S.C.No.—2104203

B. Sc. EXAMINATION, 2023
(Second Semester)
(Main/Re-appear)
MIECHANICS-11

20UPHY 201

Time : 3 Hours Mercimum Marks @ 4()

Note : Attempt any [ive questions. All questions
carry equal marks.
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1. (a) A my meson at rest decays into two
photons, which move along the x-axis.
They are both detected simultaneously
after a time, + = 10s. Find the time

interval between the two detections in an
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"inertial frame moving with a velocity V
= 0.6c.in the direction of one of the
photons.
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(b) TFind the orbit angular momentum of the
planet of mass m -moves in a circular
orbit of radius ry in the gravitational
potential V(r) == &/, where £ is a positive

constant.
TRyl g9 V(r) = —k/r, 9B £ OF
WHEIHF fequ® 2, 1 22 m +F Uz
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(¢) Give a brief account of Poisson's ratio.
What can be its maximum and minimum
values ?
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(f)
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What arc Constraints ? Write a short note
on types of constraint.

a0 PR OF 7 A % WERI 9 UH
Give the Basic postulate of special theory
of rclativity.
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What is a double pendulum ? How many
degree of freedom it has 7

A panticle of rest mass m, moves along

x axis of S frume according to the law

x=.f“2ﬂ_.2‘2 where g 15 a constant

and ¢ is the velocity of light, and ¢ is
time. Calculate force acting on the
particle in this frame.
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(h)

(a)
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Two particles each of rest mass m collide
head-on and stick together. Before
collision, the speed of each mass was
0.6 times the speed of light in free space.
Find the mass of the final entity. 1x8=38
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Obtain the equation of motion of a system
of two masses, connected by an
inextensible string passing over a small

smooth pulley. 4
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(b) A particle of mass m slides under the

m
gravity without friction along the
parabolic path y = ax axis shown in the ‘ xi'-
figure.
R Tw® a uw Tegs 1 o389 % % fau
¥y

difaa T Fifom, 9w ® na W
gt o feama §

m 2 What is D'Alembert's principle ? Derive
N Lagrange's equation of motion from it for
> =
J x o :
conservation system. How will result be
_ modified for non-conservative system % 8
is a constant. Find the Lagrangian . . R ] N
Herca i e the Lagﬁﬂ;ﬂ -t 1 fHgla w= € 2 Wl gome
for this particle also write . -
m.p, : 4 - fou so@ @uw =t wfa w1 wilw s
equation of motion. 3 . " s
- FHfaT | T-wZAR! Turel & fog oftomm
e om &1 @@ & fa | fgEne T . _
. Sd dwilya e smom 2
mﬁﬁaqq}xzaxﬂﬂﬁmﬁm
# faq [EEHYYl % 98 WES Hd g 4. A rod is moving with a speed of 0.4c along its
length in the positive x-direction, and a particle
T.0.
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is moving along the negative x-direction with
a speed 0.8c as shown in the figure below.
Both the speeds are measured in an inertial
frame S, and c is the velocity of light in frce
space. The length of the rod as measured in
the S-frame is 3.6 m. 8

(a) Find the relative velocity of the rod (in
terms of ¢) in the rest frame of the
particle.

(b) Find :

(i) the time taken for the particle to
cross the rod in the S-frame and in
the rest frame of the rod. and

(ii) time taken by the rod to cross the
particle in the rest frame of the
particle.

0.8c

-
o€ -

[ ] >

0.4c
TF BT AT a9 & G GEIAS  x-fagm
U 0dc #t 7fa A =@ W €, 3R & =0
THETAS x-fTWm & Ty 0.8c =1 fa F |y
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vw< What is special theory of relativity ? Using a

neat and clean diagram give the details of
Michelson-Morley experiment and discuss
about its entire outcome. What do vyou
understand by constancy ol speed of ligihn ?

8
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6. (a) Give the derivation for the relativistic

form of Newton's second law of motion.
6

oA & g $ T Fawm = wnfaws §9
@l =afa s

(b) Light from a distant star is observed to
have a wavelength shift of 0.1%. What
is the speed of the star ? 2
WH T H I I THw F 0.1% =t
T SReE Y@ T R 1 AR W v
N O®O?

Wﬂ/ Obtain an expression for relativistic

Doppler's effect. 6
WA Sl 9wE & fau uw s
< sifem
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(b)

(a)

&)

Rockets A and B are observed from the
earth to be travclling with velocities 0.8¢

and 0.7¢ in the same direction. What is

“the velocity of B as seen by an observer

in A? 2
TF2 A 3T B =1 ywit € wH € fgEn

H 0.8¢ 3 0.7¢c AT T WY IEAT FW©

T @ TN ¥ | A H W& g 2@ T,
IFER B Wl 9 w T ?

Explain Hook's Law ? What do you mean

by elastic limit and breaking stress ? 6

g & 1w @ saen wifve | 9o
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What is elasticity and plasticity ? What
1s the effect of temperature on the
elasticity of a body ? 2
= it wfefad = ¢ 2 fed fog =
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9. Explain clearly, what is meant by modulus of
rigidity of a material ? Deduce an expression

for the couple per unit twist for a wire of

circular cross-section. 8
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