QP Code:18UTS6EPH9

Ao HAloa FrwEie A
( BDP Term End Examination )

fSrma, 2054 8 T, 205 (December-2017 & June-2018)

@65\535 NI ( Elective Course )
siwi<ffw ( Physics )
<99 i@ (9th Paper)
Electricity and Magnetism : EPH-9
MW ¢ 4R B! ( Time : 2 Hours )
AT ¢ ¢o (Full Marks : 50)
T @FF 2 90% (Weightage of Marks : 70%)
Al @ T Tetaa T Rew 3@ (e A |

Trem i, Seifaraet aar SfEw e TIFET F@ w99
(6 (RSN A | TALE 2T T oo SR |

Special credit will be given for precise and correct
answer. Marks will be deducted for spelling mistakes,
untidiness and illegible handwriting. The figures in the
margin indicate full marks.

S (I w6 e Geg ey %0 x % =30

) Q) iR IO FE I Jael TR |

a7 AR @ Jafeiite 2260oH [T
TSGR AR W T | ©+8

i) eI s TNeel ofedr s | 0

B.Sc.-11251-P [ P.T.O.

QP Code:18UTS86EPH9 2

D)
ii)
€N )
i)
9 )

B.Sc.-11251-P

> >
T FEN ¢ V.B =0 G
VXxE=--—, QI Pzl epfre

e IR/T© | 2+8

a3 TS O IEAIe @ RS
AT el T | WO BT DI

<@ 2 ? O+

@b Y, wey, e SRR ©E W@
frca g ©fSe o)z 1 1 G- e e
AR OFG (@ 7 (He TS @b
e BlEF odR Ty B -aq e
el weeeT | oA o W 7T B g
QeI 6 = 2 Q+

oI bR Soiois oA | 2

g e v e o PEAR T

PP | \



3 QP Code:18UTS86EPH9
i) @0 S FFTFET CFC@ el P
Zsls E = 9 3o
e, B = 3 pea s,
ng = CoMe S AR,

n_ = N5 PSR AP | 8

p

2 @-IE Fouie o Tew i ¢ U X9 =Sy

D) @ Moo GEe (Fa A1<eT

- - -
H=H, cos ot.x | 2 T4 (@ H-® 1o

e i @8 @ @l e oEe
@S o115 fRITMCT eI el AR | Gl Gx Wi
8 (I (@5 F© ? 8+5+5
S DINGEC o 1 o B OB | BTG IGE [o | [ I
OfepERT ©wm Wiefes 2eTW AT X (@l
BETRE e 7 | 4R qb ofleed W

- P P
(55 (Fq B A9 AN | 268 N

e AL V @9 (T SEFEN (NG OF IATS
(A A2 ACS AR | 297G =9 d RCT
V-a3 FifEE e s | Y

B.Sc.-11251-P [ P.T.O.

QP Code:18UT86EPH9 4

9 a6 for fae 67 O e | [aEhe o

ofeire 41 I ETEN FFF | [Teib afefre

2R 2o el T | S+ 49

D b g TR L @)L,

AAIF @ M | 2N T

M=K LlLQ,NWK&?F%W | K-99

AR @ FH T T ? ¢+

8 b P IR IR POI@ YA rEe (wa

Teog 41 T IR T | Y

5 @3 2 uF 4R S wi'e w@ 10 WG e
SINET OF 20 =TI ST ZPT 217 | S T
{0 1R 2ty @b Th AR (1Y J& 41 2
o 2 G sl wfge o 40 =rore ze

AT | TH WET @Ha 9 5@ 2 Y

B.Sc.-11251-P



Ol @I 5L AT e ey ¢

)

Q)

o)

)

©)

B.Sc.-11251-P

QP Code:18UTS6EPH9

O x 8 =93

a5 @fd L-R I8 R-9F W TeEHAN |

AN P (T @F TGN LRN@E e @b
i= [E Jt I ©
L

T @ I 9 2T 2 T @F FICE I

2y ? YL +52
3 3

@Flo | PR 8 r AP EN OIEE 12

ANFd e N vV @32 oRfbre a)ETE@l 1|

HNGL (STEA W T Ty | ©

SHE (Pl P ICT 2 A MECE PO

AT 1-5 RET W 8 PII AETEE 01K

(Pl O ? R+

< o S e 2 o fEmm R e | + 2

[ P.T.O.

QP Code:18UTS86EPH9 2

12

%)

T7)

a3 Yo7 IQIFE S @I THE (F¥ IE

Qg | IR Sed OETd e e | AW @

sobe ©OrER SferTE @b AN (Fe ¢Fa
A TN TT OR@ Ao A 8 SCFT N

CICLHETE I61 PO B[ T T | ©
AN T ¢ (BIFF o1 (P I F@ 1 | ©

SfS! 2ITCRA 5 51 W o1t e ey 1o

B.Sc.-11251-P



1. Answer any two questions :

a) i

ii)

ii)

ii)
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( English Version )

10 x2 =20
State Kirchhoff’s laws. Using the laws

find the current through the
galvanometer of an unbalanced
Wheatstone bridge. 3+4

Derive the equation of continuity of
current. 3

> -
Prove that V.B =0 and

- > ag
VxE-=- ey where the symbols
have their usual meanings. 2+4

Find the expression for the rate of
energy loss in an alternating current
circuit. What is power factor? 3+ 1
The steady current through a long,
straight thin conducting wire is L
Find the expression for the magnetic

ﬁ
flux density B at a point at a
distance r from the wire using Biot-

Savart’s law. What will be the

H
expression for B if the wire is of
infinite length ? 7+1

State Ampere’s circuital theorem. 2
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d) i) Find the expression for the average
value of the torque acting on a small
coil placed in a rotating magnetic
field. 6

i) Prove that in case of an ideal
S nS
transformer — = —=—, where
p np
Es = p.d. across the secondary,
Ep = p.d. across the primary,
n, = number of turns of secondary
and n, = number of turns of
primary. 4
2. Answer any three questions : 6x3=18

a) The magnetic field intensity at a point is

N

expre

fields

- -
H=H0 cos ot. x . Prove that H can be

ssed as the resultant of two magnetic

rotating in opposite directions with

the same angular velocity. What are the

magnitude of the components and the value

of angular velocity ?
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An electromagnetic wave is incident on one
plate of a parallel plate capacitor and
electrons are emitted from the plate with
approximately zero initial velocity. The
magnetic field E between the plates of the
capacitor is parallel to the plates. The
potential difference V between the plates is
such that the electrons just reach the other
plate. The distance between the plates is d.
Find the expression for V. 6
Draw the circuit of a Wien bridge. Discuss
how the bridge is balanced. Find the
conditions for which the bridge is balanced.

1+2+3
The self-inductances of two coils are L,
and L,. The mutual inductance between

the coils is M. Prove that M = K L1 L2 ,

where K is a constant. What are the

maximum and minimum valuesof K? 5+ 1

Explain how a rotating magnetic field can

be produced using two coils. 6
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3. Answer any four questions :

a)

d)

A capacitor of 2 pF capacitance is charged
fully. Its charge decreases by 20% in
10 minutes. When a resistance of high
value is connected across the capacitor, the
charge of the fully charged -capacitor
decreases by 40% in 2 minutes. Find the

value of the resistance. 6
3x4=12
The value of R in a series L-R circuit is

negligible. Prove that the rate of growth of

current in the circuit is i= ( % Jt . 3

What is Thomson effect ? What is Thomson

. 1 1
? —+1=
coefficient ? 1 5 1 5

The potential difference across an uniform
wire of length [ and radius r is V. The
current through the wire is I Find the

value of Poynting vector. 3

What is Brewster angle ? The refractive
index of glass w.r.t. air is 1-5. What is the

Brewster angle at glass-air interface ? 2 + 1
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e) What is skin effect ? Explain skin effect.
1+2
f) A circular metal plate is rotating about an
axis perpendicular to the plate. An uniform
magnetic field is applied perpendicular to
the plane of the plate. Find the e.m.f.

between the axis and edge of the plate. 3

g) Prove that magnetic force does not do any
work. 3
h) Find the r.m.s. value of an alternating
current. 3

B.Sc.-11251-P [ P.T.O. B.Sc.-11251-P



