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BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination
December, 2016

PHYSICS

PHE-O7 : 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 non-programmable calculators.
Symbols have their usual meanings. The values of
physical constants are given at the end.

1. Attempt any five parts : 5x4=20

(a)

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

The surface charge density of a flat sheet of
area 50 cm? is o. An electron situated at a
distance of 15 cm from the centre of the
sheet experiences a force of 1-8 x 10712 N
directed away from the sheet. Calculate the
total charge on the sheet.
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(c)

(d)

(e)

®

(g)

(h)
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Show that when a dielectric material is filled
between the plates of a parallel plate
capacitor, the value of capacitance increases
by a factor K, the dielectric constant of the
material.

In a cyclotron, the diameter of the pole faces
is 100 cm and the magnetic field between the
pole faces is 0-60 tesla. The cyclotron is used
for accelerating protons. Calculate the
kinetic energy of protons in eV. '

In the Bohr model, the electron of a
hydrogen atom moves in a circular orbit of
radius 53x10m with a speed of
2-2 x 108 ms™1. Determine its frequency and
current in the orbit.

An electron of mass m moving around a
nucleus in a circular path of radius r
constitutes an atomic magnet. Obtain the
relation between its magnetic moment and
the angular momentum of the electron.

Define self-inductance and obtain the
expression for self-inductance of a solenoid.

The electric field of an electromagnetic wave
in vacuum is given by

E, =0, Ey =30 cos (2n x 108t ~ (—g—Jnx), E, =0

where E is in volts per metre, t is in seconds
and x is in metres.

Determine the frequency, the wavelength, the
direction of propagation and the direction of
the magnetic field associated with the wave.
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2. Attempt any one part :

(a)

(b)

ABCD is a square of side 0-02 m. Charges of
16 x 102 C, -16 x 102 C and 32 x 1079 C are
placed at points A, B and C, respectively.
Determine the magnitude and direction of
electric field at the point D.

Discuss the effect of electric field on a
dielectric. Deduce Gauss’s law for a dielectric

medium.

3. Attempt any one part :

(a)

(b)
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State Biot-Savart’s law. Using this law,
derive an expression for magnetic field along
the axis of a current loop. Write one analogy
and one difference between Coulomb’s law

10

4+6

and Biot-Savart’s law. 2+6+2

(i) A long Straight wire of.'l radius 5-0 mm
carries a current of 20 A. Calculate the
magnetic field at the surface of the wire.

Calculate the perpendicular distance

from the axis of the wire at which the
magnitude of the magnetic field will be
half of its value at the wire surface.

(ii) The value of the magnetic field at the
centre of an air core solenoid is 0:40 mT.
If the current flowing in the solenoid is
04 A, calculate the number of turns
per cm.

3+3

4
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4. Attempt any one part :

(a) Define Lorentz force. A beam of electron
- passes undeflected through two mutually
perpendicular electric and magnetic fields. If
the electric field is cut off and the same
magnetic field is maintained, the electrons
move in the magnetic field in a circular path
of radius 2-2 cm. Determine the ratio of the
electronic charge to mass if the magnitude of
electric field is 15 kVm™! and the magnitude

of magnetic field is 2 x 1073 T. 3+7

(b) Write Maxwell’s equations in differential
form for vacuum with no source of charges or
currents and deduce the wave equation. Also
calculate the speed of electromagnetic
waves. 4+6

Physical Constants :

Mass of electron = 9-1 x 10~5! kg
Mass of proton = 1-7 x 10727 kg

Charge of electron = 1-6 x 107 ¢C

1 o 9x10°Nm2C2?
4ne,

Mo = 4nx 1077 NA2
£, = 885 1012Fmt?

PHE-07 4



Ht.v=.¥.-07

o e (oo )
'a_aiauﬂan
fea=r, 2016
- ifas Rew
9. 0=.3.-07 : Aga iR gakhia uftgeand
77 - 2 g2  IfermaT 3% : 50

Tz Wmaﬁm#?/mm%mw%mﬁq
7T § | 3T AT GROE) Serar ST el H
9T F GHd 8§ | FhH F 7 g g F
yifaw Raaisl & am sad Re @ § ) |

1. T wiw wmi = g fifse . 5x4=20

(%) Q@ farg AW Q, T Q, THZW 4 3 m H gt
R feda & 9O 1 AW T HeT AT 20 uC R |
It wh fog oMW g W 0075 N 5 A
gfehfda XaT 8, d1 39 QU AT BT GRATT F=
7 v

(@) 50 cm? &A% A TH GHAA e H T
mmc% |383ﬁzés%ﬁﬁ 15 cm 6
g0l W fd T g W 18 x 10712 N #
o T @ Rreeht fawm e & e H SRR |
e W @ @ mEw w1 A aiEk
e 1 - |

PHE-07 5 P.T.O.



()

(%)

(¥)

(=)

Hifve fr e et oo wie gufa 6
' % 9w eEsafaes o W fear st
,aiamﬂa-ﬁm&mmngmaam
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2. Tl g wmr %t 7@ ife ;.

(%) ABCD W i R TS@ehl Yo 1 4 002 m ® |
fogeft A, B @1 ¢ W F: 16x 1079 C,
16 x 100 C T 32 x 109 C IRAW W W
g | fog D W a8 1 gfwmor qur sweht
faan futta Hifte | 10

(@) Tt sgafies W fgg-da & e H ==t
| T | szAfRE wem F e ey fam
Wml 446
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o =is geam AR | weim fem T
TA-EEE M #  gHEar 991 T 3
AT | | 2+6+2

(@) () 50 mm B= It & @@, #iY TR A
20 A URT Ya1fEd & W ? | aR it Tag W
JehiT & 1 U Rehierd iRk | ar &
AY ¥ deaq o 7 a7 gt off ofwkma
Hife J&f w goh & F 9H, IR H
Tdg W 3UF U T 39T 8 Ja1 2 | 3+3

(i) 91 HIS T TH ARt F FHg A
gah &3 1 HH 040 mT B | AR
gieTfere # warfaa g/ &1 AW 0-4 A B,
ﬁ%ﬂﬁﬂﬁcmﬁ‘iﬁmm
Hfv | 4
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4. ﬁs&ﬁ@'ﬁmaﬁgﬁaﬁrﬁn:

(%) Wi F@ AR hIe | WeR deEg
fagq o e & ¥ TF e R
Ffeafera frfa @ar @ | IR faga-de | g W
ﬁmm,a‘rwﬁg'aﬁaéaﬁséﬂﬁz-zcm
s ol guR 9 F gEaT } | soeE %
AQAY qAT FEHH BT AU Ui HIRIY
a2 forgq-&m 1 afmTor 15 kVm™! e bl
&1 1 9RO 2 x 103 TR | 3+7

(@) @ @ uw ge wE (Fafa) ¥ R
g iRl # Hahe &9 0 fafew |
b YR W a0 TR goua i |
forga-geshra aam it =1 ff uitefora HIRTT | 246

wifaw Radie :

TAFEH T 5AF = 9-1x 1073 kg
i 1 g0 = 1.7 x 10727 kg
AT BT AT = 1.6 x 1079 C
1

TE,
Mo = 4m x 1077 NA™2
€, =885x107*Fm™

=9 x10° Nm? C?
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