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Note :— This paper is of Seventy (70) marks divided into
Two (02) Sections ‘A’ and ‘B’. Attempt the
questions contained in these Sections according to
the detailed instructions given therein. Candidates
should limit their answers to the questions on the
given answer sheet. No additional (B) answer

sheet will be issued.
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Section-A
(@)
Long Answer Type Questions
(&rd ST W) 2x19=38

Note :— Section ‘A’ contains Five (05) Long-answer
type questions of Nineteen (19) marks each.
Learners are required to answer any two (02)
questions only.
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1. For arbitrary vector field (F) and the scalar field (¢),

prove that :

_)
(@ div(curl F) =0, and

(b) Curl (grad 9) =0
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(31) div(curl I_;) =0, and

(&) Curl (grad ¢) =0
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2. Whatis linear restoring force ? A linear restoring force
IS acting on a particle, find the energy function for it

and prove that the total energy of a particle is conserved.
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3. Find the moment of inertia of a sphere and a spherical
shell about a diameter and a tangent. What will be their
moment of inertia about an axis at a distance x from the

diameter ?
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4. State Kepler’s laws of planetary motion and show how

they can be deduced from Newton’ s law of gravitation.
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5.  State the postulates of special theory of relativity, and

deduce from them the Lorentz transformation relations.
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Section-B
(Tve-w)
Short Answer Type Questions
(7Y, ST u9) 4x8=32

Note :— Section ‘B’ contains Eight (08) Short-answer type
questions of Eight (08) marks each. Learners are
required to answer any four (04) questions only.
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1. Explain the Gauss’s divergence theorem.
TME faaed gHa St e Sifvu

2. If potential energy :
U= % k(x2 + y2)

find the x-and y-components of the force and the total
force on the particle.
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3.  State and explain the theorem of parallel axis.
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4.  Prove that the ratio of rotational to translational kinetic
energy for a solid cylinder rolling down a plane without
slippingis1: 2.
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5. Show that the intensity of the field can be expressed as

E = —grad V, where V is the potential.
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6. Define Young’s modulus, bulk modulus, modulus of
rigidity and Poisson’s ratio. Obtain the relation
connecting these quantities.
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7. If a mass 50 kg is. raised to a height 2 R from the

earth’s surface, calculate the change in potential energy,
(g=9.8ms2, R =6.4 x 105m)
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8. Write any five differences between inertial and non-

inertial frames of reference.
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