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Ansr.ver any five from the following:

I . (a) A body of mass (m) vibrating in SHM, rvhose displacenrent is represented by,

x = AoCos cos aot. Prove that total average energy of the oscillation remains constant,
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:,T;:.,::'J,,::'J;;,.";::1i''"' 

and derive an expressio':i for dispracere':t'or

(c) The differential equation for damped harmonic motion is represented by

o'* * 0 0.5 
o* + 100x - focospt. Firrd the value of arnplitude and velocity resonance^ | v.v.J Idtz dt 100x - focosp

freqr-rency. Also discr"rss the phase relation among velocify, displacernent and supplied 1'orce

at resonattce conditiolr.

(d) Describe the construction of Newton's ring apparatus set r-rp and explain why Ne\\'ton's

fringe pattem is circular. Discuss the nature of fringe (i.e. dark or bright) wlren tlticl<ness o1'

the film, t:)'14,\J2.

2, (a) Irr single slit diffraction pattern

[4xs]

if arnplitude at any poirrt on the screen is represented bv

have their usual meanittg, find the condition for nraxitra.R = Aot#, where sYrnbols

nrinima and secondary maxima. Compare the intensity of prinrary maxima with secondary

maxinra and draw its intensity distribution pattern.

(b) Iror single slit diffraction pattern, slit and screen are separated by 100 crn. rvidth of slit

3.5x10--'cnt and wavelength of nronochrornatic light ursed is 5.893x10-5 ctr. CalcLrlatc thc

angular width arrd linear width of tlre central tnaxitna. t3]

(c) Tlreplanetransmissiongratingof width 2.54ct'rr. If itcontains l2500nutnberof lirresper

irrch deterrrine its grating elenrent. t2]

(d) Irr above plane transmission gratirrg the arlplitude at a point on the screen is given bv

R - A.sina stnNB, 
find the condition for maxima, minirna and secondary rnaxirna and henceu q sinP'

compare intensity.of prinrary and secondary ntaxima. Also, detennilre the number of mininta

arrd secorrdary rnaxinra in between two consecutive primarv maxinta.

3. (a) What is LASE,R? Discr-rss the characteristics of laser radiation.

(b) Discuss the difference between spontaneous and stirnulated emission for a laser irr tabular'

fornr.

(c) DiscLrss the basic principle of laser actiorr,

4. (a) Wlrat is Arnpere's lar,v'? Write a short note olt displacenrettt cLtrreltt

(b) Write down tlre Maxrvell's field equatiorrs in differential and integral
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(c) Calculate velocify of the electromagnetic wave propagatingthrough f;ee space. Shor,r,that

electrontagnetic wave is transverse in nature. t6]
(a) State and prove Gauss divergence theorem, t5]
(b) Show that the curl of the linear velocity is twice the angular velocity. t5l
(c) Prove that the V'(l/r):O. t5l
(d) E,stablish Schrodinger's time independent equation. t5l

(a) In a P- V diagram, sketch the Camot cycle. Obtain the expression for the efficiency of a

Carnot engine. t6l
(b) Obtain the energies, wave functions and probability densities for a particle in a one-

dimensional infinite potential box. tl0l
(c) What is photoelectric effect? Write E,instein's photoelectric equatiorr and define rvork

function. t4l
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