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WEST BENGAL STATE UNIVERSITY &\
N _ B.Sc. Honours/Programme 2nd Semester Examination. 2020 % ——.
PHSHGECO2T/PHSGCORO2T-PHYSICS (GE2/DSC2)
I'ime 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
> 7R 2Pl SRT*TE Q@R T e (AT CA- (R 7T 2 $6d W
I Answer any fen questions from the following: 2x10 =20
femferfae Qoo wiff 2iosq Tea e
(a) Determine the constant ¢ so that the vector ficld.
/? = (2\ + 3.\')1- +(.ﬂ‘_\' 2:) ; { (‘\ LY )/( becomes solenordal
F9F -9 WA Qe @0 Ate ($F4 owa F = (20 30 - (30 - 22) ) (v v as)k
Ao 27
(b) Find, using vector algebra. the area of the triangle whose vertices are (3.~ 1.2),
B(l.-=1.=3) and C(4.-3.1).
(5% Jwefacen AW, A3 -1.2), B(l.-1.-3) € ((4,-3,1) “Efefaiy
fogrea craws e a1
(¢) State Gauss's theorem of electrostatics.
fra-wibe faxue TH-aa TAMH @0l
(d) Detine capacity of a capacitor.
Q@4 Q408 d RG] (FH
(¢) State Thevenin's theorem for a lincar network.
rafiE @6 eTE-92 T [Yrefan-aa Tremrl fage @
(1) What do you mean by un cquipotential surtace” How do the equipotential
surfaces look like for a point charge”
Ffqea oF e F @0 9 9FH W WLTH Ty Faaa TH e (@wn (e 2wa Y
(¢) Define electrostatic potential at a point. Is it a scalar or a vector quantity”
@A fre ofe Rerea et e afb caer w1 cege At y
(h) Write the relation between magnetic permeability and magnetic susceptibility.
Greremel 9k GrEFAZeR W & |
2132 | [urn Over
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. . ‘al arallel
Define ampere in terms of the force between (wo long straight and p

current carrying conductors. ‘

wfbead) 7 A, ag wam oita feoa fauie arsr A2 SRR RS
(A |

xplain the physical significance of the gradient ol a scalar,

(RFCad ANNATd (Sl WILPR] il bl

What is Lorentz foree?

(RS 67 FCH A9

Define the coefficient of mutual inductance between two conducting coils.

7l A PSR W AARE AW @elitE 7Kl Gl

Explain the physical significance of the equation V.B=0 whereBis the
magnetic field.

V. B =0 "A2e1%1 (oo olesid 11 301, @A B T GIF (% |
Define Poynting vector in an electromagnetic field.

@I SfeGTIR (g AR (@I FeG @ |

Show that F =(2xy+ S H (2 )]+ (3xz2)k is a conservative vector field.

@A @, F=Qxy+20) +(x7) ] +(3xz )k @ RTF! (939 (FA |

Calculate electric field £ at the point (3. 1. 2) for a given potential,
P(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.

P(x,y.2)=5x=3y+z Re@@ & (3, 1, 2) e ofbwwa £ Ay s 3
wfverse Tfafe M @F TR 718 1ah 93e @NE SHE WE @ Fo I
29" e

When does a moving charged particle not experience any force while moving in a
uniform magnetic field? Justify your answer.

4 &5 perae fowfze @ 9Fh AN GFF CHRad V) Wy I[E TN (@Al I
e FA0a Al 9 (ST Terdd W Y@ e |

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.

sifeE-aa AfiEse e AR ast A, s, wg AREE O T e
cra ol ST @A Oitga Wy 2RIl 26 /1 Oiad (AT TH0GD A CRCAA A
Freg ~fafde 2 o ualt Fuba dra @mare)

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

potential A= gﬂ(—yi +x/). What will be the force acting on a charged particle

moving on the x-y plane in this magnetic field?
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¥ fawa 4= " (-vi+ ) -9 @ (1)) [AMee Gree oRaa s faet &carn
6% Ba OB v oA sifeNe sfenifee adia a7 fapafia 471 6 504 9

(¢) Obtain the frequency for which the impedance will be minimum for a series LCR
circuit with 7 = 2.0 1, C= 3210 F and R = 10 €0,
I 0L C - 31001 @A R - 10 O ARE «aaf afa s LR adaa iz
@ (impedance) (1 FPHITERA B wAtom vt @) fershy aran

1o Write downm difterential - form the Maxwell’s  equation related  to
clectromagnetic induction
iy e B HedW W CTE willaaafba wiada Hol (FAl |

(b A circular coil of S0 turns and of an arca 30 em is placed normal o a magnetic

feld of 100 oersted. 11 the coil be removed from the field in 1720 second. what
will be the mduced e.m.t. of the coil?

SO R ¢ S0 cm ceeEnant 93 geer e 9 100 A BIE

e wler(s q9) k) SSRBE 1/20 CTES FCH €3 (Fg (A A7 40
sre UifdE sfowee = 79 T ¢

(¢) Calculate the energy stored per unit volume of a parallel plate capacitor having a
surface charge density o on each plate.
Q| TGS AT A OFF WIS A #e Wl Sl @A QI AOTE
FNEA TEIGE WKW g 25 7 |

S (a) Write down the equation of continuity of current electricity. Name the
conservation principle from which it follows.
siaiE ofured owga wafe *Maael icd @ e 5a A afbe Teoife wiq SmEe
G

(b) Define magnetic susceptibility. How do you classity diamagnetic, paramagnetic

and ferromagnetic substances on the basis of magnetic susceptibility?
Fasafzer W@ RN GrEedfzer fefere Frera fearo1ad, “[@pEe ¢
SRS TEE AwIdd @i S0 ¢

(¢) Show. using Gauss's divergence theorem, that ”F~¢[§:3V, where | is the
S
volume enclosed by the closed surface S.

SIEF-0d TEOREH THAAR WA (8 @, @A Iaee S A€ Ww Wod
|- 83 T [[I?-(A':}l'n
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NB. i Sudents have 1o complete submission of their Answer Scripts through E-mail - Whatsapp
10 their own respective colleges on the same day date of examination within 1 howr afier end of
exam Universine College authorities will not be held responsible for wrong submisston (at in

proper address) Students are strongly advised not 1o submut multiple copies of the same answer
seripl
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