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

December, 2021

PHYSICS

PHE-O07 : 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 calculators. Symbols have their usual
meanings. The values of physical constants are

given at the end.

1. Answer any five parts : 5x4=20

(a)
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A current of one ampere is passing through a
copper wire 10 m in length and 0-08 mm
in diameter. If the resistivity of copper
is 165 x 10~ ohm meter, calculate the
resistance of copper wire and the potential
difference between the ends of the wire. 4
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(b) Two point charges Q; and Qg are 3 m apart

and their combined charge is 50 uC. If one
repels the other with a force of 0-6 N, what

are the magnitudes of the two charges ? 4

(c) Derive the expression for the work done in
moving a charge from point A to point B in

an electric field. Is it path dependent ? 3+1

(d) An electron with a velocity of 10" ms™?
enters a magnetic field of strength
75 x 1072 Wb m ™2 at an angle of 30° with it.
Calculate the radius of helical path and the

time taken by the electron for one revolution.
Take e/m = 17-6 x 1011 C kg%, 4

(e) Discuss the polarisation of dielectric

material in electric field. 4

(f) Show that in the absence of any free surface
charge at the interface of two dielectric
materials in contact, the normal component

%
of D is continuous at the surface. 4
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(g) A proton moving with a velocity 2 x 10% m/s
enters a magnetic field of intensity
300 Wb/m? at right angles to it. Calculate
the magnitude of the force acting on the

proton. 4

(h) The pole faces of cyclotron magnet are
120 cm in diameter and the field between
the pole faces is 0-80T. Calculate the
kinetic energy in eV of a proton as it

emerges from the cyclotron. 4

2. Answer any one part : Ix10=10

(a) (i) State and explain Gauss’ law. Use it to
determine the electric field due to an

infinite plane sheet of charge. 6

(ii) A flat sheet of area 50 cm? carries a
uniform surface charge density . An
electron 15 cm from a point near 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. 4
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(b) (i) Obtain the expression for capacitance
of a parallel plate capacitor with

dielectric. 5

(i1) What potential would be necessary
between the parallel plates of a
capacitor separated by a distance of
04 cm in order that the gravitational
force on a proton would be balanced by
the electric field ? 5

3. Answer any one part : 1x10=10

(a) (i) State and prove Biot and Savart law in

vector form. 5

(ii)) Using Biot and Savart law, compute
magnetic field at a distance r from a

long straight wire carrying current. 5
(b) (1) With the help of a diagram, explain the
working of a cyclotron. 5

(i1) Obtain the expression for the electric
field due to a dipole at a point P on the

perpendicular bisector of its axis. 5
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4. Answer any one part : 1x10=10

(a) Deduce the wave equation for electric field

from Maxwell’s equations in vacuum. 10

(b) G) A 1m long and 20cm diameter
solenoid contains 20,000 turns of wire.
A current of 3 A flowing in it is reduced
to zero in 1 ms. What is the magnitude
of back emf of the inductor while

the current is being switched off ?

Take pg = 1-26 x 107 Hm ™. 5

(ii)) Consider an electromagnetic wave in
empty space whose electric field is
given by :

A . 8
E =50 x exp[-1(10° t + Bz)].
Determine the direction of propagation,
the wave number, the frequency and

the magnetic field of the wave. 5
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Physical Constants :
Mass of Proton = 1-67 x 10727 kg
Mass of Electron = 9-1 x 10721 kg

Charge of Electron = 1-6 x 107 C

1
47580

=9x10° Nm2 2

Mo =4nx 107 N A2
g9 =885x 102 Fm™

1eV=16x1019J
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(@) a forg A Q TAT Qy TH-GH ¥ 3 m <l 3
W E SN I W HA AEI B AE 50 uC 2 |
e TH fog & g H 06N & o ¥
forshftid <t @, 1 39 a1 foieg ATl =1 qiaTon
T AT ? 4

(1) fogd-e= # T TEw H fo0g A ¥ g B T®
9 IH H fhr M owE & fou e e
HfT | 77 I8 gy W At sk g 2 3+1

(&) 10" ms! 9 ¥ TH 3AF 75 x 105 Wh m2
i A gEehE &9 § grEeh & ¥ 30°
HIU W TAN BAT & | HSloHE 9¥ i B
AT Sae bl e UTGHAY G A H TN G0
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(®) 2 x 10% m/s 3T @ @ TH T2l 300 Wh/m?
digar ot gk &9 W O grechi &9
TrEEq YW AT 7 | W W @ H A a9d
1 i gitehford shIfT | 4

(V) Th WEFAGH ik F Y HAR AW
120 cm & 3T ga Helehi o o= e graehid
T H UE 080 T 8 | |gaaAle & Fehed @
I i i It eV 8 qitehferd Hifer | 4

2. ot o w1 ST G . 1x10=10

(%) () m=E &1 Frm fofaw qen 3@ wwsmY |
THHT 3TN h Tsh 3Hd AW <hl THAA
3fte o Hwor foea-aa wd HfT | 6

(i) 50 cm? ¥ABA ITA TH THAA Ific H
THEHM IS 3T Tcd o 8 | Wi &
F% ¥ 15 cm g W O T TR W
1-8 x 10712 N 5@ e & forgehr feum sfie
T FTe 1 AR 7 | e W foud a1
9iEhlcTd hifSTT | 4
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(@) () TH®R < gaiie e eesafags e
T 7, <h! LT T Ssteh ITed ST | 5

(i) T TG e LT 6l Wil o o= i
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(i) o M " M k1 Iy TRt
i, @9 ar, e gw varfa 8 @ 2,
Y gt r W grEehy &7 qNehfad hiT | 5

@) ) @ H wEEa ¥ AEFdgH  H
FHIREYOTTA FHST | 5

(i) Wh o Tggd & SR 3Ideh AT h

FAfhets gHfgHTSs W fohet fog P W
forga-am & o =y i | 5
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4. T v w1 I AN 1x10=10

(%) Trafa § fogda adeson A faga-a9 & fog
TUT TR Sgeqd HifT | 10

(@) () 1m @€E 3MW 20cm E TN Th
afrferht # R % 20,000 B F | SO
TAIEd 3 A W ! 1ms § 521 A
F T ST | 99 9w # A ger
(feg=a-a1t%) 1 &1 8, df 39 U o uvd
(forieRt) forgrd-amees =@ w1 gR@ETor fehaT
g0 ?

A T gy = 126 x 1076 Hm ™. 5

Gi) fafa #& et fogqgesm @@ &
forgq-am =1 =9 B
E =50 X expl-i(10%t + pz)]
T HeOT fou, 9T wed, e
AT TG Fraehd &5 faff@ Hifku | 5
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Yifdes f[Aadie :
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Ieid T §eaqH = 167 x 10727 kg

ST T goIWH = 9-1 x 103 kg

SAFS BT W = 16 x 10712 C

1

=9x10° Nm2 2
47580

o =4nx 107 N A~
g9 =885x 102 Fm™

1eV=16x101J
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