Total number of printed pages—7
3 (Sem~1/CBCS) PHY HC 2

2022

PHYSICS
(Honburs)
Paper : PHY-HC-1026
{ Mechanics )

Full Marks : 60
Time : Three hours

The figures in the margin indicate
Jull marks for the questions.

1. Answer any seven of the following
questions : : I1x7=7

(@) Write one limitation of Newton’s law of
motion.

(b)) What is the relation between workdone
and Kinetic energy ?

(¢) Define the co-efficient of restitution.
(d) What do you mean by radius of

gyration ?
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- ?
through a capillary tube :

(i} Stokes’ law
(i) Bernoulli’s theorem
(iii) Pascal’s law

fiv) Poiseuilie’s law
(g) State the law of gravitation.
(h) Define Sharpness of resonance.
(i) What is fictitious forces ?
(i) Give one example of a massless particle.

(k) What is wave number ?

a
(). Write the relation between torque g

angular momentum.

3 (Sem-1/CBCS) PHY HC 2/G 2

Sem-I/'CBCS) PHYHE2/G © 3

2. Answer any four of the following questions :
- 2x4=8
(@) What do

you mean by non-conservative
force ? Gi

Ve an example with Justification.

(b) A 10kg ball and

20kg ball approaches
- €ach other with v

elocities 20m/ sec and
10m/ sec respectively. What are their

velocities after collision if the collision
1s perfectly elastic ?

(c) Establish the defi

ning equation of
simple harmonig m

otion.

(d) The Co-ordinates of an event in the
moving frame S moving with velocity
12m/ sec along the x-axis are (5, 7, 5j.
Find the Co-ordinates

in the frame S if their

1/4 seconds later.

of the same event
Origins co-incides

(e) Write. the difference

between inertial
mass and gravitation

al mass.

()  What is f€sonance ? Write the condition
of resonance.

(g) State Kepler’s thir

d law of planetary
motion,

(h) Explain how

the mass of a body
with velocity.

Varies

Contd,

e —




Establish that centrifugal force

AnSWer a
ny t { 1
questionsg - Y three of the following | 9) , ;
' 5x3=15 i produced as a result of earth’s rotation,
velocity té]fe aeiiléelfstion O lako et | -F——mﬂjx(ﬁ)xi")
; €L consi i + 57 :
" value of g is constant. idering the where the symbols have their usual
) Draw a meanings. :
: b “f]lgate};;;‘i‘am Potential energy ; b
equilibrinm Stable and unstable | (h) Write the Lorentz transformation
(c 1483+1=5 i equations. Under what condition the
4 tha”{ the velocit | Lorentz transformation equations
dlmensm.nal inelastic coj{li SiEcmjone become Galilean_transformation.
two particles in centre ofsrf;SSb%‘:een ; 3+2=5
([d) If a unif Ias
orm rod of mater ;
Zfls§038rat10058uffers aellgil ﬁazivmg 4. Answer- any three of the following
;tsra;;sf 1 x 104, find the % Clslalrigénfnl guestions : 10x3=30
- me. S
(e} ' (@) Define the different types of frame of
reference. Derive | the Galilean

Discuss how two bo
central force motion is
body problem.

transformation equation in inertial
frame of reference. Show that velocity
is variant and acceleration is invariant

under Galilean transformation.
2+4+4=1O

dy problem in
reduced tq ohe

(f) Consider a flui
: : uld having o :
viscosity g ang denngé;t;Oefﬁment of

Point out the difference between

and len e of radiu
difff,‘rencfﬁh L If P is the pricsll;“s 7?‘ {b) :
O n the liquid at the ¢t ure conservative and non-conservative
in tim ‘at the volume of ﬂu’dwo ends, forces. Prove that a conservative force
€tis 1d flowing | p is derivable from a potential ¢,
174 :i’f_fjrj F =-V¢ and hence obtain VxF.
8nl o 24+6+2=10
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two of the
h) Write short notes on gity 5x2=10
(¢) Define Moment of inertia. Explain the () 2

following : e
two theorem of moment of inertia. 1 Length Contraqt1o
Calculate the moment of inertia of a U ound pendulum
solid sphere about a diameter. (iij Comp

: ffect
. sistic Doppler €
1+2+2+5=10 (iti) Relativistic
ARAr | ;y) Cantilever
(d) Derive an expression of acceleration in (iv)
uniformly rotating frame of reference.
Write any two applications of Coriolis

force. 7 8+2=10

(¢) Define Young’s modulus, bulk modulus
and rigidity modulus of elasticity.
Deduce the relation

kI8
T E:Jf;?‘, where  the symbols

have their usual meaning.

(f) What do you mean by gravitation
potential and

intensity, Write t
an expression for
due to a solid sph

al
gravitationg] field
heir relation . Find out
gravitationa] potential
€re at'an inside point.
2+1+7=10

(9) State the basic Postulates of
theory of relativity. Deq

mass-energy relation
discuss it.

special 5
uce Einstein’s '
E=me2 and

2+6+2=10
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