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Instructions to the candidate:

1) There are 4 sections in the question paper. Write each section on separate page.
2) All Sections are compulsory.

3) Figures to the right indicate full marks.

4) Draw a neat labelled diagram wherever necessary.

SECTION: A
Q1) Define or Explain the following. (5 Marks)
1) Define centre of mass of the system.
i)  What is meant by exoergic and endoergic process?
iii)  State the different types of constraints.
iv)  Determine reduced mass of system of two particles having equal masses.

v)  What is phase space?

Q2) Answer the following.  (Attempt any four) (4 Marks)
) State nature of path described by charged particle moving in constant electric
Field perpendicular to the direction of motion.
i)  State any two examples of central force.
i)  What do you mean by Laboratory frame or Lab frame?
Iv)  Give any one advantage of Lagrangian formulation over Newtonian approach.
v)  Calculate force required to produce an acceleration of 22 m/s* on mass of 2 kg.

vi) s the central force, a conservative force?
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SECTION: B
Q3) Answer the following. (Attempt any four) (8 Marks)

1) A charged particle having charge 2x10°C enters into magnetic field of
induction 6x10°*T with velocity 3x10* m/s with an angle 30° with field. Find the
force acting on particle.

i)  What is eccentricity? What will be the nature of orbitife =1 and E = 0?

i)  Explain Rayleigh scattering.
Iv)  What is meant by geosynchronous orbit of a satellite?
v)  What are degrees of freedom?

vi)  How does the constraint affect the motion of a mechanical system?

SECTION: C
Q4)  Answer the following. (Attempt any two) (8 Marks)
1) What is meant by central force? State its characteristics.
i)  Write a note on types of constraints.

1ii)  The distance between sun and earth is suddenly reduced to half of its present
distance. What will be duration of year?
iv)  Two bodies of masses 5 and 10 gm respectively, have position vectors

20+3j—k and i—j+ 2k respectively. Find the position vector and
distance of center of mass from the origin.

SECTION: D
Q5) Attempt any two of the following. (10 Marks)
1) Obtain equation of motion for a charged particle moving parallel to constant
electric field.
i) Write a note on artificial satellite.

i)  Differentiate between elastic and inelastic scattering.

Zkq? .

2
iv) A Hamiltonian of one degree of freedom has the form H = Zp—m + 3

Find Lagrangian corresponding to this Hamiltonian.
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