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Answer the questions as directed.

'Ihe figures in the right-hald margin indicate full marks ior the questions.

Gror:p A is compulsory. Attemlrt any Four questions fro:,lr Group B.

GROUP-A

( Compulsory Group )

1. Attempt any ten from the following: 2"1O=2O

(a) tf q(x,al= x2 -g2 , find gradrp

11-r/ Wr itr: l,he conditions for producing standing waves

(r) \illhal rl,o Volr nlc;rn by adiabatir; pt or.,t,:l;si) Writ.e the equalion oi ; ,ljalta.l.ic pror;ess

(d) Dlectric potentia-l in a region of space is given by y = SOx2 - ?Sy . Find electric

field at (1,1,0). (7is in volt and x, rl itt meter.)

(e) State Ampere circuital law.

(f) Defirre self-inductance and write its physical rnealing.

(g/ What is polarizal.ion of light? Can sound be polarized? Justifv your ansrn/er

(hi What is de Broglie wavelength of a bullet of mass 0.040 kg travelling at the
speed of 1.0 km/sec ?

(i) Draw the energy band diagram of n-type semiconductor
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(1 State n[oseley's law
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/k/ what force is required. to stretch a steel *i." I sq.cm in cross- ;ection to double

its length? (Young's modulus = 2x 1Or1Nm-2)

(l) what is rms value of AC? What is it.s physical significance?

GROUP-B

2. Attempt any four from the following 5x4=20

/a/ state and explain parallel axis and perpendicular axi:. theorems with

example.

/bi l)iscul;r,; the phen,:rrnerta of beats; nrathr:matically. Mention tr;i'rr apptigations of

beats.

(t) l)rovc the r-elaL{-iclrt c) o-c, = R Ltsiug tst law of therrrrr:dylr r}lics.

(d.) A charge of 8 mc is located at the origin. calculate the wori< done in taking

a small charge of -2x10-eC from a point q0,0, 3 cm) to a point Q(0, 4 cm,

O) via a point R(0, 6 cm, 9 cm).

(e/ Derive the expression for impedance of L*R-C circuit li-om the phasor

diagram.

{f) Draw the ray diagram of a refracting telescope and ca-lculate rts magnification'

3. Attempt any four from the following: 5x4=2O

(al State the radioactive disintegration law and derive the disinie,gration equation'

/Iy' what is Zener r:liocle? Discuss how a zener diode is rt:'"d as a voltage

I cgulator"

(l:) lit r,lr.rrl.lrle-s1it ,.lxpel'imr:trt, usil11 light- of warvelengttr b0o itrn' t-lre a-ngular

widt-h ol a fringe folmed on a d.isLant screen is 0'1"' Whai rs the separation

between two slits? write the conditions to produce interference'

(d.) Derive the expression for magnetic field inside a long solenoid using Ampere's

1aw.

(e/ what is damping? write the differential equation o{ i-l'-rmped harmonic

oscillation

2r / LM / R-."trXAM-2O2O I 2s lP.T.O



Attempt any f<>ur from the following 5x4=2O
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(a/ State Kepler's laws of planetary motion. Prove Kepler's ser-ond law from the
law of conservation of angular momentum.

/b,) What do you mean by velocity of efflux? Find its expressit,r,t from Bernoulli's
lh e tlr-"'rn '

(cl \,\/h;,rt ir,; l.lansillrrrncr?'lhc ratio o[ num]-ler of turns iu pr'i ,rritty to sec:otrdary
is 1 : 20. lt is connected to a supply of 20O volt a.c. F'ind lhe voltage across
seconda-qr ald find the ratio of current in primary and secondary.

(d) Derive the expression for work done in an adiabatic proCi::rs

(") Discuss the growth of chnrge when a condenser is clrarged through a
resistance (Ri. Derive the growth equation.

(f) Derive the expression for focal length of a lens in terms of i-s refractive index
and the radius of curvature of both sides.

5. Wr"ite the postulates of Bohr's theory and find out the enelpJ of electron in
hydrogen atom, Discuss how Bohr''s theory could explain -"rfferent series in
hych-ogen spect-r'a.

6. (u) Draw ttre cir"cuit diergrarn ol corrrrnorr-emitter tr-alsi*qi ,r' to stud5r its
characteristics and discuss its input and output characteris;i.tcs.

(b) lHow is a common-emitter transistor used as an amplifier? 1O+ 10=20

7. Describe the working of a Carnot's engine. Find out the exprel:ion for efficiency
of Carnot's engine. 2A

8. (a/ Derirze a relation between torque and angular momentum

(b) If earth will sriddenly expand to 8 times of its present volurae, then how will
the duration of day be affected? 10+10:20
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