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PHYS8082T

M.Sc. FIRST SEMETER (NEP) EXAMINATION, 2023-24
PHYSICS

Classical Mechanics

Time Allowed : Three Hours
Maximum Marks : 80

PART-A / 91T~ [Marks : 16]

Answer all eight questions (Maximum 50 words each).

All questions carry equal marks.

T os goTl # Frie AT gEE F97 #F I7IT 50 =] @ 9F T &l
T g9 & ofF GHT 8

PART-B / 9F°-9 [Marks : 40]

Answer five questions (Maximum 250 words each)

selecting one from each unit. All questions carry equal marks.

I% S @ 0% 997 g7 5T, BT Gid Fe & e Aorgs JoE 59T H I
250 s/=] G offeE T & T FeA & oiF FHIT &

PART-C / 9FI-q@ [Marks : 24]

Answer any two questions (Maximum 300 words each).

All questions carry equal marks.

8T & go71 % 3 dr F9% 597 F 3w 300 I= & SeE T &l
T g7l & o T &
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PART-A/ 9FT-H
1. (1) Define non-holding constraint with example.
TR 34 g M-SR ST GRNG shifo)
(i1)  State D'Alembert principle.
g wawd fr ot
(i11)  Define ignorable coordinate.

U Freiies s GRSt

(iv)  Show that angular momentum is a constant of motion for a particle moving

under the influence of central force.

95 6 =g 99 & y9E & sl 6 97 & el gav i @ Reris
BT 2B

(v)  Define Poisson bracket.
EET HSH FH IRATI HioTT|

(vi)  Letp,, p, are the generalized momentum corresponding to the generalized
coordinates q, and q,.If X = qf + CI§ and Y=2p, +2p, then evaluate poisson
bracket [X, Y].

a6 JEEa e q, T q, & €0 S9ER 9 p, W@ p, &1 AR
X=q; +q, @TY=2pl+2pz%€fW3ﬁW[X,Y] ST i

(vil)  Write any one event happening on the earth due to the pseudoforce.

gl X Bq 9 & HROT BN al s U gel |
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(viii) Length of arod in a frame of reference is L, and volume is V. What will be
volume in another frame moving with velocity u in the x- direction. The two

frames are related by Lorentz transformation.

el B3 I Th He¥ BH F @ L3I ST V, B 3 u ¥ x-Rew #F s
A0 T B B N ST T BFE AT 8 BH ST TR BT HRE B

PART-B/ {9
Unit-I / 30E-1
2. Derive Lagrange’s equation of motion using D’ Alembert’s principle.

S Ui s & SUENT Xk T olil HHIBOT A HiT)

3. Prove that the arc length of the curve

[y(x)] = _r 1+y" -dx

X0

Joining two points in a plane gives straight lines of the form y=ax+b, given that
(%) = ¥, and y(x,)=y,.

s #ifoTe 6 el o o T

f[y(x)] = T«/l—i—y'z -dx

R R @ fagelt & Aeg 99 @ @R y=ax+b ¥ e H AR ol AT M & b
Y(%,) =¥, T y(X)=Y,.
Unit-I1 / Z&E-11

4. Establish the relation between the cross-section of an event in laboratory and centre

of mass frames.

fopdll HeT &% TR Ud Zedd s %1 BHl H STPRY HE % HeH g wd
I

PHY8082T/60 Page 3 of 5



10.

11.

Trajectory of a particle moving on the circumference of a unit radius circle is given

by r = 2cos 0 . Find the r dependence of the force.

e 30T & g7 bl URFY T T B AIA Th BT B G = 2c0s0 A K
fpar o/ 1 & @ r oY FelRar S iR

Unit-111 / sE-111

Derive the expression for the acceleration which arises due to rotation.

YoM & HIROT I~ X Bl ok R shifo

Describe the Lorentz transformation.
TR TIIRET &l ST HifoT
Unit-IV / 3E-1V
Derive Hamilton’s equations of motion.
T & BT T T BT

Using Hamiltonian method deduce equation of motion of one-dimensional oscillator.

T Ry & SR @ @ e o oTEdd das 3 T B g
it

Unit-V / 3HE-V
Prove invariance of Poisson Brackets under canonical transformation.

SR HSH B dAlERT SN & qed FLERdl &S Hi
Find the condition of the stability of orbits for a particle moving under central force.

R 99 P ded A Bl O b Ferh Bl RGN B AT ST BT
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PART-C/ qr1-9

12.  Derive the Lagrange’s equations of motion for a double pendulum.

frell et A & forg i & Qs iR s i

sinp . . . :
13.  Show that the Q=1log T , P =qcotp isa canonical transformation. Find the

generating function F.

sinp

aoEd f5 Q= log[Tj,P =qcotp

B WUFARYT 81 SiqUIed %ee F 3 i)

14.  Discuss the theory of small oscillations.

Y-l % ST @l e i

15.  Find solutions of simple harmonic oscillator using Hamilton-Jacobi method.
EficeT-Sihisl ol § EX ofel @licih % & S o

16.  Derive the four velocities and illustrate that maximum velocity can be the velocity
of light in vacuum.

TR T AT i ud a9z fF 1o o1 & 31 TRt & faid § 9 & SE)
2 T 2
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