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PHYSICS
( Core )

Paper : PHYC4A
( Electricity and Magnetism )

Full Marks : 60

Time : 2 hours

The figures in the margin indicate full marks

Jor the questions
1. oo MERT wa Ted oM 90 ¢ 1x6=6
Choose the correct answer from the

following :
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If E is the electric field intensity, then
the electrostatic energy density is
proportional to which quantity?

(i) E (i) EV?
(i) E2 (iv) E%
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Two a.;pherical capacitors both having
capacity C are charged to a potential V

and - V. If they are connected by a wire
the decrease of energy will be ’

(/0

) l 2
(i) 2cv
(iii) Cv2

(iv) 2cV2
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A dielectric sheet is placed between two
plates. of a parallel-plate capacitor after
charging first. Which quantity of the
following will remain unchanged?
(i) =nge
Charge
(i) fsq

Potential

{ x/
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(d)

(e)
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(3)

(ili) 4R
Capacity
(iv) &
Energy
a9 T Chae Sfeae 96l WiRe e
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The force experienced by a charged
particle moving in a magnetic field is
independent of
(i) FECHR Siiocal
velocity of the particle
(i) BRSO
charge of the particle
(iii) (O1FF CHAI A
strength of the magnetic field
(iv) TR =9
mass of the particle
a5 3$Te Rye oo IR fe woR R
FEFY #[1 M T/ ?
The direction of e.m.f. in a circuit is
given by
(i) (FACTT 34
Faraday’s law
(i) GFfies ez AS
Fleming’s left-hand rule
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2. (a)

(b)

(c)
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(if}) CTI&S $j‘?.T
Lenz’s law
(iv) 879 9bIs 7=y
None of the above
L-R I$T] 99 $999 T4 25

The time constant of L-R circuit is

W]
0 = (i) %

(iii) LR )
) Ir

<51 % Sme =@ 0-1 m e B taqfes
Reqa I 50 V. wnerR T fdfy w401
The electric potential at 0-1 m from a

point charge is 50 V. What is the
magnitude of the charge?
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Show that the capacitance of g

conducting sphere in CGS system is
same with its radius.

P faoe ame s arEg %
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What. is. magnetic dipole moment?
Mention its SI unit,
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(e)

(@)

P25/1505

0'1 m I AF XS 200 RIT ARLS
9Bl (IERPR $e4e bifere 24129 I9 500 mA
20 YR @[l GFF Fas T ey 4
Find the magnetic field due to a circular
coil of radius 0-1 m and having 200 turns
at the centre of the coil, when circulating
current is 500 mA.

s4qr/ Or

AR BRG]
Prove that

- = -

VXB=WqJj
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How does the mutual inductance of a
pair of coils change, when (i) the distance
between the coils is increased and

(i) the number of turns in each of the
two coils is decreased?

s Ryes crae «I0=q STeol Bl 1 @R @
oA SR TS WS G KR fSege
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State Gauss’ law in electrostatics. Apply
this theorem to calculate the intensity of
electric field at outside and inside of a
uniformly charged sphere.

1+4=5
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(c)
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(6)

R fRoRs =9 MfRvess eorme Rge crag
PRI Sferear |
Find an expression for the electric field

on the perpendicular bisector due to an
electric dipole.

crpfes 2foRT “afq ere wiw trfw qa
RIRIST TR @ @b Rege Rige
CFAY AR FIF ARE T 4 778 ey |
Using the method of electrical images
find the electric field intensity anci
surface density of induced charges on an

infinitely long conducting plane at a
point on the normal.

<41/ Or
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The capacitance of g parallel-plate

capacitor is 400 picofarad. The distance
between two plates is 2 mm (in air)

() TF 1500 ©*% fegts
&9 =R fRefy 91 e ¥R

Calculate the amount of energy if it
is charged to g Potential 1500 v

(ii) z:?mmmmq%ﬁmmﬁm

vV;’ﬁ:I: Wiﬂlllebedt:h:a]:lotential difference
thy 1stance betw
plates is Increased twice? g

3

1+2=3
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(@)

(a)

(b)

(c)
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(7))
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Derive an expression
polarization of an atom.

for atomic

<1 ST WIS (T TS AR TSR

TR See fF 2'9?

Find the total energy stored in electric
field inside and outside a uniformly
charged sphere. What is the ratio
between them?

SEAE TEHEF GBE S I TGS AATOT
AT TN @ 99 RIAPET S I
TEES YRFON YRFg WA 40

Deduce an expression for the
capacitance of a parallel-plate capacitor
when a dielectric slab of thickness less
than the plate separation is inserted
between the plates.

@ERT (S BRT SRR SR S
fRsg sgamerel I & @2
What do you mean by charge and
current sensitivity of ballistic
galvanometer?

3+1=4

. 1%+1%=3
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G cward A Fef 4 1+44=5 | ST |
What is Afnpere’s circuital law? Using Prove that the voltage magnification is
Ampere’s circuital law, find the magnetic | equal to quality factor.
field -at the centre of a long current-
carrying solenoid. 6. (@) B8 @H R W9 FO1 @2 G0N
el 2 3+1=4
(b) (T TSl S LTl e :
et f @12 2eq State and prove Norton’s theorem. What
RICE B340 alIG) <91 " 1+142=4 is the limitati f this th ?
o egprron = is the limitation o is theorem
Wl mean by magnetic
permeab.lhty and susceptibility? Deduce g
the relationship between therm FE® HIoM Tomichl RGOS ScErs
1 4
(c) 9Bl L-C-R ¢9R% I¢Te
his O[S A8 2[IE9 ﬁlﬂg Discuss the maximum power theorem in
DT T AT DA R TENDR - aifsae detail
TR AP e | S
An alternatin : & (b) CFIICES ﬁ‘ﬂﬁﬁﬂilil TGP ECE ESIR
. g em.f. is applieq to
series L-C-R circuit. Deduce the val ?_ s Afesl 41 | 3
; ) ue o
impedance in the circuit. Deduce Faraday’s law of electro-
ic i ion in differential form.
S o magnetic induction in er
9o Am L-C-R 7¢s Kk
e TP 3 v
In a series’' L-C-R 'circu;
] uit, th ;
quantities have following valuez ‘Val‘lous
E=100V, v, =¢
25 M0 T 0 C/S, R =
L=1H,C=7.04 yp L ohm,
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