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BACHELOR OF SCIENCE (B. Sc.)
Term-End Examination
December, 2025

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 value of

physical constants are given at the end.

1. Attempt any five parts : 5x5=25

(a) A small object having charge — 6 x 102 C
kept at a point in an electric field
experiences a force of 10 X 1079 N in the
negative x-direction. If we replace the
object by a proton, calculate the
magnitude and the direction of the force

on it. 5
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(b) Calculate the gain or loss of
electrostatic energy when a droplet of
water of radius R carrying a charge Q
splits into two droplets of equal volume,
each of charge Q/2 and radius R
Assume that the droplets are repelled to
a large distance compared to the radius
of smaller droplets due to electrostatic

repulsion. 5

(¢) A dielectric of dielectric constant 6, is
filled in the gap between the plates of a
capacitor. Calculate the factor by which
the capacitance is increased, if the
dielectric is only sufficient to fill up 3/4
of gap. 5

(d) A long cylindrical wire of diameter 5 cm
carries a current of 4A. Determine the
magnetic field at a distance 10 cm from

the wire. 5

(e) The pole faces of a cyclotron magnet are

240 cm in diameter, the field between
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the pole faces is 0.40 T. The cyclotron is
being used to accelerate protons.
Calculate the kinetic energy (in eV) and
the speed of a proton as it emerges from
the cyclotron. Determine the frequency
of the alternating voltage that must be

applied to the dees of this accelerator. 5

(f) An air core solenoid with 15 turns per
centimetre carries a current of 0.2 A.

Calculate H and B at the centre of the

solenoid. If an iron core of absolute
permeability 6 x 1073 Hm™! is inserted
in the solenoid, calculate the value of
H and B. 5

(Given po = 4n x 1077 Hm™1)

(g) A toroid of mean circumference 1.0 m

has 1000 turns, each carrying a current

of 0.15 A. 5
(1) Calculate H and B if the toroid has

an air core.
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(i1) Calculate B if the core is filled with
iron of relative permeability 5000.

The electric field of an electromagnetic

wave travelling in vacuum is given by :

—> A~ 8 2
E = 50 sin (2r x 10 t—gnx)

%
where |E| isin Vm™1, ¢t is in s, and x is

in m.

Determine the frequency, wavelength
and direction of propagation of the
wave. Also, determine the direction of

the magnetic field. 5

2. Attempt any five parts : 5x5=25

(a)

(b)

State Gauss’ law in electrostatics in its
integral form. Determine the electric
field due to a uniformly charged sphere
at a point outside it. 1+4
What are electrolytic capacitors ?

Explain their significance. 5
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(c) Establish a relation between the
magnetic moment of an atomic magnet
and the orbital angular momentum of

the associated electron. 5

(d) Derive the expression for electric field
at a point P. P along the axis of an
electric dipole. The point P is located at
a much greater distance from the centre
of the dipole, compared to the distance

between the charges. 5

(e) Distinguish between self inductance
and mutual inductance. Obtain the
expression for energy stored in an

inductor. 5

(f) With the help of a diagram, explain the
principle and working of a velocity

selector. 5

(g) Explain paramagnetism in terms of the

torque in magnetic dipoles. 5
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(h) Using Maxwell’s equations in vacuum,

derive the electromagnetic wave

%
equation for B. 5

Physical constants :
e =1.6x107°C
€y =8.85x1071% Fm™!

1

— 9x10°Nm?2(C2
4m €

Lo = 41x10""Wb A  m™!
= 1.26x10° Hm™!

m, =9.1x10 kg

m, = 1.67x10"*"kg

G=6.7x10 ' m? kg 1s2
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PHE-07
fomT waes (&, Ta.-H)
R EIGRCRIE |}
fegwT, 2025
L ue3.-07 : SeA SiiN Sk uftae-d

g ;2 gu2 SIféHaH 37%F : 50

Tig: gt gvT AHEE &1 IAFE I F F 39D G
feT 7T &1 3T PAHAR HT AT FX GHEA &1
giten! @ 3797 G 379 & | Hifaw fEarel & 7
37 4 e T &

1. IS Ufer W B SHIfT 5x5=25
(%) foega &1 # womeAsh «-feon # feom = @12
fig fs@ W - 6 x 1079 C =799 §, 3@ W

10 x 1079 N &1 oran ®1 afg =9 fis =
e Teh iAol @M SY, df 9 9 o
el oo TR ekt foun uftewferd wifsw) 5
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(@) Q A AR R 5o areft o <1 sReR ST

et de # de et ¥ e ud@e 4t W
(Q/2) 3T §1 39 Wishan ¥ Feeremgd wetl
gl Y A1 B4 qRekferd ifeg | A efifse
for feeromya faemsiv & R0 5, DSl Jai i
o &t gern # sifeer gt ok wfaekfda @

It g 5

(77) GHM I G &t @iel & o i e |

~

SISeliaeeh adish 6 dTell SEelfoeeh @l T3
¥ afc safRs v widl & 9 &t 5E &
shadl 3/4 feed & wan ®, @ i &) enfian
TohaH! o STl ? 5

(%) 5 T Y O] Teh o doThR dr |
7afiad! ¥R 4A Yarfed et &1 9k & 10 T,
T R Freh g & k1 A IReRferd Hhifsel 5
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(¥) T TEFALH-T= @, §d Holdhl hl oATd
240 A ¥ R ya wol & W= feed
TEHE & 6 HH 0.04 T T A &1
TR Wl @ @i w # fR S g
AR ¥ fed W® WAl i fas el

(eV H) 3R It =T Rehfed HifaT | 39
afF & ‘S’ W YgH dicedl &l ST
fruifa s 5

(F) T a1 i qirfersnr, e gfd It 15 ™R
T, 1 0.2 A U yaIfEd B W & | aiAeen &
&< 4 H 3R B &1 9F Ufisfaq sifsw) afe

dle i Teh shie faet U reenefierd

6 x 103 Hm™! ¥, = ufefae & gfase
foren S Y 3@ frafa § H 3R B &1 99 I
T |

(fem & : po=4n x 107 Hm™1) 5
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(®) 1.0 m st 71eF qRfY s SRS °§ 1000 B &
IR YAF B H 015 A &N FaTed & W ¢
5

() Afg3RTee ¥ ag #ie &, @t H 3R B &1
M UReh{ed hifsd |

(i) I we H 5000 Mufersh FraRgierd
& AR W B, 1 B w1 AF ufResfad
T |

(1) frafq § faga et a8 1 oed &7 ¥ ¢

-

E = j 50 sin (2n x 10%¢ — gnx)

S& |E|, V-l # %, ¢ e # %, @i
x e & ¥ w e smhn @R
oo foun fuifa i) e &, g
1 fee Fasitfa e 5

2. IS UTE A T HIT 5X5=25
(&) feer-Agfaent & foau m=E & fm =1 gued

w9 H fafet | ThaHE €9 § STafE T

% R 3 a1 o fordll fog X faga &

1 SSTeh Fcd= HITT | 1+4
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(@) Toega eTaere-t Henfis == 81 & ? SHehT Hed

HHLART | 5
(7T) TAVEE g & G S0 IR Herd
IO @ HET ST T § HeY Ty
i | 5
() Tt fora fgga & a1 & orfew foreht fog
P | foga & &1 eieh I shifee | fgya &
%5 9 fog P ot g8, fgya & swmewil & &=
I g Y T | aga Ak T 5
(T) @R&HE AR 3 Wehed H 3T IqRT |
fordll T ¥ Ffad Sell o AT st o
Fife | 2+3

() SUFF 3TRE ! T & o ALOHRT T FHrd

g 3R FEYME &l IHEET | 5
(®) g fggdi WM 9@ smel & Wi A
STgreIehcdl oh! THEATET | 5

(3) frafq # Hoeed & S & STER W _B>

% foau fogagmaesa a0 e o

HifeIT | 5
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oiferer frredier
e = 1.6x1071°C
€ = 8.85><10_12 Fm™!

1
4n g

= 9x10°Nm?2(C2

o = 4nx107"Wb A m™!
= 1.26x10° Hm™*

m, = 9.1x10 3 kg

m, = 1.67x10">" kg

G=6.7x10"1"1m? kg_1 s2

X XX XX
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