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for the questions.
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Q. No. 2 carries 2 marks eacl 2x10 = 20
Q. No. 3 carries 3 marks each 3x9 = 27
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1.  Answer any eight questions from the following as directed :

ot el Rz Wby e Tew wfal ¢

(@) How many electrons are there in a body if its total charge is
16x107'%C ? 1

@5t TFS AT T S SR I 16 x10 2 C =W, (0T IS RO
BT I

(b)) Which of the following options expresses Wheatstone bridge principle
as given in your textbook ? 1

(oA iyfee Tl SE Tee T I sl R 25ea Sl

Tifors! e TR ?

(1) Ei:E?’-;wheniqzo
R, R, !
_R_1=_R_3;cz|%migzo
R R

i) BL_-Ra. yheni, =0
3 4

R_B. i, =0
R,

(iii) Both of the above express the principle
@ofFq YRG! [wg Aot e

(iv) None of the above expresses the principle.
oA b1 R MSo! A« |

(Choose the correct option)

(v Teseh! AR Tfasd)

() Which of Gauss and Tesla is a bigger unit ? Write the ratio of 1 Gauss
to 1 Tesla. - 1

51T O (FZIR (FIAC! BI6 Gae2 1 o1T% W% 1 (FZR SaiTs R 2
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(d)

(e)

Fill up the blank in the expression Wh= —_____ m?. 1

Wh= —_ m” oM IFEre 4 A 12 945 34
Which of the following options is correct ? ‘ 1
were fral (ol s v 2
2

o ==

oy By
: I - S
G) €= =ty

Hoto Eq

(iii) Both the above options are correct.

@olFq LAl [ame wF |

(iv) None of the above.
ST Gole w2l |

What is the angle between reflected and refracted rays when
Brewster’s law is applicable ? 1

| IR T e X0 dfewhie wie efeviee S e i R 23

(8)

(h)

32T PHYS

In a prism except the position of minimum deviation there are
values of angle of incidence producing same angle of

deviation. (Fill in the blank)
! 1

fiwow Rpfer orzme aifkm b Riemre g [Rpfs @R @ Sivie
@R AE Bl | (AT A2 25 F91)
de Broglie in 1924 reasoned that nature was symmetrical and that the
two basic physical entities ——_and __________ must have
symmetrical character. : (Fill in the blanks)
i 1
1924 577% T% 2917 & wispicET (@ A4S wIbars FafTe Ui G eFfes
WeAMH W i @43 SRR 79 AR
' ' . (271 1% %3 1)
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(i)  According to Bohr's second postulate of quantisation, the angular
momentum of electron in the first possible orbit is— 1

(@RI TRR 999 fash T SR seiire Al T 4
BERDA GO (FIF SRS T —

) 2z
» (r h
it
(i) 2r
(f”) h
T
(i) 2
(Choose the correct option)
| (w5 Teeht Az TFedr)
(j)  Which of the following options is a correct unit of a diode’s reverse
current ? 1
TS SRS (Dl [ TG GBI AX5ITS] SR UE G52
@M A '
(i) mA
(iiit) pA

(iv) None of the above. ;
(Choose the correct option)

(za Teh) Az Tleredr)

(k) The act of transmission of information is :
(Fill in Hie blank)

: _r 1
oo (o T IR EA | (71 1% 99 70)

() H,O is a polar/ non-polar molecule. (Choose the correct word)
: _ 1

H,0 <l &3/ S 9| ' (wa %o qifz Tfedr)
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2. Answer the questions /Fill in the blanks from the following : (any ten)

T TR Te /< 92 A3 TR ¢ (e w2)

(@) (i) Draw the field lines between two charges + Q, and —Q,, when

another éharge +Q is placed between them in a straight line.
o5 s

+ Q) TF — Q, I WHR TS A T Bl Skl + Q ARSI
o IR0 T, T4 O AES (Fd (SR G5 a4l |

OR / @e<1

(11) Calculate the electrical force between two 1C charges placed
100cm apart. Given g, =8-854 x10 '*C2N 'm 2. Mention
two smaller units of C. 1+%2+12=2

#2771 100 cm ARRE 4 BB 1C Skl STe o Agies
o =11 3l SR g, =8-854 x10 PC*N 'm? | C-3 WOl 7=
GIE Trged 4 |

(b) (i) Are the following diagrams equivalent ? If yes or no, calculate -
the equivalent resistance between the points A and B in the
figure (if) when the mid-points of the resistances are connected
by a conducting wire. Y 1ih=2

o o wB1 e ¢ 9 =@ A 7z, B (ii)© A wie B &g 75
SGrS FHIT (R #AfF=1e) oiel T (@A @i 4oIR 2 94 R au
sifFaielE e = @ |

40 ' 4Q
g T g B
a—  }—B a— — 5
o % -
40 4Q

(i) (1)

32T PHYS [5] Contd.



(c)

(d)

32T PHYS

(it)

(i)

(ii)

(i)

(i)

OR / ©i%41

What will be the total charge g in a conductor having length L,
diameter D and electron density n respectively ?

P G SRS T L, D S eREE S n 20, AR
4@ 5 WU g4 oAl w29 2

Explain why a potentiometer is suitable than a voltmeter for

measuring emf of a cell. 2

i Re 51 751 Gt b1 SrBlRSIE bl Ao &

e TeTaET il 34 | :
OR / 9241

A 10m long potentiometer wire has a resistance of 18 ohm. 1f
the two ends of it are connected to a battery of 5volt, calculate
the potential drop per unit length with unit. Given, internal

resistance of the battery is 2Q. : 2
10m BI9E G AGIHSHOR S5 @4 18 ohm | A T4 I 9O
5 polt-2 ([@BIE GBIE TS HEE I T, (0% SHurg dfe @
T oIl e #ien G GICS oiell 54t | Tl e (01N S
2Q |

Static charges produce - field, while moving charges
produce —___ field. : 1+3=2
Pgg wiwiey - o=@ AR I, wwRce Al
1F) (R o B |30 2

- OR/ g1

Write the analogous equation in electricity if in magnetism it is

expressed as 7 =rix B and mention the unit of . 1+1=2

s pHge @Bl TR 7 = ix B T, (908 g Fesiwe 2 S
e 5 24 vl O 9 G T 1

(6]



(e)

()
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(i)

)

(it)

Can a changing magnetic field exert force on a stationary charge ?
Also can a moving charge exert force/torque on a stationary
magnet ? Try to give your answer by a brief statement of your
OWN. 1a+14+1=2
@3 ARG I CFaz bl [N e Sidiag @siTo 95 el R
AN 2 OIF] G5! 971/5F ool IR AMEE 2 96t 5 e 3E
coiE Ted ate aue < |

OR / @94t

In a rainy season you are running with your umbrella opened
in a place where the horizontal component of earth’s magnetic
field is 0-26 G. If the length of your umbrella is 80 cm and your
speed is 20 km/ hr, calculate the motional emfdeveloped across
its shaft. . 2

YR ToTE (PRI 947 dize «fim o wfs cife onifs g Te
TPET CFEA SR THIE WK 0-26G | 3 (oIwR 2fSeR
80 e TR (O %S 20 km/ hr 4, (S1% 2fS(5ie weoine 42 59
e TED (24! TSI [pe-bles aa 9ol 341 |

A plane electromagnetic wave is propagating in space along
x-axis. If the magnetic field component of the wave is as given
below, write an expression for its electric field. 2

B, =2x107" sin(kx - wt)

51 Free e PR SARel RIS x-S frre Wi (gl AW
TR pEAT CHAIH @2/ Maavea 2 T4 2, (908 SRIGR
e Bolik<th! vl |
OR / G941 3
layer in the atmosphere plays a protective role, and

hence its depletionby _____ gas is a matter of international
concern. T+1=2

AEGAC AR A SR ANA bl T S

szl R ifem, W TR (%1% AR (A TR TR

- Bain! SiwETes Bee Fd 2 2|

7] | Contid
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(h)

(i)
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(i)

(i1)

(1) .

(ir)

(1)

Rays para.llel to each other but not parallel to the principal axis

of a concave mirror will meet after reflection at the 234
Draw a diagram in support of your answer. Lo+ 1a=2

g7 AN g AqH. IR TR @Rl R 94 SR
wAlers efewfie crR AR @ fifers 29 | (o Tew
Fefae «@ft oa i i |

OR / @241

Write two conditions for a ray to suffer total internal reflection.
1%1=2

51 FfE TremRl 7 efewen wfbdte aree a7 58 |

How many processes are there to produce induced emf or current
as mentioned in your textbook ? If an area A is placed in a

magnetic field B so that the normal to the area makes 45° with
the magnetic field, what will be the flux through the area?
Vo+115=2

W% Ryebims 96 4 fHge Tesn sRte (OFR A7e @20l
Al 92 TrEd Otz 2 I O FE (R B9 (Fi G (FaTE

A WE ZioH 991 (202 (3 TE FE2 OFa9 5191 45° (3l IF, (%
CRER ST AR (2 R TR AR e 29 e

OR / 5241

State Lenz's law. Name the other law of nature that it obeys.

F1+1=2
(siga Aol ot | oPfeq S Akl @ 2 A o

Write the mathematical expression of the postulate that an
electron has to strictly follow in order to revolve round the
nucleus. Name the scientist who proposed it in 1913.  1+1=2

ERG hiE R siReTne IR AfE ¥ ] el Wi
shiET FedmE dfifes aamRiE T 1913 e TR
wmﬁmﬁWWW|

[8]



i)

(k)

(1)

32T PHYS

OR / &<

(if) Calculate the energy in joule that is equivalent to 1 MeV. 2

(i)

(i)

(1)

(i)

R T = 1 Me V-3 F779es, oo 3 |

The total energy of an electron in the first orbit is -13.6 ¢V. Does
it mean that—

(A) the electron is bound with the nucleus ?

(B) energy will be required to remove the electron to infinity ?

| 1+1=2

AAIAH FHEALT 4T GBI ZERER I #E -13.6 eV | FARNT G201

ITEE FF @ —

(A) LEREAD FOERIRE TS g ?

(B) AEFTRGACH TPV WEG(a SISAIR ital 2 *[eq 2T 29 ?
OR / @12t

The transistor works as an amplifier, with its emitter-base

junction_—__ biased and the base-collector junction

biased. In this state the transistor is said to be in

: 5 State, ' Vot¥at1=2

GG~ GRS IR R @RI GRES

g el SR QERana sRaaenace I E | @]
wEe Glegan _ w[Es 49 IF Rl =

OR / 4!

What are logic gates ? Draw the symbol and write the truth
table of a NOT gate. ' 1+Ya+Y5=2

siee o'G & ¢ NOT &g (9153 =91 oz oiif o 52 (b fevsi |

What do you understand by the terms signal and noise in
communication system ? 1+1=2

T TS TS iF WEie e @ @ 2

[9] Contd.
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(b)
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(it)

(i)

(i)

OR / 941

The approximate bandwidth required to transmit

is 20kHz and to transmit - - is:4-2 MHz. 2

(eel TR A S @l ATEH el 20kHz SR
(2/9¢l <] AR 42 MHz |

Show that in a particular way of combination of capacitors the
equivalent capacitance C is expressed as given below and name
the particular combination. 2+1=3

C =0 G+ Catciasins +C

T

YA (@ (AR 9F RO A& TIge) 4I9ed 6998 CF &
FrIRWTE o 391 28 S (iR R0 eI AW e

C O el + @
OR / @34t

Mention at least two factors on which capacity of a capacitor
does depend. Define the unit of capacitance. Find out the
dimensions of capacitance using the dimensions of charge and
potential difference. Yo+let it 1=3
WS FTe 5] FFa $U TE T 7 75T €oIRS (R 4e e
T | MR G ke Tl | e e o il eRe FR AIeeed
i e <=

Show that current in each resistor of the following diagram is
ZET0.

oredl (@ wers fral oarsi 2fSe! @i st eifes Rpes AR

.xI;{”

A3V B 3V C ?V 3
: T R AN
-‘I' ¥ L4

L 1

!4 i

i

1 ¢t i
H 37 G 3y F 3V . E

[10]



(c)
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(i)

(i)

(it)

OR / 5231

What do you mean by mobility of mobile charges ? Whether it
is positive or negative. Show that mobility is expressed as given
below, where the symbols have their usual meaning.

- 1+Y2+1%=3

SR 6Tl EE @ 2 3 AN ([ AT 2 (e (@ e
weTo fraiand ol 991 28, 1'% [0 ATFOR THans 9 95
FR0E|
er Uy B
=
m
Ej and Bk are electric and magnetic fields respectively placed

in a region. A charge g is moving with velocity yi into the

region. If IE‘E = —ﬁ'ﬁ, show that v = ‘% . Name the arrangement
of E and B fields. 2+1=3

B} % Bk T3 0T O pRn 072 741 <51 WREATS B
T2z | B S g, v @R 6if FfE Ve (R yee A ko) 3
Fp = —Fp &, (74631 @ v = £/ | E WI" B~ 9374 75ito 2
JRZHR T 3

OR / &%t

What is a galvanometer ? A galvanometer has a resistance of
50Q. If across its terminals a resistance of 5Q is connected,

caleulate the fraction of current that flows through the
galvanometer. : 1+2=3

corere FoR 5 2 G5l see fbRE @e 50Q 1 3 e 1B TR\
N® 5Q @4 A T W, (S0 (FS FORGR MM To
I um sl eRIfEe 29 sl @i |

[11] Contd.



(d)

(e)
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(i)

(i)

What is mutual inductance? S, and S, are two long coaxial
solenoids of radii r; and r,, where 1, «r,. S, and S, have
equal lengths [. If n, and n, be the number of turns/length and
I, be the current flowing through S,, find an expression for

mutual inductance M,, of S, with respect to S,. T+2=3

gelitee [ ¢ S, WS S, Wbl wrFER BEe el f W& o, TH
S, W% S, T IFIG &= 1, <, | TR PR 0 11 77 n, o=
n, et WO 2 CaE TR oA el Wie S, 9 T eRifEe e
I, T, ([T S, AACFE S;9 UGNEIT NS M,,q o] T
o ==t

‘OR / 9241

Two concentric coils having radii r; and r, are placed coaxially,

where r «r,. Obtain an expression for mutual inductance M,,

of the inner coil with réspect to the outer coil. Define self-
inductance.. =+ 2+1=3

n S T, GAES bl GHET] I Uh] GRS e 31
T, TS 1, <, | AT LA AT [CoT PLEDR AT
SO M,, 3 Ot SR Refr 2| T AR A B

_Arrange the following words, so that it becomes a meaningful

sentence.
“A parallel plate capacitor of very low frequency cannot pass
through an alternating current.”

Write in brief about the need of displacement current.

1+2=3
were fral = B! el A oo 4 |
“dbl WS T TR FAE Al YRS ARTS] 2= W@ Al
I @RS
TR 2RI SRS NOR TOS b 4 |

[12]
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(g)
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OR / @441

(i) Write M (Microwaves), U (Ultraviolets), R (Radio waves),

(i)

(it)

(1)

V (Visible waves), X (X-rays), I (Infrared waves) and

G (Gamma rays) in the order of decreasing frequency.

Give a short description of any one of the following:  1+2=3
(A) Sky waves (B) Space waves

TGP SIS M (TRF 1), U(Serag ), R (oe wsesl),
V (vEirTi wael), X (GEER), [(SaeEiEe ) @R G (i 3f)s
o |

ware fial Ripi @b esi e 5t &l |

(A) IR o9l (B) T wel

A beam of light converges at a point P. If a lens is placed in the
path of convergent beam at a distance of 12 cm from P, at what
point does the beam converge if the lens is a convex lens of
focal length 20cm ? Draw a neat diagram of it. 2+3%=3

(ol SMi7g <ol B g p-te1 wfemsl ezl I P-Rpcbieeia
12 cm %agS, SfeARl @R fesies 20cm TP 9 93
T 79 B 34 2, (0% iifes IRER TS SfeAFl 27 2 [
<5 +iFER B uw 3|

OR / &%l

State superposition pfinciple of waves. Mention at least one
example of coherent source of light. What will be the phase
difference between two light waves, if the path difference
between them is 2-547 1+%+1%2=3

o[ SICAIsIoR TSCO! 14t | (oA KT TR &S PS5
Tniggel il | A WO (ofiZd SR R #4Y Py 2-54 W, (90T
ées e Wil AL o 29 2

The kinetic energy of an electron is 120 eV. Calculate its
momentum and speed. 112+1%=3

Bl FERHE oife W@ 120 eV | TR SR Wi &S 441 41|

[13] Contd.
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OR / 2l

(ii) - Write a few lines on any one of the following : 3

1)

(i1)

(A) Wave nature of matter

(B) Davisson and Germer expenment (no need to draw
diagram).

. woie WAl Al BT eoite i el g

(A) e o el
(B) (Tfepd W% GisfiE #90w (fous =i MeIE) |

Name -the formula given below. Using' the value
1-097x107"m™!, if needed, find the wavelength of H, line.

Arrange H,, H; and H, lines in the spectrum of hydrogen in
the order of decreasing wavelength. Yot2+1=3

o1 FACHIA AN vl | I e =, 1-097.x107 m ™ TS D
R H, @eER skog A 1| g2w'tem i) H,, H, 9%
H, RAETE Tagpme S3oitnd 2ol et |

R
%_R(f EEJ_
OR / @3d
Name the processes of the following nuclear reactions :1/ i
6=
v e Rieraniges @ i e :
(A) BU >%'Th+3He
(B) EP-sZS+E+v

(C) P>n+e +v

(D) A 250 5 0 xe + Ssr12%n

(E) ‘H+H- iH+e' +v+0.42MeV

(FF n>p+re+v

[14]



(i)

32T PHYS

(i)

(1)

Draw a neat and labelled diagram of a full-wave rectifier
indicating the primary and secondary of the centre tap
transformer, two junction diodes, one load resistance and a
capacitor for filtration of ripples. Moreover the wave patterns
aftér passing through each diode and also through the load

resistor. ' : 1o+ Vot Yot+1o=3

5 BBE (57 (GHTHRR I TR (T P, TO! TS TS, Ol
SR @4 iR Tk Rt SfREtE OB 4i9e BfEs IR Gl sjose
scfeid BF i | 50T TofRe TS hR TSR W Wi ©F
@IEF WEEH S (2 (AR OI6R AR T 34

OR / @4l

Describe any one optoelectronic junction device mentioned in

your textbook. - _ ; 3

O AR 24 R G5 S FERGE GIE (R Al

4|

What is an ac generator ? A coil of area A , number of turns N

is rotating in a magnetic field B with steady angular speed .

" Show that the system generates alternating current or emf at

_any time t. Draw a graph of & vs t. Name three types of such

generators. o+ Voot +3=5

S T BeolE 5 2 A (e SR N AIRTE <l $E G4
Wmﬁw@?lﬁa@mqﬁml oredl (@ “rafeeIa R
e AfRS! GAZ A fge IS 6 TeoAl WA | £ -3 RATCS -
WWWWI%@%%@W%&WWWI

[15] | Contd.



(b)
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(i1)

(111)

(i)

OR / @941

Define rms value of ac. Show that the ratio of rms value of ac
to its peak value is 0:707. An electric bulb which operates at

12V dcis connected to an ac source and glows normally, what

would be the peak value of the source ? 1+3+1=5

AT 2l 51w e T T e | (rgedl (@ ARRS) ek oiw
51 A IR 2R A T A 0-707 | 12V de=S B 91
9B} 1 <51 RS 2T BACE ACe I FRE 2 Ui gl
0O | TEAGR A W [ o5 ¢

OR / 5124y

Discuss ac voltage connected to a resistor (R). When an inductor
(L) and a capacitor (C) are connected to ac voltage separately
then the currents in both the cases are expressed as given below.
Write a few lines on each of the following. 2+1%+1%2=5

GO1 @4 (R} TS G ARTE! RS 577901 Sitaiiom a1 | %203
S (AGAN <Ol WNEF (L) S <61 47T (C)-73 10 B! 21778
R St 41 2, YR CRTe 2RIg wes faemE e 7= 51 |
AR SoFe @R &2 |

=1, sin (mt~%)
i=imlsin (mt+%)

Find out an expression for fringe width in Young's double slit
experiment. Light of wavelength S00 nm is incident on two slits
which are 1mm apart. If the screen is placed at a distance of 1 m
from the slits, calculate the fringe width of the fringe pattern
formed on the screen. 3+2=5

206 fa-fem o e i a6 2amEf BT 3= 1mm IRdee
24! 9! o €7@ 500 nm SRAGe (oiiza wieifes (e | I fHwaem

- oS 4EE 1 m R, (S8 e A @3 sifbweme #ff @y som =10

[16]
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(i)

(1i1)

OR / &1?4]

‘When the double slit in Young's experiment is replaced by a

single slit, name the pattern of fringes formed on the screen.
What is the phenomenon due to which we see colours when a
CD is viewed ? Mention at least one difference in the fringe pattern
observed due to @ interference and diffraction
phenomena. Describe a simple experiment by which you can
observe the diffraction phenomenon in your home.

Ja-1 $1+2=5

cafenl Zaes s9re B-faws =R 61 2w ImR 3= =7, < PiE
@R/l Ao An & 29 2 @fST @49 CD & B8, O I=el |
fETE A€ | @2 ARSI T 2 FEoH SE SR 2/Fh5 1oIe
AR @ bR e e Fe bl AL T | G ol

oAy 7o 1 e offt SorEa 2Afetal g9re e FRa AR |

OR / @941

What do you mean by polarisation of light? Name the law
which gives us the intensity of emergent light when passes
through a polariser at different angles. Mention two ways of
observing polarisation as described in your textbook. State
Brewster’s law. Find out the Brewster angle when there is
transition of light from air to glass.

( Hints : tan1-5=0-026, sin1-5=0-026, cosl-5=0-99,
tan-11-5~56)

1Y+ 1s+14++1+1=5
(oliz=a e e o & @ ¢ Rt v@e « bl SeieseR e
Rfen @ide «K (2 @R (iR SHer sfmd e ot 5" & 2
CorR Aieifee @ 1 7 ol Trmd 1 [ vhR FRTe SAedy
SifRBa 2RCae ied #ial T | BRE 0! B | e oAz arEeEr
SITITE FERY Wh, (R (RIS IBR (@4 Fefa =
(Z=fe : tanl-5=0-026, sinl-5=0-026, cosl-5=0-99,
tan-11-5=56)

[17] Contd.



() (1) Write an expression for mass defect using AM, Z, m BiaA, M

32T PHYS

and M where the symbols have their usual meaning. Define
binding energy of a nucleus. Obtain the binding energy in MeV
of a nitrogen nucleus. ' #143=5

- Given,

(it)

m(}N )=14.00307u

m,, =1-008665u
lu =931-5MeV/c?

ABAG S 2 = ACTS AM, Z, m,, A, m, TR M ITTE IR
wadIha b1 eI fra | ek amifes et fra | 9Bt wiE5 tew
e Immie Me/Fo oom 41|

frall wiice,
: m(}*N )=14-00307u
my, =1-007825u
m, =1-008665u
lu=931-5MeV/c?
OR / &34

Draw a schematic labelled diagram of a nuclear reactor based
on thermal neutron fission. What is a moderator ? Give two
examples of moderator. Write a few lines on controlled
thermonuclear fission. : 1Yt 1+latlot116=5

ST G Rt Akafbs Rrase fofes e Rerse «ol Sivf fBa
it | e & ¢ e 7o Targad Tl | afEe efeE R i
QTS (FHIE vl |

(18]
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OR / 921

(ti)) You are given two circuits consisting NAND gates as shown
below. Fill up the truth table for each. Are NOR gates considered
as universal ? If Yes or No, answer why. 2+2+1=5

NAND (51’0573 71f3'S 751 I6) ©eTs (r3AIaTa Colaiar (7edl T4 | G-
(BRE 72 2@ 3| NOR (315 A=W (o' 20 ¢ 17 =0 a1 w1,
(o [, Ter foat

Ao S iy S

; o_r___DD D}—GY

== OO
e = i E=R s
= =OoOlOlx

- Ol=|lOl

() ()

[19]






	AHSEC-HS-Physics-Question-Paper-2022
	Physics-Question-Paper-for-H-S-Final-Examination-2022

