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Time : 3 Hours Max. Marks : 40

Note : This paper is of forty (40) marks containing three
(03) Sections A, B and C. Learners are required to
attempt the questions contained in these Sections
according to the detailed instructions given
therein.
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Note : Section ‘A’ contains four (04) long answer type
questions of nine and half 9% marks each.

Learners are required to answer two (02) questions
only.
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Define and explain work and energy. State and prove
work-energy theorem.
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Explain angular momentum of a particle. Establish the
relation between torque and angular momentum. Show
that the angular momentum of a system is constant if
the torque acting on it is zero.
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What are Galilean transformations ? Establish it. Show
that length and acceleration are invariant under
Galilean transformations.
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State and prove the theorems of parallel and

perpendicular axes. Calculate the moment of a thin rod
about an axis passing through one end of the rod.
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Section-B / Yvs—Y
(Short Answer Type Questions) / (e ITRII Je)

Note : Section ‘B’ contains eight (08) short answer type

qre :

1.
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questions of four (04) marks each. Learners are
required to answer four (04) questions only.
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Show that the conservative force can be expressed as

_)
F =—grad V, where V is the potential energy.
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Distinguish between inertial and non-inertial frames. Is
earth an inertial frame ?
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Three masses 5 kg, 3 kg and 2 kg are at positions
3 —2J+5K, 21 +7]+3k and T +2]+3K respectively.
Deduce the position of their centre of mass.
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Discuss the behaviour of a wire under increasing stress
by plotting stress-strain diagram.
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Discuss the different types of elasticity occurs in
matters.
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Explain laboratory and centre of mass frames. What is

the advantage of studying a collision process in centre
of mass frame ?
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Write and explain any four physical processes in which
the principle of conservation of angular momentum
works.
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Explain moment of inertia and radius of gyration.
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Section-C / vs—1T
(Objective Type Questions) / (@S J)

Note : Section ‘C’ contains ten (10) objective type

1.
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questions of half % mark each. All the questions

of this Section are compulsory.
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The value of A.(AxB) is:

(@) A%B (b) Zero
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The work done along any closed path in a conservative
force field is :

(@) Zero (b) Negative

(c) Positive (d) Constant
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Inertial frame :

(@) isaccelerated

(B) is decelerated

(C) moves with uniform velocity or at rest

(d) All of the above
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If external force acting on a system of particles is zero,
the velocity of centre of mass :

(@) iszero (b) is constant

(c) isincreasing (d) decreasing
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The law of conservation of linear momentum is
equivalent to Newton’s :

(@) First law (b) Second law

(c) Third law (d) Noone
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6. Moment of inertia is the :
(@ moment of momentum
(b) inertia of rest
(c) inertia of linear motion
(d) inertia of rotational motion
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7. The equation of motion of rotational motion is :
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8. The relation between elastic constants Y, Kand ¢ is :
(8) Y =2K(1-20)
(b) Y=3K(1-20)
(c) Y=3K((2c-1)
(d) Y=2K((2c-1)
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(3) Y=2K(1-20)
@ Y=3K(1-20)
(@) Y=3K(20c-1)
@) Y=2K(25-1)

Dimensions of stress is :

(@ ML1T2 (b) MLT2

(c) Dimensionless (d) ML2T2
yfeer @ famr @

(@) ML1T2 @ MLT2

(@) fourgm @ ML2T2
Young’s modulus of a perfectly plastic body is :
(@ Zero (b) Infinite

(c) 1 (d)  None of these
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