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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 2nd Semester Examination, 2023

PHSHGEC02T/PHSGCORO02T-PHYSICS (GE2/DSC2)

Time Allotted: 2 Hours Full Marks: 40

. The figures in the margin indicate full marks.
Candidates should answer in their own words and adhere to the word limit as practicable.
All symbols are of usual significance.

1. Answer any fen questions from the following: 2x10=20

RS @-cien 7415 airia Sog wies

(a) For a uniform electric field £ =47 + 37+ 8k , calculate the electric flux through a
surface area of 10 square units lying in x-y plane.

P ST OfSeCHea ARE E =47 +37+ 8% e, x-y O SRS 10 IHGT
CFEET Wy A I 7 FiF oI5 93 2 -
(b) What is differential form of Gauss’ Law?
MO TAITGR ST AN Tl
(¢) Show that A= (4xy — z3)f + 2x2j' —3xz%k is an irrotational vector.
o @, 4 = (dxy—2°)i +2x%] - 3xz%k @ W‘{‘fﬁ@%ﬁl
(d) What is the unit and dimension of capacity of a capacitor?

YT YFFCIT 9T GR WGl & 2

(e) Why is a series LCR circuit called “acceptor circuit”?
@9 LCR @A SRACE “Soeaind Joa1 Je1l 28 2

(f) Show that electric field is conservative field.
W@ANS (4, OfeLrHT Te1 A (|

- . -~ dd
(g) If vector A has constant magnitude, show that 4 -7t=0,
I 4 (OIET WA F7T W, O@ IS @, A'E=O l

(h) State Biot-Savart’s law.
JE-ASIG A6 T
(i) Define the co-efficient of self-inductance of a coil. What is its SI unit?
a5 Pefer T e i @RI 2 93 SI 95 2
() Explain the physical significance of curl of a vector.

 (SIET DI -G7 (S1© B2y At I
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(k) State Norton’s theorem.
T TG Ry e
(1) What is the meaning of hysteresis in ferromagnetics?
SRCHTTS ~witdd RESEPH wie & @i 9
(m) What is Faraday’s Law?
TS AT et
(n) What is an electric dipole?

©ftR fRCTF FIE T 9

(0) A parallel plate air capacitor has plate area 0.2 m* and has separation distance
5.5 mm. Find its capacitance.

%fwmwwmwozmz R TS 7Y 5.5 mm | 9T GIETPT
] |

Answer any fwo from the following 10x2 =20
e @-rw 475 et Seawie

2. (a) Define divergence of a vector. Write down the expression for divergence in 2+1+4
Cartesian co-ordinates system. Find the value of V- *"F).

(STRIMT CIRSHEER K@l W8 FIHE Firiefor SIRSRTEER 940 @l
V- (r" F)-a3 I [T

(b) Find the unit vector perpendicular to A = 4; —7+3k and B=-27 +]-2k. 3
A=4i - j+3k @R B=-27+ -2k (o390 B o17 G% (937 T FE@

3. (a) Give the definition of polarization of a dielectric. Show how it is related to 2+3
electric displacement vector?

ﬂaﬁwmm%’@tw%@m?mmﬁs@maﬁmmﬁ(ﬁﬂmﬂm%)
(STEE N T ? '

(b) Using Ampere’s circuital law find the magnetic field due to a solenoid of length L 3
and total turns N and the current through it is 7.

i @i @t IR @ L 0 9k N AIRER Afmares s fiw 7
2RI Ty (17 CFeas N e et

© 1f #(x, ¥, z) =xy* + yz> be a scalar function, find the component of V¢ in the 2
direction of the vector / —2 + 2k at the point (2,—1,1).

#(x, ¥, 2) =xy* + y2° TR AW A Vg9 {-2]+2k (9FF |\ (2,1, 1)
Res Botiest et svzm

4. (@) Write down the physical significances of Maxwell’s equations. What is 2+2
displacement current density? I

SIRSEAER ATt ltm (Sto wierrd 12y] I FRleIZ I [F QIR 9
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(b) Define magnetic susceptibility.
BITT IO RS WS |

(c) How does ferromagnetic, paramagnetic and diamagnetic material respond when
they are placed in an external magnetic field, explain.

SRS, TOEE @ it *md AR GreeewEs Wy A, & TN
v S JIA I

(d) Find an expression for magnetic field at the centre of a circular ring with current I
through it.

a5 Jfen Tam @EReTe, 1 ARIENER o) GIEeeweEd aifse fdm s

5. (a) In an AC circuit with L, C, R in series, show that the current in the circuit will be
maximum when the frequency @ of the ac source is @ = Wizeh
@M TRIE TE L, C, R I8! 2RIz I ac SfGeRIRg TIE o A 23 Sl
py 1
& TSAICS RN FE D 2 I 0 =—— W ?
JLC

(b) The secondary and primary coils of a transformer have co-efficient of self
inductance I, and L, respectively. If M be their co-efficient of mutual

inductance then show that M =./LL, .
9T Tl T @ Gt Teffm FE @ars WIFE L 8 L, | S A=
SR @ellE M 7 e TR M =L L, |
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