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PHE-07

BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

_: 475 June, 2015
PHYSICS
PHE-07 : ELECTRIC AND MAGNETIC
PHENOMENA
Time : 2 hours Maximum Marks : 50

Note: All questions are compulsory. Marks allotted for
each question are indicated against it. You may use
log tables or calculators. Symbols have their usual
meanings. Values of the physical constants are

given at the end.

1. Attempt any five parts :

5x3=15

(a) A chargeof 3 x 1072 C is located at the origin
of a Cartesian coordinate system. Calculate

the electric field vector at the point (2, 0,

0).

(b) State the fundamental difference between
the electric field induced by a changing
magnetic flux and the electric field due to

static charges.

(¢) The electrostatic potential at a point (x,
is given by V = x2y + 2z. Calculate
electrostatic field at the point (2, 1, 1).
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(d) The current passing through an inductance
coil decreases from 6 A to 2 A in 0-2 s. If the
e.m.f. induced in the coil is 0-4 V, calculate
the self-inductance of the coil.

(e) State Lenz’s law. A conducting loop is placed
in the plane of the paper. A uniform

magnetic field E acts perpendicular to the
plane of the paper and emerging out of it. If
the area of the loop is reduced, depict the
direction of the induced current in the loop
on seeing it from the top.
(f) Two large metal plates of area 1-0 m? facing
" each other are carrying equal and opposite
charges on their inner surfaces. The plates
are separated by 50 cm by a dielectric
medium having dielectric constant 4. If the
electric field between the plates is 55 N c
calculate the charge on the plates.

(g) Using the continuity equation, determine the
characteristic time for the decay of charge
inside a conductor.

(h) Show that a closed current loop in a uniform
magnetic field behaves like a magnetic
dipole.

2, Attempt any ﬁve parts : 5xb=25

(a) A charge of 3x 1072 C is moving with a
veloc1ty v = (2 i +3] J )ms ! in an electric
field E (31 + 6_]+ 2k)Vm and a
magnetic field B = (2 i+ 3k)T Determine
the magnitude and direction of the Lorentz

force acting on the charge. 3+2=5
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(b)

(c)

(d)

(e)

69

3. Attempt any one part :

(a)

PHE-07

What is displacement current ? Taking the
example of a parallel-plate capacitor, show
that the concept of displacement current is

consistent with the continuity equation.  2+3=5

The windings of a solenoid of length 1:0 m
and mean radius 10 cm consists of
1000 turns of wire. Calculate the magnetic
field along the axis of the solenoid when a
current of 20 A passes through its windings.
-
Show that the normal component of E is
discontinuous across a dielectric boundary.

Two point charges + 2e and + 8e are placed
at a distance ! from each other. A third
charge q is placed on a straight line joining

these two charges, so that charge q is in

equilibrium. Determine the position of
charge q.

What is meant by remanence, coercive force
and hysteresis ? Explain how the hysteresis

~ curve helps us in the choice of magnetic
materials. 2+3=5

1x10=10

Show that when a dielectric slab of thickness

~d is inserted between the parallel plates,

each of area A, of a capacitor, the
capacitance is given by
e A
= 0 .
(d/ ar)

Calculate the capacitance of a parallel plate
capacitor consisting of two parallel plates of
area 0-02 m? each and placed 104 m apart
in free space.
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(b) (i) An electromagnetic wave is incident
normally at a plane interface
separating two linear dielectric media
with permeabilities equal to the free
space permeability. Derive expressions
for the reflection and transmission
coefficients in terms of indices of
refraction of the two media.

(ii) An electromagnetic wave propagates
through a dielectric medium for which
u = p, and & = 4¢,. Calculate the speed

of the wave in the medium. 8+2=10

Physical Constants :
e=16x10"1°C
mg =9-1x 10731 kg
m, = 1-67 x 10727 kg
£,=885x 10712 C2N1m2
Ho = 47 X 10" TmA™
c=3x10%ms™!

1

=9-0x10°Nm? 2
4ne,
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1. Frdll giw i % s e  5x3=15

(%) 3 x 1072 C AW =it Fdws 7 F q@-fog
w @ 2 | fag (2, 0, 0) W foga-g wfew
qfefoa fifm |

(@) wRadi Jaha ifiarg g 3o fagd-&= =
o mawl grT Soow faRga-8 § qend AR
AT |

M g & y, » W Rrag v =1 @@
frafaRaa =iee g =k a1 # ¢

V=x2y+2z

forg (2, 1, ) W feR-Aga &% ftsfora Hifsa |
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(9) TrEl e Fecft § aTEgd a1 &1 99 0-2 s
HEAT T W 2AE Il & | AR Feoit &
fa fegaaes &9 04 V ?, @ Feelt #
@-Ica uienfera hifs |

(3) & Faw Sa1EE | T 9 U Bl IS F ad

H @1 1 8 | UHENH geehid 8 B & fam
78 & e Y 3R I oead & | I 99
& U Y, @ 39d ARG g 6 fewn Farsy,
S 9 B FW & @1 I |

(F) THgH F 9 @ Q9 aifcas =, R
Y YOF H &AA%A 1:0 m? §, F 3idieh gs3t
W R WG faodia omaw & | wid & 9 f
@5-Ocm%3ﬂ"{'§ﬂa’73ﬁ?a§wl§
TIggfaeh fORI® 4 aren SEgaifags e w@r
3 | I wiet & st fag@-8F %1 9 55 NC™?
3, @ wd W @ @y w1 an aiwiiE
Hifdg |

(®) g et &1 I W, el Tew +
T AW &} BN w1 A ww
futfa hifse |

- (@) fag hif 76 wremm gesdh @9 § R we
;m@@gaﬁwﬁgaﬁmwm
|

2. Tl o amil & 3o afvu . 5x5=25
(%) T 3 x 1070 C maw fagq-am
- A A A .
E =31 +6j +2k) V! aon gl &

- .
B=@2] +3k)THa v =2} +3}) ms?

a fouH 8 | 39 ARY W o 9 deT §d
&1 giEmr e 35! fewn fuifa ffe | 342=5
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(@) foramod U F1 ® ? W Wi GuIie
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STAYTT, Hided AHISHTl & Td # | 2+3=5
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gt o W ) G 1000 ® | AR T W
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a9 % ey guh &7 & ww afwkrd
Hifm | 5

firg Bf 5 E 1 oieed Teh SRR
i % IR IHad R | 5
3 farg ST + 2¢ AT + 8e TH-GW H I G W
o & | U dEU A6 q 3 &A™ F =
deft @ W W A | @ € 6 e g
arEE § ® | oW q i fufa fuifa
HifT | | 5
Yoy, fg oo qw e | AW WA
Tz & 2 wwemsy fr e o6 o gEh
ygiel &% w9 3 fore TR WEEaT HA1 2 7 2+3=5

3. et o wm w1 S & . 1x10=10
(%) fag Fifve 6 @ 6 gufa 6 qam <5w©d,
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@) ) F W swsafaes e, i @
+ gEHEiAd gk AHN geheierdl &
TR B, B JYFHd HW a GHAA
TGS R O forgd-goehla a1 wiwe
Jmfad Bt 8 | W QA wEmEl &
IR F qE U qUEdT qur =
TUITehi o ST Sead HIFRT |

(i) po=p, T e = 4e, AT TRZARH HIEAH
4 wh fagageha @ gEia dd
? | 3 oOem ¥ q@ f ue whefaa
Hif | 8+2=10

- wifaw Radie
e=16x10"19C
m, =91x 1031 kg
m,, = 1-67 x 10" kg
£, =885x 10712 C2 N1 m2
Ro=4nx 107 Tm A~}

c=3x108 ms?
1
4mneg,

=9-0x10° N m? 2
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