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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 2nd Semester Examination, 2021

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
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I. Answer any ten questions from the following: 2x10 =20
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(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=2¢*, 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.
Sy olftese-a9 Srieimg @l

(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.
BIEFR ~mIedd BRI alifee] @R BRI (ool I670e I @I
() 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(?)(x,y,z):%,CW?”\"» @, fﬁ@-E’:O.

(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)
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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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