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BACHELOR OF SCIENCE (B. SC.)

Term-End Examination

June, 2026
PHE-07 : ELECTRIC AND MAGNETIC
PHENOMENA
Time : 2 Hours Maximum Marks : 50

Note : All questions are compulsory. Marks for
each question are indicated against it.
You may use a calculator. Symbols have
their usual meanings. The values of

physical constants are given at the end.

1. Attempt any five parts : 5x5=25

(a) Calculate the electric flux linked with a

surface of area 150 units lying in XY

_)
plane if the strength of electric field E
1s given by : 5

- ~ ~ ~
E=2i-3j+4F
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(b) A point charge of 53.1 C is located at
the centre of a cube of side 5 cm.
Calculate the electric flux through each

surface. 5

(¢) Two parallel wires A and B placed at a
separation of 6 cm carry electric
currents 5A and 2A in opposite
directions, respectively. Determine the
location at which the net magnetic field

due to these two wires 1is zero. 5

(d) A parallel plate capacitor has plates of

size 1.5 cm?2 and the separation between

plates is 1.5 X 104 m. Calculate the
capacitance of the capacitor. If a battery
of 1.5 V 1is connected across this

capacitor, what is the energy stored in

it ? 5
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(e) Determine the magnetic intensity H

and the magnetic flux density Bat: 5

(1) a point 210 mm from a straight

wire carrying a current of 20 A, and

(1) the centre of a 20,000 turn solenoid
which 1s 0.24 m long and bears a

current of 1.6 A.

() A cyclotron is being used to accelerate
protons to a kinetic energy of 7 MeV. If
the magnetic field in the cyclotron is
4.0 T, what must be the radius of the
cyclotron and the frequency at which

the Dee voltage is alternated ? 1+4

(g) Consider an electromagnetic wave in
empty space whose electric field is given

by :
%
E = 30% exp[—i (2x108¢ + Bz)}

Determine the direction of propagation,
frequency and magnetic field of the

wave. 1+1+3
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(h) A uniform plane electromagnetic wave

has a wavelength of 3.2 cm in free space

and 1.6 cm in a dielectric for which
p=4.7x 100'NA™2.  Determine the

dielectric constant of the dielectric. 5

2. Attempt any five parts : 5x5=25

(a)

(b)

(c)

Express Gauss’s law for electrostatics
in both integral and differential forms.
Derive an expression for the electric
field at a point on the surface of a

spherical charge distribution. 1+1+3
Determine the potential at any point P
on a line which makes an angle 6 with
the axis of the dipole. 5
Briefly explain the working of an

electrolytic capacitor. 5
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(d) Show that the work done in moving a
unit positive charge against the
electrostatic force 1s independent of
path. 5

(e) Derive an expression for the magnetic

field inside a toroid. 5

() Explain the working principle of CRO. 5

(g) Distinguish among diamagnetic,
paramagnetic and ferromagnetic
materials. 5

5

(h) Derive the wave equation for the E
field of an electromagnetic wave in

vacuum from Maxwell’s equations. 1+4

Physical constants :
e = 1.6x101°C
e, =8.85x10712 Fm™?

1
4n g

= 9x10°Nm2C2
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Lo = 41x107"Wb At m™!
= 1.26x10 " Hm™!
m, = 9.1x10°1kg

m, = 1.7x10%" kg

G = 6.7x10 Tm’kg 152

C-3816/PHE-007



[7] PHE-007

PHE-007
faT= TR (S, TE-4t)
R EIGRCRIE |}
I, 2026

U1 T=.3.-007 : S 3 TEhia uiee

gug ;2 §u2 SIfeHaH 37%F : 50

T . TY g97 AT &1 TOF 9T F 3 39D G
few @ &1 oMY FeTRA F FIT FX GHA £
giten! @ 3797 G 379 & | Hifa® fEarel & q
377 8 fou 1T &/

1. o=l urer wril & S SN 5x5=25
() afe fora &5 E 1 iih e T :

- ~ ~ ~
E=2i -3j+4k

@ XY-gad | fEord 150 ThE ST ot add
q o foga efwere &1 7F 9Rewfaa
hITSTT | 5

C-3816/PHE-007 P.T.O.



[8] PHE-007

(@) 5 cm ¥ A1 Toh o9 & &5 H 53.1 C e

feord %1 oM & TS T8 ¥ RA Tt foR[d

AfYaTE 1 AF Yehferd shifed | 5

() TH TR T 6 e T @ § I aR A 3R
B # foudia feems®t # wHer: 5A IR 2A oW
yarted ardl § | 39 foeg o1 wom feifta wifsg

STl $9 91 A % RO S A IOk &

%1 A I 5

(%) Th GHIR <2 GUfE &l ©e &1 Q9%

1.5 cm?2 ¥ 3R 3% o= &1 g 1.5%104 m

B i st enfar <1 9 9o sifsa |
Ifc §uiRsl &1 1.5 V dicedl areft sl 9§
el Ww @ S9H "fed el i UMD
I | 5
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(T) Fefafea fora wm sifufa=ma & fog
a1 o H iR Jasa Afvers =7« B

& A URehfad sifsT . 5
() T W ar, S99 20 A o1 yanfed &
W T, ¥ 210 mm R feod @ fog |,
qe
(i) 20,000 T a1 GRATART, FSrEehT falrg
0.24 m ¢ iR f9&H 1.6 A &1 yafea
AW E, & B35 W
(F) Th HEFARLH 1 W[ 1 7 MeV Tifast it
TEH W & fau swEm fm s g1 oAk
wEEde H e & 4.0 T ¥, @
EFced &t e feadt § 2 A o 9@
Fifse for forg smafa & ‘<)’ dieed gemEfaa
AWE? 1+4
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(D) o & & foga-gasEa @ fog@ &= &

STh ©

N
E =30x exp[—i (2x10%t + Bz)}

T T TR0 fowm, smgfa SR geaska &
Truifia wifsa 1+1+3
() frdt TwaEH, 99 foga-gosig @ &
T w1 Ae frafa #§ 3.2 cm@?@h‘
EEeifee® | 1.6 cm § IR SRS & fay

n=4.7x10"NAZ % 39 sEafRs & fau
gTScliaeeh e &1 AF (Heifia wifse) 5

2. Tl ure 9mil & W ST 5x5=25
(%) feeramyfasn! & fau Mg fram 1 seha 3R
gokd ®q H fafew) feeh wefm s
foraeor & ¥ag W feua foreft fog W fagm &=

% ol =S1eh a1 ShifaT | 14143
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(@) = fgya & R fag P, s fgg@ & 1519 0
Hor W g Y@ W feg §, W fawa o1

SSTeh WS ShifwTg | 5
(1) foreggq stoereft Gt skt swrivoTel 1 wfar
Ui HIfST | 5
() foag i for feerer@ oa & fawdia foen &
TRt T 1 forenfud e # foRan T

9 ¥ TaS &l B 5
(¥) T RIS & X o & & faw =5
Fq HIfT | 5

(F) H.3TR.37. (CRO) ! HEYUC THIET 5

(®) dfagesha, T gasa R dr-gawa #
3T T il | 5
(3) Hogae eI & MR R fag@-gasi™

H
T & foga &3 E & fau o afeto
I I 1+4
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oiferer frredier :

e — 1.6x10719C

e  =885x107% Fm™!

1 Inyo 2 =2

= 9x10"Nm“C

4m €0

Lo = 47x107" Wb A lm™
= 1.26x10  Hm™!

m, = 9.1x1031kg

m, = 1.7x10 2" kg

G - 6.7x107 11 mg’kg_1 s2

X X X XX
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