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1163
First Year (T.D.C.) Science Examination, 2017

PHYSICS
(Electricity and Magnetism)
Paper-III
Time Allowed : Three Hours
Maximum Marks : 50
PART-A (@Ug-31) [Marks : 10
Answer all questions (50 words each).
All questions carry equal marks.
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PART-B (@UZ-4)  [Marks: 25

Answer five questions (250 words each), selecting one
from each Unit. All questions carry equal marks.
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PART-C ( @Us-H) [Marks : 15
Answer any two questions (300 words each).

All questions carry equal marks.
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PART-A
(@ue-3)
Answer the following questions :
frfatea v & IW Jfe -
(i) Define Quantization of charge.

ARY & FAUAF K i

(ii) Draw circuit diagram of Kelvin's double

bridge for measurement of low resistance.

o9 YRR @ A9 2 diead G &
gftqy faa difau
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(iii) Two points P and Q are at potentials of (vil) A coil of inductance 3 mH and a resistor

10 V and —4 V respectively. Find work of 100 ©Q are connected in series with a

. . £
done in moving 100 electrons irom 9 V battery. Find time constant for rise of

Pto Q. current in LR circuit.

Q fagall P 9 Q F fava W 10V

o 3 mH W& Tt HUSH 9 100 @ F gfody
4V 100 R P 9 Q 7 Ma fedft 9V I3 & ot ww ¥ 92 ¥ LR
w0 fop T B @ I ofq # wra gfg @ e e FrE

(iv) Define electric displacement vector D.

forga feramea wfkw D wiaifyd wifsw
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(viii) Draw circuit diagram of Anderson’s bridge

(v) State two differences  between for measuring self-inductance.

WHE & W9 8 e ¥ F1 9fay
fepgrafest 9 fer fagfi § 3 o fox i
AR

magnetostatics and electrostatics.

(ix) Define Mutual inductance.
(vi) Draw circuit diagram of basic

I W & giomfya |
integrator. Fife
e gIHfe w1 way foa gl (x) Whatis a Search coil?
| Y FUSH F1 Bl 87
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PART-B
(@uz-7)
UNIT-1

(3&rd-1)

Define electric dipole moment. Derive an
expression for electric field due to electric dipole

at a distant point.

T feya smyei =t vftwre fafaw fae fiya =
&R frdll g fag W fage &9 @ foag s
= i)

Explain the method of Images. Mention its

application.

yiafra fafy wogmw & sgwE FaEl
UNIT-IX
(yTé-II )

Derive an expression for the capacity of a parallel
plate capacitor partially filled with dielectrie.
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Wage el § v w9 9 W §EHRR T
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Define B, H and M. Establish relation between

them.
BH w M ® uftanfia Fifw) ¥ 769 Ty
e i
UNIT-IIL
(‘$eTE-10 )
Explain the concept of the following :
frrfafaa +1 s@uron 9ERT ¢
(i) Electric shielding
forga ofrgm
(ii) Dark current
ol U

(iil) Thermo-electric current. (1ve+114+2)

‘errq—iaga LU
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What is LC transmission line? Draw its

equivalent circuit. What is characteristic

impedance of line? (1+2+2)

LC WO IR FI §7 T qUged IRy @i
a5 B afrenafore wiva w=n et 82

UNIT-IV

(FaE-1IV )

State the working principle of A.C. bridges.
Draw the circuit diagram of de Sauty’s bridge

and explain its working. Obtain necessary

relations.

YEdt |ge w1 et fagra samw €@ aid
Ay w1 oy fo3 witae aw ot wryored
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Write notes to explain the following :
e = woem % fau feufirf fafew .
(i) Skin effect :E

ol YIS
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(ii) Coupled circuits

gfimg ufgy

(iii) Complex impedance.

wimsy wfaenwn |

(1%+1%+2)

UNIT-V

(F&E-V)

Describe, with necessary theory, the method
of measuring high resistance by leakage

method.

aavaE fagra dfea g fafy @ s=9 wiwiy
[qq &1 Ui HIfTQ)

Give the construction and principle of ballistic
galvanometer. Obtain expression for charge

flowing through it.

98Y YA # 9Aee 9 fage Tomw W
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12.

13.
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(a)

(b)

(c)

(a)

PART-C
(@ueg-9)

State Gauss’ Law in differential and integral

form.

TFA U3 UNEd ¥4 W MY & FrEm &6
Iooid B

Define two different units of charge.

Imaw % ¥ =1 "l =t wRwfa sifs

State and prove Uniqueness theorem.

Afgdiaa T # Seo@ w [Hg HifSY
(21%x3)

Explain and derive Claussius-Mossotti

equation.

FATGIG-AG THH G ©§ a1
HifSTl

P.T. O,
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(b) A condenser has a capacitance 50 pF in air

(a)

(b)

(c)

" battery, as a function of time,

.and 110 pF when immersed in oil. Find

dielectric constant of the oil. 5+214

o GaIfe w1 arg § Wi 50 pF § wE dW
fmafssa @ W 9@ 110 pF {1 3
TAYAE Fe Hif

State and obtain equation of continuity.
Tided THIH0T FaIET a9 Wi i)

Write a note on Thermistor.

gfifex w = feoquit fafau)

Derive the equation for charge on a capacitor
connected in series with a resistor and

(2¥2x3)

WY § S % WY Juiew § wEneE
e I A 1 99T & 914 Bod THIE
g i
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15. (a) Find the frequency for which a 5 pF 16. Write and explain the differential equation for
capacitor has a reactance of 1 mq. motion of a damped B.G. Solve it under different

. conditions of damping. Explain logarithmic
TH 5pF & quifd f69 3t w1 mo

decrement. T2
wfaera <wiiar €7
G Y9 U S A HT TaE THIHO
(b) An LCR series circuit contains R = 50 4, fafan qon YT sahe t fafr= feufaal o
L =1mHand C=0.1pF. Find the frequency Tq o Fife) i S9aT §HmE

at which impedance is minimum. Find the

current at this frequency if a 220 V a.c.

source is connected. Find the Q-factor. kK
(2%2+5)
frst LCR oot aRey ¥ R=500, L = 1mH
au C = 0.1 pF T8 smgfa W gfaenn =g
22 39 JEf W Y 9@ i gk 220
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