B.Sc. 5th Semester (Programme) Examination, 2020-21

PHYSICS
Course ID: 52418 Course Code: SP/PHS/501/DSE-1A

Course Title: Classical Dynamics

Time: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.
Candidates are required to give their answers in their own words as far as practicable.
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Section -1

1) Answer any five questions: 2x5=10
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a) What is generalized velocity? Relate it with generalized momentum.
TS @ WS [ A 2 29 AT (@AEIRTT SR G AWE F 2

b) What do you mean by ‘gyro radius’ and ‘gyro frequency’ for charged particle motion in
applied magnetic field?
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c) What is Hamiltonian? Write down the relation of it with Lagrangian of an N particles
system.

NEoTN T2 @3B N Fa TR IREE 0FEa YREoae 8 deRifeme 3 g i
forg |

d) What are normal coordinates in small oscillation?
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e) What is meant by velocity dependent potential? Where do we come across such a potential?
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f) Show that kinetic energy remains constant when a charge particle moves in uniform

magnetic field.
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g) Differentiate between the ideal fluid and real fluid.
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h) What do you mean by ‘Cyclic or ignorable’ coordinate? Give one example of it?
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Section - 11

Answer any four questions: 5x4=20

2) Find Lagrangian for the motion of a particle under central force. Also obtain the equation
of motion of that particle under central force from Lagrange’s equation of motion. What are
the advantages of Lagrangian dynamics over Newtonian mechanics? 2+2+1
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3) What will be the nature of charged particle motion under crossed electromagnetic fields?
A positron of kinetic energy 200 eV is projected at an angle 30° with respect to the direction
of uniform field of induction B = 1072 tesla; calculate the radius of the spiral path?
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4) (i) What are the characteristics of ideal fluid? (ii) Write the general form of Navier-Stokes
equation and state one application of it. 2+2+1
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5) Show that if a given coordinate is cyclic in Lagrangian, it will also be cyclic in Hamiltonian.
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6) Explain how a charged particle in an external magnetic field undergoes circular motion.
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7) What is Reynolds’s number in fluid dynamics? Give the significance of it. What is ideal
fluid? 242+1
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Section - 111

Answer any one question: 10x1=10

8) a) What do you mean by Legendre dual transformation? Establish Hamilton’s canonical
equation by using this dual transformation. Why they are called ‘Canonical’? 2+3+1
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b) What is ‘Constrained motion’? Classify it. What will be the degree of freedom for the
oscillation of a simple pendulum? 2+1+1
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9) Write down the postulates of relativity. Derive the Lorentz transformation equations. ~ 2+8
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