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Note: Attempt all questions. ukVi& BHh ¢’uk di mRrj nift,A
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UNIT -1
What do you meant by the central force??
dinh; cy d virxr xfr b vki D;k Be>r g\ 4)
For a particle moving under a central force show that:

(i) angular momentum of the particle remains constant, (ii) particle moves in a rigid plane,
(iii) areal velocity of the particle remains constant.

f1) dift, fd dinh; cy virxr xfr djr g, d.k dk (i) dkf.k; Box fu;r jgrk gA
(i) xfr ,d gh ry ei gkrh g\ (i) d.k dh {k=h; pky fu;r gkrh g\ (6)

OR vFkok

Prove that the centre of mass of two point particle lies on the line joining them and the ratio
of distances of centre of mass from the particles is equal to the inverse ratio of their
masses?

f1) dift, nk d.kk d fy, nl;eku din I d.kk dh nfj;k dk vuikr mud n0;ekuk di

0;R@e d vuikr d cjkcj gkrk gA 8)

Define centre of mass.

no;eku din dk Te>kb,A (2)
UNIT -2

Explain products of inertia. What do you understand by potential well and explain periodic

oscillations in it. 4)

t™Ro d x.kuQy dk le>kb;A folko di dk vFk Be>kri g, mle vkorl nkyuk dh
0;k[;k dift,A

Show that the motion of a mass attached at the free end of a massless spring suspended by
a rigid support is simple harmonic. Establish the expression for the time period of its
oscillations.

f1) dift, fd ,d n< vk b yVdh n0;eku jfgr flgx di eDr flj 1 c/k n0;eku dh
xfr 1jy vkor xfr gkrh gA bld nkyuk d vkordky dh 0;&d LFkfir dift,A  (6)

OR vFkok

What do you meant by moment of inertia of a body?.

fdih fi.M d €MRo vk%.k B D;k riRi;! g\ i

Deduce an expression for the kinetic energy of a rotating body. Deduce an expression

representing the Euler’s equations for the motion of a rigid body.

%.ku xfr dj jg fi.M dh xfrt Atk dk 0;€d fuxfer dift,A n< fi.M d fy;i ;yj

d xfr dk Behdj.k 0;Rilu dhft,A (6)
UNIT -3

Explain power absorption by a forced harmonic oscillator and half power points and also find
the expression? 5)
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G.kkfnr vkorh nkfy= di fy; “kDr vo’kk.k ,0 v)’kDr fcinvk dk ifjHkfkr dift,
rfkk 0;€d 0;RiVUu dhf;A

Prove that band width per unit mass is equal to damping constant. (5)

f1) dift; fd c.M pkMkb ¢fr bdkb n0;eku di Acenu fu;rkd d: cjkcj gkrh gA
OR VFkok

What is Lissajous figure? (3)

fyLhkt vkdfRr;k D;k g\
Explain Lissajous figures when two mutually perpendicular simple harmonic oscillations of
the frequency ration 1:1 and phase difference varying between 0 and 7, superpose.  (7)

1jy vkor! xfr;k feudh vkofRr;k dk vuikr 181 g rFk dykry 0 I = di chp cnyrk
gl .d dk.k 1j v/;kjkfir djrh g] dk ifj.kkeh foLFkiu Kkr dhft,A

UNIT -4
Describe the principle and construction of cyclotron.
LkbDykVku d f1)kr ,o0 Bjpuk dk Te>kb;A (5)
Deduce an expression for the energy acquired by the particle. Write its limitations?
bid Jkjk vkof’kr d.k dh ckir A€k gr 0;7tu 0;Rilu dhft,A bldh Bhek, D;k g\ (5)
OR VFkok

An electron of energy 10ev is revolving in a circular path in a magnetic field 1x10 weber/m?.
Calculate : (i) speed of electron, (ii) radius of circular path and (iii) frequency of the electron
(me = 9.0x10*kg).

10ev Atk dk ,d byDVku 1x10* ocj/ elVj* d pEcdh; {k= e oRrkdkj ekx e pDdj
yxk jok gA

Kkr dhft,& %1%k byDVku dh pky %24 byDVku dh vkofRr 43% oRrkdkj ekx dh f=T;k (5)
A beam of electrons moves in magnetic field of intensity 2.0x 10 weber/m? directed along
y-axis, normal to it. The velocity of electron is 3.0x10'm/s along x-axis. What magnitude of
electric field be simultaneously applied to keep the electron beam undeflected. (5)

2.0x10° ocj/ eiVvj® rhork d'y fn’k e fn'V pEcdh; {k= ei mld yEcor byDVkuk dk
,d it xfr djrk gA byDVkuk dk ox 3.0x10'm/s x fn’kk ei gA pEcdh; {k= d gh BkFk
fdruh rhork dk folr {k= fdl fn’kk e yxk;k tk;i fd byDVku It viu ekx L
viopfyr jgA

UNIT -5

What is Poisson’s ration? Show that the theoretical value of Poison’s ratio lies between -1
and 0.5(i.e. -1<0<0.5).
ikbtu vuikr I vki D;k Ir>r g\ fl1) dift, fd ikbtu vuikr dk I)kfrd eku -1

Vvkj 0.5d chp gkrk g (i.e. -1<0<0.5) 5)

Prove that Y = 2n(1+c) Or 0=Y/2n - 1.

f1) dift, Y=2n(1+oc)0r o=Y/2n -1. 5)
OR VFkok

State stoke’s law for a body moving in a viscous medium. Show that the terminal speed of a

ball falling in a viscous liquid is proportional to the square of its radius. (5)

fdlh “;ku rjy e xfreku fi.M d fy; LVkd dk fu;e fyf[k, rFk f1) dhft; fd fdlh
“;ku rjy e fxjrh xkyh dn Iheklr ;k vR; pky mBdh f=T;k d ox d Bekuikrh gkrh
gA

What do you meant by the torsion in a cylinder? Obtain an expression for the torque
required to twist a uniform solid cylinder and hollow cylinder.

fdlh cyu dh ,Bu n<rk L D;k le>r g\ ,d le#i Bkl cyu rFk [k[ky cyu dk
,Bu d fy; vko’;d cy vi%k.k d fy;i 0;td fuxfer dhft;A 5)
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