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

PHYSICS
(Electricity and Magnetism)
Paper-111
Time Allowed : Three Hours
Maximum Marks : 50
PART-A ( @UZ-37) [Marks : 10
Answer all questions (50 words each).

All questions carry equal marks.
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PART-B (@US-)  [Marks: 25

Answer five questions (250 words each), selecting one
from each Unit. All questions carry equal marks.
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PART-C (@Ue-9) [Marks : 15

Answer any two questions (300 words each).

All questions carry equal marks.

aﬁ‘éx‘ﬁmaﬁﬁmmwwwsoowﬁ
| afaw 77 Bl
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PART-A
(@us-37)
1. Answer the following questions :
frafafen go & W GNT
(i) = Define Quantization of charge.

STAY S FAUAHI ki gfsrsr S

(ii)) = Draw circuit diagram of Kelvin's double

bridge for measurement of low resistance.

3eq YRAY ® WO ¥ sicad g @
yRuy faa @ity
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Giii) Two points P and Q are at potentials of
10 V and —4 V respectively. Find work
done in moving 100 electrons from

P to Q.

ﬁﬁ‘ﬁaﬁPﬁQWfﬂWW: 10V 9
_4V R 100 SOEA ® P ¥ Q & T
FH  fFar T w1E [ SN

(iv)  Define electric displacement vector D.
fore foreamem afkwr b R i

(v) State two differences between

magnetostatics and electrostatics.
forgafest 9 for fagim & T 7=
EGIERY

(vi) Draw circuit diagram of basic

integrator.

T WA o iy o it
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(vil) A coil of inductance 3 mH and a resistor
~—of 100 © are connected in series with a
9 V battery. Find time constant for rise of

current in LR circuit.

3mH W&o &t RUSA 9 100 Q@ F1 qAY
fFdt 9V 98 & it wm ¥ W& € LR
ey ¥ 4 gfg & forg wwa fradis s@
i)

(viii) Draw circuit diagram of Anderson’s bridge

for measuring self-inductance.

W& $ A9 o WS |g & IRy
fo it

(ix) Define Mutual inductance.
I Weahed &t affia sifs
(X) What is a Search coil?

AN FUSEA F1 eIt 2
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PART-B
(@us-v)
UNIT-1

(FFE-1)

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

at a distant point.

foea fgya st =1 wftwm fafaw fag fiya +
R fordt ey fag W fage 89 & fou ==
A Hifal

3. Explain the method of Images. Mention its

application. |
wfafers fafy Ty o sy syl
UNIT-II
(FeTE-11)

4. Derive an expression for the capacity of a parallel

plate capacitor partially filled with dielectric.
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TR Ted @ SN ®Y ¥ W §ERR T
Ui &1 uiiar & fau ssF sgea=1 SIS

5. . Define B, Hand M. Establish relation between

them.

B H w M gfiafid S T 9eT 9y
T St

UNIT-IIE

(geRTe-I0I )

6. Explain the concept of the following :
frafafea =t s@uRoT §9EEy
() Electric shielding
for wferm
(i) Dark current
FO YN

(iii) Thermo-electric current. (1Y2+1%+2)

am—fagauml
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7. What is LC transmission line? Draw its
equivalent circuit. What is _characteristic

impedance of line? (1+2+2)

LC e R ¥4 €7 THeR Oged SRuy ifau)
e @ fenafors wiaam w=n ek 82 |

UNIT-IV

($HE-IV)

8. State the working principle of A.C. bridges.
Draw the circuit diagram of de Sauty’s bridge'
and explain its working. Obtain necessary -

relations.

TerEd Ggell w1 FEER fagra SR € uid
d9g = oy fo7 wifaw 9o 9=t Ryl
HAEISU| AEESH &Y I SHifaa)

9. Write notes to explain the following :
=1 &t g & fau femfirt fafe .
(i) Skin effect

IR IE
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10.

11.

(i1) Coupled circuits
gftmg afwy

(iti) Complex impedance. (1%+1%+2)' |
gfmy gfqemn |

UNIT-V

(FFE-V)

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

method.

ey fagra afeq awor fafy € S=9 whay
{99 1 9UiF Hifsl

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

flowing through it.

9y Yy @ See 9 fage SaRw T
Yaifeq @y & fou e g wifs
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12. (a)

(b)

(c)

13. (a)

PART-C
(@vs-9)

State Gauss’ Law in differential and integral

form.

el Td gUH 9 H MY & T H
ITE HiS)

Define two different units of charge.

e % & fa= Al g i
State and prove Uniqueness theorem.
sAfgdaar 7 #1 I w g =il

(216x3)

Explain and derive Claussius-Mossotti

equation.

FATTIT-AIGE oI qHARET U Fea—
Hiferq|
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14.

(b) A condenser has a capacitance 50 uF in air

(a)

(b)

()

.and 110 pF when immersed in oil. Find

dielectric constant of the oil. 5+2%%
T Haii gy # wifian 50 pF € W A
frafssa &9 W w110 pF ?1 9 &
WAYdlS A6 Hie)

State and obtain equation of continuity.

i GHIHLOT Iai3T 99 Ww Sifed|

Write a note on Thermistor.
gffer W s feueft fafau)

Derive the equation for charge on a capacitor

connected in series with a resistor and

* battery, as a function of time. (2%x3)

YRRy o 99 % WY gviimw § waia
Wi W STEY &1 99 & WY Held R0
Ty shifg)
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15. (a) Find the frequency for which a 5 pF

capacitor has a reactance of 1 mQ.

T 5 pF &1 9uifE 69 3mEid | 1 mo
wieema <gifar 22

(b) An LCR series circuit contains R = 50 Q,
L=1mH and C=0.1pF. Find the frequency
at which impedance is minimum. Find the
current at this frequency if a 220 V a.c.

source is connected. Find the Q-factor.

(2%+5)

5l LCR 9t 9wy § R=50Q, L = ImH
e C = 0.1 pF fFw emgfa w® wfqenen <A
22 39 gl W YW ¥@ s A 220
V IEd 9 S 981 Bl Q-TONE i
e |
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16. Write and explain the differential equation for
motion of a damped B.G. Solve it under different
conditions of damping. Explain logarithmic

decrement. TV

Sanfed gAY YR i Tifa @] SAawe GHIEH
fofae aur YwemEy ofemes @ faft=r ffml o
W B s dRufas uea gwEEll

seekkekock
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