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PHYSICS
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.Tirhe : Three hours

The figures' in the margin indicate full marks
~ for the questions.

1. Answer the fOllowmg questions very briefly : . ‘ 1x8=8

(@) Fil’ld'th(,3 relative 'erfor in x, if x=qa% bl/:%/cdal2 .
7 x=a*b¥3/cq3/2 7, (SCT X Hirsifies gt Wefr 1|

(b) Write down the gimension of impulse.

Contd.



(c)

(d)

(e)

(o]

(v

(a)

Dcfine gravitational potential.

e Reww A ﬁt.m

Whalt is Poisson’s ratio ?

AL SIS T (R ?

What is the effect of temperature on the viscosity of liquids ?

o e (P SO SO TR T2

Define zeroth law of thermodynamics.

@iﬂﬁ%ﬁmwmﬁa@ﬁml

What is meant by degrees of freedom ?

Wﬂm{%ﬁﬁsq@9

What is rcsonance ?

S e

2x10=20

An cxpression of physical quantity is written as x _ ’ T . where Tis the

m’
applicd force and m is-the mass per unit length. ging the dimensional

representation of X and identify the phySlcal quantity.

- X= J—c@%ﬁaﬁzﬁﬁmwﬁﬁw WTamﬂwas,—Wmﬁ@mm

mnmm@%@mmﬁ%ﬁmm@mn
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(b) Explain the terms distance and displacement.
| EE SF R R QIS @2 o
Oor /gt

Dcrive acceleration from 'velocity—time graph.

@AY (=19 7 GO T St

() The motion of a particle of mass m is given by
| y=ut+ygi?,
Find the force acting on the particle.
‘m o g MY e ol e
Yy=ut+L Fgt2

W@WWWWWW%W|

(d) Distinguish between elastic and inelastic collisions.

HETIT = ffegrons srares wars & =i1e o B
(e) Establisha relation petween linear acceleration and angular acceleration.

@RE T AT s e TS AT ol 4|

0 A car is moving from rest. After 10 seconds its wheels rotate 360 times
in 1minute. If the radius of the wheel is 50cm, then find

() angular acceleration and
() angular velocity after 30seconds

| %mewm@awwﬁ 10(5@5@?9"5@3:1%&%6@ 3603@245%!4
i SIBR T 50 (g W, (o

() @S g o
(ii) 306@@?9{1&@ @ @t Rl 1|
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Dcfine radius of gyration. Is it a constant quantity ?
el RIS Tee AL 3 @l < A e
Or / 144t

Write down the difference between mass and moment of inertia.

o1 SiE TG NI SN Bl

Explain free and forced vibration.

IE OiF Wfi;as F~oi & @iz el

Decduce an expression for the apparent fl”equency when a source of
sound is going away from the stationary obgerver.

i RTwS o[ SIOR @RI X% BEH (TS Gsiis v 2o M BfoTeaT |
If the speed of sound is 336m/s in air, then find the shortest lehgth of

the one end closed tube that will resonate with a fork of frequency
21011z

W S = @l 336@/6’5?& cmzmaﬁ‘@?ﬁﬁﬁwﬁwarmﬁ}—
T W @amsiawﬁaﬁwwmﬁcﬁwl |

3x9=27

Dcduce the equations of motion for constant acceleration using method
of calculus.

T SlfeT HEO ANIRS I AT Feaeid2D! Cuiwy v |

A projectile is fired with a velocity V making an angle g with the horizontal.
Show that its trajectory is parabolic.

V@zmw—%ﬁ*ﬁﬁwemasﬁmmamﬁwqwml e @
Wﬂmﬂﬁ?ﬂﬂml
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(d)

Show that the work done by a force is equal to the change of kinetic
~ cnergy of the body.

CT9eAN G B T IR o afeefer AR T

Establish a relation between angular momentum, moment of inertia

.and angular velocity.

(e)

e SR, TCATE % (@ @0 TS 778 Yo 31|

Show that the total linear momentum of a system of particles is equal
to the product of the total mass of the system and the yélocity of its

cenire of mass.

e NW&WWW{W@WWﬁﬁW@’?W.

‘ﬁmw (N ST AAA |

(9
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Find the expression of acceleration due to gravity at a height ‘h’ above
the surface of the earth.

48R 5T 11 Bwore e TR ax AR R
/Or/W?/?f

Deduce the relation between the orbital velocity of a body moving round

the carth just over its surface and its escape velocity.

‘591’5?@7@%?@@1%@@%@3 @ﬁWWW@ﬁWW |
%@?m

Derive Stokes’ law by dimensional analysis.

TR R TS B9 A0 S|
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(b)

Establish the adiabatic equation
PV7? = Constant.

- ggor AfFe PV = &=

ATEIACE! FoA pal |
Or/W*/?f

Show that
Cp-Cy =R
el (¥

Prove that the sum of potential and kinetic energies of .a body in simple
harmonic motion is constant. :

o ]y NWW%WWWQWM‘WWWWWl

5x3=15

What is centripetal force ? Derive an €Xpression for it. Show that
centripetal force does no work.

SfSfET 31 IIF QT2 W e R SRR o o gl I @I
IR TR _ |
Or/egql

Define coefficient of static friction and coefficient of kinetic friction.
What is angle of friction ? Find its relation with coefficjent of friction.

s vt welices i 1fS X4 welicams et it | T4 OIS 6 TR 2 ey e NS
B o & S| ‘ |
State and prove Bernoulli’s theorerh._

AR Seivivicor FfR e 30

16E PHYS [6]



() From the kinetic theory of gas, prove that
, 1 ,
where p is the density of the gas and ¢ is the root mean square velocity '
of the gas molecules.
Show that € « VT,
where T is the absolute temperature.
(oieg sifoe’ 7l &3 11 (3,
D — l =2 - |
I 3 pce,
TS p T O TG U ¢ ey (ol PRI AT I
@gedl (3 € < JT,
TS T 7 A W ]
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