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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 | R@9-3 | 97 g-&
1 Answer any five questions from the following: 1x5=5
fesferae @-coia Afofe elvss Tex wies
rfoRaa 1 di=aeT Ueedl SR oS -
() Find aunit vector perpendicular to the surface X* +y* -z =11 a point (4, 2, 3).
(4, 2, 3) /TS X2 + y? — 22 =11 *PO(eT4 ToF G745 (SFAM folely 411
f0g (4,2, 3) A A8 X°+y?—7Z* =11 & o¥ad UH1g AR @I |
(b) Write down the Maxwell’s equation which indicates the absence of magnetic
monopole.
MIHSECER @ AN PR T GIed Sy (=12 o 3@ @1 @74
RITFIIAD] FHIHIY] AN STl JRIDHIT Yhgdad! uiRefiers daod 189 |
(c) What is self inductance?
FIR*! @00 1 @9
Aoh grsde~d T9dhl B ol ?
(d) What do you mean by electric displacement vector?
@foS =< (939 0o 5 @R 9
de[a fIvemue | ¥dl & 8 ?
(e) Define 1 Farad.
1 FFATC-9gq 7Req (74|
1 Hs gRWIRT T8 |
(f) What do you mean by conservative vector field?
FRIAMFS (T (FF o100 [ @R 9
el |faer &3 w9hl & Bl ?
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(9)

(h)

2. (8

(b)

3. (@

(b)
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If the electric field at apoint is zero, should the potential at the point be zero?
@I R ofberwg I =) 27, O3 (12 [re ofbe e & =+ 20 711t 9

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

Why displacement current is called current?
IR SNRCF 2NR 6T = (e 2
faerus faea yargarg o faega yars v o ?

GROUP-B / Ret-4 / wg-1

Answer any three questions from the following

Faferiee - foaft et Tea wie
fFfaRad g dFaeT Ueaewdl SR a9

Provethat V- (¢A) = ¢V - A+ A- (V) ; where ¢ isascalar function.

ANATAA, V- (pA) = ¢V - A+ A- (V) ; T ¢ 251 9H(6 o1l beraiiiel |

g TR 6 V- (¢A) = ¢V - A+ A-(Vg); SIEl ¢ aifeer bor &1 |

If A=x%Z —2y*2°] + xy’zK ; then prove that div A=-3 at (1, -1, 1).

T A= X2 — 2372 ] + xy?zk , Sl (eate (@ (1, -1, 1) e div A=-3 |

afe A=x22 —2y°Z2 ] +xy’zk 90 divA=-3 fasg (1,—-11) & Y=l THEN |

State and explain Ampere’ s circuital law.

P RIR-9F I91 @t Ko 8 i<t
TrfeReT gRueT e fdaxer ¥ amen THEN |

Apply Ampere’s circuital law to find out magnetic field at a point due to a long
straight current carrying wire.

S RIE-93 F0A1 @ STl T G0 7Y, 4 SAfF11E ol v @i [re G
g faef 4

A ARl dEfie-Uare die R HRUE USel [agHT g gdars fasar
@roTa] AR vriaReT gRuera! fam am] e |

Define E, D and P . Establish the relation, D =g,E + P ; where the symbols
carry their usual meaning.

E, D &R P *@iff® 391 D=¢g,E+ P 92 7= afevl 37, @A wEosf
IR @bfere S 72w I |

E,D ¥ P uRWNG TeN| D=gE+P W&« AU TeN; lgl
gdlihewal ST AHI 31 q16H |

5x3=15

3+2=5
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5.

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

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

IRERE WRbed (mutual induction) W=dT & B ? g3 FHENY URATNIHEwD]
AT IRERS IR WIoJaiy |

What is Poynting vector? The electric field associated with an electromagnetic
wave is E = Eycos(kz— mt)X+ E, sin(kz— wt)§ ; where E, is a congtant. Find the
corresponding magnetic field and the Poynting vector.

AR ©F BT 7 T oftepmer e wEE oftwwat ==
E = E,cos(kz— at) X+ E,sin(kz— at)§ ; @A E, @30 &1 B2 Greewah
@G3R 2o (o3 ey 74

urgAfeg Afee weal & B ? fAgd gREel dIRET | faEd . e
E = Ejcos(kz— at) X+ E,sin(kz—at)y &1, 5@t E, &I 949 Rer B 9=
FEHIT & 3 WAty Afe Woger |

GROUP-C / fetal-al / 8-
Answer any two questions from the following
R -l 75 duie Tea e
f=IfeRad g1 ggacT UTT8vdl IR O

7. (@) Showthat V-(Vr")=n(n+1)r™2; wherer =x*+ y*+ z° .

@S @A V- (VI =n(n+)r™2; @ACTT=x*+y>+ 2% |
SERTeN & V- (Vi) =n(n+)r™?; ST&f r=x*+y*+2° &I|

(b) If W isacongtant vector and ' is the position vector so that Vv = wx T ; prove that

V.V=0.
I W GF0 FF (37 @R T TAF (937 =W, @A V=WxT ; OA @S
V=0
afe w TP Rer wfewr 81 % 7 umeE |fewEl w9 v=wxP gO; UEIa

e & V-v=0|

(c) Provethat for every field V ; div curl V =0.

4l (@ 2fS (Faresa V -9 &= diveurl V=01
UG Bles V BT AR yaIfdrd TR, diveurl V=0 |

8. (a) State and explain Gauss's theorem in electrogtatics and deduce its differential

2082

form.
Fegre el 7R@Ie SR To7m Kigw 4 @ i 9 @k 321 Swat FoifS el 411

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

2+3=5
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
(i) inside a uniformly charged solid sphere. Show graphically how the electric
field changes with the distance from the centre of the sphere.

ST TS IR I, TRV SRS W& @i (i) A (i) wrerewE @i
Rre ©fYe craaitsy i 91 @Tfbm@a T mate sfeerwal eiFEe o @
RICed A et ~ifafee =)

FAM HUCl IMARIE USeT Meld gRT ST g1 degfad ydrs fagar, Mae &l

(i) P = (i) SR e @oaer AT RIS g TR TR | RETEs wuAT
TERIEN & HAI [Aegd yare el (sphere) dsare g AT IR 79 |

9. (@ What areferro-, para- and dia- magnetic substances? 3
SHCHTES, 2RI G o6 2mig Ie10e F @It 2

Are-gE@, SgREGT A favd geag ueefes @ g ?

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

@S (@, FIRR IE G FFFIACR o0 &) frd [ coieet I8 @39 et
T et REHROH e crawER Tgies |
SERITEN b BRI Ul &3 e UcRidly gREGIRohl dh dAThd
I HRIAT FAFUTTD B |
(c) Derivethe relation between magnetic permeability and magnetic susceptibility. 2
BT comyel @ (BIF allfesla My 7% efodt 4|
DY YRITRIA ¥ Jrb g TRl dieip! T fFdbledsd |

10.(a) Show that electromagnetic waves are transverse in nature. 3
@S (T SO IF I ot foL @fpfod|
fIeld Fraaid RIS, THITHT IJURY g0 YR SUSJeN |
(b) Obtain an expression for energy stored in a magnetic field of an inductive circuit. 3

S TS GTEFEwGE e *few Aifrsie e 71
Th URO-GRULD! FHID! JATEAMUSRYT TRTDI ISADHI AT IARHAT U1
‘Iﬂg q |

(c) StateBiot-Savart law. 1
Biot-Savart-sai qe w11
qrite-amMe (Biot-Savart) g faavor ) |

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

@71 ©fbe facrra & ©fberwiaa @it Rmre ©fbe Reg-«a aifamie fada =1
o fggaat aror favas! TRMET g THEN |

X
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