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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 2nd Semester Examination, 2022

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
> R & SRAFHE 3R W el (ATE (A-CHIC 715 &ATed Ted wis

I. Answer any ten questions from the following: 2x10 =20

fsEike @-ie ™6 arss Teq wiss

(a) Find the value of ‘@, if (ax’y+yz)i +(xy* —xz2)j+(Q2xyz=2xy))k is
solenoidal.
M (ax?y + yz)i + (xp* —xzz)j+(2xyz—2x2y2)1€ ARG 2, OR ‘a’-9d "
PO (] ?

(b) Is the force field given by F(F)= —%f a conservative field where & is constant?
r

ﬁ(?):—%r‘ FCHAM [ IR IOTCHG 201 9 @A k 281 #73|
r

(c) State and explain Gauss divergence theorem in vector analysis.
(o33 Reseem AR Mee™ @i [Rge ¢ i F@h

(d) What is the mathematical relation between electric field and electric potential for
non-uniform electric field? Write the unit of electric flux (S.I.).

T OfGerHY OfberFy ¢ ©fteRed-«a g 70 @l S.1. Efore S
-7 GFF @A

(e) What is Lorentz force?
(@TCsE o1 B 2

(f) What is the physical significance of the equation V-B=0?
V. B =0, 7Neaeia olesd F ¢

(g) In a wire current runs from left to right. Find with the help of diagram the
direction of magnetic field below and above the wire.

@I @6 ©iEe Wi e ofte e (i TN 2]z 20 Gesg @ ST
TR @ N GITFCrweEad M Brad A @Ae |
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(h) An electron having kinetic energy k is moving in a circular orbit of radius R
perpendicular to a uniform magnetic field. If kinetic energy is doubled and
magnetic field tripled what will be the radius?

N GIRFCHET AF FAFOIR @ 430 e & sfoxife o R Ipicda Feres
A AR 99 TEFECR AfoHE faed qk Grecwg foaed e, JeviRd g
faefa wan

(i) Show that for a magnetic material B= My (H + M) where the symbols have their
usual meaning.

BIFRR SAMICTR (g WIS @, B = g1y (H + M) |

(j) Show that the unit of Ho 1s ohm.
&

e @, |20 _ag a3 97w
€
(k) A charge ‘Q’ is situated at the corner of a cube. Find the electric flux through one
face of the cube.

O TN QFCRICE O T AR 2, T 2lfs e (e & el oiveris 2@
o T e

(I) A coil of wire of certain radius has 600 turns and a self-inductance of 360 mH.
What will be the self-inductance of a second similar coil with 510 turns?

fafitz I OIEE @36 TR AR 600 @R F@IF 360 mH 1 510 =
@ TFOR Szl FHR FEHF O 203 9

(m) What is Thevenin’s theorem? Where do we use it?
(At THAWIG Tl @38 @it (FIAR I = 9

(n) What is the significance of displacement current density?
FHOIRNR T OIeAY @TeLl

(o) Write down Maxwell’s electromagnetic field equations.

SIUPIFRCTHT TREFE IFEACET AN (el

Answer any fwo questions from the following 10x2 =20
fmfefie @-@= Z/% AT Ted IS
2. (a) Find the value of V- (+" 7). 3

V.- (" F) a3 S+ e st

(b) Obtain a unit vector which is perpendicular to the surface given by x*y+2xz=4 3
at the point (2, -2, 3) on the surface.

x’y+2xz=4 S (2, -2, 3) Rwre @« «Fs (w37 el St ar @ ww o T
ey |

(c) Apply Gauss theorem, to calculate the electric field due to a uniformly charged 4
solid sphere at a point: (i) Outside the sphere (ii) Inside the sphere.

2132 2



CBCS/B.Sc./Hons./Programme/2nd Sem./PHSHGEC02T/PHSGCOR02T/2022

MR TR AR G0 N e WG Gleisa wed @3 [ee
Sfberwgee T F@l, @AE- (i) [ eleea igE wwfze, (i) /™MD o
foora oRfEe |

3. (a) State Gauss theorem in dielectric. Calculate the energy density of the electric

field within a linear isotropic dielectric.

Dielectric-4@ s8R 25w 3 Fcat1 @36 @RS isotropic dielectric-@d
Ao CHaa *fea Ty Al T

(b) Calculate the energy stored in the magnetic field of an inductive coil.
@I SNERAF AR GrEFcwg ks «feq afmen ez et

(c) Calculate the self-inductance of two-long parallel conducting wires.
75 A e AR SRR ANAEE g JIEE e st

4. (a) State Biot-Savart law. Using this law find the axial magnetic field of a solenoid.

A-NSIT-93 346 @A @2 @R NI ATIEER S GIIFcswa @16 T |
(b) What are the basic difference among dia, para and ferromagnetic materials?
Dia, para @& ferromagnetic-@3 N4y CNferF “NLFISTA @Tea
(¢) State and prove Maximum Power Transfer theorem.

(@I TSN GGG D vl fwl@ma Toonwih @1l @2 o & e

5. (a) Write down the expression of -electromagnetic energy density in an

electromagnetic field in vacuum. What is the relation between Poynting vector
with it?

SIOGFFRCH > Eqerga AW G (HNGE) 9K A6 (SFCEE A G
FF @Al

(b) Anemf of V =V, sinwt is applied to a series LCR circuit. Calculate the current
and impedance of the circuit.
@36 LCR &S V =V, sin o 7RS] SIGperaaat i@iol a1 2671 I8 el
G elfoticad AfFEE affeni e

(c) Check whether Vx B = ,uoj is dimensionally correct.

VX B = p,J N@IHOSIR 7o el e St

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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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
> R & RAFHE 3R W el (ATE (A-CHIC 715 &ATed Ted wis
I. Answer any ten questions from the following: 2x10 =20

fsERke @-ie ™I arss Teq wiss
“IHY find VxF
X +y

(a) If F =

i =LY G e el
X +y

(b) Evaluate V-(r°F).
V- (r°F) -a3 i el Fa

(c) Find the total work done in moving a particle in a force field given by
F= 3xyf—52j+10x1€ along the curve x=t>+1, y=2t*,z=¢ from
t=1tot=2.
@ AT TN 13=3xyf—52j+10x1€ IR [Eem x=12+1, y=2t*, z=1
AFEAN FARF =1 QCF ¢ =2 7158 (9@ @rs Foa 77 Fet)

(d) State Stoke’s theorem in vector analysis.
(®34 o GOIF-99 TAAW (e

(e) What is meant by polarization of dielectrics?
TI2-ZCGCRE (TFFA9 TEI00 I (@I 9

(f) State Ampere circuital law.
SyifeRICas Sifewe-99 S 1ol

(g) State Faraday’s law of electromagnetic induction.
AgfeT GIETR Seeied WRCEH g 39 T |

(h) What is Tesla? Write the relation between Tesla and Gauss.

Gt 5 9 GHeT @ MOER T2 el |
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(1) What do you mean by self inductance and write its dimension.
FHIHE ©O F QI @R @31 @] @Te|
(j) Define magnetic vector potential.
(BIFF (937 o9 Tw100 FI @I |
(k) Define magnetic susceptibility and magnetic permeability of a magnetic material.
IR #Mlca (IR allf2el a3 (BIFRI (Surel TIce i @Il
() State maximum power transfer theorem.
A sear Gl Toieiwg 390 S|
(m) What is Thevenin’s theorem?
Thevenin-93 {#{{wy (=TC4l |
(n) State Poynting vector theorem.
0~ (37 TAW (A
(o) What is the significance of displacement current density?
e @R ICTR OIeH (e

2. @) If B(x, y,z)=1, Show that §V 9-dr=0.

zlﬁ‘r(Z)(x,y,z):%,CW?TT\'% @, §§®-E’:0.

(b) The electric field of a region is given by 4 =3xi +4yj — zk . Examine whether the

electric field is conservative or not.

@ G ST SFGLHG A =3xi +4y) — zk | @ BT ST [ FRTF 9

(c) For a uniformly charged solid sphere plot the field intensity versus distance from

the centre.

@ JATSIR WZe WEs @I (Fiq ©feerwa ARG AE (W (A WHACTA

T @Tdea MW @Ale |

(d) Calculate the self-inductance of two long parallel wires. Hence, explain the

principle of inductionless coil.

7S WY ST O CFCT FIEHICED S 0 @ @3 AR Il S

Foa forsfiel T =7 9

3. (a) What is an electric dipole? Obtain an expression for the electric field at a point

(r, 8) in free space due to an electric dipole.

i e <@e B @I ¢ Sfbe fFore @ =7 NeE (r, §) e siberrg

2R A e e

(b) The electric field in a certain region is given as E = Ar’7. Prove that charge

contained within a spherical surface of radius a centered at the origin is 47&,4a’ .

a3fo e St @gfes @wald £ = 4/°F @ et 2z oIz awid Fat

T ETTT % FE “q” IPNER OIAFRST 709 (@ BIS A0 O 47e,4a” |
(c) Calculate the capacitance of a co-axial cylindrical capacitor.
Ble-SIFfS 4Fe-97 (G a7y e T
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4. (a)

(b)

(c)

5. (a)

(b)

(c)

2132

State Biot-Savart law. Using this law find the magnetic field at any axial point for
circular current carrying conductor.

A -7 @6 G G-9F AT @ AT AT T @ [
GreCTwy fafa et

Show that V- B =0 where B is magnetic induction vector.

A8 @, V-B =0, A B T GrEIaCwa |

An electron of charge e is rotating 6.8 x 10'° times/sec around the nucleus in a
circular orbit of radius 5.1x10""' m. Find the magnetic field B at the position of
the nucleus.

“e” BICEd @I ZEwa 5.1x10 ! FioR IMIR Jeier FHo [eFNeR sRoie
6.8 x 10" AF/CTFS Az WNEFIER @@ G cFaalikey 6 St

Write down Maxwell’s electromagnetic field equations. Explain the physical
significance of each.

SfYpTT (Fq FRFIE WHEEER TP @Al @R G (o0 wies i
BI&N

Starting from Maxwell’s equation drive the equations for the electromagnetic
waves in free space.

MHCRER AN (AF SF F@ I @Pfed pae oaed waeaeiaf afe!
M

Hence show that electric field vector, magnetic field vector and propagation
vector are all mutually perpendicular to each other.

dle @ @Yfes (Fq (939, R (T (O3 GR AR (ST TG GUF I oTH
pl

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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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?
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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
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

o

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
BRI

(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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WEST BENGAL STATE UNIVERSITY
B.Sc. Honours/Programme 2nd Semester Examination, 2019
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.

Question No. 1 is compulsory and answer any fwo from the rest
3 TR et SRTTE IR S @ (ATF (R-CRRTH {15 @lved Tea e

1. Answer any fen questions from the following: ' 2x10=20
AR @it 7if5 efves e mes

(a) Show that Vx7 =0, where ?:xf+y}‘+zl€.
e @, VxF =0, A 7 = xi + 37 +7k.

(b) Write Stokes’s theorem in vector.

(©27 TS GHIReT Taew b e

() Calculate electric field E at the point (2, 1, 2) for a given potential,
#(x, y, z)=3x+4y-z.

b(x, y, 2)=3x+4y -z T, (2, 1, 2) Reqee ofe cweas eiey £ B
(d) Why does a soap bubble expand upon electrification?
IR JACTR T (ORI T ©f FPAIS 2 (e 2

(e) A magnetic substance is placed within a magnetic field of magnetic intensity

1000 Am™". Then the magnetic field (B) of the substance become 2 Wbm™.
Determine the magnetic permeability and relative magnetic permeability of the
substance.

Gt (BT *ME 1000 Am™ @IRTETA GTFe CF0Y A4Co A T (b e oF
(B)=@2 Wbm™ | oI BT Cowe! IR I (e (owror Wiw fef et

(f) Compare the magnetic susceptibilities of Dia-, Para- and Ferro-magnetic
substances.

SRTETER, AT @R A0 “widd i Qe wug Tl I
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(g2) What do you mean by ‘Displacement Current’? What is its significance? IIII LIBRARY .' |
Rt 2T 7S F QAN p g7 Seo (M ¢ W =
(h) Write the physical significance of Maxwell’s 2nd law of electromagpnetic theory. i
Sfbe pFR o M WrsNercER R s gl sleor eat)
(1) What is eddy current? Give an use of it.
e ¢ 9z 92l are@ et
() State Lenz’s law.
(T S e
(k) Define Tesla. State the relation between Tesla and Gauss.

(BT IR WIS | N 8 BHeAE S0 7o el
(1) What is Curie Law?

IRy

(m) Calculate the magnetic moment of a current carrying loop of radius 1 cm for a
current of 2 A flowing through the loop.

1 cm PR 93 @I ARRAR o1 2 A @I W TGN FF I N S 9

(n) What is the impedance of an series LCR circuit? In which condition the value of
it will be minimum?

LCR = 3T 2S04 T 70 2 G0l | @I #1093 Wi 7S 23 92

2. (a) State Gauss’s law of electrostatic and hence establish Coulomb’s law. 2+3
Frefe -7 croa oiSoR S Rye 01 @3k @3 e Foicea 5@ afedt et
(b) What is an electric dipole? Obtain an expression for the electric potential at a 1+4

point (r, 8) in free space due to an electric dipole.

OfTe fRTare I 0 ¢ (I ©fYe Bewra &) =7 MG (7, 6) Revrs wfoe Rewa

e et et
3. (a) Write Ampere’s Circuital Law. 2
IR e Sotem e
(b) Define magnetic susceptibility and magnetic permeability. Write the relation 4+1

between them.

Gres aifFel 8 GrFs keI @I 718 | «atre ey RS @)

© 10Q 10Q 3
44" AN ———
hav T % 20Q $ 300

Calculate the current through the 30 Q resistance in the above circuit.

TS TS 30 Q @ufba Wy fea errgiat Ry acan
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4. (a) Write Maxwell’s equations of clectromagnetic theory. W 2+2 £ ,.-':-"
From which equation it can be shown that magnetic line of force is bound and ‘. ™ __,
electric line of force is free. =

of¥e pFeR og RS e ANt @Al @ Afww @ w A
BT eI I (G OfSe Tt Y& |

(b) Magnetic permeability of a material is 2x10™° Wb/A. Calculate the intensity of 3
magnetisation if it is placed in a magnetic field of H =2i - j + 3k A/m.

&3 I BIee (ol 2x10~° Wh/A | WIS A =27 - j+3k A/m @RC=R
OTFFTBIN CFC AN L S »{fwial Fefy e

(¢) Find the force per unit length between two parallel infinite long straight wires 3
carrying currents [, and I, separated by a distance d and placed in air.

b A, ¥ @ N M 7 WA 1, 6 [, Ofve AR Fa0=) A AT
OITTH T 9 d T, O &ifS a5 e Tests wifedd a0 1 A vt

5. (a) State Biot-Savart law of magnetostatics. Use this law to find out the magnetic 1+2
field (B) at the centre of a conducting circular loop of radius R, carrying a
current /.

e Greeres AMc-soft gl Rg 1 @8 g et T R AP e SED)
TR T BT @ii<eTy (B) fefy et (aieet aqeeta siey ofoe erigmia 7 |

(b) Establish the differential form of Gauss’s law in electrostatics. Establish 2+2
Poisson’s equation from it.

R ofGe 31 ST Boteiirars o TRNelfd eifodt It @k 97 @ ~twvT
At efest san

(c) A charged particle (¢ =3.2x107°C) having velocity (3i ~4j) ms™ is made to 3
pass through a magnetic field B=2i+3] tesla. Calculate the Lorentz force
experienced by the charged particle.
g3 WfES Fl (A g=3.2x1077C ), (3i-4)) o=, B=2{+3] tesla
(BT (w0 W e 20 A Sofa Pifed witge e Tiw e

X
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