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Model Question Physics — 3

Group - A

Give answers to the following questions either in one word or one sentence.

(Alternatives are to be noted): 1x10=10

1.(@) ‘A progressive wave carries energy in a plane perpendicular to the plane of
wave front’” — is the statement true ? 1

Ans: The statement is not true.

(b) Beats will be audible if the difference in frequencies of two superposing waves
is not greater than . 1

Ans: Beats will be audible if the difference in frequencies of two superposing waves
is not greaterthan __ 15 .

(c) The value of potential inside a hollow spherical conductor is .1

Ans: The value of potential inside a hollow spherical conductor is e So R
R= radius of the conductor.

(d)  Can it be possible to accelerate a neutron in a cyclotron accelerator ? 1

Ans. ltis not possible to accelerate a neutron in cyclotron accelerator.

(e) Comment whether P-type semiconductor is positively charged or not ? 1

Ans. P-type semiconductor is not charged.

() Give an example where electron ejects photon. 1

Ans. In X-ray production electron ejects photon.

Group-B

2. (a) Why centrifugal force is termed as pseudo force ? 2

Ans. There is no existence of centrifugal force in an inertial frame of reference. The
source of this force in a noninertial frame, cannot be find out. It appears not
due to action—reaction like seal force. So it is termed as pseudo force.

(b) Degree of freedom of molecules of a gas is 5. Find the value of C,/ C, 2

Ans. Weknow%=y and y:1+2.

f

\



Ans.

(d)

Ans.

(e)

Ans.

In this case f = degrees freedom = 5

. _1+E_Z
C 7
P _, -2

At equal temperature does r.m.s velocity of the molecules of Hydrogen and
Oxygen will be same ? Give reason . 2
At equal temperature r.m.s. velocity of the molecules of Hydrogen and Oxygen

will not be same. Because for Hydrogen

3RT

2

/3RT
Crm.S), = . Since MO, > MH,,
( )o2 MO, 2 2

so (CrmS8),, <(CrmsS), ie. rm.s. velocity of Oxygen will be less than the

(CrmS),, = and for Oxygen

r.m.s. velocity of Hydrogen.
An electron when projected from rest through a potential difference of 60,000 v
attains a velocity of 1,46 x 10" cm/s. Find the ratio of charge and mass of
electron. 2
Here v = velocity attained by the electron
= 1,46 x 10° cm/s
= 1,46 x 10° m/s
V = Potential difference through which the electron is allowed to move.
= 60,000 volt
m = mass of the electron is S.I.

e = charge of the electron in S.I.

So, 1mv2 =ev
2

2
or &V’ _(146x10°f 146x146x10'

ce_vV _ = 1776. 33 x 10° coul/kg.
m 2V  2x60,000 12x10*

A metal shows photoelectric effect in green light. Will it show photoelectric
effect in violet light. Give reason to your answer. 2
Yes, the metal will show photo—electric effect in violet light also, because v, >
ve and hence E, > Eg, where F = energy of E.M. radiation

=hv,



3.a)

Ans.

Group - C

What do you mean by centripetal acc" ? Obtain the expression for centripetal
acc" of a point particle moving uniformly in a circular path. 1+3
If a body moves in uniform circular motion, then the body has an acceleration
towards the centre of the circle due to change of direction of it's velocity with
time. This acceleration is called centripetal acceleration.

Consider a particle of mass ‘m’ moving along a circle of radius ‘r with

uniform angular velocity ‘w’. Let v, and v, be the instantaneous linear velocities

of the particle at A and B respectively in a time Y v,

interval At. Since angular velocity is constant, the B X
magnitude of v,andv,be same. Therefore the & v,
particle’s velocity changes due to change in /) A

direction only. Take a point c. Draw ca parallel to
AX and cb parallel to BY.

Now [V, |V, =V

i.e. ca = cb. 2
ltis cleared that ab = Av = change of velocity =V, —v,. b v,
v ab v
-. The centripetal acceleration = Av._ab : ? c
At At

If At is small then 6 will also be small. Then the hard AB will be nearly equal to
the arc AB. The AAOB and Aacb are similar.

b _ca

""AB OA’

Or, a_b:X’ because AB=v At;ca=v;OA=r
VAt r

, where n is the unit vector directed towards the centre.

So the acceleration is termed as centripetal acceleration.



b) An artificial satellite is moving in a circular orbit around the earth with a speed
equal to the half of the magnitude of the escape velocity from the earth.
i) Determination the height of the satellite above the Earth surface.

i) If the satellite is stopped suddenly in its orbit and allowed to fall freely

on the earth, then determine the speed with which it hits the earth’s

surface. 2+2

Ans. Let the velocity of the artificial satellite be v, then v = G—M

Rth
Where M = Mass of the earth
R = Radius of the earth
h = Height of the artificial satellite from the surface of the earth.

Let v, is the escape velocity then

2GM
Ve =1/—
R

According to condition,

V=V_e
2

Y
i Now, v=-%
(i) >

or JEM_1J2GM
"VRth 2V R
GM 1 2GM
or, — =—Xx——
Rth 4 R
or, Rth = 2R

[r=R]

(i) Let the speed of the satellite with which it hits the earth be V.

Now the total energy of the satellite when it is in orbit,

1 > GMm
E;{)=—mv® ————
Er) 2 Rth

1y GM_ GMm
2 Rth Rth
GMm B GMm
2(Rth) Rth

= —fﬂ (1)
(Rth)



The total energy of the satellite when it just hits the surface,

1 GMm
Er)=—mv? - —— (2
Er)=3 = (2)
Now E; =E;
or, 1mv2 ~ GMm __ GMm
2 R 2(Rth)
mvZ GMm GMm
Or, = -
2 R Rth
R Rth
=2GM l_i
R Rth
= 2GM 1.1 ,h=R
R 2R
_ 26M _GM
2R R
_ [om
=
c) Show that in an adiabatic expansion, work done (W) by an ideal gas is
W = 1l[T2 —T,] where temperature of the gas changes from T to T,. 4
=Y
Ans. We know that the work done ‘dw’ for expansion of a gas by an amount dv is
given by
dw = p dv
In case of adiabatic expansion of ideal gas pv' = K (say)
K
or, = —
VY

so dw = £dv




R,
-7

d) which property of wave shows that sound wave is longitudinal ? Calculate the
value of Young’s modulus of steel if its density is 7.8 gm/cm® and if sound
travels in it with a velocity of 5200 m/S. 1+3

Ans. Sound waves can propagate through liquid and gas medium like longitudinal
waves. Polarisation of sound waves is not possible. Polarisation takes place
only in case of transverse wave. So sound wave is longitudinal wave.

Velocity of sound wave through a rod or through a wire is give by,

v=|¥

P
where v = velocity of sound wave
= 5200 m/S
= 520000 cm/S
p = density of the material
= 7.8 gm/cm®

y = young modulus of the steel wire which has to be determined.

Now 520000 = .|
V7.8

or L —52x52x10°
7.8

Sy =7.7x52x%x52x108
=21091.2 x 10°
=2.1 x 10" dyne/cm®.

e) Two capacitor of capacitences C, = 2uF and C, = 8uF are connected in series
and the resulting combination is connected across 300 volt. Calculate the
charge, potential difference and energy stored in capacitor separately. 4

Ans. c;=2uF, Cy = 8uF

v = 300 volt. The two capacitors are connected in series.



Let the potential difference, charge and energy stored in the two given
capacitors are v4, q¢ Eq and vy, gz, E> respectively. Since they are connected in
series, sO Q1 = Q2 = q (say).

Now, v1=i and v2=i
Cy Cy
v=300volt = 4,9
c, C,
[ore)
c, C,
1 1
2uF  8uF

1 1
= +
q(zxm-ﬁ 8x10‘6j

1 1
= qx10°| —+—
i (2 8)

5
=10%gx=
q><8

._8,300

5100
=480 x 107° coul
=480 pn coul

So, v, =9 _480mcoul 6 01
(o 2uF
i=480ucoul
C, 8uF

V, =

=60 volt

E, =1qv1 =1><480><'|0_6 x 240
2 2

= 57600 x 107° Joule.
=0.0576 Joule

E, :%qu :%x480x10_6 x 60

=0.0144 Joule.

f) i) Define magnetic moment of a magnet. What is its unit ? 1+1



Ans.

Ans.

¢))

Ans.

Combination of two isolated, equal and opposite magnetic poles separated by
a small distance constitute a magnetic dipole. The product of pole strength

(gm) and length (L) of dipole is called magnetic moment (M)

~M=q,L
In S.I. system its unit is Am?.
If a bar magnet of length L and magnetic moment M is bent into the form of a
semicircle then find its magnetic moment. 2

Let the pole strength of the bar-magnet be g,. So M = q, L.

Now d be the diameter of the semicircle, then L = nr = n%

2L
T

Ord=

In new condition, the magnetic moment

1
0
3

o

1
o]
3

X

State Mosby’s law. State two importance of Mosby’s law. 2+2
Mosby’s law states that the square root of the frequency of any particular

spectral line is proportional to the atomic number of the target element i.e.
Jva(z -b).

Two importance of Mosby’s Law

(i Properties of an element do not depend upon it's atomic weight but
upon it's atomic number. So atomic number is the fundamental quantity

of an element.

(i) A straight line graph between Jv and z indicates that atomic number

increases regularly from one element to next element. Hence in the
periodic table the elements should be arranged in the order of

increasing atomic number.



4.a) i)

Ans.

Ans.

ii)

Group —D

Show that the fundamental frequency of an open pipe is twice that of a

closed pipe if they are of same length.

Ly L

'

Closed Pipe Open Pipe

One closed pipe and one open pipe both the same length ‘L’ are taken
for consideration. Formation of fundamental tone in both cases are
shown in the ‘above fig'. For closed pipe frequency of the fundamental

tone is given by,

-~

=2n

i.e. the fundamental frequency of an open pipe is twice that of a closed
pipe if they are same length.

What are beats ?

Periodic variations of the intensity of wave resulting from the
superposition of two waves of slightly different frequencies is known as
the phenomenon of beats.

The frequency of a tuning fork is 256 Hz and sound travels to a distance
of 40m. While the fork executes 32 vibrations. Find the wave length of

the note emitted by the form. 2+2+2



b)

Ans.

Ans.

Ans.

For 32 vibrations the distance traversed by sound wave is 40m. So the
distance traversed by sound wave for 256 vibrations is g—g x 256

= 320 meter.
.. v = velocity of the wave
=320 m/S.

k@ = E =1.25m.
256 4

State Biot—-Savart Law.

According to Biot-Savart’s Law, the magnetic field dB ata point whose

position vector r with respect to a current element d/ of a wire carrying

current |, is given by

dB:H_ol(dfxr]

4n| o3

By using this law find the magnetic induction B at a distance ‘d’ from an
infinitely long straight conductor carrying current I. 2+4
Consider an element xy of a long straight conductor AB carrying current
| in the direction from A to B. Let P be the observation point at a
distance x from the centre of the element.

PM = r = normal distance of the point from the wire.

According Biot-Savart’'s Law

dB = magnetic intensity at P due the element xy

1d? sin® . .
=Ho 5 sind = sin(n/2 — o) = cos a
4 x
Ir sec?
_ “—Ox sec ocgoc cosa. from A O p
4x r
cos? a
I r
=“—°—cosada cos o= —
Adnr X
I
=Ho ] cosa da X = r
4 r cosa
Y4
tana =—
;
/=rtana

d/ =r sec®a da.

10
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e -3
e aweflm ursdy a1 Wb AT Teg w8 | (R e )
1x10=10

o3 weifRfEs (2 sjfad Ipnd 2o % w1 2 Treaifas ord o 232

(3179 ez ioe 41)
(i)%‘ﬂ‘@t (ii)%‘ﬁhﬁ, (i) = =1, (iv) ,/ 4 w5
n
[l i,
2 2MR?
4wy = low w=— & |
1WH1 2W2 |: T 5 :|
2
:EMR2W1=ZM[EJ W,
n
=Wy = N"W4
T
T,=— @, Ty =24 961 ; T,=
n
24
T, == T

MCE G B ICCNR SRR EIE R IEERIS %a w1l e freraifes el =09 % 5! |
n

5F T @3 (Fa (@I TG AT 2

(i) T=fxF (i)T=Fxr (i) T=F.F (iv) T=rFcos®
TF TOa CFGG T =7 xF 76 70 |

AR~ @oiT (1 CPICET] e TR T i 25T —

(yg  (i)g/l2 (iii) 9/3 (iv) 29
A @ T @ @I Rre T2 ARETE AN T g |



o, HRAAE AE@ v, @ 923 97 8 P TR A o € JPMES 5

@ (1R alred e sl —
(i) 5ve (i) V?e (iii) 25ve  (iv) Ve
TeRs I a2 g = %
GM
- offedE oweE, g, = Rze

e

e oicsl B aicza eagd, g = o oMe 1 OMe _ ge

" (B5R,2 5 RZ 5
v, ~J29.R,
& v =2gR = 2.%.5Re=m=ve
- AR @ IE@ Ve, @ A2 T 8 A ToTg AT o € AT 5

@l (772 2l0e SR v, |
() AT (I 4 &l (A (T =0T ST 2

BeRs A IS (polarisation) 45 2SN F (T ¥ S5 SO | ST AR

IREA T I | ([RY *IH GG AN 23 ] Of2 3Z] S () O |

d) N SIHRWCH G GFAA SNCETE SIS N AT ATOBIET oy TG 742
i = (i) nh (i) (2n+1)% (i) (2n—1)% (iv) (2n+1)%

Teds A SR Y6 G539 SNEIRFSACHE W SIS YTOBIEE ARG 9125112
Z&T ni.

9L, OIHYL-GF TR WG |

Teds (I T (A N HGC AT 75 T (AT M| [qasferg 212ondy @
TR @8 T | GO AT STl T A0 | @ ATl R
FEFALE ST (wavefront) I |

(e) v PR U wifze © WBfFe (NFAFCS TSI q SN SNfEe FCF 2=



Sicomirel T, R i T A () 6D, (i) 9 (i) —— 9 vy 9

drey r 8n e, r?
Te: «2r—>

__ 1 qa _ 1 9
drne, (2r)2 16me, r?

r APIET 9 NifEe @ TS (HIERE e q S wifes @

2

2
AR {0 A, el A e e

16n e, r?

w2, Wfe SIS S 4 AT T O S el 287 17 2
Teq: Wifzw «ifFQ3 S 403 9109 T O IRET O CFE T (@R 267 TEDE |

Fiae SRR SN SIF AT O S A |
(f) TN | TOFG (I AFFeS AMF 95 2

eq: c=2 = g% / (oG
\'

IR o K B BNAC) L B ST ACT RGO

(@) @I METSIEHIRGRCEE SMNEEIE TR T 2051 € 70 @19 A0 2
(i) cafeics T @iy (i) ifice ©w @i, (i) TN Wy @i .
(iv) TS SH (4 |

TeR: I STRTSIIRGRE SHfEtE Fee T 2@ O3 7 @9 FO &7
G WH |
(h)y  ~IfF<S! &RIEA r.m.s. T 8 AT TS F© 2
Teqs SRSl 4T rm.s. W = AN /42
Lorms. T AR =142
- RS 2R rm.s. W € AENEA TS 10 42 |
(i) (1.101), @3 wifSe T oz 1

Teqs 1.101=1x22+(1x2"+0x22%2+1x27)



11

=1+-+—=1+05+0.125
2 8

= 1.625.

(1.101), = (1.625)10

A, (11.375)10 AT 217 W Fefar 511

©eds (11.375)10

@3,

211
25 -1

22 -1
1 -0
@4,
375x2 = 0.750
0.750 x 2 = 1.500
0.500 x 2 = 1.000

. (11.375)10 = (1011.011),

(11)10=(1011),

1 (.375)10 = (.011),

() 2GS T v IR 2ERGER *IfE fFeiarra «feq Foed 2

Teds e o,
4
me
E =
" 8&2n%h?
Qe
me*

GR  E,=-

E, me*
8 €5 (2)°h?
E
~E,=—%.
tT g



I, A FET G0 (FIOEE S T (i)% (ii)% (iii)hTC (iv) h.

\OACEF: xwmaﬁwﬁﬂﬁmawﬂmh%
et - 7
1 fEffRe el Tea we ¢ 2x7
L B(O)t,
(@) WRF @98 FfF @ora T=F ez Feat |
Tews foq 2209 @RI A /™
A0t

e s w= 2279 _0

2 I:1 t
t=t,— t FE TGN TGS T TG S = AB  BItoid o7df

a2, e:%

S
LW =—
rt

W@ﬁ@@'ﬁv:?

\
r

AR @0 = (@ @6 x TR AP |
(b)  2FT @ T ARAYPT ARG h Twel o€ h @3 AL g @3 ARRSE

@12fba o 4 |

W= SV ETIW

Teqs
A

GIREERESIIc]
P ffRSocew A=

OR = jfa3 P

TfoFe 999 ()
W L e e e e — —— i o —— ——

vj@%ﬁmcw@m—»'



T el #fAF9 W (AT qHeT A g 9 ARG (I TR |
G507 TSGR g7 I TACTH AN TS AT | A 7j0d7 I2cd g -9 M
Tl AT AN AN FAC A | A g-a7 31+ 5 2 |

(c) I ¢ THAETR CF(G G0 AT Ol5t ARFCEAS SN CFGg (& 5o

AT O AT 2
Beqe ST B9l € STod Olosad Soi ffroamiie | T2+ (&IeT e «Ifsnw

STPTCS T8 Tl 2 O ©iF wi=isa] i e Siwes (v ) € (P ) v2E Iia AR
i = T S 77 (@0 ©lel At O SiPisial e 91 T SR
Blol 73 (A0 Sl QRS T Siosial Jia w1 TR | 92 TR I 42 &l
AT Ol | FIeT @ TAETR (g AZIFN ] €T &) 2T GFLFI DA

19 | T 12-2FIR ST Ol 261 —
(i) =5 omreE wiesiEs oe (C, )
(i) 23 oIel el 99 (Cp )
Y, AN € Twolst Al ey @19 |

Teqs

AR ol
MIEE STered *f& @3 AT M g *f& ¢ Tes! 43
Treolq Afea T 1 | QI T |
G =ifea sifaasa 27| Wi *ifE Teifzafee A |
IRER A pv =K aieg Faetel ANF pv' = K
A g SIfe 7T | AT o oife =17 |

(d) i g e aEsaE wael & & 0
Teqs ©iET Igdd Hnfaike we wfe A vamg —




(e)

(i) ot @« afiven 70 wiftce seimeiE e 2 |

(i) G FE (@ O A 2 OIS @ 7Sfb 5/t =1l A |

(i) WS TR A AMHCAT AR (@ A O] 23 |

TEIRE AGICF (3, 0) € (0, a) R IAEE q € q =N A= (a,a) Fgre

AT A F© 2

Ted: A e SkiEe Sidiea oy P s ai<en

_ A ot
E = 9 PR R |
4ne, a E :
E, = —, PS 3qI<g i
2 4An €, a’ ©, aB) »>
Lo P(@,a) SE,

P e =% @y E=E, +E,
E=JEZ+EZ=— */Ezq >

4ne, a Aa, 0)

G, m CEAIFO q AN e T | G0 L R O AR

TR AT STERT O (F@ E (© Z7 T @b SoF (@21R AN F© (@1 FA 2

Ted: O (A @RI,

(f)

T cosd =mg (1) i
Tsind =F ... (2) T cosO A 0
0
E T sin6
A AT 76 (A0 AR, < S >O
Tsinb _ F
Tcosd mg v
mg
—tano= IXE [ . @ F =qxE]
mg
~o=tan'9E
mg

AR givy 5 7 R eofx e ¢

Teqs AR gy FEfaRke Ranef Sqa meq @ —



() AR R AR - Jamien AR owa ol w3 2eTw 47T
[SIRERE

(iy  TI=oael B TRk AT TARFS ¢-
I SRS AR Faoae! B o AR SvfRion (g-oikes) &
e 6 TR e Ol Qg I A |

iy SN NoEE 245 -
AR TG @I AATTST Tt A O 7P AT |

LY, AT ACATTF 2AIST FAEF AR W€ |

TeRs A0 12 AR Siiced Tas! Mss »iAifwe ( dielectric ) I67 2 | GG
QR AR AT o7 W0 AP A0S @I @7 oMl e 4I7g Towed Ja
AT OIF & IS W #ARMIed AAPeT 47 7en =7 |

@ IEFT T I QA g

(@) @3 oraa AR ofbe paRT SR ofvera, (GIFacwa ¢ [BIEd
fires oo =1 |

T3

St PN

L

BIEFeFg B, y-SI0Fs M@
OR SfTTHG E, x-SCHA M 0o 31 ofepaan o [eiEd @&t (V)

Z, SR S AR |




st - of
o fanfiRe emiafer Ter e (Res awefe o 39) 4 x 11
(@) RETTFT M ¢ M R & AR (A ... THOR JeFR A2 emfEFes

T Flaw Sotazd (@ orale (@ TR oREFIe S ToAR few FeE | Totaef

GTTET Tolag 2 h &F A 9T F 799 g = 9.8 m/s?, R=6400 Km.  2+2

Ted: IS eaM @R TZFJPNE R @R h Thely G Ffaw Tolag &1 IF v
@t 7RSI anfrd T | 94 Fiaw Tolazl (@R T AreEE S ® 16

TR e (AT AD |
4f3, To192f6a©a m
R r= R+h m
Ve
2 ///’ : \\\\
. oo = T h N
R TR T = G'Vzlm Q /
r \\ //
mv?  GMm _ |GM - -
r r2 r
_[em
(R +h)
it e T = 20 - 2MR+h)
' GM
R+h
7o 2nR+ h)3/2
JGM
2m(R +h)3/2
= % (1)
gR

a2 I h<<R 3, O

T=2n\/E
g

TR G Pt TRF S Gl ST I A |




Toltgd 1 712 ANl (AT AlB —

212 2213
R+hy = R I :>R+h=[gR T J

4r 472

Gt T =24 901 =24 x 60 x 60 sec.

R = 6400 km, g =9.8 m/S?
(R+h)=4.24x10"m

= 42400 km.
. h = 42400 - 6400 = 36000 km.

;. BITNER TSR (@ h = 36000 km.

T, TR e FIE A 2 M ST IEF (A r 7acg e g aa |1 1+3

TE: OFF SR (I TGS SN 179 (AF T (a9 (@I Koo St & i
M2z Yo @ AR I F00 2, O €2 g Teiady [es a1 23|
M SS9 (1 T _r wH0g o 2

GTF0E TR 2T f-CGM

r2

I G — RN &< |

g f= @ GFF OFF @07 Taaiiie] TR 96 | O ©dfd dr
r

R R AR TS 79 O = —f.dr = —(—fdr) = fr
g f @ dr Reidre 32 o3 f.dr = —fdr &b s 72y (&
TG SIS FOI TS 203

= ;[fdr =i %dr = GM;[?—; = GM[— ;L

_&M
r

oM

.’.MW..Z@ﬁfWrW.\aﬁWo =— ;

10



(b)  lvfeRwz @2s @t [ge 1 0°C TR GFIT IAFCF ST (AF AHro

T T6 | @7 #ITeT 50% OirHiers Folrse 2@ I7ThE e el | v

F© THO! (A (T RS 2 2+2

Teqs wlvife [ 22w 79 -

719l Rupia @2 @i, @i AT ©ist e €2 Sl 1ol Fie 763 — (i)
€% Wit g ot wezIB9 Sreredet *ife A R (i) i SReE AR Az
g 2 et (external work ) 19/ I3 |
CRIN

Fre oY = Tgwar «f& 3w + ATF I |

Sz 1xire srmi2 sifasind (2 sivrei fKive 20e 2@ |

NEHE T ACEI ST = m R h TS (AF & 24 |

;. (N6 FeFE = mgh

. T R Gy Ol =ngh><%

WA J 2o Ol TIfEE Ools | SR m I8 SEed Sl SIees il
=ml [®AE L 5 & Ol ]

.‘.m—ghxlsz
J 2

2LJ :2><80><(4.2><107)

g 980

= 68.57 FENGE |

C. WSS 68.57 TEIINGR Trew! (A @l g |

AR, WS (T Toolo! (G4 ATIG ANY (G4 TroNdl S

=h-=

y @ (@M | SIRIeE BA SiTed i ©if 0.155 Cal/gc' @3 3 Bitsl

e wist e St | S SaE eow 32 FLGHE T &7
2cal.Mole °C™" | 2+2
TeRs AN 93 FEelel AR APER B P O3 SIReA v 43 [ TS
b 251 INGF™

11



(c)

Pv= &3 ...(1)
PVi= &5 ...(2)

IEERIG RN ERGIERIGIE SR
WA v =

[EER ORI BRI GIEASI G RSAO k|

1 TR FANPINS SR F 1Y
pdv+vdp=0= 3—5=—% L (AT S |
2 7R (3 SR I AR —
ypv' 'dv + vidp = 0 = 3—5=—% = Fgoll (F104F Aife
oY, (I Ce Faolel @1 aife =
yx @ s e @1E TS |

FEelsl 12
T S @7

23 SO SRS (A =12 Ot —

C,=MxC,=32x0.155 = 4.96 IR/ @F °C

. FRawitel wifseEa Gliet e ol
C,=C,+R=4.96+2=6.96 W&/ & °C

. FZawitet sRicEEE S oot

C. =

C, 6.96
M

25202175 <5i (;E % / m OC

A FE @ TK TeoR M oieifie @y R[S ok sealen oie

3RT

ISR IMER AT (rm.s.), C= [~ — | RE@ER aTg 0.178 gm/lit 2

M

12



2Tl Bivl @ TReeR fRfeTas SefF 91T J9((A0ora 57 T 7J ? 2+2
TER: (A TF 1 &N Y (@ FER B p, ST v, AT OSEE T @R

SpCeIeliE! e N
Wi, sfewgEiR 517 (p) = %mncz (M= 5 o o7

n A3F SRS I AR = %]

T p= T Nz [ @I ¢? = c’rms]
3 v
1 2
:>pv=§mNC (1)
. S SR AR ST
pv=RT ..(2) R — G 9717 35

G2 1€ 2 T AN 3@ 13
1 2
—mNc“ =RT
3

:%MczzRT ...(3) [M=mN =1 2539 SETE e |

62 - 3RT oo % (zmifee)

@I @i, C,, = %

T Cms = ST 91G I9(C9 915
P= biof
D = e 9%
@4, P =76x13.6x980©Z / 3of (AN

D =0.178 gm/lit = 0.000178 gm/c.c.
c - \/3x76x13.6x980

0.000178
B / 3038784
0.000178

cm/sec.

13



=1.306 x 10° cm/S.
2], Tl Ifa FAET @R TR ToTg ATIE I Ao Sefas oo

IS I PO AT 2@ 2 @ SN T2l 77°C (A

277°C 331 2 1M Sifed sifexife sroaal T Jim oA 2 242
Tehs S oI Bist P, Teg D @R IR S99 3900 3515 C 26 Sl wifel

C=\/§=‘/% ( M= 0F S6fs ©9)

QL AN (AT T AR
WEY Co T
TRy Beo! e FAE 0 W™ rms (@91 Jia AT |

1
AR AR Coc —
N N \/5

TIR029 SNICTR Ty AT 27 S9@R’TE rms (39 I I |

SIS Gl ST S9R oG sifexife

EngT @A K = @G &
T =2 ©lomal

3 3
G E| . = EK(273 +77)= EK x 350

. _3 3
GRE| 0= EK(273 +277) = EK x 550

", afexfes I %K(SOO -350)

EK><200
2

§K><200

% g = g—x100% = 57.14% (&)

(d) ST STIRC %R 2SR5 AGFE FCGER @i (@14 | AT TETR AKX
@2 316 Il (@ 2 Ao SIS AR 1 27 2 14142

14



e *d oifords W@ g HesEd 79 o-

(f)

Teq

o

SO @A T T RoZioF wdi® E 27 4R MeE 999 D 27,
R @ ML WA o9 v 2 @RI A

V==
D

il f8he 40 (T (T ASICT *77 TS 31 A6 A R a1re A |
937 @97 ffE T2 (I TR N Ao [KPFho @eli® (K = E) NG Biee
(P) ST |

TG a7 TSR T A 2GR KN 11 3 A | Ol A o7 A
S0 G2 @G (G Al |
TIChH e Aeele 2-

@I #2052 IR AN IR | o T == 2T Mg

TSR T TR TS € TJede T2 15 | SLfie *t3ra [era s1eatze efgmm a1
2R Faoll AR WG | 93 FEoiel TN PV = & A9 FE
I AR ST SRred e @diE (K) = yp

C
[RRIC] ych = FEOIY FIF |

v

-, 9T I =t SIfotael 7@ el weel® 281 v = [P

D
@f FACTR T2 T Ao |
TRCIRE QINF FIE A 2 G OfR T&=E o717 IS €77 &IE! /oo
AR R ey 7 | 1+3

7o el g foidre sfoeigie (+q, —q) 2RP2IE 4 FRFR AR I
ST BG=E e | 92 SfURtRrd e OGS TW @ FH0GH ez Jil !
T 2 | G f@eE &N 90 |

TRGRF OFF AB = (=2/) @3 7% RIS

@7F P @3s [ 749 OP =,

15



+q YT @« P ﬁ"-{c_\o AT, E, sin 6

y g — A Ei
E, = — 7 AP Sfex
! 4n e, (AP)2

—q AR & P RY® dikeT

E,—— 9 _ PB wfexd

“4ne, (PBY’

0 Eq;cos 0

0 E, cos 0

@t AP =BP dGs1 Eq = E; (| o)

S M LPAB = Z/PBA = 0 OIZ(F &iReT E; @ SJoE E4 sing S
3R TeTH TAAI* E; cosh ST E, O ST CoAIK E, cosO @I BT SAIRH

E, sind. E4sin 68 E; sin 0 OT3F SIS eIfie 3903 | widie P {ve o/& diey 3 |

E=E;cos6+E,cos0=2E,cos0[. Es=Ej]
__ 2 q
4ne, (AP)?
2 gx/ 2q/ 1 l: 2 2}
E= . = . AP =4p° +/¢
4r e, (AP)3 4r e, (r2 + /02 )3/2 P

M
_4TE€0 (r2+f2)3/2

AO AO
x—— [ cos=——]
AP AP

@7 W2 AB @3 SIS |

__M — (I9 P e s pEael widfie r>> 1)
4re,r
QL AMSETE G Rge 9 | G2 919 DG S e 40 SHfIRie &
@I e ey foefa 32 1+3

©edq: C.G.S. 9 NS Soiolw ¢
I TR W4 M Sfoa s Sied ofvesE@™ €2 SR Sefeld SR
TG OfGe SR 4n el | Al st TA=m 2el,
j KE.dS =4nq 93 q 25 @ O 65 (MBS (15 ST #1217 |

Sl (© NS AT ol

16



jE.dé:ir —

So

G SN TN 4G Ol (78T 24 | oI - e

TSI TS QR T I ©IA6F G5 M 2

v
m

N A esu/cu ! P

1>

o7 o (A r 7Acy P R ofte dkey fefd T oy @3l st
STCFTRIN we1 el 5l 21 @ GG AR wiw A7 AT 6 ey
G2 G ST G AT SHAAD,

L EdS=

S

o]

AN Al 281 5 T SN |
TR GTH(E SFEIEAE JPTIE IR IS FCE CTD

j EdS=E j dS = E.2mr/

o [EdS =2
EO
:E.2nr£:M
e0
ZE=— 2t
dne, T
(SRR
Eot 2
dne, T

(@  ©ffe 2aiza iy T TG el 99 Afed I r SerEdl @I @
G X 779 ry € 1, FEE Y0 OF IS 41 28 | Yo OItF I8 TR 43

Sl SR BT oI FF, r= T, 242

TeR: iR AAMRA SIA 61 W€ GETd Qe 29,

17



22 39 2- (I 7R @R #AfRRER 5 o e s «ca ofee erifze 2,
SIS Teod i =GR 0o A2 |
wigie. Hol”> T4 R € t &< |
TSR 4 ¢- @I ~IfFRIEE 5&g T (WS T «cx o e ofSedqrz o,
AR BT Ol @ (@M ANAST |

wfie HaR T4 | € t &5 |
PORI I ¢- (I 7R @I #AfRRIER 50 facd 7 s ofGeaqrg coie, sifFagiee
TR 19 FAAH AN |

s, Hat 49 | € R &5 |

@4 Foal 1@ (A 73,

Hol?Rt T2 I, R 8 t &oj(2 ARSI |
= H=KFRt [K= & ]

AN N CFa 8-

MM %|
r E
E
gl 1, =
r+r,
I°rt E’rt
1y AT t TG ot wiel, H, =~ = —
J (r+r)"J

Wﬂ\‘?i:ﬁ I CAET (R ICR
B E’r,t
(41’
2HTeICS,
Hy =H,
E’rt B E’r,t
(r+1)*]  (r+1)]

=1+ 1) = ry(r+ry)?

18



2 ) 2
= 1r° 4201, + 11, =0,0° + 2, + 151
2 ) 2
ST 4N =L 4L
2
=175 —5)=55,( -1,)

ST =41,

T, THE ST (GG O SFEHIEF 6T NP TF07 +72ifda

@8 | TG Sea ioislgl @ WA gl Wt 591 cotetioaia i

I I 2 GEATTT] LOTES [5G (AT (a1 doTGs 77 () 2 2+2

Teqs

AR ©fbe bleT<s 76 (E)
o —»

tn t >

T2e ASIFETR Tew! (1)

TR @FTH O Ao FNFER Tl 0°C -4 BT (@02 T W ER
Tzesl (t) TS AT, 97 03 SR SfEHIEs 76 ( E ) a7 Afes
THARCE fbraa R = |

o0 s t, Treo E M0 T (T2l | @2 Tl e Sreel

(' Neutral temperature ) I |

GFF TIES| TS ATE E-9F A Tl F00 ACF 3% SO GF0 [+ {0 SCw
QT o] ¥[el] 2 | 92 TIEOIF S Te@! ( Inversion temperature ) (A Al foc@
t Al ewiere 2R |



[&GITRIERTRIE

(h)

Ted

o

i fox 4I9x e Al OiEd ABSETE I

TR T7 TS | OlPPLAR W4y ew ofdedarg

AN, 2NCEE ST TP Gl F<NoEE A

il Tgw 2 R T FLNFZCEA ©l7f RIS \%ﬂ /@m
23 | wiefie ARIaFEE 9ioa e Teel AN e +: = e

A 2 | G2 T (oRIbIR el <ot =3 | oo
S ... SieR I T8I @36 i5ifa

ACK (@15 < 2@

o faral Sigrerae FIFel SfbeddiEd sieyd Redroyd FEe iR
o] 2 AT | 5% (oA (el aoyisss FiRe efveaqieg sfeyd Reidre
FACE TSI AANNFS 767 SiAse =1 I3 =@ 7 |
iU PR S AT e @ssfer 9o 1 220 volt D.C. s

220 volt A.C. @ Refeses (& 2 1+3
ST PR SR AT G (o] 2o -

(i) @I TS A TGS GIFF AN ARTE 2 @ FTHAIS A SGHEAT
36 WIS W | (GIFF 2N 7IfFee Tom @ 8 Sfeeplas aae vomd A |
(i) T FEeICe ST SFEHITF I W €T 7K Gioe (GIFF AT
SR 2R A1 =3 |

RIS EAGIC N GE )

Eoc@
dt

[6 BT &% |

220 volt D.C. (273 AT BIMEE 220 volt (oI5 #ihe A | 812 220 volt

D.C. (At 220 volt (STT-Hers &) *[F{1e A | g 220 volt A.C. TETCS (@RI

@, 2IfFeT (olt-hie FRGT I 220 volt @3 AR = 220 +/2 ~ 311 volt | 1%

20



S,

Teqs

220 volt A.C. (SI-hed AT 311 volt 2ET, € 7R (@ *F ANe A ©f 311

volt D.C. (OIt-Hers @il *[6-4% el | G2 I 220 volt D.C. o= 220 volt
A.C. @R e |

I ©fEe 2RIz Sfeyd MG @Tgd 7@ g 74| (dle @ «2 @b

G AT 9 (A AN T | 1+3

&I 919 (A SFCGIR S FE ST SfGHET IR Soq2 @3

B SoLIRs Sfey &=l AR —

I SfeTSAIce W8 SfEHIEF A WSy Guv =7 TS & SfEHEF 76 70!
7 e e T wdie G 2[E IS i o7 |

TG 7@ (AT 2N R, S| GFF dt TN N-1F [T @I Foeia
AT (ST AT dp 2 TS SEHEF 6T e

BN

dt

FICGS 0G0 @G 719 HifeTe e sAhel AR,

E=-N%
dt

& T 9 (A FTEF @ 2D 2- ST pRIIT S TR EE @0 @
&g AT ]9 (AT NG AR O G0 2K MG T @S AN | N 41 I

sifed sifeye

G OrEd M-97 Tes GRFCS G 7 212 el C-7 o1 I Pl

G ST 2052 | 9T T FTAICS SIGSHEF 61 ST 23 IR S 7 21
wiefie ofberfes 3% 773 | *ifew AT FJ@RPAICE, S (@I =S TATE N2
SfEexfE sieal @re At | Sdie, 7 T T2 g AfTe e e T Face

21



o7 | SR, IR [Retm Foi 261 LI9, TR, M FRFHCE i owe FIUTe T2
«3f5 RATTo A I6T7 wrm I F00 203 | TR WS 228 G2 [Kevm AT

T | (TS, TS 2ANZ AT Z(F O FEAF AN ©F  N-GRE 9ifde 21

G3R ORI L SO A MCJ |
SR, TR S -GRF TS M AN 2051 2aIg wiEweiaef 21 | GBI *ife<
FRFEH G (ACF (TG 919 e AR |

AR 2T AR B 7 I SRS e i=|osm(zzom_g)amp_ a2

e 20 ST FF 8 r.m.s. ARG oz | 2+2
(a)  ~IfRRS! eRIZE! ANER T ALTE SG2 #AfES |

(b)y @6 FHE T wrew g3 e “ifasa saa weg Tuew sifaasf ez
SfoFE 23 |

(c) SRSl e ANER AN #IfF<S sinusoidal 2 |
sl i = 1, Sin wt —— IZSIR @21 A |

(d) TR ARS! 20T TR T O r.m.s. T 03 AN 27 | A6t
SRR AR |, AT T A

I

[

o =
"2

W T, i = |, Sin (220 nit - %)amp.

S.w =2207 rad/s

ot W 2207
27 27

=110Hz.

|
r.m.s. &G = —==0.707 |, amp.

V2

22



81

(a)

Teqs

R -v
frferie emiwfer Teq hes
TR 32 CAISTl TR EPEE OrS! AN G (e [T JoPIiad

SSRGS BT Tl — eNle 7 | G @t ST (Rl 7 ey =
M = fonyE & (e 2 4+2
O (A FER (R (IR I % @ Iasj()l ool iy Seoly 2d |
G2 R T T BLA FNECT (ny) N
TP 1% <o 2T |

a7 ¢ G BT BOA0HE OIH Aq TS,

or, A =4/
T ¥ Sife 6t v 20,

v=nA,

Vv A%
or, n, —=—
Y

@f53 @R (A T IAYBCET FATF A BRI * (IS PR K |
UL (A IR Y (ISR ™ [ € e
ST oo [ ol 203 | 43 AR IR T
TRoAT FAIECS () TEPIER FI% o7 23 |

A

AR I ¢ (LA FTI) Q3R BLoM BITOACHA
SEECRIPPEGE v

Ay
2

/€:

or, A, =2/
Tl Hd ifec v 3,

V= n27\.2

23



\'%

—=—="2n.
A, 20

or, n, =

IR G R (G B G (GERSIFS R b R S G R G E R G (G ERS RIS

O T[T T (XY Sl FNER Tofg frdaiet) |

OFL TF (& YT FIF T SRR * (A T oA € O (FRETE

ReG e (odd Harmonics) B9fF® T | SI#R9CF 732 (Al I

AT IR T G2 2 IEPIF GRSl (IS € Reie A3
TR Toifge Qe | Sefie g2 (IS TEE CReg S Al ANEIETE AL ST S
G = | TSGR SMC&Y NG FR] (A 206, oA Fe Sfod o € Spfosigd

2 | Q41T ORI BT *I(H N SR A AFOATH FACETR TR

G AR, ]2 RIS e AITBCET FHACIT (o1 SAT #77 (Jf wpfowy 23 |

A, GIGF x-S I DT U6 TeTedEd AN Afewl 79 | 96 veteama
W 0.7m | SH0HR @17 g6 Kga vl SA12(9 45° 20t v 1263 e vy 5o 2

3+3
Y A
< A >
0 : L > X
X |
' ’ —»vV

Ceq: 41, (@It @ betoas +ve X—9rF I99 V -(@cal aifeRiet | Tgera el sge

SIS 517 T2 I, O RYCe SRS @I F01F oo AT 2
y =a Sin wt
WA, a = FNT7 Fie= /K@=

y = t ST AT ARNRIZI (AF IO 710
9R  w= 3N FfT FF |
G STHOH ARG L TR | ARG SIS Yo FEAF I AT 71 2r |

24



. 7l2l o1y T0E T AN 3, e:z%x

o @ @I TS (8 x SRR M 790 y 20, Borosmivd Aaeael

RIGH
y =a Sin (wt — 0)
or, y=aSin 2—nt—2—nx [.'.w=2—n]
T A T
2n 1
or, =a Sin| 2nmnt ——Xx Son=—
y ( o j [ T]
. 2n
or, y = a Sin (wt — Kx) [.'.K:T]

AT ATOTF02 +ve x-S I SIfeNe beToded ANTa |

T 0TS (S ST 0T BT (A AT x4 AR X, [ACE TAZS 9 {73
T AT 5y G 5, T,

81:E‘[—2—ﬂx1 QR 82:2—nt—2—ﬂx2
T A T A
2n 2n

- @ 7ft g vl o1 = AS =8, -3, 27()(2 _XI)ZTAX

me =@, A = 0.7m @I AS = 45° = % radium.

T_ EAX
4 0.7

0.7 0.7 %100 35
=>AX=—m=——cm=—cm
8 8 5

(b)  ATPISIGR 7G (F12 | G2 G AR FCI G0 JSFIF OGR! FCAF SICHFA

@AY (I RMCe G1Fs ARen e 9| #13g 3677 afafes @eifo @1 2+3+1
Teqs G2 qAPIE @I SfUeaR Oicd id/ sfbeemmzie

W T A0S (I e (5TAe ova dB -4 i,
i) STGLEARIRTHIR FCX AN A1 |
ii) d/ (AT AEAIS) 7 158 73 r-97

25



T B AT |
i) 212 ey d¢ G3R S g Sfeyal -93

TGS] (FIF 0-F sine-aF 0 TAASF |
wigfie ©fGeqE ORba d/ eI &y P Ree (GTeecad
I,
o« 1d/ Sin6

2
r

1d/ Sin®

I,2

dB

or, dB=K

TSI A FACE

d—B-:Kldﬁxr

T

K @5 T Nfes &5, T MW ASwEe [z 2hfenfis siaem ofs aa
GFF Aafod eoF Toa T |

ey NG S.I. Amore K=Z° @A o = * T BIFS (o] |
/L

26



	WBHS_Physics_1.pdf
	WBHS_Physics_2.pdf
	WBHS_Physics_3.pdf
	WBHS_Physics_4.pdf



