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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 2nd Semester Examination, 2022

DSC1/2/3-P2-PHYSICS

Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.
All symbols are of usual significance.

GROUP-A / {@i-3 / T &-&

1. Answer any five questions from the following: Ix5=5

fasfie - 2ol alvss Ted wiss
frfoRaa 1 di=aeT Ueedl SR oS ¢

(a) Find a unit vector perpendicular to the surface x* + y*> —z> =11 at point (4, 2, 3).

(4, 2, 3) RHCS x2 + 2 — 2% =11 7DOEH &7 SfeeT @53 (340 fefd F41
5 (4,2,3) M A8 ¥’ +y’ —z =11 P THId YhIg AL AN |

(b) Write down the Maxwell’s equation which indicates the absence of magnetic
monopole.

MIRSEER @ ANFAD §Ha T& Gled =Ifey (712 o 3 Gifd @121

RITFIIAD] FHIBIUT AEIBN Ol JRIDHII Yhgadh! uiRefiers daod 189 |
(c) What is self inductance?

FI FoT0o [ @RV 9

Aoh grsde~d ¥9hl B ol ?

(d) What do you mean by electric displacement vector?

oS =eH (939 TE0o B @R 9
e RO e T B 8 2
(e) Define 1 Farad.
1 FFAC-G9 Req| (=74
1 oee gRYIfYd g |
() What do you mean by conservative vector field?
FRAMFS (T (FF o100 [ @R 9
ARel Afeer e W=l & Bl ?
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(g) Ifthe electric field at a point is zero, should the potential at the point be zero?

1 e ofSerwy 7 xj &7, o< ¢iR [0e fte fes 6 #[w) 2o #fica ¢

afe o g e o3 = 8w, & 1 g O e s g
T ?

(h) Why displacement current is called current?
IRH! SQIRLF AR 6T R (Fe ?
faverus faega yargars o1 faega ars v o ?

GROUP-B / Rert-4 / w1

Answer any three questions from the following 5x3=15

Fwferiee @-@W foat ami@ Tea we
Frfoad g dfiFaer seTew®l SR %
2. (a) Prove that V-(¢4) =@V - A+ A-(V¢); where ¢ is a scalar function. 3
AN T, V- (9A) =9V - A+ A (V) ; @A ¢ 2T G5 CFaT beraif¥l |
oI RN 6 V- (pA) =gV - A+ A-(Vg); W& ¢ ifaer bee &)
(b) If A=x?zi =2’z + xy*zk ; then prove that div4=-3 at (1, -1, 1). 2
A% A=x’zi —2y°2% ]+ 0y zk , ORE @A @ (1, —1, 1) R0 divd=-3 |

RIS A:xzzf—2y3zzj+xyzzlg U divd=-3 fa=g (1,-1,1) =1 gHIfora Tlﬁgﬁ?:[l

3. (a) State and explain Ampere’s circuital law. 2
ifeRE-93 T4 3@t [ge @ 1 41
TrfeReT gRueT o fdeaxer I amern THEN |
(b) Apply Ampere’s circuital law to find out magnetic field at a point due to a long 3

straight current carrying wire.

ifeRIE-93 I6a1 @b &ftdle T G0 7Y, 4 SfF11E ol v @i [re GIE
g ffa 9

A A dEgfie-uarg died R HRUE USel [agHT g gdars fasar
GroTa] i vriiaReT gRuera! fam am] e |

4. Define E, D and P . Establish the relation, D = £,E + P ; where the symbols 3+2=3
carry their usual meaning.
E, D &R P F@IT© I D=g,E+ P @2 [0 efedl 39, @A wEFosf
N EIESOREETEIC]

E,D X P uRMG THeW| D=gE+P W& IMUAT THEN; oTef
Tclihesael T AT 31 15 |
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S.

What is mutual induction? Find out mutual inductance for two co-axial solenoids.

Aeifae S [ 9 96 TrRiy Sfemeees Aireifae i e it 32

URERE WP (mutual induction) 9HHT & & ? 3 FHARMY URANIHEHD]
AT IRERS IR WIoJaiy |

What is Poynting vector? The electric field associated with an electromagnetic
wave is E = E,cos(kz — wt)x + E sin(kz — wt)y ; where E, is a constant. Find the
corresponding magnetic field and the Poynting vector.

AR ©F BT 7 @ oftepmer e wEE oftwwat ==
E = Eycos(kz — )i + Ey sin(kz — o)y ; @A E, a3 &1 B2 Grsewan
GR AR (2T o w41

urgAfeg Afe wHal & B ? fAgd gREel dRET |eEud faga ed
E = Ecos(kz — wt)x + Eysin(kz— o)y & W&t E, & w4 Rer ©| |wfd

TG &F X UigACg, AfGe Toded |

GROUP-C / fetal-al / 8-
Answer any fwo questions from the following
RS (-l 715 @it Bea e
F=IfeRac g1 ggacT UeAswd] IR TS

7. (a) Show that V-(Vr")=n(n+1)r"2; where r=/x’+y’ +2° .

@S @A V- (Vi) =n(n+1)r"?; @A r=x>+y* +2% |
é’@'ﬁﬂ?ﬁﬁ & V- (ViY=nn+1)r"?; SEf r=Axt+y +25 B

(b) If w is a constant vector and 7 is the position vector so that v = wx 7 ; prove that

V.y9=0.

M 1 GFH FIT (ST AR 7 BT (939 W, @A V= wx7F; ORE @S
V-y=01

afe w Td Rer Afewr 81 % 7 umeE |fewEl w9 v =wx7F §9; UEIa
e f6 V-v=0|

(¢) Prove that for every field ¥ ; divcurl ¥ =0.

e @ &l (Faresd ) -aa &= divcurl V=01
UG Bleg VB AR YA THaR; divcurl V=0 |

8. (a) State and explain Gauss’s theorem in electrostatics and deduce its differential

2082

form.
Fegre eyl 7@Ie SR To7m Kiqw 4 @ i 39 @k 3219 S/wat FoifS el 411

ReRr dggfare! M®! Fq [Javor A1) Ray TR M JFDT Aqdhd AHIHROT
UG R |

2+3=15
1+2+2=5
10x2 =20
4

3

3

2+1 =3
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(b) Using Gauss’s Theorem, find the electric field intensity at a point (i) outside 3+3+1=7
(i1) inside a uniformly charged solid sphere. Show graphically how the electric
field changes with the distance from the centre of the sphere.

T G AR ¢, TSI SNifRe &6 @lea (1) ARE (i) ToreE @il

Rre ©fYe craaics i 91 @12fbm@a T mate sfeerwal eiFEe % (@
vaCed A et #ifafee 2

FAM HUel IMARI TSl Meld §RT ST g1 degfde ydrs fagdr, Mae &l
() F3 3 (i) 91 &= @l A T T 3T R | RETEs wur
SERSIEN [ HAI fAgd Ua18 MelTdl (sphere) dsdle X AT IRIAT 579 |

9. (a) What are ferro-, para- and dia- magnetic substances? 3
SICHTES, 2RI G foaebTs *mig Ie10e F @Rt 2

AE-gE@N, FgREGT A v geag ueefes @ g ?

(b) Show that the area of hysteresis loop is proportional to the work done in carrying a 5
magnetic substance through a cycle of magnetization.

@IS (@, FIRR IEE G FFFIACR o0 & T e oneet 3 @39 et
TP w7l RES R orer craweem gifes
SESTEN {6 ¥R Ul &3 ged UeIiels grRdIavIhl I Ahd
I HRIAT FAUITD B |
(c) Derive the relation between magnetic permeability and magnetic susceptibility. 2
GBI (owrel € (BIF alfzoi s 7% effont 741
DY YRITRIA ¥ Jrb g TeURIeldl dieh! T fFdledsd |

10.(a) Show that electromagnetic waves are transverse in nature. 3
wdle (@ SfopE I w3t fodF eiFfod |
fIe]d eI dRITES UHIaHT U §o YR SUSIeN |
(b) Obtain an expression for energy stored in a magnetic field of an inductive circuit. 3

S TS A GIRFCTHCE e = Aifrsie e 71
Uh URU-URYLID! FHRID! JATEAMUSRYT TRTDI ISADHI AT IARFETAT U1
‘Iﬂg q |

(c) State Biot-Savart law. 1
Biot-Savart-3@(’ e 341
qrie-am™e (Biot-Savart) g fdavor ) |

(d) Find the expression for potential due to an electric dipole. 3

G ©fbe farrra & ©fberwiaa @it ke ©fbe Reg-«a aifamie fada =1
o fggaat aror g TRmET o THEN |
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