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B.Sc. VIII SEMESTER [MAIN] EXAMINATION

MAY- JUNE 2025
PHYSICS

[Classical Mechanics]
[Minor Subject]

[Max. Marks : 60] [Time : 3:00 Hrs. ]

Note : All THREE Sections are compulsory. Student should not write any thing on question paper.
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[Section - A]

This Section contains Multiple Choice Questions. Each question carries 1 Mark. All
questions are compulsory.
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Q. 01

Q. 02

Q. 03

In the presence of Holonomic and Scleronomic constraints, the Lagrangian

formalism leads to -

a) Generalized non conservative b) Unique equations of motion
force without constraint forces

¢) Need for Langrange multipliers d) Invalid variational principle.
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The symplectic structure in phase space preserves which mathematical
property under canonical transformations ?

a) Total Energy b) Poisson Bracket

¢) Hamiltonian d) Angular Momentum
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a) HA Holl b) TIgHT dBbT
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In rigid body dynamics, torque free motion around the Intermediate principal
axis 1s -

a) Stable b) Unstable

¢) Peniodic d) Uniform circular
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Q. 04

Q. 05
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Which transformation leaves the Minkowski space time interval invariant -
a) Galilean Transformation b) Lorentz Transformation

¢) General Co-ordinate Transformation d) Rotational Transformation only
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For a central force Field F(r) = —kr " , stable circular orbits exist if -
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a) n>2 b) n <=2

¢} —3<hn<l d) n=0

[Section - B]

This Section contains Short Answer Type Questions. Attempt any five questions in this
section in 200 words each. Each question carries 7 Marks.
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Q. 01 Derive the Hamilton's principle using D'Alembert's principle.
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Q. 02 Discuss the physical significance of action angles variables in ntegrable

systems with an example.
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Q. 03 Prove that a rigid body's free rotation around its intermediate principal axis

is unstable, using Euler's equations.
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Q. 04

Q. 05

Q. 06

Q. 07

Q. 08

Derive the relation between 4-momentum and energy for a relativistic
particle and discuss its physical meaning.
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Explain Noether's theorem connects continuous symmetries to conservation
laws, with a relativistic field example.
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Prove that the conservation of generalized momentum arises naturally when
the Lagrangian is invariant under continuous transformation of a generalized
co-ordinate.
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Establish the correspondence between the Poisson bracket structure in
classical mechanics and commutator structure in quantum mechanics.
Emphasizing the role of Planck's constant.
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Detfine the Poisson brackets and write down its property.
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[Section - (]

This section contains Essay Type Questions. Attempt any two questions in this section in
500 words each. Each question carries 10 marks.
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Q. 09

Q. 10

Using the method of generating functions, derive the transformation laws for
position and momentum under a type 2 canonical transformation.
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Using the concept of the inertia tensor and Euler's equations. Explain why a
rigid body's rotation about its intermediate principal axis 1s dynamically
unstable and what is this instability. Physically implies.
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Q. 11 Using the covariant formulation, derive the equation of motion for a

Q. 12

relativistic charged particle in an electromagnetic field, starting form, the
principle of action.
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State D'alembert principle. How does 1t lead to Lagrange's equation of
Motion and solve Atwood machine problem using Lagrange formulation.
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