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PHVSICS PAPEB-I (NEW) (23125) PHY'2SI

waves and Oscillations
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lnstructions to Candidates :
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6" *riten wit brue ink onrv' GEph or diasem shourd

bedEwn wiih lhe same pen being used forwiling paper or oEcK Hb

Denc'|.
: irira"nrs 

"r,oura 
nor. no supPlement wll be provided '

i. ;ii;J;;;;;; ;p;isorv ana env equat ma*s' risures ro the dshr

indicates tull marks.
5 DrawnealdiagEmwhorev€rne'essary'
o- ["" 

"ir"q"inri"" "ot" 
or electrcnlc calculator is 

'llowed

Attemptany oightof lhefollowing selectco ectoption

il Lissaiouslisuresisusedior""" ""'' ,i uaairmine unkn*nlEqu€ncvortunins folk

b; to measuE lhewsight oltuning folk

c) to det€cl ultrasonicwaves

O none of the abole

ii) The equation ofcriticallvdamPed molionofan oscillaloris in thelom

r&+a 9+gY=o rnen rtre value ot R is -

iii) when the natuialfrcquencv * is equalto the fo'cing frequenc1

al vetocrty resonance takes Place
hr amdlitude reEonancetahss Place
ij olil i"i"itv * 'at 

* amp]ituoe resonance tat<es ptace

d) none oflhe above

ivl When thesourcsofsound and medium a€ atrestand lislen€ris moving
'" ii*i;-it!i*,*u,- hsiener re@ive sound waveswhich have

a) 30 units
c) 4Eunils

b) 24 units

O 12 units

d) none of the above
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Thewaves used in sonogEphyare -
a) mlcro-waves bl infEred waves
c) ulllavloletwaves d) ulirasonic v,/aves

Lissajousligure arcobtained whenevera padicle is subjected lo two
simple harmonic moiions simulianeously.
a) along lhe same st6iqhi line b) atightanglesloeachother

c) atanqle of 3% lo each oiher d) noneoitheabove

a. obseruer approaches a staiionary 1000 Hzsound sourceathxice
lhespeed ofsound. Whatfrequencydoeslhe observer hear ?
a) 4000 Hz
c) 2000 Hz

,

.)

a) overdamped moiion
c) damped cscillalory

.9 I*RlI+[v = istnot

a) undamped frce oscillations
c) for@d oscillalions

Attempt any rour ofthe fol!owing.

b) 3000H2
d) noneoflheabove

Sound offrequency belo.,v 20 Hz is €lled

4++ 20:l+25y = o staiewhether the mohon is

l he equa on of notion o'daaped oslillator is of the ior m

d) noneoftheabove

b) dampediieeoscillations
dl non6 of ihe above

represenh drfferential equanon for -

b)

d)

e)

State N,lagneio'slrlclion effect.

Explain Badon's pend ulum lo demonsllate fo6ed oscillations.

Wrile shod note on Lissajolsngurcs.

Disiinguish beiween a damping force and restoring iorce.
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whar is resonane and resonanloscillations ?
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0 Ape6on is slanding a platform.AEikayengine movins awayfrcm
the peBon wjth a speed of72 km/hr blows a whistleofpnch 740 Hz.
Calculatethe apparenl pitch ofwhisire as hoard bylhe person. The
velocilyoisound = 350 m/s.

Aitempt any two ofthefollowing.

a, Cive dirie'ert oetl"oos used i4 the deteeion ot ultrasonicwEves
explain one oilherh.

b) What is logarilhmic decremenl ? Oblain an expression oflogarnhmic

c) Stale geneal expression forapparenilrequency due to Doppler
effect ]n sound. Discuss anylhrceca6es.

Attempi any two oflhetollowing,

i) Explain any one method 10 demonslrate lissajous ng!rcg

ii) Obiain an expression ofQ-factorforthe damped oscillations.

iii) Wriie shodnote on Dopplereffect.

Give any four applications of ultasonic waves.

Attempt atry one ofthefollowing.

a) ln case ofrorced oscillalions show that the total aveEqe enorgy (E)
ol the system is consiant.

b) i) A parlicle is subjecled to two rectansulard{ecions such rhat

Lr-e oEplacementaL rny'nsram s srren oy x -zsrn(ot*i1

and y = 2sinon. Find the natureand equalion of palh.

ii) . What is meant by piezo€Gclric eliecl ? Draw a circuit d iag.am
ot piezo-elecai. o€c,Iaior

b)
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