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BACHELOR OF SCIENCE (GENERAL)
(BSCG)
Term-End Examination
December, 2025
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.

1. Answer any five parts : 5x3=15

(a) Determine the unit vector normal to the

curve :
x*+6y° =1
at the point (1, 0).
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(b) Calculate the work done by a force field

—> ~ A
F =xyi + y%j in moving an object along

2

the curve y=x“ in the xy-plane from

(0,0 to(1,1).

(¢ A point charge is enclosed by a
spherical Gaussian surface. Would the
electric flux through the surface change
(1) if the Gaussian surface is chosen to
be a closed cylinder or a cube ? (11) if the
charge 1s moved outside the Gaussian
surface ? (i11) if another charge is placed

inside the Gaussian surface ?

(d) The electric field of an electromagnetic

wave 1n vacuum 1s given by :
2n 8
E, =0, E, =30cos|| — |x—2nx10%t |,
3

E, =0

z
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where E 1s in Vm1, f in s and x in m.
Determine the frequency, wavelength,
the direction of propagation of the wave
and the direction of the associated

magnetic field.

(e) Two point charges +q and —-2q are
placed along a straight line at a
distance of 9 m from each other.
Determine the distance of a point from

the charge +g between the two charges

where the electric potential is zero.

(f) A thin dielectric rod of cross-section A
extends along the x-axis from x=0 to
x =L. The polarization of the rod 1is

along 1its length and is given by
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P=(ax?+b)i. Obtain the bound

volume charge density and the surface

charge density at each end of the rod.
(g) A long cylindrical wire of radius R
carries a steady current i which 1is
uniformly distributed over its cross-
sectional area. Determine the magnetic

field at a distance r(< R) from the axis
of the wire.

(h) Obtain the maximum value of the
displacement current in a parallel plate
capacitor made up of plates of area A.
The electric field between the plates is

given by E=E;sinwt.
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2. Answer any five parts : 5x5=25

(a) An AC generator consists of 20 turns
square wire coil of side 50 cm. The coil
1s turned at 50 revolutions per second to
produce the standard 50 Hz alternating
current produced 1in the country.
What must the magnitude of the
magnetic field be for the peak output

voltage of the generator to be 300 V ?

(b) Five very long straight insulated wires
are closely bound together to form a
small cable. Currents carried by the
wires are i =20A, iy =—6A, 13 =12A,
i, =—7A and i53=18A (negative

currents are opposite in direction to the

_)
positive). Calculate the magnitude of B

at a distance of 10 cm from the cable.
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(c) Calculate the magnitude of the

magnetic force exerted by Earth’s

magnetic field B =10-5 T on an electron

moving with speed 105 ms! near the
Earth’s surface.

(d) Write Maxwell’s equations n

differential form. Derive the wave

equation for _B) field.

(e) Consider a system of four charges :

4q,q,-4q and —-q. Draw a Gaussian

surface enclosing at least two charges of

the system so that the net electric flux

through it is (i) zero, (ii) {S_QJ .
€0

() A charge of 2.0uC is kept at the origin

and points A and B are located along
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the x-axis at a distance of 10 cm and
50 cm from the origin. Calculate the
work done in bringing a charge of

1.0uC from point B to A.

(g) Using the Divergence Theorem,

calculate the flux of a vector field :
—> ~ A 3 A~
F=zi+4yj—x°k

over a sphere of radius 1 unit.

(h) A central force field is a force field of
- N . -
the form F = f(r) r . Determine VxF .

3. Answer any one part : 1x10=10

(a) Determine the electric potential V of a
uniformly  charged non-conducting
sphere of radius R at a point P located
at a distance r’ from the centre of the

sphere (r<R).

A-390/BPHCT-133 P.T.O.



[8] BPHCT-133

(b) State Biot-Savart’s law. Determine
the magnetic field B at a point P
located at a distance R along the axis of
circular current loop carrying a

current I.
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1. =gl e 9l & IR ST 5x3=15
(F) x%+6y> =1 W TR@ % & fag fag

(1,0) T &9 Teheh TG AT HIfST |

(@) xy-THAA H y = x2 Tk o A< 95 (0, 0)

g fag (1, 1) I et fie 1 7fqa= & 8

—> A N
9 F=uxyi+y?) s0 Tean mn =

Yenferd SIfST |

(1) T fag STE TR TMSHE I3 g IReS
T YRS Y AR S AT T A
Tfafdd & (1) afg M I T Sed A
= TS TS F 2 (1) A ST T S

t3 & Wl Y T S ? (i) A Tw I

STTERT ! MU T63 & 3SR W@ T |y ?
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(%) et # ueh faegageen e o =1 faga e ¥
2n 8
E, =0, E, =30cos|| — |x-2nx10%¢ |,
3

E, =0
S’ E, V! § T, t ¥he ¥ R x et H)
R Helg Gorhid & i faem @ i |

(%) T fog AT +q 3R -2¢ TH WA W@ F
TRV TH-TR A 9 m F U W@ T 1 77
H9 g TR A 39 g g0 99 FR
8 R faga fawa 3= 71

(F) T Uaell SEaifee Ia1d &l B8 & AT -
IR T AARA A T BT x-318 & TR
x=0 ¥ x=L Th @l | ST & a0 3%
Fg & Agfew § SR IWR AN
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g 9 A N
P =(ax” +b)i ?l S ohl AT AT S

3R 39 s R T IRas I8 1w s

qRehfeld ahifSId |
(®) = R 91 Tk o6l IR aR H TH
el G | Fefed Bl & S 36eh STIHEI-
TR=E | THHTH ®9 9 foafa ¢ ar & a1
T8 r(<R) W gawia &5 gfiahfed wifs
(V) T& 9@ we §uie § o =i @@
&R A ¥, foreme e w1 tfyehan W S
HIT | =il & o fagd &3 E=E, sin ot
T
2. fepeel wifer sl o e ifore 5X5=25
(%) TH TH. TR F 50 cm YT Al AR T

T SR FHeeh § forad 20 B T1 gOR 0
T Y A 50 Hz TH. 7 3R A &
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e Feell &1 50 FfashAo gfd §he &l R F
T feman S § 1 et &5 1 R giEm
BT =rfen aifer SeT ot frer fia deedn

300 VE ?

(@) urg agd oo Y fagalet i ue-ue
TEH T Teh DIl shalad /= 701 § | TRt
walfed 8 atell ¥ i = 20 A, i2 = — 6 A,
is=12 A, is=-TA3Ris=18A %
(R YNTY #Tee e i faadia faem
H %) | Had ¥ 10 cm H T W feog fag W

ﬁaﬂqﬁwmqﬁmf%ﬂﬁﬁm

(1) gt st HWag & ToEI% A 105 ms! 9
MM SO W gt & gas &

B =105 T & &RI &M dcl JAh!A e Hl

qRATYT g erd it |
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(1) BFEaa & gHu 1 sTashe &9 | fafem

B &m % feTq, AR FHieRTor Scq— TSIt |
(¥) =R Tas 4q,q9,—4q IR —q F1 TH @

T o & w1 T w1 eTeR H uRes

HT Il MREE Y3 Wifau difeh 39H 9

TR 9H aren sifyare () I W, (i)

+(3—q}"&ﬁl

€o

() 2.0uC 3T HaAfarg W @M § IR x-3781 &
sfee fag A dw B Hafag 9 %S
10 em 3R 50 cm &t gfEl W fed ¥
1.0uC 29 %1 fag B ¥ A 7% @M § fu
S a1et ke Ifehferd Fifs |

(D) SEASH THI T ITAN FHId gL 1 TohTs a1

% Mol T 9w & ﬁ=zi+4yj—x3l% bl
ATYaE URehfad it |

(S) T * 90 89 F=f(r)7 SR qRemed

ATV« F Twifa i)
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3. fordll wam Wi o1 W SN 1x10=10

(%) =1 R o1l ThyHM STafyd sTaneieh M &
RO 3T g 9 g8 r(<R) W fem fag P
R forpa-favwa v feifa &L

(@) aE-gree 1 oM FdqEul Tw gAER
gRI-od o o 1 yafed @ @S, & e

% oY g R W ferd forg P W o
&= B fauifa sife

X X X X X
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