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1.a) What are the different types of forces in nature? r . , - r- ----- ^- t21

ti Explain simple rrarmon-ic motion. Explain the term phase of a simple harmonic oscillator'

.). *: W-fiLthech?r4.cteris.iics oftransye.rs-e-'waves'I "i i - ;:' ";. i "- 
j .)""'[l] ''

ai.'..:6i-ii,.p']""mreofsuperpositionofwaves.'.,''.',,.,i
;i What is poputation inversion in a laser? How it is achieved? 121

f) Discuss it . typ"t of friction. !,, r- --o ^:-.^ .r 
t3]

il What are the characteristic elements of a mechanical oscillator? Give their electrical

equivalent. ^ ,-,.-Lt^ t3]

h) A tuning fork of frequency 100.-0-Hz 
produces u..-y..3v" of wavelenglh 20 cm in air'

"i ', c'ai*i"iE rtaver,"tirr or'ound ih iiif.i i-.;i l*i i, ,; '" 
' 

i.. l3l i
if ''iTher" are t5'O'b-.0ilines per i{.9-$in a,grating,,Whdt'is the ma.}iFEnii'.numberi.ol-iordofs'"*' ;iili;J uy;;irg tight orwav6iength'6000e02- t3l

j) The refraciive iridices of core and-cladding of a step index optical fibre are 1.563 and

1.498 respectively. calculate the numerical aperture. 13]

4.a) Solve the differential equation of a damped harmonic oscillator'

b) irrvestigate the co-nditions under which the oscillations are saici to be under damped,

, . , ,'over,damped, ,, ', -lr':;'.rlt, .,.',i i : , 1 t t [s+iJi
.' , :;-i, : f i i i'OR',...l ,', ' ', ' ;,

2.a) Derive the expressicn of I: n-ia, in pclar coordinates' 
-

b) Two particles of misses ir1; Jno fir;are ini.elconnecied b3 a lighi in.'..'tcn:i'cle stringrvhich
' 

passes over the smooth pulley. If the system is released the particies move. Find the

ro-cinn in rhe c! rinoo [5+5]
(L(IJIV'

-1'al.jc|iuinrotatignmairixoI],iit.]iini!-iieeri1m;niio'|.'l.:^.^,o.'"..,.:-'.^.-
;; , Ala;eg bl"rk'l; ;;;* *.,or*.il up an inclined piane at an angL- 30t' i': crr- lioiizonta['ivith'a

velocity 5ms-i. If rhe fiicticnal force retarding the motion is i50lii' Fina the horizontai

force required to move the block iip the plane (g:10t"s-';' [5+5]
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5.a) obtain the expressions_for mechanical impedance and electrical impedance'

b) Show trrut drJpo*er absorbed uv , otin.n oscillator from the driving force is maximum

at velocity resonance' r-""".1 i"""",, [5+5]

.r' '': i-'r -"'-; *'-' i.--; i -'\ t-l: i '

6 uN."":ouoin the gq.leral wave equ31'. on'a string' ,-.' i .' . l- 
:^, 

-j;t";"",n."';i-" nilr:, tf-,I''p-fr";"mena ol ieflection and fiansmission of transverse 
[5+51

Deduce the conditicns for bright and dark

[5+s]

i-i

boundary.

i...-..,...'

OR

9.a) Describe the theory and construction and working of Mah-Zehnder interferometer'

b) Exniain witn tfreory the Fraunhofer diff,raction drre to a single slit:nd Otd?,:i.th-

. ' poii,ion of minfma and maxima; , j .' 'i , : ' tJ'1J'
, ,i=-- .. 1; ' r. 't, ":

10.a)E,xplainw,ithneatdiagramtheprincipleandworkingofarubylaser.
b) Write the *"Oi*f ufp"titutions of iasers' [5+5]

OR

11'a)Distinguishbetweenstepindexandgradedindexfibreswiththehelpofrefractiveindex
profule.

f1,; E;"pr"m the adVanta$es oloptilal f1br9 commupigaiion;
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