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SARDAR PATEL UNIVBRSITY

li'irst Semcster B. Sc. (F. Y. B. Sc.)Exanrination-2011
Satr.uday, I 2tl' November-20 I I

'l'ime: From 02.30: to 04:30 pm

Sub.iect: PIIYSICS [US()ICPHY0ll
Properties of Mattcr and Sound Wave

l'otalMarl<s 70

i N.B:(i) All the synrbols havc their usual mcanings.
. (ii) Figures at the right side of questions indicate full marks.

Que, - l To onswe? the questions choose the comect option. tl0l
(i) A unit of Poisson's rotio is

(o) dynelcmz 1b1 dyne.cm (c) N/mz (d) unit less

(ii) Compressibility of a moteriol is reciprocol of
(o) bulk modulus (b) Young's modulus (c) modulus of rigidity
(d) Poisson's ratio.

(iii) The twisting couple per unit twist of o cylinder depends on

. (o)Young's modulus (b) bulk modulus (c) modulus of rigidity
(d) none of obove

(iv) In the stqticql method f or the meqsurernent of modulus of
rigidity the f orce is opplied

(q) ot one end of rod (b) ot two ends of rod (c) ot cenfre of
rod (d) none of obove

(v) The bending moment of o baom is directly proportional to

,,,,d,,r,. :l i,?,*T,j"J;ln Ti*::i') 
burk modurus (c)

(vi) , According to Newton, propogotion df sound wove through oir is
on process.

(o) odiobotic (b) isothermol (c) isochoric (d) isoboric

(vii) The speed of sound is directly prop0ntionol to
obsolute temperoture
(o) squore (b) cuba roor (c) squore root (d) none of qbove.

(viii) When o source of sound ond on observer ore in relotive motion ,

piich of the sound chonges, This is known os (o) Doppler's

principle (b) Newton's formulo (c) inteference (d) diffroction
(ix) Loudness of sound is relafed to intensity of sound by

(o) L=ZK log I (b) L=I log K (c) L=K lo9 I (d) L=Kzlog I
(x) The some notes being ployed on the sitar ond veena differ in

(c) pitch (b) quolity (c) loudness (d) none of dbove

Que.'Z Answer brieflyany ten of the following questions. l20l
(1) Define stress ond strqin,
(Z) Drow the stress-strqin diogrom indicoting dif f erent regions.

(3) Def ine Poisson's rotio ond give its limiting vqlues.

of
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(4) Stote the drowbocks of staticol method used for the

meosurement of modulus of rigidity
(5) Stote the odvqntqges of Moxwell's needle method used for the

meosurement of modulus of rigidity
(6) Differentiqtebetweenbeom ond cqntilever.

(7) Def ine (i) longitudinol woves ond (ii) Trcnsverse woves. Give

' exampleof eoch.

(8) With necessary derivotion exploin the ef f ect of pressure on the

velocity of sound.

(9) Stote four opplicotions of Kundt's tube experiment,

(10) Givethe diff erencebelween musicol sound ond noise,

(11) What is Piezo-electric eff ect?

(12) How ore the ultrosonic wqves useful in Sonor?

al

Que. -3 (o) Def ine modulus of rigidity. Determine the expression f or

rnodulus of rigidity when sheoring f o rce is opplied to o cube.

Deduce on expression for the work done per unit volurne in cose

of elongotion stroin,

OR

Give the experimentol orrongement for the determinotion of

Poisson's rotio of rubber tube ond derive the expression for
Poisson's rotio,

Obtoin th e express,;. r:'oting three elastic constonts,

t=inT

Derive on expression for torsionol rigidity of o cylinder of

unif orm cross-sect ion.

l06I

t04l

t06l

t04l

t06l

Que. -3 (o)

(b)

(b)

Que.-4 (o)

(b) Deduce 0n expression of periodic time for q torsionol pendulurn. t04I

OR

(o) Exploin the Moxwell's vibroting needle method for the t06l
deferminotion ol coefficient of modulus of rigidity for o wire.

Que .-4

(b) Obtoin the expression for depression of o beom supported ot

the ends ond looded of the centre,
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Que. - 5 (o)

Que. - 5 (o)

t06l

(b) Discuss the ef f ecl of tenrperoture on the velocity of sound. t04l

OR

Exploin the Kundt's tube experiment to determine the velocity t06I
of sound in liquid.

Exploin the propogotion of sound woves in the rnetol rod ond

deduc e the expression f or its velocity,

a

(b)

(b)

(b)

(i)

(ii)

How is

Young's

the Kundt's tube

modulus ond (ii)
experinrent usef ul to deterrnine (i)

rotio of specif ic heats of o gos?

[04]

t06l

t04I

t06l

t04l

Que. -6 (o) Whot is Doppler's eff ect? Obtoin the expression for opporent

f requencies f or the following coses,

Sou rce of sound in rnotion ond observer of rest
Observer in rnotion and source of sound is of rest

Que .-6 (o)

E*ploin briefly .horocteristics of rnusicol sound.

OR

Describe ony one method for the production of ultrosonic woves

with necessory circuit diogroms.

Explqin brief ly vorious methods used for the deteclion of

ultrosonic woves.
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Que. - l To onswer the guestions choose the correct option.(All guestions [10]
ore compulsory).

(i) Nome thearrangement of octive ond possive elemenls which

form o closed poth,

(q) Node (b) Network (c) Junction point (d) Bronch
(ii) The number of independent equotions reguired for the onolysis

of lhe circuit using node poir voltoge method is,

(o) n=j-1 (b) n:2j-1 (c) n=jZ-1 (d) n=j-2,
(iii) When o bridge is perfectly bolonced the current through the

null detector is,

(o) Moximum (b) Zero (c) Bolonced current (d) Negotive.
(iv) The copocitive reactonce of o copocitor Xc is given by the

eguotion,

(a)Xc=t/Tnfc (b) Xc=Zn/f c (c) Xc=2nf c (d)Xc=Tnf /c
(v) Royleigh's interf erometer works on the principle of division of ,

(o) Amplitude (b) Wovelength (c) Wove front (d) Frequency.

(vi) In Michelsoninterferometer,when Mr intersects with Ma in

middle, thefringes obtqined ore,
(o) Circulor (b) curved (c) Stroight (d) Dork region.

(vii) The resolving power of tronsmission groting depends on,

(c) Number of lines (b) Frequency (c) Wovelength (d) Refroctive
rnde.x.

(viii) Brz is Einstein's co-efficient for,
(o) Spontoneous emission (b) 5timulqted emission

(c) Stimuloted obsorption (d) populotion inversion.

(ix) ND: Y AG loser is q level losen.

(o) One (b) Two (c) Four (d) Five

(x) In C AZ loser the p*,lernent used os coolont is

(o) Nz (b) oa (c) He (d) Kr
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(1)

(2)

(3)

(4)

(5)

(6)

,

Que.-?

Que. -3

Que. -3

Qug .'4

Answer the following questions in short. (Any Ten)

State and exploin Superposition theorem.

Dif f erentiot e belween loop ond mesh of o network.

With neot circuit diogrom write voltoge divider theorerTl.

Exploin limitotions of Moxwell's bridge.

Write the opplicotions of A,C, bridges.

Write down the errors occurs in the Wheotstone bridge

meosurement

(7) How Michelson interf erometer is used to determin e wavelenglh

of light?
(8) Exploin meoning of the term Resolution ond Resolving power.

(9) Colculote the resolvingpower of o microscope with N.A. eguol to

0.15 ond wavelengthof light is 6'10'5cm.

(10) Exploin the directionolity property of loser.

(11) Enlist four opplicotions of loser.

(12) Enlist the methods used for purnping.

Discuss network qnolysis by two node poir voltoge method.

Stote ond exploin Thevenin's theorem with proper illustrotion.

teol

(o)

(b)
t05l
l05l

t05l
t05l

t05l

t05l

(o)

(b)

(o)

(b)

(b)

OR

Stote ond exploin Norton's theorem with proper circuit diogrom. t05l
With suitoble circuit diogrom, exploin mesh current method for t05l
the onolysis of three mesh network.

Que .-4 (o)

Obtoin the expression f =I/ZnRC using Wein bridge,

Obtoin the boloncing condition f or A.C. bridg e with necessory

d iogrqm.

OR

Exploin how Kelvin bridg e removes lhe ef f ect of connecting

leods to provide on occurot e measurement of low volue

res i stonce.

Drowing necessory circuit diogrom of Mqxwell bridge, obtain its

necessory equotion.
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Que. - 5 (o)

(b)

(o)

(b)

(b)

Derive th e equotion for resolving power of a plone tronsmission

6rot ing,

With necessory diogrorn, exploin the construction and working

of o Michelson interf erameter.
OR

Derivethe equotion for resolving power of aTelescope.

Derive the eqirotion f or resolving power of o Prism.

With necessory diogrom , explqin the theory of populotion

inversion.

With necessory diognorn, discuss ND:YA 6 laser in detoil.

t05l

t05l

Que. -5

Que. - 6 (o)

(b)

Que. - 6 (o)

t05l
t05l

t05l

t05l
OR

Whot is o Hologroph? Discuss the process involved in recording t05l
of the Hologrom.

Discuss the process of spontoneous ond stimuloted emission. t05I

f-'{ :{


