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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 2nd Semester Examination, 2020

PHSHGECO02T/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.

Question No. 1 is compulsory and answer any fwo from the rest
> TR & SRAFHE 3R W e (ATE (A-CHIC 715 &ATed Ted wis
I. Answer any ten questions from the following: 2x10 =20
fafeiie @-cpiea 7o @cis Ted nies
(a) Determine the constant a so that the vector field,
F=Qx+3)i+By-22)]+(y+ az)k becomes solenoidal.
I q-99 N [ S ACS ($FF (Fq F = (2x+3p)i + 3y —22)] + (v +az)k
HleTICN 2 |

(b) Find, using vector algebra, the area of the triangle whose vertices are A(3,—1,2),
B(1,-1,-3) and C(4,-3,1).

(e3a eefdced AR, A(3,-1,2), B(,—1,-3) &R C(4,-3,1) MR
e crgwe T s

(c) State Gauss’s theorem of electrostatics.
F2-ofCe [az oG-« ToAms el

(d) Define capacity of a capacitor.
YIRS LIPS IR (TR

(e) State Thevenin’s theorem for a linear network.

RE @BeAF-93 T Ricefa-a3 Tosmfs g T

() What do you mean by an equipotential surface? How do the equipotential
surfaces look like for a point charge?

TRST O FETCO | @I 2 G Y ST &y NS werfe] (e @t 2J 9

(g) Define electrostatic potential at a point. Is it a scalar or a vector quantity?
I e ©fe Reraa e e «fb e = coga il ¢

(h) Write the relation between magnetic permeability and magnetic susceptibility.

GrEscenel 4R GrEFaifEerd 7= =Tl |
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(1) Define ampere in terms of the force between two long straight and parallel

current carrying conductors.

e ufb Wi, ag TEaE s fTon e 3w AR ShiferiEE el
(eTCRMN

(j) Explain the physical significance of the gradient of a scalar.

(FIEE TONG (ST e i S|

(k) What is Lorentz force?

(@S & I T

(I) Define the coefficient of mutual inductance between two conducting coils.

7S +If7AIR PR Ay AFIfEE N @enFd K@ @

(m) Explain the physical significance of the equation V-B=0 whereBis the

magnetic field.
V. B =0 75251 (5o Sierld i F@, @A B T GIFs CFq |

(n) Define Poynting vector in an electromagnetic field.

CIC OfCGRR (LT AR (SBER W& @l

2. (a) Show that F = (2xy+z>)f +(x?) ] +(3xz?)k is a conservative vector field.

@ANS @, F =Qxy+22) +(x?) ] +(Bxz2)k @« RTF (959 (Fq |

(b) Calculate electric field E at the point (3, 1, 2) for a given potential,

o(x,y,z)=5x-3y+z.
Calculate the work done in taking a unit positive charge in this field from this
point down to the origin.
o(x,y,z)=5x-3y+z @@ & (3, 1, 2) ﬁm ofeerwg £ T s e3
ferwig Sl [ @ TRy /e 13 1T @ IF TN FE @ F9 I
&3 e

(c) When does a moving charged particle not experience any force while moving in a

uniform magnetic field? Justify your answer.

T G0 HeTI Ofenifee Tl G JIN GIFF CHa ey e ARF 7o (@Il I
e FAE =1 9 (O SRR HICF I WS |

3. (a) Using Ampere’s circuital law, find the magnetic field due to a long, narrow,

straight conducting wire that carries a current / through it. Plot the variation of the
magnitude of the field with the distance measured from the wire.

SfPE-a3 ARG Soliond ARE @I WY, E, 9g HAfRIT OEE T G
CFg T 0 @A O W1 [Nl 29 [ OER (F WHeH W CFGGR W
IO~ 27 ©f @3l @efba ¢ mare |

(b) Find the magnitude of the magnetic field at the point (1, 1, 1) due to a vector

2132

potential A :%(— yi+x7). What will be the force acting on a charged particle

moving on the x-y plane in this magnetic field?

3+2

2+1

3+1
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©37 [ex Z:%(—yi+xj) ~qq T (1, 1, 1) e Gree @veaa i T s

G (519 CF(T x-y O oifems] ofonifze g eo7 fgaiie 7 o 2 9

(c) Obtain the frequency for which the impedance will be minimum for a series LCR 3
circuit with L = 2.0 H, C=32x10°F and R = 10 Q.

L=20H, C=232x10°F @t R = 10 Q R? a6 @t ww=w LCR 3997 AiFE
M4 (impedance) (@ F~2N0&F Ty F_fN 21 ©f fefa

4. (a) Write down in differential form the Maxwell’s equation related to 2
electromagnetic induction.

SIUPIFR ST FRETE IFECET AAFeIBd S<Pe 2 Te|

(b) A circular coil of 50 turns and of an area 50 cm’ is placed normal to a magnetic 4
field of 100 oersted. If the coil be removed from the field in 1/20 second, what
will be the induced e.m.f. of the coil?
50 FRFE 8 50 cm’ CFITARME @FH JEFE T @0 100 STEPE GIFT
GRSy AR SR PSP 1/20 CIEFS W 63 (Fq (AP H2AIRS T2
87S (T SfEGIET 1 F© (A 2

(c) Calculate the energy stored per unit volume of a parallel plate capacitor having a 4
surface charge density ¢ on each plate.
A AN AT QAT 95T SRS e *ife 7 T @AE R v
AICe GG S Tg 2T o |

5. (a) Write down the equation of continuity of current electricity. Name the 2+1
conservation principle from which it follows.
2[12) it ¢Fg el FNFRE0 @I @ T 93 (AP aivd Sesife o Trae
N

(b) Define magnetic susceptibility. How do you classify diamagnetic, paramagnetic 1+3
and ferromagnetic substances on the basis of magnetic susceptibility?

Gresafzer Www @l Greediiter fofere Foir@ feaediss, ~GEs @
SRR 2micdd @idfels 4 9

(c) Show, using Gauss’s divergence theorem, that ”F -ds =3V, where V is the 3
s

volume enclosed by the closed surface S.
MNTSH-F TZORCE™ TALWT AR A8 @, (@FIC Imod S B A7 SiTee

V-&3 ey ”F-d§:3V |
S

N.B.: Students have to complete submission of their Answer Scripts through E-mail / Whatsapp
to their own respective colleges on the same day / date of examination within 1 hour after end of
exam. University / College authorities will not be held responsible for wrong submission (at in
proper address). Students are strongly advised not to submit multiple copies of the same answer
script.
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