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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 "
T© T 9

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

ﬁ(?):—izr‘ 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
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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
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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.
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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 SNRPEAR GrEFccg wiwe =fes A e ey st

(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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