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1/19/2021 Analysis of Your Test

0/1015 Chemistry
Answer Key  Questions

Q.1 (a) Write the chemical reaction involved in Wolff-Kishner reduction.

(b) Arrange the following in the increasing order of their reactivity towards nucleophilic
addition reaction:

CsHsCOCH3, CHy — CHO,CH3;COCH;
(c) Why carboxylic acid does not give reactions of carbonyl group?

(d) Write the product in the following reaction

.|_r.'—”H\_|_:n AlH

CHyCH,CH = CH — CHyON 22 -

(e) A and B are two functional isomers of compound '3 H;(). On heating with NaOH and I,
isomer B forms yellow precipate of iodoform wheras isomer A does not form any precipte.
Write the formulae A and B

Solution:
, . HT . N AKOH
CHyCHyCHO + HaN — NHy —- CHyCHoCH =N -NHy ———
(@) ethyleneglycol

CHyCHyCHz + Ny
(b)
CeHsCOCH3 < CHyCOCH; < CHy — CHO

(c) Carboxylic acid does not gves reactions of carbinyl group because carboxylic carbon is less
electrophilic than carbonyl carbon because of possible reasonace structures.

1.{i—Bu)z AlH
(d) CH3C'HyCH = CH—CHyCN ﬁ} CHyCHyCH =CHCHy;CHO
(e) A and B are the functional isomers of (' Hg ().

NaOH I,
—_—

B CHIy |

yellow ppt.

NaOH I, .
A ————= noreaction
A

For iodoform, B is a methyl ketone (" H('() — )
B =CH;C'OCH,
Ais not a methyl ketone as it does not gives iodoform test.

A = CH;CH,CHO
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Q.2 (a) Write the structures of A and B in the following reactions:

Ha Pd— B{:SUL .-_’!_HZJHL_}UHB

1.0 PCly

0 CHycoC!
B

(b) Distinguish between:
(i) CgHs — COCHzand CyHy — CHO
(i CHyC'OOH and HCOOH
(c) Arrange the following in the increasing order of their boiling points:

CH,CHO,CH,;COOH CHyCH,OH

Solution:
()
0O cHycoct M cmyeno "5 cnycn = N - ol
(A) (B)
iy CH3M gBr % CH,COOH ™S cHy — O —
(A) (B)
(b)

(i) CEHE — COCHJ and CEHE —CHO

(s Hs — C"H( being an aldehyde reduces Tollen's reagent and a bright sliver mirror is produced.

CsHs — CHO + 2 [Ag(NHz)s]" +30H™ — CeHsCOO™ +2Ag+ 2H,0 +
AN Hs

But (s Hs — ("(OC'H; being a ketone does not react with Tollen's reagent.

(i) C H;COOH and HCOOH

HC' OO H (formic acid) is the only carboxylic acid that reduces Tollen's reagent to shiny silver mirror
but C'H, 'O H (acetic acid ) does not give this test.

HCOOH + 2[Ag(NHs)y|" +30H™ — COy+ 2Ag + 3H,0 + 4N H;
(c) Increasing order of boiling points

CH,CHO < CHy;CH,OH < CH,COOH
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Q.3 The elements of 3d transition seires are given as:
Sc Ti V Cr Mn Fe Co Ni Cu Zn
Answer the following:

(i) Write the elements which shows the maximum number of oxidation states. Give
reason.

(ii) Which element has highest m.p?
(iii) Which element shows only +3 oxidation state?

(iv) Which element is a strong oxidizing agent in +3 oxidation state and why?

Solution:
(i) Mn with atomic no. 25 shows maximum number of oxidation states(+2 to +7) due to its configuration

2”452, it contains 5 unpaired electrons.
(ii) Vanadium (V) , Atomic no. - 25
(iii) Scandium (Sc), Atomic no. - 21

(iv) Fe3* is a strong oxidising agent, as it readily accepts as electron to form Fe2* as it has extra stable half
filled configuration (3d°)

Q.4 (@) Account for the following:

(i) Mn shows the highest oxidation state of +7 with oxygen but with fluorine it shows the
highest oxidation state of +4.

(i) (-2t is strong reducing agent.

(iii) (19, 2* salts are coloured while 7,2+ salts are white.
(b) Complete the following equations:

) 2MnOs + AKOH + 03 5

(i) CroO2~ + 14H* + 61 —

Solution:

(a)

(i) Mn shows the highest oxidation state of +7 with oxygen but with flourine it shows the highest
oxidation state of +4 because of ability of oxygen to form multiple bonds with transction metals
(dm — pm) but fluorine cannot do so.
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(i) 72+ is a strong reducing agent, it very easily does electrons to achieve its highest oxidation state

of +6 to becomes extra stable.

(iii) 2+ salts are coloured whereas 2+ salts are white because 2+ does not have unpaired
M n i

electrons, it has fully filled d-orbitals and unpaired electrons excite to give colour to compounds whereas

(2T salts have unpaired electrons.

(b)

) 2M1Oy + 4AKOH + 0y 5 2K, MNO, + 2H,0
(i) CroO2~ + 14H" + 61 — 2C7% + 31, + TH,0

Q.5 (a) The conductivity of 0.001 mol L™ solution of C'H3C'OOH is 3,905 % 102 Sem L
Calculate its molar conductivity and degree of dissiciation( nc ).

Given \°(H ™) = 349.6Sem®mol 'and \*{C'H;C'OO™) = 40.9Scm*mol !

(b) Define electrochemical cell. What happens if external potential applied becomes greater

than E* -1y Of electrochemical cell?

Solution:

(a)

N(HT) = 349.6Sem*mol ™

N (CH;CO0™) = 40.9Sem?mol ™!

K (CH3COOH ) =3.005 x 107°Sem ™!

="
;"'Lm Z'.']
e = 0.00lmolL~! = 0.001mo: em

K % 1000

ﬂ-:ra -
;

3.005 % 1077 % 10°

*'Ilare — -
0.001

A, =3.905 x 107779 = 3.905 x 10
A, = 39.055cm?*mol™!
— ﬂ.;u _ 39.03 . [::]IJ_

Ao 349.6 + 40.9
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(b)

Electrochemical cell is a device which converts chemical energy of an indirect redox reaction into
electrical energy. It is formed by two redox couples.

If the external potential applied becomes greater than E;_’F” of the electrochemical cell the reaction gets
reversed along with the flow of currents.

Q.6 (a) Calculate E7_, for the following reaction at 298K:
2A1(s) + 3Cu* (0,001 M) — 2A(0.01M) + 3Cu(s)
Given: £ ., = 1.98V

(b) Using the E°values of A and B, predict which is better for coating the surface iron
(E° (Fe*™ [Fe) = —0.44V]to prevent corrosion and why?

Given:[E® (A* /A) = —2.37V]; [E° (B* /B) = —0.14V]

Solution:
(@)

] —
Er-m’f =7?

2A1(s) + 3Cu* (0.001M) — 2A*(0.01M) + 3Cu(s)
E.t = 1.98V

Cell AT AP (0,010 |Cu® (0.01M)| Cu

Anode - ( Al(s) — Al*" (aq) + 3{*'_) X 2

Cathode - (C'u*" (ag) + 2~ — Cu(s)) x 3

n=6
. 0.0591 [AF*F)?
— &l .
Er-r:” — Er'FH — ” l[)g [CHE—]J
- 0.0591,  (0.01)
o - -, . )
E. =198+ c log 0.0
0.0591
Er:'}FH = J. 9-\ — :‘ h)gmz
6
0.0591 x 2
Erey = 1.98 + >

(b)
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E° (A% /A) = —2.37V

E° (B*/B) = —0.14V

E° (Fe*™ [Fe) = —0.44V

A is better for coating the surface of iron to prevent corrosion takes place when iron is oxidised therefore

to prevent it element A with higher oxidation potential will oxidise first.

Q.7

Solution:

Due to hetic and busy schedule, Mr. Singh started taking junk food in the luch break and
slowly became habitual of eating food irregularly to excel in his field. One day during
meeting he felt severe chest pain and fell down. Mr Khanna, a close friend of Mr. Singh, took
him to doctor immediately. The doctor diagnosed that Mr. Singh was suffering from acidity
and prescribed some medicines. Mr. Khanna advised him to eat home made food and
change his lifestyle by doing yoga, meditation and some physical exercise. Mr. Singh
followed his friend advice and after few days he started feeling better.

After reading above passage, answer the following question:
(i) What are the values (atleast two) displayed by Mr. Khanna?
(i) What are the antacids? Give one example.

(iii) Would it be advisable to take antacids for a long period of time? Give reasons.

(i) Values displayed Mr. Khanna are adaptability and understandability.

(i) Antacids are bases that neutralizes excess acid present in the stomach.

example - Milk of Magnesia

(iii) No, it is not adisable to take antacids for a long period of time because it only relieve symptoms and
will not cure underlying problems i.e. masking some serious conditions

Q.8

Solution:

(a) For the complex [Fp ( Hg()ﬁj]a_, write the hybridization, magnetic character and spin of
complex.(At. no. - Fe =26)

(b) Draw one of the geometrical isomers of the complex [Pa‘. (en), C‘.Fg]z_ which is optically

inactive.

(a) Coordination compounds

[Fe (HyOg)]**

At.no. Fe = 26
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3d 4s

Fe2e)= [T T[T T 1] |1
Fe+d)= [T | T1T]7T] 1

3d 4s 4p 4d

Feboy= |1 | TU T[] (L] (0] (L]

Hybridisation - .a-pa d?

Paramagnetic, high spin
(b)

[Pt (en), Cly)**

Cl 2+

N\ F!t @ 2+
LA [Pt(en),Cl,]
Cl

Trans-isomer is optically inactive.

Q.9 (i) Write the structural difference between starch and cellulose.
(ii) What type of linkage is present in Nuclei acids?

(iii) Give one example each for fibrous protein and globular protein.

Solution:

(i) Starch is the mixture of two polysaccharides - amylose and amylopectin wheras cellulose is a linear
polymer of 3 — ) — glucose in which C; of one glucose unit and C4 of next are linked by glycosidic
linkage.

(ii) Phosphodiester linkage is present in nuclei acids.
(iii) Examples:
Fibrous proteins - mysoin (in muscle)

Globular protein - insulin
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Q.10 (i) What is the role of Sulphur in the vulcanization of rubber?

(ii) Identify the monomers in the following polymer:

W I
0-CHy—CHy—0—-C @—L‘ !
'n

(iii) Arrange the following polymer in the increasing order of their intermolecular forces:

Terylene, Polythene, Neoprene

Solution:
(i) Vulcanization of rubber consists of heating a mixture of raw rubber with sulphur at temperature of

373K - 415K; sulphur forms cross links at the reactive sites of double bonds and thus gets stiffened.

0 0
(i) Monomer of - - ()~ CHy~CHy - 0-C Qt |
n

HOOC COOH
are HO — CHy — C'Hy — OH and

(iii) increasing order of their intermolecular forces -

Neoprene<Polythene< Terylene

Q.11 Wwrite the major product(s) in the following:

(i)
CHy—CHy
Br UViight
_}.

0,N
(i)

2CH4q-CH-CHj4 Na

Cl dryether

(iii)

CH; — CH, — Br 95"

Solution:
()
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I?r
@/CHzC"b Br,., UV light /@CH =g
O,N O,N
(if)
Na

2 CH3CH — CHg, > CH;— CH —CHjy

| Dry ether |

Cl HL — CH — CH3

(iii)

CH; — CH, — Br 5" CH;CH,NC

Q.12 How do you convert:
(i) Chlorobenzene to biphenyl
(ii) Propene to 1- iodopropane

(iii) 2-bromobutane to but-2-ene

Solution:
(i) Chlorobenzene to biphenyl

Cl

(ii) Propene to 1- iodopropane

Pentoxide

|Nal/
CH3 CH2 Cl‘b I Acetone

(iii) 2-bromobutane to but-2-ene

CH3C|H — CH,— CH3 + alc. KOH ——— CH3CH =CH CHj

Br
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Q.13 Give reasons for the following:
(i) Aniline does not undergo Friedal - Crafts reaction.
(i) (C'H4)9 N H is more basic than (C'H3) 4V in an aqueous solution.

(iii) Primary amines have higher boiling point than tertiary amines.

Solution:
(i) Aniline doesn’t undergo Friedal-crafts reaction due to salt formation between aniline and catalyst

Anhyd. AICIs3 (Lewis acid) as a result nitogen acquires positive charge and hence acts as a strong
deactivating group for further reaction.

(i) (C"H )5 N Hin aqueous solution is more basic than (' H3)4/V becuase stability depends H-bonding;
more the number of H-bonds, more is the extent of stability of conjugate acid.

(iii) Boiling point of primary amines is higher than tertiary amines because they are more associated to
each other through H-bonding due to presence of 2N-H bonds whereas there is none in tertiary amines.

Q.14 Write the final product (s) in each of the following reaction:
(a)
CHy
CHy-C—-O0-CHy+ H] —s

CHj4

(b)

CHy~CHp=CH-CHy ., oy
—

OH

(©)

({)CHCl3+aq. NaOH

(7)) H +

CegHsOH

Solution:

(a)
CHj CH,

I I
CH3—(|3—O—CH3+ HI——> CH,— C —1I+ CHZOH
I

CHz CH,
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(b)
CHyCH,CH — CH CUSTS K, CHy CH,— G —CHs
OH 0
OH
(©) (1) CHCl; + ag NaOH CHO
Cg HgOH -
(2)H

Q.15  Give reasons:
(i) SOs is reducing while T'e(J5 is an oxidizing agent.
(ii) Nitrogen does not form pentahaldie.

(iii) J ('] is more reactive than I»

Solution:

(i) SC)5 is a reducing agent but T'e(J is oxidising because Te is heavier element with electrons in f-
orbitals which are poor shielders and due to inert pair effect higer oxidation state for Te is highly
unstable whereas S acn extend its oxidaton state upto +6.

(i) Nitrogen doesn’'t form pentahalide due to absence of Vacant d-orbitals, N cannot expand its octet and
thus cannot have a coordination number beyond 4.

(iii) ICl is more reactive than [y because I- Cl bond is weaker than |-l bond due to less effective
overlapping between orbitals of dissimilar atoms than those between similar atoms.

Q.16 Calculate the boiling point of solution when 4g of A g.S() (Mg = 120 g mol"") was dissolved
in 100g of water, assuming M ¢.5(J4 undergoes complete ionization.

(ki for water = 0.52 K kg mol™")

Solution:
J: g for water = 0.52 K kg mol!

M =120 g mol-1

Mass of solute = M g 50, = 4g
Mass of solvent = H,(J = 100g
Complete ionization of M g S0, i=2

Ty =7
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ﬂ"LTfJ - Tfj - Tfﬁ
T, =373.10K
ATy =1 Kym

ATy =2 x0.02 x

AT, =2 %052 x

AT, =00347TK
-Fﬂ.l = &I}J i I?
T, =034 + 373,15

1Ty, =373 49K

Q.17 (i) Name the method of refining nickel.
(ii) What is the role of cryolite in the extraction of aluminium?

(iii) What is the role of limestone in the extraction of iron from its oxides?

Solution:
(1) Electrolytic refining is used for refining of nickel.

(2) In extraction of aluminium (N a3.4{ F}) cryolite is used to decreases the melting point and increase
conductivity.

(3) Limestone is mixed with oxide ore of iron, after concentration through calcimation or roasting to
remove water and to decompose carbonates to oxidise.

Q.18  Define the following terms:
(i) Lyophilic colloid
(i) Zeta potential

(iii) Associated colloids

Solution:
(i) Lyophilic colloid are these in which particles of dispersed phase have attraction for particles of
dispersed phase have attraction for particles of dispersion medium.

Example - Sols of starch, proteins
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(ii) Zeta potential or the electrokinetic potential is the potential difference between the fixed layer (first
layer of ions which is firmly held) and the diffused layer of opposite charges (second layer is mobile).

(iii) Associated colloids or micelles are substances which act as electrolytes at ion concentration but at
high concentration associate with each other to form particles having size in colloidal range. Example -
soaps.

Q.19 For the first order thermal decomposition reaction, the following data were obtained :
C2H5Cl(g) — C2Hy(g) + HCl(g)
Time/sec | Total pressure/atm
0 0.32

300 0.50

Calculate the rate constant

(Given: log 2 = 0.301, log 3= 0.4771, log 4 = 0.6021)

Solution:

CoHsCl(g) — CoHylg) + HCl{g)

K=7?
Order =1
Time/sec[Total pressure/atm
0 0.32
300 0.50
K 2.303 | Fy
L= O
t & 2B, — B
. 2.303 0.30
K = log — - -
300 2(0.30) — 0.50
. 2.303 0.30
K = log —
300 (0.10
. 2.303
K = log 3
300
. 2.303
K = ® 04771
300

K = 0.0036s!

Q.20  Anelement crystallizes in a b.c.c lattice with cell edge of 500pm. The density of the element
is 7.5g cm™3. How many atoms are present in 300g of the element?
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Solution:
Mass = 300g

Density = 7.5g cm3
Edge = 500pm

Volume of unit cell = (500)*

=1.25 x 107 2em?

Mss 300

[

Volume of 300g = — = — = A0em®
density 7.5
. ; 40 o
No. of unit cell in 40cm? = - — — 32 x 10°= unit cells
1.25 % 10-22

Total number of atoms in 300g =2 % 32 % 10% = 64 x 102atoms

Q.21 write the chemical equations involved in the following reactions:
(i) Hoffmann - bromamide degradation reaction

(ii) Carbylamine reaction

Solution:
(i) Hoffmann- bromamide degradation reaction

CH;CO—NHy+Bro+4NaOH (aq) — CHa— NHy+2NaBr+NayCOs+
2H-0

(ii) Carbylamine reaction

CH; — NHy+ CHCl3 + 3KOH(ale.) = CH;NC + 3KC1 + 3H,0

Q.22 Forareaction: [f, + (] "% 2H (]
Rate = k
(i) Write the order and molecularity of this reaction.

(i) Write the unit of k.

Solution: .
Hy+Cl ™ 2HCI

Rate =k

(i) Order = 0 (Rate is independent of concentration)
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molecularity = 2

(||) Unit of K = ”j(]lirL_J ."i_]

Q.23 When coordination compound C'oC'l3.6 N H 3 is mixed with .AAg N o3. 3moles of AgCl are
precipiatated per mole of the compound. Write.

(i) Structural formula of the complex

(ii) IUPAC name of the complex.

Solution:
(i) Structural formla = [C'o (N H3) ] C'ls

(ii) Hexaammine cobalt (IIl) chloride

Q.24  what happens when:
(i) SOq gas is passed through an aqueous solution f.3+ salt?

(ii) XeFy reacts with ShF5?

Solution:
(i)

SOy + 2Fe* + HyO — 2Fe** SO~ +4H™
S reduces Fe (I1) to Fe (I1).

(i) XeF, + SbF; — [XeFy]™ [ShFy| is formed

Q.25  write the structures of the following:

() BrE; (i) Xel)

Solution:
()

B}‘F;;
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Bent - T shaped

(i)

XeF,

F \m/ F
Xe

F /U\ F

Square Planar

Q.26 (i) Gas A is more soluble in water than Gas B at the same temperature. Which one of the two
gases will have higher value of Ky (Henry's constant) and why?

(ii) In non - ideal solution, what type of deviation shows the formation of maximum boiling
azeotropes?

Solution:
(i) Gas B will have higher value of Ky as it has less stability.

(ii) Negative deviations are shown by maximum boiling azeotropes.

Q.27  Write the IUPAC name of the given compound

Solution:

2-Phenylethanol

Q.28  Give an example each of a molecular soild and ionic soild.

Solution:
Example of
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molecular soild = Diamond

ionc soild = Sodium chloride (NaCl)

Q.29  Ph{ N(y),0n heating gives a brown gas which undergoes dimerization on
cooling? Identify the gas.

Solution:
Nitrogen dioxide { V()5 ) is evolved on heating of Ph{ N () )2 which dimerizes on cooling.

Q.30  write the structure of an isomer of compound 'y Hy B which is most reactive towards
S 1 reaction.

Solution:
CHs
H,C —C —Br
CHj

t-butylchloride is the isomer of 'y Hy B which is more reactive towards .5, 1 reaction.

Q.31  Wwhat is the reason for the stability of collodial sols?

Solution:
Stability of the colloidal sols is due to the presence of equal and similar charges on colloidal particles.

They do not combine to form large particles when they come closer to one another due to replusive
forces between charged particles.

Q.32 On heating Copper turnings with conc. H5.5(0),. a colourless gas with pungent smell is
evolved which decolourises acidified J&" \{11(J, solution. Identify the gas.

Solution:
! ety fied )
n ————— colourlessgas —— decolouries
o Ha500 KMnoy

(pungent smell)
sulphur dioxide is in the gas produced.

Q.33 Write the main reason for the stability of colloidal sols.
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Solution:
The reason for the stability of colloidal sols is the presence of equal and similar charges on colloidal

particles, due to repulsive forces between charge particles, they do not combine to form large particles
when they come closer to one anothe.

Q.34 Which of the following reactions is Sy 1 type?

CgH; CEHE
X CH; CHjy Y
C2Hs CaHp

Solution:
CyHs CyHs
H H
W\ \
Q\\\\\ v \\\\\\\
X CH, y CH;,

Q.35  Write the IUPAC name of the given compound:

NH - COCHg

Solution:

H—-COCH,4

N- Phenyl ethanamide

Q.36  What would be the nature of solid if there is no energy gap between valence band and
conduction band?

Solution:
If there is no gap between valence band and conduction band, then electrons can flow easily and metal

show conductivity Hence, the solid will be a good conductor.
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Q.37  write two differences between a solution showing positive deviation and a solution showing

negative deviation from Raoult's law.

Solution:
Solution Solution
showing showing
positive deviations negative deviations
L AH, ;. =Negative i.e formation of

AH,,, =positive i.e )

- . , . solution
formation of solution results in decrease in o )
temperature results inincrese in temperature
AV, = positive i.e formation of AV, .. = Negative i.e formation of
solution results inincrease in volume solution results in decrease in volume

Q.38  \Write the structures of the following molecules:

(i) H9550¢
(i) X, F§
Solution:
(i) H2.520)4
O O
| |
P .
QL G SO
OH OH
(i) X, Fy

F\@// -
Xe
F/ IF e

Q.39

An organic compound X' having molecular formula 'y H () gives orange - red ppt. with 2,4-
DNP reagent. It does reduce tollen's reagent but gives yellow ppt. of iodoform on heating
with NaOl. Compound X on reduction with LiATH,4 gives compound "Y' which undergoes
dehydration reaction on heating with conc. F{3.5() to form But-2-ene. Identify the
copounds X and Y.
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Solution:
2,4 - DNP
X (C4HgO) > Orange - Red ppt
| Falling Reagent Noiraaotion

A NaOl CHI3 Yellow ppt (Iodoform )
: A
slellal > CHy— CH=CH— CHj
Lonc. b 5t But - 2 ene

» No reaction with tollens reagent.". not an aldehyde group.
» Gives iodoform test.". X is a methyl ketons
» On reduction with Li A1 H . ketons gives alcohol .*. Y is a alcohol which gives alkene on dehydration

= X = CHyC'OC Hy(C'HyButan -2 one
Y =CH;CHCH,(C Hy Butan - 2-oL
|
OH

. 3
Q.40 Show that the time required for completion of — th of reaction of first order is twice that of
haIf-Iife(!‘._L ) of the reaction.
Solution:
For a first order reaction
2303 (1
t — llr O
v (1 — T
2303 a
a‘_: = ;. 0 I
' 1
2303 .

ts = log 4 — (1)

203
t1 = ”J{ log 2 —(2)
!L__Iﬁ _ 2{11& log 4
f 228 1og 2
fs 2log2
f1 log 2
ts = 2¢

1

Q.41  Derive integrated rate equation for rate constants of a zero order reaction.

Solution:
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i — P [zero order reaction]

—d|R 0
Rate — % =k |[R]
— —d [IR] — I
dt
—d [R] = kdt
integrating,[nr [R] = —L'/rh‘.
[R] = =kt +1
Att =0, [R] = [R]{;.
[R] = —kt + [R],
kt = [R]{, [R]
_ [Rl,—[R]

where [R]{ — metal concentration

[R] = concentration at any instant of time
t=time

| = Integration constant

Q.42 when a coordination compound PtCl,, 6NH3 is mixed with AgNOs, 4 moles of AgCl are
precipitated per mole of the compond? Write:

(i) Structural formula of the complex
(i) IUPAC name of the complex.

Solution:

ptC' 1y 6N H; + AgNOy — 4A¢C1

(i) structural formula - [pt (N Hy) | C'I,

(ii) IUPAC name - Hexaamineplatinum (iV) chloride

Q.43 (a) For the complex [C&:F[,-]:‘_ . write the hybridization type, magnetic character and spin

nature of the complex. (At, number : Co = 27)

(b) why is the complex [Cm [:11_‘13]6

Solution:
(@)

https://learn2.entrance360.com/testprep/answer-key/?user_test_id=664561
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[C()Fﬁ]a_ Automic number = 27

3d 4s

o= LTI

coea= | LTI T[]

4p 4d

comg’= [T TITITLT) (f{n]niny |

Hybridisation = ,;1,33{32
peramagnetic and high spin complex

(b)

[Co [:-}r].i]:i_ is more stable than [C‘gfﬁ]a_ because [C'o [:'}r].i]:i_ forms a chelate complex which are
more stable than non-chelate complex due to formation of cyclic structure.

Q.44  (j) Write the name of monosaccharides which are obtained after the hydrolysis of Lactose.
(i) What type of bonding is resposible for the stability of rr-helix?
(iii) Write the difference between Nucleotide and Nucleoside.

Solution:
(i) monosaccharides obtained are - 3-D - glucose and |7 -D- galactose

(ii) Hydrogen bonding is responsible for the stability of rv-Helix structure.

(iii) Nucleoside consists of nitrogen atom of base bonded to 1- carbon of sugar by a bond known as N-
Glycocide linkage

Nucleotides are formed when a nucleoside is linked to phosphoric acid at 5'- position.

Q.45  Write the principle behind the following:
(i) Vapour phase refining
(ii) Chromeatography
(iii) Froth floatation process

Solution:
(i) Vapour phase refiming is based on the principle that crude metal is converted to a volatile compound

which should be easily decomposable.

(ilChromatography is based on the principle that the different components of a mixture are adsorbed to
different extent on an adsorbent

(iii) Froth floatation process is based on the fact that the surface of sulphide ares is preferrentially wetted
by ails while that of gangus is wetted by water.
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Q.46  Define the following terms:
(i) Peptization
(ii) Zeta potential
(iii) Brownian movement

Solution:
(i) Peptization is the process of converting a freshly prepared precipitate into colloidal form by addition of

a small amount of electrotype (peptizing agent).

(ii)Zeta potential or electrokinetic potential is the potential difference between the fired layer (first layer
of ions which is firmly held) and the diffured layer (second layer which is mobile) of opposite charges.
(iiBrownian movement refers to the zig-zag motion of colloidal particles which occurs due to unbalanced
bombardment of particles by molecules of dipression medium.

Q.47  Give reasons:
(i) The cx- hydrogen atoms of aldehydes and ketones are acidic in nature.
(ii) Oxidation of aldehydes is easier than ketones.

(iNC'Hy = C'H — C'OO H is more acidic than C'Hy('Hy — COOH.

Solution:
(@) v — H atom of aldenhyde and keton are acidic in nature due to electron with drawing effect of - CO-

group and reasonance stabilisation of resulting carbanion.

(b) oxidation of aldenyde is easier than ketone due to presence of H-atoms linked to carbonyl group
carbon which is absent in ketones.

(© C'Hy = C'"H — C'OO H is more acidic than C' HyC"H, C'OO H as C adjacent to -COOH gp is sp?
hybridised whereas in C'HyC'Ho C'OC)H, C adjacent to - COOH group is .-qu hybridised and .-\-pg C atom
has higher s-character resulting in more acidity.

Q.48  For the first order thermal decomposition reaction, the following data were obtained:

CyH5CT (g) — CyHy (g) + HCI (g)

Time/sec Total presure/ atm
0 0.30
300 0.50

Calculate the rate constant.
(Given :log2 = 0-3011log3 = 04771 log4 = 0.6021)

Solution:
CoH5CI (g) — CyHy(g) + HCI (g)
k=7?
Time/sec Total pressure/ atom
0 0.30
300 0.50
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k=2 log Po

b2
=]
&

b
g0t
&3

(030 —0-50)

Q.49  Complete the following reactions:

. rET. B":--".:.r-ﬂH
0y Hs — cooH " g Mt g PR o

s . Fe/HCI NaNO2+HCI Cut” N
(i) CsHsNOy — — A Wﬂ =N o
Zig—2 o

Solution:
() cgHCOOH NHas ¢ p, coo NH'

(A) |

CoHs NH SO ¢ 11 CONH,,

(C) (B)

A

() GgHsNO, _Fe/HCl oy N, NaNO,+HCI
FEA)S 2 273K-273K|

CuCN
CoHsCN < CqHy- N = NCi

(C) (B)

Q.50  Give reasons:
(i) Red phosphorus is less reactive than white phosphours.
(i) Sulphur shows greater tendency for catenation than oxygen.
(iiif) CIF3 is known but FClz is not known.

Solution:
(i) Red phosphorous is less reactive than white phosphours because in red phosporous, py
are joined through covalent bonds to give ploymeric structure whereas in white phosphorous, individual
py molecules are held by weak vander waal forces which on easier to break.
(i) Sulphur has more tendency for catenation than oxygen due to big size of sulphur lone pair -lone pair
replsions are less and s-s bond is sronger than o-o bond.
(iii) CIF3 is known but FClz is not known beacause u has vacant d-orbitals of +3 but F due to its high
electronegativity and absence of vacant d-orbitals can not show oxidation state other than +1.
u is bigger in size and can accomodate 3-F atoms while F bring smaller atom cannot accomodate large
sized u atoms.
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Q.51  Calculate the freezing point of a solution when 3 g of CaCly(M = 111 g mol™') was dissolved in
100 g of water, assuming CaCl, undergoes complete ionization.(K¢ for water = 1.86 K kg mol
"

Solution:
Te=? K¢ (water) = 1086 K kg mol’
Mass of CaCl, = 3g = 0.003 kg
Mass of water = 100g = 0.1 kg
Mg =111 gmol" =0.111 kg mol
complete ionisation, i =3
[CaCl;, — Ca® +2CT7]
ATy =i X by xm
3% 186 = 0-003

ATy = - .
O-111 =< 0-1

AT} =150k

T, =T — AT

Tf = 273k — 1 - 50k

Ty = 271 - 5k

Q.52  Anelement crystalizes in a a b.c.c lattice with cell edge of 400 pm.Calculate the density if
250 g of this element contain 2 . 5 « 1(%* atoms?

Solution:

Cell edge = 400 pm

Density =?

Mass =250 g

No.of atoms — 2. 5 % 10
3

Volume — (400pm)
=6-4x 1072 cm?

Inbcc, Z2=2
zx M
d = Xf’ x Ny
No.of atoms = i x N4
500
2.5% 10% = 2= x N,
500 \"”
o oI
M= —""""
2.5 % 10¥ )
f 2 % 500 x N4y
{ —

S ONax2-5x10% x6-4x107%
d =6-25g/cm®
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Q.53  How do you convert:
(i) Chlorobenzene to toluene
(ii) But- 1-ene To But-2-ene
(iii) Ethanol to ethyl iodide

Solution:
(i) Chlorobenzene to toluene

(ii) But- 1-ene To But-2-ene
Br

|
CH; — CHy— CH = CH, + HBr — > CH; — CH,CH — CHj

Ic. KOH
H,O + KBr + CHy CH=CH — CHg

(iii) Ethanol to ethyl iodide
CHyCHyOH + HI — CHyCHyI + Hs0

Q.54  what happens when:
(i) n- butyl chloride is treated with alcoholic KOH.
(ii)2-chloropropane is treated with sodium in the presence of dry ether.
(iii) Chlorobenzene is treated with CH3Cl in the presence of anhydrous AlCls.
write the chemical equations involved in the above reactions.

Solution:

() CHyC HyCHyCHoCT + ale - KOH — CHy;CHyCH = CHy + KCT + HyO

() CHy — CH — CHs + Na ™5 CHy — CH — C H;

| | +2NaC'l
1 CTH:! — CH — CfH;;
(iii)
Gl Cl of
CH
@ + CH, Gl Anhyd. AICI, @/ +3 @
Minor Major CH4
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Q.55  Write the name of monomers and their structures in the following:

(i) Buna -S
(ii) Terylene
(iii) Nylon-6

Solution:

(i) Buna -S

CHy=CH—-CH=CHy and CyH; — CH = (CH,

Buta -1,3-diene styrene

(i) Terylene

HO — CHy— CH,— OH And HOOC @—COOH

Ethylene glycol Tetriphthalic Acid

(lii) Nylon - 6

HoN —¢ CH2)5_ COOH

Q. 56

Solution:

Amino caproic acid

Due to hectic and busy schedule, Mr. Singh started taking junk food in the lunch break and
slowly became habitual of eating food irregularly to excel in his field.

One day during meeting he felt severe chest pain and fell down.

Mr. Khanna, a close friend of Mr. Singh, took him to doctor immediately. some medicines.
Mr. Khanna advised him to eat home made food and change his lifestyle by doing Yoga,
meditation and some physical exercise , Mr. Singh followed his friend's advice and after few
days he started feeling better.

After reading the above passage, answer the following:

(i) What are the values (at least two) displayed by Mr. Khanna?

(ii) What are antacids? Give one Example.

(iii) Would it be advisable to take antacids for a long period of time? Give reason.

(i) values displayed by Mr. Khanna are friendly, a good advisor, and helpful
(ii) Antacids are bases that neutralises excess acids present in aour stomach.
Example - Milk of magnesia

(iii) No, it is not advisable to take antacids for a long. period of time because they only reliese symptoms
and will not cure the underlying problem and mask some serious conditions
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Q.57 (a)lWrite the product_(s_) in each of the following reactions:
{1 CﬁHS—O—CH;j‘i' H —

T

i) CHy-C-CHy CUOT3K,

OH
(iii) O H;-OH_Zndust
(b) Write the chemical equations involved in the following reactions:

(i) Reimer-Tiemann reaction
(ii) Friedal-Crafts alkylation of anisole.

Solution:
@MOCsHs — 0O —-CHy+ HI - CyHy — OH +CHy— 1
(i)

CH, CHs

| Cu /573 K I
CH;— C— OH CH;= C =CH,

|
CH,

(iif) CsHy — OH Zaﬂm CiHg + Zn0O

(b) (i) Reimer- Tiemann Reaction

OH O Na* OH
CHClL + NaOH CHCI, (1) NaOH CHO
_ B —
340 K 2)H*
2 - Hydroxy
benzaldehyde

(ii) Friedal craft alkylation of anisole.
OCHj, OCHs OCHj,

Anhydrous AlCl5 g
+ CH3ClI > +
CHj

(a) What happens when:

(i) phenol reacts with conc.HNOs.
(

(

Q.58

ii) Salicycle acid reacts with (CH3CO),0/H".

i) Ethyl chloride reacts with NaOCHs.

Write the chemical equations involved in the above reactions.
(b) Distiguish between:

(i) Ethanol and Phenol

(ii) Propan -2-ol and 2-methylprpan-2-ol
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Solution:
(a) (i)
OH OH
O,N
Conc. HNO3 2 e
_
Anisol NO,
(i)
OH
COOH
(j/ (CH3CO,)OH" CIOCOCHS
COOH
Salicylic Acid Aspirin

(i CHyC' HyC'IT + NaOCHy — CH3yC' HyOC Hy
Ethylchloride

(b)(i) Ethanol and phenol

phenol on reaction with Benzene diagonism chloride gives an arange dye whereas ethanol doesnot
reacts with it.

N5l

OH
Base
-HCI

Phenol Orange

P- Hydroxyazobenzene

(ii) propan-2-0l and 2-methyl propan-2-0l
2-Methylpropan-2-ol on reaction with Luca's reagent gives white turbidty immediately whereas propan-2-
ol gives white turbidity after 5 minutes.

CH3 CHs
| HCI + Anhyd. ZnCh |
CHS"—T:—CHS > CH3—|C—CH3 +H20
OH Cl
White turbidity

(appears immediately)

Anhyd ZnCl,
CH3CH — CHy + HOl —————— CH3CH CH3+ H, 0

l |
OH Cl
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Q.59  (a)Calculate AP and log I, for the following reaction at 298 K:
2AI(s) + 3Cu*" (ag) — 2AI* (ag) + 3Cu (s)
Given: EY |\ = 2. 02V
(b) Using the Evalues of A and B predict which is better for coating the surface of iron
[E” (Fﬁ'z + ,-’fFff) =—0- 441"’] to prevent corrosion and why?
Given: BV (A% + JA) = —2-37V: E" (B*+ /B) = 0- 14V

Solution:
@ AGY =7 log K, =7
T = 208k Uy =2-02V

2A1 (s) + 3Cu® + (ag) rightar row2 AI** (ag) + Cu(s)
AGY = —nFE"cu

n = 6: F = 06487C"

AGY = —6 x 96487 x 202

—1169422 - 44.Jmol !

AGY = —2 - 303RT log k
cell — Tlag k
0-0501
2.02 = — " logh
o ] 6x 202
0Ogh = ————
8 0-0501
— 205 - 076
(b)

EV (A*/A) = —2.37V

E’(B*/B) = —0-14V

EY (Fe*™ fFe) = —0-44V

A is better for coating the surface of iron to present corrosion as corrosion takes place when iron it
oxidised therefore to prevent it element A with higher oxidation potentail will oxidise faster.

Q.60  (a) The conductivity of 0.001 mol L7 solution of CH3COOH is 3 . g()5 % 10~2S cm™.
Calculate its molar conductivity and degree of dissociation(ry).
Given \" (H_) — 349 -6 S em”mol ! and
Al (CHJCOO_) =40-6Sem?mol™!
(b) What type of battery is dry cell? Write the overall reaction occuring in dry cell.

Solution:
(@)

AP (H_} — 349 - 6 sem? mol ™!
MN(CH;COOH) =3-905 x 1077 s em?
a =7 Ny, =7

C'=0-00lmol L™ = 0001 mol em™
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k1000
M = T
3905 % 1077
0- [][Illl
= 39-05sem>maol ™!
f‘um 2905
o = =
A 349 -6 + 40 -
~39-05
3005

(b) Dry cell is a type of primary battery, in which reaction occures only once and after use over a period of
time battery becomes dead and cannot be reused again.
Reaction occuribg in dry cell
Anode:
xn (s) = zn?t + 2e”
Cathode:
(MnOy+ NHy +C7 — MnO (OH) + NH;;) X 2
overaII reaction:
xn (s) + 2N H] (ag) + zMnO; (s) — [z2n L\Hﬂ}]}_ (ag)
L Mny04(s) + HyO ()

Q. 61 a) Account for the following:

(

(i) Mn,07 is acidic whereas MnO is basic.

(i) Zr and Hf exhibit similar properties.

(iii) Transition metals form a large number of complex compounds.

(b) Write the preparation of K;MnO4 from pyrolusite ore(MnO;). Write the type of
magnetism shown by KMnO4 and K;MnOgq,

Solution:

(@) (i) Mn204 is acidic but MnO is basic because in Mn,04, oxidation state of Mn is +7 .". Those oxide are
covalent, due to higher charge it on accept electrons whereas in MnO, Mn is m +2 oxidation state and
bring ionic they produce base in turn gives OH ions in solution

(ii) zn and Hf exhibit similar properties since there is an overall decrease in atomic radic of element of f-
electrons which is unable to counter balance effect of increased nuclear charge

(i) trasition metals can form large number of compounds due to presence of valence electrons in two
different sets of orbitals ie outer ns and (n-1)d Both of them can get involved in bend formation due to
small energy difference between them, they can show variable oxidation state.

(b) Preperation of K;MnO4 from MnO3

2MnOy + AKOH + Oy — 2Ko MnO,y + 2Ho0

Black Dark Green

KoMnOy is paramagnetic and KMnOgy is diamagnetic.
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Q.62  (3) The elements of 3d transition series are given as:
ScTiV Cr Mn Fe Co Ni Cu Zn
Answer the following
(i) Copper has exceptionally positive E" (_‘lfz_ f.‘lf) value Why?
(ii) Which element is a strong reducing agent in +2 oxidation state and Why?
(iii) zn?* salts are colourless. Why?
(b) Write the preparation of sodium dichromate from chromite ore(FeCr,0,).

Solution:
(a) (i) On has exceptionally positive E°m?*/m value because 2nd e~ has to be removed from extra stable

fully filled configuration 3d'°. The low value of &H;.Hr{ cannot compensate the high energy required to
transform Cu to Cu?*

(i) Cr is a strong reducing agent in +2 oxidation state, it havy nearly easily loss e” to achieve its highest
oxidation state of +6 to become extra stable.

(iii) zn?* salts are colourless because zn?* doesnot have unpaired electrons, it has fully filled d-orbital and
unpaired excite to give colour to compounds.

(b) preparation of Na,Cr,0; from FeCr,04

-IFEF(__T}“E()_] aN 8.‘“‘!“‘“’2?0:{ T ?Og — S_NHQCP(.}_] T EFFQO;; T SC(_}g

Chromire ore

E_NHQCFO_] - HgS(_}_J — _:‘fngCrgOr T _-"1:"(:2.5'0_] T Hg(.}

sodium dichromate

Q.63  Write the IUPAC name of the given compound :

NH,
Br

Br

Solution:

NH,
Br

Br

2,4 - Dibromoaniline
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Q.64  Wwhat type of magnetism is shown by a substance if its domains are arrnged in equal
number and in opposite directions ?

Solution:
Ferromagnetism is shown by a substance if its domains are arranged in equal number and in opposite
directions.

Q.65  What is the reason for the stability of colloidal sols ?

Solution:

The reason for the stability of collidal sols in the presence of equal and similar charges on collidal
particles, due to repulsive forces between charged particles, they do not combine to form large particles
when they come closer to one another.

Q.66  Outof C"'Hy = C'H — C'H>C'l and C'Hy — C'Hy — C'H»C'l, Which is more reactive

towards 5 1 reaction ?

Solution:
("Hy = C"H — ('l is more reactive towards S 1 reaction as it is stabilised by reasonance.

Q.67  When pyrolusite ore M n()s is fused with () [ in presence of air, a green coloured
compound (A) is obtained which undergoes disproportion reaction in acidic medium to give
a purple coloured compound (B) :

(i) Write the formulae of the compounds (A) and (B).

(ii) What happens when compound (B) is heated ?

Solution:
Arudee

MnOy+ KOH + 09 — A —— B

{darkgreen) medium  {purple)

() A= KyMnO,
B = KMnO,

(i) On heating K" M n( is converted s Mn(,
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Q.68  When a coordination compound Pd('l.4 N His mixed with Ag N (D4, 2 moles of AgC'l
are precipitated per mole of the compound . Write :

(i) Structural formula of the complex

(i) IUPAC name of the complex

Solution:
(i) structural formula - [ Pd( N H3)4|C'ly

(i) IUPAC formula _ Tetraammine palladium (ll) chloride.

Q.69  For the given cells :
Lead storage cell, Mercury cell, Fuel cell and Dry cell
Answer the following :
(i) Which cell is used in hearing aids ?
(ii) Which cell was used in Apollo space programme ?
(iii) Which cell is used in automobiles and inverters ?

(iv) Which cell does not have long life ?

Solution:
(i) Mercury cell is used in hearing aids.

(i) Fuel cells was used in Apollo space programme.
(iii) Lead storage cell is used in automobiles and inverters.

(iv) cell does not have long life .

Q.70  Write the chemical equations involved in the following reactions :
(i) Clemmensen reduction

(ii) Hell-Volhard Zelinsky reaction

Solution:
(i) Clemmenson Reduction
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0
| T .
CH; — C — CHy + 4[H] =215 200 op, OHLCH; + HL0
Propanone Propane

(ii) Hell-Volhard Zeinsky Reaction

CH3CH:COOH —“2—s CH, — CH — COOH
Hid P

Propanoic Acid  2-Chloropropanoic Acid

Q.71 How do you convert
(i) Toluene to benzaldehyde

(ii) Ethanol chloride to ethanal

Solution:
(i) Toluene to benzaldehyde

_ AOCrClL,0H
CHy C'H CHO
OO0

CrpCla Hq0
e =

(ii) Ethanochloride to ethanol

(] [
. L Pd / BaSO, | _
CH; - C—-Cl+H: » CH; — C — H+ HCI

[sulphanr)

H . - i Pr r i r i
Q.72 Forareaction: 2 Hi(g) = Nz(g) + 3H2(qg).
Rate = k
(i) write the order and molecularity of this reaction .

(ii) Write the unit of k.

Solution: P
2N Hzlg) L (g) + 3H2(g).

Rate = [
(i) Order — ) (Rate is independent of concentration of reactants).
Molecularity = 2

(iyUnitof fr — il [ 1!
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Q.73 (i) What is the role ot t-butyl peroxide in the polymerization of ethane ?

(ii) Identify the monomers in the following polymer :

9 9
‘EO_GITE_CIIZ_O_C C‘J‘
n

(i) Arrange the following polymers in the increasing order of their intermolecular forces:

PV C, Nylon — 6, Buna — N

Solution:
(i) A-butylperoxide acts as an initiator in the polymerisation of phenyl free radical.

(ii) Monomers are

HOOC COOH
HO — CH; — CH; — OH and

(iii)
Buna — N < PVC < Nylon—6

Q.74  Write the mechanism of free radical polymerization of ethane.

Solution:
Mechanism of free radical polimerisation of ethane.

chain irritation step -

i
20gH; —C -0

CeHs — CO— OO — CO — CgH; 02,

CsHs — COO — CHy + CO4
CeH: + HoC Y CH, —* CgHs — CHy — CHa
Chain propagating step -
4 sl e :-\_1',.‘1 | 1 Y
CgH5; — CH, — CHs; + H,C =¥ CH, — CgzH; — CH; — CH, — CHs — CH,

Chain termination step -
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2CHs4CHy — CHy)}nCH, — CHy — CgHs4CHy — CHadn CHy — CHy — CHy — CHy +CHy — CHad, CoHs

Q.75  The rate constant for the first order decomposition of H5() is given by the following
equation :

1.0 x 10K

log k= 14.2 - T~

Calculate E'; for this reaction and rate constant f if its half -life period be 200 minutes.
(Given: B = 8.314 JK 'mol~1)

Solution:

E, =7 k=7

R =8314 JK ‘mol™!

t% = 200 man
Ha
loghk =log A — ——%
OIS 303 RT
E.  1x10

2303 RT T
E,=1x10"x 2303 R
—2.303 % 10* % 8.314

= 191471.42 .J mol™!

t% = 200 min
_ o 0.693 0.693

K = =
T% 200

— 0.003465 min !

= (.2079 sec” !
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Q.76  Give reasons for the following :

(a) Aldehydes (# — C"H () are more reactive than ketones (R — C'(J — i) towards
nucleophilic addition reaction.

(b) Benzaldehyde does not undergo aldol condensation reaction.

(c) Benzoic acid does not give Fridal-Crafts reaction.

Solution:
(i) Aldehydes are more reactive towards nucleophilic addition reaction than ketones because-

(a) Due to electron releasing effectb of alkyl group the electrophillicity of carbonyl carbon decreases since
ketones contains two alkyl groups therefore they are less reactive.

(b) Carbonyl carbon in ketons is more sterically hindered due to presence of two bulkier alkyl groups
making nucleophillic attack difficult.

(i) Benzaldehyde does not gives aldol condensation reaction because it does not contains
o — fhydrogen atom which is lost during the reaction .

(iii) Benzoic acid does not gives fridel-crafts reactions due to deactivating nature of —('()() H group and
the catalyst _HC&; gets bonded to —('()() H group.

Q.77 (i) Out of silica gel and anhydrous C'a('[5, which will absorb the water vapours ?

(i) Out of H250 4 and H5P(). which one is more effective in causing coagulation of
positively charged sol ? Give reason.

(i) Out of sulphur sol and proteins, which one forms macromolecular colloids ?

Solution:
(i) Anhydrous 'aC'[> will absorb more water vapours.

(i) Ha POy is more effective in causing coagulation of positive charged sol because water is the charge
of coagulating ion added, greater is its coagulating power.

(iii) Proteins forms macromolecular colloids.

Q.78  Givereasons:

(i) M n shows the highest oxidation state of +7 with oxygen but with fluorine it shows the
highest oxidation state of +4.

(i) Z 1 is soft whereas ("' is hard.

(iii) Fy2+ is a good reducing agent.
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Solution:
(i) M shows the highest oxidation state of +7 with oxygen, but with fluorine it shows the highest
oxidation state of +4, because of the ability of oxygen to form multiple bonds with transition metals
(am — pm) but fluorine cannot do so.

(i) & is soft but 'y is hard due to presence of strong metallic bonds in 'y and due to presence of 5
unpaired electrons in d-orbital, whereas # 11 have weak metallic bonds in their lattices due to absence of
unpaired d electrons.

(i) Fy,27 is a good reducing agent because it has tendency to get oxidised to +3 state,and reach the
most stable oxidation state.

Q.79  what happens when :
(i) 2,4,6 -trinitrochlorobenzene is treated with warm water.
(ii) 2- chlorobutane is treated with alcoholic [\ () H.
(iii) ethyl chloride is treated with ' metal in presence of dry ether.

Write the equation involved in the above reactions.

Solution:
(1)
Cl OH
0.N NO, 0,N %\{xog
+H20 \\'e\rm. |
— ~_
NO, NO,
Picric Acid

(iiy CHsCH>CHCH; + ale. KOH — CHyCH = CH — CH; + CH; — CH, — CH = CH;
|
1 [Major) (Minor)

(i) C HyC Hy Ol + Na " O HyC HyC HyC Hy + NaCl

Ethylchloride Butane

Q.80  Complete the following reactions :
(i)
R Bry /KOH _ CHLCOCI/pyridi
CsHs — COO™NHy 5 A7 570 g o o

(i)

NaNOz/Cu Sn/HCI CHCls+ale. KOH

CHs — Ny BF; ——— A= B - C
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Solution:
(i)
Br, | KOH
CoHsCOO NHf 2 CoH;CONHy —21 """ CxHs N Hy
(A (B
CHCO! [ Pyradi
: L, v HsNH — CO — C'Hy
()
(ii)
n _ NanNOs [ N Sn [/ HOL R CHC -+ .
CoHs Ny BFy, —— 2 "% CuHy — NOy L "y CyHsN Hy————3 C4H5NC'
- ay (A) (B} ale, WOH ()

Q.81 (i) Write the name of two monosaccharides obtained on hydrolysis of maltose sugar.
(ii) Name the vitamin whose deficiency causes convulsions.

(iii) Write one example each for Fibrous proteins and Globular protein.

Solution:
(i) Two monosaccharides obtained on hydrolysis of maltose sugar are o — ) glucose units.

(i) On deficiency of vitamin Bj; (pyridoxine) convulsions are experienced.
(iii) Example of
Fibrous protein - keratin

Globular protein - insulin

Q.82 (i) Name the method of refining Zirconium .

(i) In the extraction of Al, impure Al; (4 is dissolved in conc. Na(?H to form sodium
alluminate and leaving impurities behind. What is the name of this process.

(iii) What is the function of limestone in the extraction of iron from its oxides ?

Solution:
(i) Van - Arkel method is used for refining of zironium.

(ii) Leaching is the process in which Aluminium is extracted in this method.

(iii) Limestone is mixed with oxide ores of iron after concentration through calcination or roasting to
remove water and to decompose carbonate to oxide.

https://learn2.entrance360.com/testprep/answer-key/?user_test_id=664561 40/473



1/19/2021 Analysis of Your Test

Q.83  (a) for the complex [G(]F(f] d— At.No. = 27, write the Hybridisation, magnetic
character and spin of the complex.

(b) Draw one of the geometrical isomers of the complex[cg[enjzcgz]— which is optically
active.

Solution:

@[CoFe]*  At.No. =27

Co2n)= [LIULTLTTT] [

Ad s

Co(+3) = [MLTIITIITT] [
Ad s

[CoFg*~ = [TII1111] [0 [ [
ad 4s 4p 4d

Hybridisation — ,5‘3_:.3“!2
paramagnetic and high spin complex.

(0) [Colen)oCly|™

+

I o

efl_\Co
N

!

cis-isomer is optically active.

Q.84  (Calculate EfE” for the following reaction at 208 " :

207 (s) + 3Fe* (0.01M) — 20T (0.01M) + 3Fe(s)

Given: -Ecch’ =0.261V

Solution:

EY, =7 T =208K

207 (s) + 3Fe* (0.01M) — 2C+ T (0.01M) + 3Fe(s)
Egu = 0261V

Anode = (Cr(s) — Cr*" +3e7) x 3
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Clathode = (FEZ_ + 2e— — Fe) % 2

n==n
0.0501, [Cr*]
E,. — E° — [ .
i il n o9 [fEE—]‘;
0.0591 (0.01)*
E.. = 0261 — ! :
Ll 5 GG[DD].]‘;
0.0591
— 0.261 — = jog 107
2 % 0.0591
_ 0261 — 22207
— 0.2413 V

Q.85  Anelement crystallizes in a f.c.c. lattice with cell edge of 400 prm. The density of the element
is7 g cm 2. How many atoms are present in 280 g of the element ?

Solution:
Edge(a) = 400pm  mfee,z =«

Density = 7g/cm’
mass = 280 g
No. of atoms =7
Volume = [ﬂ:.l;j = [ﬁl[]l[}pm}'“"
= 6.4 x 107 ¥ em?

Volume of 280 g = ;fir:{t-si:y

= ﬂ?] = 40 em?
. . o 40
No. of unit cells in 40rm” = FII0-T

= 6.25 % 108 unit cell s

Total no. of atoms in 25() g =4 x6.25 x 10%

— 25 % 10¥atoms
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Q.86  Due to hectic and busy schedule, Mr. Awasthi made his life full of tensions and anxiety. He
started taking sleeping pills to overcome the depression without consulting the doctor. Mr.
Roy, a close friend of Mr. Awasthi, advised him to stop taking sleeping pills and suggested to
change his lifestyle by doing Yoga, meditation and some physical exercise. Mr. Awasthi
followed his friend's advice and after few days he started feeling better.

After reading the above passage, answer the following :
(i) What are the values (at least two ) displayed by Mr. Roy ?
(ii) Why it is not advisable to take sleeping pills without consulting doctor ?

(iii) What are tanquilizers ? Give two examples.

Solution:
(i) Values shown by Mr. Ray - A good advisor , friendly and sympathatic.

(ii) It is not advisable to take sleeping pills without consulting a doctor because taken in high doses, it is
harmful and may cause death, These drugs also effects the nervous system.

(iii) Tranquilizers are chemical substances used to cure mental diseases. They are used to treat mental
tension,reduce anxiety and are a constituent of sleeping pills. Example - luminal, veronal.

Q.87  (a) Calculate the boiling point of solution when 2 g of Nas SOy (M = 142 ¢ mol ') was
dissolve in 30 g of water, assuming N5.5() undergoes completer ionization.
(K for water = 0.52 K kg mol ™))
(b) Define the following terms :
(i) Colligative properties

(ii) Ideal solution

Solution:
(a)

Ty =7 Kyp(water) =0.52 K kg mol ™!
M(Na3S04) = 142 g mol™! = 0.142 K kg mol ™!
Mass of Nas SOy = 2g = 0.002 kg

Mass of water = 50 g = 0.050 kg

complete lonization, = 3

ATy =1 x Ky xm
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3% 0.520.002
0,142 % 0.05

= 0439 i

Ty = AT, + T}
= 0,439 + 373.15
= A373.589 k

(b) (i) Colligative roperties are there properties of solution which depend only on the number of solute
particles present in a given quantity of solution or solvent but are indipendent of nature of solute.

(ii) Ideal solution is a solution of two liquids if it obeys the following charcteristics :

» Each component obeys Raoult's law in solution i.e.py = pjxy. pa = phas
Ptrotal = FTJL'J T f);;ﬂg

» AH, ., = O(noheatisinvolved or absorbed during formation of solution )

» AV, = (J(Volume reamins unchanged on mixing )

Q.88  (a) When 2.56 g of sulphur was dissolved in 100 g of ('S5 . the freezing point lowered by
0.383 K. Calculate the formula of sulphur (S )

(Kjfor 'Sy = 3.83 K kg mol~! Atomic mass of sulphur = 32 g mol ™)

(b) Blood cells are isotonic with (1.9 “/,, sodium chloride solution. What happens if we place
blood cells in a solution containing ?

(1.2 “/, sodium chloride solution

(i) 0.4 ?/, sodium chloride solution

Solution:
@ Ky (C'S2) = 3.83 K kg mol !

Atomic mass of sulphur = 32 q mol ™
Mass of sulphur = 2.56 g

Mass of C'S3 = 100 g

ATy =0383 K

Formula of sulphur (Sy ), X =7

ATy =1x Kyxm
qgq __ 3 g 2. 56 1000
i = 0.3583=32:= 100
T AR 256 1000
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i=g
X =8
Formula of sulphur = S§
(b) Blood cells are isotonic with (.9 “/,, NaC'l solution . If we place blood cells in -
(1.2 ?/, NaCl solution blood cells will shrink.

(i 0.4 9/, NaC'l solution

blood cells will swell.

Q.89  (a) Account for the following :
(i) Hy Teis more acidic than H, 5.
(i) PCl5is more covalent than P('l;.
(iiif) Boiling points of interhalogens are little higher as compare to pure halogens.
(b) Draw the structures of :

() HClOy (i) XeOF;

Solution:
(@) (i) Ha Te is more acidic than H»5 since Te — [ bond is weaker than § — Ff bond because, T¢ is

bigger in size than §. Hence, F{; T'e can easily gives ff+ ions.

(i) PC'l5 is more covalent than ('l because P in (5 is in +5 oxidation state and more positive the

oxidisation state more is the covalent character whereas P is P[5 is in +3 oxidisation state.

(iii) Boiling point of interhalogens are more than pure halogins because boiling point depends on polarity
of the bond. Interhalogens have non-zero electronegativity which makes their bond polar whereas in the
case of purehalogens because of zero electronegativity difference, bond between halogens is not polar.

(b)
(i)
0O—H
|
HCI0y (I
07 S0
0
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(i)

N
XNeOF) Xe

F/ Q_‘)\ P

Q.90 (i) Arrange the following in the increasing order of their reducing character :
H; POy, H3; POy,  H3PO,
(ii) Out of H ¢ and X e, which one can easily form compound and why ?
(iii) Write the conditions to Maximize the yield of ammonia in Haber's process.
(iv) Write two uses of Chlorine gas.

(v) How can you detect the presence of 5{J; gas ?

Solution:

(i) H;gp(),; < H;;p();; = H;gp(.}g

(ii) Xenon can easily form compounds because it has least ionisation energy.

(i) Conveteons for maximum yield of \' H 3 in Haber's process are low temperature and high pressure.

(iv) Two uses of chlorine gas are -

» |tis a powerful bleaching agent .
» |tis a strong oxidising agent. and is used in purifying drinking water.

(v) S5 decolourises Potassium permagnate.

580y + 2MnO] + 2H0 — 5807 +4H* +20Mp2*

Darkpurple nocolour
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Q.91 (a) Write the product (s) in each of the follpowing reactions :

N CHy = CH— CH,0H "5

OH
L. = Zn dust
(i) | S

%

OCH,

T hyd. AICI,
(iif) ||+ crscoa S

=

(b) Write the Mechanism of the following reaction:

{'ml{'.Hggf;_L;‘-'ll;H{'
20H;CH-.OH — CH:CHy — O — CHCH;5

Solution:

@GO CH, = CH— CH.OH "S" CHy = CH — CHO

OH

(i) ) A
+Zn dust — +Zn0
OCH; OCH; OCH;
COCH;
(iii) L CH,COC] Avhvd: Al n

COCH,
(b) Mechanism of

{'ml{'.HgS(;_l;‘-'ll;H(
20H;CHOH — CH;CH, — O — CHCH;5

Step-I Protonation of alcoholes
CH4;CH, — OH + HY — CH3CH, — -ﬁ}Hz

Step- Il Nucleophilic attack of alcohol molecule on protonaid alcohole
(S Ng).

T~ {”"*_

=+
CH;CHy — OH + CH;CH, © OHy  #9%, CH4CH, — O — CH,CHs 4 HyO

[

H

Step- lll Deprotonation
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+

CH3CH, — O — CHyCHy —15 CH4CH, — O — CH, — CH,
|
H

Q.92 (3) Write equations of the following reactions :
(i) Bromine in (.53 with phenol
(i) Treating phenol with chloroform in the presence of aq. Na()H
(iii) Anisole reacts with [ [
(b) Distinguish between :
(i) Ethanol and Diethyl ether

(ii) Propanol and t-butyl alcohol

Solution:
(a)
(i)
OH OH H
i Br
Br f (,hQ +
Br
(if)
OH JH
CHO
+[‘HCIJ. ag. NaOH
(iii)
OCH; OH
+HI — +CH; — 1

(b) (i) Ethanol and diethylether

Ethanol on heating with () H and I gives yellow precipitate of iodoform but diethylether does
not gives this test
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OH — OHy — CHy """ cfpy | +CH3CO0HN G
ethanol yellow
(ii) Propanol and t-butylalcohol

t-butylalcohole on treatment with Luca's reagent gives white tunbidity immediately but propanol
does not gives this test.

lel‘ls (;H;a
H3C — C — CHy + HCL 24221 oo - ¢ - €1+ Hy0
| |
OH CHgy
t-butylalcohol (White turbidity)

Q.93 On heating Zn granules with conc. H N (J4, a brown gas is evolved which undergoes
dimerization on cooling. Identify the gas.

Solution:
N5 (Nitrogen dioxide) is evolved on heating 71 granules with conc. Hf N(J4.

Q.94  (a) Account for the following:

(i) Mn shows the highest oxidation state of +7 with oxygen but with fluorine it shows the
highest oxidation state of +4.

(ii) Zirconium and Hafnium exhibit similar properties.
(iii) Transition metal acts as catalysts.
(b) Complete the following equations:
) 2MnOs + AKOH + 03
(i) CroOs~ + 14HT + 61 —

Solution:
(@)

(i) Mn shows the highest oxidation state of +7 with oxygen but with flourine it shows the highest
oxidation state of +4 is because of the ability of oxygen to form multiple bonds with Mn (dr — pfrj but
fluorine cannot do so.

(i) Zirconium and Hafnium exhibit similar properties since there is an overall decrease in atomic radii of
elements in 5d because of imperfect shielding of f electrons which is unable to counter balance effect of

increased nuclear charge.

https://learn2.entrance360.com/testprep/answer-key/?user_test_id=664561



1/19/2021 Analysis of Your Test

(iii) Transition metals acts as catalysts due to their ability to show multiple oxidation state and due to
their tendency to form complexes.

(b)
W) 2010y + AKOH + 0y = 2K MnOy + 2H,0
(i) Cro02~ + 14H* + 61~ — 207" + 31, + TH20

Q.95  The elements of 3d transition series are given as:
Sc Ti V Cr Mn Fe Co Ni Cu Zn
Answer the following:
(i) Write the elements which is not regraded as transition element. Give reason.
(ii) Which is the element has the highest m.p.?
(iii) Write the elements which can show an oxidation state of +1.

(iv) Which element is a strong oxidizing agent +3 oxidation state and why?

Solution:

(i) Zinc (Zn) is not regarded as transition element since it does not contain partially filled d-orbital in either

ground state or stable +2 oxidation state.
(ii) Vanadium (V) ,Atomic number =23

(iii) Copper (Cu) (Atomic number = 29) can show oxidation state is +1.

(iv) et is a strong oxidizing agent, as it readily accepts an electron to form g2+ as it has extra stable

half filled configuration (.3(4?"-‘1 Therefore Iron is a strong oxidizing agent in +3 oxidation state.

Q.96  (a) The conductivity of 0.001 mol L™ solution of C'HyC'OOH is 3005 % 10~ Sem -
Calculate its molar conductivity and degree of dissiciation( nc ).

Given \°(H ™) = 349.6Sem®mol Yand A°(C'H5;C'OO™) = 40.9Scm*mol !

(b) Define electrochemical cell. What happens if external potential applied becomes greater
than E ,, of electrochemical cell?

Solution:
(@)
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: RN . o 5 —
N {HT) = 349.6Sem®mol ™!

N(CHy;COO™) = 40.9Sem*mol ™
K(CH3;COOH) =3.005 x 10 °Sem ™!
x=". A, =7

C' = 0.00lmolL ™' = 0.001molem ™
K x 1000
— -
3.005 x 1077 % 10° .
A, = 220X 0 X 29 05Semmol !
0.001
= D 3905 _
Av 3005

ﬂ-:ra

(b) E;ectrochemical cell is a device that converts chemical energy of an indirect redox reaction into
electrical energy. It is formed by two redox couples.

If external a potential applied becomes greater than E;_}FH of electrchemical cell, the reaction gets

reversed along with the flow of current.

Q.97  (a)Calculate E7,; for the following reaction at 298 K:
207(s) + 3Fe*  (0.001M) — 2C7*7(0.001) + 3Fe(s)
Given:E..p = 10.261V

(b) Using the F°values of A and B, predict which one is better for coating the surface of
iron [E':' (Frg_ffr} = 0.44V7]to prevent corrosion and why?

Given: E° (A4*" fA) = —2.3TV, E° (B*"/B) = —0.14V

Solution:
(a)

Elp=?
T=298 K

E. = 0.261V

207(s) + 3Fe*T (0.001M) — 2C7°7(0.001) + 3Fe(s)
Cell = C'r |Cr*7(0.001M)| | Fe** (0.001M )| Fe

Anode = (Cr[.«-j — Cr* (aq) + 3:=_} x 2
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T o — i r
Cathode = (Fr‘ + 27 — FrI‘H_‘J} P

00591, [CrtT]
Eeeti = E[:rH - o log [Ft’g_]a

0.0591 . (0.01)2

Eon = 0.261 — log |
cell 6 2(0.01)°
0.0591
Eop = 0.261 — —"16g 10°

0.0591 x 2
By = 0.261 — “'T

Eeep = 0.2413V

(b)

E° (A% /A) = —237V
E° (B*/B) = —0.14V

E° (Fe*™ [Fe) = 0.44V

A is better for coating the surface of iron to prevent corrosion takes place when iron is oxidised therefore

to prevent it element A with higer oxidation potential will oxidise faster.

Q.98  (3) Write the chemical reaction involved in Etard reaction.

(b) Arrange the following in the increasing order of their reactivity towards nucleophilic
addition reaction:

CHy— CHO. . CgHsCOCHy. HCHO
(Why pK, of C'l — C'He — C'ONO H is lower than the pK, of CH;C'OOH ?

(d) Write the product of the following reaction.

Ai—Bu)yz AlH

CH;CHyCH = CH — CHyCN ~22

(e) A and B are two functional isomers of compound 'y H(). On heating with NaOH and I,
isomers A forms yellow precipitates of idoform whereas isomer B does not form any
precipitate, Write the formulae of A and B.

Solution:
(a) Etard reaction
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AOCrC1IL0H
"Hy CH CHO
00,0

f:t‘Ozﬂflj Hg‘:lln"H f
e ST

Brown Intermediate
(b) CyHsCOCHy < CHy — CHO < HOHO

() pRyof C'l — C'Hy — C'OOH is less than the C'H3C'(O () H because Cl being an electron
withdrawing group increases the acidic strength of carboxylic acids by stabilizing the carboxylate ion due
to dispersal of negative charge.

1.(i—Bu), AlH
(d) CH3CHyCH = CH—C HyC'N “+; CHyCHy—CH = CH.C HyCHO

2.H,
(e) A and B functional isomers of (' Hg ()

Na OH—!E
—

A C'HIy | . Ais a methyl ketone

yellow ppt
B does not reacts to this— B is not a methyl ketone

0

A=
CHy—C—CHg

B =CH;CH;CHO

Q.99  (a) Write the structures of A,B,C and D in the following reactions:

- ()SnCly—HCI dil. NaOH  heat
CHy,CN W5nClzHOL ) dNgOH b hegt o
(i) H2 O
HCN
D

(b) Distinguish between:
()CsgHs —CH=CH— COCHzand CsH; — CH = CH — COCH,(C'Hjy
(i CHyCHy COOH and HCOOH

(c) Arrange the following in the increasing order of their boiling points:

CH;CHyOH CH3;COCHy, CH;COOH

Solution:
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CHO
) SnCly—HC il. Na l.
CHyCN W3O cp oo 4 N201 Gl - CH - CH,
(21 HaO |
(A) (B)

OH
(@) HCN

i
HyC. OH

(D) C CH; — CH = CH — CHO
H® “CN (C)

(b)
) CsHs — CH = CH — COCHyand CsHs — CH = CH — COCH,C Hy

CyHs — CH = C'H — C'OC Hy gives iodoform reaction as it is a methyl ketone but
CyHs — CH =CH — COCH;('Hydoes not give this test.

CeHs —CH =CH - COCH3 + NaOl 3 CeHsCH = CHCOONa™ +
CHI; |

(il CHy;C'Hy COOH and HCOOH

HC OO H is the only carboxylic acid which reduces Tollen's reagent to shining sliver mirror, but

C'H (' Ho (') Hdoes not gives this test.

HCOOH +2[Ag (NH;),|” +30H" — COy +4NH3+ H,0 +2Ag |
()

CH;COCHy < CHyCH,OH < CHyCOOH

Q. Due to basic and busy schelude, Mr. Awasthi made his life full of tensions and anxiety. He

10 started taking sleeping pills to overcome the depression without consulting the doctor.
Mr.Roy, a close friend of Mr. Awasthi advised him to stop taking the pills and suggested to
change his lifestyle by doing Yoga, meditation and some physical exercise. Mr. Awasthi
followed his friend's advice and after few days he started feeling better.

After reading the above passage, answer the following:
(i) What are the values (at least two) displayed by Mr. Roy?
(ii) Why it is not advisable to take sleeping pills without consulting doctor?

(iii) What are tanquilizers? Give two examples.

Solution:
(i) Value - Adaptability, Flexibility , Understanding
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(i) It is not advisable to take sleeping pills without consulting a doctor because taken in high does it is
harmful and may even lead to death. These drugs also affects the nervous system.

(iii) Transquilizers are chemical substance used to cure mental tension and reduce anxiety and are
constituent of sleepping pills.

Examples: Luminal, Veronal.

1Q0 Write the mechanism of free radical polymerization of ethene.

Solution:
Mechanism of free radical polymerisation of ethene.

Chain initiation step

O

roor l-l -
v or 2 9CeHs — C — O

CeHs — CO — OV 0O = CO — CgHs—
CyHs — COO° — CxHE + CO,
'6Hy + HyC Y CHy — CoHs — CHy — C'Hy

Chain Propagating step

CgHs — CH, — CH, + HyC Y CH,
s CgHs—C Hy—C Hy— C Hy—C Hog Hs —(—C Hy — CHy —) —,C' Hy—C'Hy

Chain termination step

CsHs4CHy — CHy}CHy — CHy = CgHs<CHy — CHaly CHy — CHy = CHy — CHy 4CHy — CHay kg CoHs

1Q62 (i) What is the role of benzoyl peroxide in the polymerization of ethene?

(ii) Identify the monomers in the follwoing polymer:
| i

{N —(CHy)g—NH - l'l; —(CHg)4—C

{_} n

(iii) Arrange the following polymers in the incerasing order of their intermolecular forces:

Nylon -6,6 Polythene, Buna-S
Solution:

(i) Benzoyl peroxide acts as an initiator in the polymerization of ethene, it helps in formation of phenyl
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free radical.

(ii) Monomers

J ‘ [ i
HyNfCHo )y Nand (o «CH,); C — OH

(iii) Increasing order of intermolecular forces

Buna-S < Polythene < Nylon -6,6

Q. The rate constant for the first order decomposition of H5(Jsis given by the following
10 equation:
1.0 x 10
logh =142 — ——
§ T

Calculate E, for this reaction and rate constant k if its half - life period be 200 minutes. (
Given: R=8.314 JK''mol")

Solution:
E, =" ="
R =8.314 JK'mol"

f1 = 200min

1
1.0 % 10*

logh = 14.2 —
0g 7

order =1

EI'J
2.303T

E.  10x 10
23037 T

log K =log A —

1 % 10°K % 2.303 x R

s
I

2.303 % 10 % 8.314

o
I

= 19.147142 % 107

o

— 19147.142.Jmol ™!

= 200min

>

Al 'ty Rl e Lr]
https://learn2.entrance360.com/testprep/answer-key/?user_test_id=664561 56/473



1/19/2021 Analysis of Your Test
s wuEd

K = = — 0.003465min~! = 0.2079sec ™!
té 200
1Q0 Write the structures of A, B and C in the following reactions:
(M
/ Bra /KOH . CH3COCH pyridine
CﬁHs—COO_NH_IiA ’-_> B ] _}F?ﬂ%{m[ c
(2)
NaNOs/C Sn/HI ot

CoHsNy BF; o/Cu Sn/HOU fy CHClstqle. KOH -,
Solution:
M

CsH;COO™NH] 2 CgH;CONH, —= L FH
(A)
CHaOCOC Yyricline

CsHs—NH—C—CH, <20 / Py CoHsNH,

(C) (B)
(2)

Nal o, i Sn/HC! .
CuHsNi BFf ~ % oy HsNOy "5 Gy N Hy <2, o Ne
Ic
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1Q0 Assign reasons for the following
(i) H3 PO is a stronger reducing agent than H3 F(,.

(i) Sulphur shows more tendency for catenation than oxygen .

(iii) Reducing character increases from HF to Hl

Solution:
(i) H3 POy is a stronger reducing agent than H3 P (), because in H3 P(J5,two H- atoms are bonded
directly to P- atom which reducing character whereas there is none in Hy ().

{|j i
2
.-"’/‘-I HH“‘-\ //’]:—J .
H OH HO OH
H OH
H3PO. H3PO,

(i) sulphur shows more tendency for catenation then oxygen due to big size of sulphur lone pair lone
pair repulsions are less and S-S bond is stronger than O-O.

(iii) Reducing character increases from HF to HI since increase in the size of halogen, H-X Bond strength
decreases which increases tendency to give H.

HF < HCl < HBr < HI

1Q0 Define the following terms:
(i) O/W Emulsion
(ii) Zeta potential

(iii) Multimolecular colloids

Solution:
(i) O/W Emulsion are colloidals solutions which is both the dispersed phase and dispersion medium are
liquids and in this case oil is dispersed in water.

(i) Zeta potential or electrokinetic potential is the potential difference between the fixed layer (first layer
of ions which is firmly held) and the diffused layer (second layer which is mobile) of opposite charges.

(iii) Multimolecular colloids are these in which a large number of small atoms or molecules (diameter <
1nm) aggregate together to forms colloidal particles. Example - gold sol.
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1Q0 (i) Name the method of refining which is based on the principle of adsorption.

(ii) What is the role of depressant in froth floatation process?

(iii) What is the role of limestone in the extraction of iron from its oxides?

Solution:
(i) Method of refining which is based on the principle of adsorption is chromatofraphy.

(ii) Depresiants are used to prevent one type of sulphide ore particles from forming the froth with air
bubbles. Examples - NACN

(iii) Limestone {C{:C();;] is mixed with oxides ores of iron, after concentration through calcination/
roasting to remove water and to decompose carbonate to oxide.

Q. Calculate the boiling point of solution when 2g of N2 5S4 (M = 142 g mol') was dissolved
10 . , - o
in 50g of water, assuming N3 .5(); undergoes complete ionization.

(K forwater = 0.52Kkgmol™!)

Solution:
Ky(water) = 0.52Kkgmol ™

M{NaS0,) = 142gmol ™! = 0.142K gmol !
Mass of solute ( Nas SOy4) = 2g = 0.002kg

Mass of solvent (water) = 50g = 0.05kg

T, =7

Complete ionisation, i=3

AT, =T, T}

AT, =i x Ky xm

3% 0.52 x 0.002
O 0.142 % 0.05

AT,

AT, = 0.439K
ﬂLTfj — Tfj - Tf:}
AT, = 373.15 + 0.439

AT, = 373.580K
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1Q0 (i) Write one reaction of D-glucose which cannot be explained by its open chain structure.

(i) What type of linkage is present in Nuclei acids?

(iii) Give one example each for water - soluble vitamins and fat soluble vitamins?

Solution:
(i) One reaction which can't be explained by open chain structure of D-glucose is despite having aldehyde
group, D-glucose does not give 2,4 DNP test.

(i) Phosphodiester linkage is present in nuclei acids.
(iii) Water - soluble Vitamin - Vitamin -C

Fat soluble Vitamin- Vitamin A

1Q1 Give reason for the following:
(a) Protonation of Phenols is difficult whereas ethanol easily undergoes protonation.
(b) Boiling point of ethanol is higher than that of dimethyl ether.
() Anisole on reaction with HI gives phenol and (' H{; — [ as main products and not
iodobenzene and C'H () H.
Solution:

(a) Protonation of phenols is difficult whereas ethanol easily undergoes protanation because due to
reasonace oxygen atom of -OH bond becomes electron deficient in phenols but there is no such
resonance in ethanol.

(b) Boiling point of ethanol is more than dimethyl because dipole - dipole attractions in dimethyl ether is
weaker than intermolecular hydrogen bonding in ethanol.

(c) Anisole on reaction with HI gives phenol and €' H 3 I, not iodobenzene and €' H 3(J) H because aryl -
oxygen bond requires partial double bond charater due to resonance and hence does not breaks easily.

Q. An element crystallizes in a f.c.c lattice with cell edge 400pm. The density of the element is
111 _ _3 ) ,
7gem” . How many atoms are present in 280g of the element?
Solution:

Edge (a) = 400pm
Density = ?ﬁ't'}}i'_:i

Mass = 280g
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No. of atoms =?
Volume = (a)?
Volume = (400pm)?

Volume = 6.4 x 107 em?®

mass 280

Volume of 280 g = — = = 40em?
density 7
No. of units cell in 40 cm3® = L = 6.25
6.4 x 10~

Analysis of Your Test

™ 1(]23unit cell

Total no. of atoms in 280g — 4 x 6.25 x 10%* = 25 x 10%atoms

1Q1-2 Write the major monohalo product(s) in each of the following ractions::
(i)
UV light
O +85Br g
(i)

CH, - CH=CH, -
peroride
@ +HBr

(iii)

CH,0H
h
Q +HC "

HO
Solution:
()
Br
LV ilight
O +Br k
(i)
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CH; — CH; — CH,Br
CH, - CH = CH, ’
PETOTULE
@ +HBr S

(i)

CHzO0H CH,Cl
@ +HCOU"™S @
HG HO

H . T FE -Plf T oF . P
1Q1 For areaction: 2 N Hy(g) — Na(g) + 3Ha(qg)
Rate =k
(i) Write the order and molecularity of this reaction.
(ii) Write the unit of k.
Solution:

2N Hs(g) =5 Nalg) + 3Ha(g)

rate = k

(i) Since rate is independent of concentration of reactants, order = zero (0)
Molecularity = Two(2)

Q. When coordination compound Ni('{3.6 Ha() is mixed with .Ag /N o3, 2 moles of AgCl are
11 precipiated per mole of the compound. Write.

(i) Structural formula of the complex

(i) IUPAC name of the complex

Solution:
NiCla. 6 H,O +AgNoz— '.Z_JlgC‘F i

(i) Structural formula - [Ni{ H2O )] C'l

(ii) IUPAC name - Hexaaquanickel(ll)chloride
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Q. How do you convert:
115

(i) Phenol to Toulene

(ii) Formaldehyde to Ethanol

Solution:
(i) Phenol to Toulene

OH CHy

Anhyd. AICI
+Zmn dust A, +OH40 ———4

(i) Formaldehyde to Ethanol

HCHO + CH;MgBr — CH;CH,OMgBr "% CH,C HyOH

Formaldehyde Ethanol

Q. Write the chemical equations involved in the following reactions:

116
(i) Kolbe's reaction

(ii) Friedal - Crafts acetylation of anisole

Solution:
(i) Kolbe's reaction

COOH
mDn C {Jz

Phenol 2 = Hydroxyhenzoic acid
[Salicylic Acid)

(ii) Friedal - Crafts acetylation of anisole

OCH; OCH;, OCH;y
COCH;
Anhyd. AlCIs
+CH;COC] ——— +
COCH;,
Anisole Minor Major
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Q. (i) Write the colligative property which is used to find the molecular mass of
11 marcomolecules.

(ii) In non-ideal solution, what type of deviation shows the formation of minimum boiling
azeotropes?

Solution:
(i) Osmotic pressure is used to detremne the olecular mass of macromolecule.

(i) In non-ideal solutios, positive deviations show the formation of minimum boiling azeotropes

1Q‘i8 Write the structures of the following:

(i) (HPO3), (i) XeF}

Solution:
(i)

(HPO3),

O\\ / (0] \ //O
/T T\

1Q1 Write the IUPAC name of the given compound:

CHp~NH -~ CH,— CH~ CHy
CH,

Solution:
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CHy~NH -~ CH,— CH~CHy
CHy

N,2- Dimethylpropan-1-amine

1Q2 ZnO turns yellow on heating. Why?

Solution:

ZnO turns yellow on heating because at high temperature, 74,2+ ions occupy intertitial sitess along with

electrons for neutralization and crystals that show such type of defects on coloured.

Q. Write the reason for the stability of colloidal sols.

12

Solution:

The reason for stability of collodial sols is the presence of equal and similar charges on collodial particles,

they do not combine to form large particles when they come closer to one another.

1Q2 Which of the following two reaction is .Sy 2 and why?
(i)
CoHjp CoHj
X CHz CHjy X
(i)
CqHj CoHp
X CHj Y CHy
Solution:
CoHp CoHj

X CH; CHy Y
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follow .5 2 reaction as it involves inversion of configuration

Q. On heating Ph({ N(J)4a brown gas is envolved which undergoes dimerization on cooling.
12 Identify the gas.
Solution:

N (nitrogen dioxide) is evolved on heating Ph{ N3

1Q2 (a) Calculate E_, ), for the following reaction at 298K:

2Al(s) +3Cu* (0.001M) — 2AI*(0.01M) + 3Cu(s)
Given: Er-m’f = 1.98V

(b) Using the F7°values of A and B, predict which is better for coating the surface iron
(E° (Fe** [Fe) = —0.44V]to prevent corrosion and why?

Given:[E® (A* /A) = —=2.37V]; [E° (B* /B) = —0.14V]

Solution:
(a)

] _
Er-r=|’|’ =7

2A1(s) + 3Cu* (0.001M) — 2AI*7(0.01M) + 3Cu(s)
E,.; = 1.98V

Cell Al |A*F (0.01A0)] |Cu®t (0.01M)| Cu

Anode - ( Al(s) — Al* (ag) + 3{5_) x 2

Cathode - [Cfug_lfnqj + 2 — Cf“f-‘*‘:‘) X 3

n=6
o 00591, [APT]?
Fectt = B - n log [Cu?]?
00591, (0.01)
ES,; =198+ c log 0017
0.0591
Efen = 1.98 + Gj log 10?

https://learn2.entrance360.com/testprep/answer-key/?user_test_id=664561

66/473



1/19/2021 Analysis of Your Test
ou = 198+ 0.0591 x 2

E = 1.9997V

(b)

B (A% /A) = =237V

E* (B*/B) = 0.1V

E® {Fffz— ;"fFﬁ') v

A is better for coating the surface of iron to prevent corrosion takes place when iron is oxidised therefore
to prevent it element A with higher oxidation potential will oxidise faster.

Q. (a) The conductivity of 0.001 mol L™ solution C'HsC'OOH is 3.005 % 10 °Sem L
12 Calculate its molar conductivity and degree of dissociation foc]

Given: \*(H ™) = 349.6 Sem?mol L and \° (CH,COO™) = 40.9Sem*mol ™!

(b) Define electrochemical cell. What happens if the external potential applied becomes
greater than E_; of electrochemical cell?

Solution:

(a)

N (HT) = 349.6Sem*mol ™!

N (CH3COO™) = 40.9Sem*mol !

K (CH;COOH) =3905 x 10°Sem ™!

="
Am =7
¢ = 0.001molL™! = 0.00lmo;em ™
K = 1000
ﬂqre. -
(:
3.905 x 1077 x 10°
Apm =

0.001
A, =3.905 x 107779 = 3.905 x 10
Ay = 39.055em*mol ™!

ﬂ.-;ln_ o 39.[.-.]5

v 31965409 7
Ae . .
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(b)

Electrochemical cell is a device which converts chemical energy of an indirect redox reaction into
electrical energy. It is formed by two redox couples.

]

If the external potential applied becomes greater than £,

reversed along with the flow of currents.

; of the electrochemical cell the reaction gets

1Q2 (@) Write the chemical reaction involved in Wolff - Kishner reduction.

(b) Arrange the following in the increasing order of their reactivity towards nucleophile
addition reaction:

CeH;COCHy, CHy — CHO,CHyCOCH3
(c) Why carboxylic acid does not give reactions of carbonyl group?

(d) Write the product of the following reaction

.u_‘.'—Hu‘_u_a AlH

CHyCHyCH = CH — CHyCN ~—222

(e) A and B are two functional isomers of compound 'y f[{;(). On heating with NaOH and I,
isomer B forms yellow precipitate. Write the formulae of A and B.

Solution:
(a) Woff - Kishner Reaction

CH3;CHyCHO+H:N—-NH3 T CHyCH:OHAN—-NH_ issamx CHz—
—

U

CHy — CHy+ Ny
(b) CsHsCOCH; < CH3COCH; < CHy — CHO

(c) Carboxylic acid does not give the reactions of carbonyl group because carboxylic carbon is less
electrophilic than carbonyl carbon because of possible resonance structures.

T % T —2
— (O e e Ch N
~0-H T0 —H ~No-H
_ L{i—Bus AlH
@ CHyCH,CH = CH—CHyCN —— = CHyCHCH = CH—CHy—
CHO )
(e) (T;gH[i(.}

A and B are functional isomers

B 2N mhL |

iz
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NAOH
A J—I} Noppt

For lodoform reaction, B should be methylketone L C_H%-i.'.'. }

Therefore, Bis C'Hy — ') — (' H3.

And A is functional isomer of B and does not give iodoform reaction formula of Ais C'H;C'Hs C'HO

Q. (a) Account for the following:
127
(i) Mn shows the highest oxidation state of +7 with oxygen but with fluorine it shows the
highest oxidation state of +4.
(i) (21 is strong reducing agent.
(iii) 142+ salts are coloured while 7,2+ salts are white.
(b) Complete the following equations:
O 2MnOs + AKOH + 07 =
(i CroOs~ + 14HT + 61 —
Solution:
(a)

(i) Mn shows the highest oxidation state of +7 with oxygen but with flourine it shows the highest
oxidation state of +4 because of ability of oxygen to form multiple bonds with transction metals
(dm — pm) but fluorine cannot do so.

(i) (-2t is a strong reducing agent because ¢-2+ is more stable than ¢-2+ due to extra stable half
filled tog level in (3. 1-2+ gets oxidised easily to (2.

(iii) 1,2+ salts has unpaired electrons in its 3™ orbital hence ¢, 2+ are coloured (3d°). Whereas 7,2+

has all paried electrons (3d'%) which is why 7,2+ salts are white.
(b)

O 2MnOy + AKOH + O3 3 2K MNOy + 2H20

(i) CroO2~ + 14H™ + 61 — 207" + 31, + TH,0
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1Q2 The elements of 3d transition seires are given as:
Sc Ti V Cr Mn Fe Co Ni Cu Zn

Answer the following:

(i) Write the elements which shows the maximum number of oxidation states. Give
reason.

(i) Which element has highest m.p?
(iii) Which element shows only +3 oxidation state?

(iv) Which element is a strong oxidizing agent in +3 oxidation state and why?

Solution:
(i) Mn with atomic no. 25 shows maximum number of oxidation states(+2 to +7) due to its configuration

27 452, it contains 5 unpaired electrons.
(ii) Vanadium (V) , Atomic no. - 25
(iii) Scandium (Sc), Atomic no. - 21

(iv) Fe3* is a strong oxidising agent, as it readily accepts as electron to form Fe?* as it has extra stable half
filled configuration (3d)

1Q2-9 For the first order thermal decomposition reaction, the following data were obtained :

CoHsCl(g) — CaHy(g) + HCl(g)

Time/sec Total pressure/atm
0 0.32
300 0.50

Calculate the rate constant

(Given: log 2 = 0.301, log 3= 0.4771, log 4 = 0.6021)

Solution:

CLH5Cl(g) — CoHy(g) + HCl(g)

K=7?

Time/sec Total pressure/atm
0 0.32

300 0.50
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% 2.303 | Py
L= og
t 5 2P, — P
. 2.303 0.30
K = log — - -
300 2(0.30) — 0.50
~ 2303 0.30
K = log —
300 0.10
. 2.303
K = log 3
300
. 2.303
K = x 04771
a00

K = 0.0036s!

1Q3 Define the following terms:

(i) Lyophilic colloid

(ii) Zeta potential

(iii) Associated colloids

Solution:
(i) Lyophilic colloid are these in which particles of dispersed phase have attraction for particles of

dispersed phase have attraction for particles of dispersion medium.
Example - Salts of starch, proteins

(i) Zeta potential or the electrokinetic potential is the potential difference between the fixed layer (first
layer of ions which is firmly held) and the diffused layer of opposite charges (second layer is mobile).

(iii) Associated colloids or micelles are substances which act as electrolytes at ion concentration but at
high concentration associate with each other to form particles having size in colloidal range. Example -
soaps.

1Q3 (i) Name the method of refining nickel.
(ii) What is the role of cryolite in the extraction of aluminium?
(iii) What is the role of limestone in the extraction of iron from its oxides?
Solution:

(1) Mond process is used for refining of nickel.

(2) Cryolite (N ag Al Fp) is a solvent that decreases the melting point of alumina and increases its
conductivity.
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(3) Limestone (C'aC'(J3) is mixed with oxides of iron, after concentration through calcimation/roasting to
remove water, to decompose carbonates and to oxidise sulphides.

Q. Calculate the boiling point of solution when 4g of M g.5() (Mg =120 g mol") was dissolved
132 in 100g of water, assuming M ¢.5(J4 undergoes complete ionization.
(ki for water = 0.52 K kg mol ™)
Solution:

J: g for water = 0.52 K kg mol!
M =120 g mol-1

Mass of solute = Mg S0, = 4g
Mass of solvent = H5(J = 100g

Complete ionization of M g SOy, i=2

Ty, =7
&I}J = I}J — ff
Ti::' = 373.10 K

ATy =1 Kym

4 y 1000 1
120 100 3

nm =

ATy, =2 %052 x

| =

AT, =0347TK
Tfj — ﬂ“‘leJ T fj}
Ty, = 0.34 + 375.15

1Ty = 378 49K

Q. Give reasons:
133
(i) 50Jq is reducing while T'efJ5 is an oxidizing agent.

(ii) Nitrogen does not form pentahaldie.

(iii) J¢'] is more reactive than I»
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Solution:
(i) In 50z and Te(J)y both S and Te have +4 oxidation state but S has d orbital so it can easily expand its

oxidation state but Te being a heavier element is unstable due to inert pair effect, it can only show a
decrease in its oxidation state.

(ii) N doesn't form pentahalide due to absence of Valant d-orbitals, it cannot expand its octet and thus
cannot show a coordination number beyond 4.

(iii) Ice is more reactive than [ because I- Cl bond is weaker than I-1 bond due to less effective

overlapping between orbitals of dissimilar atoms than those between similar atoms.

1Q3 Write the final product (s) in each of the following reaction:

CH,4
(a) C-IIH‘ -C-0- CI‘IH +HI —

CH,4

[‘.H:q__ {‘Hz_{:H _-{:H:F

Cu/5TAK
(b) s
OH

(O H O s +ag. NaOH

() C4H;0H T .
(#)H +
Solution:
EH:& — = e e

(@ CH3—C-0-CHz+HI - CH;0H+ Y- C =1
‘ i
CHy N

Chs—CHg=CH-CHs . irxc L“%:-' El"" el CH-
57 2 >

" "l v, = FTH
OH T

(b)

o

(CHCl3+ag. NaOH .

(2 H +

(o CsH;0H
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1Q3 Give reasons for the following:

(i) Aniline does not undergo Friedal - Crafts reaction.
(i) (C"H4)9 N H is more basic than (C'H3) 3V in an aqueous solution.

(iii) Primary amines have higher boiling point than tertiary amines.

Solution:
(i) Aniline doesn’t undergo Friedal-crafts reaction due to salt formation with aluminium chloride. Due to

this, N of aniline acquires positive charge and hence acts as a strong deactivating group for further
reaction.

(i) (C"Hy )2 N Hin aqueous solution is more basic than ('3 )3 /V. This is based on the extent of
solvation through H-bonding hence is based on the stability of conjugate acid.

(iii) 1” amine has higher boiling point than 3“amine because primary amines are associated to each
other through H - bonding due to presence of 2 N - H bonds.

1Q3 How do you convert:

(i) Chlorobenzene to biphenyl
(ii) Propene to 1- iodopropane

(iii) 2-bromobutane to but-2-ene

Solution:
(i) Chlorobenzene to biphenyl

=

(ii) Propene to 1- iodopropane

Perorude Aretone

CHyCH =CHy+HBr — CHy;CHCHyBr+Nal —  CHyCHyCHyI+
NaBr |

(iii) 2-bromobutane to but-2-ene

| C,J%;Cfi—,,@'ltﬂ# et hurrol

i - +KOH — CH3—-CH=CH—-CH,

2-Bromobutane But-2-ene
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1Q3 Write the major product(s) in the following:
CHy—=CHjy
. BrUVight
(I) T %19
04N
. E{JHH_TH_{'H:{ Na
(i) Cl dryether

i) CHy — CHy — Br 95"

Solution: -
CHy~ CHy ey ng Bl 2

0 BrUViight = _Cif_%
04N ﬁ_l‘fjgi\!_’l: ; o oo 34 IOHE

z(,HH—TH-{.HH . _(-Pg:fﬂ_-*_%
Cl dryether

SRR O

(i) +2NaC'l

>
(i) CHy — CHy — Br 25" = Gy =N—= C sagpr

1Q?;8 (i) What is the role of Sulphur in the vulcanization of rubber?

(ii) Identify the monomers in the following polymer:

0

R i
L 0-CHy-CHy—0-C —QC *
n

(iii) Arrange the following polymer in the increasing order of their intermolecular forces:

Terylene, Polythene, Neoprene

Solution:
() Vulcanization of rubber consists of heating a mixture of raw rubber with sulphur. On vulcanization,

sulphur forms cross links at the reactive sites of double bonds and thus gets stiffened.
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0

"
~

0
(ii) Monomer of |- ()~ CHy~ CHy ~ 0~ —@—( :
n
are HO — CHyC'Hy — OH and .L@CLEO -

(iii) increasing order of their intermolecular forces -

Neoprene<Polythene< Terylene

1Q3 (i) Write the structural difference between starch and cellulose.
(i) What type of linkage is present in Nuclei acids?

(iii) Give one example each for fibrous protein and globular protein.

Solution:
(i) Starch is polysaccride which is a linear polymer of o« — D — glurose units joined together by

glycosidie linkage.

Whereas cellulose is polysaccride which is a linear polymer 3 — I — glucose in which C'y of one
glucose unit and 'y of next are linked by glucoside linkage.

(ii) Phosphodiester linkage is present in nuclei acids.
(iii) Examples:
Fibrous proteins - mysoin (in muscle)

Globular protein - insulin

1Q4 (a) For the complex [ F'e | Hzfjﬁj]a_, write the hybridization, magnetic character and spin of
complex.(At. no. - Fe =26)

(b) Draw one of the geometrical isomers of the complex[Pa‘. |::=}r,]9 C*.FQJE_ which is optically

inactive.

Solution:
(i) Coordination compounds

[Fe (HyOg)*"

At.no. Fe = 26
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4¢

3d 4p -1
e = ELAET] (8] LT a4

Fe(+3)= [1[alal1]7] Bl erel] | 3

[Fe (H,00]*= T IN]. BT TZEE BE I

Hybridisation - 3p3 o2
Paramagnetic, high spin

(b) [Pt (en), Cla]**

aiill 8 SIS _7 o

g A
o Pk/\tm
@ Bf g

L

Trans-isomer is optically inactive.

1Q4 For areaction: ff, 1 (7] E} 2HC
Rate =k

(i) Write the order and molecularity of this reaction.

(ii) Write the unit of k.

Solution:

Hy+C1 5 2HC1

Rate = k

(i) Order = 0 (Rate is independent of concentration)
molecularity = 2

(||) Unit of K= n:.ﬂf_[,_l 5-_1

Q. Write the chemical equations involved in the following reactions:

14
(i) Hoffmann - bromamide degradation reaction

(ii) Carbylamine reaction
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Solution:
Hoffmann- bromamide degradation reaction

p v
e *iR
R- E_ N +Bry+4NaOH(ag) - R — NHy + 2NaBr + NayCO3 + HyO

Carbylamine reaction

R— NHy+ CHCly + 3KOH R -NZ2 ¢ +3KCl+ HyO

1Q4 Write the structures of the following:
(i) BrFy (i) XeFy
Solution:
(i) B}F‘;

Bent - T shaped

(i) XeFy

Square Planar

Q. What happens when:
14
(i) S5 gas is passed through an aqueous solution fe#+ salt?
(i) X e Fy reacts with ShF%?
Solution:

(i) S5 behaves as a reducing agent, it converts Fe (lll) to Fe (ll).
(i) When X ¢ F); reacts with ShF%,

[XeFy]" [ShF] is formed
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Q. (i) Gas Ais more soluble in water than Gas B at the same temperature. Which one of the two
14 gases will have higher value of Ky (Henry's constant) and why?

(ii) In non - ideal solution, what type of deviation shows the formation of maximum boiling
azeotropes?

Solution:
(i) Gas B will have higher values of K .This is because Ky varies inversely with mole fraction which

increases with solubility.

(ii) Negative deviations shows the formation of maximum boiling azeotrophs.

Q. When coordination compound C'oC'l;.6 N H is mixed with Ag N o3. 3moles of AgCl are
14 . . )
precipiatated per mole of the compound. Write.

(i) Structural formula of the complex

(ii) IUPAC name of the complex.

Solution:
()[C'o (NH3)g] Cla

(ii) Hexaammine cobalt (1) chloride

Q. Write the structure of an isomer of compound 'y Hy Br which is most reactive towards
14 S 1 reaction.

Solution:

CH=CH—U —Bx
- | =

CH
e

1-Bromo-2-methylpropane is the isomer of 'y Hq B which is most reactive towards S 1 reaction
because of greater electron donating effect of (C'Hy )2 C'H — group.

Q. PL{NO3)5 on heating gives brown gas which undergoes dimerization on cooling? Identify
the gas.

Solution:
N5 (Nitrogen dioxide)
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Q. Give an example each of molecular soild and ionic soild.

149

Solution:
Molecular soild - Diamond

lonic soild - Sodium chloride (NaCl)

1Qs-o What is the reason for the stability of colloidal sols?

Solution:

Stability of the colloidal sols is due to the presence of equal and similar charges on colloidal particles.
They do not combine to form large particles when they come closer to one another due to replusive

forces between charged particles.

1Q!';1 (a) Write the structures of A and B in the following reactions:
(i) CH-.COCT Ha Pd— HH:SGL A H_:.‘L—}UH B
i a4
1.0k Pl
(i) CHyMgBr ——— A =" B

2H 50+
(b) Distinguish between:
(i) CsHs — COCHyand CsHs — CHO
(i CHyC'OOH and HCOOH
(c) Arrange the following in the increasing order of their boiling points:

CH;CHO,CH;COOH, CH;CH,OH

Solution:
(a)

Ha Pd— Hrtﬁf}l —OH

O cHycoCl C‘H;C‘H() it CH;CH=N-0OH

(i) CH3M gBr % CH,COOH "5 cHy, — cO - i

(b)
(i) CyHs — COCHsand CoHs — CHO

(s Hs — C'H (O being an aldehyde reduces Tollen's reagent and a bright sliver mirror is produced.

CsHs — CHO+2[Ag(NHz)s|™ +30H" — CsHsCOO™ +2Ag+ 2H,0 +

4N Hj
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But Oz Hy — C'OC'H 4 being a ketone does not react with Tollen's reagent.
(i CHyCOOH and HCOOH

HC' OO H (formic acid) is the only carboxylic acid that reduces Tollen's reagent to shiny silver mirror
but C'H,C'OO H (acetic acid ) does not give this test.

HCOOH + 2[Ag(NHs)y|" +30H™ — COy+ 2Ag + 3H,0 + 4N H;
(c) Increasing order of boiling points

CH,CHO < CH;CH,OH < CH,COOH

1Q!_;2 What type of stoichiometric defect is shown by ZnS?

Solution:
Stoichiometric defect shown by ZnS is Fenkel defect.

1Q5 What are emulsions ? Give one example.

Solution:
Emulsions are colloidal solutions in which both the dispersed phase and dispersion medium are liquids.

Example: milk, butter.

1Q5;4 What happens when phenol is oxidized by NasCraO7 /Hy SOy?

Solution:
Benzoquinone is formed when phenol is oxidized by NasCroO7 /Hp SOy,

1Q5-5 Write IUPAC name of the complex : [CoCly(en)q] ™

Solution:
[CoCla(en)s]™

Docloridobis-(ethane-1,2-diene)cobalt(lll)
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1Q5 Write IUPAC name of the following compound :

 CH,
CH;-CH,-CH,-CH,-N _

“CH

3

Solution:
CH,CHC"HyC'Ho — ‘lwf — ('Hy
C'Hy

N,N-Dimethylbutylamine

Q. Following reactions can occur at cathode during the electrolysis of aqueous silver nitrate
15 solution using Pt electrodes :

Aglog + € — Ag(:E° =080V

. - 1 : '
Hiagy + ¢ — 5Hag:E” = 0.00V
On the basis of their standard electrode potential values, which reaction is feasible at
cathode and why?

Solution:
(I) Agroy + ¢ — Ag i E° = 0.80V
1

(I1) H, e — ;Hg.fg*_.: E° = 0.00V

fag) T

| reaction is feasible at cathode because higher the E° value, more is the capacity to get reduced.

Q. “Orthophosphoric acid (4 P(J,) is not a reducing agent whereas hypophosphorous acid (
15 H4P(),)is a strong reducing agent.” Explain and justify the above statement with the help
of a suitable example.

Solution:
H4 PO, is not a reducing agent but f{; ()5 is a strong reducing agent as it has 2 H-atoms directly
bonded to P atom which imparts reducing character whereas f; P(J), does not contain P-H bond.

Example:

AAgNOy + 2H0 + H3 POy — 4Ag + H3 PO, + 4HN Oy
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Q. (@) Explain why H, and O, do not react at room temperature.
159 (b) Write the rate equation for the reaction A, + 385 — 2C, if the overall order of the
reaction is zero.

Solution:
(@) H,and O, do not react at room temperature because required activation energy is not available

despite having negative \ (7.
(b) j'kg T 3]32 — 2C
order =0

Rate equation = i = L[A]"[B]"

R=FK
1Q6-0 Derive integrated rate equation for rate constant of a first order reaction.
Solution:

E — P [First order reaction]
[Rp| = initial concentrationn at t = 0

[R| = remaining concentrationn at t = t

_“r[R] RS-l
flt _HR]

—d[R] S
[R] = kdt

Integrating,[ _[{j[;r] :/L‘fﬁ‘.

—log [R|=kt+1 —(1)
Att = 0. [R] = [Ry
—log, [Ro) = k(0) + 1
I = —log, [Rq|
In(), —log [R] = kt — log, [R]
kt = lﬂgp[Rﬂ] — log, [R]

[Ro]

k= lcngr 7
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2,303 R
k= ——1log,, — [ o
f (R
1Qé1 Explain the following observations :
(i) Copper atom has completely filled d orbitals (3d'9) in its ground state, yet it is regarded
as a transition element.
(i) Cr?*is a stronger reducing agent than Fe?* in aqueous solutions.
Solution:

(i) Copper has 3d'? configuration in the ground state yet it is regarded as transition element since it
shows +2 oxidation state in many compounds and contains unpaired electrons in +2 oxidation state (3d°)

(i) Cr2*is a strong reducing agent than FeZ* in aqueous solution since El(_f 24 oy 1S lower than

EY .., /e therefore Cr?* is easily oxidized than Fe?".

1Qéz How will you carry out the following conversions :

(i) 2-Bromopropane to 1-bromopropane
(i) Benzene to p-chloronitrobenzene

Solution:
(i) 2-Bromopropane to 1-bromopropane

. A H Br fPerorude
C‘H;;C‘lHC‘H;;—nh-h OH = CH;—CH=CHy ——— CH;CH,CH,Br
Br
(i) Benzene to p-chloronitrobenzene
Cl
FeCly HNOg
+ Clp —=
H2804A
Q. An element exists in bcc lattice with a cell edge of 288 pm. Calculate its molar mass if its
163 I 3
density is 7.2 g/cm?.
Solution:
Edge =288 pm

molar mass =7

Density = 7.2 g/cm?3
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bcc,z=2

A dx NyxV

o
-

V = (a)® = (2.88pm)?
= (2.88 x 10710y?

7.2 % 6.022 x 10% x (288 x 107193

ﬂ.l; = -
2
= 51.7869g /mol
1Qé4 Calculate A, G and log I, for the following reaction at 298 K.

2CT(s) + 3Cd(;} = 2Cr(, + 3Cdy)
[Given: E‘.:Duu = +0.34V, IF = 96500 C mol 1]

Solution: , )

20T + 3@@&:}3 — ZC*I"“:{J + 3Cd;

e = +0.34V IF = 96500 C mol !
AGY =7 logK, =7

n=~nmb
A GY = —nFE?

‘rall

= —6 x 96500 x 0.34

= —196860J /mol
AGY = —2.303RT log K.
log K AGY
0g = —
% = T2 303RT
B — 196560
© —2.303 x 8.314 x 208
= 34.001
1Q6 For a first order reaction, show that time required for 99% completion is twice the time

required for completion of 90% reaction.
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Solution:
For a 1st order reaction

2.303 (R],
t = log
k [R], — [R]
b 2.303 los (R,
PE= T "5 TR], — 0.99[R]
2.303
!:.!Zj_[j';.;:' = e ltjg].[][]
.
toge, = Hi[]& x thhglﬂ — I:J.jl
b 2.303 low (R,
D% =% "5 TR], — 0.90[R]
2.303 o
tony, = i log10  —(2)

Dividing (1) by (2)

togy; _ 9
tony
togr, = Ztony
Q. Explain the following phenomenon giving reasons :
16 (i) Tyndall effect
(i) Brownian movement
(iii) Physical adsorption decreases with an increase in temperature.
Solution:

(i) Tyndal Effect is the phenomenon in which the path of light becomes visible when it is passed through
a colloidal solution. It occurs due to the scattering of light by large colloidal particles.

(i) Brownian movement refers to the zig-zag motion of colloidal particles. It occurs due to the
unbalanced bombardment of particles by molecules of the dispersion medium.

(iii) Physical adsorption decreases with an increase in temperature because kinetic energy of the
molecules increases with an increase in temperature and they overcome the force of attraction by the
adsorbent surface.
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Q. (@) Write the principle involved in the following :
16 (i) Zone refining of metals
(ii) Electrolytic refining
(b) Name the metal refined by each of the following processes :
(i) Mond Process
(ii) van Arkel Method

Solution:
(@) (i) Zone refining of metals is based on the principle that the impurities are more soluble in the
molten state than in solid state of the metal.

(i) Electrolytic refining is the refining of impure metals by using electricity where they are putin a
suitable electrolytic bath containing soluble salt of the same metal.

(b) (i) Nickel by Mond's Process.

(ii) Zirconium and Titanium by Von Arkel Method.

Q. A mixed oxide of iron and chromium is fused with sodium carbonate in free access of air to

16 form a yellow coloured compound (A). On acidification the compound (A) forms an orange
coloured compound (B), which is a strong oxidizing agent. Identify compound (A) and (B).
Write chemical reactions involved.

Solution:

-lFf*'C}“go_] T 8_.-\"(;2{_*(_}:! T T()g — S.NHQCPEO_] T ZFt‘ng;j T SCOg
(Yellow)

A = NyCrO,

E_NHQCPO_] T HgSO_] — j‘ft’:gCi’“gO‘; T J‘ft’:gSO_] T Hgo

{orange)

B = N-‘.—‘lg(‘-l'gOT
1Q6 (@) Give reasons for the following :

(i) Compounds of transition elements are generally coloured.
(i)  MnO is basic while Mn,0> is acidic.

(b) Calculate the magnetic moment of a divalent ion in aqueous medium if its atomic
number is 26.

Solution:
(@) (i) Compounds of transition metals are generally coloured due to the presence of unpaired d
electrons and d-d- transition, electrons get excited to higher energy d-orbitals which gives colour to
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compounds.

(i) MnO is basic but Mn,0> is acidic because MnO, oxidation state of Mn is +2 whereas, in Mn,0-,
Mn is in +7 oxidation state. Lower oxidation state oxides being ionic produce oxide ions which in turn
gives OH" ions, but higher oxides are covalent and it can accept electrons.

(b) Mn?* ion = [.:—1}*]153{![5 At. no = 26

Magnetic moment = /4(4 + 2) = v/24 = 4.89 BM

Q. For the complex ion [F'e(en )5 C'ly] “write the hybridization type and magnetic behaviour.
170 Draw one of the geometrical isomer of the complex ion which is optically active. [Atomic No.
: Fe = 26]
Solution:
[Ff"ll:f"}rjgfqg]_

Fe(26)=/1L|T (T [T]|7 |
Fe(+3)=|1L|T |1 |

3d 4s
Felen),Cly| = x | x X x | x X
FelemeCLI=ITT TR 6] 6] 32 L
Hybridization {;2,,-11)3
paramagnetic
cis isomer is optically active
¥ al’
en €
\—/ \
(_en
Q. (@) Account for the following :
17 (i) Electrophilic substitution reactions in haloarenes occur slowly.
(i) Haloalkanes, though polar, are insoluble in water.
(b) Arrange the following compounds in increasing order of reactivity towards Sn2
displacement :
2-Bromo-2-Methylbutane, 1-Bromopentane, 2-Bromopentane
Solution:
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(a) (i) Electrophilic substitution reaction in haloarenes occur slowly because halogen has a negative
inductive effect, it decreases the electron density on the benzene ring due to resonance.

(i) Haloalkanes, though polar, are insoluble in water since they can neither form nor break the
Hydrogen-bonds already existing in the water.

(b) 2-Bromo-2-Methylbutane < 2-Bromopentane < 1-Bromopentane

Q. (@) Why phenol is more acidic than ethanol?
17 (b) Write the mechanism of acid dehydration of ethanol to yield ether :

H_
2CH:C'H:- —('H:CH- '‘H-CH.
2CH;3C HgOH“gKC H;CH>OCH2CHs

Solution:
(@) Phenol is non-acidic than ethanol because

» In phenol, due to resonance oxygen atom of OH bond becomes electron deficient which makes the
release of H+ easier

» Stronger acid has a more stable conjugate base. Phenoxide ion is resonance stabilized but ethanoxide
ion is not.

(b) Mechanism of acid dehydration of ethanol to yield ether

H_
20H-CH- ——('H:CH- 'H-CH:
2CH3C HgOHHEKCH.;C H,OCH2CH;

Step | Protonation

CHsCHy —OH + H® — CH;CHo — O Hs

N

tep Il Nucleophilic sttack of alcohol on protonated alcohol

L —
— L —
e = ——
— T e==> T =

[Vl

tep lll Deprotonation

CHyCHy — O — CHyC Hy =255 CHyCHyOC HoC Hy,

I
H
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1Q7-3 Identify A, B and C in the following reactions :
(i)
K™ HaNi CH; COC] Base
CH3CH,Cl == A =5 B — » O
(i)
. += —~— HBF HNaN g /Cn Sn/HCL
CgHs N5 Cl Y A » B » C
- A
Solution:
0
KON -~ H,Ni oy CH3COCI/Base ]
CH3CH>Cl — CH3CH,CN =~ CH3CH2CHoNHo T, CH3;CH2CHs — NHC — C'Hj
(A) (B) ()
. +e —— HBFy x _ NaNOQg/C . . Sn/HCT .
CeHs N7 €17 25 CgHsN; BF; T} CeHsNOy 5% CgHs NHo
{A) - (B) ()
Q. (@) Why water soluble vitamins must be supplied regularly in the diet ? Give one example
17 of it.
(b) Differentiate between the following :
(i) Essential and non-essential amino acids.
(i) Fibrous and globular proteins.
Solution:

(@) Water soluble vitamin must be supplied regularly in diest because they are readily excreted in urine
and cannot be stored. Example: Vitamin C.

(b) (i) Essential amino acids are those which are not synthesized in our body and hence must be
supplied in our diet from outside. Example: Lysine.

Non-essential an=mino acids are those which can be made in our bodies and therefore we don't require
them in our diet. The human body can synthesize 10 out od 29 amino acids found in proteins. Example:
Glycine

(i) Eibrous Proteins - When the polypeptide chains run parallel and held together by H-bonds or
disulphide bonds, then fibre the structure is formed. These are insoluble in water. Example: myosin.

Globular Proteins consists of polypeptide chains coiled around each other to form molecules having a
nearly spherical shape. These are soluble in water. Example: Insulin.

Q. (i) Name a substance which can be used as an antiseptic as well as a disinfectant.
175 (i) Name an artificial sweetener whose use is limited to cold foods and drinks.
(iii) What are cationic detergents?
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Solution:
(i) Phenol can be used as an antiseptic as well as a disinfectant.

(i) Asparticis artificial sweater whose use is limited to cold food and soft drinks

(iii) cationic detergents are a type of detergents in which the active part of the molecule is a positive ion
(cation). Cationic detergents are usually quaternary ammonium salts and often also have bactericidal
properties

Q. Once there was a heavy downpour for about 3 hours in the early morning. Irfan and
17 his family were finding it difficult to carry out their daily morning chores as the
sewer water was flowing back into the toilets, the road in front of their house was
flooded with water and they could not move out. On this very serious problem, Irfan
called a meeting of all the residents. In the meeting, Irfan discussed the problem and
said that we are using too many polythene bags and other plastic items which we
throw here and there. All these moves into the drains and sewer lines which get
choked and do not allow the flow of water. As these are non-biodegradable, they remain
as such for a long time. So to overcome this problem, we should use bags made up of
cloth or jute which are biodegradable.
Answer the following questions :
(i) Name the polymer which is biodegradable. Write the structures of monomers and the
repeating unit.
(ii) Write two uses of this polymer.
(iii)  Write any two values shown by Irfan.

Solution:
(i) Nylon-2Nylon-6 is a polymer which is a biodegradable structure of monomers-

HoN — CHy; — COOHand HoN — (CHs )5 — COOH

Repeating unit-

O O

I I
—(NH — CH2—C — NH — (CHa2)5—C)n—

(i) Uses of this polymer-

*» |t can be used in ropes
» | can be used for making waterproof tents.

(iii) Values shown by Irfan are responsibility, sustainability towards environment and awareness.

Q. (@) Explain why on addition of 1 mol glucose to 1 litre water the boiling point of water

17 increases.
(b) Henry's law constant for CO, in wateris | 57 « 10° Pa at 298 K. Calculate the number
of moles of CO, in 500 ml of soda water when packed under 9 53 « 1) P atthesame
temperature.
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Solution:

(a)

On addition of 1 mol glucose to 1 litre water, the boiling point of water increases because the

Analysis of Your Test

addition of glucose decreases the vapour pressure of solution form, hence solution has to be heated to a

temperature greater than the boiling point of pure solvent so as to make its vapour pressure equal to

atmospheric pressure.

(b)

Qua

= 1.833458¢
Q. (@) Define the following terms :
17 (i) Ideal solution
(i) Osmotic pressure.
Molar mass of CaCl, =111 g mol™')
Solution:
(a)

Ky = 1.6710° Pa

Pcp, = 2.53 x 107 Pa

FPeg, = KgX

2.53 x 10° ;
X =222 15149 % 107 = 0.0015

1.67 x 108

MH20

500
1,0 :.1_8 = 27.78 mol
0.0015 = 02
2T.78

neo, = 0.04167
ntity of CO; in 500 ml soda water

0.04167 = 44

(b) Calculate the boiling point elevation for a solution prepared by adding 10 g CaCl, to 200
g of water, assuming that CaCl; is completely dissociated. (K, for water = 0.512 K kgmol™" ;

(i) Ideal Solution is a solution of two liquids if it obeys Raoult's law in solution i.e

Py =Pixi: Py =Poxa: Pr = P{y1 + Poya: AHpic = 0, no heat is evolved or absorbed during
the formation of solution.

AV, ix = 0, Volume remains unchanged on mixing.

(b)

(i) Osmotic Pressure is the extra pressure which has to be applied on the solution side so as to just
stop osmosis.

ﬂnTh ="? ﬂTh = iKbIll
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Ky, =05.12 K ke mol ™!
Molar mass of CaCl, =111 gmol’

i =3 (complete dissociation)

10 y 1000
111 200

= (0.450

m =
AT, =3 x0.512 x 0.450 = 0.6918K

Q. (@) When concentrated sulphuric acid was added to an unknown salt present in a test tube

17 a brown gas (A) was evolved. This gas intensified when copper turnings were added to this
test tube. On cooling the gas (A) changed into a colourless solid (B). Identify (A) and (B). Write
chemical reactions involved.

(b) Draw structure of XeOF,.

Solution:
(a)

salt + concHy SO, — AT

{brown )

cool
A —

colourless solid
Gas A intensifies on addition on Cu.
A = NO; — Nitrogen dioxide (Brown gas)
B = N;O,4 — (colourless solid)
NO; + HyS504 — HSO, + HNO;4
4HNO3 — NOg T +05 + 2H50
3Cu + 8HNO; — 3Cu(NOy)o + 2NO T +4H,0
NO, <% N,0,
(b)
XeOF,
O

F | E
B et

/.\F

Y
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Q. (a) Account for the following :
18 (i) Reducing character decreases from SO; to TeO5.
(i) HCIOs is a stronger acid than HCIO.
(iii) Xenon forms compound with fluorine and oxygen only.

(b) Complete the following equations :
(i) 4NaCl+ MnOsy + 4H550, —
(i) 6Xel'y +12H,0 —

Solution:
(@) (i) Reducing character decreases from SO; to TeO; since down the group with an increase in the

size of the central atom there is decrease electronegativity and metallic character increase.

(i) HClOs is a stringer acid than HCIO since strength decrease with a decrease in oxidation number
and the oxidation number of Cl in HCIO3 is +5 whereas in HCIO it is +1.

(iii) Xenon forms compound only with fluorine and oxygen because of high electronegativity,
fluorine and oxygen are strong oxidizing agents.

(b) (i) 4NaCl+ MnOsg + 4H550, — MnCly + 4NaHSO, + 2H50 + Cly
(ii)
GKL‘F,] =+ J.EH;O — 4Xe + 2;1‘0;; + 24HF + 303

Q. (@) Account for the following :
18 (i) Propanalis more reactive than propanone towards nucleophilic reagents.
(ii) Electrophilic substitution in benzoic acid takes place at the meta position.
(iii) Carboxylic acids do not give characteristic reactions of the carbonyl group.
(b) Give a simple chemical test to distinguish between the following pairs of compounds:
(i) Acetophenone and benzaldehyde.
(i) Benzoic acid and ethylbenzoate.

Solution:
(@) (i) Propanalis more reactive than propanone towards nucleophile reagents because of the electron

releasing effect of two alkyl groups in propanone, electrophilicity of carbonyl carbon decreases in
propanone. Moreover, steric hindrance is more in propanone making nucleophile attack difficult.

(ii) Electrophilic substitution in benzoic acid takes place at m-position because -R effect there is a
decrease in e” density at o- and p- positions which deactivates the ring and directs the incoming
electrophile to m-positon.

(iii) Carboxylic acid do not give the characteristic reaction of carbonyl group since in carboxylic acids
due to resonance the electrophilicity of carboxyl carbon decreases.

(b) (i) Acetophenone and Benzaldehyde
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Benzaldehyde reduces Tollens reagent but acetophenone being a ketone does not.

CsH; CHO + 2[Ag(NHy)2|" +30H™ — CzH;COO™ + 2Ag | +4NH; + H O

Benzaldehyde

(i) Benzoic acid and ethylbenzoate

Benzoic acid reacts with NaHCOs5 to give effervescence of CO, but ethylbenzoate does

not.
COONa
COOH
+ NaHCO3 —> + cool + Hy0
Benzoic acid
1Q8-2 (@) Write structures of A, B, C and D in the following reaction sequence :
dil. NaOH A
CH,coct-112/Pd-Bas0, » B— > C
\L CH,MgBr/H,0"
D
(b) Arrange the following compounds in the increasing order of their boiling points :
CH,CHO. CH;CH,OH. CH;OCH;. CH;COOH
Solution:
(@)

Ho/Pd - BaSOy4 dil NaOH

CH3 COCI >CH,;CHO —l
A
ol OH

|
CH3—CH— OH CH3MgBr \ CHs3 CH —CH2— CHO
|

(B)
CHs HgO+ A
(D) l
CH3CH =CH — CHO
(€)

(b) Increasing order of boiling point:-

CH;0CH; < CH;CHO < CH;CH,OH < CH;COOH

1Qé3 Write the dispersion medium and dispersed phase in milk.

Solution:
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Both dispersed phase and dispersion medium in milk are liquid.

1Q8-4 Write IUPAC name of the complex[C'o( N H3)4CT(NO,)|™ .

Solution:
[Co(NH3)4CI(NOy)]*

Tetraaminichloridonitro-N-cobalt(lll)

1Q8 What type of stoichiometric defect is shown by NaCl ?

Solution:
Stiochiometric defect shown by NaCl is Schottky Defect.

1Q8 What happens when phenol is heated with zinc dust ?

Solution:
Benzene is formed when phenol is reacted with Zinc dust.

1Q8 Explain the following observations :

(i) Silver atom has completely filled d-orbitals (4d'9) in its ground state, yet it is regarded as a
transition element.

(ii) E% value for M n** /M n** couple is much more positive than C'p?* /C'p?™

Solution:
EYvalue of Mn3t a.-’_"[fnz_ couple is much more positive than C‘r:"'_a.-’(*rg_since M 2t is more stable

than ) /;,%+ because )f;;,2+ has the configuration 3d° which is extra stable half filled configuration.

Q. For the complex ion [Cfnf*fg ff"”jlg]_ write hybridization type and spin behaviour. Draw one
188 of the geometrical isomer of the complex ion which is optically active. [Atomic number : Co =
271
Solution:

[C(JCRE I:f"}rjlg]_

Atomic number = Co = 27
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3d 4s

LA 1T A
cor[LT 1]

[C(JCRQ(F”:"Q]_
(ENANEERES Bl EiRAn

Hybridization = 2 ,,-1”3

low spin complex

Cis isomer of[Cr:Cfg (en)o]™ is optically active.

""‘w(-_ox' cik 7

1Q8-9 Which ionic compound shows both Frenkel and Schottky defects ?

Solution:
AgBr shows both Schottky as well as Frenkel defect.

1Q9-0 Write the dispersed phase and dispersion medium in butter.

Solution:
Dispersed phse in butter is liquid and dispersion medium is soild.

Q. Following reactions may occur at cathode during the electrolysis of aqueous C'u('l5
191 solution using Pt electrodes :
Cu”t (ag) + 2 — Culs): B° = +0.34V
L7 — J' i N -
H (ag) + e — ;Hglhqu: E" =0.00V
On the basis of their standard electrode potential values, which reaction is feasible at
cathode and why ?
Solution:
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Cu* (ag) + 2~ — Cu(s): E° = +0.34V
4 7 — J‘ i 0 r
H7{ag) +e — ;Hgltgjl EY =0.00V
| reaction is more feasible at cathode because higher F“value, more is the capacity to get reduced.

1Q9-2 (i) What is the order of the reaction whose rate constant has same units as the rate of
reaction ?

(i) For a reaction A + Hs() — B:Rate n[_.'-l]. What is the order of this reaction ?

Solution:
(i) Zero order reaction has same unit of rate constant as rate of reaction.

(A + H,0O = B
Rate cv[A]

Order = 15t order since rate is proportional to concentration of one reactant.

1Q9 Explain the following phenomenon giving reasons :
(i) Chemical adsorption increases with increase in temperature.

(ii) Alum is applied on a cut to stop bleeding.

(i) Sky appears blue in colour.

Solution:
(i) chemical adsorption increases with increase in temperature since it is a chemical reaction, therefore
temprature supplies activation energy to the reactants.

(ii) Alum is applied on a cut to stop bleeding because of styptic action of alum and ferric chloride solution
coagulates the blood forming a clot which stops further bleeding.

(iii) Sky appears blue in colour because of dust particles along with water suspended in air scatter blue
light which reaches our eyes.

Q. When a coordination compound C'r('l3.6 Ho(D is mixed with .Ag /N (J3 solution, 3 moles of
19 AgCl are precipitated per mole of the compound. Write :

(i) Structural formula of the complex
(ii) IUPAC name of the complex

(iii) Magnetic and spin behaviour of the complex
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Solution:
CrCly.6H:0 + AgNOy — 3_43:;(?? 1

(i) Structural formula =[C'r( H20 )g| C'l3
(ii) IUPAC name
Hexaaquachromium(lll) chloride

(iii) Paramagnetic, low spin complex

Q. Half-life for a first order reaction is 693 s. Calculate the time required for 90% completion of
195 this reaction.
Solution:

15t order reaction

; 0.603
1 =

z K
t1 = 693s

t1 693 1000
tony =7
2.303 [R]
k= log =—=
¢ R
; 2.303 1 [I?]{-,
o = og :
! E 2 TR], — 0.90 ],
2.303
ton = log 10
® = 0001
2303
top = - % 1
0.001
toy = 2303s
Q. Write the formula of the compound of phosphorus which is obtained when conc.HNO3
19 oxidises Pg.
Solution:

H3PO, is formed when conc.HNO3 oxidies P4
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Q. Write the IUPAC name of the following compound :
19 CH3—(iT=(|3—CH20H
CH3Br
Solution:
CH;— (|3 = (|3 — CH,OH
CH3Br

2— Bromo — 3 — methylbut - 2 en - | -ol

Q. What is the effect of adding a catalyst on
19 (a) Activation energy (E,), and
(b) Gibbs energy (/\(7) of a reaction ?

Solution:
(i) Addition of calalyst lowers the activation energy (E,).

(i) Gibbs energy A (7 of a reaction remains unchanged one addition of catalyst.

Q. ¥
199 Out of 5 wua (™, which is an example of allylic halide ?

Solution:
X

is an example of allylic halide.

gdo What type of colloid is formed when a liquid is dispersed in a solid ? Give an example.

Solution:
Type of colloid formed when liquid is dispersed in solid is Gel. Example- butter

Q. (a) Arrange the following compounds in the increasing order of their
20 acid strength :
p-cresol, p-nitrophenol, phenol
(b) Write the mechanism (using curved arrow notation) of the
following reaction :

H:;CH' 4
CHy=CHy — CH3;— CHy + H20

Solution:
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(a) increasing order of acidic strength =
p-cresol < phenol < p- nitrophenol
(b) Mechanism of
H3O +
CHy= CHy —3=5 CH; — CHa+ Hy0
. + +
H2oQ + H—— H30

+ +
HoC = CHp+ H— 0 —H ———— CH3— CHy+ H;0
N
H
Q. Write the structures of the products when Butan-2-ol reacts with the following :
20 (a) CrO5
(b) SOCl,
Solution:
(a)

CH 3CH2(]3H — CH3+ CrO3 —> CH3CHx— ﬁ —CHs

OH O
Butan — 2 — one

(b)
CH:;CHz(‘:H — CH3+ SOCly—> CH3CHy— (|3H 2EH3

OH Cl
Q. Calculate the number of unit cells in 81 g of aluminium if it crystallizes in a face-centred
203 cubic (f.c.c.) structure. (Atomic mass of Al = 27 g mol")
Solution:

Mass of Aluminium =8.1g
Atomic mass = 27 g mol’!
8.1
27

Number of atoms —

In fcc,z=4

]
—
o
]
]
-
—
e

Number of unit cells — = %

Q. Draw the structures of the following :
208 (a) HySO4
(b) HC' IOy
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Solution:

(8) HySO4
foo\
_s
HO /™
OH

(b) HC' IOy
—-H

O
|
//,/CI
o
O
Q. Write the name of the cell which is generally used in hearing aids. Write the reactions taking
20 place at the anode and the cathode of this cell.
Solution:
Mercury cell is used in hearing aids Reactions occuring at
Anode:
Zn(Hg) +20H™ — ZnO(s) + HyO + 2e~
Cathode:

HgO + HyO + 2= — Hg(s) +20H~

Q. Using IUPAC norms write the formulae for the following :
20 (a) Sodium dicyanidoaurate(l)
(b) Tetraamminechloridonitrito-N-platinum(IV) sulphate

Solution:
(a) Sodium dicyanidoaurate(l)
Na [Au(CN),]
(b) Tetraamminechloridonitrito-N-platinum(IV) sulphate

(PtCI(NO,) (NHj),) SO,

Q. (a) Based on the nature of intermolecular forces, classify the following solids :
20 . .
Silicon carbide, Argon
(b) ZnO turns yellow on heating. Why ?
(c) What is meant by groups 12-16 compounds ? Give an example.
Solution:

(a) Silicon carbide - Covalent Solid
Argon- Non-polar molecular solids
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(b) In ZnO, Zn2+ ions occupy the interstitial sites and electrons are trapped in the interstitial sites for the
neutralization. Crystals that shows such type of defects are generally colored. Zinc oxide is white in color
but on heating it turns into yellow because on heating it loses oxygen reversibly at high temperature.

(c) Group 12-16 compounds means

compounds formed when elements of group 12 and 16 combine together.

Example = ZnS, CdS. In these compound, bond are not perfectlly covalent and the ionic character depens
on the electronegativities of two elements.

Q. (@) The cell in which the following reaction occurs :
208 9P (aq) + 21 (ag) — 2FeX* + I (s)has EX,, = 0- 236V at 298 K.
Calculate the standard Gibbs energy of the cell reaction.(Given : 1 F = 96,500 C mol")
(b) How many electrons flow through a metallic wire if a current of 0-5 A is passed for 2
hours ? (Given : 1 F=96,500 C mol™")
Solution

(a) '-"Ff (aq) + 21" (ag) — 2Fe? + I (s)
0, =0:-236V.T =298 K, I[F = 96500 C'mol
A GV =7 n=2
AG"= —nFE",
= —2 % 96500 x 0 - 236
= —45548 J mol ™!

(b)I =0-5A
t = 2hours = 7200 s
Q)= Ia‘
2 =0-5x7200
= JEJEIIEJ
Number of .~ _ 0023 x 10% x 3600
96500
= 022469 x 10%
=225 x 10%
(220 (a) What type of isomerism is shown by the complex [C'o [_ﬂ-‘Haja ( 5'(_‘,*_-‘\,-‘)]2— ?

(b) Why is [_ﬂ’;ZCI4]2_paramagnetic while. [_“.,-'Jﬁ [C*_“.,-'_‘J_l]z_is diamagnetic ?
(Atomic number of Ni = 28)

(c) Why are low spin tetrahedral complexes rarely observed ?

Solution:

@[Co (NHz) ( B'C*_“»-'j]z_ show linkage isomerism
(b) [_"‘»"fﬁC*h]E_ is paramagnetic but[Ni (C' V) ]
which cause pairing of electrons whereas Cl is a weak ligand which cannot calls pairing

=" is diamagnetic because '\ " is a strong ligand
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(c) In tetranedral , the d-element splitting is inverted and is smaller as compared to the octahedral field

splitting. The orbital splitting energies are not sufficiently large for forcing pairing therefore, low spin
configuration are rarely observed.

Q. Write one difference in each of the following :
21 (a) Multimolecular colloid and Associated colloid
(b) Coagulation and Peptization
(c) Homogeneous catalysis and Heterogeneous catalysis
Solution:

(i) Multimolecular colloids an those in which large number of small atoms/molecules aggregate together
to form colloidal particles. whereas in associated colloids . sustances which act as electrocytes at low
concentration but at high concentration associate with each other to form particles having size in
colloidal range.

(ii)Coagulation is the process of setting of colloidal particles whereas peptization is the process of
converting a freshly prepared precipitate into colloidal form by addition of a small amount of electrocyte.
(i) Homogeneous catalysis is said to occur when reactants and catalyst are in the same phase whereas
in hetrogeneous catalysis, reactants and catalysts are in different phases.

Q. (a) Write the dispersed phase and dispersion medium of milk.

21 (b) Write one similarity between physisorption and chemisorption.
(c) Write the chemical method by which Fe(OH)s sol is prepared from
FeCI3.

Solution:
(a) Both dispersed phase and dispression medium in milk are liquid.

(b) Both physcosorption and chemisorption are adsorption types which is the phenomenon of attracting
and retaining the molecules of a substance on the surface of another
(c) Electrophoesis is the chemical method by which Fe(OH)s sel is prepared from FeCls.

Q. A first order reaction takes 20 minutes for 25% decomposition. Calculate the time when 75%
21 of the reaction will be completed. (Given : log 2 = 0-3010, log 3 =0:4771, log 4 = 0:6021)

Solution:
Order =1
2303
k= log ¢
t t— &
25% decomposition , &z = U - 25a,t = 20 nmn
2303 a
k= 50 log 0o
9 Xa ( 2Ha
k= 50 log T
2303 (1~ log)
= ogd —lo
on BT T8
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o =0-01439 min~
75 % decomposmon t=?, 2 =0 Tha
2-303 f1
— ) .
J.J[_lf._l i — ( - Tha
J ' —
jJt4&4 - 25
) .
3%434
6021
IIII [1144
=96 - 3min
Q. The following compounds are given to you :
213 2-Bromopentane, 2-Bromo-2-methylbutane, 1-Bromopentane
(a) Write the compound which is most reactive towards Sy2 reaction.
(b) Write the compound which is optically active.
(c) Write the compound which is most reactive towards (3-elimination
reaction.
Solution:

(i) 1-Bromopentane
(i) 2-Bromopentane
(iii) 2-Bromo-2-methylbutane

Q. Write the principle of the following :
214 _

(a) Zone refining

(b) Froth floatation process

(c) Chromatography

Solution:
(a) Zone refining is based on the principle that the impurities on more soluble in molten state than in
solid state of metal.

(b) Eroth floatation process is based on the principle that the metallic sulphide particles of ore are
preferentially wetted by oil and the gangue particles by water. Collectors attach themselves by polar
groups to grains of minerals which then become water repellent and thus, pass on into the froth.

(c) Chromatography is based on the principle where molecules in mixture applied onto the surface or
into the solid, and fluid stationary phase (stable phase) is separating from each other while moving with
the aid of a mobile phase
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%5 Write the structures of compounds A, B and C in the following reactions :
NHy/A o Bry/KOH(ag) , CHCIs+ale- KOH
@ CHy — COOH "7 A 7T g tHEBIge R o
ra _ NaNOq/Cu Fe/HCOT CH OO T fpyradine
(0) CoHsNy BFy ——— A" "5 B SR o
Solution:
0 Br, /ag KOH
NH3/A ro/a
CH3COOH ——2—> CH3CO NHp —2-—1
(A)
CH3NC CHCls+ alc. KOH CH3NH;
(C) (B)
(i)
+ — NaNO3/Cu
CgHsN, BFy > CgHs— NOy —
(A) Fe/HCI
CoHsNHCOCH; (CH3COCI/Pyrldlne CeHs— NH.
C (B)
Q. Write the structures of the monomers used for getting the following
21 polymers :
(@) Nylon-6,6
(b) Melamine-formaldehyde polymer
(c) Buna-S
Solution:
Structures of monomers of
(a) o
Nylon - 6,6 (”3 |

HaN «CHzj- NH;  And  HO - C +CHy);-C — OH

(b) Melamine formaldehyde
N
HoN NH — CH, OH
2 \||/ \ﬁ/ 2
N, . N

NH»
(c) Buna -S
CHy=CH—-CH=CHy and CyHs — CH = (CH,
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Q. Define the following :

21 (a) Anionic detergents
(b) Limited spectrum antibiotics
(c) Antiseptics

Solution:
(a) Anionic detergents an sodium salts of sulphonated long chain alcohols or hydrocarbons. Alkyl

hydrogensulphates formed by treating long chain alcohols with concentratred with alkali to fprm these.
(b) limited spectrum antibiotics are those antibiotics which are effective against a single organism or
disease.

(c) Antisephtics are chemical substances which prevent the growth of microorganisms and may even Kkill
them, They are safe to be applied on living tissues.

Q. Give reasons for the following :

21 (a) Red phosphorus is less reactive than white phosphorus.
(b) Electron gain enthalpies of halogens are largely negative.
() N,Og is more acidic than N,Os.

Solution:
(a) Red phosphorus is less reactive than white phosphorus because White phosphorus is made up of

discrete P4 tetrahedra which are subjected to very high angular strain as the angles is 60 degrees. Red
phosphorus is a polymer of P4 tetrahedra, which has much less angular strain. This high angular strain
makes white phosphorus unstable and highly reactive

(b) Electron gain ethalpies of halogens an largely negative because of their small size in their respective
period, they have high effective nuclear charge, .". They readily accept one electron to acquire noble gas
configuration

(c) N,Os is more acidic than N,Oz as N in N,Og is in +5 oxidation and N in N,Os is in +3 oxidation
number, more is the acidity.

Q. Give reasons for the following :

21 (a) Acetylation of aniline reduces its activation effect.
(b) CH3NH, is more basic than CgHgNH-.
(c) Although -NH, is o/p directing group, yet aniline on nitration
gives a significant amount of m-nitroaniline.

Solution:
(a) Acetylation of aniline reduces its activation effect as the acelamido group formed is less activating

than amino group since resonance decreses electron density on nitrogen.

(b) CH3NH, is more basic due to reasonance electron density on nitrogen decreases and the anilinium ion
formed is lets reasonance stabilished than CgHsNH-.

(c) NH, group is o/p directing get aniline on nitration gives m-nitrioniline due acidic medium, the resulting
NHs+ group being deactivating directs elecrophille to m-position
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Q.

> a) Account for the following :

(
(i) Transition metals show variable oxidation states.
(ii) Zn, Cd and Hg are soft metals.

(iii) EQ value for the Mn3*/Mn2* couple is highly

positive (+ 1:57 V) as compared to Cr3*/Cr?*

(b) Write one similarity and one difference between the chemistry of lanthanoid and actinoid
elements.

Solution:
(a) (i) Transiction metals show variable oxidation state due to presence of valence electrons in two

different sets of orbitals ie outer ns and (n-1)d. Both of them can get involved in bond formation due to
small difference of energy between them.

(ii) Zn, Cd, Hg are soft metals as they have break metalic bonds in their lattices due to absence of
unpaired d electrons.

(iii) E9(Mn3*/Mn?*) is highly positive as compared to Cr3*/Cr?*, it shows that Mn?* has the 3d°
configuration which is extra stable half filled configuration

(b) Similarity - Both lanthanoids and actinoids form coloured ions due to presence of unpaired f electrons
and f-f transition

Difference - lonisation enthalpy of lanthanoids are grater than those of actinoids because 4f orbitals are
more penetrating than 5f.

Q. (a) Following are the transition metal ions of 3d series :
22 Ti4*, V2* Mn3*, Cr3*
(Automic numbers :Ti=22,V=23,Mn =25,Cr=24)
Answer the following :
i) Which ion is most stable in an aqueous solution and why ?
if) Which ion is a strong oxidising agent and why ?
iii) Which ion is colourless and why ?
b) Complete the following equations :
)2MnO; + 16H" +55% —

heat

i) K MOy, —

A~ A~ A~ A~~~

Solution:
(a) (i) Cr3* is most stable in ageous solution. according to crystal field Theory it has t2g> and is extremely
stable
(i) Mn3* is a strong oxidising because it can easily be converted to Mn2* having ds configuration which is
extra stable
(iii) Ti** is colourless because it has 3d° configuration and therefore no unpair electrons.
) (2MnO] + 16H™ + 555 — 2Mn** + 55 + SHy0
(i) 2 K MnOy E} FoMnOy+ MnOg + (9
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Q. (@) A 10% solution (by mass) of sucrose in water has a freezing point of 269-15 K. Calculate
the freezing point of 10% glucose in water if the freezing point of pure water is 273-15 K.

22

Given:

(Molar mass of sucrose =342 g mol1)
(Molar mass of glucose = 180 g mol1)
(b) Define the following terms :

(i) Molality (m)

(i) Abnormal molar mass

Solution:
(a) Molor mass of sucrose = 342g mol

Molar mass of glucose = 180 g mol!

Te =7
ATy = Kym
&Tf = TJ,-H — Tf
TJ.-H — TJI' = I‘LFJI"HI
) 10 1000
2?3-1-’3—269-1521&; o E 4 m
oo Ax342 )
"~ 10 x 10
13- 68K mol-!
= 13- 68K mol 10 1000

x
150 100

273-15 - T; = 13- 68 x
27315 -7-6 =1
Ty =273-15—-7-6=265-55K

(b) (i) Molality (m)_ 55 the number of moles of solute present per kg of solvent unit of m is mol kg™' or molal

(i) Abnormal molar mass - If the molar mass of the solute calculated by using the colligative properly is
formed to be different than its normal molar mass than the solute is said to exhibit/possess abnormal

molar mass.

Q. (a) 30 g of urea (M = 60 g mol™") is dissolved in 846 g of water. Calculate the vapour pressure
of water for this solution if vapour pressure of pure water at 298 K is 23-8 mm Hg.
(b) Write two differences between ideal solutions and non-ideal solutions.

223

Solution:
(a) Wuyrea =30 g (Wg) B = urea

Murae = 60 g/mol
Nurea:lzﬂzﬂ-?j
J 50

Wwater = 846 g (WA) A = Water
Mwater =18 g/m0|

Nwater = 47
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Ph—ps _ np
p{i nA+ng
238 — ps  0-5
23-8  4T+0-5

ps =23.55 mm hg

(b)

Ideal solution Non-ldeal solution

(1) Each component
of a ideal solution component of non-ideal solution

obey Raoult's dose not obey Rabcilt's law.
law in solution
QAH,,;. =0.ie
no heat is evolved or AH,,;. 7 0,i.e heatis either
absorbed evolved or absorbed during the
during formation of formation of solution
solution
Q. (a) Write the product(s) in the following reactions :
224 .
(i)
0
07 + HCN — ?
(i)
COONa v,
O/ + NaOH <50 2
(i)

. (o) DIBAL-H |
CHy,—CH=CH—-CN ———7
(B H20

(b) Give simple chemical tests to distinguish between the following

pairs of compounds :
(i) Butanal and Butan-2-one
(ii) Benzoic acid and Phenol

Solution:

(a)

O'// + HCN —— O<
(i)
COONa
©/ + NaOH %©+Na2003

(i) CHsC'H = CHCN % CHy = CHCHO
iy H a0
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(b) (i) Butanal and Butan-2-one
Butan-2-one on heating with NaOH and I, gives yellow precipitate of iodoform but Butanal does not gives
this test
CHyCOCHs + NaOH + I2 A, CHI3 + CH3CH:COONa
yellow
(ii) Benzoic acid and phenol

Benzoic acid gives effervesence of co, on reaction with NaHCO3 but phenol doesnot gives this test.
COOH COONa

+ NaHCO3 —»@ +CO2T+ H,0

Q. (a) Write the reactions involved in the following :
225 (i) Etard reaction
(i) Stephen reduction
(b) How will you convert the following in not more than two steps :
(i) Benzoic acid to Benzaldehyde
(ii) Acetophenone to Benzoic acid
(iii) Ethanoic acid to 2-Hydroxyethanoic acid
Solution:
(a) (i) Etard reaction

_ 0 CrCl,0H

CHs CH
™ 0O CrCl,0H
CrO,Cly

CHO | 0T

Benzaldehyde

(ii)Stephen reduction

SnClp+ HCl
CH - C=N + 2 [H] =225 CH3CH = NH

H,0/H*
CH3CHO

(b) (i) Benzoic acid to Benzaldehyde
COOH COCI

_SOClp | F’d/BaSO4

(ii) Acetophenone to Benzoic acid
COCHs COO Na' COOH

I,/ NaOH
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(iii) Ethanoic acid to 2-Hydroxyethanoic acid

Red P/ Cl,
CH3COOH ——————=5 CH,— COOH

|
cl aq KOH

HO - CH,— COOH
2 — Hydroxyethanoic acid

Q. Write the IUPAC name of the following compound :

22
: ,CH = CH — CH,— OH

3-Phenyl prop -2-en-1-ol

Solution:

: ,CH = CH — CHy— OH

3-Phenyl prop -2-en-1-ol

Q. Write the formula of the compound of sulphur which is obtained when conc. H V()
22 oxidises S.
Solution:

H3 S0, is formed when conc. H N ()3 reacts with Sg.

Q.

X
228 Out of @ and O/X which is an example of vinylic halide ?

Solution:
X
@/ vinillic halide.
(222-9 Using IUPAC norms write the formulae for the following :

(a) Tris(ethane-1,2-diamine)chromium(lll) chloride

(b) Potassium tetrahydroxozincate(ll)
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Solution:
(i) Tris (ethane-1,2-diamine) chromium (I [}chloride

[Cr(NHaCHyCHyN Ho)z| Cly
(ii) Potassium tetrahydroxyzincate (I [}.

Ky [Zn(OH)4)

23 Draw the structures of the following :
(@) H3520)5
(b) C'lFy
Solution:
(i)
H25505
0 0]

| |

S S
o// o G \\
o)
OH

OH
(il
ClF,

Q. Write the name of the cell which is generally used in inverters. Write the reactions taking
23 place at the anode and the cathode of this cell.

Solution:
Lead storage battery which is a secondary cell is used in inverters. Reactions at -

Anode -

Pb(s) + SO% (aq) — PbSO,4(s) + 2¢~
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Cathode-

PbOs(s) + .5'()_%_ (ag) +4H™ + 2~

1
PbSO,(s) + 2H,0(C1)

33 (a) Write the principle of vapour phase refining.
(b) Write the role of dilute NaCN in the extraction of silver.

(c) What is the role of collectors in the froth floatation process ? Give an example of a
collector.

Solution:
(a) Principle of vapour phase refining is that metal form a volatile compound with a suitable reagent

which is easily dicomposable.
(b) Dilute N a() H helps to selectively dissolve the silver orc without dissolvo=ing the impuirities.
(c) In froth floatation process, collectors enhance non-wettability or mineral particles.

Example- Fatty acids.

Q. Define the following :
23

(a) Anionic detergents

(b) Narrow spectrum antibiotics

(c) Antacids

Solution:
(a) Anionic detergents are sodium salts of sulphonaud long chain alcohols or hydrocarbons.Alkyl

hydrogensulphates formed by treating long chain alcohols with conc. H2.5()4 are neutralised with alkali
to form these.

(b) Narrow spectrum antibiotics are those which are specific for certain dieseases. Example - Penicillium
G

(c) Antacids are substances which remove the excess acid and raise the pf{ to appropriate lever in
stomach.

Example - M g(OH )5
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(223 Write the structures of the monomers used for getting the following polymers :
(a) Polyvinyl chloride (PVC)

(b) Melamine-formaldehyde polymer

(c) Buna-N

Solution:
(1) Polyvinyl chloride (PV ') - CHy = CH — €l

(vinyl chloride)

(2) Melamine formaldehyde polymers -

HN N NH — CH,OH
3
I
N\yN
NH,
(3) Buna -N-

CHy=CH-—-CH=CHyandCHy =CH—- CN

‘223 (a) Based on the nature of intermolecular forces, classify the following solids : Benzene,
Silver

(b) AgC'l shows Frenkel defect while ('] does not. Give reason.

(c) What type of semiconductor is formed when (7¢ is doped with 4] ?

Solution:
(a) Benzene - Molecular solid

silver - metallic solid

(b) AgC'l shows Frenkel defect whereas Wa ('] does not because Ag™ is smaller in size than 5+ and
hence has large difference in the size of ions (i.e, between Ag™ and ¢7j—1.)

(c) # — type semiconductor is formed when (e is doped with A].
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Q. After watching a programme on TV about the presence of carcinogens (cancer causing

23 agents) Potassium bromate and Potassium iodate in bread and other bakery products,
Rupali a Class Xll student decided to make others aware about the adverse effects of these
carcinogens in foods. She consulted the school principal and requested him to instruct the
canteen contractor to stop selling sandwiches, pizzas, burgers and other bakery products to
the students. The principal took an immediate action and instructed the canteen contractor
to replace the bakery products with some protein and vitamin rich food like fruits, salads,
sprouts, etc. The decision was welcomed by the parents and the students.

After reading the above passage, answer the following questions :

(@) What are the values (at least two) displayed by Rupali ?

(b) Which polysaccharide component of carbohydrates is commonly present in bread ?
(c) Write the two types of secondary structures of proteins.

(d) Give two examples of water soluble vitamins.

Solution:
(a) Values displayed by Rupali are awareness, intelligent and a good observer.

(b) Starch is present in bread.
(C) v — helir structure and 3 — pfrm‘.r{f shut structure are secondary structures of proteins.

(d) Nater soluble vitamins-

»  Vitamin C
»  Vitamin B group

Q.
23 HCL,
Out of ©/ CHCL and @f CH,CH,Cl which is an example of a benzylic halide ?
Solution:
CH.CI
is an example of benzylic halide.

Q. Write the formula of the compound of iodine which is obtained when conc. H [V (J; oxidises

23 L
Solution:

HIO3is obtained when conc. H V()5 oxidises iodine.
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Q. What type of colloid is formed when a gas is dispersed in a liquid ? Give an example.

23

Solution:

Foam is the type colloid when gas is dispersed in liquid medium.

Example- froth

Q. Write the IUPAC name of the following compound :

240
L
CH, - O - C - CH,

I
CH,

Solution:

Cw
CH—O—C—CHs4

I
CH,

2-Methoxy-2-methylpropane

24 Draw the structures of the following :
(@) XeFj
(b) BrFy
Solution:

(i)

XeF; F\\iil//F
>

(i)

https://learn2.entrance360.com/testprep/answer-key/?user_test_id=664561
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BrFs F m F

/Br\
; | :
F
Q. Write the name of the cell which is generally used in transistors. Write the reactions taking
24 place at the anode and the cathode of this cell.
Solution:

Dry cell also known as Leclanch cell, which is a primary battery is used in transistor.
Reactions at -

Anode :-

Zn(s) — Zn®t + 2

Cathode :-

MnOy + NH{ + ¢ — MnO(H) + NHs

24 Using IUPAC norms write the formulae for the following :
(a) Potassium trioxalatoaluminate(lll)

(b) Dichloridobis(ethane-1,2-diamine)cobalt(lll)

Solution:
(a) Potassium trioxalato aluminate (lll)

.zr'LF;g [--”I:CE();J;]
(b) Diechloridobis (ethane-1,2-diamine) cobalt (IIl)

[CoCly (N HyC'HyC Hy N Hy) o)
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Q. (a) Based on the nature of intermolecular forces, classify the following solids :
24 .
Sodium sulphate, Hydrogen

(b) What happens when ('d("'l5 is doped with AgC'l ?

(c) Why do ferrimagnetic substances show better magnetism than antiferromagnetic
substances ?

Solution:
(a) Sodium sulphate - lonic solid

Hydrogen - Non polar molecular solid.

(b) When (C'd ('l id doped with AgC'l, impurity defect is created, there are cationic vacancies produced
as one ion takes the place of other and other site remains vacant.

(c) Ferromagnetic substances show better magnetism than anti-ferromagnetic substances because in
anti-ferromagnetism, their domains are oppositely oriented and cancel out each iothers magnetic
moment whereas in ferromagnetic all domains are oriented in the direction of magnetic field.

(224 (a) Write the principle of electrolytic refining.

(b) Why does copper obtained in the extraction from copper pyrites have a blistered
appearance ?

(c) What is the role of depressants in the froth floatation process ?

Solution:
(a) Electrolytic refining is the process of refining impure metals by using elevtricity where they are putin a
suitable electrolytic bath containing soluble salt of same metal.

(b) Copper obtained in extraction from copper pyride have a blistered appearance due to evolution of
S0,

(c) Depressants are used to prevent one type of sulphide are particles from forming are froth with air
bubbles.

Example - Na(C' N
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Q. Define the following :
24
(a) Cationic detergents

(b) Broad spectrum antibiotics

(c) Tranquilizers

Solution:
(a) Vationic detergents are quationary ammonium salts containing are or more long chain alkyl groups.

(b) Broad spectrum Antibiotics are these which inhibit or kill wide range of microorganisms.
Example - Chloramphonied

(c) Tranquilizers are chemical substances used to cure mental diseases and reduce anxiety or cuping pills.

24 Write the structures of the monomers used for getting the following polymers :
(a) Teflon
(b) Melamine-formaldehyde polymer

(c) Neoprene

Solution:

(M Teflon - C'Fy = C'Fy

(2) Melamine formaldehyde polymer

HoN N\ NH — CH,OH
I
N\%N

NH»

(3) Neoprene -

CH,= (I: —CH=CH,

Cl
Q. For the reaction A —: B, the rate of reaction becomes three times when the concentration of
248 Alis increased by nine times. What is the order of reaction?
Solution:
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A—=DB
Ratex [A|" = R = k[A]"
3R — J(9A)"

n =

b2 | —

Half order

24 Why is adsorption always exothermic ?

Solution:

Adsorption is always endothermic because it results in restricting the freedom of gas molecules.

. AS = negative for a process to be spontaneous A7 = AH — T.AS. Therefore, in order to be
spontaneous for adsorption /% ff must be negative

‘235-0 Write the coordination isomer of [Cu(INHj ) 4] [PtCly].

Solution:
Coordination isomer of [Cu(NHjy ) 4] [PtCly|is [CuCly|[Pt(INH; ) 4].

Q. An aromatic organic compound ‘A’ with molecular formula (CgHg O gives positive DNP and
25 iodoform tests. It neither reduces Tollens’ reagent nor does it decolorize bromine water.
Write the structure of ‘A’.
Solution:

A = CgHzO = aromatic organic compound positive DNP—+ contains carbonyl group.

0
Positive lodoform and negative Tollens shows it is not -CHO but Il
Hy — O —
0]
[
C — CH;
-y
25-2 Predict the major product formed when sodium ethoxide reacts with tert. Butyl chloride.
Solution:
CHs

will be the major product formed.

|
CH;— O =CH>
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Q. Why a mixture of Carbon disulphide and acetone shows positive deviation from Raoult's law
25 ? What type of azeotrope is formed by this mixture ?

Solution:
A mixture of carbon disulphate and acetone shows positive derivations from Raoult's Law because
attractions between CS, and acetone are weaker than the attractions in the pure state.

Minimum boiling azeotropes is formed by this mixture.

35 Which one of the following compounds is more reactive towards S N 2 reaction and why?
C'H3;CH(CC HyCHyor CHyC HyC'HyCl
Solution:

C'H;C' HyC'H5C'l will be more reactive towards SN, because of the less static hindrance attack of
nucleophile will easier.

Q. A current of 1.50 A was passed through an electrolytic cell containing AgNO5 solution with
25 inert electrodes. The weight of the silver deposited was 1.50 g. How long did the current
flow? (Molar mass of Ag =108 g mol", 1F = 96500 C mol " ).
Solution:

[ = 1.50A t ="

For 108 g of Ag IF = 96500C

_ 196500
lg = ——
LO8
196500 = 1.5
1.hg = — = 1340.278C"
108
Q = It
(. 1340.278
b @ 130278 ooq siss
I 1.5
Q. The conductivity of a 0.01 M solution of acetic acid at 298 Kis | 55 w« 10 *Sem L
25 Calculate molar conductivity (/,;, ) of the solution.
Solution:
Mm =7
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K =1.65 % 10718 /em

C =0.01M
K % 1000
M — T
165 x 107 x 1000
- 1% 102
= 1.65 x 10

= 16.50 Ymol tem?

25 Draw the structures of the following :
(iy XeFy
(i) BrFs
Solution:
(i) XeFs
F
o)
oy
Ex
)
F
iy Brk;
F_(**) F
N /
p Br
- ~
.If' | _[1-'
F
Q. Identify the following :
258 (i) Transition metal of 3d series that exhibits the maximum number of oxidation states.
(ii) An alloy consisting of approximately 95% lanthanoid metal used to produce bullet,
shell and lighter flint.
Solution:

(i) Manganese Atomic No. = 25
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(i) Misch Metal

Q. Write the product(s) formed when

25 (i) 2-Bromopropane undergoes dehydrohalogenation reaction.
(ii) Chlorobenzene undergoes nitration reaction.
(iii) Methylbromide is treated with KCN.

Solution:

(i)
C'HyC'H = CHy Propene

(i)

Gl Cl
@ and @,NOE
NO,

(iii)
C'Hy(C'N  Methylcyanide
Q. Calculate the freezing point of an aqueous solution containing 10.5 g of Magnesium bromide
260 . . . I~ . .
in 200 g of water, assuming complete dissociation of Magnesium bromide.

(Molar mass of Magnesium bromide = 184 g mol ~', K¢ for water = 1.86 K kg mol ).

Solution:

Ty =2

MgBry — Mg*™ +2Br~
P =23

ATy =i x Ky xm

3 % 1.86 = 10.5 x 1000
184 x 200

Ty =173.15 - 1.59

https://learn2.entrance360.com/testprep/answer-key/?user_test_id=664561 124/473



1/19/2021 Analysis of Your Test

= 27156 K
26 (i) Complete the following reaction and suggest a suitable mechanism for the reaction :
H HIK
CH;CH,OH —=%,
(i)  Why ortho-Nitrophenol is steam volatile while para-Nitrophenol is less volatile ?
Solution:
(i)

HY 3K
CH;CHyOH ——— CHy = CHy + HyO

Mechanism: Step 1 - Protonation

H
CHyCHy — O — H + H = CH,CH, — E:(

H

Step2 - Loss of water

H
A slow N
('11:5[1“3 f‘?.-}\ p— CH{CTHE
H

Step 3 - Deprotonation

H
g
H—C Y Cit, = HyC' = CHy + H*

|
H

(ii) o-nitrophenol is steam volatile while p-nitrophenol is less volatile because o-nitrophenol exists as
discrete molecules due to the formation of intramolecular H-bonding between -OH and NO, groups but
in p-nitrophenol molecules are associated through intermolecular h-bonding.

Q. A reaction is first order in A and second order in B
26 (i) Write the differential rate equation.
(i) How is the rate affected on increasing the concentration of B three times ?
(iii) How is the rate affected when the concentration of both A and B are doubled ?

Solution:
(i) differential rate equation

Rate = [_-'-’1]] [B]g
(i) Ry = k(a)(30)? = 9kab®

Therefore, Rate will be 9 times.
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e kY i '} — |}
(i) Ry = k(2a)(2b)° = 8kab”

Rate will be 8 times.

36 Consider the following reaction :
Cu(s) + 249" (ag) — 2A4g(s) + Cu** (aq)

(i) Depict the galvanic cell in which the given reaction takes place.
(ii) Give the direction of flow of current.
(iii) Write the half-cell reactions taking place at cathode and anode.

Solution:
Cu(s) + 24¢7 (ag) — 2Ag(s) + Cu® (aqg)

(i) Galvanic Cell:

Cu(s)|Cu®*||Ag™ (ag)| Ag(s)
(ii) Direction of flow of current is cathode to anode.
(i) Cathode- Ag™ + ¢~ — Ag(s)

Anode - C'u(s) — Cu?™ + 2e

Q. Give reason for the following observations :
26 (i) When Silver nitrate solution is added to Potassium iodide solution, a negatively
charged colloidal solution is formed.
(ii) Finely divided substance is more effective as an adsorbent.
(iii) Lyophilic colloids are also called reversible sols.
Solution:

(i) When silver nitrate solution is added to Kl solution, a negatively charged sol is formed. It is due to the
preferential adsorption of I"ions and Agl sol formed is negatively charged.

(ii) The finely divided substance is more effective as an absorbent because more the surface area, more
is the extent of adsorption.

(iii) Luophillie colloidal are also called reversible sols because once separated these can be reformed by
simple mixing.
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26 (a) Write the cell reaction and calculate the e.m.f. of the following cell at 298 K :
Sn(s)|Sn*(0.004M) || H *(0.020M )| Ha(g)(1bar)| Pt(s)
Given: £, 24 15, = —0.14V)

(b) Give reasons :

(i) On the basis of E®values, ()3 gas should be liberated at anode but it is ('l gas which
is liberated in the electrolysis of aqueous NaCl.

(i) Conductivity of ' H3('(J() H decreases on dilution.

Solution:

(a)
Sn(s)|Sn>(0.004M)||H T(0.020M)| Ha(g)(1bar) | Pt(s)
S g = —0.14V

Sn(s) — Sn* (ag) + 2e~

2H™ + 2 — H,

{?EH =0- (_DJ-"ﬂ‘rj

{?EE” = 0.14V

j&] ' .
E{'EE” - cell - n ng

Eeen = 0.14 — I 9 llﬂg (

2 % 10%)
0.0591
By =0.14 — : log 10

Eeen = 0.14 — 0.0295
E{-E” = 0.1105V

(b)
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(i) On the basis of E° values, ()5 gas should be liberated at anode but it is ('l gas which is liberated in
the electrolysis of aqueous NaCl. This is because higher voltage is required to liberate oxygen gas which
is greater than calculated from standard potential.

(if) Conductivity of " Hy(C'(2(J) H decreases on dilution since with dilution, concentartion decreases with
decreases the number of ions / volume.

Q. Do as directed :
26 (i) Arrange the following compounds in the increasing order of their basic strength in
aqueous solution :

CH3NHy, (CH3)3N, (CH3)oNH
(ii) Identify ‘A" and ‘B':

, NaN Oz /HOLITIK H20/H+
C[,;H_r‘:,_-'\' Hg s A s B

(iii) Write equation of carbylamine reaction.

Solution:
(@) Increasing basic strength

I:CH;;F;;_-"'&" = CH;;.-“'F'HE = I:CTH;;jng"'lrrH

(b)

NaNOq /HCOEITIK

Hy0/H+
e

(__T[,-H:-j.,_-"#"Hg ? (__T[,;H:-j., — Y_;__(__Tf_

(A}

CH3;NHy;+CHCly + 3KOH (alc) - CH3NC +3KCl+ 3H,0

Methylamine Methvlisocyanide

C{sH.—?‘r; OH(c) Carbylamine Reaction

Q. (a) Give reasons :

267
(i) H3PO4undergoes disproportionation reaction but H; P(), does not.
(i) When ('l reacts with excess of fa, ('l Fiyis formed and not F'('l;.

(iii) Dioxygen is a gas while Sulphur is a solid at room temperature.

(b) Draw the structures of the following :
(i) XeFy

(IHCIO,

Solution:
(@)
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(i) H3 P()3 undergoes disproportionation reaction but /3 P(J, does not. In HFP (), the oxidation state
of P is +5 therefore it can only get reduced but in [/ P(J)4, itis +3 it can both get oxidized as well as
reduced.

(i) When ('l5 reacts with excess of fa, ('l Fiis formed and not F'(C'; as chlorine has vaccant d-orbitals
and can show oxidation state of +3 and due to high electronegativity and absence of d - orbitals in F, it
cannot show oxidation state other than -1. Along with the bigger size, Cl can accomodate three F atoms.

(iii) Dioxygen is a gas while Sulphur is a solid at room temperature due to small size, 2p orbitals of oxygen
can overlap effectively to form PT — PP multiple bonds. It exists as a gas due to weak Vander-Waals
forces of attraction whereas sulphur have stronger Van-der waals forces exists as a Solid.

(b)
(i) XeFy
- D
Xe
it ~ F
o]

R

(IHCIO,

O-H
|

36 (a) Why is bithional added to soap ?
(b) What is tincture of iodine ? Write its one use.

(c) Among the following, which one acts as a food preservative ?

Aspartame, Aspirin, Sodium Benzoate, Paracetamol

Solution:
(a) Bithinol, a sulphur containing aromatic compound is added to soaps to improve its antispectic action
and to reduce bad odour.

(b) 2-3% solution of iodine in alcohol - water mixture is know as tincture of idoine.
Use-

It is applied on wounds to disinfect the area.
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(c) Sodium benzoate is a food preservative.

Q. Explain the following :
26 p g

Solution:

(i) Amino acids behave like salts rather than simple amines or carboxylic acids due to the presence of
both acidic (-COOH) and basic (-NH>) groups. In solution, -COOH group can lose a proton and an amine
group can accept a proton, giving rise to a dipolar ion called zwitter ion.

Analysis of Your Test

(i) Amino acids behave like salts rather than simple amines or carboxylic acids.
(ii) The two strands of DNA are complementary to each other.

(iii) Reaction of glucose that indicates that the carbonyl group is present as an
aldehydic group in the open structure of glucose.

(i) Two strands of DNA are complementary to each other because adenine forms H-binds with thymine

and cytosine forms h-bond with guanine, due to unique specificity of base pairing the sequence of the
basis on one strand automatically determines that of other.

(iii) Reaction that indicates the presence of the aldehydic group in the open structure of glucose-

Q. Give the formula of monomers involved in the formation of the following polymers :

[l' HO) COOH
(flruuuju, Btz 24, (CHOH),
C'H,OH CH,OH
Glucose Glueonie Aciud
27 (i) Buna-N
(i) Nylon-6
(iii) Dacron
Solution:
(i) Buna-N

CHy=CH—-CH=CHsandCH, =CH —CN

(i) Nylon-6
NH —__
~ C=0
H-C |
(ng
H-C CH-
CHs
(iii) Dacron
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HOOC COOH
OH — CHy, — CHy, — OH and @

Q. Write the role of

27 (i) NaCN in the extraction of gold from its ore.
(ii) Cryolite in the extraction of aluminium from pure alumina.
(iii) CO in the purification of Nickel.

Solution:
(i) Dilute NaCN is added as a reagent which selectively dissolves the gold on but not the impurities.

(i) Cryolite (N ay Al Fi5) decreases the melting point and increases conductivity.

(iii) CO helps to convert nickel to a volatile complex which is collected elsewhere and thin decomposed
to give pure metal.

‘227-2 Write IUPAC name for each of the following complexes :

() [Ni(NHzJg| Cla
(i) Kj[Fe(CN)g]

(iii) [C:U[L‘lljg]a_

Solution:
(i) [Nl IrNHg,]{J] Clsy

Hexaaminenickel(ll) chloride
(i) K3 [Fe(CN)g)

Potassium hexacyanoferrate(lll)
(i) [Cofen)s]*"

Tris(ethane-1,2-diamine)cobalt(lll)
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(227 (i) Complete the following equations :
(@) 2MnO; +5S03 +6H" —
(b) Cry03 +6Fe®™ + 14H" —

(i) Based on the data, arrange Fe?*, Mn?* and Cr?" in the increasing order of
stability of +2 oxidation state.

Eg'r3+,-’f'r2+ = —0.4V
E.?lfni?'+f,'1fn2+ = +1.5V

EF"'E3+,-'rF£2+ = +0.8V

Solution:
() @2MnO; +5503 +6H" — 2Mn*" + 5507 + 3H,0

b) Cre0F +6Fe’™ + 14H — 20r% + 6Fe* + THy0
(ii) Increasing order of stability of +2 oxidation state is

(227 Write the preparation of following :
() K MnOyfrom Ko MnO,
(i) NayCrO,from FeC'ry()y

(iii) C.i"'gD%_ from C‘rﬂﬁ_

Solution:
(i)

K MnOy from K MnO,
Ao N0y + 4H — 2KMnOy + MnOs + 2H- 0O
(i)
NasCrOyfrom FeC'ra()y
4FeCrq0y + 8NasCOg + 7Oy — 8NagCrOy + 2Feq04 + 8CO09
(iii)

C'ryO% from CrO7
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2CrO7 +2H" — Cr,03 + Hy,O

Q. Mathew works in a multinational company where the working conditions are tough.
27 He started taking sleeping pills without consulting a doctor. When his friend Amit
came to know about it he was disturbed and advised Mathew not to do so. He
suggested that Mathew should instead practice yoga to be stress free. Mathew is now
relaxed and happy after practicing yoga.
After reading the above passage, answer the following questions :
(a) Name the class of chemical compounds used in sleeping pills.
(b) Why is it advisable not to take the dose of sleeping pill without consulting a
doctor?
(c) Pick out the odd chemical compound on the basis of its different medicinal
property : Luminal, Seconal, Phenacetin and Equanil.
(d) List at least two qualities of Amit that helped Mathew to be happy.

Solution:
(@) Tranquilizers are an important constituent of sleeping pills.

(b) Itis not advisable to take sleeping pills without consulting a doctor because taken in high doses it is
harmful and may even lead to death.

(c) Phenacetin.

(d) Qualities of Amit - helpful, sympathetic and understanding.

Q. (i) What happens when
276 (a) chlorine gas reacts with cold and dilute solution of NaOH?
(b) XeF; undergoes hydrolysis?

(i) Assign suitable reasons for the following :
(a) SFe is inert towards hydrolysis.
(b) H3POs3 is diprotic.
(c) Out of noble gases only Xenon is known to form established chemical compounds.

Solution:
(i) (@) When chlorine gas reacts with cold and dilute solution of NaOH, NaOCl is formed.

2NaOH + Cly — NaCl + NaOCl + H»0O

(b) XeF, undergoes hydrolysis

2XeF,(s) + 2H50O(1) — 2Xe(g) + 4HF (aq) + Oy(g)

g

(i) (a) Sulphuris sterically protected by 6F-atoms and hence does not allow H,0O molecules to attack S-
atom. Therefore SFe is inert to hydrolysis.
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(b) HsPOsis diprotic as 2 H-atoms are joined through oxygen atoms and are insoluble whereas the
third H-atoms is linked to phosphorous directly and is non-ionisable.

(c) Only Xenon is known to form chemical compounds as it has least ionisation energy among
noble gases and hence forms compounds easily.

Q. (i) Considering the parameters such as bond dissociation enthalpy, electron gain
27 enthalpy and hydration enthalpy, compare the oxidizing power of F2 and Cl 2.
(ii) Complete the following reactions :

@ Cu+ HNO;(dilute) —
(b) Fe** + S0, + H,0O —
(0 XeFj;+0s5Fy —

Solution:

(i) Although e gain enthalpy of Fluorine is less negative than Chlorine but bond dissociation enthalpy of
F-F is much lower than CI-Cl and hydration enthalpy of F"is much higher than ClI". These two factors more
than compensate the less negative e gain enthalpy of F. Hence F, has higher electron potential than

Cl, and hence is stronger oxidizing agent.

(i) (@ 3Cun+ 8HNOjz(dilute) — 3Cu(NO;3)y + 2NO + 4H,0
(b) Fe’™ + SOy + HyO — 2F*" +S03™ + 4H"
(@) KL‘F_] - OgFg — KL‘F[:; 4+ 02

Q. (i) Give reasons:

27 (a) HCHO is more reactive than CHs -CHO towards addition of HCN.
(b) pKa of O2 N-CH, -COOH is lower than that of CH3 -COOH.
(c) Alpha hydrogen of aldehydes & ketones is acidic in nature.

(ii) Give simple chemical tests to distinguish between the following pairs of compounds :
(a) Ethanal and Propanal
(b) Pentan-2-one and Pentan-3-one

Solution:
(i) (@) HCHO is more reactive towards additions of HCN than CH3CHO because of the electron

releasing effect of CH3 in CH3CHO, electrophilicity of carbonyl carbon decreases.

(b) pKa of CH3COOH is more than NO20CH2COOh because CH3 is an electron releasing group, it
decreases the acidic strength of carboxylate ion due to the increase of negative charge.

() @ —Hydrogen of aldehyde and ketone is acidic in nature due to e withdrawing effect of -CO-
group and resonance stabilization of releasing carbanion.

(i) (a) Ethanalto Propanal
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Ethanal on heating with NaOl gives yellow precipitate of iodoform.

C'H3;CHO + NaOI 2 CHI; | +HCOONa

Yellow

(b) Pentan-2-one and Pentan-3-one

Pentan-2-one is methyl ketone. Therefore on reaction with sodium hypoiodite gives yellow ppt

of CH|3
0
Il ;
CHyCH:CHoCCHy + NaOl i? CHI3 | +CH3CH2CH2COONa
Yellow
(227 (i) Write the structure of the product(s) formed :
(a) CH CH COOH Clared phosphorus
Hy — Ui — O #
6)  CgHs COCI—2 20
) oHCHO Cone. KOH
(i) How will you bring the following conversions in not more than two steps :
(a) Propanone to propene
(b) Benzyl chloride to phenyl ethanoic acid
Solution: CLored shoot
q q 9 <lared phosp lﬂl'llﬁk ;
o @ CHz — CH, — COOH - C*H;C*lH — COOH
'l
(b)
CoH;COCI 20 cop  CHO + HCI
(0)
’ Cone KWOH — T +
2HCHO —— HC OO Na™ + CHy — OH
(i) (a) Propanone to propene
cone. Ha50h,

CH;COCH3+NaBHy — CHJClH_GH;j

1
(b) Benzyl chloride to phenyl ethanoic acid

CH2C1 CH:CN
@ LKON ey ethanol @
HOOC — Hg{_‘© H* /H,0

https://learn2.entrance360.com/testprep/answer-key/?user_test_id=664561
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Q. (i) (a) Following is the schematic alignment of magnetic moments :

NG O000000

What type of magnetism is shown by this substance?
(b) What type of stoichiometric defect is shown by (i) KCI (ii) AgCI?

(i) An element with density 11.2 g cm=3 forms a fcc lattice with edge length of
4 % 10~%¢m. Calculate the atomic mass of the element. (N, = 6.02 x 10%mol™!)

Solution:
(i) (a) Antiferromagnetism is shown by this substance

(b) (i) KCI-Schottky Effect

(i) AgCl - Frenkel Effect

(i) Edge— 4 % 107 % em

Volume = (4 x 107%)* cm?®

Density = 11.2¢/cm®

M =7
L ZxM
- z X _"‘f‘-![
Infcc,z=4

112 x (4% 107%)° x 6.02 x 107

M
4
= 1078.78 x 107
= 107.878g/mol
Q. Silver metal crystallises with a face centred cubic lattice. The length of the unit cell is found
28 - . . . .
tobe 3 ) « 10 5¢cm- Calculate atomic radius and density of silver.
(molar mass of Ag =108 gmol”, Ny = 6.02 x 10**mol ™)
Solution:

Edge — 3 % 107% em

infcc,z=4
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Atomic radius =?
Density =?
M of Ag = 108 g/mol

av/'2

T =
4
3% 10792
B 4
= 1.06 x 107° cm
zx M
{f = =
o J"'!"-![
4 x 108
L&leE‘li 02 % 103
= 2.66 x 10 g/cm®
= 26.6 g/cm”
(228-2 (a) Write the structures of the main products of the following reactions
(CH: ;f 2z
Pq;l.'rf.'nr
(ii) @_ S0,Cl (CHz)zNH
(i) Of CHyCH,0H
(b) Give a simple chemical test to distinguish between Aniline and N,N-dimethylaniline.
(c) Arrange the following in the increasing order of their p /i values :
CeHsNHy. CoHsNHy, CoHsNHC Hy
Solution:
O
(o H;f (o} NH — C._.CH3

Pyrutine @
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SO»— N(CH
(i) @__bu Cl CH;H-‘I.H@/ 2 3)2
N;CI”
(iii) Of CH3CHLOH @+ CH,CHO + N, + HCI

(b) Aniline and N-N dimethylaniline Aniline on reaction with choloform and alc. KOH gives bad smelling
pheylisocyanide but N,N - dimethylaniline does not give this test.

NH, NC

CH:;Cly +ale KOH — @

(c) Increasing order of their p/i} values

CTEH?:-,_-"\-:HE < C[gH{-,_-"'k"HCH;; < CﬁH!gJ‘ng

(228-3 (a) Write the reactions involved in the following :
(i) Hofmann bromamide degradation reaction
(ii) Diazotisation
(iii) Gabriel phthalimide synthesis
(b) Give reasons :

(i) (C'H3 )2 N His more basic than (C'H3) 3.V in an aqueous solution.

(ii)) Aromatic diazonium salts are more stable than aliphatic diazonium salts.

Solution:
(@)

(i) Hofmann bromamide degradation reaction
CHyCONHs +Bro+4ANaOH — CHNH;+ NasCOq+ 2NaBr + 2H,0
(ii) Diazotisation

N'= NCI™
NH»o

@/ 05°C
_—
NaNO, + HCI
(iii) Gabriel phthalimide synthesis
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@(CO\ KOH @( Bl .
NH — N K' + CHg —-ClI
Co/ Co/

COO Na* Co
aq NaOH ™
+ CHgNHp, <«——— NCHz
COO Na*t co”

(b)

(i) (C'H3)2 N His more basic than (' H3 )3 N in an aqueous solution because of N-H bond in
(C'Hy)2 N H is forms hydrogen bonds in aqueous solution.

(ii)) Aromatic diazonium salts are more stable than aliphatic diazonium salts because aromatic diazonium
salts are resonance stabilized.

Q. (a) For the reaction

28
2.4_5}(7‘!(3] + Hg(g](latm] — Z.J_g(s]l + EH_[D.L'U] + ZCE_(D.lﬂf],
AGY = —43600.J at 25°C".
Calculate the e.m.f. of the cell.
[loglﬂ_" = —n,]
(b) Define fuel cell and write its two advantages.

Solution:

(@2AgC1(s) + Hy(g)(latm) — 2Ag(s) + 2HT(0.1M) + 2C1(0.1M), AG® = —43600.J at
25°C

emf=7?
n=2
AG" = —nFELy,

AGY —(—43600
cell = — = ( ) = 0.2259V
nk 2 x 96487

0.0591 [HT)[c17]?
n = pH>

o
Ecr:h’ =¥ ell —

C

0.0591 0.1)%4(0.1)2
E..p = 0.2259 — ; lmg[ 3'1[ )

Eoop = 0.2259 — 0.02955 lug[lﬂ_4]
E.enn = 0.2259 — 0.02955 log(—4)
E{-E” =0.3441V
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(b) Fuel cell is an electrochemical cell which converts the chemical energy produced due to combustion of

a fuel like hydrogen, methane etc. into electrical energy.

Advantages:-

» It has high efficiency (nearly 70%)
» |t can cause continous generation of electricity.

Q. (@) When concentrated sulphuric acid was added to an unknown salt present in a test tube a

28

(i) Identify (A) and (B).

(ii) Write the structures of (A) and (B).

(iif) Why does gas (A) change to solid on cooling ?

(b) Arrange the following in the decreasing order of their reducing character :

HF, HCI, HBr, HI
(c) Complete the following reaction :

XNeFy + 5bF5 —

Solution:
(@) Salt + conc. Hy.SOy — AT

(brown)
4 % p (colourless soild)
Gas A intensifies on addition of Cu.
(i) A = Nitrogen dioxide ( N(J5)

B= Dinitrogen dioxide { N3 ()

(ii) Structures

(NO,)
N , N
/ \\ *e - / \\ *
:'o./ e o 0.

https://learn2.entrance360.com/testprep/answer-key/?user_test_id=664561
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(NoOy)
o o O O
TN 7 N e
N -N <> N —N
L N vz N
(0% o . o

(iiiy V()5 change to solid on cooling as it changes to V3 (J4 which crystallizes as white soild.
(b)
Decreasing reducing character :
HCI HI = HBr < HCl < HF
(c)

XeFy + ShFs — [XeFs|T [ShFy|™

Q. Shyam went to a grocery shop to purchase some food items. The shopkeeper packed all the

28 items in polythene bags and gave them to Shyam. But Shyam refused to accept the
polythene bags and asked the shopkeeper to pack the items in paper bags. He informed the
shopkeeper about the heavy penalty imposed by the government for using polythene bags.
The shopkeeper promised that he would use paper bags in future in place of polythene
bags.

Answer the following :
(a) Write the values (at least two) shown by Shyam.

(b) Write one structural difference between low-density polythene and high-density
polythene.

(c) Why did Shyam refuse to accept the items in polythene bags ?

(d) What is a biodegradable polymer ? Give an example.

Solution:
(a) Values shown are preserverance (for nature), responsibility and compassion.

(b) High density polythene is a linear polymer which consist of long chains of polymer molecules.
Whereas low density polythene is a branch chain polymer which contains branches along the main chain.

(c) Shyam refused to accept polythene bags because it is non-biodegrable substance which do not
degrade in soil and cause pollution.

(d) Biodegradable polymers are those which degrade enzymatically These polymers contain functinal
groups similar to those present in biopolymers.
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Ex - Nylon-2-Nylon-6

28 (a) Write the formula of the following coordination compound :
Iron(Ill) hexacyanoferrate(ll)

(b) What type of isomerism is exhibited by the complex{C'o{ N H3)5C1| S0, ?

(c) Write the hybridisation and number of unpaired electrons in the complex [Cf:F[j];‘_.
(Atomic No. of Co = 27)

Solution:
(@)

Fey [Fe(CN)gl,

(b)

lonization isomerism is shown by [C'o( N H3)5C1] SO,
O]

[CoFg)*™

3d 4s

CE=MLIT 1] e
cod)=[1L]7 7 [
cor® =[1L17 17 T T 71 12U [aLladad e L

Hybridization .a-lr,ra 2

Number of unpaired electrons = 4

28.8 (a) Write the product when D-glucose reacts with conc. H N ().
(b) Amino acids show amphoteric behaviour. Why ?
(c) Write one difference between rx-helix and /7-pleated structures of proteins.
Solution:

(a) D- Glucaric acid is formed when D-Glucose reacts with conc. HNOs.
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(b) Amino acids show amphoteric behaviour in zwitter ionic form i.e. when thet contain both positive and
negative charges and hence react with both acids and bases.

(¢) In ex-helix form of proteins a polypeptide chain forms all possible H-bonds by twisting into a right
handed screw with -NH group of each amino acid residue H-bonded to -CO- group of adjacent turn of
helix.

Whereas in [3-pleated structure, all peptide chains are stretched out of nearly maximum extension and
then laid side - by -side which are held together by intermolecular H-bonds which resembles the pleated
folds of drapery.

(228 Define the following with an example of each :
(a) Polysaccharides
(b) Denatured protein
(c) Essential amino acids
Solution:

(a) Polysaccharides are carbohydrates which yield many molecules of monosacchrides on hydrolysis.
Example- Starch, cellulose

(b) Denatured protein is the one which is subjected to physical change like change in temperature or
chemical cahnge like change in pH, the hydrogen bonds are disturbed due to which globules unfold and
helix get uncoiled and protein loses its biological activity.

(c) Essential amino acids are those which are not synthesized in our body and hence must be supplied in
our diet from outside.

Example - Valine
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géo Write the structures of the main products in the following reactions:

CH C DCHi NaBH,
_>

CH = CH, .
©/ LH,0 ™

(iii) +HI —

Solution:
(i)

0

OH
CH, - C - OCH.
2 T 3 NaBH CH2COOCH3
0 —_—
(i)
CH=CH; CH - CHs
©/ + H20 -—a @ |

(iii)
OCoHpg
OH
+ HI —— @/ + CH3CHOal
Q. (A), (B) and (C) are three non-cyclic functional isomers of a carbonyl compound with
291 molecular formula C'y H (). Isomers (A) and (C) give positive Tollens' test whereas isomer
(B) does not give Tollens’ test but gives positive lodoform test. Isomers (A) and (B) on
reduction with Zn(Hg)/conc. HCl give the same product (D).
(a) Write the structures of (A), (B), (C) and (D).
(b) Out of (A), (B) and (C) isomers, which one is least reactive towards addition of HCN ?
Solution:
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» A,B, C=non-cyclic functional isomers of carbonyl compound 'y H 5.
» Since A and C gives Tollen's reagent

.".Aand C = Aldehydes or formic acid

0
(have 11 bond (terminal))

» B gives lodoform test

(0]
B= methyl ketone I

(CHs—C —)
» Aand B undergoes reduction to give D ,*, A = aldehyde
@A=CH;CH,CH,CHO
B = CH3yCOCHC' Hy
C'=HCOOH
D =CH;CH;C'H,CHy

(b) C which is HCOOH is least reactive towards addition of HCN.

39 (a) Identify the chiral molecule in the following pair :
/I\( & /}\{t\
OH OH
(1) (11)

(b) Write the structure of the product when chlorobenzene is treated with methyl chloride in
the presence of sodium metal and dry ether.

(c) Write the structure of the alkene formed by dehydrohalogenation of 1-bromo-1-
methylcyclohexane with alcoholic KOH

Solution:
(a) Chiral molecule
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A

OH
Cl
CHs
Na/dry ether
(B) + CHsClI ry—)
Br CHs CHs
(C)
+ alcKOH ———
Q. Give reasons :
29
(a) B value for Afn** /M " couple is much more positive than that for Fe?* / Fe?.
(b) Iron has higher enthalpy of atomization than that of copper.
(c) 5% is colourless in aqueous solution whereas 7%+ is coloured.
Solution:

(@) E°value for Mn* /M n** couple is much more positive than that for Fe* / Fe?* because )52+
is more stable than ) f;;2+ as it has 3d° configuartion which is extra stable half filled donfiguration.

(b) Iron has higher enthalpy of atomization than that of copper because number of unpaired electrons is
more in Fe than Cu therefore having weak metallic bonds.

(c) 527 is colourless in aqueous solution whereas 773+ is coloured because g%+ does not have
unpaired electron but 772+ has i unpaired electron.

Q. What happens when
294

(a) a freshly prepared precipitate of Fe( () H )4 is shaken with a small amount of Fe('l3
solution ?

(b) persistent dialysis of a colloidal solution is carried out ?

(c) an emulsion is centrifuged ?

Solution:
(a) When freshly precipitate F'eC'ly is added to freshly prepared F'e((J H )5 solution peptization occurs
and common ion which is 3+ is adsorbed and precipitates get change.

(b) When presisent dialysis of colloidal solution is carried out, it becomes unstable and ultimaltely
congulate.
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(c) When emulsion is centrifuged, it gets seprated into constituent liquids.

Q. A first order reaction is 50% completed in 40 minutes at 300 K and in 20 minutes at 320 K.
29 Calculate the activation energy of the reaction. (Given : log 2 =0-3010, log 4 = 0-6021, R =
8:314 JK" mol ")

Solution: 0 603
697
ksy = 40min = 40 = ——
ke
at T =300K
693

ksp = 20min at 320K =

A

R =28314 K" mol
Ey =7

15t order reaction

ky S 40
E = 068 — 20 = <

40

E, 320 — 300
log2 = —— — : :
2.303 = 8314 \ 320 = 300

(0.3010 x 2,303 x 8,314 x 320 = 300

B = 20
E, = 277640
Q. An element X' (At. mass = 40 g mol"!) having f.c.c. structure, has unit cell edge length of 400
29 pm. Calculate the density of X' and the number of unit cells in 4 g of ‘X
(N4 = 6.022 x 10%mol 1)
Solution:

At mass 40g mol’!
fcc structure, z=4
edge = 400pm,

Ny = 6.022 x 10" mol ™!
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density =?

no. of unit cells =7

Mass = 4g

Volume = (400pm )*
— (400 x 107 Yem)?
= 64 x 107 Hem?

Mass of atom of 4g — L % 4

6.022 x 102

. 26.567 x 1072 -
Density = — —5 = -l.]_-'_lﬂt'}ffli
64 x 10
. '1 - —
No. of unit cells = —— = 1.5x 107
26.567 x 10-2
‘229 Give reasons for the following :
(@) Measurement of osmotic pressure method is preferred for the determination of molar
masses of macromolecules such as proteins and polymers.
(b) Aquatic animals are more comfortable in cold water than in warm water.
(c) Elevation of boiling point of 1 M KCl solution is nearly double than that of 1 M sugar
solution
Solution:

(a) Measurement of osmotic pressure method is preferred for the determination of molar masses of
macromolecules such as proteins and polymers because the magnitude of osmotic pressure is large even
for very dilute solution and it can be measured at room temperature.

(b) Aquatic animals are more comfortable in cold water than warm water since availability of dissolved air
is more as increase in temperature decreases solubility.

(c) Elevation of boiling point of 1M KCl solution is nearly double than 1M sugar solution, this is because
KCl dissociates in solution as K" qnd(] .
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29 Complete and balance the following chemical equations :

(@) Fe*™ + MnO, + H —

(o) MnO; + HyO+ 1" —

Solution:
(@)

5Fe*™ + MnOj + HT — Mn2t + 5Fé% + 4H,0
(b)
2MnOy + HyO + I~ — MnOy + [0% +20H~

29 Account for the following :

(a) Aromatic carboxylic acids do not undergo Friedel-Crafts reaction.

(b) pd<,; value of 4-nitrobenzoic acid is lower than that of benzoic acid.

Solution:
(a) Aromatic carboxylic acid do not undergo Friedel Crafts reaction because of deactivating nature of -

COOH group and the catalyst AlCl; gets bonded to -COOH.

(b) p&; value of 4-nitrobenzoic acid is lower than that of benzoic acid because — N (J5 is an electron
withdrawing group, it increases the acidic strength of carboxylic acids by stabilizing the carboxylate ion
due to dispersal of negative charge.

3?0 How do you convert the following ?
(a) Ethanal to Propanone
(b) Toluene to Benzoic acid
Solution:

(a) Ethanal to Propanone
CH3CHO + CH3MgCl —— CH3CH— OMgClI
|

0 OH CHs
Il I H,O
CH3 C—CH3 % CH3CHCH3 <—2—|

(b) Toluene to Benzoic acid
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CsHs — C'Hs + KMnO,y ’f—f> CsHs — COO K~ % CsHs — COOH

3?0 Among the hydrides of Group-15 elements, which have the
(a) lowest boiling point ?
(b) maximum basic character ?
(¢) highest bond angle ?
(d) maximum reducing character ?
Solution:

(a) lowest boiling point = P H 4
(b) maximum basic character = N H
(c) highest bond angle =N H

(d) maximum reducing character = 51 H4

3?62 For the reaction 2Ny O5(g) — 4N Oaig) + Os(q)),

the rate of formation of NO5(g)is 2.8 % 102 M s . Calculate the rate of disappearance
of NoOs(g)

Solution:
2N, O5(g) — ANOs(g) + O2(g)),

the rate of formation of N(J5(g)=2.8 x 1073 Ars !

rate of disappearance of Ny O5(g) =?

rate =+ (21O o gapet
ate = — _— = L. -
4\ At

(2500 - (252

A [N, O5 1 . .
— (#) =1 28x 10 % %x2=00014=14x 10 °Ms !

Q. Calculate the freezing point of a solution containing 60 g of glucose (Molar mass = 180 g mol
1)in 250 g of water. (K¢ of water = 1-86 K kg mol")
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Solution:

Ty =2
Weight of glucose = 60g
Weight of water = 250g
Ks of water = 1-86 K kg mol!
Molar mass = 180 g mol’
ATy = Ky xm

60 L1000

ATp = 1.86 X — x —— = 248K
180 ~ 250

ATy =T; Ty

Ty = T7 — AT;

Ty =273.15 — 2,48 = 270.6TK

??0 Write the IUPAC name of the following:
CH4
|
CH; - C - CH - CHyq
| |
C,Hs; OH
Solution:

CH,
|

CHy - C — CH - CH,
| |
C,Hs; OH

3-Dimethylpentan-2-ol

Q. Out of chlorobenzene and benzyl chloride, which one gets easily hydrolysed by aqueous
305 NaOH and why?
Solution:

Analysis of Your Test

Benzyne chloride will be easily hydrolized by NaOH because benzyl carbocation is resonance stabilised

and there develops a partial double bond in chlorobenzene due to which substitution of chlorine

becomes difficult.
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Q. Write the coordination number and oxidation state of Platinum in the complex

306 [ Pt(en),Cly)

Solution:

[pf.lff"}i:'IgCng]
Coordination number =6

Oxidation number = +2

Q. CO (g) and H; (g) react to give different products in the presence of different catalysts. Which
ability of the catalyst is shown by these reactions ?

Solution:
CO (g) and H; (g) react to give different products in the presence of different catalysts, this shows
selectivity of catalysts.

Q. Analysis shows that FeO has a non-stoichiometric composition with formula F'eg g5 (). Give
30 reason.
Solution:

FeO has a non-stoichiometric composition with formula F'eg g5 () because of metal deficiency defect
some F2* cations are missing and loss of positive charge is made up by the presence of 4+ ions.

Q. Write the chemical reactions involved in the process of extraction of Gold. Explain the role of
30 dilute NaCN and Zn in this process.

Solution:
Reactions involved in extraction of gold

4Au+8CN ™ +2H,0+05 — 4 [Au(CN)o|” +40H 2 [Au(CN)y| +Zn —
[Zn(CN)]* + 2Au

Dilute NaCN is added as a reagent which is selectively dissolves the ore but not the impurities and zinc is
added to obtain metal by reducation.

:?io Out of Na('l and AgC'l, which one shows Frenkel defect and why?

Solution:
AgC'l shows Frenkel defect because of the small size of Ag™ ion, it can easily fit in the interstitial sites

while pr,* can not as it is bigger in size.
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% Arrange the following in increasing order of boiling points :

(CHy)3N, CoHsOH, CyHsN Hy

Solution:

(CH3)3N < ChHsNHy < CoH;0H

Alcohols have a higher boiling point as compared to that of amines because oxygen, being more
electronegative, forms stronger hydrogen bond as compared to that of nitrogen.

In tertiary amines, there is no hydrogen to form hydrogen bond and hence, has the lowest boiling point.

391 Why are medicines more effective in colloidal state?

Solution:
Medicines are more effective in colloidal sate because colloids have a larger surface area. Thus, they get
easily assimilated, absorbed and digested by the body.

31 What is difference between an emulsion and a gel?

Option 1:
Option 2:
Option 3:
Option 4:
Solution:
A colloidal solution in which both the dispersed phase and dispersion medium are liquid is called an

emulsion eg Milk, Hair Cream, while gel is a kind of colloid in which the dispersed phase is liquid and
dispersion medium is solid, eg Cheese, Butter, Jellies etc.

:31 Define ambidient nucleophile with an example.

Solution:
The nucleophiles ie electron rich species with two nucleophilic centres are called ambident nucleophiles.

For eg, Cynide [CT =N ] There are two nucleophile centres at carbon and nitrogen
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391 What is the basic structural difference between glucose and fructose?

Solution:
Both glucose and fructose are hexose sugars. Glucose is an aldohexose containing — (' [ () group, while

Fructose is a ketohexose, containing ketone (— (' — () group.

CH20H
0 2
N/ |
H—C— OH c=0
| l
HO — cl: —H OH—C— H
|
H—C — QH H—C — OH
| |
H —(|: — OH H—C — OH
|
CH2 OH CH» OH
g’iG Write the products obtained after hydrolysis of lactose.
Solution:

On hydrolysis, lactose yields an equimolar mixture of D-Glucose and D-Galactose

39‘i7 Write balanced chemical equations for the following processes :
1. XeF, undergoes hydrolysis.
2. MnO, is heated with conc. HCl.
Solution:

1. EJ{E"FE,_*_.,*_, T ZHE(.},_‘P_, — 2X f"._f_q*_. T -lHF._’m;‘_. N 02{;;‘_-
2. MnOy + 4HCT — MnCly + 2H0 + Cly

391 Arrange the following in order of property indicated for each set :
1. H,0, H5S, H,Se, H,Te - increasing acidic character
2. HF, HCI, HBr, HI - decreasing bond enthalpy
Solution:

1.HyO < HyS < HySe < HyTe [Acidie Character|
2.HF = HCl > HBr = HI [Bond Enthalpy]|

Q. State Raoult's law for a solution containing volatile components. Write two characteristics of
319 the solution which obeys Raoult's law at all concentrations.
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Solution:

In a solution, the vapour presence of a compound at a given temperature is equal to the mole fraction of

that compound in the solution multiplied by the vapour pressure of that component in the pure state.

Let's consider a mixture of two volatile liquids A & B, having mole fraction i 4 & 'z and partial vapour
pressure [*4 & ', and pﬂ_, pf;} be their vapour pressure in the pure state respectively.

pa=TAPy P = TpPp
P =pa+pp

—_— o . o

= TAPy T IRPR

_f . 3 o . o

= (1 —xg)p} +xppy

— (D eI ! o
p=1pPg— E).-ijI'E'H TPa

The two characteristics of the solution which obeys Rault's law at all concentrations are as:

1. AH,,;, =0, iethe enthalpy of mixing of pure components to form the solution should be zero.
2. AV,,;» = 0, the volume of mixing pure components should be zero.
Q. For a reaction
32
I_
2H209 : — 2H30 + O3
alkaline medium
the proposed mechanism is as given below :
1. HoOy + I~ — HyO + 10 (slow)
2. HyOq + 19— — Hy0 + 170, (fast)
(i) Write rate law for the reaction
(i) Write the overall order of reaction.
(iii) Out of steps a and 2, which one rate determining step?
Solution:
(i) Rate law:
1 d[HyO
Rate = —3% — k[H0,][I7]
2 dt

(i) Order w.rt Hy()s = 1
Orderw.rt [{7] =1
Overall order =2

(iii) Step 1 is the rate determining step as it is the slowest step.
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392 (i) Whatis the role of activated charcoal in gas mask?

(i) A colloidal sol is prepared by the given method in the figure.What is the charge
on hydrated ferric oxide collodial particles formed in the test tube? How is the sol
represented?

FeCly
Solution

=7\ Na0H

Solution

(iii)  How does chemisorption vary with temperature?

Solution:
(i)  Activated charcoal in gas mask adsorbs poisonous gases.

(i) Negative charge; FesOy.0 HoO[/OH™

(iii)  Chemisorption initally increases then decreases as the temperature increases.It is due to the fact

that heat supplied intially acts as activation energy.The decrease afterwards is due to the exothermic
nature of adfsorption equilibrium.

Q. An element crystallizes in fcc lattice with cell edge of 300 pm. The density of element is
32 1[],81(;(-”;_“. Calculate the number of atoms in 108g of the element.

Solution:
Given:

FCC lattice, /7 = 4
p= 1[].81@:-;’}1_3

a = 300pm = 300 x 10~ Yem

zx M
.-iI =
f {:'i -, .-"llrr‘-{
J-I!r _ ||'? w “:i)(f'ur_.!,

~10.8 x (300 x 1071) x 6.022 x 10%

= = 175.6¢
1 g
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10%
n =
175.6

= 0.615mol

1 mol contains — 7t 4 atoms

0.615mol — (0,615 x Ny = 14.81 x 10%atoms

22 (@) Name the method of refining which is
(i)  used to obtain semiconductor of high purity

(ii) used to obtain low boiling point

(b) Write chemical reactions taking place in the extraction of copper from ('3 5.

Solution:
(a) (i) Zone refining
(ii) Distillation

(b) The steps involved in the exttraction of copper from s S are:
C'ug S(s) + 304(g) — 2Cu0(s) +250s(g)

2Cu0(s) + Cua S(s) — 6Cu(s) + SOs(q)

This process is known as autareduction.

The copper obtained here is impure.lt is refined by electrolytic refining.
At cathode:

Cu** (ag) + 2~ — Cu(s)

At anode:

Cu(s) — Cu®™ + 2e”

Anode —
[ impure
copper]
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392 Give reasons for the following:

(i) Transition elements and their compounds act as catalysts.
(i) E°value for (_‘lfng_ f.‘lfu) is negative whereas for [Cfug_ff*u) is positive.

(iii)  Actinoids shows irregularities in their electronic confriguration.

Solution:
(i) The different reasons as to why transition elements act as catalysts are given as follows:

(a) Due to the presence of unpaired electrons in their incomplete d - orbitals and hence possess the
capacity to absorbs and re - emit wide range of energies. This makes the required energy of activation
available.

(b) In number of cases the transition metal provides a suitable large surface area with free valencies
on which the reactants are absorbed.

(i) £° value for M n®* /M n is negative due to extra stability of half filled 3d- orbitals of M/n?* (3d”)
whereas F° value for C'u™ /C'u is positive because the high energy to transform | C'uu — C*uz_] is not
balanced by low hydration energy.

(iii) The irregularities in the electronic configuration of the actinoids is due to the extra stability of the
2. f3andfVin 5-f orbitals.

3?2 Write the structures of monomers used for getting the following polymers:
(i) Nylon - 6,6
(ii) Glyptal
(iii) Buna - S
Solution:
PolymersMonomers Structure
g’)élon gi?aﬁir::;\rl]\}/l;eziipic acid V2 - (CHy), — N HyandHOOC — (C'Hz)y — COOH|

HO -CHy —CHy —OH and

Ethylene Glycol and COOH
Glyptal lohtalic acid @

COOH
CHy,=CH—-CH=(CH>sand
CH=CH,

1,3 - Butadiene and

Buna- S Styrene
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Q.
CH,
32 (i) Is | * ahomopolymer or copolymer?Give reasons.
f CH,CH},
(ii) Write monomers of the following polymers:
HN\I/N\H/NH CH,
N\r/w
NH ?
I
(iii) What is the role of Sulphur in vulcanization of rubber?
Solution:

(i) Homopolymer as it contains only one type of monomer unit.

(i) Melamine and Formaldehyde

I
H— C—H

(iii) During vulcanization, Sulphur is added to the rubber as it forms cross - links between polymers chains
thereby imparting more tensile strength, elasiticity and resistance to abration.

3?2 (i) What type of drug is used in sleeping pills?
(ii) What type of detergents are used in toothpaste?

(iii) Why the use of alitame as artificial sweetner is not recommended?

Solution:
(i) Tranquillisers

(i) Anionic detergents

(iii) Altane is not recommendable as it is high potent artificial sweetner, its sweetness is difficult to
control.

3?2 Define the following terms with a suitable example in each:
(i) Broad - spectrum antibiotics

(ii) Disinfectants

(iii) Cationic detergents
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Solution:
(i) Antibiotics that are effective aganist a wide-range of gram - positive and gram - negative bacteria are
known as broad - spectrum antibiotics, for eg. Chloramphenicol.

(i) Disinfectants are chemical substances which kill micro - organisms but are not safe to be applied to
the living tissues. Fir eg. Boric acid, Bithional, savlon, Dettol, etc.

(iii) Cationic Detergents: The detergents in which cations are major part of their molecules and are
involved in the cleansing action. These are quartenary ammonium salts of amines with acetates,
chlorides or bromides. for eg. Cetyltrimethylammonium bromide.

Q. (i Out of (("H 3 )3C' — Brand (C'Hy)3C' — I, which one is more reactive towards Sy 1

32 and why?

(i) Write the product formed when p-nitrochlorobenzene is heated with aqueous NaOH at
443K followed by acidification?

(iii) Why dextro and laevo - rotatory isomers of butan - 2-ol are difficult to seprate by
fractional distillation?

Solution:
(i) (C'Hy)s1 . beacuse [~ is a better leaving group than By .

CHs CHs
| |

CHs—C—Br ——— 3 CH3—C4+ + BQ

CH3 CHs

CH3 CHs

| |
CHg—C— | ——— QHs—Cy + |-

CHs CHs

(i)
Cl ONa OH
NaOH H
H>O
NO» NO» NO»

(iii) Dextro and Laevo- rotatory isomers of butan-2-ol are difficult to seprate by fractional distillation due
to their identical boiling points.

Q. An aromatic compound 'A’ on heating with 373 and KOH forms compound 'B' of molecular
33 formula (s H+ N which on reacting with ' H ('[3 and alcoholic KOH produces a foul
smelling compound 'C'. Write the structures and IUPAC names of compound A,B and C.
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Solution:
The reagents Brgwith KOH is used in HOffmann reaction.

'A'should be amine  CyH-N + C0O — C-H-NO

CONH,

Benzamide

CONH2 B+ KOH NH,
E— (CeH7N)

(Benzamide) (Aniline)
(A) (B)

+ —
NH =cC
2 CHCl3+ N
—_—
KOH
(Aniline) (C)
(B) [ Benzene isonitrile]

Q. CHO
33 (0 @’ NaCN(HCI

(i) (CEHECHEJE Cd + 20H,COCT —
CHE fi:lBTz;‘rHEdP,;
5

(iii) |
CH;-CH-COOH  (i#)H:0

Solution:O
=+
O Na OH
{ ~_~H

~.~H
i C—H & c
(')©/ NaCNE©’ — ©/ \HEET

(i) [C5H5CH33|2 C'd + 2CH;COCT =2C;HsCH,COCHy + CdCly

ik e e
(iii) CH3— CH — COOCH %} CH3— C —C —BrM) CH3;— C —C —OH
' | I
Br Br
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??3 Write chemical equations for the following reactions:

(i) Propane is treated with dilute Ba((OH )s.
(ii) Acetophenone is treated with Zn( Hg) /Conc. HCI.

(iii) Benzoyl chloride is hydrogenated in presence of P{Fa.-IB{:S()_;.

Solution:
OH |C|)

| Ba(OH), |
2CHz3— C — CH3 CH3 —C CHp— C — CH3

|
Propanone ‘
( ) CH3

(Aldol condensation product)

(ii) Clemmenser reaction

Zn—H_q—f"r;-nr-.Hf"l’} CoHsC'HoC'Hy + Ha0O

CsHsCOCH; + 4[H]

(iii) Rosenmund reaction

(0] (@]
[ |
CeHs — C — CI +H, 203504, Ry WL 4 +Hel
Benzoyl chloride Benzaldehyde
393 Differentiate between the following:

(i) Amylose and Amylopectin
(i) Peptide linkage and Glycosidic linkage

(iii) Fibrous proteins and Globular proteins

Solution:
(i) Amylose consists of 200 -1000 D - glucopyramose units connected in cv — linkage between C1 of one

unit and C4 of the next water insoluble amylopectin has similar structure to that of amylose except that
the chains are branched.

(i) The bond connecting the amino acids in a protein is commonly called a peptide linkage or peptide
bond. Itis an amide bond formed between -COOH and — \ H.

(iii)

[Fibrous proteins Globular proteins

https://learn2.entrance360.com/testprep/answer-key/?user_test_id=664561 162/473



1/19/2021

Analysis of Your Test

(i) Consists of linear thread like molecules
which tend to lie side by side to form fiber
like structure.

(i) Polypeptide chain is folded,
around itself forming almost
spheroidal shape.

(ii) Insoluble in water.

(ii) Soluble in water.

(iii) eg. Keratin in hair

(iii) eg. Albumin in eggs, insulin.

Q. Write chemical reactions to show that open structure D-glucose contains the following:

33
(i) Straight chain

(ii) Five alcohol groups

(iii) Aldehyde as carbonyl group

Solution:

(i) Glucose reacts with HI to form n - hexane indicating that the six carbons are linked in straight chain.

CHO

(|3HOH L
(| ) Heat
CH20H

CH3#”CHo— CHgo — CHo— CHs— CHj

n - haxane

(i) Glucose gives pentacetate derivative on acetylation with acetic anhydride. This confirms the presence

of five -OH groups.

CHO CHO o
| (CH3CO),0 | I
(CHOH ) >((|:1—|—o—c:—c:|-|3)4
CH20H CHp— 0 —C—CHy
s

(Glucobepentacetate)

(iii)

CHO COOH

| |
(CH—OH), 22Waler,  chon),

I |
CH,— OH CH20H

( Glueonic acid )

This indicates that the carbonyl group is present as an aldehyde group.
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33

Solution:

{

2

;o 2= 2+ .
Mg(s) + Cuggipgy = Mgigoparn + Culs)

Calculate E..j for the reaction. Write the direction of flow of current when external

opposite potential is applied us:
(i) less than 2.71V

(ii) greater than 2.71V

According to Nernst equation

Er-m’f =E,
Er-m’f =2
Ereet = 2.

. 2303RT, (4

cetl = 198 N

- 2.303 x 8.314 x 298

71— — log
2 x 96500

T4V

Analysis of Your Test

E., for the given redox reaction is 2.71 V.

0.001
0.01

(i) When an external opposite potential is applied less than 2.71V, the direction of flow of current would
remain same.

(i) When an external opposite potenial is applied more than 2.71V, the direction of flow of current would
be reversed.
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Q. (a) Steady current of 2 amperes was passed through two electrolytic cells X and Y connected

33 in series containing electrolytes F'e5'(J), and Zn 50, untill 2.8g of Fe deposited at the
cathode of cell X. How long did the current flow? Calculate the mass Zn deposited at the
cathode of cell Y.

(molar mass : Fe =56 g mol', Zn = 65.3 g mol’, 1F = 96500C mol")

] ]

(b) In the plot of molar conductivitylff“a,”j Vs square root concentration {2 ), following

curves are obtained for two electrolytes A and B:

Answer the following:
(i) Predict the nature of electrolyte A and B.

(i) What happens on extrapolation of /,,, to concentration approaching zero for electrolytes
A and B?

Solution:
(a) According to faraday's first law

26 x 2 xt _ :
2.8 = ————— = 48253 = BUmunsdlsecs
2 » 96500
, , 65.3 I
weight of Zn deposited = ————— x 2 x 4825 = 3.265¢g

2 x 96500
(b) (i) 'A' represents the strong electrolyte whereas 'B' represents the weak electrolyte.

(i) For strong electrolyte A, as the concentration approaches zero value, the molar conductance
approahces a limiting value called molar conductance at infinite diution.

For weak electrolyte B, it is rectangular hyerbola and does not intercept Y-axis, the value cannot be
calculated.
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Q. (@) How do you convert the following:
337

(i) Phenol to anisole
(ii)Ethanol to Propan-2-ol

(b)write the mechanism of the following reacion:

Ha50

CoHyOH —— CHy = CHy + HyO

l.ih

(c)Why phenol undergoes electrophilic substitution reaction more easly than benzene?

Solution:
(a)(i
OH OCH3
& o Ly 2. €5
(Phenol) (Anisole)
(i)
OMgl
I | +
CH3— C — H + CHzMgl ———>951rgr CH;— CH — CHj b /H20
OH
|
CH3— CH — CH3 + Mg”
“OH
Ha500
(b) Co HyOH —— o C'Hy = CHy+ HyO
it
Mechanism:
Step 1: Formation of protonated alcohol.
H

o
CH3CHy — O

4 e o
CH3CH,—O—H + H NH

Step 2: Formation of carbocation:

[\' / Slow

CH—CH — "0 === CH3CHy + HyO:

Steo 3: Elimination of a proton to form ethene.

H—CHE—CHQ:CHEICHE—H_
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(c) Phenols undergoes electrophilic substitution reactions due to the strong activating effect of -OH group
aatached to benzene ring.

Q. (a) Account for the following:
338
(i) o-nitophenol is more steam volatile than p-nitrophenol.

(ii) t-butyl chloride on heating eith sodium methoxide gives 2-methylpropene instead of
t-butylmethylether.

(b) Write the reaction involved in the following:
(i) Reimer - Tiemann Reaction
(ii) Friedal - Crafts Alkylation Of Phenol

(c) Give simple test to distinguish between Ethanol and Phenol.

Solution:
(a) (i) o-Nitophenol is the more volatile isomer because its hydrogen bonding is inteamolecular.p-

Nitrophenol is is less volatile because intermolecular hydrogen bonding causes association among its
molecules. Thus, o-nitrophenol passes over with the steam, and p-nitrophenol remains in the distillation
flask.

(ii) t-Butyl chloride on heating with sodium methoxide gives 2-methylpropene because E1 favored over
S L.E1 reactions are favored with substrates that can form stable carbocation (i.e, tertiary halides)and
by the use of poor nucleophiles.

OH

O Na
HO

Riemmer - Tiemam Reaction

OH OH OH
CH
Anhyd AICI3
) + CHzCl —— 35 +
(ii)
CH,

P) (Q)

(c) Ethanol and Phenol can be distinguished by iodoform test.

CHyCHyOH + 45 + 6NaOH — CHI; + HCOONa + 5Nal + 5H,0
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OH

+ Il + NaOH — > No reaction

393 (a) Given reasons for the following:
(i) Sulphur in vapour state shows paramagnetic behaviour.
(ii) N-N bond is weaker than P-P bond.
(iii) Ozone iss thermodynamically less stable than oxygen.
(b) Write the names of gas relased when CU is added to

(i) dilute HNO3 and

(ii) conc. HNO3

Solution:
(a) (i) In vapour state, sulphur partly exists as S, molecule, which like O, has two upaired electrons in the
antibonding ;* orbitals and hence exhibits paramagnetic.

(ii) The single N-N bond is weaker than P-P bond because of high interelectronic repluion of the non-
bonding electrons, owing to the small bond length.
(iii) O3 is the thermodynamically unstable and decomposes to O,. The decomposition is exothermic.

(0) () 3CU + 8BHNO; 8™ aNO + Cu(NO3)y + 4H,0

(i) Cu + 3HNO3 229 N Oy + Cu(NO3)s + Hs0

el

Q. When MnO, is fused with KOH in the presence of KNO3 as an oxidizing agent, it gives a dark
34 green compound (A). Compound (A) disproportionates in an acidic solution to give a purple
compound (B). An alkaline solution of compound (B) oxidizes Kl to compound (C) whereas an
acidified solution of compound (B) oxidizes Kl to (D). Identify (A), (B), (C), and (D).
Solution:

IMnOy + AKOH + Oy —  2K,Mn0O;  +2H,0
A

(green)
Potassinm manganate

E_UH()_%_ +4H7 = 2MnO] +2Mn0Oy + 2H50
A B

(purple)
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2MnO; + HyO + KI — 2MnOy+2KOH + K10y
B ;
Potassinm iodate

2MnO] +16H* + 101~ — 2Mn*" + 8Hy0 + 51,
5 n

Q. Write the [UPAC name of the complex [P!‘.I:{"H:'lg(qg]. Draw structures of geometrical
341 isomers for this complex.

Solution:

[pflff"}ijlgcffg]
IUPAC Name: Dichlorido(ethane-1,2-diamine)platinum(ll)

Geometrical Isomers:

Cis form

Trans
E?aiz Using IUPAC norms write the formulae for the following :
1. Hexaamminecobalt(lll) sulphate
2. Potassium trioxalatochromate(lll)
Solution: -
1.[Co{ N Hy)so (S
2. K3 [Cr(CH0,): ]
3943 Out of [C'a Fg|*~ and [C'a(en )3]**, which one complex s
1. paramagnetic
2. more stable
3.inner orbital complex and
4. high spin complex
(Atomic no. of Co =27)
Solution:
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1. [C(;Fﬁ]a_ is paramagnetic.

2. [CrJ|:z=u_‘J3]3_is more stable due to chelation.

3.[C'o(en)3]*" is inner orbital complex.

4. [C(;Fﬁ]a_ is high spin complex.

:34 (a) (i) Write the disproportionation reaction of Hy P ().
(ii) Draw the structure of X e F

(b) Account for the following:

(i) Although Fluorine has less negative electtron gain enthalpy yet F, is styrong oxidizing
agent.

(i) Acidic character decreases from N,O3 to Bi, O3 in group 15.

(c) Write a chemical reaction to test sulphur dioxide gas. Write chemical eqaution involved.

Solution:

(a) (|) -lH;gP(.};g — Jng(.}] T PH;;

(i)

(b) (i) Fluorine is the strongest oxidising agent because of:

» F, has low enthalpy of dissociatiation.
» F, has high free energy of hydration.

(ii) The oxides E;O3 of N and P are acidic. As amphoteric and those of Bi basic beacuse the metallic
character of the element and hence the basicity of its oxide increases with increasing atomic number.

(@) ffgC}‘gf-_}': T 35'(.}2 T Hg.ﬁ'(_}_l — C}‘g I: 5'()4)3 T ffg.‘_:r'()_l T Hg(_}

SO, turns a filter paper moistened with acidified potassium dichromate solution green, due to the
formation of ¢,.3+ and acts as a reducing agent.
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3?4 Write structures of compounds A and B in each of the following reactions :
CH,CH;
1. KMnO,—KOH | H:0" 4
OH
2. CrO; 4 _HaN-NH-CONH,
Solution:
(1)
CH2CH34 coo K" COOH
KMnO4—KOH @ H,;0" @
(A) (B)
Potassium (Benzoic acid)
benzoate
(i)
OH 0 N NHCONH,
© CrO; é NH, NHCONH, é
(A) (B)
Cyclohexanone Cyclohexanone

Semicarbazone

Q. The decomposition of NH 3 on a platinum surface is zero order reaction. If rate constant (k)
34 is 4 % 10~ ) s~ how long will it take to reduce the initial concentration of NH 3 from 0.1
M to 0.064 M.
Solution:
For a zero-order reaction,
.'.-1 - .'.-l
|Ill f— U—
t
A, — A 0.1 —0.064 0.036 :
>t="—"= ———— = ——— =10.009 x 10°s = 9 secs
15 4 = 10 4 = 10
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Q. A 4% solution (w/w) of sucrose (M = 342 g mol™") in water has freezing point of 271.15K.
34 Calculate the freezing point of 5% glucose (M = 18[]1(1,.;-”(:?_]) in water.

(Given: Frezzing point of water = 273.15K)

Solution:

&Tf = I{Jr X m

= 1641 ®x — x — — 48K
180 45
AT, =T7 —T;
4.8 =273.15 - T§
Tf — 268,35
3(,24 Why conductivity of silicon increases on doping with phosphorus ?
Solution:

There is an increase in conductivity when silicon is doped with Phosphorous because &; doped with 7
becomes N-type semiconductor. In that, four valance electrons will be used for bonding with Si and fifth
electron serves to conduct electricity.

:34 Write IUPAC name of the given compound :
Cl
SO;H
Solution:
Cl

4 — C'hlorobenzenesul phonic acid

SO,H
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??5 Write two differences between an ideal solution and a non-ideal solution.
Solution:
Non-ideal
Ideal Solutions solutions

1) The interaction between the
components are similar to those in the
pure components

2) there is no volume charge and enthalpy
change on mixing the components.

1) the interaction between the
components are different from those of
the pure components.

2) AV #£ 0, AH # 0on mixing the

. ts.
(AV — 0, AH — 0) components
3?!_;1 Write IUPAC name of the complex [C‘r[_.-‘n,’H;ij_]C‘.Fz]_. Draw structures of geometrical
isomers for this complex.
Solution:

Tetraamminedichlorido chronium(iii ) ion.

Geometrical isomers of [C'r( N H3 ) ,C'l5] ™

Cl Cl
HsN Cl H3N NH
NP
>l LT Thy
HaN“ | “NHj NH3 | "NH3
NH3 Cl
Cis-form Trans-form
25;2 Using IUPAC norms write the formulae for the following :
(i) Pentaamminenitrito-O-cobalt ({ I I') chloride
(i) Potassium tetracyanidonickelate ({ ')
Solution:

() [CO[NH3)5{ONO)|Cly
(i) I [Ni(CN)y]
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?‘35 (i) Write the role of 'CO'in the purification of nickel.

(ii) What is the role of silica in the extraction of copper ?

(iii) What type of metals are generally extracted by electrolytic method ?

Solution:
(i) C'O forms a volatile complex Nickel tetracarbonyl, Vi(('(2)4 leaving behind impurities. The nickel
tetracarbonyl complex is heated to a higher temperature, decomposes to give pure metal.

Ni +400 2" Ni(co),

Ni(c0) "™ Ni +ac0

e
(ii) Silica [S10)3] acts as a flux, added before roasting to combine with
Fe( [impurity] and form FeSi(y [slag]
FeO + 5i09 — FeSiOy

(iii) Very highly reactive metals like sodium, Potassium,calcium etc are generally extracted by
electrolytic method.

3?5 Give reasons for the following :
(i) Transition metals form alloys.
(ii) M50 is basic whereas M (- is acidic.
(i) F27 is a strong reducing agent.
Solution:

(i) The size of transition metals are similar size, Therefore, they get easily settled in the  crystal lattice of
another metal, hence, they form alloys.

(i) M n=2()qis bnasic because N is +3 and exist in J electronic configuration.
M7 can lose 4 more electron to achieve -+ 7 oxidation state of ° state.

Mn»Q+ is acidic, because, it already exist in highest horrible oxidn state i.e, +7 and has no more
electrons left to lose. therefore, A 1n2(J+ is acidic

(iii) 73,27 get easily oxidised to F,5F,as [y, %+ is more stable, hence 7,2+ acts as strong reducing
agent.
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395 (i) Why bithional is added in soap ?

(i) Why magnesium hydroxide is a better antacid than sodium bicarbonate ?

(iii) Why soaps are biodegradable whereas detergents are non-biodegradable ?

Solution:
(i) Bithinol is added to soap to reduce the odour produced by bacterial decomposition of organic
matter on the skin.

(iiy M g (O H )5 is a better antacid than sodium bicarbonate because, it is insolute and ~ does not
increase the pH above neutrality.

(iii) Soaps are biodegradable whereas detergents are non bio-degradable, because detergents have
generally highly branched hydrocarbon chains. the side chain stops  bacteria from attacking breaking
the chains, hence, they are non- biodegradable while  in soaps, it is not the case.

395 Define the following terms with a suitable example in each :
(i) Antibiotics

(i) Artificial sweeteners

(iii) Analgesics

Solution:
(i) Antibiotics :- Chemical substances, which in low concentration either kill or inhibit the growth of micro
organisms by intervening in their metabolic processes.

For eg, Penicillin, Chloramphenical etc.

(i) Artificial sweetners :- The chemicals that are added tp load to add sweetnerss, controlling the calorie
intake at the same time are known as artificial sweetners.

For eg. Saccharin, aspertame,sucrolose etc -

(iii) Analgesics :- Neurologically active drugs which reduce or abolish pain without causing impairment of
conscioiusness, mental confusion,inco- ordination or paralysis or some other disorder of
the nervous systems are called analgesics.

For eg; Aspirin, Paracetamol, Ibuprofen etc.

??5;7 What type of stoichiometric defect is shown by ZnS and why?

https://learn2.entrance360.com/testprep/answer-key/?user_test_id=664561 175/473



1/19/2021 Analysis of Your Test

Solution:
ZnS shows Frenkel defect due to small size of 74,2+ ion.

??5 Write one stereochemical difference between 51 and 5 2 reactions.

Solution:
In 55 1 mechanism, racemisation is observed while in 5y 2Zmechanism, complete inversion of

configuration occurs.

3?!_;9 State Henry's law and write its two application

Solution:
Henry's law: The mass of gas dissolved in a given volume of the liquid at constants temperature is directly
proportional to the pressure of the gas present in equilibrium with the liquid.

Two application are as follows:
(i) In the production of carbonated beverages.

(i) In the deep sea diving

396 Write the hybridization and magnetic character of the following complexes:

(i) [Fe(Hy0),*"
(i) [Fe(CO)]

(Atomic number of Fe = 26)

Solution:
W [Fe (Hy0)g*

o5 Fe = 45%3d°

Fert = 459340
3d 4s 4p 4d

(AENEI KR R 3 0 I I
e R

sp3d?2

Hybrization — .4;1;;3{{2
Paramagnetic, as it contains an unpaired electrons.

(i) [Fe (CO);]
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o5 Fe = 4523d°

3d 4s 4p
MR [+ Iﬂﬂhﬂ
—1 —

dsp3

Hybridiastion — rf.«-pa

Diamagnetic, as it does not contain any unpaired electron.

??6 Write the structures of main componds A and B in each of the following reactions:
- , CH;MgBr/H,0 LiAH
(Wl CH,CH,OCNT=3"E 3, 5 G
CH;
(i) (i) CrO; .-'(CHJ,,CO)lo , o HN-NHy o
(i) H;0 /A
Solution:
I I
i CH3 MgBr LiAIH
0 cHscH,ON =225 cHjcHaC—CHs ——2%— CH3CH2CH—CH3
(A) (B)
Butan-2-One Butan-2-ol
CHs CHO CH= NNH,
(ii) () CrO4(CH5C0),0 NH,— NH,
_—5 —e <5
(ii) H30+, A
(A) (8)
Benzaldehyde Benzaldehyde dehydrazone
3?6 How will you convert the following:

(i) Impure Nickel to pure Nickel

(ii) Zinc blende to Zinc metal

(i) [Ag(C'N)s] to Ag
Solution:
A 0K .. \
) Ni +4C0 = Ni(CO)y

470K

Ni(CO)y "8 Ni +4C0
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(i)
ZnS is concentrated by froath floation process.

Roasting: 7,5 + 302”%”2_2;:() + 250,
REduction: 7,7 + (7 53" Zn + OO

Impure zinc obtained is purified by distillation or electrolytic refining.

(iii) Zn reduces [Ag(C'N J3|  to Ag

[Ag({CN)s]™ (ag) + Zn(s) — 2Ag(s) + [mef*_-"f]_;]g_ (aq)

Ag refined by electrolytic refining.

3?6 Given reasons for the following:

(i) The transition metals generally form coloured compounds.
(i) F° value for (f'lhr;i_,.-f_‘lfnz_} is highly positive than that for ( C'r** ff‘rz_} couple.

(iii) The chemistry of actinoids elements is not so smooth as that of the lanthanoids.

Solution:

(i) Colour is due to the presence of incomplete d- subshell. During these transtions, they emit raditions
corresponding to some wavelength in the visible region spectrum.

(ii) It is so because the third ionisation energy of Mn is very high ({ﬁfﬂﬂ“)

Analysis of Your Test

(iii) This is due to the much smaller energy difference between 5f,6d and 7s subshells of actinoids than 4f,

5d and 6s subshells of lanthanoids.

3?6 Write equations to the following reactions:

(i) Acetylation of aniline
(ii) Coupling reaction

(iii) Carbyl amine reaction

Solution:
(i) Acetylation of anilline:

O

o I
NH;p NH — C— CH3

g j

CH3_ Pyridi

@ + >0Mi @ + CH3— C— OH
CH3—ﬁ

0

(ii) Coupling reaction:
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+
N5 Cl

OH
@ + @ ﬂ;~<;>—N=N —©—0H+CI7+OH7

(iii) Carbylamine reaction:

R—NHy+ CHCl3 + 3KOH (alc)) 3 R— NC+3KCl+ 3H:0

3?6 Define the following with a suitable examole in each:
(i) Oligosaccharides
(ii) Denaturation of protein
(iii) Vitamins
Solution:

(i) Oligosaccharides: Carbohydrates which on hydrolysis give 2 -10 molecules of monosaccharides are
called as oligosaccharides. For example: Sucrose.

(ii) Denaturation of Proteins: On heating or on treatment with the mineral acids, the water soluble
globular proteins undergo coagulation or precipitation with loss of biological activity to give watre
insoluble fibrous proteins.This process is known as denaturation of proteins.

(iii) Vitamins: A group of biomolecule, most of which cannot be produced by the body and must be
supplied in small amounts in diet to perfom the specific biological functions fo the life growth and health
of human beings and animals.

??6 Write the reaction involved when D-glucose is treated with the following reagents:

(i) Brs water

(i HoN — OH
(i) (C'H4C'O)»0

Solution:

(i)

?HO ?OOH
Br,—H,O

(|CHOH)4 + (0] 2223 ((|3HOH)4

CH,0OH CH,OH

D-glucose Gluconic acid

(i)
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CHO CH = NOH
| NH,OH I
(CHOH), ——=—* (CHOH),
| H0
CH,OH CH,OH
D-glucose Glucose oxine
(iii)
CHO CHO 0
| Il
(?HOHM * S(CH3C0); 0 ——> (cH—0— C— CH3), + 5 CH3 COOH
CH,OH | ﬁ)
D-glucose CH,—O— C— CHsj
Glucose pentaacetate
3967 Out of [y ('] and AgC'l, which one shows Schottky defect and why?
OR
Why does # () apear yellow on heating?
Solution:

1(a) I '] shows schottky defect because size of cation [I{]_ and anion [(*.i’]_ are similar in size.
OR

1(b) On heating Z (), it loses oxygen and turns yellow. The excess of 7,2+ ions thus formed get
trapped into the vacant interstitial sites and the electrons in the neighbouring interstitial sites.

Zn0 = Zn* + é(_}g + 2e”.

3?6 Arrange the following in decreasing order of basic character :

CeHsNHy, (CHy), N, CyH;NH,

Solution:
The following order shows the relative order of basicity:Cs Hs N Hy = (C'Hy)3N = CyHs N Ho

26 What type of colloid is formed when a solid is dispersed in a liquid? Give an example.

Solution:
Sol is a colloidal suspension with solid particles in a liquid. For e.g. Paints, Cell fluids etc.
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Q. Out of Chlorobenzene and Cyclohexyl chloride, which one is more reactive towards
370 nucleophilic substitution reaction and why?

Solution:
Cyclohexyl chloride is more reactive towards nucleophilic substitution reaction because C-Ce bond
strength is less in cyclohexylchloride than chlorobenzene.

In chlorobenzene, due to the conjugation of chlorine with benzene ring, partial double bond character

develops between chlorine atom and carbon atom of benzene ring through which carbon is attached.

3?7 What is the basic structural difference between starch and cellulose?

OR

Write the products obtained after hydrolysis of DNA.

Correct Answer:

Solution:

Starch is a linear polymer of cv — [ glucose having helical structure in which Cy of one glucose unit is
attached to C of the other through cv — glycosidic linkage whereas cellulose is linear condensation
polymer of 3 — ) glucose in which thereis 7 — D) glycosidic linkage.

OR

On complete hydrolysis of DNA, a pentose sugar, nitrogenous bases like Adenine, Guanine and
Phosphoric acid are obtained.

397-2 Write balanced chemical equations for the following processes :
(a) C'l5is passed throug slaked lime.

(b) S()o gas is passed through an aqueous solution of F'e( 1) salt.

Solution:
Following are the reactions:

(a)2C'a(OH)s + Cly — Ca(OCI)s + CaC'ly + 2H50.
calcium hypochlorite

(b)SOy + Fey(S0y)3 + 2H,0 — 2FeS0y + 2H,50
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Q. Give reasons :
37

(a) Cooking is faster in pressure cooker than in cooking pan.

(b) Red Blood Cells (RBC) shrink when placed in saline water but swell in distilled water.

Solution:
(a) Itis so because the pressure inside the cooker is high, as very less steam goes out. Higher the
pressure, higher is the boiling point. Hence, the cooking is faster in pressure cooker.

(b) As the concentration of saline solution is higher than the concentration inside the cell. Thus, water will
move outside the cytoplasm and the cell will shrink, termed as Plasmolysis or Crenation. On the other
hand, when RBC is placed in distilled water, water will enter the cell leading to swelling of the cell.

397-4 Define order of reaction. Predict the order of reaction in the given grahs :
T.
£y
[R],—
T.
b) ‘tue
[R], —

where [R]U is the initial concentration of reactant and 112 is half-life.

Solution:

(0.693
(a) 1storder |2 = T
(b) Zero order[a‘_“-2 — 2_;]
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3?7 (a) Write two poisonous gases prepared from chlorine gas.
(b) Why does (4,2 solution give blue colour on reaction with ammonia ?
Solution:

Phosphene [COCI)s|, Tear gas[C'Cl3NO5]
CuSOylaq) + NH,OH(aq) — [Cu(N Hy)y| SO4(aq) + 4H50.
(blue)

OR

Cu* (ag) + 4N Hy(ag) — [C‘u[.-"fH;;].;]z_ (ag)

(blue)
Q. When Fe('ry() 4 is fused with N a, C'(J4in the presence of air it gives a yellow solution of
37 compound(A). Compound (A) on acidification gives comound (B). Compound (B) on reaction
with [ ('] forms an orange coloured compound (C). An acidified solution of comound (C)
oxidises Nay 5 ()4 to (D). Identify (A), (B), (C) and (D).
Solution:

1FeCryQy + 8NayC Oy + TOy — 8BNayCrQy + 2FeqOy + 3C0,
Sodium Chronate
(Yellow)
(A)
2NasCro0y + HoSOylcone.) — NaoCraOs + Naa SOy + HaO
Sodium dichronate
(B)
NasCryOs + 2KCl — KoCroOs + 2NaC'l
(©
KyCroO;+4H3S04+3NaSO03 — K SO4+Cro(504)3+4H:0+3Nay S0y

(@) (D)
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??7-7 Write IUPAC name of the complex [C(_} (en o _-‘-,-'(jgj[ff]_. What type of structural
isomerism is shownby this complex?
Solution:

[Colen)3(NOg)CI|™
chloridobislethane — 1,2 — diamine )nitro cobalt(II1)ion

It shows linkage isomerism.

% Using IUPAC norms, write the formulae for the following complexes:
(a) Hexaaquachromium(lll)chloride

(b) Sodium trioxalatoferrate(lll)

Solution:
Co-ordination compounds.

(@) [Cr(H20)5] Cly
(b) Nay [F-.’"I:Cg(.}_]j;;]

3?7 (a) Although both [_“»"EC*M]E_ and [Ni(CO),]have sp? hybridisation yet [_ﬂ-‘;j(‘jh]z— is
paramagnetic and [ Vi C'O)4]is diamagnetic. Give reason. (Atomic no. of Ni = 28)
(b) Write the electronic configuration of ;7 on the basis of crystal field theory when
() Ag < P and
(if) ﬂ\{] = P
Solution:

(a) Cl, being a weak ligand, does not pair up the electrons, so, [_-"ﬁ(‘th_ is paramagnetic, while in
[Ni{C'O)4] CO, being a strong ligand pair up the electrons as it approaches the metal ion, leaving no
electrons unpaired, hence it is diamagnetic.

b)) Ay < P, £3g eg?

(i) Ay > P, t3g
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Q. Write structures of main compounds A and B in each of the following reactions:

38

Analysis of Your Test

Pl Hy/Pd—BasS0,
_>

(a) CsH;COOH '5° A

fi-\.lf_rH:ghf_fj'Bi"
—_—

(b) CHyC'N
{E.E.:IH:g GH'

Solution:
@ cyHscOOH L5 oy Hsc 0!

(A)

Benzoylchloride

ZnlHg)/cone. HOI
4 —

H;/Pd—BaS0,

y CsH;CHO
(B)

Benzaldehyde

0]
(b) CHacN L=TBMI B CHs(]g— CHy ZLHDTONC oy CHaCHa + HC
H0" " propanone  "C Propane
(A) (B)
.(?.28 The following data were obtained for the reaction :
A+2B-=C
Experiment [Al/M [BI/M Initial rate of formation of C/M min"’
1 0.2 0.3 4.2 % 1072
2 0.1 |01 | 60x10"
3 04 |03 | 168x107"
4 0.1 | 04 | 240x 107*

(a) Find the order of reaction with respect to A and B.

(b) Write the rate law and overall order of reaction.

(c) Calculate the rate constant (k).

Solution:

A+2B—=C

Supose order w.r.t Ais cx and w.r.t B is /7.
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Rate law[r = k[A]*[B]"]

(Rate) expy, rp = 4.2 x 1072 = L‘[D.E]“[D.S]j ——— (1)
ro = 6.0 x 107 = k[0.1]*[0.1]° ———1(2)

rs = 1.68 x 1071 = k[0.4]"[0.3]° ———(3)

ry = 240 x 1072 = k[0.1]%[0.4)° —— —(4)

r

—., we get.

T3

r 42x 102 k[0.2]°[0.3]7
ry 168 x 10-1  k[0.4]2[0.3]?

25 1"
= — = |=
100 2

-(3) -l

= a =2

i —3 . 1 Tev 113
similarly for 5,72 — 00X 1077 k[0.1]2[0.1]

ry 240 x 1072 k[0.1]2[0.4)3

017 60x107°% 1
= =-=3=1
[0.4]5 ~ 240x 102~ 4 "

=

(a) Hence, order w.r.t Ais 2, w.r.t Bis 1
(b) Rate Law:
r = k[A]’[B]

overallorder =2 +1 =3

r

= . n

(c) [D.E]“[D.E]j using eq" (1)
1.2 % 1072

= [D‘:’TW = 3.5?’?1‘.ﬂg_2.[;_2ﬁ.‘.!:ﬂ._1
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398 (a) Write the dispersed phase and dispersion medium of dust.

(b) Why is physisortion reversible whereas chemisorption is irreversible?
(c) A colloidal sol is prepared by the method given in the figure. What is the charge on Agl

colloidal particles in the test tube? How is this sol represented?

llr'e’.l solution

AgNOq
solution

Solution:
(a) Dispersed phase : Solid

Dispersion medium : Gas.

(b) Physisorption is reversible whereas chemisorption is irreversible because it does not involve the
formation of new compound while the latter does.

(c) Negative, Agl /I~

Q. An element X with an atomic mass of 814, has density 1[),2(1,.(-;”—3. If the volume of unit cell

38 o . . . .
iS2 7 w 102 om? identify the type of cubic unit cell.

(Given : Ny = 6.022 x 10%mol ")

Solutiogz v
p=Z2x
“Ii by _"'\r".{
5 _ P a® x Ny 10.2 x 2.7 x 107% x 6.022 x 10%
B M B 81
=2

Hence it is BCC type of unit cell.
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??8 A solution containing 1.9¢ per 100mL of KCI (M = ?-l.-"jgr}:r:f_])is isotonic with a
solution containing 3g per 100mL of wurea (M = GEJf;mrJF_]). Calculate the degree of
dissociation of KCl solution. Assume that both the solutions have same temperature.

Solution:

For isotonic solutions,
CTH(TRT - (—_Tm-rrt

=1 X Ch'f.“f — IC-fu;l-rrt

1.9 x 1000 3 1000
HAIX e = — X ——

=3 =2

observed colligative property

1=
calculated colligative property

KOol—- K7 + O™
0.25 0 0
0.2 —ax x

Total moles after dissociation =(}.25 — rv - v L ry

=025+«
0.25 + « 0.2+ o
=== ———=a =025
0.25 0.25
Q. Write the name and principle of the method used for refining of (a) Zinc, (b) Germanium, (c)
38 Titanium.
Solution:

(a) Zinc - refined by any of the two methods

(i) Distillation - This is based on the principle that the impure metal is evaporated to obtain the pure
metal as distillate.

(ii) Electrolytic refining - The more electropositive impuration pass into solution as soluble salts while the
less electropositive settle down as anode mud.

(b) Germanium - Zone refining.
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Principle- It is based upon the principle that the impurities are more soluble in the molter state (melt)
than in the solid state of metal.

(c) Titanium : Van Arkel Method

Principle- The metal should form a volatile compound which decomposes at higher temperature to pure

metal.
Q. Give reasons for the following :
38
(a) Transition metals form complex compounds.
(b) g values for (an_on) anl (_‘lf}rz_a.-f_‘lfu) are more negative than expected.
(c) Actinoids show wide range of oxidation states.
Solution:

(a) It is because of smaller size of metal ions, high iconic charges and availability of vacant d-orbitals.
(b) It is because of extra stability of ;* and " electronic configuration.

(c) It is because of less energy difference between 5s, 6d and 7d orbitals.

3?8 Write the structures of monomers used for getting the following polymers :
(@) Nylon-6
(b) Terylene
(c) Buna-N
Solution: H
N O
(a) Caprolactum g
CH;— OH
(b) Ethylene glycol |
CH;— OH
&
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COOH

Terepthalic acid

COOH

(© Buta — 1.3 — diene CHy,=CH-CH=CH,

&
Acrylonitrile CHy=CH—-CH=N
??8 (@)ls +cH, — CH(CgH_)+,, a homopolymer or copolymer? Give reason.
(b) Write the monomers of the following polymer:
{O-CH-CH,-C-0-CH-CH,-C},
| I |
CH, 0 CyH; 0
(c) Write the role of benzoyl peroxide in polymerisation of ethene.
Solution:

(a) It is a homopolymer, as it is made up of same monomers.

OH

|
(b) CHz— CH — CH,— COOH & CHp,— CH;— CH — CH,— COOH
|
OH
3 -hydroxybutanoic acid 3- Hydroxypentanoic acid

(c) It acts as an initiator for polymerisation by generating free radicle or decomposition.

Q. (a) Pick out the odd one from the following on the basis of their medicinal properties:

38

Equanil, Seconal, Bithional, Luminal
(b) What type of detergents are used in dishwashing liquids?

(c) Why is the use of aspartame limited to cold foods?
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Solution:
(a) Bithional is an antiseptic while the other three are tranquillizers.

(b) Anionic detergents

(c) It is because Aspartame decomposes at baking or cooking temperature.

399 Define the following terms with a suitable example of each:
(a) Antibiotics
(b) Antiseptics
(c) Anionic detergents.
Solution:

(a) Antibiotics : Antibacterial agents which in low concentration either kill or inhibit the growth of
microorganisms by intervening in their metabolic processes e.g. Chloramphenicol, Penicillin

(b) Antiseptics: Antibacterial agents which prevent the growth of micro-organisms and may even kill
them. e.g. Dettol, Bithional

(c) Anionic detergents: Synthetic detergents in which a large part of the molecules are anions and it is the
anionic part which is involved in their cleansing action e.g. Sodium lauryl sulphate.

??9 Among all the isomers of molecular formula C'y Hg B'r, identify
(a) the one isomer which is optically active.

(b) the one isomer which is highly reactive towards S, 2.

(c) the two isomers which give same product on dehydrohalogenation with alcoholic {"(J H .

Solution:
CH3 — CH — CHy — CH3
(@ 2 — Bromobutane |
Br

(b) C'H4C'Hy C'HoC'Ho Bris highly reactive towards § N2 as it is a primary halide.
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Br
|
(C) () CHz —C —CH3 2-Bromo-2-methylpropane

|
CHs

(ii) CH3C — CH2Br 1 - bromo-2-methylpropane
Hy
Br
CHs —(ls Ol — SRR el € =12

| |
CHs CHs

i
CHs —C —CH,Br —AIGKOH o c=CHy

| |
CHs CHs
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Q. Complete the following reactions :

39

CH,
£ HyPOs+HLO
(b) ET e 2
-t _—
N;Cl
©) CH, - NH, LCHCy Ethanolic KOH,
Solution:
CH2NH2
(@) _Ha/Ni [Medius Reaction]

[Mendius Reaction]

CHs

CHj

% PO+ HO B
(b) 3 2 2

+ -
N, Cl

(O-bromotoluene)
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Q. How do you convert the following :
393
(@) N-phenylethanamide to p-bromoaniline

(b) Benzene diazonium chloride to nitrobenzene

(c) Benzoic acid to aniline

Solution:

0
Il
NH - C — CHg3 NH - C CHg3

(@) _OH7/H* | HT
CH3 COOH

P-bronoamllne

2 S
N, Cl Ny BF,

b
°Q) e — ) 22 O

Nitrobenzene

COOH COO" NHj CONHa NHz2

(Benzoic acid ) Aniline

Q. (a) Give reasons :
394
(i) Benzoic zcid is a stronger acid than acetic acid.

(ii) Methanal is more reactive towards nucleophilic addition reaction than ethanal.

(b) Give a simple chemical test to distinguish between propanal and propanone.

Solution:
(a)

(i) Benzoic acid is stronger acid than acetic acid because the conjugate base formed after losing f7+, is
resonance stabilised in case of benzoic acid.
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COOH coo

—Q

(Resonance stabilised)

0}
(ii) It is due to steric and electronic reasons. Presence of methyl groupin ethanol, || hinders the
CHz3— C—H
O
approach of nucleophile to carbon of || and it also reduces the electrophilicity of the carbonyl gp.

— .=
due to + [ effect.

(b) Fehling's Test _&
CH3;CHyCHO+[Ag(NH;3)2|"+OH™ = CH;CH2COO™ +Ag | +NHs+
H->0

The silver thus deposited shines like a mirror.

Propanone does not show fehling's test.

399 (@) What are the products of hydrolysis of maltose?
(b) What type of bonding provides stability to qv — jeli1 Structure of protein?

(c) Name the vitamin whose deficiency causes pernicious anaemia.

Solution:
(a) On hydrolysis of Maltose, [) — glucose is obtained.

(b) Hydrogen - bonding

(c) Vitamin B — 2.

Q. Define the following terms :
39
(a) Invert sugar

(b) Native protein

(c) Nucleotide
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Solution:
(a) Invert Sugar : The equimolar mixture of ) — (+) — glucose and I} — (—) — fructose obtained
as a result of hydrolysis of sucrose is called invert sugar.

(b) Native Protein : A protein found in a biological system having a unique 3-D structure and specific
biological activity is called a native protein.

(c) Nucleotide : A nucleotide contains all the three components of nucleic acids i.e a phosphoric acid
group, a pentose sugar and a nitrogenous base.

Q. (a) The conductivity of () (i) 1ol [~ aceticacid is 4 95 « 1025 m 1. Calculate the
39 dissociation constant if A} for acetic acid is 39055 cmZmol

(b) Write Nernst equation for the reaction at 25°¢":
2Al(s) + 3Cu* (ag) —— 2AI* (ag) + 3Cu(s)

(c) What are secondary batteries? Give an example.

Solution:
(@) Given (' = 0.001molL ™! = 10 *molL ™!

K =4.95 % 1072 Sem ™!

. kx 10000 495 x 1077 % 1000 :

— =2 |
Am = C 10-3 = 49.535cm “mol
My 10.5
o= :r:! - — = 01267 = 12.67 Df."f
N 390.5 o

CH;COOH = CH;CO0O™ + H
' O O
cll — o) cox cox

n _lcHscooT)[HY] _ ca?
“~ T[CH;COOH] 1-a

1% 107 % (0.127)2 .
= o2 X2 844 x 10 S mol L]
1 —0.127

(b) 241 + 3Cu* — 241 +3Cu

(s)  (aq) (agq) (s)
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Nernst equation :
1.0591  [AP]

(
E..y = E°cell — log .
i i 0 og [(‘YHZ—]'i

(c) Secondary Batteries : Secondary batteries are those which can be recharged by passing an electric
current through them and hence can be used over and again.

e.g. Lead storage battery and Nickel cadmium storage cell.

3?9 (a) Represent the cell in which the following reaction takes place :

2AI(s) + BN (0.1M) — 2APT(0.01M) + 3Ni(s)

Calculate its emfif £, = 1.41V".

(b) How does molar conductivity vary with increase in concentration for strong electrolyte
and weak electrolyte? How can you obtain limiting molar conductivity f‘xf” for weak
electrolyte?

Solution: _
@ 2Al(s) + 3N (0.1M) — 2A*(0.001M) + 3Ni(s)

Cell Repn: Al(s) | AIPF(0.01M) || Ni?*(0.1M) | Ni(s)

4

. 059° A3+
NernstEqn: E_, = Ecell — 0.0%91 log [[:.IF_.;_]]-;
A '

[

0.0501 [10-2?
e _

= — 0.00985 log 1071
6 C[0 1P 5

(b) With increase in temperature, the greater inter-ionic attraction retard the motion of the ions and
therefore the molar conductivity falls in case of both strong and weak electrolytes.

The limiting molar conductivity (A% ) for weak electrolyte can be calculated by using Kohlrausch's Law.

m
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29 (a) Give equations of the following reactions:
(i) Phenol is treated with cone. HN O,
(ii) Propene is treated with By H followed by Hy(y /O H ™.
(iii) Sodium t-butoxide is treated with ' H;('l.
(b) How will you distinguish between hytan — 1 — of and hutan — 2 — ol ?

(c) Arrange the following in increasing order of acidity :

Phenol, ethanol, water

Solution:
(@)
(i)
OH OH
@ Conc.HNO3 NO Lt
e
Phenol NO,
[2,4,6-Trinihophenol]
Picric Acid
|:'|'l:|.|r.;_:'.1.{|'j . \
(i) CH;(__TH = CH; ? L(__TH;; — CH; ~= CH;II;B
() He O fOH—
| H,O/OH~
3CH; — CHy, — CHy, — OH + B(OH);
?Hg (i7H3
(i) CH3—C—O—Na+ +CH —C| ——— CH3—(]3—O—CH3+NaC|
I
CHj CHs
Sodium tertbutoxide Methyltert - butylether

(b) lodoform Test:
CHyCHOHCHCHs + 41, + NaOH 5 CHIy || +CHyCHyCOON a+
Butan-2-ol [lodoform yellow ppt.]

5Nal + 5Hy0
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C'H3C HyCHyCHy0OH + I + NaOH 5 No Reaction.

(Butan-1-ol)

(o Ethanol < Water < Phenol

Q. (@) How can you obtain Phenol from (i) Cumene, (ii) Benzene sulphonic acid, (iii) Benzene
400 diazonium chloride?

(b) Write the structure of the major product obtained from dinitration of
3 — methylphenol.

(c) Write the reaction involved in Kolbe's reaction.

Solution:
(a)
(i)
CH, CH,4
I l
CH3-C-H CH3— C — OOH
0y, A dil.Hy S04
323-363 K @ L & &
Cunrene Cunrene Phenol
hydroperoxide
(i)
SO3H SOz Na
_NaOH | _NaOH _Dil.HCI,
-HQO
Benzene sulphonic Phenol
acid
(iii)
+ -
N — Cl OH
dil HoSOq, A +HCI + N3
(b)
OH OH
NO»
HNO3z(conc) HoSO4 (one)
CHa Distraction CHs
NO2

5-Methyl-2,4-dinitophenol
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(c) Kolbe's Reaction

Kolle’'s Reaction

ONa OH OH
COONa 4 COOH
+CQp ——> H—>
2 Hp O

Salicylic acid

20 (a) Give one example to show the anomalous reaction of fluorine.
(b) What is the structural difference between white phosphorus and red phosphorus?
(c) What happens when X ¢ Fj; reacts with N g F'?
(d) Why is H4.5 a better reducing agent than Hs() ?

(e) Arrange the following acids in the increasing order of their acidic character :

HF HCI HBrand HI

Solution:
(a)

2F5(q) + 2HO(l) — 4H " (ag) + 4F (aq) + Os(q)
Xolg) + HyO[l) -— H x (aq) + HO x (agq)

Fluorine oxidises water to oxygen whereas Chlorine and Bromine react with water to form corresponding
hydrohalic and hypohalous acids.

(b)

White Phosphorous Red Phosphorous

®

It consists of discrete It is polymeric, consisting of chain of P, tetrathedral tetrahedral P, molecule linked
together

()
XeFy + Nab — .-"Ilrrﬂ'_[;Yf"F‘;]_

(d)
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In H5(J, bond dissociation enthalpy of () — H is more than § — H bond of H55. is better reducing
agent than Ha().

(e)

HI > HBr > HCl > HF

20 (a) Account for the following :

(i) Tendency to show —3 oxidation state decreases from 11 to 34 in group 15.
(i) Acidic character increases from Ha() to HsT'e.

(iii) F5is more reactive than ('] Fy, whereas (' F'y, is more reactive than ('[,.

(b) Draw the structure of (i) X e Fy, (it ) H 4 Ps0-.

Solution:
(@)

(i) The tendency to exhibit-3 oxidation state decreases down the group due to increase in size and
metallic character.

(ii) Acidic character increases from Ho(J to H»T'e because down the group, bond enthalpy for
dissociation decreases.

(iii) F-F bond is weaker than CI-F bond due to small size and high electron density, more repulsion
between fluorine atoms therefore F} is more reactive than C'{ Fi. Whereas in C'l;, 'l — ('l bond is
stronger than ('] F'y. Therefore, ('l F'3is more reactive than 'l

(b)
(i) XeFs
F
|/ ;
® Xe
F
(i) Hy PO+

0 0
| |
_P_ __P
HO | Y07 | “oH
OH  OH
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20 Arrange the following in increasing order of pKb values :

CyHsCH,N Hy, CsHsNHCH;., CsHsN H,

Solution:

CTEHF:-,.-"\"'HE = C[jHﬁ.NHCH;; = C[:;H:-g_-""r"Hg

20 What type of colloid is formed when a liquid is dispersed in a solid ? Give an example.

Solution:
When a liquid is dispersed in a solid (liquid in solid), the colloid formed is Gel. Examples are Cheese,

butter, jellies etc.

Q. Give reasons :
405

1. A decrease in temperature is observed on mixing ethanol and acetone.
2. Potassium chloride solution freezes at a lower temperature than water.

Solution:
(a) Ethanol & acetone forms a non-ideal solution showing positive deviation which is accompanied by
absorption of heat and a slight increase in volume, whats why a decrease in temperature is observed.

(b) Potassium chloride solution freezes at a lower temperature than water because the vapour pressure
of the solution is less than that of pure solvent, hence the freezing point decreases.

Q. Define the following terms with a suitable example of each :
40

(a) Chelate complex

(b) Ambidentate ligand

Solution:
(a) Chelate complex: The complex formed by the ligand that contains two donor atoms positioned in a
way such that a five or six numbered ring is formed with the mi ion. The ring formed is called chelate
ring.
For eg:[PtC'l5(en)]
H2
NG
. / cH

e Pt |
e CH
c” Ny e
Hz
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(b) Ambidentate Ligand: Unidentate ligands containing more than one co-ordinating atoms are called
ambidentate ligands.

0]
e
Me—— d Me—— O—N=0
For eg: Ns an

Nitrito — N Nitrito — O

Q. Using IUPAC norms, write the formulae for the following complexes :
40 (a) Tetraamminediaquacobalt(lll) chloride
(b) Dibromidobis(ethane-1,2-diamine)platinum(IV) nitrate

Solution:

(@) [C(JI:‘%'HJMI:H;OUJCJ;
(b) [Pt(en)yBra](NO3)s

Q. (@) Using valence bond theory, write the hybridisation and magnetic character of the
40 complex{Fr[C."‘»"_‘Jﬁ]‘l_. Atomic Number of Fe = 26)

(b) Write the electronic configuration of d 6 on the basis of crystal field theory when

1. ﬂk{l < _P and
2.0 =P
Solution:
(@)
Fe = 3{1[5-1:\:2 _
Fe'? = 3d°45"

CN™ being a strong ligand, par up the electron & we get
3d 4s 4p
1T |1 1

(I [ B
| d23p3 |

Hybridization — {fz.-qp:i
Since there are no unpaired electrons, it is diamagnetic.
(b)

(M

https://learn2.entrance360.com/testprep/answer-key/?user_test_id=664561

203/473



1/19/2021 Analysis of Your Test
A< P

6 .4
d’=tyg€g eg| t | ¢

t2g 1'. T T

)
ﬂt{] = P

€g

6 _ 46 0
d’ = f'E_tjf 4

togl 1T [ 1| 1

Q. (a) Write the dispersed phase and dispersion medium of milk.
409 (b) Why is adsorption exothermic in nature?
(c) Write Freundlich adsorption isotherm for gases at high pressure.

Solution:
(@) Milk -

Dispersed phase: Liquid
Dispersion medium: Liquid

(b) During the process of adsorption, molecules of adsorbate and adsorbent come closer to form
physical or chemical bonds, hence, getting stabilized, in this process, heat is evolved leading to release of
heat energy, making the process exothermic.

() A L'p%
1m

where n > 1, x — mass of gas absorbed on the mass of the adsorbent at pressure p. k is constant
that depends on the nature of adsorbent and the gas at a particular temperature.

Q. Write the name and principle of the method used for refining of (a) Tin, (b) Copper, (c)
410 Nickel.
Solution:

(@) Tin: Liquidation

Principle: It is based on the difference in the melting point of impurities and metals. i.e metal
contains impurities that are also less feasible than metal themselves.

(b) Copper: Electrolytic Refining
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Principle: The more electropositive impurities pass into solution as soluble salts while the less

electropositive settle down as anode mod.
(c) Nickel: Mond's process

Principle: In this method, the crude metal is freed from impurities by first converting it into a suitable
volatile compound by heating and then decomposing the volatile compound at some higher temperature
to give the pure metal.

%1 Give reasons for the following :

(a) Transition metals show variable oxidation states.
(b) E° value for (Zn?*/Zn) is negative while that of (Cu2*/Cu) is positive.
(c) Higher oxidation state of Mn with fluorine is +4 whereas with oxygen is +7.

Solution:
(@) Itis because their d-orbitals are incompletely filled.

(b) E°[Zn/Zn?']is negative because of the conversion of 7, — 72+ gives it a filled d° configuration
which is very stable whereas, conversion of Cu to Cu?* does not give any extra stabity, hence it has
positive E° value.

(c)This is because in case of oxygen, Mn forms prt-dit multiple bonding using 2p orbitals of oxygen and 3d
orbitals of Mn.

With F, Mn shows +4 because of the single bond formation caused by the unavailability of 2p orbitals in F
for multiple bonding.

Q.
41 (@) Write one example each of
(i) Thermoplastic polymer
(ii) Elastomers
(b) Arrange the following polymers in the increasing order of their intermolecular forces :
Polythene, Nylon-6,6, Buna-S
(c) Which factor provides crystalline nature to a polymer like Nylon?
Solution:

(a) (i) Polythene, Polystyrene
(i) Neoprene
(b) Buna-S < Polyethene < Nylon-6,6

(c) Strong intermolecular forces such as Hydrogen bonding are responsible for imparting crystalline
nature,
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%3 Write the structures of monomers used for getting the following polymers :
(a) Nylon-6,6
(b) Bakelite
(c) Buna-S
Solution:
(@) Adipic Acid & hexomethylenediamine

HOOC — CHy — CHy — CHy — CHy — COOH
NHy, — CHy — CHy — CHy — CHy — CHy — CHy — NHy

(b) Phenol & Formaldehyde
OH
@ HCHO
Phenol
(c) 1,3-butadiene & Styrene
CH = CH,

CHy,=CH-CH=CH,

21 Arrange the following in decreasing order of solubility in water :

(CyH5)y, NH, CoHsNHy, CsHsN Hy
Solution:
CTEHS-':-,_-"\-:HE = EC;H':J;TH = Cf[in-:-,_-ﬁ"rng

21-5 What type of colloid is formed when a solid is dispersed in a gas? Give an example.

Solution:
colloid formed when a solid is dispersed in gas is Aerosol. e.g. smoke, dust.

21 What is the difference between amylose and amylopectin ?

Solution:
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Anylose

(1) It is water soluble component.

(2) It constitutes about 15-20% of starch.
Amylopectin

(1) It is water insoluble

(2) It constitutes about 80-85% of starch.

Q. Give reasons :
417

(@) An increase in temperature is observed on mixing chloroform and acetone.

(b) Aquatic animals are more comfortable in cold water than in warm water.

Solution:
(@) A mixture of chloroform and acetone forms a solution with negative deviation from Raoult's law

because of the formation of hydrogen bond between the two.

CH Cl
*>c=0—H-cZc

CHs Cl

Therefore, A = —pe

(b) Solubility of (J5 in water increases with decrease of temperature. It makes aquatic species more
comfortable in cold water than in warm water.

21-8 Define the following terms with a suitable example of each:

(a) Polydentate ligand

(b) Homoleptic complex

Solution:
(a) When more than one donor atoms are present in a ligand, the ligand is said to be polydentate. e.g.

[EDT A"

(b) The complexes in which a metal is bound to only one kind of donor groups are known as homoleptic
complexes

e.g[Co(NHj)g
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21-9 Write structures of main compounds A and B in each of the following reactions :

pcc_ CH,0H / dry HCl(g)

(@) crycH0H

b) G HsCOCH; " A+ B

Solution:
PCC CH30H -
@ CH3CH20H ————— CH3— ﬁ—H Tryal-F CH3z— CH ~0CH;" H,0
@] Acetal
(A) (B)
NaOl
(b)CsHsCOCH;g—) CgH5COONa + CHij
(A) (B)
22 (a) Write the dispersed phase and dispersion medium of butter.
(b) Why does physisorption decrease with increase in temperature ?
(c) A colloidal sol is prepared by the method given in the figure. What is the charge on Agl
colloidal particles formed in the test tube?How is this sol represented ?
_ AgNOj, solution
KI solution
Solution:

(a) Dispersion medium of butter is fat and dispersed phase is water.

(b) Physisorption is due to weak Vander's force of attraction These forces decrease with increase in
temperature leading to decrease in physisorption.

(c) A negative charged Agl colloid is formed.
AgI|I~

KI+ AgNOy — Agl|I~
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Q. Write the principle of the following :
421
(a) Hydraulic washing
(b) Chromatography
(c) Froth-floatation process
Solution:

(a)Hydraulic washing

Principle: It is based on the difference in the specific gravities of the gangue particles and the ore
particles.

(b) Chromatography

Principle: It is based on selective distribution of the various constituents of a mixture between two
phases, a stationary phase and a moving phase.

(c) Froth- floatation process

Principle: It is based on the difference in the wetting properties of the ores particles and gangue particles
by oil and water respectively.

Q. Give reasons for the following :
42
(a) Transition metals have high enthalpies of atomization.

(b) Manganese has lower melting point even though it has a higher number of unpaired
electrons for bonding.

() (71t is a strong oxidising agent.

Solution:
(a) It is due to availability of large number of valence electrons and high effective nuclear charge, hence,
they form very strong metallic bonds leading to high enthalpies of atomization.

(b) It is due to its complex structure.

(c) It gains one electron to become (74, which is more stable, so it behaves as strong oxidising agent.
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22 Write the structure of monomers used for getting the following polymers:

(a) Novolac
(b) Neoprene

(c) Buna-S

Solution:
(a) Novolac- Phenol formaldehyde

(b) Neoprene- 2-chlorobuta-1,3-diene.

CHz= CH — CH = CH2
|
Cl

(c)Buna-S -Styrene 1,3-Butadiene

CH = CH,
CHy=CH—CH = CH,

22 (a) Write the product when D-glucose reacts with Bra(agq ).
(b)What type of bonding provides stability to oy — fyelix Structure of protein.
(c) Name the vitamin whose deficiency causes pernicious anaemia.
Solution:
(A) (a)
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CHO + Br (ag) — COOH
| |
(CH20H), (CHOH),
| |
CH,OH CH,0OH
(Glucose) (Glyconic acid)

(b) Hydrogen - bonding

(c) Vitamin B-12

22 (a) Write one example each of
(i) Cross-linked polymer
(ii) Natural polymer
(b) Arrange the following in the increasing order of their intermolecular forces:

Terylene, Buna-N, Polystyrene

(c) Define biodegradable polymers with an example.

Solution:
(a) :(i) Bakelite

(i) starch
(b): starch
(b) Buna-N < Polystrene <Terylene

(c) Biodegradable polymers- Natural or synthetic polymer which can be degraded to small molecules by
bacterialdecomposition process e.g Nylon-2,Nylon-6, PGA(Polyglycolic acid )

Q. Define the following terms:
42
(a) Invert sugar

(b) Native protein

(c) Nucleotide

Solution:
(B) (a) Invert sugar- The equimolar mixture of D-(+)-glucos and D -(-) - fructose obtained as a result of

https://learn2.entrance360.com/testprep/answer-key/?user_test_id=664561 211/473



1/19/2021 Analysis of Your Test

hydrolysis of sucrose is called invert sugar.

(b)Native Protein - A protein foundin a biological system having a unique 3-D structure and specific

biological activity is called a native protein.

(c) Nucleotide: A nucleotide contains all the three components of nuclic acids i.e a phosphore acid group,

sugar and a nitrogenous base.

Q. Using IUPAC norms, write the formulae for the following complexes :

427

(a) Potassium tri(oxalato) chromate(lll)

(b) Hexaaquamanganese (Il) sulphate

Solution:
(@) K3[Cr(Ch0y)3]

(0)[Mn (H,0),] SO,

22 Write the IUPAC name of the following compound :
O
I
CH, = CH-C-CH,
Solution:

i
CH,=CH—C —CH
4 2 3 2 1 3
But-3en-2-one

Q. Arrange the following in increasing order of their acidic character :

42

Benzoic acid, Phenol, Cresol

Solution:
Benzoic acid = Phenol = Cresol

23 Write IUPAC name of the complex

[Colen)a( Hy0)(CN)*
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Solution:
aqua cyano bis (ethane — 1,2 — diamine)cobalt{I11)ion

23 Using IUPAC norms, write the formula of Ammonium tetrafluoridocobaltate (I).
Solution:
I:;n%rH_]?Ig [C(JF]]

23 What is the difference between a glycosidic linkage and a peptide linkage ?
Solution:
The linkage between two monosaccharides through an ethereal or oxide linkage (—() —} in an

O

polysaccharide is known as glycosidic linkage whereas the amide linkage (_ |(|: — NH _> between two

rt—amino acids formed with a loss of water molecule is called a peptide linkage.

23;3 What is the difference between Nucleotide and Nucleoside ?

Solution:

A nuceoside is composed of two components of nucleic acids is a pentose sugar and a nitrogenous loss.
It is formed when 1-position of the pyramidine or 9-position of purine is linked to (' of the sugar (ribase
or deoxyribase) by a B-linkage . A nucleotide contains all the three basic components of nucleic acids i.e,
a phosphoric acid group, a pentose sugar and a nitrogenous base formed by esterification of ('s — OH
of sugar of nucleoxide with phosphoric acid.

23;4 What happens when 4g(C'l is doped with ('d("'[; ? What is the name of this defect ?

Solution:
('dC'l; doping leads to an impurity defect i.e, catonic vacency defect in the crystal Ag™ ions are

replaced by one 2+ ions. The ¢+ ion occupies the site of one of 44 7ion and a cation vacancy is
created at the site of the other _{g‘ ion.

23 What type of defect is shown by Na(] in
(a) stoichiometric defects, and

(b) non-stoichiometric defects ?

Solution:

https://learn2.entrance360.com/testprep/answer-key/?user_test_id=664561 213/473



1/19/2021 Analysis of Your Test

(a) Schottky defect.

(b) Metal excess defect and Impurity defect.

Q. (@) Out of (1,1 molal aqueous solution of glucose and (), 1 molal aqueous

43 I '], which one will have higher boiling point and why ?

solution of

(b) Predict whether van't Hoff factor,(i} is less than one or greater than one in the following :

(i) CH3COOH dissolved in water

(i) C'H3C'OOH dissolved in benzene

Solution:

(a) 0.1 molal aqg. solution of J ('] shows higher boiling point because its 1 mole dissociates into 2 moles

of ions.

ﬁ.']r_‘?.?. - K™ +Cl™

Imoles

whereas Glucose remains as such without any dissociation.

(b)
()i=1 (ii <1
23 Complete and balance the following equations :
(@) C'+ HySO4(Cone.) —
(b) JYE"FQ T pF‘j., —*
Solution:

(@) C' + HaSO4(Cone.) — COz+ 2504 + 2H50

(b) XeFy + PFs — |[XeF|" [PF]”

23"8 Write balanced chemical equations involved in the following reactions :

(a) Fluorine gas reacts with water.

(b) Phosphine gas is absorbed in copper sulphate solution.

Solution:

(a)

2Fe + 2H,0 — AHT + 4f~ + Oy
(q) i (ag) {ag) (a)
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(b)

EPH;; T 3?!!50,]51?2() —* CEI;;PE T 3Hg.5'()_] aN leg()

23 Draw structures of the following :
(a) HgSg()j
(b) HC'lO4
Solution:
(a) (I? (I? (b) c|>H
S B Cl
Of\\o/\\o O{/ Q"\O
OH OH
Q. Write anode and cathode reactions that occur in dry cell. How does a dry cell differ from a
44 mercury cell ?
Solution:

Anode : —Zn(s) = Zu*t + 2e

i

Cathode : 2MnOy +2NH| + 2¢7 — MnyOy +2NHy + HyO

|:' 5 'tl ':'l'”lllt' |:' 5 'tl |"r_"|':|

Mercury cell gives a constant potential throughout its life while dry cell does not.

Q. Account for the following :
44

(a) Gabriel phthalimide synthesis is not preferred for preparing aromatic primary amines.

(b) On reaction with benzene sulphonyl chloride, primary amine yields product soluble in
alkali whereas secondary amine yields product insoluble in alkali.

Solution:

(@) Aromatic 1" amines such as aniline, fluidences etc. cannot be prepared by Gabriel Phthalimide
because aryl halides do not undergo nucleophilic substitution reaction.
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0

Il
R—NH2+©—S—C| s @S—N R
Il

; 0]
TAMINS  Benzenl sulphonyl N — Alkyl benzenesulphonamide
chloride

(b)

[Soluble in alkali ]

The product formed in case of 1“ amine contains acidic hydrogen on the N-atom which makes it soluble
whereas, in case of 2% amine, no acidic hydrogen is present on N-atom

0] O
R I l R
B P
o oN—H +@ﬁ ol — s—N{g
2 Amine 0] O
242 Write structures of compounds A and B in each of the following reactions :
NH,
() @ conc. HyS0y |, heat, 453 473K
CONH,
(b) @ Bry/NaOH ., (CH4CO),0/pyridine .
Solution:
NH35HSO;
@ Conc. H, SO, @ 455-475 K @ @
503H SO3
CONH, NHCOCH4
Br, / NaOH (CHs3 CO)20
Pyrldlne
Anllme N - Phenylethanamlde
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24 (a) Following reaction takes place in the cell :

Zn(s) + AgO(s) + Ha0(1) — Zn* (aq) +2Ag(s) + 20H ~(aq)
Calculate A (G° of the reaction .
[Given : Eu_p}:;.-’+,-';;;,~_, = —0.76 V.

E}

Cag+pag = 080 V. 1F = 96,500 C mol ]

(b) How can you determine limiting molar conductivity, [;‘af'”j for strong electrolyte and
weak electrolyte ?

Solution:
(@) Zn(s) + Aga0(s) + HaO(l) = Zn>* (aq) + 2Ag(s) + 20H ~(aq)

Efcell = Efcathode — E®anode
- E.:-i_:ﬁ;’.-i_q — %n-’ﬂﬂn
= 0.80V — (—0.761V" ) = +1.56V
AGY = —nFEcell
= —2 % 96500 x 1.56 = —301080.J miol~!

= —301.08 kJmol™!

(b) The limiting molar conductivity ffi;’” ) for strong and weak electrolytes can be determined by

Kohlrauschs law which states that the limiting molar conductivity of an electrolyte can be represented as
the sum of the individual contribution of the cation and anion of the electrolyte.

24 Define the following with a suitable example, of each :

(a) Coagulation
(b) Multimolecular colloid

(c) Gel

Solution:
(a) Coagulation: The process of aggregating together the colloidal particle so as to change them into

large-sized particles which ultimately acts as a participant is called coagulation or precipitation.

(b) Multimolecular colloid: When on the dispersion of a substance in the dispersion medium, a large

number of the atom or smaller molecules of the substance aggregate together to form species having

the size in the colloidal range. The species thus formed are called multimolecular colloids.for eg. Sulphur
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sol.
(c) Gel: A colloid formed when a liquid is dispersed in the solid dispersion medium.

For eg. Cheese,Butter, Jellies

24 (a) Out of starch and ferric hydroxide sol, which one can easily be coagulated and why?
(b) What is observed when an emulsion is centrifuged?

(c) What is the role of promoters and poisons in catalysis?

Solution:
(a) F'e(O H )3 can be easily coagulated them starch because itis a hydrophobic sol, hence, the

interaction between the dispersed phase and dispersion medium is weak whereas, starch is lyophilic so,
it is very stable.

(b) When an emulsion is Centrifuged, demulsification takes place.

(c) Promoters increase the efficiency of catalyst whereas poison decreases the efficiency of a catalyst.

Q. (a) An element crystallizes in bec lattice with a cell edge of 3 « 1)~ ~;. The density of the
44 elementis .59 q cm.—>. Calculate the molar mass of the element.

(NA =6.022 x 10%mol 1)
(b) What type of semiconductor is obtained when
(i) (e is doped with In?

(i) 57 is doped with P?

Solution:
@ P== = —— x 6.022 x 10%

(b) (i) pp — Ly pe semiconductor

(i) m — type semiconductor

24 A solution 0-1 M of N'a3 S0, is dissolved to the extent of 95 ?/,,. What would be its osmotic
pressureat 27°C'? (R = 0.821 L atm K~ 'mol 1)
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Solution:
NaySO, = 2Na™ + SOF

e
o= 95"/,
ol

o= n—1

3, 0.95=11=i=29

n

T

|
b

7T+ 273 = 300K

P C'RT = 2.9 % 0.1 x 0.0021 = 300

=
Il

= 7.143 atm

Q. Write down the reactions taking place in blast furnace related to the metallurgy of iron in

448 the temperature range 500 K - 800 K. What is the role of limestone in the metallurgy of iron
?

Solution:
3Fes 0y + CO — 2Fe304 + OOy

P
(&) gl 3 { [ b

Fe304 +4CO — 2Fe + 4C04(g)

P )
(&) (ql &)

FeyO3 + CO — 2Fe0 + COs(g)

F r o
(&) g L&)

Limestone provides the flux, ;{2 which combines with an impurity .57(J5 to form easily fusible
C'aSi()4 (slag). Thus, it helps in the removal of impurity i.e,S1(Js

CaC'Oyq — CaO + CO»
C'aQ + 5109 — CaSi0y

Q. What happens when
44
(a) Silver is leached with W (' \ in the presence of air?
(b) Copper matte is charged into silica lined converter and hot air blast is blown?
(€) Na(' N is added in an ore containing PbS and ZnS during concentration by froth
floatation method?
Solution:

(@)4Ag + SNaCH + 2H,0 + O3 — 4Na [Ag(C'N)y] + ANaO H
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During leaching, silver is oxidized when they combine with ' A7 ~ forming their respective soluble
complex cyanide while the impurities remain unaffected which are filtered of.

(b) Where copper matte is charged into silica lined converters and hot air blast is blown the following
reaction takes place,

9FeS + 305 — 2FeO + SO,
FeO + SiOy — FeSiOy(Slag)

{ Impurity) { Flur)
ECTHES =+ 3()3 — ECHE(.} =+ 23()3
2Cus0 + C'ups — Gou + Soy

The solidified upper obtained has blistered appearance due to evolution of 5(Js. So, it is called blister
copper.

(c) Na' H acts as a depressant that is used to prevent one type of are, i.e, /5 5 from forming a soluble

zinc complex, Z Nay [Zn(CN )4

NaCH + ZnS — Nas [Zn(CN))] + NayS
Depressant Ore Sodiumtetracarbonate

Q. Give reasons for the following :

45

(a) Dioxygen is a gas but sulphur a solid.
(b) NO (g) released by jet airplanes is slowly depleting the ozone layer.

(c) Interhalogens are more reactive than pure halogens

Solution:
(a) The intermolecular forces in oxygen are weak Vander Waal's forces which cause it to exist as a gas but

in Sulphur the atoms are held together by strong covalent bonds.

(b) NO released by jet aeroplanes gets converted into nitric oxide that causes depletion of the ozone
layer.

NO + 0y — NOy+ Oy

(c) Itis so because 3z — ' bond between dissimilar electronegative elements is weaker than the bond
between two similar atoms @ — . due to less effective overlapping of orbitals in case of two dissimilar
atoms.
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Q. Write the structures of monomers used to obtain the following polymers :

45
(a) Neoprene

(b) PHBV

(c) Bakelite

Solution:
(a) Neoprene

Chloroprene [2 — Chlore — 1,3 — butadine]

cl
|
CHz= CH — C = CHp

(c) What is the structural difference between high-density polythene (HDP) and low-density

(b) PHBV
3-hydroxybutanoic acid & 3 - hydroxy pertanoic acid
HO—CllH—CHz— COOH HO—(IDH—CHZ—COOH
CHs CH,CH3
(c) Bakelite
Novolac & Formaldehyde
OH OH
H\
CH, CHy+ + H/C =0
N
Q. (a) Arrange the following polymers in decreasing order of their intermolecular forces:
435 Bakelite, Polythene, Buna-S, Nylon-6,6
(b) Write the monomers of the following polymer :
+0-CH, -CH, -0 -CO CO 4,
polythene (LDP)?
Solution:

@ Nylon6.6 = Bakelite = Polyethane = Buna — S

(b) Ethylene glycol & Phthalic acid
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(c) High-density polyethylene (HDP) is a linear chain whereas low-density polyethylene ( LDP) is highly
branched.

Q. (a) Why are metal hydroxides better alternatives than sodium hydrogen carbonate in

45 antacids?

(b) Why is aspirin used in the prevention of heart-attacks?

(c) Why antihistamines do not affect the secretion of acid in the stomach ?

Solution:
(a) Metal hydroxides are better alternatives because they do not increase the pH above neutrality as they

are insoluble, whereas bicarbonate makes the stomach alkaline.
(b) It is because it had anticlotting properties.

(c) It is because antihistamines act on different receptors.

25 Define the following terms with a suitable example of each :
(a) Tranquilizers
(b) Antibiotics

(c) Non-ionic detergents

Solution:
(a) Tranquilizers: The drugs that are used for the treatment of stress, fatigue, mild & severe mental

diseases are called tranquilizers.

(b) Antibiotics: The chemical substances which in low concentration either kill or inhibit the growth of
microorganisms by intervening in their metabolic processes are known as antibodies. eg. Penicillin,
ofloxacin.

(c) Non-ionic detergents: These are esters of high molecular mass alcohols obtained by reaction between
polyethylene glycol and stearic acid

For eg. Polyethylene glycol stearate.
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2!_;5 (a) Out of Q_Cl and Q_ CH, - C1 which one is more reactive towards SN2 reaction
and why?
(b) Out of QCI and [}2N —@— C1 which one is more reactive towards nucleophilic
substitution reaction and why?
)\/\ and . . . )
(c) Out of OH which one is optically active and why?
OH
Solution:
(a) CH,— Clbecause it is a primary halide

Orders Reactivity of Alkyl halides for 54,2 mechanism :
I'PR-X>2R-X>3"R- X

(b) NO, —@ — CI is more reactive than @ — Cltowards nucleophilic substitution reaction

because the presence of N(J; group at para-position withdraws the electron from the benzene ring,
thereby facilitating the attack of the nucleophile on NO, —@ =~

¥ QoH C oH Cl oH Cl OH Sl OH
%
= Fast
+N
/N - AN NS _
O/ % / 55 S,\/ //\

() /H/ is a chiral molecule, therefore, it is optically active

OH

Q. What happens when

456
(a) Salicylic acid is treated with (' H3C'O ), O/H™ ?
(b) Phenol is oxidized with NasCre:05/HT?
(c) Anisole is treated with.' H 4 ('l/anhydrous AlC'l3?
Write the chemical equation in support of your answer.

Solution:
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@) COOH 8 & COOH o
OH I o | " O—C—CHs I
+CH3—C~ ™~ C—CH3z —— g +CH —C — OH
Salicylic
6H @]
(b) | |

@ NazCr207
—_—
H'I-

o]
Benzoquinone
©) OCH; OCH; OCHj3
@ CHsCl . CHs
Anhyd AICl,
Anisole
CH3
(Major) (Minor)
4 - methoxy 2-methoxy
toluene toluene
25 (a) Give one chemical test as an evidence to show that

[CO(N Hy)5C1 SOy and [CO(N Hy)s(S0)4] C'l are ionization isomers.

(b) [j.,-';.,r_‘j‘,?__]]z_ is paramagnetic while [Ni((C'(),]is diamagnetic though both are tetrahedral.
Why ? (Atomic no. of Nj = 28)

(c) Write the electronic configuration of F'e(f 1) on the basis of crystal field theory when it
forms an octahedral complex in the presence of

(i) strong field ligand, and

(i) weak field ligand. (Atomic no. of F'e = 26)

Solution:

(a)

[CO(N Hy)sCl] SO, gives SO}~ ions in the solution which will give white precipitate with BaCly
solution while [C"O(N Hy)5(S0)4]| C'l gives (7]~ ion in the solution which will give white precipitate
with Ag/N Oy solution

(b)
[‘ﬁ'-'e'{-‘li'] ] 2=
Ni = 45234°

https://learn2.entrance360.com/testprep/answer-key/?user_test_id=664561 224/473



1/19/2021 Analysis of Your Test

o - 3d 4s 4p
Ni7T= = 4s3d AEERE

[j..-';{?,r_.l]z_ is paramagnetic as it contains two unpaired electrons and no pairing takes place as ([ is a
weak-field ligand.

[‘.ﬂ.,-';.,r_‘j‘lr__l]z_ is diamagnetic as it contains ' —, a strong field ligand pairs up the electron leaving no
unpaired electron.
Nt = 45°3d°

3d 4s 4p

TiLv|n

(Q Fet? = 45°34°
(i) electronic configuration in case of strong field ligand

c“g

| h=luy ]

=EL_'-','|‘

(ii) Electronic configuration in case of weak field ligand = a‘%q f:zﬂ

25 Define the following terms with a suitable example of each :
(a) Anomers

(b) Essential amino acids

(c) Denaturation of protein

Solution:
(@) Anomers - The pair of stereoisomers that differ in configuration only around €' are called anomers.

Foreg.a — D — glucose and 3 — D — glucose

o — D — glucose B — D — glucose
7 I
H—C— OH HO—C—H
H—(I)— OH H—-(llj— OH
HO—(|3 % HO—(|3 <
H—(IZ— OH H—C— OH
H—(I.‘,— H—(:3
CI)H20H CH2OH
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(b) Essential Amino Acids - The amino acids which the human body can not synthesize are called
essential amino acids For eg. Valine, tryptophan.etc,

(c) Denaturation of proteins - On heating or a treatment with mineral acids, the water-soluble globular
proteins undergo coagulation or precipitation with the loss of biological activity to give water-insoluble
fibrous proteins. The process is called denaturation and the coagulated protein thus formed is called

denatured protein.

Q. (a) Define order of reaction. How does order of a reaction differ from molecularity for a

45 .
complex reaction:

(b) A first-order reaction is (1
completion of the reaction.

Solution:

“/, complete in 25 minutes. Calculate the time for 80 “/,

(a) Order of a Reaction: The sum of the power of the concentration of the reactants in the rate law
expression is known as the order of the reaction

Consider the general reaction
bA+bEB — C +dD
Rate = K [A]" [B]

Where x is order w.r.t AandY is order w.r.t B

Overall order = & + ¥

Order of Reaction

Molecularity

(1) It is the sum of the concentration
terms on which the rate of reaction
actually depends.

(2) It can be fractional as well as zero.

(1) It is the number of atom ions or molecules that must coll
with one another simultaneously so as to result into a
chemical reaction.

(2) It is always a whole number. It cannot be zero or fractional.

ide

(b) For a first-order reaction :

f 0.693
1 =
z K
o 0.693  0.693 .
K = = — 0.028 min !
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Now, using the first-order reaction,

. 2303, [Ry]
K = log =2
v ; O [R]

2,303 R, 2.303

log - log !
0.028 ©02R. 0028 97

= 82.25 x 0.699]1 = 57.50 mun

Q. (a) The decomposition of a hydrocarbon has value of rate constantas 9 5 w« (%5~ ! at
46 27°¢". At what temperature would rate constant be 7 5 « (%5 ! if energy of activation is
19.147 x 10* J mol 17
(b) Write a condition under which a bimolecular reaction is kinetically first order. Give an
example of such a reaction.
(Given : log 2 = 0.3010,log 3 = 0.4771.log 5 = 0.6990)
Solution:

@ k=2418 x 10795
— 546 K

T
E, =1979.9 kJ mol™! = 179.9 x 10* J mol™!

— __._h,.—,’ i 1T
Fa
Ink =ILnA — —
(i 1 RT
Fa
— Lfl‘(}' k= J(Jﬂ_f‘l — W

= Log k = log2.418 x 107" +

= (0.3835 — 5) + 17.2082
logA = 12.5917
A = antilog 12.5917 = 3.9 x 10257

(b) When one of the reactants is taken in excess so that its concentration hardly changes. In such a
condition, the bimolecular reaction will be of 1st order.

for eg. Hydrolysis of ethyl acetate (.01 niol) with 10 mol of water.

CH;CO0CHs + HyO — CHyCOOH + (5 HsOH
0.0 ol 1ol
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26 (a) Predict the main product of the following reactions :
: [Ag(NH),)*
UG

0 CHO
O O
Il I (i) NaBH

(ii) CH;-C-CH, - C-0CH, {}T’
i

(i) ¢_H— CHO + CHy— CHO dil NaOH ,
(b) Give a simple chemical test to distinguish between

0 0]

[l [l
C - CH, C - CgH,
Sl

(c) Why is alpha [rt] hydrogen of carbonyl compounds acidic in nature?

Solution:
(a)

() /J/ij Ag(NHp)} /J/i)
N \COO_

CHO

0 0 OH Tl)
I I

() NaBHy4 |

(i) CHy — C —CHy — C — OCHy CH3 — CH—CH, — C — O —CHjs

iy H*
Methyl — 3 — hydroxybutanoate

i @— CHO + CHyCHO _GiINaOH @— CH =CH— CHO

3 —Phenylprop-2-en—-1-al

(b) Acetophenone gives iodoform first & gives a yellow precipitate on addition of ¥a(J H and [ but
benzophenone one does not.

COCHqy COONa

1
+ 3NaOH —2— + CHIz) + 2NaOH

Yellow ppt

(c) The acidity of cv— hydrogen atom of carbonyl carbon is due to the strong ¢~ withdrawing effect of the
carbonyl group and resonance stabilisation of the conjugate base.

https://learn2.entrance360.com/testprep/answer-key/?user_test_id=664561 228/473



1/19/2021 Analysis of Your Test

26 (a) Write the main product formed when propanal reacts with the following reagents :
(i) 2 moles of (" H4(JH in presence of dry H (|
(i) Dilute Na()H
(iiiy Ho N — N H4 followed by heating with (2  in ethylene glycol
(b) Arrange the following compounds in increasing order of their property as indicated :

() FF — CHyCOOH, O3N — CH,COOH, CH;COOH, HCOO H— — acid character

(i) Acetone, Acetaldehyde, Benzaldehyde, Acetophenone — reactivity towards the addition
of HC'N.

Solution:
(a) (i)

CH3;CH;CHO +2C HsOH S ¢y Hs — CH(OCH3):

OR

—CH
oy, — CH — 0O — CH3a

(i)
'Hs
CH3CHyCHO + NaOH — CyHs — CH — CH — CHO
(dil) OH
CHy

CHs—CH=CH—-CHO
(iii)

NMNH,

/7 Kor [edtyleca.

Cohs —C g, L
NHa—NHa [
CHyCOH2OHO ———= ",
—H20 Ca Hg"_Cl"Za'f‘N:_

Ba.fxm'

b)()CH3;COOH < HCOOHF —CH — COOH < DN — CHy— COOH

(i) Acetophenone < Benzealdehyde < Acetone < Acetaldehyde.
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Q. (a) Account for the following :
46
(i) Manganese shows maximum number of oxidation states in 3d series.
(i) E° value for M n*+ / Mn?* couple is much more positive than that for
Crii— ..l"l'f:‘-r'l"_ )
(iii) 74+ is colourless whereas 174+ is coloured in an aqueous solution.

(b) Write the chemical equations for the preparation of K M n(J, from M n()s. Why does
purple colour of acidified permanganate solution decolourise when it oxidises 2+ to

Ff*.:i_ ?

Solution:
(a) (i) All the seven electrons of 3/ and 45 subshell can participate in bond formation. Therefore, it shows

the maximum number oxidation state [-I-E] in the 3d series.
(ii) It is due to much higher third ionisation enthalpy of Mn where the charge is 45 to d4.

(iii) 74+ has no d-electron [T:'*l_ = [Ar] 3{!"4.‘;“‘], Therefore, no d-d transition is possible, hence, it is
colourless in aqueous solutions, on the other hand, 74+ 14+ [[Ar] 45°3d°] has one electron in d-orbital,
which undergoes d-d transition, importing colour in agueous solutions.

Conversion of Mn{Jsto KalMn(,:
(0) () 2M 1Oy + AKOH + Oy — 2Ky MnOy + 2Ho0
Conversion of KaMnOyto KMnQy:
(i) 2K MnOy 4+ Cly — 2K MnO,4 + 2K Cl
MnOj +5Fe?t +8HT — Mn*" +5Fe*" + 4H,0

The purple colour of Afn(J4 decolourise as it gets reduced to 2+

Q. (a) Write one difference between transition elements and p-block elements with reference to
46 variability of oxidation states.

(b) Why do transition metals exhibit higher enthalpies of atomization?

(c) Name an element of lanthanoid series which is well known to shown +4  oxidation
state. Is it a strong oxidising agent or reducing agent ?

(d) What is lanthanoid contraction? Write its one consequence.

(e) Write the ionic equation showing the oxidation of F'e(I11I)salt by acidified dichromate
solution.
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Solution:
(a) In transition elements, the oxidation states are more stable for the heavier elements in a group.

eg. My (Vi)nis more stable than ' (Vi) whereas in p-block elements, the lower oxidation states are
more stable for heavier elements due to inert pair effect.

—In transition elements, the oxidation states differ from each other by unity i.e, ¥+ and 2+ while
in p-block elements, the oxidation status differ by two pp2+ and pyi+ etc.

(b) This is because transition metals have strong metallic bonds as they have a large number of unpaired
electrons.

(c) ;T4 itis a strong oxidizing agent.

(d) Lanthanoid Contraction: The regular decrease in the atomic radii and ionic radii of lanthanoids with
increasing atomic number is known as lanthanoid contraction.

Consequence: Difficulty in the separation of lanthanoids due to similar ionic radii.

() Cre02 4 14HT + 6Fe2t — 2013 4+ 6F &3 + THR0

26 Using IUPAC norms write the formula of Hexaamminecobalt(lll) sulphate.

Solution:

[C'o(NHy)g|2(504)3

Q. Whyis C'Hy = C'H — ("H5 — C'l more easily hydrolysed than
46 CHs — CHy— CHy — Cl?

Solution:
This is because the allylic carbocation formed in the slowest step incase of C'Hy = C'H — C'Hy — C
is resonance stabilized whereas there is no such resonance stabilization of carbocation formed in case

OfCHg, — CHE - CHQ — 1
®
CH,=CH—CH,—CI ——> CHfa—CHz
!

®
CH,— CH = CH,

Resonance stabilised

@
CH3— CH,— CH,— Cl ——> CHy— CHy— CH,)
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26 Write the IUPAC name of the following compound:

O

|
CH,=CH-C-CHjy

Solution:
O

|
CH, = CH-C - CHj

But-3-en-2-one

26 Arrange the following in increasing order of their boiling point:
CH;CH;OH CH;CHO, CHy — O — CHjy
Solution:

CHy—O0O—-CHy < CH3CHO < CHyCH,OH

26 Complete and balance the following equations:
@) S+ HySOy(cone.) —

(b) PC{; T Hg() —*

Solution:
(@) 35 + 2H,S50y(cone.) — 350: + 2H-0

(b) PC'ly +3Hy0 — H3PO3+ 3HCI

27 Write balanced chemical equations involved in the following reactions:
(a) Chlorine gas reacts with cold and dilute NaOH.
(b) Calcium phosphide is dissolved in water.
Solution:

a) 2NaOH + Cls — NaCl + NaOCI + HO
(Cold and dil)

b) C'ay Po + 6H,0 — JC(II:OH'Q +2PH,
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Q. Draw structures of the following:
471
a) XNeF)

b) S,0%"

Solution:
XeF)y SH0%

@ 0 0
U
/ @\ 0/5?0—0/4)_0

Q. (a) Write the reaction that occurs at anode on electrolysis of concentrated H2.50) 4 using
472 platinum electrodes.

(b) What is the effect of temperature on ionic conductance?

Solution:
a) Anode: 25‘()3_ (ag) — 5‘2()3_ (ag) + 2

b) lonic conductance increases with an increase in temperature because of the decrease in solute-solute,
solute-solvent, and solvent-solvent interactions.

27-3 Write structures of compounds A and B in each of the following reactions:
NH,
() @ oonc. H,80, | , heat, 453 473K
CONH,

(b) @ Bry/NaOH SR (CH;CO),;O/pyridine

e

Solution:
(a) Itis due to greater inter-electronic repulsion between the lone pairs of electrons present on smaller

size O-atoms of O-O bond.

(b) Itis due to a gradual decrease in their electronegativity and ionization enthalpy.
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(c) C'l3 acts as a bleaching agent in the presence of moisture. The bleaching action of ('[5 is due to
nascent oxygen.

Cly + HyO — 2HCI + [O]

Coloured Substance + [0] — Colourless Substance

27-4 Write the structures of monomers used to obtain the following polymers:
(a) Buna-S
(b) Glyptal
(c) Nylon-6
Solution:
(@) Monomer Structure
CHy=CH—CH=CH,
Buna-S 1 - 3 Butadiene
CH,=CH Q
Styrene CH,=CH ¢
CH,— OH
|
Ethylene Gloycol + CH,— OH
®)  Giyptal
P Phthalic acid
: :COOH
C[QOH
|
N
HYg® ~C=0
() Nylon-6 Caprolactum / \
H.C
2 \ /CHz
H,C—CH,
27 (a) Arrange the following polymers in increasing order of their intermolecular forces:
Polyvinylchloride, Neoprene, Terylene
(b) Write one example each of
(i) Natural Polymer
(ii) Thermosetting polymer
(c) What is the significance of numbers 6,6 in the polymer Nylon-6,6?
Solution:
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(a) Neoprene<Polyvinylchloride<Terylene
(b) (i) Cellulose (ii) Bakelite
(c) In Nylon-6,6, 6,6 stands for two types of monomers containing six carbon atoms i.e. Adipic acid

HOOC — (C'H;y)y — COOH and hexamethylene diamine [N Hy — (C'Hy)g — N Hs|

27 (a) Which one of the following is disinfectant?
0.2% solution of phenol or 1% solution of phenol.
(b) What is the difference between agonists and antagonists?
(c) Write one example each of

(i) Artificial sweetener

(ii) Antacids

Solution:
(a) 1% solution of phenol

(b) Agonists are the drugs that mimic the natural messenger by switching on the receptor whereas
Antagonists are the drugs that bind to the receptor site and inhibit its natural function.

(0)

(i) Saccharin

(i) Ranitidine
27-7 Define the following terms with a suitable example of each:

(a) Antiseptics
(b) Bactericidal antibiotics

(c) Cationic detergents

Solution:
(a) Antiseptics are the chemical substances that prevent the growth of microorganisms or even kill them

but are not harmful to living human tissues. eg: Dettol, Boric Acid, etc
(b) Bactericidal Antibiotics are those that have killing effect on microbes eg: Penicillin, Ofloxacin, etc

(c) Cationic detergents are quarternary ammonium salts of amines with acetates, chloride or bromides as
anions eg: cetyltrimethylammonium bromide
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27.8 Write the IUPAC name of the following compound:

CH, - C— CH, - CH,

A

Solution:
1-Phenylbutan-2-one

27-9 Write IUPAC name of the complex[C'o(en o C'la] ™

Solution:
Dichloride[ethane-1,2-diamine] cobalt(lIl) ion.

28 Arrange the following in increasing order of their acidic character:

Ethanol, Phenol, Water

Solution:
Ethanol < Water < Phenol

28.1 Complete and balance the following equations :

AN Hilexrcess) + Cly —

b)JYE*'F[,; T EHEO —

Solution:
8N Hylexrcess) + 3CT — 6NH,Cl + No

by XNelFs + 2H20 — XeOq Fy + 4HF

28-2 Write balanced chemical equations involved in the following reactions -

a. XeF, reacts with SHF,.
b. Ag is heated with PC';.
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Solution:
a) XeFy + SbF; — [Xr_Fg]_ — [5'EJF{;]_

b) Ag + PCl; — AgCl+ PCly

28 Write any two oxoacids of sulphur and draw their structures.

Solution:
a) Sulphuric acid [H5.S 0]

O
I
>
N
Ho | Yo
OH
b)Peroxodisulphuric acid [ H5 S5 0s]
0] O
[ g
S
2R AN
0—0O
o OH OH ¥

Q. Write the name of two fuels other than hydrogen used in fuel cell. Write two advantages of

4 ,
8 fuel cell over an ordinary cell.

Solution:
Methanol and Oxygen.

Advantages:
(i) Because of the continuous supply such cells never become dead.
(i) Fuel-cell is pollution free.

(iii) Fuel cell has high efficiency.

28 Give reasons for the following :

a. Acidic character decreases from N;(J4to Bis(O;
b. All the P — Cl bonds in P('[; are not equivalent.

c. HF i1s a weaker acid than HCI in an aqueous solution.

Solution:
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(a) Acidic character decreases from Ny (053 to Biq();; because of decrease in electronegativity down the

group.

(b) The three halogen atoms occupy equitorial position while the other two occupy axial positions. Since

the three equatorial E-X bonds are repelled by two 'electron pairs but the two axial E-X bonds are
repelled by three electron pairs, therefore axial bonds are usually longer than the equitorial bonds.
Cl

Cl

=

Cl Cl

Cl

(¢) Itis due to high bond dissociation enthalpy of HF than F¢'[, it does not release hydrogen easily hence

a weaker acid than FH¢7'].

28'6 Write the structures of monomers used to obtain the following polymers :
a. Natural rubber
b. PVC
¢. Nylon-6,6
Solution:
Polymer Monomer Structure
(')rung:Eal Isoprene CHy=C(CHy) —CH =CH,
(i) PVC Vinyl chloride CHy=CH —Cl
Adipic acid . \
oy HOOC — (CHy)y — COOH
(iii) Nylon 6,6 examethylene NHy — (CHy)s — N Hy
diamine
28'7 Write the mechanism of free radical polymerisation of ethene.
Solution:
Mechanism

1)Chain initiating steps
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0 0 0O
CeHs—C—0—0—C—CgH; — 2 Cﬁt-g—\_Cj,—O

l

206 H5 + 2C02

CgHs + CHy=CH, —> CgHs5-CH,-CH;

2) Chain propagating steps:

: F o )
CgHs— CHy— CHy + CHp= CH, —»> CgHs— CHy— CHy— CHp— CH, OH

!

CgHs— (CHy— CHy)p— CHy— CH,
Bigger Free radical (ll)

3) Chain terminating steps:

Step-1 :- By combination of free radicals
CgHg— (CHo - CH2-}r—] CH, — CHp+ CHZ— CH, «CH,~CH —}nCeHS
CgH5—(CHy— CH2—)r—1 CH,CH,CH,CHy+CHy— CHz)nCG Hg
Step-2 :- By disproportionation of free radicals

CeHs—(CHz~ CHp— CH,— CHyp+ CgHs— (CH,— CHyn— CHy— CH,

!

CeHs —CHy— CHpa— CHaCHa+ CgHs—{CHz— CHa— CH=CH

(Polyethane) (Polyethane)
28 Define the following terms with a suitable example of each :
a. Tertiary structure of protein
b. Essential amino acids
c. Disaccharides
Solution:

a) Tertiary structure of protein: It regers to the manner in which the entire protein molecule folds up in
the 3d space to produce a specific shape. It represents overall folding of polyptide chains.

b) Essential amino acids : The amino acids which a human body cannot synthesize are called essential
amino acids. eg: Lysine, Tryptophan
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c) Dissacchorides: Carbohydrates which upon hydrolysis give two molecules of the same or different
monosaccharides are called disaccharides.

C];ng(_}jj 4+ Hg() H—? C[gHJE(J[slfj’ﬁurnﬁf«"] =+ C[gHJg()[5(_}"}“-!:(1‘.(:.-1-{53

28 Name the defect in the following crystal :
XY X7Y™
Y-y X+
ATOXTY™
Y XY X7
Solution:

Schottky defect is there in the crystal.

Q. When a coordination compound C'r(C'l.6 H2O is mixed with .Ag N o3, two moles of AgC'l
43 are precipitated per mole of the compound. What is the structural formula of the
coordination compound ?

Solution:

CrCly . 6HyO + AgN Oy — 2A9C1 |
Formula :-[C'r ( H20) C1| Cly. HyO

29 What is the difference between a complex and a double salt ?

Solution:
Double salts dissiciate completely into ions when dissolved in water .

Example - KC'l. MgC'ly. 6H,0

Complex when dissolved in waters does not loses its identity i.e, the complex ion almost does not
dissociate.

Example - ]y [Fe(C'N)g]

29 Define associated colloid with an example.

Solution:
Associated collids or miscelles are substances which act as electrolytes at low concentration but at high
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concentration associate with each other to form partocles having size in collidal range.

Example - loops.

Q. Why is t-butyl bromide more reactive towards S, 1 reaction as compared to n-butyl
49 bromide ?
Solution:

t-butybromide will be more reactive towards 5 1 reaction. because it give 3 degree carbocation which is
more stable, hence increasing its reactivity.

29 Write the reaction involved in the Hoffmann bromamide degradation reaction.

Solution:
Hoffmann bromide digradation reaction,

CH3CONH; + Bra + 4NaOH (ag)

1
CH3;N Hy + 2NaBr + NayCOy + 2Hy0

Q. Propanamine and N,N-dimethylmethanamine contain the same number of carbon atoms,
49 even though Propanamine has higher boiling point than N,N-dimethylmethanamine. Why ?

Solution:
Propamine has higher boiling point than N,N diamethylamine because propamine is more associated
than through H-bonding due to presence of 2 N-H bonds.

29 Give reasons for the following :

(a) Aquatic species are more comfortable in cold water than warm water.

(b) At higher altitudes people suffer from anoxia resulting in inability to think.

Solution:
(a) Aquatic species are more comfortable in cold nature than warm. since, availibility of dissolved in air is
more as decrease in temperature, increases in solubility of gases.

(b) At higher altitudes people suffer from anoxia resulting in mobillity to think as they suffer from low
concentration of oxygen in blood since at higher altitudes the pressure of air is less which makes them
weak.
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Q. What type of azeotropic mixture will be formed by a solution of acetone and chloroform ?
49 Justify on the basis of strength of intermolecular interactions that develop in the solution.
Solution:

Mixture of acetone and chloroform form maximum boililng azeotrophes.in pure state acetone has
dipole. dipole attractions whereas ' H ('l has rander waals forces, when two are mixed they form H-
bonds with each other, this increases the forces in solution and and hence shows negative derivations
from Roult's law.

29 Explain with a graph, the variation of molar conductivity of a strong electrolyte with dilution.

Solution:

AT\

m

. Concentration

Increase in molar conductivity for a strong electrolyte is not much but is due to decrease in intellonic
attraction.

Q. When dilute ferrous sulphate solution is added to an aqueous solution containing nitrate ion
43 followed by careful addition of concentrated sulphuric acid along the sides of test tube, a
brown ring is formed at the interface between the solution and sulphuric acid layers. Which
anion is confirmed by the appearance of brown ring ? What is the composition of the brown
ring ?
Solution:

NOj anium is confirmed by appearance of brown ring.

Composition of brown ring - [ Fe( Hgfjja_ﬂ’()]z_

?0 How can you prepare ('l3 from H¢'[ and H('] from ('l5 ? Write reactions only.
Solution:
'l from H(C
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MnOy +4HCl = MnCls + Cly + 2H0
HC'l from ('l

Cly + HyO — 2HC1 + [O]

!'?0 Use the data to answer the following and also justify giving reason :

Cr  Mn Fe Co
‘{!_;ﬂ.‘” —-091 —-118 —-044 —0.28
Efpsegy —041 +157 +077 +1.97
(a) Which is a stronger reducing agent in aqueous medium, ¢ '2+ or F'r2+and why ?

(b) Which is the most stable ion in+2 oxidation and why ?

Solution:
(a) {2+ because lower the pf'value, more is the tendency of metal to get oxidised and hence stronger

reducing agent.

(b) A T2is most stable ion due to presence half filled extra stable 43 configuration.

Q. Define with equation :
50
(a) Riemer-Tiemann Reaction

(b) Williamson's Synthesis

Solution:
(a) Remove Tiemann reaction -

Phenol on reaction with (' H('[5 in presence of alkali, followed by acidification of resulting product
gives () — Salicyaldehyde as the major product.

OH O™ Na*

@ CHCl3 + NaOH @ CHCI;
340 K
- ot
OH 0" Na —
J: CHO f CHO
H
-—

(b) Williameonis synthesis-

Alkylhalides on reaction with sodium alkoxide or sodium phenoxide gives ethers.
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CHyBr+ CHyCHaO " Na™ — CHyCHOCHy + NaBr

SQO Give the structures of monomers of the following polymers :
(@) Nylon-6,6

(b) Buna-S

Solution:
(1) Nylon - 6,6

H2N—(—Cl—b-)6— NH > and HOOC—(CHz-)4— COOH
(2) Buna-S

CHy=CH— CH = CHy + C3Hs — CH = CH,

(5264 Classify the following as addition and condensation polymers giving reason :
(a) Teflon
(b) PHBV
Solution:

(a) Tedlon - Addition polymer as in this, monomer simply add on to one another reading to formation of
polymer.

(b) PHBV - Condensation polymer, as it is formed by condensation reaction between two bifunctional
monomers and involves ions of water.

Q. Chromium crystallises in bcc structure. If its edge length is 300 pni, find its density. Atomic
>0 mass of chromium is 52 u.[ N4 = 6.022 x 102 mol™]

Solution:
BCOC, z=2

edge = 300 pm = 300 x 10~ Yem

M=52u

d = £ M

— aiu N,
2w 52

= = 192 w 1023
= 300 % 1oy X 6:023 % 10
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= 6.396 g/em®

Q. At 300 K, 30 g of glucose present in a litre of its solution has an osmotic pressure of 4-98 bar.

506

If the osmotic pressure of a glucose solution is 1-52 bar at the same temperature, what

would be its concentration ?

Solution:

T =300 K
W =30g
V=1L

1.52 30
Cy = Jﬂ X — :
498 180 x 1
= 0.0508 M
5Qd7 Calculate A, G and log K. for the following reaction :
Cd*(aq) + Zn(s) = Zn* (ag) + Cd(s)
Given : E{(Lr{2+ jog = 0403 V
EY oy iz, = —0.763 V
Solution:

AGY =7 log K, ="
Cd*?(aq) + Zn(s) — Zn**(aq) + Cd(s)
E'Cd** jCd = —0.403 V
EYZn?t jZn = —0.763 V
b = Bt — EY
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= —0.403 — (—0.763)
=036V
n=>2
AG° = -nFEZ,
= —2 > 86000 x 0.36
= —69480 J/mol

A,GY = —2.303 RT logK.,

logK, —A,G
oglh, = ————
S T 2803 RT
B 69480
2,303 x 8.314 x 298
= 12.1769
Q. Chromium metal is electroplated using an acidic solution containing {.'r{J5 according to the
30 following equation :
CrOzlaq) +6H™ + 66 — Cr(s) + 3H20
Calculate how many grams of chromium will be electroplated by 24,000 coulombs. How long
will it take to electroplate 1-5 g chromium using 12-5 A current ?
[Atomic mass of C'r = 52 g mol ™!, 1 F = 96500 C mol ']
Solution:

CrOslaq) + 6H™ + 6e” — Cr(s) + 3H,0
n # 6

() = 24000 C

() =n x nfactor = f
le.n=\frac{24000}{6\times 96500}

= 0.04145 maol
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Molar mass of {7y = 52

Co02 x 0.04145 = 2155 g

b= 1.
Charge = — X 06500

= 1.336.15 ¢

SQO Give reasons for the following :

(a) Leather gets hardened after tanning.
(b) F'e'lyis preferred over (7] in case of a cut leading to bleeding.

(c) Freundlich isotherm becomes independent of pressure at high pressure for a gas
absorbed on a solid.

Solution:

(a) Leather gets hardened after tannings because animal is collidal and has positively charged particles,
whereas forming has negatively charged particles, resulting in mutual coagulation, when they are mixed,
which hardens the rather.

(b) F'e'l5is preferred over ('] in case of a out reading to bleeding as ['e in +3 oxidation state,
whereas [ is in +1, higher the valency better is the coagulation efficiency of compound.

(c) Freundlich adsorption isotherm becomes independent of pressure at high pressure for a gas
absorbed on solid, because at high pressure, the curves approch saturation, i.e, more pressure will not
increase the number of particles absorbed.

Q. What is the role of
51
(a) Depressants in froth floatation ?

(b) Carbon monoxide in Mond's process ?

(c) Concentrated sodium hydroxide in leaching of alumina from bauxite ?

Solution:
(a) Deoressants in froth flotation are used to present one type of sulphide are particles from forming the
froth with air bubbles.
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(b) Carbon monoxide in Mond's process hups to form volatile complex of nickel. i.e, N'i(('()4 which is
subjected to high temperature so that it is decomposes to give pure nickel.

(c) Concentrated sodium hydroxide in leaching - Alumina from bauxite acts as a reducing agent and
Alumina dissolves as sodium meta-aluminate and silica as sodium silicate having behind impurities.

5('21-1 Write chemical reactions taking place in the extraction of Aluminium from Bauxite ore.

Solution:
Chemical reactions in attraction of Aluminium from Bauxite are-

Al Oy(s) + 2NaOH(aq) + 3H0(s) — 2Na[Al(OH) (aq)]
INa[AI(OH)y) + COy — AlyO3.2Hy0(s) + 2NaHC Oy
Al O3z HaO(s) "2 ALOs(s) + 2 Ha0(g)

Q. Explain the method of preparation of sodium dichromate from chromite ore. Give the
512 . . I . .
equation representing oxidation of ferrous salts by dichromate ion.

Solution:
Preperation of sodium dichromate from chromite ore.

1Fe Ci‘“g O] + 5 _-"fﬁgco;g + 7 Og

(chromateore)
1
S_NHQCPO_] T EFFE();{ T SC(_}g

E_NHQCFO_] an Hg.i'?(_}] — j‘ft’:gCi’“gO‘; T _-"fu:'l'g.‘_'?(.}_] T Hgl:}
Oxidation of ferrous salts by dichromate ion.

CryOF +6Fe* + 14H" — 207" + 6Fe’™ + THy0

31 Complete the following reactions :
MnO; + KOH + 07 —
I+ MnO;, + H —

CryO% + Sn*t + HY —

Solution:
M2MnOQs +4KOH + Oy — 2K MnO4 + 2H-0
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(2 2MnO3 + 101~ + 16H — 2Mn*" + 5s + 8H0

(3) Cre0% + 3Sn*™ + 14HY — 207 + 3Sn*t + THy0

5Q1-4 Write the hybridization and magnetic character of the following complexes :
() [Fe(Hy0)]**
(i) [Ni(CN)4 >
[Atomic number : F'e = 26, Ni = 28]
Solution:
() [Fe(H0)5)*"

reze)= |LLT{T[T] 1] [1

Fee2)= L[ 1T 1] 1

[Fe(H0), L TATITLT LI (g

sp”d” hybridisation and paramagnetic.

(2) [Ni(CN)4]*

Nis) =TT LT ] 1
Vi) =[] T

Nviena =T 1T LI x| [ <] | x|«
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ff.ﬁ;lrjz hybridisation diamagnetic.

Q. Give reasons for the following :
51

(a) The presence of — V' (J3 group at ortho or para position increases the reactivity of
haloarenes towards nucleophilic substitution
reactions.

(b) p-dicholorobenzene has higher melting point than that of ortho or meta isomer.

(c) Thionyl chloride method is preferred for preparing alkyl chloride from alcohols.

Solution:
(1) Presence of nitro group at (J— and [’— positions increasesreactivity of haloarness towards

nucleophilic substitution reactions as they stabilize the intermidiate carbanion due to disposal of
negative charge.

(2) p — dichlorobenzene has higher melting point than that of (J— or m— isomer because it fits better
in crystal lattice as compared to {J— and mi—. Hence due to symmetry.

(3) Thionyl chloride method is prefferred for preparing alkyl chloride from alcohols because by product
formed are gases.

CH;0H + SOCl, — CHyCU+ 50,7 +HCOTT

E?i (a) Write equation for preparation of 1 — jodobutane from1 — chlorobutane

(b) Out of 1 — bromopentane, 2 — bromo — 2 — methylbutane and 1 — bromopentane,
which compound is most  reactive towards elimination reaction and why ?

(c) Give IUPAC name of :

CH,
|
CH; — CH = CH - €~ CH,

Br

Solution:
(@)1 — iodobutane from 1 — chlorobutane

(aCetone

CHyCH2CHoCOHoCl+ Nal  — CHyCH2CH-CHy I+ NaCl

(b) 2 — bromo — 2 — methylbutane will be most reactive towards elimination reaction as more
substituted alkene is more stable
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Br
| Alc KOH
CHCH,—C —CH, ———> CHCH=C—CH 4
[
CHa CHs
CHa

(
CHy;—CH=CH—C —CH3
(9} |

Br
[4-Bromo-4-methylpent-2-ene |

!?1 (a) How will you synthesise the following alcohol from appropriate alkene :

OH
(b) Write the mechanism of the following reaction :

CH;CH,OH % C'Hy = CHy + Hs0

Solution:
94\ r('r ('l/l3
(2) PazCa Ll Ot i 00,5 =2, utocn o
ol
CHj CHj
| e |

CHy— C = CH CH3+ H,0 CH3— C — CHy — CHy

I
OH

(b) Mechanism of

CH3CHyOH %} CHy = CHs + HoO

Step -I Protonation of alcohol

H
+/
CH;CH, — O\

CHyCH,— OH + H'

H

Step -l Loss of H5(J) to form intermidiate cabocation
H
/\+/ slow @
CHCH— O s~ CHz— CH,
H
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Step- Ill Deprotonation

H
| @ +
CH,— CH, ———~ CHp=CHy+H

5Q1-8 (a) Give one chemical test to distinguish between the compounds of the following pairs :

(i) FH;.E\'-'HE and [FH{};;YH
(ii) Aniline and Ethanamine

(b) Why aniline does not undergo Friedel-Crafts reaction ?

Solution:
(a) (1) CH;;;""-'THg and [CH;{}IQ;TH

('H4N H- being a primary amine on reaction with chloroform in presence of alcoholic alkali gives bad
smelling alkyl isocyanide.

CHyNHy + CHCly + 3KOH — CHyN — € + 3KCl + 3H,0

(il
(2) Aniline and ethanamine

Aniline on coupling with benzene diazonium chloride gives a yellow dye but ethanamine does not

”C'@ Base @ @

(Yellow dye)

(b) Aniline does not undergo priedel crafts reaction due to salt, formation between aniline and the
catalyst anhydrous Al (lewis acid) as a result 11 acquires positive charge and acts as a deactivating
group for further reaction.

5Q1-9 (a) Give any one property of glucose that cannot be explained by the open chain structure.

(b) Compare amylase with amylopectin in terms of constituting structure.

(c) Why do amino acids show amphoteric behaviour ?

Solution:
(1) One property of glucose that cannot be explained by the open chain structure is despite having

—('H( group, it does not give 2,4 - DNP test.

(2) Amylose is a linear polymer of ¢+ — [J glucose units joined together by glycosidic linkages involving ('
or one glucose and ('y of next. It can have 100-3000 glucose units. It is soluble in water.
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Amylopectin is highly branched polymer which is insoluble in water . It is composed of 25-30 D-glucose
joined by v — [} — glycosidic linkages between ('] of next . There chains are connected with each
other, by 1. 6 — linkages.

(3) Amino acids show amphoteric behaviour because they circuits in witter ionic form, in acidic solution
they act as cations and in alkaline solution they act as anions.

gz Define the following with suitable example of each :
(a) Antiseptics
(b) Non-narcotic analgesics

(c) Cationic detergents

Solution:
(1) Antiseptics are chemical substances which present the growth of microorganisms and may even kill
them,

Example - 0.2 ?/, solution of phenol

(2) Non-narcotic analgesics are drugs which reduce or abolish pain, there are effective in releiving
skeletal pain or reducing fever. Example - Aspirin

Q. (a) Consider the reaction i — PP for which the change in concentration of Jf with time is
52 shown by the following graph :

f

Conc. [R]

Time t —»
(i) Predict the order of reaction.
(ii) What does the slope of the curve indicate ?

(b) The rate of reaction quadruples when temperature changes from 203 K to 313 K.
Calculate E, assuming that it does not change with time. [H = 8.314 JK ~1mol” l]

Solution:
(a) Order =zero (0)

slope = -K
[R] = —Kt + [R]
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[Rlg

Slope = -K
[Fi]T

v

Time (t) —

(b) E, ="
T\=203K T,=313K
K, E, [Tg — _Tl}

log g = 33038 | 11T,
.Il‘g :"-”131
. ARy E, 313 — 293
“IK, T 2.303 x 8.314 | (313)(293)

4 20 = E,

2,303 % 8.314 % 313 x 293
~0.6021 x 2.303 x 8.314 x 313 x 293
- 20)

E-I’I!

E, = 52863.33 J/mol

Q. (a) Draw the plot of [4; [ vs MTfor a chemical reaction. What does the intercept represent
52 ? What is the relation between slope and E'4?
(b) Afirst order reaction takes 30 minutes for 20 “/, decomposition. Calculate i‘-g.
[log 2 = 0.3010]
Solution:

1
(a) plot of {43 Jo V/s —
nETT

Intercept

— |-

Intercept =In A
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slope = ——
Ju R

(b) 1st order reaction

tope s, = 30 min

. 2.303
K = log ‘
t t— .
. 2.303
K = log 3
30 Ta—0,20a
. 2.303 1
K = log
30 708

— 0.007439 1min~!

(.693
ty2 = ————v
' 0.007439

= 93 min

52
(i) HC'IOy

(ii) HaS5: 0%

(b) Give reasons for the following :

Q. (a) Draw the structure of the following :

Analysis of Your Test

(i) Above 1000} /i sulphur shows paramagnetism.

(i) Although electron gain enthalpy of fluorine is less negative than that of chlorine, yet

flourine is a better oxidising agent than chlorine.

(iii) In solid state F'('[5 exists as an ionic compound.

Solution:

(@) (1) HCIOy

O—H
I

cl
7N
0 0

(2) HoS505
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o) O

1 1

S S
7N Wl o
O/\ O — 0 /\O

OH OH

(b) (i) Above] (300 [, sulphur exhibits paramagnetism, .\ is in vapour state, it partly exists as Sp
molecule which has two unpaired electrons in the antibonding (7 ) orbitals.

(i) Although electron gain enthalpy of flumine is less negative than that of chlorine, yet fluorine is a better
oxidising agent than chlorine because bond dissociation enthalpy of f-f much lower than ('] — '] and
hydration enthalpy of '~ is much higher than ¢7]~. These two factors more than comperrate the
negative electron gain enthalpy of F'—.

(iii) In solid state, P("'[5 exists in ionic compound as it exists as [PCE_;]_[PCE[,;]_ containing tetra and
hexa coordinated species.

!_?2 (@) Complete the following reactions :
(i) PbS(s) + Oy —
(i) XeF; + NaF —
(b) Arrange the following in increasing order of property indicated, giving reason :
(i) Hydrides of group 15 - boiling points

(ii) Hydrides of group 17 - acidic strength

(iii) Hydrides of group 16 - reducing character

Solution:
@) Pb{s) + 4043 — PbSO, + 404

2 XCF;+ NaF — Na™ [XeFy|”
(b) (1) increasing boiling point
PHy < A;Hy < NHy < SbH3 < BiHy
(2) Increasing acidic strength
HF < HCl < HBr < HI
(3) Increasing reducing character

H,O < HyS < HyS, < HyT, < HyPo
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?2-5 (a) Carry out the following conversions :

()P — nitrotoluene to 2 — bromobenzoic acid

(ii) Propanoic acid to acetic acid

(b) An alkene with molecular formulaC’s Hy; on ozonolysis gives a mixture of two

compounds, B and C. Compound B gives positive

Fehling test and also reacts with iodine and N H solution. Compound C does not give

Fehling solution test but forms
iodoform. Identify the compounds A, B and C.

Solution:
(@) (1) P — nitrotoluene to 2 — bromobenzoic acid

CH,
Br
Sn!HCI
NHs
@ "bpozf @ NaNO ZHCl

N2+ Cl

5 KMnO, COOH

Br
(2) Propanoic acid to acetic acid
CHsCH.COOH "™ cmomcmon s cH,0H = CH,
CHsCOOH

(b) (A) C[:;H]{] — I:{I”x'f*'}rf"j
| ozonolysis

B+C
B= Positive Fenling - aldehyde group —= —{'H (}
= Positive lodoform test = C'H;C'HO (B)
C - negative testing

= positive lodoform
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o
= I
CH —C group

R
A= ¢ =i
/N
H CH,
B = CHy;CHO

C'=CH; — COCH;

HaC CHg HsC O CHg
N\ ccy LY ¥
C =1 + 03 —2% /? N
N
- CH, H og— Y
0 H,0/Zn

CH,CHO + CH,C — CH,

SQZ (a) Carry out the following conversions :
(i) Benzoic acid to aniline
(i) Bromomethane to ethanol
(b) Write the structure of major product(s) in the following :
(@ H,N—NH
@  CHy—CHy-C—H 212 2
[l (b) KOH, Glycol/heat
(0]
CH,
|
(i) CH, - (lj _CHO conc. NaOH
CH,
COOH
(iii) NaOH
Solution:

(a) (1) Benzoic acid to aniline
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cocl CONH,

COOH
N
OEERIORTE
Benzoic acid NH2
Bry/
@ NaOH

Aniline
(2) Bromomethane to ethanol

H,O"
CH3Br + alc. KC(N ——> CH3CN 9, CH3 COOH

CH3CH,OH o uim,
(b)
(1)
O
|

NH,— N
@KOH glycol /A

CHCH,—~ C— H

2)

CH, CH; CH3
1 I |
Conc.NaOH -
CH3— (13 —CHO ——» CHg— (|3 — COONa" + CH— (|3 — CH,OH
CH, CH, CHg4
(3)
COCH
COONa'
+ NaOH —— + H0
gz What is the coordination number of atoms in a (i) bcc structure, and (ii) fcc structure ?
Solution:

Coordination number of atoms in
a) bcc structure - 8

b) fcc structure - 12
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Q. Which alkyl halide from the following pair would you expect to react more rapidly by an
>2 S5 N3 mechanism ?
CH;
|
CHy—CH,—CH-Br or CHy—C—Br
|
CH, CH;,

Solution:

CH,;— CH,-CH-Br  will react more rapidly by .5’ N3 mechanism.
|

CH,
!_?2 Why are powdered substances more effective adsorbents than their crystalline forms ?
Solution:

Powdered substances are more effective adsorbents than their crystalline forms because more the
surface area of adsorbent, more is the extent of adsorption.

5Q3 Write the equations involved in the following reactions :
(a) Kolbe's reaction

(b) Friedel-Crafts alkylation of anisole

Solution:
(1) Kolbe's Reaction:

OH O Nat
@/ + NaOH —>
(1) CO2

OH @) Mt
COOH
(—
O- Salicylic acid
(2) Friedlel Craft alkylation of anisole :
OCH3 OCH3 OCHs

CHs
+ CHaCl -Anvd *
AICI3
CHy
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!_?3 Write the structures of monomers of the following polymers :

(a) Terylene

(b) Buna-N
Solution:
(1) Terylene
OH — CH, — CHy — OH and Hooc — O )—COoH
(2) Buna - N

CHy=CH-CH=CH; and CHy=CH - CN

!_?3 Give reasons for the following :
(@) Brownian movement provides stability to the colloidal solution.
(b) True solution does not show Tyndall effect.
(c) Addition of alum purifies the water.
Solution:

(1) Brownian movement provides stability to colloidal solution since it dosen't allow colloidal particles to
settle down.

(2) True solution does not show tyndall effect because in true solution size of particles is not large
enough to scatter the particles of light i.e size of dispersed particles is much smaller than the wavelength
of light used.

(3) Addition of alum purifies water as it coagulates the suspended impurities present in the water to form
heavier particles which gets settle down.
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Q. (@) Show how you will synthesise the following alcohol prepared by the reaction of a suitable

33 Grignard reagent on methanal ?

CH, - CH - CH, - OH
CH,

(b) Write the mechanism of the following reaction :

+
CH, = CHp + HoO 11, CH5CH,0H

Solution:
(1) Synthesis by Grignard Reagent on methanal :

B
H— CHO + CHs— CH—Mgcl 2y ether ¢

CH3 H3C — CH - CH3

HoO /HY

CHz— CH — CH,— OH <
|
CH3

(2) Mechanism of

CHy = CHy+ HO s CH3CH,OH

Step 1 : Addition of f7+

£y +

H

®
CH2= CH2+ H ——Cl)— H— CH3— CH2+ HQO

H

Step 2 : Nucleophillic attack of water

+ _H

.. ~-H
ey —_— e " 4
CHz— CHp+:0 | === CHyCH,— 0,

Step 3 : Removal of fj+

4

LH

CHyCH— 0, == CHz— CH2— OH +H
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5?3 What happens when D-Glucose is treated with the following reagents :

(a) Bry water
(b) HCN

(@ I:CTHgCTO 1 2()

Solution:
(i) Broa water

CHO COOH
| |
B
cHom), 22@d . cpon),
| |
CH, OH CH»OH

Gluconic Acid

(i) HCN

CN
(|3Ho (|3H< OH
(CHOH), —HEN . chony,
| |
CH,OH CH,OH
Gluconic cyanohydrin

(i) (C'H3,C'O)»0

CHO CHO
| (CH3C0),0 |

(CH OH), (CHOCOCHy),
| |

CH,OH CH, OCOCHj3

Glucose penta acetate

83 Define the following terms with a suitable example of each :
(a) Antacids

(b) Artificial sweeteners

(c) Anionic detergents

Solution:
(a) Antacids :

Antacids are substances which remove excess acid and raise pH to appropriate level in stomach.

Example: NaH ('O
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(b) Artificial sweeteners :

Artificial sweeteners are agents that add sweet taste to food. They are sugar substitutes as sucrose add
to calorie and promote tooth decay.

Example : Saccharin
(c) Anionic detergents :

Anionic detergents are prepared by treating long chain alcohols with conc. H»50 to form alkyl
hydrogen sulphates which are treated with alkalies to form salt.

Example : Sodium lauryl sulphate (C'yy Hyy C'HyOS O3 Na™)

Q. Write the IUPAC name of

53
: , CH, — CH, — Cl

Solution:

@/CHzCHzCI

| — Chloro — 2 — phenylethane

23 Write the name of monomers and their structures for the following polymers :
(a) Neoprene
(b) Nylon-6
Solution:

(1) Neoprene

CHy,=C-CH=CH>
I
Cl
2 — Chloro — 1,3 — diene

(2) Nylon 6
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H2N + CH,), COOH

Q. What happens when
53
(a) Phenol reacts with Conc. HN();?
(b) Ethyl chloride reacts with Na(O 'y H5?

Write the chemical equations involved in the above reactions.

Solution:
(1) 2,4,6 - Trinitrophenol is formed

OH

OH O2N NO»
@/ + Conc. HNO3 ———

NO>
) CHyC HyCl + NaOCoHs — CHyCHy — O — CyHs

Diethylether is formed.

5Q3 Define the following terms with a suitable example of each :
(a) Sol
(b) Aerosol

(c) Hydrosol

Solution:
(1) Sol:

Sol is a colloidal solution in which dispersed phase is solid and dispersion medium is liquid.
Example : Paints

(2) Aerosol :

Aerosol are colloidal systems of solids in gas or liquid in gas.

Example : Solid in gas - smoke, dust; Liquid in gas - fog, cloud

(3) Hydrosol :

Hydrosol are colloidal solutions of solid in water.
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Example : Gold sol

5Q4 (@) What are antidepressant drugs ? Give an example.
(b) Name the sweetening agent used in preparation of sweets for a diabetic patient.

(c) Why are detergents non-biodegradable ?

Solution:
(1) Antidepressant drugs are medications that can help releive symptoms of depression, anxiety
disorders. They aim to correct chemical imbalances of neurotransmitters.

Example : Equanil
(2) Saccharin (O - sulphobenzimide) is used as sweetening agent for diabetic patients.

(3) Detergents are non - biodegradable because the side chain in them prevent bacteria from attacking
and breaking chains.

!_?4 (@) What is the difference between native protein and denatured protein ?
(b) Which one of the following is a disaccharide : Glucose, Lactose, Amylose, Fructose

(c) Write the name of the vitamin responsible for the coagulation of blood.

Solution:
(a) Proteins found in a biological system with unique 3D structure and biological activity is called native

proteins. They exist in primary, secondary and tertiary structures.

When native protein is subjected to physical and chemical changes, protein loses its biological activities, it
is caled denatured protein. Secondary and tertiary structures are destroyed during denaturation.

(b) Lactose is a disaccharide.

(c) Vitamin K is responsible for coagulation.

24 (a) Butan-1-ol has a higher boiling point than diethyl ether. Why ?

(b) Write the mechanism of the following reaction :

2CHyC HyOH % CHyCHs — O — CHy — C'Hjy

Solution:
(1) Butan-1-ol has higher boiling point than diethyl ether because Butan-1-ol has strong intermollecular
hydrogen bonding but in diethylether they are associated with weak dipole-dipole attractions.
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(2) Mechanism of
H+
20H;CH.OH or CH3;CHyOCH:C Hy
Alddh
Step 1: Protonation
.e it ee
CH3CH2QH +H' ———— CH3CH20H>

Step 2: Nucleophillic attack

~0 +
CH3CH20H + CH3CH2— OHy ——

+

Hp0 + CHy CHy— O — CHy— CHge—
|
H

Step 3 : Deprotonation

+ +
CH3CHp O CH2CHz ——H 5 CH3CHy— O — CH, CHj

|'5

H
Q. A cube solid is made up of two elements A and B. Element A forms ccp while atoms of
>4 element B occupy one - third of the tetrahedral voids. What is the formula of the soild?
Solution:

Tetrahedral voids is double the ccp atoms.
ccp atoms = A

tetrahedral voids = 2A

1 2
B=-x24=-A
3 3
Ratio of A and B A_ A3
atioof AandB=— = 5— = —
B 24 2
Formula = By Ay
5Q4 How will you prepare arsenic sulphide sol in the lab?
Solution:
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Arsenic sulphide is prepared in the lab by passing H»S gas through, As, (5.

Asy03 + 3H2S — Asy Sy + 3H,0

5Q4 Give an example of heterogenous catalysis.

Solution:
Hydrogenation of ethene using nickel as a catalyst with hydrogen gas is an example of heterogenous
catalysis.

HoC' = CHy+ Hy X HyC' — CHy

!'?46 C'HyC'H O is more reactive than ' H3 ('O (' Hytowards reaction with ff¢" V. Why?

Solution:
Due to +l effect of C‘H; groups present on both the sides of the carbonyl carbon, carbonyl carbon of

ketone becomes less susceptible towards nucleophilic attack. Hence ' H3 ' H () is more reactive than
C'HyCOCHS,,

24 What are the products of exhaustive ammonolysis of an alkyl halide?

Solution:
The product formed by exhaustive ammonolysis is quaternary ammonia salt.

AR — X + NHy — [NRy* X~

5?4 What are type of isomerism is shown by complex [C'o (N H3). Cl] SO4?

Solution:
[C'o (N Hj), Cl] SO, show ionisation isomerism with [C'o (N H3 ). SO4] CI.

'5

34 Arrange the following in increasing order of crystal field splitting energy:
[Cr (CN) ™ . [Cr(NHy))*™, [CrCls)*
Solution:
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[Cfr(—ff[s]:i_ = [CFENH:{J[:']:E_ < [Cr 'fcf-"‘"rj[j]:i_

Q. Following reactions may occur at carhode and anode during electrolysis of aqueous sodium

33 chloride. What products will be held at anode and cathode? Use given ['°values to justify

your answer.

Cathode: Na™ {ag) + e~ — Nals). E* = —2.71V

P | .
H (ag)+¢e — ;HgL;;J. E° =0.00V

oo L .. R
Anode: ('™ (aq) — ;C*.Fzmj +e , B = +1.36V

2H0(aq) — Os(g) + 4H* + 46~ E° = +1.23V

Solution:
Since reduction potential of hydrogen is greater, reduction of fj+ tkes place at cathode.

Py ...,
Cathode: H™(aq) + e~ — -Ha(g)
Since the oxidation potential of chlorine is greater than water, oxidation of (/] — takes place at anode.

_r Lo
Anode : C'I™ (ag) — ;CIEL;;J +e

fy F | 1 .
Net cell reaction: H™ (aq) + Cl™ (ag) — ;Hngj + ;Cffgf:jﬂ

hence, H5 gas is formed at cathode and ("'l gas is formed at anode.

Q. Show that for a first order reaction, time required for completion of 99% of reaction is twice

33 the time required for complrtion of 90% of reaction.

Solution: o _
_ 2,303,  initial concentration
Time = — L0 — -
K finalconcentration

for 99% completion of reaction:

T 2.303 1 100 2.303 ‘1 100 2 x 2,303
= og = og =
'YK S % T0-99 - Kk T K
for 90% completion of reaction:

2.303 100 2.303 1 = 2.303
15 = % log = ¥ logl) = ——

TR T ®w0-90 K 7 K

Tj =2 x Tg
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Q. Arrange the hydrides of group 16 in order of increasing boiling points, giving reason. Name
33 the hydride which is most stable thermodynamically.
Solution:

— H3(0) show hydrogen bonding due to high electronegativity of oxygen.

— As we go down the group, the size of atom increases and hence the strength of Van der Waal's force
increases. Thus, the boiling point increases down the group.

— Hence, increasing order of boiling point is,
HE.S < HgSf" < Hg_Tf*' < Hgo

— Shorter is the hydride bond, larger is the stability. Hence, () is the most stable thermodynamically.

?5 How is ' Al 1(J4 prepared from pyrolusite? Give steps involved with equations.

Solution:
— Alkali metal hydroxide is fused with powedered pyrulosite in the presence of air to form potassium
manganate.

IMnOy + AKOH + Oy — 2K, MnO, + 2H,0

— Potassium manganate in netural or acidic solution undergo disproportionation to form potassium
permanganate.

MnO¥ +4H" — MnOj + MnO, + 2H,0

Q. An aromatic compound 'A' on treatment with (' H ('l and KOH gives two compounds, both
33 of which gives same product 'B' when distilled with zinc dust. Oxidation of 'B' gives 'C' with
molecular formula C'; Hz(J5. Sodium salt of 'C' on heating with soda lime gives 'D' which
may also be obtained by distilling 'A" with Zinc dust. Identify 'A’, 'B', 'C' and 'D".
Solution:

The reaction take place:
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OH OH
CHO
CHCI
+
CHO
(A) Phenol O-hydroxy P-hydroxy

Benzaldehyde Benzaldehyde.

Zn Dust

@r o
©) .

Benazaldehyde

(B) Benzaldehyde

COCOH

Oxidation @

C) Benzoic acid
COOH

@ NaOH CaO

Benzoic acid (D) Benzyne

Q. How to convert the following:
555
(a) Phenol to Toluene

(b) Ethanol to Ethanal

Solution:
(a) Phenol to Toluene

OH H CH3
@ 7n dust @ CHsCI,AICI§ @

Benzene Tuluence
(b) Ethanol to Etnanal
Nag CraChe
CH,CHOH —E> CH;CHO
[ FierFi i
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Q. What happens when D- glucose is treated with the following? Give equations to support
33 your answer.
(@) HI
(b) HN Oy
Solution:
(a)
CHO
I
((|:H0|-|)4 — Al €H,— CH,— CH,— CH,— CHy— CHj
CH, OH n-hexane
D-Glucose
(b)
?HO COOH
|
((|:H0H)4 _HNOg ((|3HOH)4
CH,OH COOH
D-Glucose Saccharic acid
5?5 Give any two points of difference between globular and fibrous proteins.
Solution:
Globular proteins Fibrous proteins
. .. |— Fibrous protein have thread like
— Globular proteins are spherical in
shape. structure.
— They are soluble in water — They are insoluble in water.
eg. Albumin eg.Keratin
!_?5 Write two differences between DNA and RNA.
Solution:
DNA RNA

DNA is a double stranted (exception in
some viruses)

RNA is single stranded (except in
some viruses)

Pyrimidine present in DNA are cytosine
and thymidine.

Pyrimidine present in RNA are

cytosine and Uracil.
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Q. (a) Following is the alignment of magnetic moments of a substance when placed in a
33 magnetic field. Identify the type of magnetism exhibited by the substance.

OJORONOXO

(b) Analysis shows that nickel oxide has formula Nig g5 (Jq gy What frctions of nickel exist
as ;2 and pj3+ ions?

Solution:
(a) Since all the magnetic moments are directed in the same direction, the substance exhibit

ferromagntism.

(b) Ratio of Ni and O in Nickel oxide is,

Ni 098 98

O T 1.00 100

Total nickel atoms for 100 atoms of oxygen is 98.
Let x be the number of nickel with +2 charge.

.". Nickel with +3 charge = 98 - x

charge of nickel = charge on oxygen

2o+ (43)(98 — ) = 2 x 100

2o + 294 — 3 = 200

r = 94
. . 94 R
Nickel with +2 charge = — = 06%
98

. . . o 4

. Nickel with +3 charge = 98 — 94 = 4outo f98 = 0R = 1%

' 0%
Q. Calculate the emf of the following cell at 25°¢ :

560
Al(s) | AP (0.00100)] || 0.1N:2* |Ni(s)|
Given: E{yiz+ iy = —0.25V
E';?-'U:g"',." iy — —1.66V

(log 2=0.3010, log 3 =0.4771)
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Solution:
Cathode Half cell reaction:

Ni¥t + 2~ = Ni. E° = —0.25V
Anode Half cell reaction:
Al = AIY + 3¢ E° = +1.66V

Net reaction:

3]\!!‘?*—4—5/&/“_.._'_5_) jf‘\r;
2 A | 5y 2 A8k 4_(9{3F

-

IN*T £ 2A1 — 3Ni +2A°7, E° = 1.66 + (—0.25) = +1.41V

Transfer of 6e” takes place, hence n =6
E° = +141V
According to Wernest Equation, emf of a cell at 25°¢" is calculated as,

0.0501 roduct 00501 Al
Eeen = E — - log P ]:l.4l— ; log [[Nfﬁz_]]

[reactant]

0.001
= 1.41 —0.00985 x log—

(—2) = 1.41 + 0.197 = 1.43V

= 1.41 —D.DDQSE:I:‘JQ(M’J_?] = 1.41—-0.00985 x

Q. The reaction between A and B is first order with respect to A and zero order with respect to
36 B. For this reaction, fill in the blanks in the following table.
Experiment [A] mol/L [B] mol/L Initial rate mol/L/min
I 0.1 0.1 20 % 1072
! : 0.2 4.0 x 1072
Il 0.4 0.4 -
\Y, - 0.2 20 % 1072
Solution:
Experiment [A] mol/L [B] mol/L Initial rate mol/L/min
I 0.1 0.1 I w ] n—z
Il 0.2 0.2 40w 102
11 0.4 0.4 S () w 102
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v 0.1 0.2 2.0 % 102 |
() Since the reaction is first order with respect to A, the rate of the reaction doubles by doubling the
concentration.

o [A] = 0.2mol/ L

(1) Concentration of A changed from 0.2 to 0.4, hence, the rate of the reaction doubles concentration of
B changed from 0.2 to 0.4, it does not affect the rate of the reaction.

1
(IV) The rate of the reaction becomes Ith of the precedingone, hence the concentration of A becomes

1
Ith irrespective of concentration of B.

Q. (a) A colloidal solution of Agl is prepared by adding AgNOs solution drop - by - drop to excess
36 of Kl solution. What will be the charge on sol so formed? What is the cause of the charge?

(b) Which of the following adsorption isobars reperesnts physiorption? Justify the answer.

(x/m - extent of adsorption, t- temperature.)

:-{E'Tm \ xr’Tm /\

— —

t t

(c) Two gases A and B have critical temperature 430K and 190K respectively. Which gas will
be readily adsorbed and why?

Solution:
(a) On addition of AgNOs5 to excess of KI, Agl precipitation. Since, Kl is in excess, iodide is adsorbed on the
surface of Agl to form negatively charged sols.

(b) Physisorption : adsorption is exothermic and desorption is endothermic. Thus, extent of aadsorption
decreasaeswith increase in tempertaure.

Hence, the correct graph is

N

ti—

3|x»
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(c) Critical temperature is the temperature above which the gases overcome the intermolecular force of
attraction and cannot be uquified.

Hence, higher the critical temperature, higher is adsorption. Thus, A readily adsorbs.

SQG-3 State the principle involved in the following metallurgical processes:
(a) Froth floation

(b) Zone refining

(c) Vapour phase refining

Solution:

(a) Froth floation: It is used to seprate metal sulphide ore from the gangue. Metal sulphide ore frm the
gangue. metal sulphide is wetted by oil and hence its non - wettability towards oil is enhanced by using
collectors and hence the metal ore is seprated in the froth.

(b) Zone refining : Impurities are more soluble in the liquid state of metal compared to that in solid state.
Hence, heating is used to create two zones one end with crystalizing soild and other end with liquified
impurities that is later seprated.

(c) Vapour phase refining: The impure metal is converted into volatile phase and then compressed to
obtain pure metal.

!'?6 Give one point difference between the following:
(a) Cast Iron and Pig Iron
(b) Hydraluic washing and Liquation

(c) Leaching and Roasting

Solution:
(a) Cast Iron and Pig Iron:

Cast iron has smaller amount of carbon (3%) and Pig iron has larger amount of carbon (4%).
(b) Hydraluic washing and Liquation

In hydraluic washing steam is used to remove impurities and in liquation metal is melted to remove
impurities.

(c) Leaching and Roasting:

In leaching metal ore is converted into soluble salts and in roasting metal ore is converted into oxides of
metal.
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!'?6 Giv reason for the following:
(a) The only oxidation state shown by Scandium is +3.
(b) [ijHg()j[,-]_'] is colourless.

(c) MnO is basic while Afn,()- is acidic.

Solution:
(a) Electronic configuration of Scadium is [_.-I_r]:id] 152, After donating 3 electrons Scadium exhibits noble

gas electronic configuration [Ar] . since to obtain extra stability, Scadium exhibit +3 oxidation state.

(b) The electronic configurataion 774+ is [_.'-lr]:i{ﬂ:'.L-,—{:'. hence, there is no electron present in d -orbital
and hence there is no d-d transition taking placeto impart colour to [T;'(Hg()j[i]_'l.

(c) Oxidation state of Mn in MnO is +2 and hence electronic configuration of )52+ is [_.'-lr].‘irfﬁ-l.-\-{:'.
Oxidation state of Mn in {15+ is +7 and hence electronic configuration of }[;;7+ is [.:—lr]ﬁ{f(:'{-\-{:'.

Thus, pjp 2t beingrich in electrons is basic in nature, whereas ), 7+ being deficient in electrons is
acidic in nature.

Q. Answer the following:
56
(@) What is the general electronic configuration of lanthanoids?

(b) What are the common oxidation states of Cerium (At.no. 58)?

(c) Why do actinoids show a wide range of osidation states?

Solution: _
(a) General electronic configuration of lanthnaoids is [st] _1_}"1_1'1 5d' 165

(b) The common oxidation state of cerium is +3 and +4.

(C) Actinoids shows a wide range of oxidation state due to low energy gap between 4f, 5d and 6s orbitals.

SQG Using valence bond theory, predict the hybridization and magnetic charater of the following:
(a) [C()I: _"'»"Hg_ljﬁ]a_
(b) [Ni(C'O) 4]

[ At.no: Co = 27, Ni = 28]
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Solution: _
@[Co( N Hz)g]**

Oxidation nimber of Co is 3+
Electronic configuration of ¢1¢3+ is[ Ar]3d" 45"

NHj3 is a strong field ligand and hence forms inner spin complex.

]L 1L ‘”, «——— Excited state excited state
3d6 4s°

Hence it under goes {fg.a-pa hybridization for coordination number 6. with octahedral geometry. Since
there are no unpaired electrons [C(;[ _-‘\,-'Haj{i]a_ is dimagnetic.

(b) [Ni{C'O)y]
Oxidation state of Niin[N'i{C'()] is zero.

Electronic configuration of Ni :[_.-1r]3(£5_1.ﬁ-2.

]I, ]I, ‘“, ‘] ‘] ]L <«—— Ground state

3d8 45

(CO) ligand forms inner complex, since it is strongly field ligand.

1L 1L ]L <«—— Excited state
3d6 48°

Hence hybridization of Ni is .qpa with coordination number 4 and has tertahedral geometry. Since there
are no unpaired electron, [Ni{('(J) ] is diamagnetic.

5Q6 (a) Define the following terms:
(i) Enantiomers

(ii) Racemic mixture

(b) Why is chlorobenzene resistant to nucleophilic substitution reaction?

Solution:
(a) (i) Enantiomers are the steroisomers that forms non - superimposable mirror images.
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COOH COOH

\ \
PO EEN

€g

— — CHj
H H

(i) Racemic mixture is a mixture of equal amount of left and right handed enantiomer of a chiral carbon.

(b) In chlorobenzene, the lone pair of electrons of chlorine is delocallised over the benzene to form
resonating structures.

Cl® CI® :hﬂ@
— > E}e——————+<:£:ﬁ:] — > E? —
3

Hence, a double bond character is developed between C and Cl making it difficult to breal C - Cl bond
hence nucleohillic substitution becomes difficult.

:b£;>

SQG Give one chemical test to distinguish between the following:

(@) Phenol and 1-Propanol

(b) Ethanol amd dimethyl ether

(c) 1-propanol and 2-Methyl - 2- propanol

Solution:
(a) Phenol reacts with Bromine water to form white precipitates, whereas alcohol does not react.

OH

OH
Br Br
+ 3B ——mmmm
Phenol Br

2, 4, 6 tribromophenol,

(b) Ethanol and dimethyl ether

Ethanol being acidic in nature reacts with sodium metal to release hydrogen gas whereas dimethyl ether
does not react.

20H;CHyOH +2Na — 20H3;0ONa + Ha
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(c) 1-propanal being primary alcohol does not react with Lucus reagent. 2-methyl-2-propanol being

tertiary alcohol immediately reacts with Lucas reagent to form alkyl halide and being insouble, it
produces turbidity in the solution.

CH, CH,
1 ZnCly |
CHy— (|3 — CH3 + HCI Conc. — > CH3— C — CHj3 + H20
OH Cl
!_?7 Write the products of the following reactions:
@CHy—CHy—0O—-CHy+ HI —
OH
(b) i +Bry O
OCH,4
hayd . A,
(© @ +CHcocr ST
Solution:
(@)

CHy —CHy —O—-CHy;+ HI -CH;CHy;OH + CH3l

(b)
OH OH OH
Br
+ Br, &) +
Phenol Minor Br
2-bromophenol Major 4-bromophenol
()
OCH 4 OCH3 OCHj4
COCH,4
Anhyd.AICI,
+ CHy,COCI +
Anisole 2-Methyl

acetophaxane COCHjg
4-methoxy acetophexane
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?7 Account for the following, supporting your naswer with diagrams or equations wherever
possible.

(a) Diazomium salts of aromatic amines are more stable than those of alihatic amines.

(b) Methylamine in water reacts with ferric chloride to precipipate hydrated ferric oxide.

Solution:
(a) Diazonium salt of aromatic amines undergo resonace that stabilizes the structure. Such effect is not
observed in aliphatic amine. Hence, diazonium salts of aromatic amine is more stable.

o\ ®
N N

® o
e ® . @
N: N: N:ﬁ: N=N: N N:
Y,
—> Q(% > >
@

(b) Methyl amine being basic in nature generates hydroxide ions in water.

AN @ O
CH3—NH, H— OH——— CH3— NH3+ OH

Hyrdoxide ions reacts with ferric ion to precipitate out brown hydrated ferric oxide.

2Fe’™ £ 6(0OH ) — Fey04.3H,0

27 Arrange the following in decreasing order of p/}, gving reason:
(@) Aniline, p-nitroanilline and p-toluidine

(b) CoHsNHy, (CoHs)a N H, (CyHs5)3 NV in gaseous state.

Solution:
(a) Lower is the ph}, better is a base.

NOs being electron withdrawing groups decreases electron density on the para position and hence
electron donating capacity of amne group decreases, lowering its basicity.

NH»,
P-nitro aniline.

NO,

CHs being the electron donating group, increases the density of electron on the para position and thus
the basicity of aniline increases.
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NH»>

P-tolurdine

CHs,

Hence, the increasing order of basicity is,

NH2 NH2 NH;

NO, Aniline CHs
P-nitroaniline P-toluidine

Hence, the decreasing order of plj is,

NH2 NH» NH2
5

NO, Aniline CHj,
P-nitroaniline P-toluidine

(b) Alkyl group show +l effect.

Hence more is the alkyl group attached to the amino group, more is the basicity and lesser is the p /.

The decreasing order of p/\}, is,

CoHsNHy = (CoH5)aNH = (CyH5 )3 N

27 Answer the following with reasons:
@Is(NH — CHR — C'O),, ahomopolymer or copolymer?

(b) Is PVC a condensation or addition polymer?

(c) Is Bakelite a thermoplastic or thermosetting plastic?

Solution:
@ (NH — CHR — C'(0),, is a homopolymer since it is made up of single monomer
(NH —-CHR - COOH).

(b) PVC is an addition polymer.

(c) Bakelite is a thermosetting plastic.
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Q. Answer the following:

57
(a) What is the tincture of iodine? What is the use?
(b) What are the main constituents of dettol?

(c) Label the hydrophilic and hydrophobic parts of the given compound:

C'H3(CH,);COO(CH,CHO),,CH,CH,OH

g

Solution:
(a) Tincture of iodine is 2-3% iodine solution in an alcohol water mixture with Kl or Nal.

It is used as antispetic.

(b) Detol is a mixture of chloroxylenol and terpineol.

()
CH4(CHz 15 — COO (CHp— CH, O)y, CHyCH20H
— ~— A
Hydrophobic part Hydrophilic part
Q. (a) Draw the graph between vapour pressure and temperature and explain the elevation in
37 boiling point of a solvent in solution.
(b) Determine the osmotic pressure of a solution prepared by dissolving 25mg of I3 5(J4 in
2 litres of water at 25°¢ " assuming it to be completely dissiciated.(Atomic masses K=39u, S
=32u, O=16u)
Solution:

(a) On addition of a solute to a solvent, boiling point of the solution increases. Non-volatile solute when
added to a solvent, lowers the vapour pressure and hence boiling point increases.

atm ——

vapour pressure

Temperature / K.
AT, = elevation of boiling point

T}’ = vapour pressure of pure solvent

1} = vapour pressure of the solution
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Addition of non-volatile solute in a solvent, decreases the number of volatile particles on the surface of
the solution. Hence, the particles that vapourises out from the surface decreases and hence decreases
the vapour pressure of the solution. The elevation of boiling point is given by the formula.

ATy =T — Th)

(b) Weight of the solute (115} = 25mg = 25 l[:l_i
Volume of the elevation (V) = 2L

Molar mass of solute 5.5 =174g/mol

Gas constant (R) = 0.0821 LatmK!

Temperature (T) = 25°¢ = 25+273 = 298K

Osmotic pressure (7 )=?

g

WaRT 25 x 1079 x 0.0821 x 298 g
T = — = = 1.76 x 10 “atm
MoV 174 » 2

5Q7-6 (a) Write two characteristics of non-ideal solution.

(b) 2g of benzoic acid { (s H5 ('O H ) dissolved in 25g of benzene shows a dpression in
freezing point equal to -1.62K. Molal depression constant for benzene is 4.9 K kg mol™". What
is the percentage association of acid if it forms dimer in solution?

Solution:
(a) 1) The enthaply change of mixyure is not zero. The heat is either released or absorbed on mixing
solute and solvent.

AH, .. # 0(-veor+ve)

2) Change in the volume of solution an addition of solute to solute is not zero, AV~ # (). There is either
expansion or contraction.

(b) Weight of solute (W;) = 2g

Kf = 4.9 K kg mol’!

Depression in freezing point = AT, = 1.62K
Weight of solvent (W4) = 25g

Wy 1(](][]

AT; = K x —2 x —
U A VAR T2
Ky x Wy %1000 4.92 x 2 x 1000 .
M, = 2 - = 242gmol
. ATy x W 1.62 % 25 Jme

2 HsCOOH = (CyHsCOOH),
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Let x be the degree of association.

Undissociated benzoic acid = 1 - x for — associated molecule.

“

HH

. . ; . 1k
Total no. of particles at equilibrium =1 = 1 — & + o= 1 — Y
- normalmolarmass 122 1 !
observedmoarmass 242 2
T 1 122 120
277 242 242
120
r=—— x 2 =10.992
242
% association = 0.992 X 100 = 99.2%
!_?7 Give reasons for the following
(a) N ()5 dimerises readily.
(b) Chlorine acts as bleaching agent.
(c) In spite of small size, electron gain enthaply of oxygen is less negative as compared to
sulphur.
(d) Unlike chlorine, fluorine forms only one oxaacid, HOF.
(e) Noble gas has very low boiling points.
Solution:

(a) NO, contains an unpaired electron that makes it reactive and hence it dimerizes to form a more stable
N,Og .

% o\% /o
"No A
0/ ¢ / @\O

©0

(b) Chlorine gas in the presence of moisture reacts with water molecules to form hydrochloric acid and
hypochlorous acid. Hypochlorous acid being reactive readily dissociate to generate nascent oxygen.
Hence chlorine acts as bleeching agent.

Cly + HyO — HCl+ HOCI
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HOCI — HCI + [0]

(c) The larger is the force between the nucleus and the incoming electron, the larger negative is the
electron gain enthaply. In case of oxygen, the size of atom is so small that an incoming electron
experienceslarger electron replusion as compared to nuclear attraction of sulphur is higer and hence
electron gain enthaply of oxygen is less negative as compared to that of sulphur.

(d) Due to small size and high electronegativity, fluorine cannot form multiple oxyacids unlike chlorine.
Multiple oxygen atoms around fluorine get sterically hinderd.

(e) Noble gas have completely filled outermost shell and hence it becomes difficult for them to form
intermolecular bond. Thus, they have low boiling point.

5Q7 (a) Draw structure and name the shape of the following:
() SFy
iy IC'ly
(b) What happens when (support your answer with equation)
(i) Chlorine gas is passed through hot and concentrated sodium hydroxide solution?
(ii) Xenon hexafluoride is subjected to complete hydrolysis?
(iii) Concentrated sulphuric acid is poured over cane sugar?
Solution:
@ (@) SFy

; F/T’“‘\F :  Bent- T Shaped

(i Iy

.ci”| ¢l Bent-T Shaped
Gl

(b) (i) Chlorine gas when passed through hot concentrated sodium hydroxide solution, disproportion
reaction takes place to produce NaCl (oxidation state of Cl is -1 )and sodium chlorate with +5 oxidation
state of chlorine.

3Cl + 6NaOH — S5NaCl + NaClO3 + 3H,0

(if) When X e Fj; is subjected to complete hydrolysis, the product formed is Xenon trioxide which is
explosive and used as oxidizing agent.

Nels +3H0 — XeOz +6HF
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(iii) Concentrated sulphuric acid is a dehydrating agent and hence when added to cane sugar, dehydrates

completely to generate a black carbon mass.

Cp HypOyy “" 225 100 L 11 H,0

5Q7 (a) Give IUPAC name of C'Hy — CH = CH — CHO.
(b) How can you distinguish between ethanol and ethanal?
(c) How will you convert the following:
(i) Toulene to benzoic acid

(i) Ethanol to propan-2-ol

(iii) Propanal to 2- hydroxypropanic acid

Solution:

@CH;— CH=CH - (HO -But-2-enal

(b) Ethanal with Tollen's reagent give sliver mirror test positive whereas ethanol does not give a positive

result.
06
CHj COOK COOH
(©) () @ L, @ HO" @
A
Toluene Potassium Benzoic acid
Benzoate
(i) Ethanol to propan-2-ol
PCC @OCHzMgB
CH3CHy0H ——2——> CH3— CH - CH
oCHz2OH G CHaCHO gy, 0° CHa~ PH-CHa
OH
(iii) Propanal to 2- hydroxypropanic acid
1
KMnO,, H* @ ClyH,
CHy— CH, —C—H ————» CH3; — CH,— COOH
3 2 3 2 @ NaOH
(aq)

CH3z— CH — COOH
|
OH
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!'?8 (a) Give IUPAC name of Salicylic acid.
(b) Chloroacetic acid is more acidic than acetic acid. Why?
(c) Write the products formed when {C'Hy)3C" — C'H O reacts with the following:
(i) Zinc amalgam and dilute hydrolic acid

(ii) Concentrated sodium hydroxide solution

(iii) Semicarbazide and weak acid

Solution:
(a) IUPAC name of Salicyclic acid is 2 -hydroxybenzoic acid.

COOH
OH

(b) Due to -l effect of chlorine, it increases the partial positive charge on carbon and hence stability the
carboxylate ion and thus it increases the acidity of carboxylic acid.

0 0
I [
CH3—C —OH =—— CH3C — 0O +H'
st &
6]
Il .
C1 €« CHy<— C —0O
st &
CH; O CHj
(I I
2 Hg / Hcl
(@ (CHi- C— C—H cel M c:+-|3—c|:—c|-|3
I
CHj CH;
2,2 — dimethyl propane
CH; O CHy CH3
| | Conc. NaOH W

|
BHp— By —0OW o B 8 PHOHEOH—C—BOONa
| |
CH3 CH3 CH3

2, 2 - dimethyl propanol sodium,
2, 2 - dimethyl propanoate
CH; O CHj
1 I Semicarbanized |

CH;—C—C—H ———— > CH3— C —HC =NNHCONH,
| Weak acid |

CHj CHs

Q. A cube soild is made up of two elements A and B. Element A forms hcp while atoms of
58 element B occupy two-third of the octahedral voids. What is the formula of the soild?
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Solution:
Octahedral voids is equal to the number of atom in hcp solid lattice.

Octahedral voids = A

B =

:;Iﬁ-

=N
(el I WPE R e

Therefore, formula of compund is 5545,

SQS Oxidation of C'Hy — C"H(O is easier than ' Hy — C'OC'Hy. Why?

Solution:

Oxidation of (' H3C'H © involves the breaking of —(" — H bond, whereas in case C'HyC'OC' Hy,
breaking of —¢' — (7' bond is involved which is much more difficult. Hence, oxidation of C'HyC'H () is
easier.

st Write the IUPAC name of the following compound:

CHy ~ N~ CH, - CHy ~ CH,
CH,

Solution:

CH3- N — CH3— CH2- CH3 (H: Organic compounds containg
| nitrogen)
CHs

N,N — dimethyl propananine

Q. What happens when
58

(@) XeFyis hydrolysed?

(b) S5 is passed into aqueous solution of fe#+ salt?

Solution:
(a) X eFyis hydrolysed to release oxygen gas and causes the formation of elemental Xe and HF.

2XeFy(s) + 2Ho0(1) — 2Xe(g) + AHF(agq) + Os(g)

(b) SO acts as reducing agent andf hence when passed through the solution of .3+ salt, reduces it to
Feit.
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SOg + 2Fe* + 2Hy0 — 2Fe* + 4H' 4+ SO

?8-5 Complete and balance the following equations:
ayMnOy +1" + H —

(b) NagC'roO+ + KOl —

Solution:

ayMnO, +1" + H” — Mn* + 105 +2H50

(b) NaaCryOr + KCl — K2CryOr + 2NaCl

Q. Define the following terms:
586
(a) Polysacchrides

(b) Nucleotides

Solution:

(a) Polysacchrides are the carbohydrates that yield a large number of monosaccharide units on

hydrolysis. Example - Starch, cellulose

(b) Nucleotides are the monomers units of nuclei acid which consists of a pentose sugar, a nitrogen base

and phosphate group.

SQé7 (@) What type of stiochiometric defect is shown by NaCl and why?
(b) Calculate its efficency of packing in case of metal crystal for face centred cubic unit cell.
Solution:

(a) NaCl sshows Schottky defect due to similar size of p7p=and €',

(b) Atoms present in face centred cubic unit cell is 4.

Edge length of unit cell (a) = 2 \/E where r = radius of atom.

vol.of fourspheres

Vol.o funitcell

Packing efficency =

x 100
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- = Xy

a = V8r2 = 2v2r
Q. Write the difference between
588

Solution:

Analysis of Your Test

physisorption and chemisorption.

Physisorption

Chemisorption

The adsorbate forms weak Van der
Waal's attraction bond on the surface of
adsorbent.

The adsorbate from strong bond of|
attrtaction on the surface of
adsorbent.

No new substance is formed .

New substance is formed.

Itis a reversible process.

Itis airreversible process.

Q. Differentiate between the following:

58

(a) Antispetic and Disinfecants

(b) Antacids and Antihistamines

(c) Soaps and Detergents

Solution:

(a) Antispectics are antimicrobial agents used to destroy microbes present on the surfaces of the living

tissues.

Disinfectants are the antimicrobial agents used to destroy microbes present on the surface of non - living

objets.

(b) Antacids are weak acids used to neutralize the acid present in the stomach to form salt and water.

Antihistamines reduces the allergic effect of histamine that act as gastric irritant. Antihistamine binds to
the receptors of histamine present in the stomach.
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(c) Soaps are sodium or potassium salts of long chain fatty acids used to remove dirt by using only soft

water.

Detergents are the sodium salts of long chain benzene sulphuric acid or long chain alkyl hydrogen
sulphates used to remove the dirt using both soft and hard water.

ng Using valence bond theroy predict the hybridization and magnetic character of the
following:

(@) [C'oF5|*
(b)[Ni(C'N) 4>

Solution:

@[CoFy)*

Oxidation number of Co is +3.

Electronic configuration of ('o** = [_4?]3{{54,‘.{1
1L 1 ] ] 1 <— Ground state
3d 6 4g°

F" has a weak ligand and hence forms high spin complex.

Y e

T[] I

Hence it undergoes ¢/* .ﬁ;a hybridization. Since there are unpaired electrons present it shows
paramagentism.

(b)[Ni(C N4>
Oxidation state of Niin[Ni(C'N')4]* is +2.

Electronic configuration of i+ — [_{;‘]3{!‘543{]

]l, 1[. 1L 1 W <— Ground state

3d 8 43°

CN-is a strong field ligand and hence, it forms low soin complex.
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“. 1[ ‘”, 1L <——Excited state excited state

Hence, [_.-‘1,’,:'((*_.-‘1,"]_]]2_ undergoes (f.-,-pg hybridization. Since there is no unpaired electrons, it shows
dimagnetism.

Q.

39 Write the IUPAC name of @ NH - C,Hy .

Solution:

©/NH - C2Hs

N-ethylaniline or N- ethylbenzamine.

gg p-Nitrobenzoic acid has lower pl; value than benzoic acid. Why?

Solution:

Nitro group being electron donating generates electron deficiency at para position and hence stabilizes
benzoate ion formed on donation of proton by benzoic acid. Hence, p-nitrobenzoic acid more acidic than
benzoic acid and thus, the pt; of p-nitrobenzoic acid is lower than that of benzoic acid.

COOH COO”

58

Q. A compound is formed by two elements X and Y. Atoms of the element Y (as anoins) make
39 ccp and those of the elements X (as cations) occupy all octahedral voids. What is the formula
of the compound?

Solution:
Octahedral voids = X ...(given)

X=Y

Molecular formula = XY
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Q. Differntiate between:
594
(a) Nucleotide and Nucleoside

(b) Amylose and Amylopectin

Solution:
(a) Nucleotide is a molecule that contains a pentose sugar, a nitrogen base and phosphate group.

Nucleoside is a molecule that consists of a pentose sugar and nitrogen base.

(b) Amylose is an unbranched chain of D-glucose whereas Amylopectin is a branched chain of D - glucose.

Q. What happens when:
59 pp
(a) PC'l5is heated?

(b) X e, reacts with PFs?

Solution:
(@) PC'l;5 on heating dissociates into PC'[3andC'l; gas

PCl5(g) — PCl3(g) + Cly(g)
(b) X eFyon reaction with P F5 donate fluoride to P F to generate [ X e F'| “and[PFj|~

XeFy + PFy— [XeF|” + [PFs]™

5Q9 Write the preparation of sodium dichromate from Chromite ore.

Solution:
Sodium chromate is formed from the fusion of chromite ore with N} H in air.

AFeC'rs0y + 16NaOH + 70 — SNaCrOy + 2F e + 8H0
Sodium chromate is acidified to form sodium dichromate.

NayCrO4+ HySO4 = NagCryOy + Nag SOy + HyO

39 (a) What type of stoichiometric defect is shown by AgCl and why?

(b) Calculate the efficiency of packing in case of a metal ceystal for simple cubic unit cell.

Solution:
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(a) The stiochiometric defect observed in AgCl crystal is Frenkel defcet since there is large difference in
the size of Ag ™ andCl™.

(b) Atoms per unit simple cubic unit cell is 1.
a=2r

Vol.o fasphere
Vol.ofauniteell

Packing efficiency =

%ﬂ_r:i 100 %ﬂ_r:i 4 __
— 3 100 = 22— =3
a? (2r)3 8rd

2| =
=

x 100 = 52.4%

= |

Q. Define the following terms:
59
(a) Coagulation

(b) Associated colloids

(c) Brownian movement

Solution:
(a) Coagulation : The process of settling of the colloidal particles is called coagulation.

(b) Some substances behaves as strong electrolyte at low concentration and forms colloidal solution. At
higgh tempertaure, aggregate particles formed such colloidal solution as assoiciated colloids.

(c) Browian movement : Observing under powerful microscope particles in the colloidal solution appears
to be in the random zig - zag motion. Such motion is called as Brownian movement.

SQQ Using valence bond theory, predict the hybidization and magnetic character of the following:

(a) [_"}'J’CTIF]]E_
(b) [C(J[CE()_]?';gl;i_

[At. no : Co=27, Ni=28]
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Solution:

@ [NiC'ly)*~

The oxidation state of Ni in [J’\,’;'Cff_l]z_ is 2.

Electronic configuration of NiZ™ = [_.-lr];j(f""_l,-,-“
][ ]l, 1[ 1 ] <—— Ground state ground state
3d 8 48°

’ ‘IL ]l« ]l ‘I ] | E|:| E‘—Excited state

Hence it undergoes ,,-pa hybridisation. Since unpaired electrons are present, it shows paramagnetism.
(b)[C'o(Cy0,)5]*
Oxidation of Co is +3.

Electronic configuration of (g™ — [_.'—1}’“]3!!’!{5—1.-1'{]

]I, 11, 1[ 1 ] <— Ground state

3d 8 48°

3d6 e M T
excited state

Hence (752 shows o2 .*flr,ra hybridisation and since there are unpaired electrons present, it exhibits
paramagnetism.
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20 (@) Which one of the following drugs is an antibiotic:
Equanil, Ofloxacin, Aspirin, Luminal

(b) Why is use of aspartame limited to cold food and drinks?

(c) Why do we require artifical sweeting agents?

Solution:
(a) Oflaxacin is an antibiotic.

(b) Aspartame becomes unstable at high temperature and hence gets converted into a harmful
substance called phenylalanine. Thus, it is limited to cold food and drink.

(c) Artifical sweetner has zero calorific value and hence is used by diabetic patients.

261 What is tincture of iodine ? What is its use ?

Solution:
2 - 3% solution of iodine in alcohol-water mixture is known as tincture of iodine. It is applied on wounds

to disinfect the area.

262 Predict the number of unpaired electrons in the square planar [Pg[(‘*_,-‘,,-‘j_llz— ion.
Solution:
[PH{CN)4*>
Pt = +2: compound is square planar and CN is strong field ligand. Therefore it causes pairing. Hence

there are no unpaired electrons.

(620 Amongst [Fg=|:C2()4_‘J2]3_ and [Fy[_ﬂ-'Hg]ﬁ]a_ which is more stable and why ?

Solution:
[Fp[C*g()ﬂa]a_ is more stable as it is a chelate complex, and it forms cyclic structure.

(620 Draw the structure of semicarbazone of cyclopentanone.

Solution:
Semicarbazone of cyclopentanone.
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r\rx NHCONH,

Q. Draw the structure of product formed when propanal is treated with zinc amalgam and
60 concentrated hydrochloric acid.

Solution:
Treatment of propanal with Zn-Hg / conc HCl will form C'H ;' H+ (' H+ Propane.

(620 Name a carbohydrate present in liver, muscles and brain.

Solution:
Glycogen is the carbohydrate present in liver, muscle and brain.

20 Draw structure for the polymer used for manufacture of non-stick utensils.

Solution:
Polymer used for manufacture of non-stick utensils is polytetrafluoroethylene (Teflon).

=i i ..

Q. Define conductivity and molar conductivity for the solution of an electrolyte. Why does the
60 conductivity of solution decrease with dilution ?
Solution:

Conductiivity :

Conductivity or specific conductance of an electrolyte solution is a measure of its ability to conduct
electricity.

Molar conductivity:

Molar conductivity is conductance of all ions produced by 1 mole of electrolyte dissolved in |~ ;2 of
solution placed between two electrodes which are unit distance apart and have large are of cross section
to hold the entire volume.

Conductivity of solution decreases with dilution because with dilution, concentration decreases due to
which there is a decrease in number of ions/volume.
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26 For a reaction, CyHy(g) + Halg) — CoHg(g). rate = 5-5 x 1071 [CyHy]
(a) Write the unit of rate constant.
(b) Calculate its half-life (t;).
Solution:

CoHy(g) + Halg) — CyHglg), rate =55 x 10~ M [C3H, @) Unit of rate constant — o1

o

=

(b) Half life (a‘.

3

i (0.693

A ."'2 = —

g i
0.693 :

= ——— = 1.26 x 10"
a0 x 107
21 (a) Draw the structure of an oxide of nitrogen where the oxidation state of nitrogen is +5.

(b) With the help of a balanced chemical equation, suggest what happens when white
phosphorus reacts with NaOH solution in an inert atmosphere.

Solution:

(a) Oxide of nitrogen where oxidation number of N is +5 is No (Js.

0 0
N s
N N-O-N 4

()'/ \()

(b) Phosphine is formed. ( P H3)

P, + 3NaOH + 3H,0 — PHy + 3NaH,PO,

21 (a) Actinoid contraction is greater than lanthanoid contraction. Give reason.

(b) Out of Fe and Cu, which has higher melting point and why ?

Solution:
(a) Actinoid contraction is more than lanthanoid contraction due to poor shielding effect of 5f electrons in
comparision to 4f electrons.

(b) Fe has a higher melting point because of presence of more number of unpaired electrons than Cu.
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Q. Predict the major product obtained when t-butyl bromide reacts with sodium methoxide.

612 Also, give its IUPAC name.

Solution:
Major product formed is

CH-
_ |l = 2 — Methylpropene
OHy— C = CH,

Q. (@) Show the chemical reaction with bond movements and arrows for the nucleophilic attack

61

(b) Give IUPAC name for the following :

OH

Solution.:

@ HoO+H™ — H;OF

A

-+ +
CH; -CH=CH; +H—-0—-H — CH3CH — CH;
|

v
Propene H /H
1
H + H i
GO~
o
| CHy— O — CHy +——
OH

| ,
CHy— C— CHy (major)

Propan-2-ol
(b)

OH

H;(C CHy

2.6 - Dimethylphenol
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Q. Aluminium crystallises in a fcc structure. Atomic radius of the metal is 125 pm. What is the
614 length of the side of unit cell of the metal ?

Solution:
fcc structure.

Atomic radius = 125pm

edge length =7

a :2v/§r
2x1.414 x 125

(I

= 353.5pm
Q. The compound CuCl has fcc structure like ZnS. Its density is 3.()4 q cm . What is the
61 volume of unit cell ?
Given : Atomic mass of Cu=63-5u; Cl =35-5u
Ny = 6.02 x 107 mol™!
Solution:

Atomic mass of Cu =63.5u and Cl =35.5 u.
Ny = 6.02 x 10%mol™!

density = 3.04 ;;c-m_:i

/ n X m
il = — ="
n'i x _-"1r".!l
3.04 199
TV x6.02x 10%
v 4 x 99
-~ 3.04 x 6.02 x 107
= 21.638 x 10" % em”
Q. Answer the following :
61
(@) What is the formula of a compound in which element Y forms ccp lattice and atoms X
1 il
occupy £ of tetrahedral voids ?
(b) What type of non-stoichiometric point defect leads to colour in alkali metal halides ?
Solution:
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(@) No. of atoms of Yinccp =4

No. of tetrahedral voids —=

No. of voids occupied by X =

Ratio of atoms X and Y —= -

4 =

'3’

2 X
Lo
—E‘I:
3

Lol oe

2
— 4 =2:3

Formula of compound = X5Y;

Analysis of Your Test

(b) Metal excess defect due to anionic vacancies which is a non - stoichiometric defect results in colour in
alkali metal halide.

Q.
617 the electrode potential of zinc. (Given :
Bz g = —0.76Vilog 10 = 1)
Solution:
Zn|Zn*T(0.01M) =n=2
}._Ifn—’+|.;_ﬁ| = —0.76V
RT :
E{'t'“ E/;| + T Jf II]. (Zj'jlz_}
- n
2.303RT \
= 0.76 — —— log(0.01 M)
.
0.059 .
= 0.76 — ——— log(0.01)
0.059
—0.76 — — log 10~

618
Solution:
Order =1

Zinc rod is dipped in 0-01 M solution of zinc sulphate when temperature is 298 K. Calculate

The rate constant of a first order reaction increases from 2 « 1()~2to § » 10~ 2when the

temperature changes from 300 K to 320 K. Calculate the energy of activation. (Given : log 2 =

0-3010, log 3 = 0-4771, log 4 = 0-6021)
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E[[ :.'J R = 8.-3].-]:]fo
T, = 300K Jky =2x107°
Ty = 320K ky =6 x 107°
|ILI2 -Ert TE — E
log — = ——
k1 2.303R T 13
6 % 102 E, [320-3m0]

log =
8 2 % 102 2303 = 8314 | 320 = 300

g3 = — L ( 20 )
2305 x 8.314 \ 320 = 300
04771 = 2,305 % 8.314 = 320 x 300
20
E, = 43848.486J /mol

— E|rt

Q. Answer the following :
61
(@) Why is ester hydrolysis slow in the beginning and then becomes faster after some time ?
(b) In a solution of methylene blue, animal charcoal is added, the solution is then well
shaken. What will be observed and why ?
(c) Give an example of oil in water emulsion.
Solution:

(a) Ester hydrolysis is slow in the begining and then becomes faster after some time because acid formed

in the reaction releases fy~ lons which act as a catalyst and makes the reaction faster. These are

known as autocatolysts.

(b) In a solution of methylene blue, animal charcoal is added, onshaking it, the solution turns colourless

as the dye particles are absorbed on the surface of charcoal and gets accumulated.

(c) Example of oil in water emulsion is milk.

Q. Define the following :
62
(a) Associated colloids
(b) Electrophoresis
(c) Zeta potential
Solution:

(a) Associated colloids :
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Associated colloids are substances which act as electrolytes at low concentration but at high
concentration associate with each other to particles having size in colloidal range.

(b) Electrophoresis :

Electrophoresis refers to migration of colloidal particles towards the oppositely charged electrode in the
presence of electric field.

(c) Zeta potential :

Zeta potential or electokinetic potential is the potential difference between fixed layer and the diffused
layer of opposite charges.

32 (@) What is the difference between calamine and malachite ?
(b) Why is zinc used instead of Cu for recovery of Ag from [Ag(C'N )]~ ?

(c) What is the role of cryolite in metallurgy of Al ?

Solution:
(a) Calamine { Zn(C'()y) is zinc ore whereas malachite (C'uC'Oy - C'u{(DH )2)is a copper ore.

(b) Zinc is used instead of copper for recovery of Ag from [_.'-lg [C:’k’]g]_ as zinc is a powerful reducing
agent and the product (zinc cyanide) formed is easily disposible.

(c) Cryolite ( N ag Al Fj;) decreases the melting point and increases condectivity.

gz (a) Give two points of differences between pig iron and cast iron.

(b) Outline the principle of zone refining.

Solution:
(a) Pigiron :

(1) It is iron obtained from blast furnance.

(2) It contains 4% carbon and small amounts of S, P, Si and Mn and is impure.
Castiron:

(1) It is obtained by melting pig iron with iron scrap.

(2) It contains 3% carbon.

(b) Zone refining is based on the principle that the impurities are more soluble in molten state than in
solid state of metal.
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22 (@) Complete the following chemical reactions :
(i) NaoCr,0O; + KCI —
(id) 2 MnOj + 5S03~ + 6HT —

(b) How does the colour of (C'ry Uf_ change when treated with an alkali ?

Solution:
(@)

(1) NayCryOr + 2KC1 — KyCryO7 + 2NaC'l
(2) 2MnO7 + 5505 + 6H — 2Mn*" + 5507 + 3H20

(b) Orange colour of (' f}‘:,_ changes to yellow due to formation of C*;{)E_ when treated with an
alkali.

(622-4 (a) Draw the structures of geometrical isomers of [Fe( N Hy)o(C'N 4| ™.
(b) [_.-".,";'C*.F_]]E_ is paramagnetic while [.""»"i [C()h] is diamagnetic though both are
tetrahedral. Why ? [Atomic number of Ni = 28]
Solution:
(a)

Geometrical isomers of [Fe( N Hj)o(CN )y~

NHjy —| NHjy —|
N NH- N
(1\\ | s (T\\ | /CN

Fe Fe
on” 1 en on” | en
©CON "~ NHj

cls — isomer trans — isomer

(b)
[_ﬂ-’;ﬁ(‘f.u]z_ is paramagnetic while [_'\"i[C*().‘J_l] is diamagnetic since Cl is a weak field ligand its Ay < P

because of this it cannot cause pairing of elections whereas CO is a strong field ligand its Ay = P
therefore causes pairing of electrons.
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Q. Define the following :
62
(@) Ambidentate ligands

(b) Spectro chemical series

(c) Heteroleptic complexes

Solution:
(a) Ambidentate Ligand :

Ambidentate ligand is a unidentate ligand containing more than one coordinating atoms. Eg: NO;
(b) Spectrochemical series :

Spectrochemical series is a list of ligands arranged in order of their field strength i.e in increasing order of
their crystal field splitting energy.

(c) Heteroceptic complexes :
Heteroceptic complexes are those in which metal atom is linked to more than one type of ligand. Eg :

[Co{NHy),Cl]™

82 (a) Write the product formed when

(i) 2-chloropropane is treated with alc. KOH.

(i) Aniline reacts with conc. H35() at 453 - 473 K.

(b) When aniline is heated with ' H ('l3 and alc. KOH, a foul smelling compound is formed.
What is this compound ?

Solution:
(a)

(1) Propene id formed.

CH — C — CH;
| +ale. KOH — CH3;CH = CH,
Cl
NIH; NC
) ) A ——
+CHCly + ale. KOH = +3KCI + 3H20

Zwitter ion is formed.
(b) Phenylisocyanide is the compound formed which is bad smelling.
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22 (@) How will you convert the following :

(i) Phenol to benzoquinone

(ii) Propanone to 2-methyl propan-2-ol

(b) Why does propanol have higher boiling point than that of butane ?

Solution:
(a)

(1) Phenol to benzoquinone.

OH @]
+NasCra07 + Ha SOy — @
O

(2) Propanone to 2-methylpropan-2-ol

0 ([n.-lg:x: O
[ . i
CH — C—CHy CHsMeX ¢y — C— CH; M:9', cH — ¢ — CHy

l |
CHy CH,

(b) Propanol have higher boiling point than that of butane because propanol is associated with each
other through intermolecular hydrogen bonding which are stronger than vanderwaal forces.

82 (a) Identify X and Y in the following :
NH,
NaNO, + HC1 e
@ 2 > X LuLN} oy
0—5°C
(b) Amino group is o, p-directing for aromatic electrophilic substitution reactions. Why does
aniline on nitration give m-nitroaniline ?
Solution:
(@)
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NiCl- CN
NHo
NaNOy+HCI CuCN
s
="

(X) (Y)

(b) Amino acids are o- and p- directing for aromatic electrophillic substitution reaction yet on nitration, it
gives m- nitroaniline due to protonation of aniline in strongly acidic medium the resulting N/ ,” group
being deactivting directs the electrophille to m- position.

22 (a) What happens when D-glucose is treated with the following reagents :
(i) HI
(i) conc. HNO;y

(b) What is the basic structural difference between starch and cellulose ?

Solution:
(a) D - glucose on reaction with

(i)

HI

Cro!
I L B
__er'[;ﬁ H £ “F‘\""‘-'?EQ.QL:—_H.

CHO CHOMOTE
l [
(CHOH), NOs. (COHOH),

| |
CHoOH COOH

ﬁ'rl‘l'(']l.é'l]"i':' .'"'I.G"i'.l.

(ii)
Conc. HN();

CHO COOH HO : (ooH
I I HNO4 !
> (enou \j

||" Pl R Y

(CHOH), MNOs, (CcHOH), TH&Dy :

CeyOd

| r —
1 1 Q
CH,0H COOH M Sacchanic. aoid

..“.':'r“"']l.:"l]'i':' .".Il.li"il.l.

(b) Starch :
Starch is a mixture of two polysaccharides - amylose and amylopectin and is formed from alpha glucose.

Cellulose:
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Cellulose is a linear polymer of /F - D- glucose in which €1 of one glucose unit and 'y of next are linked
by glycosidic linkages.

23 (a) Write the names of monomers of following polymer :
+0-CH;-CH;,-0-C F:hj
Il I
O O

(b) What does part 6,6 mean in the polymer Nylon-6,6 ?

(c) Give an example of Biodegradable polymer.

Solution:
(a)
+0-CH;-CH,-0-C C3,
Monomers of “ T Il
0]

Ethylene glycol and Pthalic acid
(b) 6,6 in nylon - 6,6 polymer represents the number of carbon atoms in its monomers.

(c) Example of biodegradable polymer is Nylon-2-Nylon-6.

23 (a) Differentiate between antiseptic and disinfectant. Give one example of each.

(b) Why do we require artificial sweetening agents ?

Solution:
(a) Antiseptics :

Antiseptics are chemical substances which prevent the growth of microorganisms and may even Kkill
them. They are safe to be applied on living tissues.

Disinfectants :

Disinfectants are chemical substances which are used to kill microorganisms but they cannot be applied
to living tissues. Example - Bleaching powder.

(b) We require artificial sweetening agents as they add sweet taste to food and sucrose and fructose add
calorie and promote tooth decay.
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Q. Define the following terms :
63

(a) Tranquilizers

(b) Ant-acids

(c) Analgesics

Solution:
(a) Tranquilizers :

Tranquilizers are chemical substances used to cure mental diseases, reduce anxiety and are important
constituent of sleeping pills.

(b) Antacids :
Antacids are substances which remove excess acid and raise the pH to appropriate level in stomach.
(c) Analgesics :

Analgesics are drugs which reduce or abolish pain without reducing consciousness, incoordination or
other disturbances of the nervous system.

Q. (@) A 5% solution (by mass) of cane sugar in water has a freezing point of 271 K. Calculate the
63 freezing point of 5% solution (by mass) of glucose in water. The freezing point of pure water
is 273-15 K.

(b) Why is osmotic pressure of 1 M KCI higher than 1 M urea solution ?

(c) What type of liquids form ideal solutions ?

Solution:

(a)

ATy =T7 — Iy
= 273.15 — 271
= 2.15K

5% solution means = (100-5) g

= 95g of water

0
No. of moles of cane sugar = —— ol
249

]
No. of moles of glucose = ——mal
180
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, ] 1
Molality of cane sugar = —— x -
342 0.095

= 0.1537 kg 'mol™!
5 1

P
180 0.095

Molality of glucose = = 0.2026 molkg 'mol ™

For cane sugar,

ATy = Ky xm
. ATy 215

Ky = = —
m 0.1537
= 13.99Kkg/mol
For glucose,

ATy = Ky xm
ATy = 13.99 x 0.2926
= 4.09K

freezing point of glucose,

Ty = Tf — AT;
— 273.15 — 4.09
— 269.06K

(b) Osmotic pressure of 1M KCl is higher than 1M urea solution as KCl ionises into p~+and ¢/~ and
osmotic pressure being colligative property depends on number of particles and urea does not ionise at
all.

(c) A solution of two liquids behave as an ideal solution if unlike attractions in them are equal to like
attractions.

Q. (@) 1-0 g of a non-electrolyte solute dissolved in 50 g of benzene lowered the freezing point
63 of benzene by 0-40 K. The freezing point depression constant of benzene is
512 K L‘q mol 1. Find the molar mass of the solute.
(b) What is the significance of Henry’'s law constant, I{H ?
(c) What leads to anoxia ?
Solution:

(a)Mass of non - electrolyte solute =1 g {115)

Mass of benzene =50 g (117)
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ATy = 0.40K

Molar mass of solute =? { M5
Ky x W x 1000
ATy = =
! Mo x W
M,y — Ky x Wy x %UUU
&T_,r % W 1
0.12 x 1 » 1000
0.40 = 50
— 256g,/mol

(b) Significance of Henry's constant. It increases with increase in temperature and more is the value of
Iy, less is the solubility. So it tells about the solubility of gases in liquids depending on temperature.

(c) People living at high altitudes suffer from anoxia as they have low concentration of oxygen in their
blood since pressure of air is less which makes them work.

Q. A crystalline solid ‘A’ burns in air to form a gas ‘B’ which turns lime water milky. The gas is
63 also produced as a by-product during roasting of sulphide ore. This gas decolourises
acidified WA (), (ag.) solution and reduces Fgi+to 2+, Identify ‘A’ and ‘B and write
the reactions involved.
Solution:

A (solid) burns in air — B (gas)

B decolourises KA n(,

turns lime water milky and reduces Fe*t 5 et
SA=508=50,

1. Sg + 809 — 8504

2.5505 + 2MnOj + 2H,0 — 5503 + 2Mn*" +4H*
3. 505 + 2Fe*™ + 2H,0 — 2Fe*™ + SO7 +4H™

4. By product of roasting of sulphide ore

Ff*’Sg -+ ].].Og — EF{*'QO;; =+ 8502
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23 Answer the following :

(a) Arrange the following hydrides of Group 16 elements in the decreasing order of their
acidic strength :

Hg(_} HgS. HgSf". HgTr*’
(b) Which one of PC'l] and PCI isnotlikely to exist and why ?
(c) Which allotrope of sulphur is thermally stable at room temperature ?

(d) Write the formula of a compound of phosphorus which is obtained when conc. HN(J);
oxidises Fj.

(e) Why does P('[; fume in moisture ?

Solution:
(@)

HqoTe = HySe = HoS = HaO
(b)

[PCl4]™ is more likely to exist as P is in +5 oxidation state whereas in [ PC'l;]| ™, P is in +3 oxidation
state and the group stability of +5 is more than +3 in upper elements.

(c) Rhombic sulphur is stable at room temperature.
(d)

H3 PO, is formed when conc. HN(J; oxidises Pj.
(e)

PC'l;fume in moisture due to liberation of HCI.

PCly + 3H,O — HyPO; + 3HCL

Q. (a) An organic compound with the molecular formula ('~ ff;() forms 2,4-DNP derivative,
63 reduces Tollen’s reagent and undergoes Cannizzaro reaction. On oxidation, it gives benzoic
acid. Identify the compound and state the reactions involved.

(b) Give chemical tests to distinguish between the following pair of compounds :
(i) Phenol and propanol

(i) Benzoic acid and benzene

Solution:
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(@)
C'; Hg() — 2,4 DNP derivative (1)
—+ Tollen's reagent (I1)
—+ Cannizzaro reaction (lll)
— On exidation gives benzoic acid (1V)
| shows presence of carbonyl group -CO-
[l shows aldehyde group -CHO
[l means no o — H atom
on oxidation gives benzoic acid.

CHO
CrHgO = O/

Benzaldehyde
(b)
(i) Phenol and propanol

Phenol on reaction with Benzene diazonium chloride gives azo dye which is orange coloured but
propanol does not give this test.

(O)-5= NCI + {O)-on
{O)-x-x-{Oy-on

(ii) Benzoic acid and Benzene

Benzoic acid on reaction with N a H ('(); fives effervesence of (), but benzene does not gives this
test.

CO0H COONa
@/ FNaHCO; — @/ FCOz T 4+H,0
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23 (a) Predict the products of the following:

CHyCH,0H — K2€m07 o SOCh 5 NH3 |
H,S0,
NaOBr

Oe——n

(b) Arrange the following in increasing order of acidic character :

HCOOH,CF;COOH, CICH,COOH,CClL;CO0OH

Solution:
(@)
CH,CH,0H 225297, o cooH 229%, cH,co!
Has=00y (&) [BY
CHyNHy <2957 OH,CONH, «—
(D) (C)

(b) Increasing order of acidic strength :

HCOOH < CICHyCOOH < CCl,COOH < CFy(COOH

83 What are food preservatives ? Give an example.

Solution:
Food Preservatives are substances which are used to protect food against harmful substances like
bacteria, yeast etc.

Example - Sodium Benzoate

Q. +NH - CH - CO ¥,
64
Is | a homopolymer or copolymer?
R
Solution:

+NH - CH-CO ¥,
| is a homopolymer as it is derived from a single type of monomer.
R
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Q. What are the hydrolysis products of sucrose?

64

Solution:
Hydrolysis product of sucrose is glucose and fructose.

Q. (@) Draw the structure of HySO-.
64 (b) What happens when carbon reacts with conc. H35() 4?2 Write a balanced chemical
equation.
Solution:
a) HoS50-
I
0//? o S 0
OH OH

b) C+ (cone.)2H;S0, — CO4 + 250, + 2H,0

H3S0, oxidizes Carbon.

Q. Give reasons:
643

(@) Ofthe (4 species, ('1:27 is strongly reducing while [\ [;2+ is strongly oxidizing.

(b) The (lconfiguration is very unstable in ions.

Solution:
(@) Of the (4 species, ('p27 is strongly reducing while {2+ is strongly oxidizing. For Manganese
M 2% is more stable than p[3+ due to extra stable half-filled configuration in [ 2+. - Np®+ gets

reduced easily to \[;; 2+ and hence is strongly oxidizing.

For Chromium, ('y#+ is more stable than (*2+ due to extra stable half-filled 2 g level ':!L-z,fjarg{]) in (13
. - ('p2t gets oxidized easily to ('p*+ and hence strongly reducing.

(b) (!isvery unstable in ions. since these have a strong tendecy to lose the remaining d electron and
acquire noble gas configuration.

. ord
844 (a) Atoms of element B form hcp lattice and those of the element A occupy —  of
3

octahedral voids. What is the formula of the compound formed by the elements A and B?

(b) What type of stoichiometric defect is shown by ZnS and why?
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Solution:
(a) Total atomsinhcp=6

octahedral voids = no. of atoms

=6
B =6
2
A==-x06
3
=4
_.?J[B_:r.-ﬁl_;B[,-

formula of compound A5 B4

(b) ZnS shows Frenkel defect because Zn and S have large difference in the size of ions.

Q. (a)

o4 Complete the following chemical reactions:

() 2MnOj + 5NO; +6HT —

(i) 3MnO?% +4H" —

(b) Name a member of the lanthanoid series which shows +4 oxidation state.

Solution:
(@ (@ EMH()I — -SN()E_ + 6HT — 2Mn?t + -SN(JE + 3H-0

(i) 31&[11()3_ +4H" — 2MnO; + MnO9 + 2HoO

(b) Cerium (Ce) shows +4 oxidation state.

Q. (@) How will you convert the following :
64 (i) Phenol to benzene
(i) Propene to propanol
(b) Why is ortho-nitrophenol more acidic than ortho-methoxyphenol?
Solution:

(@) (i) Phenol to Benzene

(i) Propene to Propanol
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CHy = CHy + HCL 22 cgomor 25 o o HoCHOH

(b) O-nitrophenol is more acidic than o-methoxyphenol since — N (J5 is an electron withdrawing group,
it increases acidic strenth by stablising the phenoxide ion due to dispersal of negative charge whereas
— ()" H being an electron releasing group decreases the acidic strength of phenol by destabilizing the

phenoxide ion due to increase of negative charge.

847 (@) Identify ‘A’and ‘B" in the following reaction:

NO,
@ !‘*ft]—]](‘[k A ]3[’_:',."']]_:'()k B

(b) Why is ethylamine soluble in water whereas aniline is not?

Solution:
(@)
NQOs; NH, NHs»
Br. Br
Sn+HCI Bry / H,O ' !
R L=
(A) Br
Aniline 2. 4.6 — Tribromoamiline
Aniline 2,4,6-tribromoaniline

(b) Ethylamine is soluble in water due to the formation of hydrogen bonds with water but aniline is
insoluble since the large hydrophobic phenyl group does not allow the formation of Hydrogen-bonds.

Q. Write the names and structures of the monomers of the following polymers :
64 (@) Neoprene

(b) Bakelite

(c) PVC

Solution:
(@) Neoprene

CngCl‘—C‘H:CHg
Cl

2-chlorobuta-1,3-diene

(b) Beklite
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OH
CH,OH

0 — hydroxymethylphenol

|

OoH OH
-+CH, CH, CHy3:
norolac

(c) PVC

CHy,=CH-CI

Vinylchloride
249 Identify the monomers of the following polymer :
+CH, -CH =CH - CH,; - CH - CHy+,

Solution:

Monomers are

CHy=CH-CH=CH+CgH;CH =CH

Buta-1,3-diene Styrene
25 What are the hydrolysis products of lactose ?
Solution:

Hydrolysis products of lactose are 7 — [J — glucose and 7 — D — galactose

85 Name a substance which can be used as an antiseptic as well as a disinfectant.

Solution:
Phenol is the substance that can be used as an antiseptic as well as a disinfectant.
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o
652 (@) Atoms of element Q form ccp lattice and those of the element P ;1'(1 of tetrahedral
voids. What is the formula of the compound formed by the elements P and Q?
(b) What type of stoichiometric defect is shown by KCl and why?
Solution:

(a) No. of Q atoms per unitin ccp lettice (N) =4

No. of tetrahedral voids = 2N

=2x4=8
2 . 16
Voids occupied by P = — % 8 = —
3 3
formula
= PuQ
= PisO2
= Pi)s
(b)

similar.

(b) What happens when C'alF's reacts with conc. H550) 4? Write balanced chemical

Q. (@) Draw the structure of XeF .
653
equation.
Solution:
(@) Xel,

FOF
IUF

Square Planar

(b)
CaF3 + HsS50,(conc) — 2HF + CaS0,
(aS0, and HF is formed.
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Q. (a) Write chemical equations involved in the preparation of [{\n (), from MnO,.
65 (b) Actinoids show a wide range of oxidation states. Why?

Solution:
(@) Preparation of K\Mn(O, from NnOs.

20002 +~ 4KoH + O — 2KaMnO 4 + 2H20
3MnO? + 4H" — 2MnO; + MnO, + 2H,0

(b) Actinoids show wide range of oxidation states due to small energy difference between 5 f, 4 and
Ts subshells. They can show oxidation states of +3 and higher as well like +4, +5, +6 +7.

(625 Write the names and structures of the monomers of the following polymers:

(a) Teflon
(b) Terylene
(c) Buna-N

Solution:
(a) Teflon

CFy=CF,

tetrafluorcethylene

(b) Terylene

OH ~ CH, — CHy — OH 4 100c<{())-Co0r

Ethyleneglyool
Terephthalic Acid

() Buna-N
CHy=CH-CH=CH,, (CHy=CH—CN
Buta-1,3-diene Aeryinitrile
(62!';6 (@) Identify ‘A" and ‘B’ in the following reaction:

NH,

|:'|:1H;5 ':1U:IEU B?'E
> A y B
. CH;COOH

(b) Why does aniline not undergo Friedel-Crafts reaction?

Solution:
(@)
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NH, _
(CHzCO)20
_'_‘_‘_‘_‘_'ﬁ"

NHCOCH;

(A .
Bra/

NHCOCH, |¢H:COOH

Br Br

(B)

(b) Aniline does not undergo Friedel Crafts reactions due to salt formation between aniline and the
catalyst anhydrous AICI5 (Lewis Acid) as a result nitrogen acquired positive charge group for further
reaction.

25 (@) How will you convert the following:

(i) Ethanal to propan-2-ol
(i) Phenol to 2-hydroxyacetophenone

(b) Why is phenol more acidic than ethanol?Why is phenol more acidic than ethanol?

Solution:
(@) (i) Ethanal to Propan-2-ol

CH, OMgBr

CH3;CHO + CHsMgBr — O
H” NcH,
OF{ H20
CH3 — CH — CHj3
(i) Phenol to 2-hydroxyacetophenone
OH
OCOCH,
+|:(1II;(_101.I_3 — —
AlC]y
Phenol 1
OH
OCOCH;
0 — hyvdroxvacetophenone

(b) Phenolis more acidic than ethanol due to resonance in phenol, o atom of OH bond becomes
electron deficient which makes the release of H"easier. And stronger acid has a more stable conjugate
base. Phenoxide ion is resonance stabilized but alkoxide ion is not
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+O—H rO - H 0—11 0-H

&GO

C/. o

J
5G4

&

/

!
!

(62!';8 Read the given passage and answer the questions number that follow :

The substitution reaction of alkyl halide mainly occurs by Sy 1 or Sy 2 mechanism.
Whatever mechanism alkyl halides follow for the substitution reaction to occur, the polarity
of the carbon halogen bond is responsible for these substitution reactions. The rate of SN1
reactions are governed by the stability of carbocation whereas for SN2 reactions steric
factor is the deciding factor. If the starting material is a chiral compound, we may end up
with an inverted product or racemic mixture depending upon the type of mechanism
followed by alkyl halide. Cleavage of ethers with Hl is also governed by steric factor and
stability of carbocation, which indicates that in organic chemistry, these two major factors
help us in deciding the kind of product formed.

Predict the stereochemistry of the product formed if an optically active alkyl halide
undergoes substitution reaction by .5y Imechanism.

Solution:
Racemic mixture will be obtained as in SN1 mechanism, carbocation is formed.

Q. The substitution reaction of alkyl halide mainly occurs by 5 1 or 5y 2mechanism.

659 Whatever mechanism alkyl halides follow for the substitution reaction to occur, the polarity
of the carbon halogen bond is responsible for these substitution reactions. The rate of 5 1
reactions are governed by the stability of carbocation whereas for SN2 reactions steric
factor is the deciding factor. If the starting material is a chiral compound, we may end up
with an inverted product or racemic mixture depending upon the type of mechanism
followed by alkyl halide. Cleavage of ethers with Hl is also governed by steric factor and
stability of carbocation, which indicates that in organic chemistry, these two major factors
help us in deciding the kind of product formed.

Name the instrument used for measuring the angle by which the plane polarised light is
rotated
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Solution:
Polarimeter is the instrument used for measuring the angle by which the plane polarised light is rotated

Q. The substitution reaction of alkyl halide mainly occurs by 51 or 5y 2mechanism.

66 Whatever mechanism alkyl halides follow for the substitution reaction to occur, the polarity
of the carbon halogen bond is responsible for these substitution reactions. The rate of S5 1
reactions are governed by the stability of carbocation whereas for SN2 reactions steric
factor is the deciding factor. If the starting material is a chiral compound, we may end up
with an inverted product or racemic mixture depending upon the type of mechanism
followed by alkyl halide. Cleavage of ethers with Hl is also governed by steric factor and
stability of carbocation, which indicates that in organic chemistry, these two major factors
help us in deciding the kind of product formed.

Predict the major product formed when 2-Bromopentane reacts with alcoholic KOH.

Solution:
Pent-2-ene will be the major product formed when 2-Bromopentane reacts with alcoholic KOH.

Q. The substitution reaction of alkyl halide mainly occurs by .5 1 or S 2mechanism.

66 Whatever mechanism alkyl halides follow for the substitution reaction to occur, the polarity
of the carbon halogen bond is responsible for these substitution reactions. The rate of S 1
reactions are governed by the stability of carbocation whereas for 55 2 reactions steric
factor is the deciding factor. If the starting material is a chiral compound, we may end up
with an inverted product or racemic mixture depending upon the type of mechanism
followed by alkyl halide. Cleavage of ethers with Hl is also governed by steric factor and
stability of carbocation, which indicates that in organic chemistry, these two major factors
help us in deciding the kind of product formed.

Give one use of C'H [.

Solution:
It can be used as Antiseptic

Q. The substitution reaction of alkyl halide mainly occurs by 5 1 or 5 2Zmechanism.

66 Whatever mechanism alkyl halides follow for the substitution reaction to occur, the polarity
of the carbon halogen bond is responsible for these substitution reactions. The rate of 5 1
reactions are governed by the stability of carbocation whereas for 5 2 reactions steric
factor is the deciding factor. If the starting material is a chiral compound, we may end up
with an inverted product or racemic mixture depending upon the type of mechanism
followed by alkyl halide. Cleavage of ethers with Hl is also governed by steric factor and
stability of carbocation, which indicates that in organic chemistry, these two major factors
help us in deciding the kind of product formed.

Write the structures of the products formed when anisole is treated with HI.

https://learn2.entrance360.com/testprep/answer-key/?user_test_id=664561 324/473



1/19/2021 Analysis of Your Test

Solution:
CHsl + CgHsOH are the products formed when anisole is treated with HI.

Q. Identify which liquid will have a higher vapour pressure at 9()°(" if the boiling points of two

663 liquids A and B are 140°C" and 18()°(, respectively.

Solution:
Liquid A will be having higher vapour pressure as it has low boiling point

264 Out of zinc and tin, whose coating is better to protect iron objects ?

Solution:
Zinc coating is better for protecting iron as its reduction potential is very low

Q. Will the rate constant of the reaction depend upon T if the E|,; (activation energy) of the
665 reaction is zero ?
Solution:

No, it will not depend upon T

86 Give the structure of the monomer of PVC

Solution:
CH,=CH-Cl is monomer of PVC

36 Which structural unit present in a detergent makes it non-biodegradable ?

Solution:
Branched hydrocarbon part present in a detergent makes it non-biodegradable

26 Out of the following, the strongest base in aqueous solution is

Option 1:
Methylamine

Option 2:
Dimethylamine
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Option 3:
Trimethylamine

Option 4:
Aniline

Correct Answer:
Dimethylamine

Solution:
The strongest base in aqueous solution is Dimethylamine, hence option B is correct

Q. lodoform test is not given by
669

Option 1:
Ethanol

Option 2:
Ethanal

Option 3:
Pentan-2-one

Option 4:
Pentan-3-one

Correct Answer:
Pentan-3-one

Solution:
lodoform test is not given by Pentan-3-one

Q. Out of the following transition elements, the maximum number of oxidation states are
670 shown by

Option 1:
Sc(Z=21)

Option 2:
Cr(Z=24)

Option 3:
Mn (Z = 25)
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Option 4:
Fe (Z = 26)

Correct Answer:
Mn (Z = 25)

Solution:
The maximum number of oxidation states are shown by Mn.

Hence option Cis correct

87-1 Hardening of leather in tanning industry is based on

Option 1:
Electrophoresis

Option 2:
Electro-osmosis

Option 3:
Mutual coagulation

Option 4:
Tyndall effect

Correct Answer:
Mutual coagulation

Solution:
Hardening of leather in tanning industry is based on Mutual coagulation.

Hence option Cis correct

27-2 What is the correct IUPAC name of the given compound ?

(leH
CH, - C - CH,, - CH,

|
COOH

Option 1:
2,2-Dimethylbutanoic acid

Option 2:
2-Carboxyl-2-methylbutane
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Option 3:
2-Ethyl-2-methylpropanoic acid

Option 4:
3-Methylbutane carboxylic acid

Correct Answer:
2,2-Dimethylbutanoic acid

Solution:
IUPAC name of the compound:

[I:HH
CH; - C - CH, — CHj

|
COOH

2,2-Dimethylbutanoic acid

27 Assertaion and Reasoning question:

(i) Both Assertion (A) and Reason (R) are correct statements, and Reason (R) is the correct
explanation of the Assertion (A).

(ii) Both Assertion (A) and Reason (R) are correct statements, but Reason (R) is not the
correct explanation of the Assertion (A).

(iii) Assertion (A) is correct, but Reason (R) is incorrect statement.
(iv) Assertion (A) is incorrect, but Reason (R) is correct statement.
Assertion (A) : Au and Ag are extracted by leaching their ores with a dil. solution of NaCN.

Reason (R) : Impurities associated with these ores dissolve in NaCN.

Correct Answer:

Solution:
(iii) Assertion (A) is correct, but Reason (R) is incorrect statement.
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Q. Assertaion and Reasoning question:
67

(i) Both Assertion (A) and Reason (R) are correct statements, and Reason (R) is the correct
explanation of the Assertion (A).

(i) Both Assertion (A) and Reason (R) are correct statements, but Reason (R) is not the
correct explanation of the Assertion (A).

(iii) Assertion (A) is correct, but Reason (R) is incorrect statement.
(iv) Assertion (A) is incorrect, but Reason (R) is correct statement.
Assertion (A) : F - F bond in F, molecule is weak.

Reason (R) : F atom is small in size

Solution:
(ii) Both Assertion (A) and Reason (R) are correct statements, but Reason (R) is not the correct explanation
of the Assertion (A).

87 Asseration and Reasoning qustion:

(i) Both Assertion (A) and Reason (R) are correct statements, and Reason (R) is the correct
explanation of the Assertion (A).

(ii) Both Assertion (A) and Reason (R) are correct statements, but Reason (R) is not the
correct explanation of the Assertion (A).

(iii) Assertion (A) is correct, but Reason (R) is incorrect statement.
(iv) Assertion (A) is incorrect, but Reason (R) is correct statement.

Assertion (A) : Linkage isomerism arises in coordination compounds because of
ambidentate ligand.

Reason (R) : Ambidentate ligand like ()5 has two different donor atoms i.e., N and O.

Solution:
(i) Both Assertion (A) and Reason (R) are correct statements, and Reason (R) is the correct explanation of
the Assertion (A).
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Q. Asseration and Reasoning qustion:
67

(i) Both Assertion (A) and Reason (R) are correct statements, and Reason (R) is the correct
explanation of the Assertion (A).

(i) Both Assertion (A) and Reason (R) are correct statements, but Reason (R) is not the
correct explanation of the Assertion (A).

(iii) Assertion (A) is correct, but Reason (R) is incorrect statement.
(iv) Assertion (A) is incorrect, but Reason (R) is correct statement.
Assertion (A) : Sucrose is a non-reducing sugar.

Reason (R) : Sucrose has glycosidic linkage.

Solution:
(ii) Both Assertion (A) and Reason (R) are correct statements, but Reason (R) is not the correct explanation
of the Assertion (A).

87 Asseration and Reasoning question:

(i) Both Assertion (A) and Reason (R) are correct statements, and Reason (R) is the correct
explanation of the Assertion (A).

(ii) Both Assertion (A) and Reason (R) are correct statements, but Reason (R) is not the
correct explanation of the Assertion (A).

(iii) Assertion (A) is correct, but Reason (R) is incorrect statement.
(iv) Assertion (A) is incorrect, but Reason (R) is correct statement.
Assertion (A) : The molecularity of the reaction Hy + Bro — 2H Br appears to be 2.

Reason (R) : Two molecules of the reactants are involved in the given elementary reaction.

Solution:
Both Assertion (A) and Reason (R) are correct statements, but Reason (R) is not the correct explanation of
the Assertion (A).

Q. Define the following terms :
678 .
(a) Tranquilizers
(b) Antiseptic
Solution:

(a) The drugs which are used to control stress, tension are known as tranquilizers
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(b) Antiseptics are the drugs which are used to kill or to prevent the growth of micro-organism, applied
externally on living tissues.

Q. Explain the cleansing action of soaps.
679

Solution:
Soap molecules clean by the formation of micelle around the dirt in a way that hydrophobic part interacts
with the oil droplet and hydrophilic part projects out.

Micelles are washed away on rinsing with water.

Hence, this way, soap helps in emulsification and washing away of oil and fats.

Q. For a 5% solution of urea (Molar mass = 60 g/mol), calculate the osmotic pressure at 300 K.
68 [R=0-0821 L atm K" mol']

Solution:
Given,

5% urea solution means 5g urea is present in 100ml of solution.
moles of urea present =weight given/Molecular weight of urea
=5g / 60gmol-"=112
Hence Concentration of urea = (moles of urea(n) /volume of solution ) x1000
={(112)/100}+1000
=1012
Hence Osmotic pressure =1x(10/20)x0.082x300 atm

=20.52atm
Q. Visha took two aqueous solutions — one containing 7-5 g of urea (Molar mass = 60 g/mol)
68 and the other containing 42-75 g of substance Z in 100 g of water, respectively. It was

observed that both the solutions froze at the same temperature. Calculate the molar mass
of Z.

Solution:
Given,

The mass of water (w2) =100 g

The mass of urea (w1)=7.5g
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The massof Z(w2)=42.75¢g
The molar mass of urea (Mm1) = 60 g/mol

Both the solutions have same freezing point

Since both the solutions have the same freezing point the change in freezing points (ATf) for both the
solutions is same.

ATf = Kf*m, hence both the solutions should have the same molality.
molality = moles of solute/ weight of solvent(in Kg)
Therefore, (w1*1000)/(Mm1*w2) = (w3*1000)/(Mm*w2) = Mm = w3*Mm1/w1 = 42.75*60/7.5 = 342 g/mol

Hence, The molar mass (Mm) of Z = 342 g/mol

(?8 Analyse the given graph, drawn between concentration of reactant vs. time.
E
(3 1 1
0 lb 2I0 3I0
time —»
(a) Predict the order of reaction.
(b) Theoretically, can the concentration of the reactant reduce to zero after infinite time ?
Explain.
Solution:

(a) Given graph is of 1st order reaction

(b) No, due to exponential relation, the curve never touches the x-axis. hence it doesnot become zero

28 Draw the shape of the following molecules :

(@) XeOF,

(b) Briy

Solution:
(@) XeOF}y
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0O

F‘-\" _—F
Xe
F= /M ~F

XeOF,

(b) BrFy

(628 Give the formulae of the following compounds :
(a) Potassium tetrahydroxidozincate (l1)

(b) Hexaammineplatinum (V) chloride

Solution:
(a) Potassium tetrahydroxidozincate (Il) is K;[ZNn(OH),4]

(b) Hexaammineplatinum (IV) chloride is [Pt(NH3)g]Cl,

Q. What happens when
68
(@) Propanone is treated with methylmagnesium iodide and then hydrolysed, and

(b) Benzene is treated with €' H3C' (O C'lin presence of anhydrous A{(C'[53?

Solution:

(a) When Propanone is treated with methylmagnesium iodide and then hydrolysed, tertiary butyl alcohol
is formed

(b) When Benzene is treated with ' H5 (' (C'lin presence of anhydrous Al('[;, acetophenone is
formed
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Q. Write the names and structures of monomers in the following polymers :
68
(a) Bakelite

(b) Neoprene

Solution:
(a) Bakelite- CgHsOH + HCHO , Phenol + formaldehyde

(b) Neoprene - CH,= C(Cl) - CH=CH,, Chloroprene

88 Give the structures of A and B in the following sequence of reactions :

(@) CHyCOOH % Ly NaoBr

Fe/HC! NaNO2+HC!
I

(b) CeHsNOs — A e B
© CyHy Ny O~ SON, 4 HOH

Solution:

(a)

(A) CH3CONH> (B) CH3NH,

(b)

(A) CgHsNH, (B) CgHsN,Cl

()

(A) CgHsCN (B) CgHsCOOH

28 (@) How will you distinguish between the following pairs of compounds :

(i) Aniline and Ethanamine
(i) Aniline and N-methylaniline
(b) Arrange the following compounds in decreasing order of their boiling points :
Butanol, Butanamine, Butane

Solution:

a) (i) Aniline and Ethanamine can be distinguished by Adding Ice cold (NaNO2 + HCI) followed by phenol
or B-Naphthol to both the compounds. Aniline forms orange red dye while ethylamine doesn't.
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if) Aniline and N-methylaniline can be distinguished by Adding CHCI3 and KOH (alc.) to both the
compounds. Aniline gives foul smelling isocyanide while N-Methylaniline doesn't.

b) Butanol > Butanmine > Butane

28 Give the plausible explanation for the following :
(a) Glucose doesn't give 2,4-DNP test.

(b) The two strands in DNA are not identical but are complementary.

(c) Starch and cellulose both contain glucose unit as monomer, yet they are structurally
different.

Solution:
(a) Glucose doesn't give 2,4-DNP test because the - CHO group in glucose is involved in hemiacetal

formation and thus it is not free.

(b) The two strands in DNA are not identical but are complementary because the hydrogen bonds are
formed between specific pairs of bases.

(c) Starch and cellulose both contain glucose unit as monomer, yet they are structurally different
because Starch is a polymer of - glucose while cellulose is a polymer of /7 - glucose.

Q. Account for the following :
69
(a) Sulphurous acid is a reducing agent.

(b) Fluorine forms only one oxoacid.

(c) Boiling point of noble gases increases from He to Rn.

Solution:
(a) Sulphurous acid is a reducing agent because sulphur readily gets oxidized itself to more stable +6

state.
(b) Fluorine forms only one oxoacid Because of absence of d-orbital in Fluorine.

(c) Boiling point of noble gases increases from He to Rn because size increases from Helium to Radon
and hence, dispersion or van der Waal forces increase from Helium to Radon.
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(629 Complete the following chemical reactions :
@ MnQs +4HCI —
(b) XeFy; + KF —

© I (ag) + H" (ag) + Oa(g) —

Solution:
(a) MnO, + 4HCI — MnCl, + Cl, + 2H,0

(b) XeFg + KF —+ K'[XeF7]

(c) 41" (ag.) + 4H" (aq.) + Oy(g) —* 2l(s) + 2H,0

(629 Explain the role of the following :

(@) NaCN in the separation of ZnS and PbS.
(b) Si(J4in the metallurgy of Cu containing Fe as impurity.

(c) lodine in the refining of Ti.

Solution:
(a) NaCN act as a depressant the separation of ZnS and PbS

(b) SiO2 act as a flux in the metallurgy of Cu containing Fe as impurity.

(c) lodine is used to convert Ti into volatile compound (Til4) in the refining of Ti

253 Give three points of difference between physisorption and chemisorption

Solution:
Physisorption

» Itisreversible in nature
» Physisorption decreases with increase in temperature
» Itis not specific in nature

Chemisorption
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» lItisirreversible in nature
» Chemisorption increases with increase in temperature
» Itis highly specific

29 How will the rate of the reaction be affected when
(a) Surface area of the reactant is reduced,

(b) Catalyst is added in a reversible reaction, and

(c) Temperature of the reaction is increased ?

Solution:
Rate of the reaction-

(a) Decreases when surface area of the reactant is reduced.
(b) Increases when catalyst is added in a reversible reaction

(c) Increases when temperature of the reaction is increased

Q. Calculate the mass of ascorbic acid (Molar mass = 176 g mol™') to be dissolved in 75 g of
695 acetic acid, to lower its freezing point by x]1.5°C". (ﬁf = 3,9}{L-gnmf_1j
Solution:

Mass of acetic acid, wy= 75 g Molar mass of ascorbic acid (CgHgOg),
M,=6x12+8x1+6x16 = 176gmol™’
Lowering of melting point, AT}, = 1.5/

We know that:

Ky = 1000 % w2

ALy = Mz = un
wy — Mz = uq = ATy
} Ky x 1000
wy — Lh = 176 x 7o
} 3.9 x 1000

wy = 2.08qg
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Hence, 5.08 g of ascorbic acid is needed to be dissolved.

-

(629 (a) Calculate \G*® for the reaction Zn(s) + Cug + (aq) — Zn*" (ag) + C'u(s).
Given : E“ for 3”2_;3” — —076RV and

E°for Cu’™ /C'u = +0.34V

R = 8314JK Ymol ™!

F = 96500Cmol ™1

(b) Give two advantages of fuel cells.

Solution:
(@) E° cell = E°- - E°, =0.34 - (- 0.76) = 1.10V

Hence, A7 =-nFE“=-2%*1.10 * 96500 = -212300 J/mol or -212.3 kJ/mol
(b) Two advantages of fuel cells are-

(i) Pollution free (ii) High efficiency

(629 (a) Out of the following pairs, predict with reason which pair will allow greater conduction of
electricity :

(i) Silver wire at 2()°(" or silver wire at {()°(".
(ii) 0-1 M C'HC'O O H solution or 1 M C'HyC'OO H solution.
(iii) KCl solution at 2()°¢"' or KCl solution at 5()°(".

(b) Give two points of differences between electrochemical and electrolytic cells

Solution:
(a) (i) Silver wire at 3)°(¢ " will allow greater conduction of electricity because as temperature decreases,

resistance decreases Hence, conduction increases.

(ii) 0.1 M CH3COOH will allow greater conduction of electricity, because on dilution degree of ionization
increases hence conduction increases

(iiif) KCl solution at 5()°¢_" will allow greater conduction of electricity, because at high temperature mobility
of ions increases and hence conductance increases
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(b)

Electrochemical Cell

(1) Anode -ve Cathode +ve (2) Convert chemical Energy to electrical energy
Electrolytic Cell

(1) Anode +ve Cathode -ve

(2) Convert electrical Energy to chemical energy

Q. (a) Account for the following :

69
(i) Copper (I) compounds are white whereas Copper (Il) compounds are coloured.
(ii) Chromates change their colour when kept in an acidic solution.
(iii) Zn, Cd, Hg are considered as d-block elements but not as transition elements.
(b) Calculate the spin-only moment of (2% (Z = 27) by writing the electronic configuration
of Co and (p2+.

Solution:

(a)

(i) Copper (I) compounds are white whereas Copper (Il) compounds are coloured because, in Cu*'(3d10)
there is absence of unpaired electrons while in Cu+2 (3d® ) compounds are coloured due to unpaired
e shows d-d transition.

(i) chromate (CrO42" ) changes to dichromate (Cr,05% ) ion in acidic medium, hence color is changed.

(iii) Due to completely filled d-orbitals in their ground state as well as in oxidized state, Zn, Cd, Hg are
considered as d-block elements but not as transition elements.

(b) Co = [Ar]4s2 3d7 , 72+ =[Ar] 3d7

o= V“?m:u +2) = “’3[3 +2) = V-f’ﬁ

=3.2BM
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29 (a) Give three points of difference between lanthanoids and actinoids.

(b) Give reason and select one atom/ion which will exhibit asked property :

(i) §¢3% or (=37 (Exhibit diamagnetic behaviour)

(i) Cr or Cu (High melting and boiling point)

Solution:
(a) Lanthanoids

» Most of them are not radioactive
» Don't show a wide range of oxidation state
» Most of their ions are colourless

Actinoids

» All are radioactive
» Show a wide range of oxidation states
» Most of their ions are coloured

(b)
(i) 53 Exhibit diamagnetic behaviour, because of absence of unpaired electron.

(i) Cr has High melting and boiling point, because of presence of strong intermetallic bonding than Cu.

Q. (a) Out of t-butyl alcohol and n-butanol, which one will undergo acid catalyzed dehydration
70 faster and why ?

(b) Carry out the following conversions :
(i) Phenol to Salicylaldehyde
(ii) t-butylchloride to t-butyl ethyl ether

(iii) Propene to Propanol

Solution:
(a) Tert-butyl alcohol will undergo acid catalyzed dehydration faster, because it forms more stable 3°
carbocation than 1° carbocation.

(b)

(i) Phenol to Salicylaldehyde

https://learn2.entrance360.com/testprep/answer-key/?user_test_id=664561 340/473



1/19/2021 Analysis of Your Test

Oika Ok

CHOY, CHO - CHO
| |

NallH

(ii) t-butylchloride to t-butyl ethyl ether

(CH3)3CCleNaOH (aq.) — (CHy);COH Y8 (CHy)s0ONa S (0 Hy)zc00,H;

(iii) Propene to Propanol

CH3CH = CH,y 222" cH.cH,CH,0H

2EIG

Q. (a) Give the mechanism for the formation of ethanol from ethene.

70

(b) Predict the reagent for carrying out the following conversions :

(i) Phenol to benzoquinone
(ii) Anisole to p-bromoanisole

(iii) Phenol to 2,4,6-tribromophenol

Solution:
(a) Mechanism for the formation of ethanol from ethene-

TRV T p—— T
||1 H
B, ~ ~H ™a | .
™, i sH
C= + H—0"—H == H— C H:0
He S | H
H
H H H H
| &n o
H—C—C +HO0=H—C—C—0'—H
| H | |
H H H
H H H H  0H
[ N D I
H—C—C—O0'—H + HO—»H—C— C—H + HyO'
[ ] ™ |
H H H H

(b) Reagent for carrying out the following conversions :

(i) Phenol to benzoquinone
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»  K2Cr207 + H2S04

(ii) Anisole to p-bromoanisole
» Br2in CH3COOH
(iii) Phenol to 2,4,6-tribromophenol

» Br2aq./Bromine water

Q. lodoform test is not given by
702

Option 1:
Hexan-2-one

Option 2:
Hexan-3-one

Option 3:
Ethanol

Option 4:
Ethanal

Correct Answer:
Hexan-3-one

Solution:
lodoform test is not given by Hexan-3-one, since it is not methyl ketone

Hence option B is correct

;20 Draw the shape of the following molecules :

(@) XeF)

(b) HC'IO,

Solution:

(@) XeF,

F'\.\@/’P

KE‘\.
ng F
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(b) HClO,

OH

|

o::CI\
/| o
O

(7264 Give the formulae of the following compounds :
(a) Potassium trioxalatoaluminate (lll)

(b) Tetraammineaquachloridocobalt (IIl) chloride

Solution:
(a) Potassium trioxalatoaluminate (lIl)

K3[AI(C;04)s]
(b) Tetraammineaquachloridocobalt (ll1) chloride

[Co(NH3)4(H,0)CIICl,

;20 Write the names and structures of monomers in the following polymers :
(a) Nylon-6,6

(b) Buna-S

Solution:
(a) Nylon-6,6

NH,(CH,)6NH, + HOOC(CH,),COOH
(b) Buna-S

CH2=CH-CH=CH, + CgHsCH=CH,
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Q. What happens when
70

(a) Butanone is treated with methylmagnesium bromide and then hydrolysed, and

(b) Sodium benzoate is heated with soda lime ?

Solution:
(a) Butanone is treated with methylmagnesium bromide and then hydrolysed, and

FH:;JI_I.’]'BT

o

(b) Sodium benzoate is heated with soda lime ?

CsHsCOONa @} Cs He

‘720 How will the rate of the reaction be affected when
(a) surface area of the reactant is increased,

(b) temperature of the reaction is decreased, and

(c) catalyst is added in a reversible reaction ?

Solution:

(a) Rate of the reaction Increases when the surface area of the reactant is increased,
(b) Rate of the reaction decreases when the temperature of the reaction is decreased, and

(c) Rate of the reaction Increases when catalyst is added in a reversible reaction

‘720 (a) Compare physisorption and chemisorption on the basis of
(i) specificity, and
(ii) enthalpy of adsorption.

(b) Differentiate between adsorption and absorption.
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Solution:
(a)

Physiorption

» Not specific
» Low enthalpy of adsorption

Chemisorption

» Highly specific
» high enthalpy of adsorption

(b) In adsorption, the substance is concentrated only at the surface while in absorption, the substance is
uniformly distributed throughout the bulk of the solid

hence, adsorption is a surface phenomenon while absorption is a bulk phenomenon

(720 Explain the role of the following :
(@) CO in the refining of Ni.
(b) Limestone in the metallurgy of Fe.

(c) Depressant in the froth floatation method

Solution:
(a) CO converts Ni into its volatile compound, Ni(CO), in the refining of Ni.

(b) Limestone in the metallurgy of Fe provides flux to remove impurities

(c) Depressant in the froth floatation method selectively prevents one of the sulphide ore from coming to
the froth

% Give the structure of the monomer of polypropene.

Solution:
Structure of the monomer of polypropene-

CH5CH=CH,
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% Read the given passage and answer the questions that follow :

The substitution reaction of alkyl halide mainly occurs by Sy 1 or Sy 2 mechanism.
Whatever mechanism alkyl halides follow for the substitution reaction to occur, the polarity
of the carbon halogen bond is responsible for these substitution reactions. The rate of S5 1
reactions are governed by the stability of carbocation whereas for 5 2 reactions steric
factor is the deciding factor. If the starting material is a chiral compound, we may end up
with an inverted product or racemic mixture depending upon the type of mechanism
followed by alkyl halide. Cleavage of ethers with Hl is also governed by steric factor and
stability of carbocation, which indicates that in organic chemistry, these two major factors
help us in deciding the kind of product formed.

What is plane polarised light ?

Solution:
Plane polarised light is the Monochromatic Light vibrating in one plane.

%2 Read the given passage and answer the questions that follow :

The substitution reaction of alkyl halide mainly occurs by 51 or Sy 2 mechanism.
Whatever mechanism alkyl halides follow for the substitution reaction to occur, the polarity
of the carbon halogen bond is responsible for these substitution reactions. The rate of 5 1
reactions are governed by the stability of carbocation whereas for 5 2 reactions steric
factor is the deciding factor. If the starting material is a chiral compound, we may end up
with an inverted product or racemic mixture depending upon the type of mechanism
followed by alkyl halide. Cleavage of ethers with Hl is also governed by steric factor and
stability of carbocation, which indicates that in organic chemistry, these two major factors
help us in deciding the kind of product formed.

Write the structures of the products formed when ethoxybenzene is treated with HI.

Solution:
Products formed when ethoxybenzene is treated with Hl are

CoHgl + CgH5OH

%3 Give the structure of the monomer of Teflon.

Solution:
Monomer of teflon CF,=CF,

Q. lodoform test is given by
714
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Option 1:
Pentan-2-one

Option 2:
Ethanoic acid

Option 3:
Pentan-3-one

Option 4:
Methoxymethane

Correct Answer:
Pentan-2-one

Solution:
Pentan-2-one gives lodoform Test

Q. (i) Both Assertion (A) and Reason (R) are correct statements, and Reason (R) is the correct
71 . .
explanation of the Assertion (A).

(ii) Both Assertion (A) and Reason (R) are correct statements, but Reason (R) is not the
correct explanation of the Assertion (A).

(iii) Assertion (A) is correct, but Reason (R) is incorrect statement.
(iv) Assertion (A) is incorrect, but Reason (R) is correct statement
Assertion (A) : Sucrose is a non-reducing sugar.

Reason (R) : Reducing groups of glucose and fructose are involved in glycosidic bond
formation.

Solution:
Both Assertion (A) and Reason (R) are correct statements, and Reason (R) is the correct explanation of the
Assertion (A).

%6 Write the names and structures of monomers in the following polymers :
(a) Buna-N
(b) Nylon 6
Solution:

(i) CH,=CH-CH=CH, (Butadiene) and CH,=CH-CN (Acrylonitrile)
(i) caprolactum
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N
H O

% Draw the shape of the following molecules :

(@) Hy550¢
(b) XeFs

Solution:

(@) H9.550)4

HO—S—0—0—S —OH

| |
0

0
(b) XeFs
F Xe F
7Q1 Give the formulae of the following compounds :
(a) Pentaamminecarbonatocobalt (1) chloride
(b) Potassium tetracyanidonickelate (I1)
Solution:

(a) Pentaamminecarbonatocobalt (I11) chloride
» [Co(NH3)5(CO3)ICI
(b) Potassium tetracyanidonickelate (l1)

* K3[Ni(CN),]
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Q. What happens when
719

(a) Acetone is treated with Zn(Hg) / Conc. HCl, and

(b) Ethanal is treated with methylmagnesium bromide and then hydrolysed ?

Solution:
What happens when

(a) When Acetone is treated with Zn(Hg) / Conc. HCI

sn—Hg Hel
CHyCOCH3 ' =" CHyC HaC' H;

(b) Ethanal is treated with methylmagnesium bromide and then hydrolysed,

FH;;J!QBT.HEU
_}

CHyCHO (C'Hy)CHOH

;22 Explain the role of the following :
(@) NaCN in froth floatation process.
(b) I, in the metallurgy of Zr.
(c) Limestone in the metallurgy of Fe.
Solution:

(a) NaCN selectively prevents one of the sulphide ore from coming to the froth.
(b) I in the metallurgy of Zr, Helps in converting Zr into its volatile compound Zrl,.

(c) Limestone in the metallurgy of Fe, Provides flux to remove impurities.

‘722 Distinguish between physisorption and chemisorption on the basis of
(a) Force of attraction,

(b) Temperature, and

(c) Enthalpy of adsorption.

Solution:
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Physiorption

» Weak van der Waal forces
» Itis Favourable at low temperature
» low AHadsorption

Chemisorption

» Strong chemical bonds
» Chemisorption Increases till a certain temperature and then decreases afterwards.
» High AHadsorption

Q.
72

Solution:

Read the given passage and answer the question :

Organic compounds containing amine as functional group are present in a vivid variety of
compounds, namely amino acids, hormones, neurotransmitters, DNA, alkaloids, dyes, etc.
Drugs including nicotine, morphine, codeine and heroin, etc. which have physiological
effects on humans also contain amino group in one form or another. Amines are basic
because of the presence of lone pair of electrons on nitrogen. Addition of nitrogen into an
organic framework leads to the formation of two families of molecules, namely amines and
amides. As chemistry students, we must appreciate the versatility of nitrogen.

What are amino acids ?

Amino acids are organic compounds containing both carboxyl (—COOH) and amino (—NH2) group.

Q.
72

Solution:

Read the given passage and answer the question :

Organic compounds containing amine as functional group are present in a vivid variety of
compounds, namely amino acids, hormones, neurotransmitters, DNA, alkaloids, dyes, etc.
Drugs including nicotine, morphine, codeine and heroin, etc. which have physiological
effects on humans also contain amino group in one form or another. Amines are basic
because of the presence of lone pair of electrons on nitrogen. Addition of nitrogen into an
organic framework leads to the formation of two families of molecules, namely amines and
amides. As chemistry students, we must appreciate the versatility of nitrogen.

Why are amino acids amphoteric ?

Amino acids are amphoteric because they can react with both acids and bases
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Solution:

Analysis of Your Test

Read the given passage and answer the question :

Organic compounds containing amine as functional group are present in a vivid variety of
compounds, namely amino acids, hormones, neurotransmitters, DNA, alkaloids, dyes, etc.
Drugs including nicotine, morphine, codeine and heroin, etc. which have physiological
effects on humans also contain amino group in one form or another. Amines are basic
because of the presence of lone pair of electrons on nitrogen. Addition of nitrogen into an
organic framework leads to the formation of two families of molecules, namely amines and
amides. As chemistry students, we must appreciate the versatility of nitrogen.

Give one point of difference between acidic and basic amino acid.

Acidic amino acids- They have more number of carboxyl groups than amino groups. whereas

Basic amino acids- have more number of amino groups than carboxyl groups.

Q.
72

Solution:

Read the given passage and answer the question :

Organic compounds containing amine as functional group are present in a vivid variety of
compounds, namely amino acids, hormones, neurotransmitters, DNA, alkaloids, dyes, etc.
Drugs including nicotine, morphine, codeine and heroin, etc. which have physiological
effects on humans also contain amino group in one form or another. Amines are basic
because of the presence of lone pair of electrons on nitrogen. Addition of nitrogen into an
organic framework leads to the formation of two families of molecules, namely amines and
amides. As chemistry students, we must appreciate the versatility of nitrogen.

What are essential amino acids ?

Essential amino acids are those which are not synthesized in our body and must be supplied through

diet.

Q.
72

Read the given passage and answer the question :

Organic compounds containing amine as functional group are present in a vivid variety of
compounds, namely amino acids, hormones, neurotransmitters, DNA, alkaloids, dyes, etc.
Drugs including nicotine, morphine, codeine and heroin, etc. which have physiological
effects on humans also contain amino group in one form or another. Amines are basic
because of the presence of lone pair of electrons on nitrogen. Addition of nitrogen into an
organic framework leads to the formation of two families of molecules, namely amines and
amides. As chemistry students, we must appreciate the versatility of nitrogen.

Name the linkage formed when carboxyl end of one amino acid condenses with amino end
of other amino acid.
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Solution:
Peptide linkage is formed when carboxyl end of one amino acid condenses with amino end of other
amino acid

Q. Name the process used for the benefaction of ores if the ore is soluble in some suitable
72 solvent.
Solution:

Leaching is the process which is used for the benefaction of ores if the ore is soluble in some suitable
solvent.

(722 Give an example of a metal which can be purified by the process of distillation.

Solution:
Zinc is purified by the process of distillation.

32-9 What type of isomerism is shown by the complex [C'o( N Hy )5 N O] C'ly?

Solution:
Linkage isomerism is shown by [C'o{ N H3)s N O] C'l;

Q. An organic compound is adsorbed on the surface of silica gel. Name the process of
73 removing the organic compound from silica gel.

Solution:
Name of the process is Desorption

%1 Calculate the overall order of the reaction whose rate law expression was predicted as :

Rate =k [_p.,rr()]:if-z [02]“2

Solution:
Overall order of the reaction whose rate law expression is- :

Rate = k [_-'\"()]:‘,-’2 [02]“—2

=2
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Q. 50 m L of an aqueous solution of glucose (s H 12 () (Molar mass : 180 g/mol) contains
73 6.02 % 1022 molecules. The concentration of the solution will be

Option 1:
0.1 M

Option 2:
0.2 M

Option 3:
1.0 M

Option 4:
2.0M

Correct Answer:

20M

Solution:
The concentration of the solution will be 2 molar

Hence option D is correct

Q. If the standard electrode potential of an electrode is greater than zero, then we can infer
733 .

that its
Option 1:

reduced form is more stable compared to hydrogen gas.

Option 2:
oxidised form is more stable compared to hydrogen gas.

Option 3:
reduced and oxidised forms are equally stable.

Option 4:
reduced form is less stable than the hydrogen gas.

Correct Answer:
reduced form is more stable compared to hydrogen gas.

Solution:
If the standard electrode potential of an electrode is greater than zero, then we can infer that its reduced
form is more stable compared to hydrogen gas.

Hence option A is correct
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(72:;4 Total number of unpaired electrons present in ('5?+ (Atomic number = 27) is

Option 1:
2

&

Option 2:
T

Option 3:
3

Option 4:
D

Solution:
Total number of unpaired electrons present in (5% (Atomic number = 27) is 4

%5 The incorrect statement about interstitial compounds is

Option 1:
They are chemically reactive.

Option 2:
They are very hard.

Option 3:
They retain metallic conductivity.

Option 4:
They have high melting point.

Correct Answer:
They are chemically reactive.

Solution:
The incorrect statement about interstitial compounds is that they are chemically reactive

Hence option A is correct

Q.
23 CHgy

|
The correct IUPAC name of CHg — (E — CH,CHjy s
OH
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Option 1:
tert-butyl alcohol

Option 2:
2. 2-Dimethylpropanol

Option 3:
2-Methylbutan-2-ol

Option 4:
3-Methylbutan-3-ol

Correct Answer:
2-Methylbutan-2-ol

Solution:
2-Methylbutan-2-ol is correct IUPAC name

Q. In the following, two statement are given one labelled Assertion (A) and the other labelled
73 Reason (R). Select the correct answer to these question from the codes (i), (ii), (iii) and (iv) as
given below :

Assertion (A) : Boiling points of alkyl halides decrease in the order
R-T=R-Br=R-Cl=R-F

Reason (R) : Van der Waals forces decrease with increase in the size of halogen atom.

Option 1:
Both assertion (A) and reason (R) are correct statements, and
reason (R) is the correct explanation of the assertion (A).

Option 2:
Both assertion (A) and reason (R) are correct statements, but

reason (R) is not the correct explanation of the assertion (A).

Option 3:
Assertion (A) is correct, but reason (R) is incorrect statement.

Option 4:
Assertion (A) is incorrect, but reason (R) is correct statement.

Correct Answer:
Assertion (A) is correct, but reason (R) is incorrect statement.

Solution:
Assertion (A) is correct, but reason (R) is incorrect statement.

https://learn2.entrance360.com/testprep/answer-key/?user_test_id=664561 355/473



1/19/2021 Analysis of Your Test

Q. In the following, two statement are given one labelled Assertion (A) and the other labelled
73 Reason (R). Select the correct answer to these question from the codes (i), (ii), (iii) and (iv) as
given below :

Assertion (A) : Low spin tetrahedral complexes are rarely observed.

Reason (R) : The orbital splitting energies are not sufficiently large to forcing pairing.

Option 1:
Both assertion (A) and reason (R) are correct statements, and
reason (R) is the correct explanation of the assertion (A).

Option 2:
Both assertion (A) and reason (R) are correct statements, but
reason (R) is not the correct explanation of the assertion (A).

Option 3:
Assertion (A) is correct, but reason (R) is incorrect statement.

Option 4:
Assertion (A) is incorrect, but reason (R) is correct statement.

Correct Answer:
Both assertion (A) and reason (R) are correct statements, and

reason (R) is the correct explanation of the assertion (A).

Solution:
Both assertion (A) and reason (R) are correct statements, and

reason (R) is the correct explanation of the assertion (A).

Q. In the following, two statement are given one labelled Assertion (A) and the other labelled
73 Reason (R). Select the correct answer to these question from the codes (i), (ii), (iii) and (iv) as
given below :

Assertion (A) : Albumin is a globular protein.

Reason (R) : Polypeptide chain coils around to give a straight chain.

Option 1:
Both assertion (A) and reason (R) are correct statements, and
reason (R) is the correct explanation of the assertion (A).

Option 2:

Both assertion (A) and reason (R) are correct statements, but
reason (R) is not the correct explanation of the assertion (A).

https://learn2.entrance360.com/testprep/answer-key/?user_test_id=664561

356/473



1/19/2021 Analysis of Your Test

Option 3:
Assertion (A) is correct, but reason (R) is incorrect statement.

Option 4:
Assertion (A) is incorrect, but reason (R) is correct statement.

Correct Answer:
Assertion (A) is correct, but reason (R) is incorrect statement.

Solution:
Assertion (A) is correct, but reason (R) is incorrect statement.

Q. In the following, two statement are given one labelled Assertion (A) and the other labelled
74 Reason (R). Select the correct answer to these question from the codes (i), (ii), (iii) and (iv) as
given below :

Assertion (A) : Bakelite is a thermosetting polymer.

Reason (R) : On heating, polymeric chain becomes a long and straight chain.

Option 1:
Both assertion (A) and reason (R) are correct statements, and
reason (R) is the correct explanation of the assertion (A).

Option 2:
Both assertion (A) and reason (R) are correct statements, but

reason (R) is not the correct explanation of the assertion (A).

Option 3:
Assertion (A) is correct, but reason (R) is incorrect statement.

Option 4:
Assertion (A) is incorrect, but reason (R) is correct statement.

Correct Answer:
Assertion (A) is correct, but reason (R) is incorrect statement.

Solution:
Assertion (A) is correct, but reason (R) is incorrect statement.
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Q. In the following, two statement are given one labelled Assertion (A) and the other labelled
741 Reason (R). Select the correct answer to these question from the codes (i), (ii), (iii) and (iv) as
given below :
Assertion (A) : 0 — nitrophenol is a weaker acid than p — nitrophenol.
Reason (R) : Intramolecular hydrogen bonding makes ortho isomer weaker than para
isomer.
Option 1:

Both assertion (A) and reason (R) are correct statements, and
reason (R) is the correct explanation of the assertion (A).

Option 2:
Both assertion (A) and reason (R) are correct statements, but
reason (R) is not the correct explanation of the assertion (A).

Option 3:
Assertion (A) is correct, but reason (R) is incorrect statement.

Option 4:
Assertion (A) is incorrect, but reason (R) is correct statement.

Correct Answer:
Both assertion (A) and reason (R) are correct statements, and
reason (R) is the correct explanation of the assertion (A).

Solution:
Both assertion (A) and reason (R) are correct statements, and
reason (R) is the correct explanation of the assertion (A).

;24 Give one point of difference between the following :
(@) Tranquilizers and Analgesics
(b) Antiseptics and Disinfectants
Solution:

(a) Tranquilizers are used to treat mild to severe mental diseases whereas Analgesics are used to reduce
pain.

(b) Antiseptics are applied to living tissues whereas Disinfectants are applied to inanimate objects or non
living objects
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Q. Differentiate on the basis of chemical composition between cationic and anionic detergents.
743 Also give one example of each category.

Solution:
Cationic detergents are quartenary ammonium salts of amines with acetates, chlorides or bromides as
anions.e.g. cetyltrimethyl ammonium bromide

Anionic detergents are sodium salts of sulphonated long chain alcohols or or hydrocarbons.e.g. Sodium
lauryl sulphate

‘724 Give reasons for the following :

O

AN\

(a) Bond angle in alcohol is slightly less than the tetrahedral angle.

(b) ' — () H bond length in C'H30O H is slightly more than the ' — (J{ bond length in
phenol.

Solution:
(a) Because of lone pair -lone pair repulsion on oxygen

(b) Due to resonance in phenol (' — (J H bond length in phenol is slightly shorter.

34 Complete and balance the following chemical equations :

(@ MnO; + HyO + 1~ —
() MnO] + H* + 1~ —

Solution:
(a)

2MnOy + HyO + 17 — 2MnOy+ 20H™ + 1075
(b)
2MnOy + 1017 + 16H™ — 2Mn™? + 8H,O + 51

Q. Define adsorption isotherm. Give the empirical relationship between the quantity of gas
74 adsorbed by unit mass of solid absorbent and pressure at a particular temperature.
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Solution:
The curve obtained by plotting the amount of gas adsorbed by the adsorbent with pressure at constant
temperature is known as adsorption isotherm.

The empirical relationship between the quantity of gas adsorbed by unit mass of solid absorbent and
pressure at a particular temperature is given by

x/m = kp'/n

Q. Define shape-selective catalysis. Name the process by which alcohols convert directly into
74 gasoline and give a variety of hydrocarbons.

Solution:

Shape-selective catalysis are the catalytic reaction that depends upon the pore structure of the catalyst
and the size of the reactant and product molecules. The process by which alcohols convert directly into
gasoline and give a variety of hydrocarbons is known as shape selective catalysis.

Q. A reaction is first order w.r.t. reactant .4 as well as w.r.t. reactant },. Give the rate law. Also
74 . . : .
give one point of difference between average rate and instantaneous rate.
Solution:

Rate = k[A][B]

Average rate is the rate of a reaction for a particular period or interval of time. Instantaneous rate is the
rate of a reaction at a particular instant of time.

Q. For an electrochemical cell
74
Mg(s)+ Ag™lag) — Agls) + _‘lfgz_ (ag).

give the cell representation. Also write the Nernst equation for the above cell at 25

Solution:
Cell representation-

Mg(s) |Mg2+ (aq) | | Ag+ (aq) | Ag(s)
Nernst equation for the above cell at 25°¢ " is

Ecell = EQel - (0.059/2) log [Mg?*] / [Ag*1?
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;25-0 Predict the state of the solute in the solution in the following situations :
(a) When 'i" is found to be more than one.

(b) When ‘i’ is found to be less than one.

Solution:
(a) When ‘i" is found to be more than one it is Dissociated.

(b) When ‘" is found to be less than one it is Associated

;25 Give the structures of the monomers of the following polymers :
(a) Teflon
(b) Glyptal
(c) Nylon-6
Solution:

Structures of the monomers of the following polymers-

(a) Teflon
CF,=CF,
(b) Glyptal-
O
nHO—CH,—CH,—OH + nHO—C +|:| OH

Ethylene glycol

(c) Nylon-6

NH,-(CH,)s-COOH
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(725 Write the names of monomers of the following polymers :
(i) $NH-(CHy)g— NH-CO—(CHy),—CO1t,
(i) $CH,—CH=CH-CH,-CH-CHyt,
Cl
I
(iii) +CHy—C=CH-CHyt,
Solution:

(i) Hexamethylene diamine and Adipic acid
(i) 1,3-Butadiene and Styrene

(iii) Chloroprene

Q. Account for the following :
75
(a) Aniline is a weaker base compared to ethanamine.
(b) Aniline does not undergo Friedel-Crafts reaction.
(c) Only aliphatic primary amines can be prepared by Gabriel Phthalimide synthesis.
Solution:

(a) Aniline is a weaker base compared to ethanamine because the lone pair of nitrogen in aniline is in

resonance or conjugation with the benzene ring.

(b) Aniline does not undergo Friedel-Crafts reaction because Aniline forms salt with anhydrous AICl5 .

(c) Only aliphatic primary amines can be prepared by Gabriel Phthalimide synthesis as only alkyl halides

undergo nucleophilic substitution.

75 towards the asked displacement :

Q. Justify and arrange the following compounds of each set in increasing order of reactivity

(@)1 — Bromobutane, 2 — Bromobutane, 2Bromo — 2 — Methylpropane

(S5 1 reaction)

(b)l — Bromobutane.2 — Bromobutane.2 — Bromo — 2 — Methylpropane

(.5 2 reaction)
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Solution:
(a) 1-bromobutane< 2-bromobutane< 2-bromo-2-methylpropane.

Because Tertiary carbo cation is more stable than secondary than primary.
(b) 2-bromo-2-methyl propane < 2-bromobutane< 1-bromobutane.

Due to decrease in steric hindrance.

Q. (a) Give the IUPAC name and electronic configuration of central metal atom in terms of !:.2”
73 and €g of Iy [Mn{CN )g].

(b) What is meant by ‘Chelate effect’ ? Give an example.

Solution:
(a) Potassiumhexacyanomanganate(ll)

Electronic configuration of central metal atom is t2g5eg0

(b) Chelate effect refers to the Increased stability of the complex due to presence of chelating or
didentate or polydentate ligands. e.g.[Cr(en)3]**

;25 Write the hybridisation and magnetic characters of the following complexes :
W) [Fe(CN)g*
(i) [CoFg)*™

(i) [N C'O) 4]

[Atomic number: Fe = 26, (o = 27, Ni = 28]

Solution:
(i) d?sp3 and diamagnetic

(i) spd? and paramagnetic

(iii) sp3 and diamagnetic

Q. Give the chemical reactions involved in the leaching of alumina from bauxite.
75

Solution:
Chemical reactions involved in the leaching of alumina from bauxite is as follows-
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Al,O3 + 2NaOH +3H,0 — 2Na[Al(OH),]
2Na[AI(OH),] + CO, — Al,03.xH,0 + 2NaHCO3

A|203.XH20 — A|203 + XHzo

Q. Conductivity of 2 + 1~ }J methanoic acidis & w« 1025 ¢ L Calculate its molar
75 conductivity and degree of dissociation if %4, for methanoic acid is 4004 § rm2 mol ™}
Solution:

Am=kx 1000/ M =8x 10 x 1000/ 2 x 10 =40 Scm2mol-1

a= Am/ Am® = 40/ 404 = 0.099

Q. An antifreeze solution is prepared by dissolving 31 g of ethylene glycol (Molar mass
75 — 62 ¢ mol~1)in 600 g of water. Calculate the freezing point of the solution. (K f for water

— 1.86 K kg mol™")

Solution:
AT =Ksm =1.86 x 31x 1000/ 62 x 600 = 1.55°C

ATf = Tfo -Tf
Te=-1.55°C

Te=271.45K

Q. (a) Visha plotted a graph between concentration of  and time for a reaction i — /7. On
76 the basis of this graph, answer the following questions :

o

Conc. of R ——

Time ——

(i) Predict the order of reaction.
(ii) What does the slope of the line indicate ?
(iii) What are the units of rate constant ?

(b) A first order reaction takes 25 minutes for 20 ?/, decomposition. Calculate 12
[Given:log 2 = 0.3010, log 3 = 0.4771, log 4 = 0.6021]
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Solution:
(a)

(i) Order of reaction is zero order

(ii) slope = - k, concentration decreases linearly
(iii) Units of rate constant are molL's

(b) k =2.303/t

log [Ao)/[A] = (2.303/25) log 100/75 = (2.303/25) log4/3 = 2.303/25(0.6021 - 0.4771) = 0.0115 min"'t"/2 =
0.693/k = 0.693/0.0115 = 60.26 min

36 (a) The rate constant for a first order reaction is () s~ . How much time will it take to
reduce the initial concentration of the reactant to its l—f_h value ?
16

(b) Write two factors that affect the rate of a chemical reaction.

(c) Write two conditions for the collisions to be effective collisions.

Solution:

(a) t =(2.303/k) log [Agl/TA] = (2.303/ 60) log 1/(1/16) = 0.046 s

(b) Two factors that affect the rate of a chemical reaction are Concentration of reactants
and Temperature

(c) Two conditions for the collisions to be effective collisions are Proper orientation and energy of
colliding particles should be equal to or greater than threshold energy.
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Q. An amorphous solid ‘A" which has a crown shaped structure, burns in air to form a gas ‘B’

76 which turns lime water milky. ‘B’ is also produced by roasting of sulphide ores. ‘B’ undergoes
oxidation in the presence of 15(J5 to give ‘C’' and to carry out this oxidation low temperature
and high pressure is mandatory to get a good yield of ‘C". ‘C’ is then absorbed in H5.5(), to
give 'D'. 'D’ is then diluted to give a very important compound ‘E'. ‘E’ is largely responsible for
the manufacture of variety of compounds
in industry. ‘E"in concentrated form, when combined with ¢y metal, gives compound ‘F..
From this description:

(a) Elucidate the structure of ‘A’ to ‘F'.
(b) Give a balanced chemical equation for the conversion of ‘E’ to F..

(c) Give two important functions of ‘E’ in the chemical industry.

Solution:
a) A= Sg B= S0O,, C= S0O3, D= H,5,05, E= H,50,4, F=CuSO,4

b) Cu + 2H,S04 — CuSO4 + SO, +2H,0

¢) Two important functions of ‘E' in the chemical industry is of dehydrating agent and oxidising agent

36 (a) Give reasons for the following observations :
(i) Halogens are strong oxidising agents.
(ii) Noble gases have very low boiling points.
(iii) () and ('] have nearly same electronegativity, yet oxygen forms j; bond while (']
doesn't.
(b) Complete and balance the following chemical equations :
iy NaOH +Cly —
(cold+di)

i) I (aq) + HaO(l) + O3(g) —

Solution:

(a)

(i) Halogens are strong oxidising agents because they readily accept one electron to attain noble gas
configuration

(ii)) Noble gases have very low boiling points due to weak dispersion forces

(iii) € and ('] have nearly same electronegativity, yet oxygen forms j; bond while ('] doesn’t due to
smaller size of oxygen as compared to chlorine
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(b) (i) 2NaOH + Cl, — NaCl + NaOCl + H,0

(i) 2" (aq.) + HyO(1) +O3(g) — Ix(s) + Oz(g) + 20H" (aq.)
Q. (a) An organic compound ‘A" having molecular formula (s H () gives negative Tollens’ test,

764 forms n-pentane on Clemmensen reduction but doesn't give iodoform test. Identify ‘A’ and
give all the reactions involved.

(b) Carry out the following conversions :
(i) Propanoic acid to2 — LBromaopropanoic acid
(ii) Benzoyl chloride to benzaldehyde

(c) How will you distinguish between benzaldehyde and acetaldehyde ?

Solution:
(a) A= pentan-3-one

CH3CH,COCH,CH3 Zn—Hg, HCMlcone.) CHyCH,CH,CH,CH,
(b) i) CH3CH,COOH +Br, 4P CH3CHBrCOOH

(i) Benzoyl chloride to benzaldehyde

(J U

L—H t—H

S

(c) On heating with NaOH / I,, acetaldehyde will give yellow ppt of CHI3, while benzaldehyde doesn't.
Hence we can distinguish between benzaldehyde and acetaldehyde

Q. (a) Complete the following sequence of reactions :
765
BJ(OH)Z A
CH;COCH; =——(A) ———(B)
-H,0
NaOH, I,
(C) + (D)

(i) Identify (A) to (D).

(ii) Give the [IUPAC name of (A).

(b) How can you distinguish between :
(i) Ethanol and Propanone, and

(ii) Benzoic acid and Phenol
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Solution:
a) i) A = (CHs),CH(OH)CH,COCH3,

B = (CH3),CH=CHCOCHs3,
C and D = CHI3 and (CH3),CH=CHCOONa
i) IUPAC name of (A) is 4-Hydroxy-4-methylpentan-2-one
b) i) Propanone will give yellow coloured solution with 2,4-DNP but ethanol doesn't.

i) benzoic acid will give brisk effervescence with NaHCO3 but phenol doesn't.

Q. Name the process where the metal is converted into a volatile compound and is collected
76 elsewhere.
Solution:

Process where the metal is converted into a volatile compound and is collected elsewhere is known as
Vapour phase refining

%7 Total number of unpaired electrons presentin } ;2% (Atomic number = 25) is

Option 1:
2
Option 2:
T

Option 3:
3

Option 4:
5]

Correct Answer:

Solution:
Total number of unpaired electrons presentin } ;2% (Atomic number = 25) is 5.
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$6 Complete and balance the following chemical equations :

@ MnOj + 5,03 + HyO —

(b) MnOy + C,0% + H™ —

Solution:
(@)

8MnOj + 38,05% + HyO — 8MnOy + 650, + 20H™
(b)

2MnOj + 5CH0% +16H* — 2Mn*2 + 8Hy0 + CO,

Q. For an electrochemical cell
769

Cu’*(aq) + Ni(s) = Ni** (aq) + Cu(s)

;

give the cell representation. Also write the Nernst equation for the above cell at 25 (.

Solution:

Ni (s) | Ni2+(aq) | | Cu2+(aq) | Cu(s)
Nernst equation for the above cell at 25°(" is

Ecell = E%ell - (0.059/2) log [Ni?*] / [Cu?"]

37.0 Predict the state of the solute in the solution in the following situations :
(a) When ‘i" is found to be 0-3.

(b) When ‘i is found to be 4.

Solution:
a) Associated

b) Dissociated
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Q. Give the structures of the monomers of the following polymers :

771
(a) Neoprene

(b) Nylon-6,6

(c) Dacron

Solution:
a)CH, =C(Cl)-CH=CH>

b) HOOC- (CH3)4 - COOH and NH3 - (CH2)e- NH2

¢) CH20H - CH>0H and HOOC - CgH4 -COOH

Q. Write the names of monomers in the following polymers :

772
(i) +NH-(CH,);—-CO#%,
CN

|
(i) {CH,—CH#%,

(iii) +NH NH - CHy 1,

NH

Solution:
i) Amino caproic acid

i) Acrylonitrile

iii) Melamine and formaldehyde.

%-3 Justify and arrange the following compounds namely
(l':Hli
CH,Br CH-CH C—Br
@™ @
Br CH,

in increasing order of reactivity towards the asked displacement namely :

(@) Syl

(b) Sy 2

Solution:
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a) CgHsCH,Br < CgHsCH(Br)CH3 < CgH5C(Br)(CHs), due to increasing stability of carbocation

b) CeHsC(Br)(CHs), < CgHsCH(Br)CH3 < CgHsCH,Br due to decreasing steric hindrance.

Q. Give the chemical reactions involved in the leaching of gold. What is the role of # 1 in this
774 process ?
Solution:

Chemical reactions involved in the leaching of gold are-
4 Au + 8CN™ + 2H,0 + O, — 4[Au(CN),]" + 40H
2 [AU(CN),] + Zn — [Zn(CN),] 2 + 2 Au

Zn acts as a reducing agent.

(727-5 State Kohlrausch'’s law. Calculate the molar conductance of S (N (J;)5. The molar ionic
conductance of 52+ and NOy ions are 119 S cm? mol~'and 72 S em? mol ™!

respectively.

Solution:
Kohlrausch’s law states that Limiting molar conductivity of an electrolyte can be represented as the sum
of the individual contributions of the anion and cation of the electrolyte.

Molar conductivity of Sr{ N Oq)a=A0g+2+ 2 AO\03- =119 + (2 x 72) = 263 Scm?/mol

Q. Name the process used for the benefaction of ores which is based on the difference in the
77 gravities of ore and the gangue particles

Solution:
Process used for the benefaction of ores which is based on the difference in the gravities of ore and the
gangue particles is Hydraulic washing.

;27-7 Calculate the overall order of the reaction whose rate law is given by

Rate = k [5'()2]“_] [Og];i-’:‘]
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Solution:
Overall order of the reaction whose rate law is given by

Rate =k ["302]]’] [()2]3;.-_]
is 1

$7-8 Total number of unpaired electrons present in Cj.ﬁ—(Atomic number = 24) is

Option 1:
2
Option 2:
T

Option 3:
3

Option 4:
D

Correct Answer:
3

Solution:
Total number of unpaired electrons presentin C*j.-'&—(Atomic number = 24)is 3

;27-9 Predict the state of the solute in the following situations :
(a) Experimentally determined molar mass is more than the true value.
(b) ‘i value is 0-4.
Solution:

(a) Associated (b) Associated

Q. For an electrochemical cell
780
Fs(g) + 21 (aq) — 2F (aq) + Is(s).

give the cell representation. Also write the Nernst equation for the above cell at 25°(".

Solution:
For an electrochemical cell
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Fy(g) + 21" (aq) — 2F (aq) + Ix(s).
Cell representation -

Pt| I"@q) | l26s) | | Fag) | F(aqy | Pt

Nernst equation for the above cell at 25°(" is

Ecell = EQce - 0.059 log [F" 12/ [I"1?

Q. Complete and balance the following chemical equations :

78
@ MnOj + Fe?* + H* —

(b) ."'1;.{”(_}_1_ — JIHE— 4 Hz(_} —

Solution:

a)
5Fet + MnO™* +8HY = Mn™ + 4H,O + 5Fe™
b)

2MnO; + 3Mn*? + 2Hy0 — 5MnOy + 4H*

Q. Give the structures of the monomers of the following polymers :

78
(a) Natural rubber

(b) Buna-S

(c) Novolac

Solution:
(a) Natural rubber

CH, = C(CH3) - CH =CH,

(b) Buna-S

CH, = CH - CH = CH, and CgHs - CH = CH,
(c) Novolac

CeHs - OH and HCHO
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$8 Write the names of monomers in the following polymers :

P %
(i) +0OCH,-CH,-C ——C%,

(i) +CFy—CFy1,
(iii) +OCH - CHy—C—-0—CH-CHy-C1,
| 1] | Il

CH, 0 C,H 0

5

Solution:
i) Ethylene glycol and Terephthalic acid

ii) Tetrafluoro ethene

iii) 3-Hydroxybutanoic acid and 3- Hydroxypentanoic acid

Q. Give the chemical reactions involved in the leaching of silver. What is the role of 7; in this
784 process ?
Solution:

4 Ag +8CN"+2H;0 + Op — 4[Ag (CN),] + 4OH"

Zn acts as a reducing agent.

%5 State Kohlrausch's law. Calculate the molar conductance of Ba{(J)H )5 . The molar ionic
conductance of 342+ and O H ~ions are 127 and 109 § ~m2 maol ! respectively.

Solution:
Kohlrausch’s law states that Limiting molar conductivity of an electrolyte can be represented as the sum
of the individual contributions of the anion and cation of the electrolyte.

Molar conductivity of Ba(OH)2 = A% 2 + 2 A%qp- =127 + (2 x 199) = 525 Scm?2 /mol
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Q. Justify and arrange the following compounds namely, ethyl chloride, isopropyl chloride,
8 tertiary butyl chloride in increasing order of reactivity towards the asked displacement
namely :
(@) Syl
(b) Sy 2
Solution:

a) ethyl chloride < isopropyl chloride < tertiary butyl chloride
Due to increasing stability of carbocation
(b) tertiarybutylchloride = isopropyl chloride = ethyl chloride

Due to decreasing steric hindrance

38 Read the given passage and answer the question :

The d-block of the periodic table contains the elements of the groups 3 - 12 and are known
as transition elements. In general, the electronic configuration of these elements is

(n — 1)d'~ 1% ns'72 The d-orbitals of the penultimate energy level in their atoms receive
electrons giving rise to the three rows of the transition metals i.e., 3. 4 and 5 series.
However, Z 1. ('d and Hﬂ are not regarded as transition elements. Transition elements
exhibit certain characteristic properties like variable oxidation states, complex formation,
formation of coloured ions and alloys, catalytic activity, etc. Transition metals are hard
(except Zn. (‘dand H g) and have a high melting point.

Why are Zn, C'd and H g non-transition elements ?

Solution:
Zn, Cd and Hg have completely filled d'° configuration in their ground state as well as in their oxidized

state. Hence Zn, ('d and [ g are considered as non-transition elements.
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Q.
78

Solution:

Analysis of Your Test

Read the given passage and answer the question :

The d-block of the periodic table contains the elements of the groups 3 - 12 and are known
as transition elements. In general, the electronic configuration of these elements is

|fn = l]{fj_”:' ns 2 The d-orbitals of the penultimate energy level in their atoms receive
electrons giving rise to the three rows of the transition metals i.e., 3. 4 and 5 series.
However, Zn. C'd and H g are not regarded as transition elements. Transition elements
exhibit certain characteristic properties like variable oxidation states, complex formation,
formation of coloured ions and alloys, catalytic activity, etc. Transition metals are hard
(except Zn, C'dand H g) and have a high melting point.

Which transition metal of 3,/ series does not show variable oxidation states ?

Scandium metal of 3,/ series does not show variable oxidation states

Q.
78

Solution:

Read the given passage and answer the question :

The d-block of the periodic table contains the elements of the groups 3 - 12 and are known
as transition elements. In general, the electronic configuration of these elements is

[f: = l]{fj_”:' n.s12 The d-orbitals of the penultimate energy level in their atoms receive
electrons giving rise to the three rows of the transition metals i.e., 3. 4 and 5 series.
However, Zn, C'd and H g are not regarded as transition elements. Transition elements
exhibit certain characteristic properties like variable oxidation states, complex formation,
formation of coloured ions and alloys, catalytic activity, etc. Transition metals are hard
(except Zn, C'dand H g) and have a high melting point.

Why do transition metals and their compounds show catalytic activity ?

Transition metals and their compounds show catalytic activity because of multiple oxidation states and
ability to form complexes
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Q.
79

Solution:

Analysis of Your Test

Read the given passage and answer the question :

The d-block of the periodic table contains the elements of the groups 3 - 12 and are known
as transition elements. In general, the electronic configuration of these elements is

(n — l]{fj_”:' 15172 The d-orbitals of the penultimate energy level in their atoms receive
electrons giving rise to the three rows of the transition metals i.e., 3. 4 and 5 series.
However, Z11. ('d and H g are not regarded as transition elements. Transition elements
exhibit certain characteristic properties like variable oxidation states, complex formation,
formation of coloured ions and alloys, catalytic activity, etc. Transition metals are hard
(except Zn, C'dand H g) and have a high melting point.

Why are melting points of transition metals high ?

Melting points of transition metals are high because of Involvement of (n-1)d and ns electrons in inter
atomic metallic bonding

Q.
79

Solution:

Read the given passage and answer the question :

The d-block of the periodic table contains the elements of the groups 3 - 12 and are known
as transition elements. In general, the electronic configuration of these elements is

f}r - 1:1{11_”:' ns 2 The d-orbitals of the penultimate energy level in their atoms receive
electrons giving rise to the three rows of the transition metals i.e., 3. 4 and 5 series.
However, Zn, ('d and H g are not regarded as transition elements. Transition elements
exhibit certain characteristic properties like variable oxidation states, complex formation,
formation of coloured ions and alloys, catalytic activity, etc. Transition metals are hard
(except Zn, ('dand H g) and have a high melting point.

Why is (7,2 ion coloured while 7,2+ ion is colourless in aqueous solution ?

Because of Presence of unpaired e- showing d-d transition in ¢, 2+, while in 7,2+ there is no unpaired
electron. Hence, 7,2+ ionis colourless in aqueous solution.

Q.
79

Solution:

Name the cell which was used in the Apollo Space Programme.

Apollo Space Programme uses H> - O, Fuel cell

Q.
79

Solution:

How many coulombs are required for the oxidation of] ya] of Ha() to (J57?
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193000 coulombs are required for the oxidation of 1 mal of Ho() to ()9

;29 Write the slope value obtained in the plot of (1 [R] vs. time for a first order reaction.

Solution:
Slope value obtained in the plot of [ [R] vs. time for a first order reaction is -k

(729 Name the disaccharide which on hydrolysis gives two molecules of glucose.

Solution:
The disaccharide which on hydrolysis gives two molecules of glucose is Maltose

% Name the class of the synthetic detergent which is used in toothpaste.

Solution:
Anionic detergent is used in toothpaste

% Which of the following is refined by the zone refining process ?

Option 1:
C'u

Option 2:
zZn

Option 3:
Ge

Option 4:
Sn

Correct Answer:

Ge

Solution:
{(7e is refined by the zone refining process
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Q. Racemisation occurs in
79

Option 1:
S 2 reaction

Option 2:
S 1 reaction

Option 3:
Neither 52 nor S5y 1 reactions

Option 4:
Sy 2 reaction as well as .S 1 reaction

Correct Answer:
S 1reaction

Solution:
Racemisation occurs in 5y 1 reaction

39 ¢ S-cH, - NH, ON heating with ' H ('3 and alcoholic K'() H gives foul smell of

Option 1:

¢ > cHon

Option 2:
/_\ U ]'_]'2 N U

Option 3:
¢~ CH,CN

Option 4:

¢ S cm,al

Correct Answer:
)~ CHyNC

Solution:
¢~ cH, - NH, ON heating with C'H('lyand alcoholic [{() H gives foul smell of ¢ % CHNC
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Q. One mole of C'r('l5 - 6H5() compound reacts with excess A g/N' (3 solution to yield two
80 moles of AgC'l (s). The structural formula of the compound is

Option 1:
[FIngUhf‘” (‘Fg . Hg(j

Option 2:
[Cr(Ha0)3Cly] - 3H20

Option 3:
[C}'(Hg(jhc;g] L 2H50

Option 4:
[Cr(H20)g] Cly

Correct Answer:

[Cr(Ha0)5C1 Cla - HaO

Solution:
The structural formula of the compound is [C'r( H2O )5 Cl| Cly - Ha0

Q. Peptide linkage is present in
801 p g p

Option 1:
Carbohydrates

Option 2:
Vitamins

Option 3:
Proteins

Option 4:
Rubber

Correct Answer:
Proteins

Solution:
Peptide linkage is present in Proteins
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Q. two statements are given in the following question one labelled

80 Assertion (A) and the other labelled Reason (R). Select the correct
answer to these question from the codes (i), (i), (iii) and (iv) as given
below :

Assertion (A) : Conductivity of an electrolyte decreases with decrease in concentration.

Reason (R) : Number of ions per unit volume increases on dilution.

Option 1:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Option 2:
Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is incorrect statement.

Option 4:
Assertion (A) is incorrect, but Reason (R) is correct statement.

Correct Answer:
Assertion (A) is correct, but Reason (R) is incorrect statement.

Solution:
Assertion (A) is correct, but Reason (R) is incorrect statement.

Q. two statements are given in the following question one labelled Assertion (A) and the other
80 labelled Reason (R). Select the correct
answer to these question from the codes (i), (ii), (iii) and (iv) as given below :

Assertion (A) : The (' — () — [ bond angle in alcohols is slightly less than the tetrahedral
angle.

Reason (R) : This is due to the repulsive interaction between the two lone electron pairs on
oxygen.

Option 1:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Option 2:

Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).
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Option 3:
Assertion (A) is correct, but Reason (R) is incorrect statement.

Option 4:
Assertion (A) is incorrect, but Reason (R) is correct statement.

Correct Answer:
Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

Solution:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Q. two statements are given in the following question one labelled Assertion (A) and the other
i labelled Reason (R). Select the correct
answer to these question from the codes (i), (ii), (iii) and (iv) as given below :

Assertion (A) :[Pr[m;_}z(?,[z]z_complex is less stable than [Pt(NH3)4 CI2]2+
[PH(N Hy)4,Cly]*" complex.

Reason (R): [Pr[._n_”}gmz]z—complex shows chelate effect.

Option 1:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Option 2:
Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is incorrect statement.

Option 4:
Assertion (A) is incorrect, but Reason (R) is correct statement.

Correct Answer:
Assertion (A) is incorrect, but Reason (R) is correct statement.

Solution:
Assertion (A) is incorrect, but Reason (R) is correct statement.
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Q. two statements are given in the following question one labelled Assertion (A) and the other
80 labelled Reason (R). Select the correct
answer to these question from the codes (i), (ii), (iii) and (iv) as given below :

Assertion (A) : Osmotic pressure is a colligative property.

Reason (R) : Osmotic pressure is directly proportional to molarity.

Option 1:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Option 2:
Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is incorrect statement.

Option 4:
Assertion (A) is incorrect, but Reason (R) is correct statement.

Correct Answer:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Solution:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Q. two statements are given in the following question one labelled Assertion (A) and the other
80 labelled Reason (R). Select the correct

answer to these question from the codes (i), (ii), (iii) and (iv) as given below :

Assertion (A) : Reactivity of ketones is more than aldehydes.

Reason (R) : The carbonyl carbon of ketones is less electrophilic as compared to aldehydes.
Option 1:

Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Option 2:

Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).
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Option 3:
Assertion (A) is correct, but Reason (R) is incorrect statement.

Option 4:
Assertion (A) is incorrect, but Reason (R) is correct statement.

Correct Answer:
Assertion (A) is incorrect, but Reason (R) is correct statement.

Solution:
Assertion (A) is incorrect, but Reason (R) is correct statement.

Q. In the given reaction
807
A+3B—2C.

the rate of formation of ('is 2.5 w 10 4mol 71 s L
Calculate the

(i) rate of reaction, and

(i) rate of disappearance of j.

Solution:

—A[A]/At = —1/3A[B]/At = 1/2A]C] /At
(i) Rate =

=1/2A[C] /At

=2.4x10%/2=1.25x10-4 mol I'" s

(ii) rate of disappearance of , = —A[B]|/At=3x1.25x10%=3.75x 10%mol I'' s~

80 Write the role of the following :
(i) NaAl F in the extraction of Aluminium
(i) C'C) in the refining of \i
Solution:

i) Na Al F; Acts as solvent and lowers the melting point of the mixture

i) C'() forms a volatile compound Ni(CO)4, which decomposes at higher temperature to give pure Nickel.
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Q. Write the chemical equations involved in the leaching of bauxite ore to prepare pure
80 alumina.
Solution:

Chemical equations involved in the leaching of bauxite ore to prepare pure alumina are as follows-
Al;03 + 2 NaOH + 3H,0 — 2 Na [AI(OH)4]
2Na [Al(OH)4] + CO2 — Al,O3 xH>0 + 2 NaHCO3

Al,03 xH20 2, Al,03 + xH,0

‘831-0 Write two differences between physisorption and chemisorption.

Solution:
Physisorption

1. Arises due to vanderwaal interaction

2. Itis not specific in nature
Chemisorption.

1. Occure due to chemical bond formation

2. Highly specific in nature

8Q’i1 Define the following terms with a suitable example of each :

(i) Associated colloids

(ii) O/W emulsion

Solution:

i) Associated colloids are substances which at low concentration behave as normal strong electrolytes,
but at higher concentration exhibit colloidal behavior due to the formation of aggregates. Example:
Micelles

i) O/W emulsion refers to oil is dispersed phase and water is dispersion medium. Example : Milk
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Q. (@) Write the IUPAC name and hybridisation of the complex [C(;Fﬁ]a_.

81
(Given : Atomic number of (s = 27)

(b) What type of isomerism is shown by the complex [Cn[fs”]gf*fg]z_ ?

Name the structure of an isomer of this complex which is optically active.

Solution: .
a) IUPAC name and hybridisation of the complex [C‘mﬂ;]&_ is

Hexafluoridocobaltate(lll) and sp3d?

b) Geometrical isomerism is shown by the complex [C(:[fsnjzf*.?z]z_ and cis isomer is optically active

Q. Give reasons :
81
(i) Shaving soaps contain glycerol.

(ii) Antacids should not be used for longer time.

Solution:
(i) Shaving soaps contain glycerol to prevent rapid drying.

(ii) Antacids should not be used for longer time because antacids will make the stomach alkaline and
trigger the production of more acid.

Q. Define the following terms :
814

(i) Oligosaccharides

(ii) Invert sugar

Solution:

i) Carbohydrates that yield two to ten monosaccharides units on hydrolysis are known
as Oligosaccharides
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ii) Hydrolysis of sucrose brings about a change in the sign of rotation, from dextro (+) to laevo (-) and the

product is named as invert sugar.

(821-5 Write the products of the following reaction :

6 XeFy +12 Hy,O —

Is this reaction a disproportionation reaction ? Give reasons in support of your answer.

Solution:
6XeF4 + 12 H,O — 4Xe + 2XeO3 + 24HF + 30,

Yes, this reaction is a disproportionation reaction because Xe** changes to Xe (0) and Xe (+6) means Xe

gets oxidized as well as reduced in the same reaction.

81-6 Calculate the maximum work and [og I, for the given reaction at 208 [ :
Ni (s) +2 Ag™(ag) = Ni** (ag) + 2A4qg (s)
Given:
E.::-.'.'—’-f,"'.‘l.'.' =—-025V, Eji_tﬁf.r‘.n_y = +0.80 V
1 F = 96500 C' mol™!
Solution:
Given:
.:3-.'.'-’+,."'.‘l.'.' =—0.25V, Eji_:ﬁ;",-l_q = +0.80 V

1 F = 96500 C' mol™?

Ni (s) +2 AgT(ag) = Ni** {ag) + 24q (s)
AG® = -nFE° (¢ = -2 x 96500 x {0.80- (-0.25)} = -202650 J/ mol
Maximum work = 202650 J/ mol

E°cell = (0.059/2) log K«

logKe=2 x 1.15 <+ 0.0591 = 35.6
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Q. Afirst order reaction is 40 “/, complete in 80 minutes. Calculate the value of rate constant

81 (k). In what time will the reaction be 90 */,, completed ?

[Given:log 2 = 0.3010, log 3 = 0.4771, log 4 = 0.6021, log 5 = 0.6771,
log 6 = 0.7782,

Solution:
Given:log 2 = 0.3010, log 3 = 0.4771, log 4 = 0.6021, log 5 = 0.6771.log 6 = 0.TT82,

k = 2.303/t log [Alo/[A] = 2.303/80 log 100/60 = 2.303/80 (1-0.7782)
= 0.0064 min’
t = 2.303/k log [A]o/[A] = 2.303/0.0064 log 100/10

=360 min

81 Write the names and structures of the monomers in the following polymers :
(i) Buna-5
(ii) Nylon-6,6

(iii) Bakelite

Solution:
(i) Buna-5

Styrene= CgHs—CH=CH and

Butadiene= CH,=CH-CH=CH>

(i) Nylon-6,6

adipic acid = HOOC-(CH3)4—COOH and hexamethylene diamine = HoN-(CH32)e—NH>
(iii) Bakelite

Bakelite is a condensation polymer of phenol = CeHs—OH and

formaldehyde = HCHO
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(82{9 Write the major product(s) of the following reactions :
Cl
Cone. H,SO
@ @ R’ s
A
CH,— OH
.. HC1
(11) T’
OH

(i) (CHz)sC — OH ——
ard W

Solution:
Cl
Cl SN
) Cone. Hy;SO,
(i) — -
A
H,C—Cl
CH,— OH
T
(ii) @ Hfl ©
-
OH
OH
(iiiy (C'Hz)3C' — OH ——
ard KW
CH4
‘8'\)2 (a) Write the mechanism of the following reaction :
Ht
2 CHyCHOH m CHyC' HoOCH2C' Hy + H20
(b) Write the preparation of phenol from cumene.
Solution:
(a)

2 CH3;CH:OH %:{;- CH3C H:OCH2CHy + HoO
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(\H* Ha (e

Hsz
L HaC C 0] H
HaC C—OH 3 —_—c cHa

Ethanol H
Haz
HO—— C——CHy

Ha Ha (-E) Hz fas} Hz
Hylt — C—0——C——CH3 HiaC—— C——0——C——CHj

Ethoxy-ethane

H

(b) Preparation of phenol from cumene

Wb —8—H

H
|
C—CH; HC

N C
I 1 o
™

CH;

o — o —
0, ' HO'" [/ V], e -~
( )} 100-130° | \_ jj N _,x'] Sl
__.- M\"""«-\.\_\v_‘,‘--" "H-\Hw__.-""
Q. How can you convert the following :
821
(i) Sodium phenoxide to o-hydroxybenzoic acid
(ii) Acetone to propene
(iii) Phenol to chlorobenzene
Solution:

(i) Sodium phenoxide to o-hydroxybenzoic acid

OH

COOH
NaOH 1)CO,
_—
NH
phenl sodium phenolate 2-hydroxybenzoic acid
or
Salicylic acid
(ii) Acetone to propene
CHax CHs\ lc. KOH
JC=0 + H, —teRt, cron 2K o Ch=cH,
CHs” CHy”
Acetone 2-Propanol Propene

(iii) Phenol to chlorobenzene
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OH Cl
—_— o
Zn dust Cly, FeCly

22 Write the products formed when (' H ) 3C" — €' H O reacts with the following reagents :
(i) CHyC'OC Hy in the presence of dilute Na(H
(i) HON
(i) Cone. NaOH
Solution:

(i) CH3C'OC Hy in the presence of dilute Na() H forms (CH3)3CCH(OH)CH,COCH5
(i) He'N forms (CH3)3CCH(OH)CN

(i) C'onec. NaOH forms (CH3)3CCOONa + (CH3)3CCH,0H

Q. Define Lyophobic and Lyophilic sol with a suitable example of each. Why is coagulation of
82 Lyophilic sol difficult as compared to Lyophobic sol ?

Solution:
Lyophobic sol is liquid or water repelling sol . Example: Fe(OH)3 sol

Lyophilic sol is liquid or water attracting. Example: starch sol

Coagulation of Lyophilic sol difficult as compared to Lyophobic sol because of the charge and solvation of
the colloidal particles.

Q. Define the following terms :
82
(i) Shape-selective catalysis
(ii) Kraft temperature
(iii) Peptization
Solution:

i) Shape-selective catalysis are the catalytic reaction that depends upon the pore structure of the catalyst
and the size of the reactant and product molecules.
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i) The formation of micelles takes place only above a particular temperature is called Kraft temperature
(Tk)

iii) Process of converting a precipitate into colloidal sol by shaking it with dispersion medium in the
presence of a small amount of electrolyte is known as Peptization.

Q. (a) Give reasons :
82
(i) Helium does not form compounds like Xenon.
(i) HC'1 O, is a stronger acid than HO('|.
(iii) Sulphur is a polyatomic solid whereas Oxygen is a diatomic gas.
(b) Write one reaction as an example of each, to show that conc. H2.5() acts as

(i) an oxidising agent, and

(ii) a dehydrating agent.

Solution:
a) i) Helium does not form compounds like Xenon due to high ionization enthalpy

iy HC'1O, is a stronger acid than [T ()] because of higher oxidation state of Cl in HCIO,4 than in HOCI

iii) Sulphur is a polyatomic solid whereas Oxygen is a diatomic gas because oxygen can form prtt- ptt
multiple bond effectively but sulphur can not.

b)
i)
Cu +2H:504 — C'uS04 + 504 + 2H,0
ii)

HESU|

C1oHpO = 120+ 11H50
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(822 (@) Account for the following :
(i) Hydration enthalpy of "~ ion is more than ¢/~ ion.
(i) SOy is a reducing agent, whereas T'=(J5 is an oxidising agent in group— 1 oxides.

(b) Write the reaction of Iy with water. Why does [ not react with water ?

(c) Draw the structure of X e[,

Solution:
a)

i) Hydration enthalpy of F"~ion is more than ¢/~ ion because of smaller size of F - ion than Cl- ion

ii) S()q is a reducing agent, whereas T'e(Jq is an oxidising agent in group— 15 oxides because sulphur is
more stable in +6 state and Tellurium is more stable in +4 state

b) 2F, + 2H,0 ------- > 4HF + O,
I, doesnot react with water because |, is a weak oxidizing agent.

structure of X e F5.

F

>
@(
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Q. (a) Give reasons :
82

(i) Although — N H+> group is o/p directing in electrophilic substitution reactions, yet aniline,
on nitration gives good yield of si-nitroaniline.

(ii) (C"Hy)a N H is more basic than (" H3)3 /N in an aqueous solution.

(iii) Ammonolysis of alkyl halides is not a good method to prepare pure primary amines.
(b) Distinguish between the following :

() CH3C'HyN Hyand(C'HyC'Ho )o N H

(i) Aniline andC" Hy N H»

Solution:
a) i) Because aniline gets protonated to give anilinium ion which is deactivating in nature and is meta
directing.

ii) Because of combined factors of solvation and inductive effects.
iii) Because it gives a mixture of amines which is difficult to separate.

b) i) On heating with CHCl3 and KOH (alcoholic) CH3CH3NH, gives a foul smelling isocyanide while
(CH3CH5),NH doesn't.

i) On adding benzenediazonium chloride, aniline gives a yellow coloured dye while CH3NH, doesn't.

(822 (a) Write the structures of A and B in the following reactions :
; b e — Ol W HzQ/HT
0 CoHsNy 1~ “SY A ™57 B
NH: NaBr

iy CH;COOH T;} A"S" B
(b) Write the chemical reaction of methyl amine with benzoyl chloride and write the IUPAC
name of the product obtained.
(c) Arrange the following in the increasing order of their p/{'h values :
CsHsNHy, NHy, C5HsNHo, (CoHs)oNH

Solution:

(a)

HaOfHT
_}

0 CyHs Ny 1~ TSN 4 B

https://learn2.entrance360.com/testprep/answer-key/?user_test_id=664561 394/473



1/19/2021 Analysis of Your Test

LN COOH
Flb“\' [,,4%
[ -

(i) CH,COOH %} AN B

A=CH,CONH, B=CH,NH,

coc CONHCH 4

.
= - T

J + CH,NH, — “\/J
o -'"-J
e

N-Methylbenzamide

(b) [|

(c) (CoHs5),NH < CoHsNH, < NH3 < CgHsNH,

Qz- (a) A solution contains 5.85 g NaC'l (Molar mass 5.5 q maol~1) per litre of solution. It has
8 an osmotic pressure of 4.75 atm at 27° (. Calculate the degree of dissociation of Na( '] in
this solution.
(Given: R — (.082 L atm K~ mol™)
(b) State Henry's law. Why is air diluted with helium in the tanks used by scuba divers ?
Solution:
a)Tt=iCRT

4.75 =ix5.85/58.5 x 0.082 x 300

i=1.93

b) Partial pressure of gas in liquid is directly proportional to its solubility or mole fraction. Air is diluted

with helium in the tanks used by scuba divers to prevent bends
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Q. (a) When 19.5 g of F — C'Hy — COOH (Molar mass = 78 g mol 1) is dissolved in 500 g
83 of water, the depression in
freezing point is observed to be 19(". Calculate the degree of dissociation of
F—-CHy— COOH.
[Given : Kf for water = 1.86 K kg mol ']
(b) Give reasons :
(0.1 M K1 has higher boiling point than (3,1 Af Glucose.
(ii) Meat is preserved for a longer time by salting.
Solution:
a) ATf =j Kf m

1=ix1.86x19.5/78 x 1000/500

i=1.075

i—1 L0751
CTLn-1T 21 T
b)

i) Due to dissociation of KCl / number of particles in 0.1 M KCl is more

i) Due to osmosis bacteria loses its water and dies which causes preservation.

33;1 Out of o — dichlorobenzene and p — dichlorobenzene, which has higher melting point ?

Solution:
p — dichlorobenzene has higher melting point

‘823 Write the product when benzene diazonium chloride reacts with ethanol.

Solution:
Benzene is formed

(823 Write the product obtained at cathode on electrolysis of aqueous solution of Nai'].

Solution:
Hydrogen gas
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(823 Name the disaccharide which on hydrolysis gives glucose and galactose.

Solution:
Lactose

23 What type of chemical substances are used in sleeping pills ?

Solution:
Tranquilizers

83 Which of the following solutions of i ('] will have the highest value of specific conductance
?

Option 1:
0.5 m

Option 2:
0.01 M

Option 3:
0.1 M

Option 4:
1.0M

Correct Answer:

1L.0M

Solution:

L.oM

23;7 The unit of the rate of reaction is the same as that of the rate constant for 4 :

Option 1:
first order reaction

Option 2:
zero order reaction

Option 3:
second order reaction
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Option 4:
half-order reaction

Correct Answer:
zero order reaction

Solution:
The unit of the rate of reaction is the same as that of the rate constant for .4 in Zero order reaction

(823 By which of the following reactions is blister copper obtained ?

Option 1:
Cul* + Zn — Zn*t + Cu

Option 2:
C'us S + FeS — 2 Cu+ FeSy

Option 3:
C'ug S + 2 ClusD — 6 C'u+ S0-

Option 4:
CugOD +C = 2Cu+Co

Correct Answer:

Cus S + 2 CusO — 6 C'u + 504

Solution:

Chus S + 2 Cus O — 6 Cu + S04

Q. EDTAis a
839

Option 1:
monodentate ligand

Option 2:
bidentate ligand

Option 3:
ambidentate ligand

Option 4:
hexadentate ligand
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Correct Answer:
hexadentate ligand

Solution:
EDTA is a hexadentate ligand

Q. Which parts of amino acids molecules are linked through hydrogen bonds in the secondary
84 structure of proteins ?
Option 1:

NHy group

Option 2:
COOH group

Option 3:

g
|| and—NH — group
O

Option 4:
None of the above

Correct Answer:
o '
|| and—NH — group
O
Solution:
—C -
|| and—NH — group of amino acids molecules are linked through hydrogen bonds in the
O

secondary structure of proteins

Q. Two statements are given one labelled Assertion (A) and the other labelled Reason (R).
84 Select the correct answer to these question from the codes (i), (ii), (iii) and (iv) as given below

Assertion (A) : Acetic acid is stronger than formic acid.

Reason (R) : In acetic acid, the electron releasing methyl group makes it difficult to break the

) — H bond.
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Option 1:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Option 2:
Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is incorrect statement.

Option 4:
Assertion (A) is incorrect, but Reason (R) is correct statement.

Correct Answer:
Assertion (A) is incorrect, but Reason (R) is correct statement.

Solution:
Assertion (A) is incorrect, but Reason (R) is correct statement.

Q. Two statements are given one labelled Assertion (A) and the other labelled Reason (R).
Select the correct answer to these question from the codes (i), (ii), (iii) and (iv) as given below

84

Assertion (A) : Phenol is more acidic than [P-methylphenol.

Reason (R) : The presence of an electron releasing group in P-methylphenol makes it less

acidic.

Option 1:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Option 2:
Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is incorrect statement.

Option 4:
Assertion (A) is incorrect, but Reason (R) is correct statement.

Correct Answer:
Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

Solution:
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Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

34 Write the products of the following reaction :
JYE‘FH + 2 Hg(_} —
Is this reaction a redox reaction ? Draw the structure of X & F;.
Solution:

XeFg + 2H,0 — XeO,F, + 4HF
No, this is not a reaction a redox reaction

Structure of X eFj

L o F
3 ; 3
Xe
F
F
F
Q. Define the following terms :
84
(i) Glycosidic linkage
(ii) Native protein
Solution:

i) Glycosidic linkage is a linkage between two monosaccharide units through oxygen atom.

if) Native protein is the protein having a unique three-dimensional structure and biological activity.
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Q. Give reasons :
84

(i) Unbranched chain detergents are preferred over branched chain detergents.

(ii) Aspartame is not used in cooking hot dishes.

Solution:
(i) Unbranched chain detergents are preferred over branched chain detergents because these are
biodegradable

(ii)) Aspartame is not used in cooking hot dishes because it is unstable at cooking temperature

24 Write the names and structures of the monomers in the following polymers :

(i) Buna-N
(ii) Natural rubber

(iii) Nylon-6

Solution:
Write the names and structures of the monomers in the following polymers :

(i) Buna-N
a) CHz—=CH—C=CHz2

b) CH=CH2z

CH
1,3-butadiene & acrylonitrile
(ii) Natural rubber

CH,

|
' CH,~C—CH -CH,’

isoprene

(iii) Nylon-6
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)
ﬁL JH
N
b _)

g-caprolactam

24 Write the name of the product when benzene diazonium chloride is treated with K.

Solution:
lodobenzene is formed

Q.
84 Write the IUPAC name of ¢_)—NH - IIE; — CHj.
O

Solution:
N-Phenylethanamide

(824 Name the reducing agent used to obtain Ag from [Ag(C'N )]~ complex.

Solution:
Zinc is the reducing agent used to obtain Ag from [Ag(C' N ]3|~ complex.

35 Name the vitamin whose deficiency causes convulsions.

Solution:
Pyridoxine vitamin deficiency causes convulsions.

Q. Pick out the odd one from among the following compounds on the basis of their medicinal
851 properties :
Equanil, Luminal, Bithional, Seconal
Solution:
Bithional
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Q. In fuel cell
852

Option 1:
chemical energy is converted to electrical energy.

Option 2:
energy of combustion of fuel is converted to chemical energy.

Option 3:
energy of combustion of fuel is converted to electrical energy.

Option 4:
electrical energy is converted to chemical energy.

Correct Answer:
energy of combustion of fuel is converted to electrical energy.

Solution:
In fuel cell energy of combustion of fuel is converted to electrical energy.

25 In a Leclanche dry cell, the cathode is

Option 1:
211 container

Option 2:
MnOsy

Option 3:
Graphite rod

Option 4:
NH,Cl

Correct Answer:
Graphite rod

Solution:
In a Leclanche dry cell, the cathode is Graphite rod

Q. The rate constant for a first order reaction is equal to the initial rate of reaction when the
85 initial concentration of the reactant is
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Option 1:
1 x 107200

Option 2:
1M

Option 3:
10 M

Option 4:
0.1 M

Correct Answer:

1M

Solution:
The rate constant for a first order reaction is equal to the initial rate of reaction when the initial
concentration of the reactantis1 Af

Hence option B is correct

(815;5 On the basis of crystal field theory, electronic configuration of ;4 complex when Ay = F'is

Option 1:
tag3 €41

Option 2:
tag2 €42

Option 3:
tagl €43

Option 4:
tag 1 €q 0

Correct Answer:
f.g” 4 €q 0

Solution:
On the basis of crystal field theory, electronic configuration of ;44 complex when Ay = Pistag4 €40

8!';6 Which of the following is a non-reducing sugar ?

Option 1:
Sucrose
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Option 2:
Maltose

Option 3:
Glucose

Option 4:
Lactose

Correct Answer:
Sucrose

Solution:
Sucrose is a non-reducing sugar

Q. In the following question : two statements are given one labelled Assertion (A) and the other
85 labelled Reason (R). Select the correct answer to these question from the codes (i), (ii), (iii)
and (iv) as given below :

Assertion (A) : Non-ideal solutions form azeotropic mixture.

Reason (R) : Maximum boiling azeotropes are formed by a solution showing negative
deviation.

Option 1:
Both Assertion (A) and Reason (R) are correct statements, and Reason (R) is the correct explanation of
the Assertion (A).

Option 2:
Both Assertion (A) and Reason (R) are correct statements, but Reason (R) is not the correct
explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is incorrect statement.

Option 4:
Assertion (A) is incorrect, but Reason (R) is correct statement.

Correct Answer:
Both Assertion (A) and Reason (R) are correct statements, but Reason (R) is not the correct

explanation of the Assertion (A).

Solution:
Both Assertion (A) and Reason (R) are correct statements, but Reason (R) is not the correct explanation of

the Assertion (A).
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Q. In the following question : two statements are given one labelled Assertion (A) and the other
85 labelled Reason (R). Select the correct answer to these question from the codes (i), (ii), (iii)
and (iv) as given below :

Assertion (A) : The complex |[C'r( H5())3 C'l3| does not give precipitate with Ag N oz
solution.

Reason (R) : The complex [C'r( H30)3 C'l3]is non-ionizable.

Option 1:
Both Assertion (A) and Reason (R) are correct statements, and Reason (R) is the correct explanation of
the Assertion (A).

Option 2:
Both Assertion (A) and Reason (R) are correct statements, but Reason (R) is not the correct
explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is incorrect statement.

Option 4:
Assertion (A) is incorrect, but Reason (R) is correct statement.

Correct Answer:
Both Assertion (A) and Reason (R) are correct statements, and Reason (R) is the correct explanation of

the Assertion (A).

Solution:
Both Assertion (A) and Reason (R) are correct statements, and Reason (R) is the correct explanation of the

Assertion (A).

‘825 Define the following terms with a suitable example of each :
(i) Analgesics
(ii) Cationic detergent
Solution:

i) Analgesics are the chemical compounds which reduce pain
Example: aspirin
ii) Cationic detergents are quaternary ammonium salts with acetate

Example: cetyltrimethylammonium bromide.
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Q. (a) How can you show that complexes [C'o( N H3)s C'l] SOy and[C'o( N Hy)550,] Cl are
86 ionization isomers ?

(b) Write the formula of the following complex using IUPAC norms :

Potassium trioxalatochromate (i1 )

Solution:
(a) On adding AgNO3, [C'o( N Hy)550,] C'1 will give white ppt of AgCl but[C'o{ N H3)5 C'1] SO,
doesn't

(b) K3[Cr(C204)3]

26 (@) How can you explain the absence of an aldehyde group in the pentaacetate of D-glucose
?
(b) Name the bases present in RNA. Which one of these is not present in DNA ?
Solution:

a) The pentaacetate of glucose does not react with HCN or Schiff's reagent indicating the absence of an
aldehyde group .

b) Bases present in RNA are Adenine, Guanine, Uracil and Cytosine

Uracil is not present in DNA.

26 Write the names and structures of the monomers in the following polymers :
(i) Neoprene

(ii) Melamine-formaldehyde polymer

(iii) Teflon

Solution:
(i) Neoprene
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2-chiorobuta-1, 3-diene

(i) Melamine-formaldehyde polymer

/T‘:':

H
e
HaN” “NT NH. H

Melamine and formaldehyde are monomers

(iii) Teflon
F F
\ /
C=¢C
4 ™,
F F
tetrafluoroethylene
(826 Read the given passage and answer the question :

Colloidal particles always carry an electric charge which may be either positive or negative.
For example, when Ag/N Oy solution is added to J{ [ solution, a negatively charged colloidal
sol is obtained. The presence of equal and similar charges on colloidal particles provide
stability to the colloidal sol and if, somehow, charge is removed, coagulation of sol occurs.
Lyophobic sols are readily coagulated as compare to lyophilic sols.

What is the reason for the charge on sol particles ?

Solution:
Reason for the charge on sol particles is due to formulation of electrical double layer

26 Read the given passage and answer the question :

Colloidal particles always carry an electric charge which may be either positive or negative.
For example, when Ag}‘n."(ﬁi;;solution is added to J{[ solution, a negatively charged colloidal
sol is obtained. The presence of equal and similar charges on colloidal particles provide
stability to the colloidal sol and if, somehow, charge is removed, coagulation of sol occurs.
Lyophobic sols are readily coagulated as compare to lyophilic sols.

Why the presence of equal and similar charges on colloidal particles provide stability ?
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Solution:
The presence of equal and similar charges on colloidal particles is responsible in providing stability to
the colloidal solution, because the repulsive forces between charged particles having same
charge prevent them from coalescing or aggregating when they come closer to one another

26 Read the given passage and answer the question :

Colloidal particles always carry an electric charge which may be either positive or negative.
For example, when A g/N ()4 solution is added to J{'J solution, a negatively charged colloidal
sol is obtained. The presence of equal and similar charges on colloidal particles provide
stability to the colloidal sol and if, somehow, charge is removed, coagulation of sol occurs.
Lyophobic sols are readily coagulated as compare to lyophilic sols.

Why a negatively charged sol is obtained on adding Ag/\' (3 solution to '] solution ?

Solution:
A negatively charged sol is obtained on adding Ag/N'(J3 solution to f [ solution due to preferential

adsorption of I~ from dispersion medium.

(826 Read the given passage and answer the question :

Colloidal particles always carry an electric charge which may be either positive or negative.
For example, whenA gV ()5 solution is added to T solution, a negatively charged colloidal
sol is obtained. The presence of equal and similar charges on colloidal particles provide
stability to the colloidal sol and if, somehow, charge is removed, coagulation of sol occurs.
Lyophobic sols are readily coagulated as compare to lyophilic sols.

Name one method by which coagulation of lyophobic sol can be carried out.

Solution:
Coagulation of lyophobic sol can be carried out by electrophoresis.

26 Read the given passage and answer the question :

Colloidal particles always carry an electric charge which may be either positive or negative.
For example, when A g/ (4 solution is added to [T solution, a negatively charged colloidal
sol is obtained. The presence of equal and similar charges on colloidal particles provide
stability to the colloidal sol and if, somehow, charge is removed, coagulation of sol occurs.
Lyophobic sols are readily coagulated as compare to lyophilic sols.

Out of K] or K250, which electrolyte is better in the coagulation of positive sol ?

Solution:
K250, is better in the coagulation of positive sol
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Q. Name the method applied for the concentration of Bauxite ore in the extraction of
86 Aluminium.
Solution:

Baeyer’s process is applied for the concentration of Bauxite ore in the extraction of Aluminium.

Q.
869 Out of D_CI and <:>—CH2—CI, which one is more reactive towards Sy 1 reaction ?

Solution:

O_Cg is more reactive towards S 1 reaction

Q. Write an isomer of ('y Hyg N which gives foul smell of isocyanide when treated with
87 chloroform and ethanolic Na(J H.

Solution:
CH3-CH,-CH,-NH,

Q. Which one of the following is an antidepressant drug ?
871 Chloramphenicol, Luminal, Bithional

Solution:
Luminal is an antidepressant drug

37-2 Write the name of component of starch which is water soluble.

Solution:
Amylose is water soluble.

27 How many ions are produced from the complex [("O( N H3)5C'l] ('l3in solution ?

Option 1:
1

Option 2:
2

i
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Option 3:
3

Option 4:
)

Correct Answer:
3

Solution:
[CO(N H3)5C1| (Clyforms 3ions

Q. In a lead storage battery
874

Option 1:
Pb0yis reduced to PhS0), at the cathode.

Option 2:

Phis oxidised to PhS(J 4 at the anode.

Option 3:

Both electrodes are immersed in the same aqueous solution of H,50),.
Option 4:

All the above are true.

Correct Answer:
All the above are true.

Solution:
All the above are true for a lead storage battery.

Hence option D is correct
Q. The slope in the plot of in [R]Vs. time gives

875

(where [R] is the final concentration of reactant.)

Option 1:
+k
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Option 2:

2.303

Option 3:
—F

Option 4:

2.303

Correct Answer:

—J

Solution:
—J:is the slope

Hence option Cis correct

87'6 The pair [C'o(N H3)4Cly| Bry and [Co(N Hy)yBrg] Cly will show

Option 1:
Linkage isomerism

Option 2:
Hydrate isomerism

Option 3:
lonization isomerism

Option 4:
Coordinate isomerism

Correct Answer:
lonization isomerism

Solution:
The pair [Co(N Hy)4Cls| Bry and [Co(N Hy)yBrs| Cly will show ionisation isomerism

Hence option Cis correct

Q. An ri-helix is a structural feature of
877

Option 1:
Sucrose
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Option 2:
Polypeptides

Option 3:
Nucleotides

Option 4:
Starch

Correct Answer:
Polypeptides

Solution:
An c-helix is a structural feature of Polypeptides

87'8 Assertion (A) : f» is a strong oxidising agent.
Reason (R) : Electron gain enthalpy of fluorine is less negative
Option 1:

Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Option 2:
Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is wrong statement.

Option 4:
Assertion (A) is wrong, but Reason (R) is correct statement.

Correct Answer:
Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

Solution:
Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).

Q. Assertion (A): (C'Hy)y ' — O — ("Hygives((C'Hy)y ' — I and C'HyO H on treatment
879 with H1. “ ?

Reason (R) : The reaction occurs by S 1 mechanism.
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Option 1:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Option 2:
Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is wrong statement.

Option 4:
Assertion (A) is wrong, but Reason (R) is correct statement.

Correct Answer:
Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

Solution:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Q. Assertion (A) : Transition metals have low melting points.

880

Reason (R) : The involvement of greater number of [}r - 1}{! and 115 electrons in the

interatomic metallic bonding.

Option 1:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Option 2:
Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is wrong statement.

Option 4:
Assertion (A) is wrong, but Reason (R) is correct statement.

Correct Answer:
Assertion (A) is wrong, but Reason (R) is correct statement.

Solution:
Assertion (A) is wrong, but Reason (R) is correct statement.
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28 Assertion (A) : Hydrolysis of an ester follows first order kinetics.
Reason (R) : Concentration of water remains nearly constant during the course of the
reaction.

Option 1:

Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Option 2:
Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is wrong statement.

Option 4:
Assertion (A) is wrong, but Reason (R) is correct statement.

Correct Answer:
Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

Solution:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

(828 Assertion (A) : Benzoic acid does not undergo Friedal-Crafts reaction.
Reason (R) : The carboxyl group is activating and undergo electrophilic substitution
reaction.

Option 1:

Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Option 2:
Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is wrong statement.

Option 4:
Assertion (A) is wrong, but Reason (R) is correct statement.
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Correct Answer:
Assertion (A) is correct, but Reason (R) is wrong statement.

Solution:
Assertion (A) is correct, but Reason (R) is wrong statement.

Q. What happens when
88

(i) a pressure greater than osmotic pressure is applied on the solution side separated from
solvent by a semipermeable membrane ?
(i) acetone is added to pure ethanol ?

Solution:
(i) When a pressure greater than osmotic pressure is applied on the solution side separated from solvent

by a semipermeable membrane Reverse osmosis occurs
(i) When acetone is added to pure ethanol Solution shows positive deviation from Raoult's Law

(828 Write the principle of the following refining methods :
(a) vapour phase refining

(b) chromatography

Solution:
(a) In vapour phase refining metal is converted into its volatile compound which is collected and

decomposed to give pure metal.

(b) In chromatography different components of a mixture are adsorbed to different extent on an
adsorbent.

28 Write chemical equations involved to obtain :
(i) C'u from Cug S

(i) Ag from [Ag(C'N )|~ complex

Solution:
(i) 2Cu,S + 30, —+ 2Cu,0 + 2S0,

2Cuy0 + CuyS — 6Cu + SO, — 2Cu + CO

(ii) 2[AB(CN)] (aq) + ZNs) =+ 2Ag(s)* [ZN(CNJAT (o)
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Q.

Write the balanced chemical equations involved in the preparation of K A{n(, from
88 pyrolusite ore (M n()q).

Solution:
2MnOy + 4AKOH + Oy — 2Ko MnOy + 2Hy0
3MnO;? +4H* — 2MnO7? + MnOy + 2Hy0

5 electrolysis

MnO7? "B Aoy + e

Q. Write the balanced ionic equations showing the oxidising action of acidified dichromate
88 (C'rg ()?‘] solution with (i) Iron (I1) lon and (ii) tin (1) ion.
Solution:

CryOz% + 16Fe™ + 14HT — 207 1 6Fe™ + THy0

Cry0-% +3Sn™? + 14HT = 207" £ 3Sn™ 4+ TH,0

28 Write the IUPAC names and hybridisation of the following complexes :
M[Ni(CN)4 > (i) [Fe(Hy0)5)*"
(Given : Atomic number Ni = 28, Fe = 26)
Solution:

(i) Tetracyanidonickelate(ll); dsp?

(ii) Hexaaquairon(ll); sp3d

88 Define the following terms with a suitable example in each :
(i) Antibiotics (ii) Antiseptics
Solution:

(i) Antibiotics are chemical substance which in low concentrations inhibits the growth or destroys
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microorganisms. eg: Pencillin

(i) Antiseptics are the chemical substances applied to the living tissues which prevent the growth or kill
the microorganisms. eg: Dettol

(829 Write the reactions showing the presence of following in the open structure of glucose :

(i) a carbonyl group

(ii) Straight chain with six carbon atoms

Solution:
(i) A carbonyl group

CHO COOH

| |
((|3H—OH )y o2l ((|3HOH)4
CH,— OH CH20H

( Glueonic acid )
This indicates that the carbonyl group is present as an aldehyde group.
(ii) Straight chain with six carbon atoms

Glucose reacts with HI to form n - hexane indicating that the six carbons are linked in straight chain

CHO
I
(CHOH ), # CHy— CHz— CHz— CHa—CHs— CI'§
| n - haxane
CH20H
Q. State Henry's law. Calculate the solubility of (”(J in water at 298 [ under 760 mm Hg.
891 (K gy for C'Oqin water at 208 K is1.25 x 106 mm Hg)
Solution:

Henry's law states that the partial pressure of the gas in vapour phase (p) is directly proportional to the
mole fraction of gas(x) in the solution.

pP= KH.X
x=p/Ky
x=760/1.25x10°

= 6.08 % 107
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Q. The freezing point of a solution containing o of benzoic acid (A = 122 g mol J‘j indo g

832 of benzene is depressed by 2,14 [". What is the percentage association of benzoic acid if it
forms a dimer in solution ?

(K f for benzene = 1.9 K kg mol~!)

Solution:
_"J} = J:_:ri__ir}}L
2904 =1 x 49 x5 x 1[](][];’122 w30

1 =0.512

n=fﬁ—lf——l
n

= 0.976

= 97.6percent

253 The rate constant for the first order decomposition of N»(J5 is given by the following
equation :

P - 1ald —1% (—25000K T
ko= (2.5 % 10M 51 )(~25000K)/T

Calculate F' for this reaction and rate constant if its half-life period be 300 minutes

Solution:
= [cr 5w 101 s 1) e —25000K )/T

—E,/RT = —25000K/T
E, ;ﬁ — 25000K E, = 25000 x R = 207850.J/mol
M = 0.693/k
=0 693 /300min
0.00231min !

39-4 Write the name and structures of monomer(s) in the following polymers :
(i) Nylon-6
(i) PVC

(iii) Neoprene

Solution:
(i) Nylon-6

Caprolactum
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P
-,

(i) PVC
CH,=CH-CI
Vinyl Chloride
(iii) Neoprene

Chloroprene

(N
tl'nu (Had-OH  CHO C”i-m
| . !
{Fn{nm L (CHOH, . (cHoM " N [E'.unn]*
|
CH,0H CHOH cHoH &112011
29 Following ions are given :

Crit Cut, Cut, Felt Fed* Mn*t
Identify the ion which is

(i) a strong reducing agent.

(ii) unstable in aqueous solution.

(iii) a strong oxiding agent.

Give suitable reason in each.

Solution:
(i) Cr?*is a strong reducing agent, because the stable state of chromium is +3 due to configuration.

(i) Cu*(aq) is unstable in aqueous solution due to more negative _‘*h,r!;}er{] of Cu?*5q) than Cu’* ,q)

(iii) Mn3* is a strong oxidising agent, because the most stable state of manganese is +2 due to half filled
configuration i.e 3d°
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Q. (i) Write the structure of major alkene formed by /3-elimination of
89 2,2, 3 —trimethyl — 3 — bromopentane with sodium ethoxide in ethanol.

(i) Which one of the compounds in the following pairs is chiral ?
Br i Br

N ANV,

(iii) Identify (A) and (B) in the following :

Br
Ir‘” .‘-.'rt,-"rfi.-ir#.’uu- Mg /fdry ether IrB}
Solution:
(I) (CH3)3C-C(CH3)=CHCH3
(if)
Br
\/\ is chiral
(iii)
A=
B= C6H5MgBr
29 How can you convert the following ?
() But — 1 — enetol — iodobutane
(ii) Benzene to acetophenone
(iii) Ethanol to propanenitrile
Solution:

() But — 1 — enetol — iodobutane

CH;CHyCH = CHy HB"-"'E'U.I'z'rEr
Nal lncetone
CHyCHy,CHyCHy — Br 5" CHaC HyCHyCHy —

(i) Benzene to acetophenone
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CsHe % CoHsCOC Hy

3
(iii) Ethanol to propanenitrile
CH;CH,OH "S® cHy Hyol *SY cH,c HyON

29;8 Arrange the following compounds as directed :

(i) In increasing order of solubility in water :

(C'Hyz)osNH, CH3NHy, CgHsNHs

(ii) In decreasing order of basic strength in aqueous solution :

[{-‘ H;;}J;ﬁ'-r. [F H.;j.lg .'ﬁ'-"H. CH;;;ﬁher
(iii) In increasing order of boiling point :

(CoHs)sNH, (CyHs)sN, CyHsNHy

Solution:
(i) CeHsNH, < (CH3)2NH < CH3NH»

(i) (CH3)2NH > CH3NH> > (CH3)3N

(iii) (C2Hs)3N < (CoHs)2NH < CoHsNH;

29 Write the product(s) of the following reactions :
OH
(i) 0 _PCC ,
OH
~ COOH (CH3C0)50
—_—
o CH;COOH
0
Oy cmane ™%
(111) + CH;MgBr ——
Solution:
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O

5
OCOCH 5
COOH (CH3 CO}QO
@) TH3CO0H

o HsC_ ™ OH

H30"
(iii) + CH,MgBr ————

860 (a) Write the mechanism of the following 5y 1 reaction :
Aq-NaOH
(CHs)s € — Br "3 (CH3); C — OH + NaBr
(b) Write the equation for the preparation of 2 — methyl — 2 — methoxypropane by
Williamson synthesis.
Solution:
(a)
Aq-NaOH
(CH3)s € — Br """ 577 (CHy)3 C — OH + NaBr
CHs CH,
Ve %
..-' s b — = (CH3); C — OH
g H,C CH,
(b)
CH; CH;

CH:— C — ONa + CH3 — Br ——» CHy — C — OCH; + NaBr

CH; CH;
Sodium 2 Iﬂe[h}fl Bromomethane e m._,-'thu;l;}' s m.__-'th}rlp[upmn;;
— 2 — propoxide
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Q. (a) The electrical resistance of a column of ().05 A K () H solution of length 50} ¢m and area
20 of cross-sectiony) 25 #m 1S5 = 107 afim.- Calculate its resistivity, conductivity and molar
conductivity.

(b) Predict the products of electrolysis of an aqueous solution of ('u('l5 with platinum

electrodes.
(Given: E:(}“'u—"",-’f*u = +0.34 LIF'EE}{;(W;,-’(*E-‘.. =+1.36V
Bt pryg),p0 = 00O V-ElL 6, 1,0y = 123 V)

Solution:

(@)

R=plfa=>5x 10% x 0.625/50 = 62.50
Conductivity = v =1/p=1/62.5 = 0.016Q tem ™!
Molar — conductivity = Ay, = £ x 1000/c = 3200 Lem?mol™!

(b)
Given :
izt jou = TOBAVIER, o) =136V
Ebt+ jtyig.p0 = 000 VEDL ooy = 1123V
At cathode :

Cu®* +2e"— Cu

Because E® cy2 scu > E® Homa

At anode:

H20O — 1/2 05 + 2H" + 2e~

This reaction should occur at anode but due to over-potential of O, oxidation of Cl”is preferred.
Hence the reaction is

2CI"—Cly + 2e”
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Q. (a) Calculate e.m.f. of the following cell :
902

Zn(s)/Zn**(0

. . ¢} _
leen . -E‘Z”_:'-f'l,-'zn — ] Ib 1’ E 1'2;""

[Given @ log 10 = 1]

(b) X and Y are two electrolytes. On dilution molar conductivity of * X/ increases 2. times
while that ¥ increases 25 times. Which of the two is a weak electrolyte and why ?

Analysis of Your Test

(0.01 M) Ag™ /Ag(s)

= +0.80 V

Solution:
(@)

Zn(s)/Zn** .01 M) Ag™ /Ag(s)
Given: E;},,_aﬂ-z” = —0.76 V.ES Ag+ 80V

[Given @ log 10 = 1]
E%ei = E% - E%
=0.80-(-0.76) = 1.56 V
Ecell = E9%en - 0.0591/n log [Zn*2)/[Ag*1?

=147V

(b) Y is weak electrolyte , as molar conductivity increases with dilution due to increase in degree of

dissociation.
363 (a) An organic compound (A) having molecular formula 'y H () gives orange red precipitate

with 2. 4 — DN F reagent. It does not reduce Tollens’ reagent but gives yellow precipitate of
iodoform on heating with N'a(J H and J». Compound (A) on reduction with Na 5 [ gives

compound (B) which undergoes dehydration reaction on heating with conc. ff35(J, to form

compound (C). Compound (C) on Ozonolysis gives two molecules of ethanal.

Identify (A), (B) and (C) and write their structures. Write the reactions of compound (A) with

() NaOH /Iy and (i) Na B H,.

(b) Give reasons:

(i) Oxidation of propanal is easier than propanone.

(ii) -hydrogen of aldehydes and ketones is acidic in nature.

Solution:
(@a)A= CH3COCH2CH3
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B= CH3CHOHCH2CH3

C = CH3CH=CHCH,
CH3COCH2CH3 VaCH+12 CHI3 + CH3CH,COONa
CH3COCH,CH3 V2BH1CH3CHOHCH,CH3

(b)

i) Oxidation of propanal is easier than propanone because cleavage of C-H bond in propanal is easier
than C-C bond in propanone.

ii) -hydrogen of aldehydes and ketones is acidic in nature due to resonance stabilization of conjugate
base / enolate ion or structural representation.

(920 (a) Draw structures of the following derivatives :
(i) Cyanohydrin of cyclobutanone

(i) Hemiacetal of ethanal

(b) Write the major product(s) in the following :

(i) Cini — CfH s CfH _ Csz _ th’r %
() 0T

ii CrO

(i CTH:E - CHE —0OH —

(c) How can you distinguish between propanal and propanone ?

Solution:

(a)
(i) Cyanohydrin of cyclobutanone
CHM

—fon

(ii) Hemiacetal of ethanal

OR

D

OH

HyC—HC

(b)
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(i)

CHy— CH=CH—-CHy—CN MHH}C—CH:CH—CHE—CHD

() Hy O+
(i)
CH; — CHy — OH “2$% | CH,CHO

(c) On heating with NaOH + I,, propanone gives yellow ppt. of CHIs while propanal doesn't.

80 (@) Account for the following :
(i) Tendency to show —2 oxidation state decreases from oxygen to tellurium.
(ii) Acidic character increases from HH F'to H [.
(iii) Moist 55 gas acts as a reducing agent.
(b) Draw the structure of an oxoacid of sulphur containing§ — () — S linkage.
(c) Complete the following equation :
XNeFy + HyO —
Solution:
(@)

(i) Tendency to show —2 oxidation state decreases from oxygen to tellurium because of decrease in
electronegativity .

(ii) Acidic character increases from [ F'to H[.

(i) Moist 5(J5 gas acts as a reducing agent because of decrease in bond dissociation enthalpy from HF to
HI.

%) @

yHO—S—0—

e

(C) 2XeF, + 2H,0 — 2Xe + 4HF + O,

—OH
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(920 (@) Among the hydrides of group 16, write the hydride
(i) Which is a strong reducing agent.
(ii) Which has maximum bond angle.
(iii) Which is most thermally stable.

Give suitable reason in each.

(b) Complete the following equations :

S+ HySO, —

(Cone.)

Cly+ NaOH —

(Cold ard did ute)

Solution:
(@)

(i) HoTe is a strong reducing agent because of low bond dissociation enthalpy

(ii) H,O has maximum bond angle, because of small size and high electronegativity of oxygen, bond pair-
bond pair repulsion is more.

(iii) H,O is most thermally stable, because of high bond dissociation enthalpy.
(b) S + 2H,SO4 — 35S0, + 2H,0

Cl, + NaOH — NaCl + NaOCl + H,0

Q. Name the depressant which is used to separate PP},5 and 71§ containing ore in froth
20 floatation process.

Solution:
NaCN

80 Out of O—CHJ?F and @CHE—C#‘ which will react faster in 5y 1 reaction with () [ —?

Solution:
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@—Cl{;—cx‘ will react faster in 55 1 reaction with (J /{ ~ as it forms more stable carbocation

Q. Out of C"HyN Hy and C'Hy (O H, which has higher boiling point ?

209

Solution:
(' H4( H has higher boiling point as it has more strong H bonding

Sio Which one of the following is a narcotic analgesic ?
Penicillin, Codeine, Ranitidine
Solution:

Codeine is a narcotic analgesic

&1 Write the name of linkage joining two monosaccharides.

Solution:
Glycosidic linkagejoins two monosaccharides.

Q. The coordination number of /(5" in the complex [Ct’-’fff'fr‘];;]:i_ is

912
Option 1:
3

Option 2:
6

Option 3:
4

Option 4:
5]

Correct Answer:

6

Solution: _
The coordination number of /(5" in the complex [Cn[fs”j:i]"_ is6
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&3 An electrochemical cell behaves like an electrolytic cell when

Option 1:
Er-r=H — Er=.r-rr=:l-:|rtf

Option 2:
Eeen =10

Option 3:
Er=.r-fr=1-:|rtf = el

Option 4:
Er=.r-rr=1-a|rtf < Er-rH

Correct Answer:
-Er=.r-fr=:l-a|rt|’ = cell

Solution:

An electrochemical cell behaves like an electrolytic cell when E__,.... . = E .

8|-4 The half-life period for a zero order reaction is equal to

(where [R]{'. is initial concentration of reactant and j: is rate constant.)

Option 1:
[J.pGEBE

.I-.'

Option 2:
21k

Ry

Option 3:
2.p3li13

.I-.'

Option 4:

R 0

2k
Correct Answer:
[R],

2k
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Solution:
The half-life period for a zero order reaction is equal to

2k

31 The crystal field splitting energy for octahedral (A ) and tetrahedral (A, ) complexes is
related as

Option 1:
P 9

it

Option 4:
Ay =24

Correct Answer:

4
ﬂkf — ‘a ﬂl{]

Solution:
The crystal field splitting energy for octahedral (A ) and tetrahedral (A, ) complexes is related as

4
Ay = — Ay
0
‘9-21 o — D(+)glucose and 3 — D(+) glucose are
Option 1:

Geometrical isomers

Option 2:
Enantiomers
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Option 3:
Anomers

Option 4:
Optical isomers

Correct Answer:
Anomers

Solution:
ot — [)(+) glucose and 3 — [J)(+) glucose are Anomers

&7 Assertion (A) : f> has lower bond dissociation enthalpy than C'l5.

Reason (R) : Fluorine is more electronegative than chlorine.

Option 1:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Option 2:
Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is wrong statement.

Option 4:
Assertion (A) is wrong, but Reason (R) is correct statement.

Correct Answer:
Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).

Solution:
Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).

81-8 Assertion (A) : Transition metals have high melting point.

Reason (R) : Transition metals have completely filled d-orbitals.

Option 1:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).
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Option 2:
Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is wrong statement.

Option 4:
Assertion (A) is wrong, but Reason (R) is correct statement.

Correct Answer:
Assertion (A) is correct, but Reason (R) is wrong statement.

Solution:
Assertion (A) is correct, but Reason (R) is wrong statement.

(92{9 Define the following terms with a suitable example in each :

(i) Tranquilizers (ii) Anionic detergent

Solution:
(i) Tranquilizers are chemical compounds used for the treatment of stress, and mild or even severe

mental diseases. Example : Equanil

(ii) Anionic detergents are sodium salts of sulphonated long chain alcohols or hydrocarbons. Example :
Sodium Lauryl sulphate

‘922 Write the reactions showing the presence of following in the open structure of glucose :
(i) an aldehyde group

(ii) @ primary alcohol

Solution:
(i) an aldehyde group
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FHO (|3H = N-OH
(CH,OH); + NH,OH —» (CHOH),

| |
CH,OH CH,0H

Glucose oxime

(ii) a primary alcohol

On oxidation with Nitric acid (HNO3),glucose as well as gluconic acid both yeild a dicarboxylic acid
(saccharic acid). This indicates the presence of a primary alcoholic group in glucose.

82 Write the name and structures of monomers in the following polymers :

(i) Nylon 6, 6 (ii) Terylene (iii) PHBV

Solution:
(i) Nylon 6, 6

Adipic acid and Hexamethylene diamine

O O

” ” and — N .
HO — C—(CH2)s— C— OH H2N —(CH2)s —NH2

(i) Terylene

OH OH

ChHi=—CH = Cl == 000t = aCHy— Clr— CH-— CHy=— CO0H

3-Hydroxy butanoic acid 3-hydroxy pentanoic acid
| Ha
(iii) PHBV
OH OH

CHy— CH — CI; — COOLL =+ # CH; — CHy — CH — CHy — CO0H

3-Hydroxy butanoic acid 3-hydroxy pentanoic acid
Lo
Q. Name the method used for the refining of Zinc.
92
Solution:

Electrolytic refining is used for the refining of Zinc.
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Q. Outof CHyC'HyC' HyC'l and(C"Hy = C'H — ("Hy — (C'l, which one is more reactive
923 ,
towards S5 1 reaction ?

Solution:
('Hy = CH — C'Hy — ('l is more reactive towards Sy 1 reaction

(922 Write an isomer of 'y Hy N which does not react with Hinsberg reagent.

Solution:
(CH3)3N isomer of ('s Hy /N does not react with Hinsberg reagent.

82 What type of protein is present in keratin ?

Solution:
Fibrous Proteins

‘922 Name the compound which is added to soap to provide antiseptic properties.

Solution:
Bithional is added to soap to provide antiseptic properties.

82 Which of the following is the most stable complex ?

Option 1:
[Fe(CO)s)

Option 2:
[Fe(Hy0)5]*

Option 3: _
[Fe(Ca04)3]*

Option4:
[Fe(CN)g]*
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Correct Answel_’:
[Fe(Cy04)3]"

Solution:
[Fﬂ[{?ggjj_]};i]"_ is the most stable complex due to chelation

82 Which of the following is correct for spontaneity of a cell ?

Option 1:
AG = —ve E° = +ue

Option 2:
AG =+wve E* =10

Option 3:
AG=—ve E° =10

Option 4:
AG = +wve B = —ve

Correct Answer:

AG = —ve E° = e

Solution:

AG = —ve E° = +ue

‘9'\’2 For a zero order reaction, the slope in the plot of [R]Vs. time is

(where [ H]is the final concentration of reactant)
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Option 4:
+k

Correct Answer:

—k

Solution:
For a zero order reaction, —j; is the slope in the plot of [R]Vs. time

83 What type of isomerism is shown by the pair [C'r({ H2() )] C'lz and [C'r(Ha0)5] Cly - HaO
?
Option 1:

lonization isomerism

Option 2:
Coordination isomerism

Option 3:
Solvate isomerism

Option 4:
Linkage isomerism

Correct Answer:
Solvate isomerism

Solution:
Solvate isomerism is shown by the pair [C'r(H20 )5| C'ly and [C'r(HyO)5] Cly - H30

83 Which one is the complementary base of cytosine in one strand to that in other strand of
DNA?

Option 1:
Adenine

Option 2:
Guanine

Option 3:
Thymine

Option 4:
Uracil
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Correct Answer:
Guanine

Solution:
Guanine is the complementary base of cytosine in one strand to that in other strand of DNA

83;2 Assertion (A) : f3 has low reactivity.

Reason (R) : F-F bond has low Ay, H*

Option 1:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Option 2:
Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is wrong statement.

Option 4:
Assertion (A) is wrong, but Reason (R) is correct statement.

Correct Answer:
Assertion (A) is wrong, but Reason (R) is correct statement.

Solution:
Assertion (A) is wrong, but Reason (R) is correct statement.

83 Assertion (A) : For complex reactions molecularity and order are not same

Reason (R) : Order of reaction may be zero.

Option 1:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Option 2:
Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is wrong statement.
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Option 4:
Assertion (A) is wrong, but Reason (R) is correct statement.

Correct Answer:
Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

Solution:
Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

83 Write the IUPAC name and hybridisation of the following complexes :
W) [Co(N Hy)g]*™  ()[NiC1y)*
(Given : Atomic number: Ni = 28, (o = 27)
Solution:

i) [Co(N Hj)g)* "= Hexaamminecobalt(lll) d2sp3

ii) [j"l."ff_”?.f._;]z_ = Tetrachloridonickelate(ll) sp>

Q. Write the balanced chemical equations involved in the preparation of K M ()4 from
3 pyrolusite ore ( M 1210)5).

Solution:
2MnO, + 4KOH + O, — 2K,MnOy4 + 2H,0

3Mn0O,% + 4H* — 2 Mn0O4Z + MnO, + 2H,0

MnO42‘ rfr['h'ufyhj}u.rirfrm'ml MnO, +e

Q. Write the balanced ionic equations showing the oxidising action of acidified dichromate
3 (C'ry ()?‘] solution with (i) Iron (I) lon and (ii) tin (I1) ion.

Solution:
ErEDE" + 6Fe?* + 14H* — 2Cr3*+ 4+ 6Fe?* 4+ 7H,0
Cr,0% + 3Sn?* + 14H* — 2Cr** + 3Sn** + 7H,0
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(923 Write the reactions showing the presence of following in the open structure of glucose :
(i) five — () H groups (i) a carbonyl group
Solution:

(i) five — () H groups

CHO CHO ‘hl'
{il.':lInn]‘ Acetic anhydride | (CH-O-C-CH,),
| | 0
|
CH,OH CH,-0-C-CH,
(ii) a carbonyl group
. . _CN
CHO H=N-OH CHO o
| ; L
[Ii‘.:II{]IIIL L. [-II:IIUHI. o (CHOM), N, (CHOH),
|
CH,OH CH,OH CH,OH éﬁjnn
83 Define the following terms with a suitable example in each :
(i) Antacids (ii) Artificial Sweetener
Solution:

i) Chemical substances used for the treatment of hyperacidity in the stomach
Example: Al(OH)3
if) Chemical substances used to provide sweetness to food with low calories

Example: Sucralose

83 Write the names and structures of monomers in the following polymers :
(@) Buna — S (b) Glyptal (c) Bakelite
Solution:

(@ Buna — 5

CH = CH,

CH,= CH - CH = CH,

1. 3-Butadiene ¢ Styrene

(b) Glyptal
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HOCH,-cH,on HOOC  COOH
Ethylene glveol | :;_,
Phthalie acid
(c) Bakelite

OH

|| . HCHO ; Phenol and formaldehyde

84 Read the given passage and answer the question :

The halogens have the smallest atomic radii in their respective periods. The atomic radius of
fluorine is extremely small. All halogens exhibit —] oxidation state. They are strong oxidising
agents and have maximum negative electron gain enthalpy. Among halogens, fluorine
shows anomalous behaviour in many properties. For example electro negativity and
ionisation enthalpy are higher for fluorine than expected whereas bond dissociation
enthalpy, m.p. and b.p. and electron gain enthalpy are quite lower than expected. Halogens
react with hydrogen to give hydrogen halides (HX) and combine amongst themselves to
form a number of compounds of the typeX X', X X%, X X and X X called inter-
halogens.

Why halogens have maximum negative electron gain enthalpy ?

Solution:
Halogens have maximum negative electron gain enthalpy because by gaining one electron they acquire

noble gas configuration/ smallest size and high effective nuclear charge in their respective period.

84 Read the given passage and answer the question :

The halogens have the smallest atomic radii in their respective periods. The atomic radius of
fluorine is extremely small. All halogens exhibit - 1 oxidation state. They are strong oxidising
agents and have maximum negative electron gain enthalpy. Among halogens, fluorine
shows anomalous behaviour in many properties. For example electro negativity and
ionisation enthalpy are higher for fluorine than expected whereas bond dissociation
enthalpy, m.p. and b.p. and electron gain enthalpy are quite lower than expected. Halogens
react with hydrogen to give hydrogen halides (HX) and combine amongst themselves to
form a number of compounds of the type X X', X X4, X X} and X X* called inter-
halogens.

Why fluorine shows anomalous behaviour as compared to other halogens ?

Solution:
Fluorine shows anomalous behaviour as compared to other halogens because of its extremely small size/
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absence of d orbital/highest electronegativity / low bond dissociation enthalpy of F-F bond.

842 Read the given passage and answer the question:

The halogens have the smallest atomic radii in their respective periods. The atomic radius of
fluorine is extremely small. All halogens exhibit - 1 oxidation state. They are strong oxidising
agents and have maximum negative electron gain enthalpy. Among halogens, fluorine
shows anomalous behaviour in many properties. For example electro negativity and
ionisation enthalpy are higher for fluorine than expected whereas bond dissociation
enthalpy, m.p. and b.p. and electron gain enthalpy are quite lower than expected. Halogens
react with hydrogen to give hydrogen halides (HX) and combine amongst themselves to

form a number of compounds of the type X X', X X4, X X} and X X* called inter-
halogens.

Arrange the hydrogen halides (HF to HI) in the decreasing order of their reducing character.

Solution:
Hydrogen halides (HF to HI) in the decreasing order of their reducing character are HI>HBr>HCI>HF

84 Read the given passage and answer the question:

The halogens have the smallest atomic radii in their respective periods. The atomic radius of
fluorine is extremely small. All halogens exhibit - 1 oxidation state. They are strong oxidising
agents and have maximum negative electron gain enthalpy. Among halogens, fluorine
shows anomalous behaviour in many properties. For example electro negativity and
ionisation enthalpy are higher for fluorine than expected whereas bond dissociation
enthalpy, m.p. and b.p. and electron gain enthalpy are quite lower than expected. Halogens
react with hydrogen to give hydrogen halides (HX) and combine amongst themselves to

form a number of compounds of the type X X', X X}, X X! and X X called inter-
halogens.

Why fluorine is a stronger oxidizing agent than chlorine ?

Solution:

Fluorine is a stronger oxidizing agent than chlorine because Low bond dissociation enthalpy and high
hydration enthalpy.
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(924 Read the given passage and answer the questions.

The halogens have the smallest atomic radii in their respective periods. The atomic radius of
fluorine is extremely small. All halogens exhibit - 1 oxidation state. They are strong oxidising
agents and have maximum negative electron gain enthalpy. Among halogens, fluorine
shows anomalous behaviour in many properties. For example electro negativity and
ionisation enthalpy are higher for fluorine than expected whereas bond dissociation
enthalpy, m.p. and b.p. and electron gain enthalpy are quite lower than expected. Halogens
react with hydrogen to give hydrogen halides (HX) and combine amongst themselves to
form a number of compounds of the type X X', X X4. X X! and X X* called inter-
halogens.

What are the sizes of  and X' in the interhalogen compounds ?

Solution:
X is bigger in size and X' is smaller.

84 Name the cell used in hearing aids and watches.

Solution:
Mercury cell is used in hearing aids and watches.

‘924 How much charge in terms of Faraday is required to reduce one mol of M1 to yyp2+?

Solution:
It goes from +7 to +2 oxidization state, hence the change of 5 electronic charges is seen in one molecule,
hence 5F of charge is required to reduce one mol of MO to yjp 2+

Q. Write the slope value obtained in the plot of log [F,] / [F]Vs. time for a first order
947 reaction.
Solution:

For first order reaction.
In[R] = -kt + In[R],
In[R]o - In[R] = kt

In {[R]o/[R1} = kt

2.303 log {[RIo/[R]} = kt
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log [R,] / [I]]=kt/2.303

Hence slope is k/2.303

(924 Name the sweetening agent used in the cooking of sweets for a diabetic patient.

Solution:
Saccharine is the sweetening agent used in the cooking of sweets for a diabetic patient.

84 Name the polymer which is used for making electrical switches and combs.

Solution:
Bakelite polymer which is used for making electrical switches and combs.

85-0 In the Mond'’s process the gas used for the refining of a metal is

Option 1:
Hy

Option 2:
'Oy

Option 3:
'O

Option 4:
Ny

Correct Answer:

'O

Solution:
In the Mond's process the gas used for the refining of a metal is CO.

85 The conversion of an alkyl halide into an alcohol by aqueous N () H is classified as

Option 1:
a dehydrohalogenation reaction

Option 2:
a substitution reaction
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Option 3:
an addition reaction

Option 4:
a dehydration reaction

Correct Answer:
a substitution reaction

Solution:
The conversion of an alkyl halide into an alcohol by aqueous i) H is classified as substitution
reaction.

Hence option B is correct

(925-2 C'H4C'O N Hy on reaction with N () H and By in alcoholic medium gives

Option 1:
CH;C'Hya N Hy

Option 2:
C'H 3 C'H 2 EBr

Option 3:
C'HyNHy

Option 4:
CH;COONa

Correct Answer:
C'HyN Hy

Solution:
C'H4("O N Hy on reaction with N () H and Brs in alcoholic medium gives ('Hy N H

(925 The oxidation state of N in [Ni(('(0)4]is

Option 1:
0

Option 2:
|’J

Option 3:
3
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Option 4:
4

Correct Answer:
]

Solution:
The oxidation state of Nz in [Ni(C'(),]is Zero

Q. Amino acids are
95

Option 1:
acidic

Option 2:
basic

Option 3:
amphoteric

Option 4:
neutral

Correct Answer:
acidic

Solution:
Amino acids are Acidic, basic, amphoteric as well as neutral, Hence all the options are correct

85 Assertion (A) : Conductivity of an electrolyte increases with decrease in concentration.

Reason (R) : Number of ions per unit volume decreases on dilution.

Option 1:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Option 2:
Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is wrong statement.
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Option 4:
Assertion (A) is wrong, but Reason (R) is correct statement.

Correct Answer:
Assertion (A) is wrong, but Reason (R) is correct statement.

Solution:
Conductivity of an electrolyte decreases with decrease in concentration

and Number of ions per unit volume decreases on dilution.
Hence, Assertion (A) is wrong, but Reason (R) is correct statement.

Option D is correct

Q. Assertion (A): The " — () — (~ bond angle in ethers is slightly less than tetrahedral angle.

956

Reason (R) : Due to the repulsive interaction between the two alkyl groups in ethers.

Option 1:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Option 2:
Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is wrong statement.

Option 4:
Assertion (A) is wrong, but Reason (R) is correct statement.

Solution:
Assertion (A) is wrong, but Reason (R) is correct statement.

Hence option D is correct

85 Assertion (A) : Low spin tetrahedral complexes are rarely observed.

Reason (R) : Crystal field splitting energy is less than pairing energy for tetrahedral
complexes.

Option 1:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).
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Option 2:

Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is wrong statement.

Option 4:
Assertion (A) is wrong, but Reason (R) is correct statement.

Solution:
Low spin tetrahedral complexes are rarely observed.

because Crystal field splitting energy is less than pairing energy for tetrahedral complexes.

Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Hence option A is correct

(925 Assertion (A) : Elevation in boiling point is a colligative property.

Reason (R) : Elevation in boiling point is directly proportional to molarity.

Option 1:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Option 2:
Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is wrong statement.

Option 4:
Assertion (A) is wrong, but Reason (R) is correct statement.

Correct Answer:
Assertion (A) is correct, but Reason (R) is wrong statement.

Solution:
Assertion (A) : Elevation in boiling point is a colligative property.

Reason (R) : Elevation in boiling point is directly proportional to morality, not molarity.
Assertion (A) is correct, but Reason (R) is wrong statement.

Hence option Cis correct
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(925 Assertion (A) : Oxidation of ketones is easier than aldehydes.
Reason (R): ' — (' bond of ketones is stronger than ¢' — Ff bond of aldehydes.
Option 1:

Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Option 2:
Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is wrong statement.

Option 4:
Assertion (A) is wrong, but Reason (R) is correct statement.

Solution:
Assertion (A) is wrong, but Reason (R) is correct statement.

Hence option D is correct

Q. State Raoult’s law for a solution containing volatile components. What is the similarity
960 , .
between Raoult's law and Henry's law ?

Option 1:
Option 2:
Option 3:
Option 4:
Solution:
Raoult’s law for a solution containing volatile components says that for a solution of volatile liquids, the

partial vapour pressure of each component of the solution is directly proportional to its mole fraction
present in solution.

If we compare the equations for Raoult's law and Henry’s law, it can be seen that the partial pressure of
the volatile component or gas is directly proportional to its mole fraction in solution.
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Q. Write the role of
926
(a) Dilute o'V in the extraction of Gold.

(b) (77 in the extraction of Iron.

Solution:
(a) NaCN acts as a leaching agent and it forms complex with gold.

[Ag(CN)2] - 4Au + 8CN- + 2H20 + 02 -------- >  4[Au(CN2)] - + 40H-

(b) CO acts as a reducing agent.

Q. How is leaching carried out in the case of low grade copper ores ? Name the method used
%6 for refining of copper metal.

Solution:
Leaching carried out in the case of low grade copper ores is by using acid or bacteria.

Method used for refining of copper metal is Electrolytic refining

Q. Define adsorption with an example. What is the role of adsorption in heterogeneous
%6 catalysis ?
Solution:

Adsorption refers to the accumulation of molecular species at the surface rather than in the bulk of a
solid or liquid.

Example. adsorption of gases on surface of active charcoal

Q. Define Brownian movement. What is the cause of Brownian movement in colloidal particles
%6 ? How is it responsible for the stability of Colloidal Sol ?
Solution:

» Brownian movement is a state of continuous zig-zag motion of particles.

» Cause of Brownian movement in colloidal particles is unbalanced bombardment of the particles by the
molecules of the dispersion medium.

» The Brownian movement has a stirring effect which does not permit the particles to settle.
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Q. (a) Write the IUPAC name and hybridisation of the complex [Fﬂff_“,“.ﬁ..-'}[i]:‘_.
965 : . -
(Given : Atomic number of F'g = 2§)

(b) What is the difference between an ambidentate ligand and a chelating ligand ?

Solution:
(@) IUPAC name and hybridisation of the complex [Fff[{?‘.ﬂ.,fj[i]:‘_is

Hexacyanidoferrate(lll) / Hexacyanoferrate(lll) and d?sp3 respectively

(b) Ligand which can ligate through two different atoms is called ambidentate ligand whereas di- or
polydentate ligand uses its two or more donor atoms to bind a single metal ion. A chelating ligand forms
a more stable complex as compared to an ambidentate ligand. chelating ligand forms a cyclic complex
while ambidentate ligand forms a non-cyclic complex

Q. How do antiseptics differ from disinfectants ? Name a substance which can be used as a
%6 disinfectant as well as an antiseptic.

Solution:
Antiseptic is applied on living tissue, to kill or stop growth of microbes while disinfectant is applied on
inanimate/ non -living objects

Substance which can be used as a disinfectant as well as an antiseptic is 0.2 per cent solution of phenol is
an antiseptic while its one percent solution is disinfectant

867 Identify the monomers in the following polymers

0
) %0—CHE-CH3-0—3@CO]T |

CN

(i1) ~|_~(“.H2 = (.‘H~]~
n

Solution:
(i) Ethylene glycol and phthalic acid

(i) Acrylonitrile
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86 Draw the structures of the following :
(i) Ha5504 (i) XeFj
Solution:
Structures
(i) HyS505

Q. A0).01 m aqueous solution of Al('l;freezes at —(),(068° . Calculate the percentage of
96 dissociation. [Given : /X for Water= 1.86 K kg mol 1]

Solution:

ATf = i(Kgm

0.068 =ix 1.86 x 0.01
i =3.65 or 3.656
a=i-1/n-1

a =0.883 or 0.885

Hence percentage of dissociation is 88.3% or 88.5%

Q. When a steady current of 2 was passed through two electrolytic cells A and B containing
97 electrolytes Zn.5(3 and C'u5(2y connected in series,2 g of (', were deposited at the
cathode of cell B. How long did the current flow ? What mass of 2 was deposited at
cathode of cell 47?

[Atomic mass :C'u = 63.5gmol L, Zn = 65gmol1: 1F = 96500 ¢ mol 1]

https://learn2.entrance360.com/testprep/answer-key/?user_test_id=664561 453/473



1/19/2021 Analysis of Your Test

Solution:
Given-

current = 2g

'y deposited=2 g

Cu = 63.5gmol ™1, Zn = 63gmol~1; 1F = 96500 C mol ™!
m=ZxIxt

2=63.5x2 x1t/2x96500

t=30394s

m1/m2 = eq wt 1/eq wt 2

2/ m2=(63.5/2)/(65/2)

Hence, m2=2.05g

‘927 Differentiate between following :
(i) Amylose and Amylopectin

(ii) Globular protein and Fibrous protein

(iii) Nucleotide and Nucleoside

Solution:

(i) Amylose is water soluble component of starch while amylopectin is insoluble in water

(i) Globular proteins are spherical in shape while fibrous are linear

(iii) Nucleoside consists of a sugar and a base When nucleoside is linked to phosphate group, it forms a

nucleotide
Q. Identify A, B, C, D, E and F in the following :
972
E H,O D Mg CHs- CH - CH, - Br alcoholic KOH A HBr B
dry ether |
CHj3 Na/dry ether
l\]a(}(ngS ‘(’

F
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Solution: 3
H,0 Mg lcoholic KOH . 1B
E 2" De«—2& — CHs- CH - CH, - Br —2"1C >A—>B
dry ether |
CH; Na/dry ether
l_\]a()(IgHs ‘('

Y
A: ( CH3),C=CH,

B : ( CH3 ),CBrCHs

C : (CH3)3C - C(CH3)3

D: ( CH3),CHCH,MgBr

E : (CH3),CHCH3

F: ( CH3)2 CHCH20C2H5

‘927 Give the structures of final products expected from the following reactions :
(i) Hydroboration of propene followed by oxidation with H3(J5in alkaline medium.
(i) Dehydration of ( (" H 3 )3C" — O H by heating it with 20 °/, H3 PO, at 358 [ ..
(iii) Heating of @cnro{’) with [ .
Solution:

Structures of final products expected from the following reactions :
(i) Hydroboration of propene followed by oxidation with H5(J5 in alkaline medium forms CH3CH,CH,OH
(i) Dehydration of (C'Hy )3 — O H by heating it with 20 ° /, H3 POy at 358 J forms (CH3),C=CH,

(iii) Heating of @cn;—o@ with Ff J forms

o+ O

87 How can you convert the following ?
(i) Phenol to @—hydroxybenzaldehyde.
(i) Methanal to ethanol

(iii) Phenol to phenyl ethanoate.

Solution:
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(i) Phenol to o—hydroxybenzaldehyde.

OH O Na' CINa

OH

(ii) Methanal to ethanol

1. CH;MgBr
JHCHO 5 HE g »  CH,CH,OH
. A3

(iii) Phenol to phenyl ethanoate.

CsH:OH +CH5COCl » C.H-0COCH;
Q. Give reasons :
975

(i) Aniline does not undergo Friedal-Crafts reaction.
(ii) Aromatic primary amines cannot be prepared by Gabriel's phthalimide synthesis.

(iii) Aliphatic amines are stronger bases than ammonia.

Solution:
(i) Aniline does not undergo Friedal-Crafts reaction because Aniline forms salt with AICI3, the Lewis acid.

(i) Aromatic primary amines cannot be prepared by Gabriel's phthalimide synthesis because Aryl halides
do not undergo nucleophilic substitution with the anion formed by phthalimide

(iii) Aliphatic amines are stronger bases than ammonia because Due to +| effect of alkyl group electron
density on N atom increases.

(927-6 Write three differences between lyophobic sol and lyophilic sol.
Solution:
Lyophobic sol

—_

. Interaction between dispersed phase and dispersion medium are weak
2.irreversible
3. Can be easily coagulated

Lyophilic sol

. Interaction between dispersed phase and dispersion medium are strong
. reversible
. Can't be easily coagulated

wWwnN -
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Q. Define the following terms :
97
(i) Protective colloid

(i) Zeta potential

(iii) Emulsifying agent

Solution:
(i) Lyophilic colloids have a unique property of protecting lyophobic colloids. Lyophilic colloids form a

layer around the lyophobic colloids to protect them from the electrolyte or coagulation.

(i) Zeta potential is the Potential difference between the fixed layer and the diffused layer of opposite
charges of a colloid.

(iii) Emulsifying agent is a Substances used for stabilisation of an emulsion.

Q. (a) Give reasons :
97
(i) Transition metals and their compounds show catalytic activities.
(ii) Separation of a mixture of Lanthanoid elements is difficult.
(iii) Zn, C'd and H g are soft and have low melting point
.(b) Write the preparation of the following :

(i) NaaCroO7 fromNagC'rly

(i) Ko MnOy4 from MnO4

Solution:
a)

i) Transition metals and their compounds show catalytic activities because of Variable or multiple
oxidation states, ability to form complexes, they provide large surface area for adsorption.

ii) Separation of a mixture of Lanthanoid elements is difficult because of Similar size, similar properties

iii) Because they donot have unpaired electron and have weak interatomic metallic bonding also have
completely or fully filled d orbitals

b)
i) 2Na2CrO4 +2H,— Na2Cr207 +2 Na++ Hzo
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II) 2Mn02 + 4KOH + 02 — 2K2Mn04 + 2H20

Q. (a) Account for the following :

97
(i) 732+ is coloured whereas g3+ is colourless in agueous solution.
(i) (727 is a strong reducing agent.

(b) Write two similarities between chemistry of lanthanoids and actinoids.

(c) Complete the following ionic equation :

3MnOY +4H" —

Solution:
a)

i) Ti** has an unpaired electron while there are no unpaired electrons in Sc3*
ii) Because of Stable t,g3 of Cr3* ion

b)

1. Both show variable oxidation states

2. Both show f-f transitions

€) 3MnQOs42- + 4H* — 2MnQ,4 - + MnO, + 2H,0

38 (a) Write the products formed when benzaldehyde reacts with the following reagents :

(i) CHyC'H O in presence of dilute NaOH

(II) HE_'HI'-" — :ﬁk"HAQ

(i) Cone. NaOH
(b) Distinguish between following :
WNWCHy—CH=CH—-CO—-(CHyandCHy — CHy —C0O —CH =(CHs

(ii) Benzaldehyde and Benzoic acid.

Solution:
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(a) Write the products formed when benzaldehyde reacts with the following reagents :

(i) when benzaldehyde reacts with " H3 (" H (2 in presence of dilute Na () H , it forms 3-hydroxy-3-

phenylpropanal
(i) Phenyl hydrazone of benzaldehyde

(iii) Sodium benzoate and benzyl alcohol

(b)

(i) On heating with NaOH and |, : C"Hy — CH = C'H — C'O — C'Hy will form yellow ppt of CHI3 while

other compound doesn’t

(ii)) On adding NaHCOs3 : Benzoic acid produces brisk effervescence while other compound doesn't

88 (a) Write the final products in the following :
NN Zn/He
(1) C=0————>
/ Conc HC/
CH,
N NaOH/CaO
(11) @— COONa —=—

{a)\DIBAL—H)

(i) CHy = CH — CHy — CN
(b H:0

(b) Arrange the following in the increasing order of their reactivity towards nucleophilic

addition reaction :
CH3COCH;, HCHO, CHsCHO, @—cocn;

(c) Draw the structure of 2, 4 N P derivative of acetaldehyde.

Solution:
a)

(i) CH3CH2CH3

(ii) CeH6

(iif) CH2=CH-CH2CHO

b) C6H5COCH3 < CH3COCH3 < CH3CHO < HCHO

(c) Structure of 2, 4 DN P derivative of acetaldehyde
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NOs

CHs —(CH==NNH @1(1;

Q. (a) A first order reaction is 25 “/,, complete in 40 minutes. Calculate the value of rate
98 constant. In what time will the reaction be 80 “/,, completed ?
(b) Define order of reaction. Write the condition under which a bimolecular reaction follows
first order kinetics.
Solution:

(@) k =(2.303 / t) log ([Al, / [Al)

k = (2.303 / 40) log (100 / 75)
=0.007 min"’

t=(2.303/ k) log ([Al, / [Aly)

t =(2.303/0.0071) log (100/20)

t=230 min

(b) Order of reaction is the Sum of powers of the concentration of the reactants in the rate law
expression.

Bimolecular reaction follows first order kinetics when one of the reactant is present in large excess.

Q. (a) A first order reaction is 500 ?/,, complete in 30 minutes at 300 J" and in 10 minutes at
28 320 K. Calculate activation energy ( 5, ) for the reaction. (R = 8.314 .J K1 nr.mf_l}

(b) Write the two conditions for collisions to be effective collisions.

(c) How order of reaction and molecularity differ towards a complex reaction ?

[Given: log2 = (L3010, logd = 04771, logd = 0.6021. logdo = 0.6991]

Solution:
a) k =0.693/ tin

k1= 0.693/ t;,,= 0.693 / 30
k,= 0.693/ t1,,= 0.693 / 10
log ko/kq = E5 /2.303 R (1/ T4 -1/ T5)

log 3=E,/2.303x8.314 (1/ 300 -1/ 320)
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E, = 43.8 kJ/mol

b) Conditions for collisions to be effective collisions
1. Proper orientation and

2. Energy of the colliding particles should be more than threshold energy

) For a complex reaction, order of reaction is applicable while molecularity has no meaning.

Q. cl CHy-C!

084 Out of and @ __which will undergo 5 1 reaction faster with O~ ?

Solution:
CeHsCH,Cl will undergo Sy 1 reaction faster with (3 |7 —

Q.
98 Write the IUPAC name of CH; — T_Q
CH;

Solution:
N,N-dimethylaniline

88 What type of linkage is present in polysaccharides ?
Solution:
Glycosidic linkage

88 Name an artificial sweetener whose use is limited to cold drinks.
Solution:

Aspartame is an artificial sweetener whose use is limited to cold drinks

Q. Name the polymer which is used for making non-stick utensils.

98

Solution:
Teflon is used for making non-stick utensils.
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88'9 Kohlrausch given the following relation for strong electrolytes :
M=~ — A vF

Which of the following equality holds ?

Option 1:
N=Apas O — VII

Option 2:
MN=MNpas C — oo

Option 3:
AN=ApasC — 0

Option 4:
AN=nMpas C— 1

Correct Answer:
A=Apgas C—=10

Solution:
N = Mg as C' — () holds true.

Hence option Cis correct

89 In an electrochemical process, a salt bridge is used

Option 1:
as a reducing agent.

Option 2:
as an oxidizing agent.

Option 3:
to complete the circuit so that current can flow.

Option 4:
None of these

Correct Answer:
to complete the circuit so that current can flow.

Solution:
In an electrochemical process, a salt bridge is used to complete the circuit so that current can flow.
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Hence option C is correct

Q. In a chemical reaction ¥ — ¥V, it is found that the rate of reaction doubles when the
991 concentration of X is increased four times. The order of the reaction with respectto X is

Option 1:
1

Option 2:
0

Option 3:
2

i

Option 4:

[

Correct Answer:

b2 | —

Solution:
The order of the reaction with respectto X is 1/2

Hence option D is correct

(929 Which of the following will give a white precipitate upon reacting with . Ag N oz ?

Option 1:
ffg[PE‘[f:n}g C_-‘Fg]

Option 2:
[C-'U[_-"'-." H;;;I;;{-'Fg,]

Option 3:
[C}‘I: Hg()){;]Cfg

Option 4:
[.Ff: (H20 )3 (-'Fg,]

Correct Answer:
[C}‘ I: Hg() ]J{,] (__Tf&

Solution:
[C'r{ H20)g]Cl3 will give a white precipitate upon reacting with Ag N'oa
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89 Copper matte contains

Option 1:
CuaS.Cua( and stlica

Option 2:
CusS. Cu0 and silira

Option 3:
C'uaS. Fe( and silica

Option 4:
C'usS. FeS and siliea

Solution:
Copper matte contains C'ugS. FeS and stlica

Hence option D is correct

Q. Assertion (A) : (1.1 1/ solution of ('] has greater osmotic pressure than (j,1 }f solution
2 of glucose at same temperature.

Reason (R) : In solution, ('] dissociates to produce more number of particles.

Option 1:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Option 2:
Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is wrong statement.

Option 4:
Assertion (A) is wrong, but Reason (R) is correct statement.

Correct Answer:
Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

Solution:
Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).
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Hence option A is correct

Q. Assertion (A) : Ortho and para-nitrophenols can be separated by steam distillation.

995

Reason (R) : Ortho isomer associates through intermolecular hydrogen bonding while Para
isomer associates through intramolecular hydrogen bonding.

Option 1:

Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explanation of the Assertion (A).

Option 2:

Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is wrong statement.

Option 4:
Assertion (A) is wrong, but Reason (R) is correct statement.

Correct Answer:
Assertion (A) is correct, but Reason (R) is wrong statement.

Solution:
Assertion (A) is correct, but Reason (R) is wrong statement.

Hence option Cis correct

(929 Draw the structures of the following :

(i) H2 520+
(i) BrFy

Solution:

(i) H25:0+

(i) Briy
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F
E.__ 1. F
<
F Q F
89-7 Identify the monomers in the following polymers :

OH OH

o

(i1) +NH —(CHz)s — NH - ("j —(CHy)4 - ("3 ]:
O

Solution:
(i) Formaldehyde and phenol
(i) Adipic acid and hexamethylenediamine
89 Discuss the nature of bonding in metal carbonyls.
Solution:

The metal-carbon bonds in metal carbonyls have both ¢ and 1 characters.

A o bond is formed when the carbonyl carbon donates a lone pair of electrons to the vacant orbital of
the metal.

In metal carbonyls, synergic effect is created due to the metal-ligand bonding.

Q. How do antiseptics differ from disinfectants ? Name a substance which can be used as a
2 disinfectant as well as an antiseptic.

Solution:

Antiseptics are applied to the living tissues such as wounds, cut and other skin surface but disinfectants
are effective against micro-organism and used for drainage system, floors cleaning etc.

For example :- 0.2% Phenol can be used as both antiseptic and disinfectant.

Q. A hydrocarbon C'5 H 12 gives only one monochloride on photochemical chlorination. Identify

1000 the compound.

Solution:
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(CH3)4C gives only one product

1Q601 Out of (("H3y )3 N and (C' Hy )2 N H which one is more basic in aqueous solution ?

Solution:
(CH3),NH due to less steric hinderance

1Q602 Outof (7is — [Pa‘[r:n}gﬁ?g]g_ and Trans — [pa‘[f:ng;lf-‘?g] 2%, which one i optically active ?

Solution:
Cis — [Pt{en)s {‘.‘.fg]z_ is optically active

1Q603 Name the method of refining used to obtain semiconductor of very high purity.

Solution:
Zone refining is used to obtain semiconductor of very high purity.

Q.

1004 g +CH3 -CH=CH-CH, - CHig (EH » @ homopolymer or copolymer ?

CN

Solution:

+CH3 - CH=CH - CH, - CHy - CH
CN

. is a copolymer

1Q605 The amount of electricity required to produce one mole of 7y, from ZnS0)4 solution will be

Option 1:

31

Option 2:

2f

Option 3:
1F
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Option 4:

if

Correct Answer:

2f

Solution:
The amount of electricity required to produce one mole of 7y, from Zn 50, solution will be 2F.

As 2 moles of electrons will be required to reduce one mole of Zn.50,to Zn

Hence option B is correct

1Q606 Zinc is coated over iron to prevent rusting of iron because

Option 1: _
E:-n?‘f,-“zn = EFFE'*.-"'Fr

Option 2: _
E; 2+Zn = JE:li"'rf'f,-ﬂl""r

=M

Option 3: _
E; 2+ En = JE:li"'rf'f,-ﬂl""r

=M

Option 4:
None of these

Correct Answer:
E: n2+/Zn = EFr3+ /Fe

Solution:
. . . . . ] - ]
Zinc is coated over iron to prevent rusting of iron because £7 2+ 7, < Epezs e

Hence option B is correct

Q. The unit of rate constant depends upon the
1007

Option 1:
molecularity of the reaction.

Option 2:
activation energy of the reaction.
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Option 3:
order of the reaction.

Option 4:
temperature of the reaction.

Correct Answer:
order of the reaction.

Solution:
The unit of rate constant depends upon the order of the reaction

Hence option C is correct

1Q608 The formula of the complex triamminetri (nitrito — ) Cobalt (iii) is

Option 1:
[ColONO)3(NHj)s]

Option 2:
[C'-‘u[_-"'s" g )a(N H&;‘&]

Option 3:
[Co(ONOg)3(N Hj)s]

Option 4:
[Co(NOg)(N Hjz)s]

Correct Answer:

[ColONO)3(NHj)s]

Solution:
The formula of the complex triamminetri (nitrito — ) Cobalt (iii) is

[Co(ONO)3 (N Hz)s]

Q. Which of the following is a disaccharide ?
1009

Option 1:
Glucose

Option 2:
Starch
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Option 3:
Cellulose

Option 4:
Lactose

Correct Answer:
Lactose

Solution:
Lactose is a disaccharide

Hence option D is correct

1Q610 Assertion (A) : An ideal solution obeys Henry’s law.

Reason (R) : In an ideal solution, solute-solute as well as solventsolvent interactions are
similar to solute-solvent interaction.

Option 1:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Option 2:
Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is wrong statement.

Option 4:
Assertion (A) is wrong, but Reason (R) is correct statement.

Correct Answer:
Assertion (A) is wrong, but Reason (R) is correct statement.

Solution:
Assertion (A) is wrong, but Reason (R) is correct statement.

hence option D is correct

1Q611 Assertion (A) : Benzaldehyde is less reactive than ethanal towards nucleophilic addition
reactions.

Reason (R) : Ethanal is more sterically hindered.
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Option 1:
Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

Option 2:
Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).

Option 3:
Assertion (A) is correct, but Reason (R) is wrong statement.

Option 4:
Assertion (A) is wrong, but Reason (R) is correct statement.

Correct Answer:
Assertion (A) is correct, but Reason (R) is wrong statement.

Solution:
Assertion (A) is correct, but Reason (R) is wrong statement.

Hence option C is correct

Q. Draw the structures of the following :
1012
(i) HC'lO,
(i) NeO Fy
Solution:

Structures are:

O

i) 0—Cl—o0

Square pyramidal
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1Q61 Identify the monomers in the following polymers :
() —[OCH:CHy~0-C <4 ) ¢ ];
) N 0 0
(i) —HN NH-CH,
/ -
i@
NX N
NH
| n
Solution:

Monomers are:
(i) Glycol and terephthalic acid

(i) Melamine and formaldehyde

1Q614 Define the following terms with a suitable example in each:
(i) Bacteriocidal antibiotics

(ii) Food preservatives.

Solution:
(i) Bacteriocidal antibiotics are chemical substance which in low concentrations inhibits the growth or

destroys microorganisms. Example: Ofloxacin

(i) Food preservatives prevent spoilage of food due to microbial growth. Example: table salt.

1Q615 (i) What are the hydrolysis products of D\ A?
(i) What happens when D-glucose is treated with Bromine water ?

(iii) What is the effect of denaturation on the structure of proteins ?

Solution:
(i) Hydrolysis products of DNA are Deoxyribose sugar , Nitrogenous base and phosphoric acid
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(ii) When D-glucose is treated with Bromine water, Gluconic acid is formed

(iii) By Denaturation on the structure of proteins, 2° and 3° structures are destroyed.
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