
AV-1666

D,Sc. (Part-I) Scmcstcr-I Examination
IS : PHYSICS

(lucchanics, Propcrtics of Matter, Waves and Oscillations)

Time : Thrce Hours] lMaximum Marks : 80

N,B, ;- (1) All questions are compulsory.

(2) Draw ncat diagams wherever necessary.

J. (A) Fill in the blanks :

(i) Sl unit ofsurface tension is

(ii) Linear momentum is quantity.

(iii) Within clastic limit, strcss is directly proportional to

(iv) The fundamcntal ftequency is called _ harmonics. 2

(B) Choosc correct altemative :

(i) The intensity ofgavitational field ofthc carth is maximum at :

(a) Centre ofEarth (b) F4uator

(c) Poles (d) Samc cvcrywhere

(ii) At resonance, the amplitudc ofoscillation is :

(a) I\,linimEn O) Maximun

(c) 7.erc (d) Vaiying with time

( iii) Velocity of standing warc is :

(;a) Z.ero O) Maxit rn
(c) Minimum (d) Nonc ofthese

(iv) Young's modulus ofelaslicity is relatcd with change in :

(a) Volumc (b) Shape

(c) Irngth (d) Nonc ol'these 2

(C) Answer in onc rcnlence each :

(i) What is viscus drag ?

(ii) What is olastic limit ?

(iii) Define Univcrsal Gravitational Constant.

(iv) Define Moment oflnctia. 4

EITIIER

2. (A) Statc and explain Ncu'ton's law ofgravitation. 3

(B) Slatc and prove Gauss theorem in gravitalion. 3

(C) Obtain an exprcssion for gravitational potential due to sphe cal shell at a point outside thc

shcll. 6
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OR
(P) Statc and prove Keplcr's Sccond Lau oi l)lanetary motion. 4

(Q) Dcfine accelcration duc li) llmvity, ohtain its value at hcight 'h'aboYc the ea(h surfacc'
4

(R) Derive an expression li,r t eravitational pt)tcntial and intensity due to uniform solid sphere

at a point outsidc lhc sfhcre. 4

EITIIER
(A) Derive an expression for the moment otincrtia ofa disc about an axis passing through its

ccntrc and pcrpcndicular to its plane. 5

(B) State and prove thcorem ol perpcndicular axes 5

(C) A solidcylindcrof mass l0 kg rotates about its a,xis withradius30cm. What will bethe

M.l. about its axis. 2

OR

(P) State and provc la\\' of conseflation ollirtcar momefltum. 4

(Q) Derive an expressjon for moment of inertia ol solid sphere about its diametet 6

(R) State the analogy betuccn tfanslational and rotational motion. 2

EITTIER

(A) How Kerer's rcversihle pcndulum is used 1() dctcrmine thc accclcralion duc to gravity at a

givcn place ? 6

(B) Define Linear S.ll \.{.. derive the expression for displacement, velocity and acceleration.

6

oR
0) Define Compound Pcndulut and oblain an cxpression for thc pcriodic time ofcompound

pendulurn. 6

Derive an expression frrr total energy ofharrnonic oscillator Show that it is conserved.

6

,l

5

7

(Q)

EITIIER
8. (A) What is Piezoclcctric effecl ? flow can the ultmsonic \ra\es be produccd by using Piezoelectric

crystal oscillator'l 6

@) Give medical and industriil applicalions ol ultrasonic *avcs. 4

(C) What are harmonics and o\eflones ? 2

OR

9. (P) Derive an cxprcssion lirr vclocity oftransverse wave along stretchcd string. 5

(Q) Explain thc lormalion ol'slanding lvaves u,hen two waves ofcqual amplitude and Pavelength
travels in opposite direction along thc sanrc lini). 5

(R) What are l,issa.jous figurcs ? 2

EITIIER
10. (A) How thc modulus ol ri!,idily ofmalcrial crl a given wire can be dctcrmined by Torsional

Pendulum. 6

@) Derive an expression tin rrvisting couplc pcr urlit lwist for cylindrical wire. 6
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OR

I l. (P) Define :

(i) Young's modulus

(ii) Bulk mrrlulus

(iii) Ivlodulus ofrigidiry l
(Q) Explain the terms :

(i) Angle oftpist
(ii) Angle of shear. 3

(R) Dcrivc an expression for deprcssion of a bcam supported at two cnds and loadcd in thc
middle. 6

EITIIER

12. (A) Explain surface tension on the hisis ot'molecular theory. 4

(U) State Stoke's Law 2

(C) Sratc and prove Bcmoulli's theorcm. 6

OR

13. (P) What is Reynold's numbcr ? Givc its physical significance. 3

(Q) Define surface ener$r and show lhat the surlacc tcnsion is equal to potcntial cnqgy pcr unit
area. 3

(R) l)crive Poiseuille's equation for ratc of t)ow ol'liquid. 6
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