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BACHELOR OF SCIENCE
(GENERAL)
(BSCG)
Term-End Examination

June, 2026

BPHCT-133 : ELECTRICITY
AND MAGNETISM

Time : 2 Hours Maximum Marks : 50

Note : Attempt all questions. Internal choices
are given. Marks for each question are
indicated against it. Symbols have their
usual meanings. You may use a

calculator
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1. Answer any five parts : 5x3=15
(a) If A= 2yzf —xyj+x2221;, and ¢ = 2x2yz3,
determine (AV)(I)
(b) Calculate the line integral of the vector
field F(x, y) = yf —xj over the curve
r(t) = cos t + sint}' with 0 < ¢ < n/2.
(¢c) Calculate the flux of the electric field

E = 200 NC-4 through the surface of
area 2.0 m? situated in the xy, xz and yz
planes, respectively.

(d) A long non-conducting solid cylinder of
radius 0.50 m carries a uniform volume
charge density + 5uC m=3. Calculate the
magnitude of the electric field at a
distance of 0.40 m from the axis of the

cylinder.
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(e) A typical ignition coil (made of two
coils) draws a current of 3.0 A and
supplies an e.m.f. of 24 kV to the spark
plugs. If the current in the two coils is
interrupted every 0.10 ms, what is their

mutual inductance ?

(f) A parallel plate capacitor having plates
of area of cross-section 5 x 104 m2 and
separated by a distance of 103 m. A
voltage of 100 V is applied across the
plates. If a dielectric material of
dielectric constant 5.0 is introduced
between the plates of the capacitor,
calculate the capacitance of the

capacitor.

A-1440/BPHCT-133 P.T.O.



[4] BPHCT-133

(g) A toroid has 5000 turns upon it and
carries a current of 10 A. Calculate the
value of magnetic field at a point within
the toroid which is located at 10 cm

from its centre.

(h) The electric field of electromagnetic
wave travelling in vacuum is Ex = 0,
Ey, = 0, E: = (2.0 Vm!) sin (x — 108%%),
where ¢ 1s in seconds and x in metres. It
is given that ¢ = 3.0 x 108 ms-1. What is
the magnitude of the magnetic field

associated with the wave ?

2. Attempt any five parts : 5x5=25
(a) A solenoid is 0.80 m in diameter and
2.0 m long. The magnetic field at the

centre is 0.40 T. Estimate the energy
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stored in the magnetic field of the
solenoid.

(b) A long straight wire of diameter R
carries a uniformly distributed 10 A

current. At what distance from the axis

of the wire the magnitude of B will be
maximum ? Justify your answer.
(c) A plane electromagnetic wave whose

electric field is given by
E = (100 Vm™) z cos(6mx — wt)

is travelling in a dielectric medium for
which € = 90 and p = 4po. What is the
speed of the wave in the medium ?
Determine the  wavelength and

frequency of the wave. What are
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refractive index and dielectric constant
of the medium ?

(d) Calculate the capacitance of a parallel
plate capacitor having plates of size
1.0 cm2 with a separation of 0.5 x 104 m
between the plates. What is the energy
stored in it when it is connected across
a cell of voltage 2.0V ?

(e) Derive the expression for the electric
field due to an infinite uniform line
charge.

(f) Show that the line integral of the

%
electric field E over a closed path is

equal to zero.
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(g) Show that the line integral

Cf) (yzdx + xzdy + xydz)

is zero along any closed contour C.
(h) For a scalar field V, show that :

V-(VFi)=38V+7-(VV)
where 1 = xi+y} +zk.

3. Answer any one part : 1x10=10

(a) Determine the electric potential of a
uniformly charged spherical shell at a

point inside the shell.

(b) Obtain the relation between the
magnetic dipole moment and the orbital
angular momentum of an electron in an

atom.

A-1440/BPHCT-133 P.T.O.



[8] BPHCT-133

BPHCT-133

[EEIERSIGEN L))
(sit, TE. -, Sit.)
i areT
S, 2026
o U1, U= 9. 21.- 133 ; fae
3R e

G ;2 HqU2 3femag 3% : 50

e Y g F SW ST SARSF fawey KT T § )
J% J99 @ 3% ST T 7T 7T &1 gAHl B
77 G 37¢f €1 ST HeFeX B ITIT X

ecTo

A-1440/BPHCT-133



[9] BPHCT-133

1. for=dl gfer il & I ST 5x3=15
(%) afe A= 2yzf—xy}'+xzzzl% qqn ¢ = 2x2yz3

A (A-V)o¢ =1 am fruifa sifsa

(@)% f(t):costi+sintj ™ OStsg ED

fau wfew & Flx,y)=yi—a 1 @

TRl UehieTd Shifg |

(M) fomdq &% E = 200NC™i & Sae: xy, xz

AR yz THacl H fead &9%a 2.0 m2 A

T3l 9 TR S Al 9Eq Sifvare aRekferd

iU |

A-1440/BPHCT-133 P.T.O.



[10] BPHCT-133

(F1) =1 0.50 m 9 Tah ol 3TETeTsh 39 o

TR THTAN AT 3O 31T + 5 uC m3

ATl e STAeT AN ©| oo & 31§ ¥
0.40 m ! g W fagd &= w1 qRA 1
IS |

() T T ggat (ST Hefed F o+ Bt
€ # 3.0 A gU Tafed BN T SN
98 T @1 & 24 kV foIgd 9 oa geH
FA T AT & 0.10 ms W A Hefadi
YaTfed R k! Tkl ST, A=A Gehedl 1
g 2

() TR ©Ie §URE &l ©E N &T6A
5 x 104 m?2 ¥ 2R 37 = & g 103 m

A-1440/BPHCT-133



[11] BPHCT-133

1 = W 100 V ki deedl o SIdl §1 afe

aiE &t @& & o9 SRdfdes  Hadid

5.0 ST STEcifdeesh Ueid @ SE, a G

1 G qRehferd shifia |

(®) TH IS T 5000 B T AR 3T 10 A O

gafed dt 81 IRES & iR T W fag W

THIHE &5 1 HH IRefad Sy, S 38

-] 100m5ﬁ§ﬁq?ﬁ:9~1?f%l

(3) frafa § Fafd @ forq gk @ &

foq &9 % :

Ex=0,Ey,=0, E-:= (2.0 Vm) sin (x— 108%)
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