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PHYSICS
( Major )

Paper : 3.2
( Current Electricity and Magnetostatics )

Full Marks : 60

Time : 2% hours

The figures in the margin indicate full marks
for the questions

1. Answer the following questions : 1x7=7

(a) What is the dimension of capacitance in
terms of the fundamental quantities
M, L, T, I)?

(b) Write down the differential form of
Faraday’s law ©Of electromagnetic
induction.

() What is the SI unit of thermoelectric
power? !

(d) Show that when a voltage of sinusoidal
waveform is applied across a capacitor,
the current passing through, jt leads the
voltage by 90°.
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T (0 2))

Can a charged particle at rest be

accelerated by applying a magnetic field?
Justify your answer.

Write down the Maxwell’s equation of
electromagnetism which shows that
magnetic monopole does not exist.

If a sinusoidal voltage is applied to a

1 gaSeries L-C-R cirguit, under what condition

2. Answer the fong“}ing questions :

(@)

S

B

Jouble
.. Measure
(c ‘

e circuit becomes purely resistive?

A d.c. voltage I is suddenly applied to a

- seri o . .
2 188, R-C circuit. Calculate the time it

tal'i:€§s‘in charging the capacitor to 0-993 V.
(Given R='5 k0 and C=2 KF)

Draw the. circuit . diagram of Kelvin’s

‘bridge for low resistance
Mment,
An ajr.g,

féd »solenoid has a diameter of
2'5cm

- l:éﬁg"&l and 500 turns wound over a

(@)
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i of 30 ¢cm. Calculate the self-'
Mductangy of the solenoid. (Given
PeMmeability of air p =4n x10~7 H/m)
ﬂ;f‘l:: o ' v
. Paralle] jong straight wires at a
dIStaIICe . .
equal .. ™ apart placed in air carry
d? . irents” {=5 A in the same
I'eCtIOt.l_ Find the magnitude of force
PEr UNLt leneth of the wires. (Given
permeability of 45\ =4 x10~7 H/m)

2x4=8

( Continued )




(3)

3. Answer any three of the following questions :
5x3=15
(@) In the circuit given below, find the

current and voltage drop across each
- resistor :

2Q 4Q

8Q

32V -|- -I- 20V

(b) A d.c. voltage of 80V is switched on to
a circuit containing a resistance of 5 Q
in series with an inductance of 20 H.
Calculate the rate of growth of current at
the instant when the current is (i) 6 A
and (ii) 16 A.

(c) The e.m.f. equation of a Cu-Ni thermo-
couple (V) is E=16-34t-0.021¢2,
where t is the temperature difference
between hot and cold junctions and is
in °C. Calculate the thermoelectric power
and Peltier coefficient if the temperature
of the hot junction is 100 °C and cold
junction is 0 °C.

(d) Starting from Ampere’s circuital law
§B-dl =poI
- - -
show that VxXB =UlgJ, where J is the
current density.
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(e) Find the magnetic field at the centre of a
- circular coil carrying a steady current.

4. Establish the differential equation for a
moving-coil ballistic galvanometer and find
an expression for instantaneous deflection 6,
when no charge is passing through the
galvanometer. What is the condition for
critical damping? What is log decrement in
a ballistic throw? 7+2+1=10

Or

meant by ‘self and ‘mutual’
? Find an expression for self-
of an air-cored long solenoid of
_% length [ and having N number of
S In jt, ' , 3+7=10

What ' are
mductances

inductance
radius ‘a,

:n c?eries Combination of an inductance L

A Tesistance R is connected in parallel
Xl i 10?81%3 capacitor of capacitance C.
msmusmdﬂ e.mf® of amplitude V; and
circuit f"eCIuency o is applied across the
imped;:: 'nd the resonant frequency and the
circuit k;e» at resonance. Why is such a
as rejector circuit? 6+2+2=10

Or
oL Bis gyqdenly applied to a circuit
Cod 8 of & registance R, an inductance L
an w?hcapacl ce Cin series. Investigate the
growtl of harge in the circuit. Discuss the
condltlons fOl’ nOn-oscill atory and OscﬂlatOIy
growth of Charge, 6+4=10
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6. Differentiate between magnetic vector potential
and magnetic scalar potential. Determine the
magnetic vector potential at a distance r from
a very long thin straight wire carrying a
Current I Hence find the corresponding
magnetic field. 3+5+2=10

Or

A rectangular coil of length I, breadth b is

carrying a current i. When the coil is placed
—’

in a uniform magnetic field B, establish that

ﬁ

the potential energy of the coil is V = —77;. B,

where m is the dipole moment of the current

carrying coil. Why can the current carrying
coil be considered as a magnetic dipole?

8+2=10

* % *
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