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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

D"_:_'_.?.S 1 December, 2017
PHYSICS
PHE-07 : ELECTRIC AND MAGNETIC
PHENOMENA
Time : 2 hours Maximum Marks : 50

Note : All questions are compulsory. The marks for each
question are indicated against it. You may use log
tables or non-programmable calculators. Symbols
have their usual meanings. The values of physical
constants are given at the end.

1. Attempt any five parts : 5x3=15

(a) Two point charges Q; and Q9 are 3 m apart
and their combined charge is 20 pC. If one
repels the other with a force of 0-075 N, what
are the two charges ?

(b) The potential at any point is given by
d=x (y2 - 4%,
Calculate the electric field ﬁ at that point.
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(e)

(d)

(e)

(f)

(g
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Calculate the gain or loss of electrostatic
energy when a droplet of radius R carrying a
charge Q splits into two equal sized droplets of
charge Q/2 and radius R’. Assume droplets
are repelled to a large distance compared to R’
because of electrostatic repulsion.

Two parallel plates which have cross-sectional
area of 100 cmz, carry equal and opposite
charge of 1-0 x 107 C. The space between the
plates is filled with a dielectric material and
the electric field within the dielectric is
33x10°Vm™. Determine the dielectric
constant of the dielectric.

A large metal plate of area 10 m? carries a
charge 2:2 x 10712 C. Calculate the electric
field at a point near the plate.

A toroid with 1000 turns is wound on an iron
ring of 360 mm? cross-sectional area, 0-75 m
mean circumference and of 1500 relative
permeability. If the windings carry current
of 0-24 A, calculate the magnetizing field H
and magnetic induction B.

A solenoid 1 m long and 20 ¢m in diameter
contains 10,000 turns of wire. A current of
2-5 A flowing in it is reduced steadily to zero
in 1-0 ms. What is the magnitude of the back
e.m.f. of the inductor while the current is

being switched off ?
[Take p, = 126 x 10° Hm ™' ]
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2. Attempt any five parts :

(a)

(b)

(c)

(d)

(e)

®
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Derive the expression for potential at points
inside a uniformly charged spherical shell of
negligible thickness.

A dielectric block is polarised such that
=¥ 7 A -2
P=25x10"(2xi + j + k)em™.

Calculate the bound volume charge density
for the block.

A long cylindrical wire of radius R carries a
steady current I which is wuniformly
distributed over its cross-sectional area.
Determine the magnetic field at a distance
r(< R) from the axis of the wire.

Electric field is given by

E = 1000 £ exp i(M - mt) Vi~
100

for a plane electromagnetic wave in a charge
free and current free region. Calculate the
associated magnetic field. Calculate the
wavelength and frequency of the wave.

Derive the wave equation from Maxwell’s
equation.

Define magnetic moment. Obtain an
expression for magnetic moment in terms of
angular momentum L.

3 PO,

5x5=25



3. Attempt any one part : Ix10=10

(a)

(b)

State and explain the Biot-Savart law. Use
the Biot-Savart law to obtain an expression
for magnetic field B due to a long straight

wire carrying a current. 4+6

State Gauss’s law. Using Gauss’s law, obtain
an expression for electric field E due to a

spherical charge distribution. 3+7

Physical Constants :
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e=16x10"7C
gp=885x 10712 C2 N1 m~2
Ho=4nx 107 TmA™

c=3x108ms!
1
4dne,

=9-0x10° Nm? 2
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1. = giw s = hifde - 5x3=15

(%) 2 fog 3T Q, A Q, THGW A 3 m G W &
IR I W HeT A& HI AF 20 pC B | AR 3
fog smaw wH-gEl #0075 N 5t & fawfifa
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(@) fosft fog m fovm &1 am Fafafaa <o
SR e BT §

¢ =x(y% - 4x2).

34 fog W g8 B ofefora Hifvr |
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= R qun smaw Q aren s fagw, B R
qAT A& Q/2 A q WHH ARBR ATt fermgeni
# famfom & S 8 | 39 ghean 4 ferAgd i
H1 AW A¥aT g1 giwfoa ifse | i
o feordea fomdur 3 #ror 3 <) fomgs To-gat
¥, R’ go H, Hreht g fIehfa &t 5 # |
3 AR e, TEel A-uiese S
100 cm? B, W faufia fog susx ufmmor =
@AY 10 x 1077 ¢ f¥a B | @ & &9 @
M SEgafaes qared @ 9U & o wid & =
SRgdfaes wew # fagadw w1 AW
33x10°Vm™ % | SEgfEs wgd @
gEsaifaesh e i i |

1:0 m? §5%a I TH gEq Uifad W W
2:2 x 10710 C 3rraw @ 2 | wie & fene ot
fag w fergq-am =1 W wftpfera Hifom |

1000 % ITS1 T 2RSS i old & 9o A ouel
T 3 e SRy #9%d 360 mm?2, HTET
gftfr 0-75 m oM Mmifdres geersiierar 1500 ® |
Ife AR ¥ 0-24 A G Yarfead & @ 8, a e
&9 H a7 g 30 B ditefera Hifv |

1 m @ 3R 20 cm A Feft T giaTfers
R % 10,000 YHE & | 3HH Vaifgd 2-5 A €W
1-0msﬁiﬁi-iﬁi‘3ﬁ'@}fm%lﬂﬁﬂﬁﬁ?ﬁ
fag@-ares @ &1 afmwr w1 am S e 9w
1 3 o B 2

[ ofifo foh = 126 x 1008 Hm™' 8 ]
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2. gl wiw w6t hifse . 5x5=25
(%) THEHA JERE T ARE I TH M
Y o HRU Iqh ey oo forgadi w fava &
fere =orh sgeqa Hife |

(@) T SEsaifaes @e 30 YR gfaa 8 %
P=25x1072xi + ] +K)em2 ¥ |
@e & foru yfiEg madd e vH e gitwfad
$ifsre |

(M) B R 9 ©F @d AR dX H TS
sftadl @ I varfed Bt @ W f6 3@
ST I=DE TP W THaWH §9 ¥ faafa
2 | G0 % AW W g r(< R) W Yh & A
Hif |

(4) maw gad aur 9/ Yed 89 § uh gwad
faga-gedim o & fou faga-@s =1 =9+
2

E = 1000 % exp [i ((23’ =L mtJ]Vm_l
100

g b &7 Uiehford it | aaT
T a1 AGRT TRHfeTd T |

(¥) Dagdel aHitehtoT & SMYR T q@1 GHieh
Feqd FHIfT |

(7)) gehr el wfonfya $ifre | sioflg g3 L&
9ei # Jaehia el &1 e e Hfg |
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3. Tt g wmr = i 1x10=10
(%) sE-aEd Fam wweme | sAaEd fam w5
TN W U o, H1Y ar, e aw yartEza g
W B, ¥ FNU 399 gehE &9 B & fow

SSfeh ogcqe hioIy, | 4+6
(@) M3« frm wase | mew fEw w1 @ W s
Tefla sy faaor % Fru fagq-é9 E % o

e T HIfT | 3+7

wifaas Radare :
e=16x10"1C
gg=885x10"12C2 N1 m2
Ho=4mx 107 Tm A}

c=3x108ms™?
1
4ne,

=90x10° Nm2 (2
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