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Note :— This paper is of Thirty five (35) marks divided into
two (02) Sections ‘A’ and ‘B’. Attempt the questions
contained in these Sections according to the detailed
instructions given there in. 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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Long Answer Type Questions
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Note :— Section ‘A’ contains Five (05) Long-answer type
questions of Nine and Half (9)2) marks each.
Learners are required to answer any two (02)
questions only.
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1. The resultant of two forces P and Q acting on a particle
is R. If the separated part of the resultant R in the

direction of P is equal in magnitude to Q, prove that the
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angle between the forces is 2sin I(Ej " Also find

the value of R.
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2. Four uniform rods of length 'a' are joined together and
suspended from one corner. This corner is connected to
the opposite corner by an elastic string. If the rods hang
in the shape of a square, and if the modulus of elasticity

of the string is equal to the weight of one rod, then

av2
prove that the unstretched length of the string is [T\/_j
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3. Give the formula for velocity and acceleration for the

motion of a particle in a plane.
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4. If the velocity at any point in the concentric orbit is
equal to 1/n times the velocity of a point in a third
concentric orbit at the same distance from the pole as
the first point, then prove that the central force is

2041

proportional to 1/r and the equation of the central

2 2
orbit is : r" ' =a" ' cos(n® -1)0.
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5. Define the following :
(a) Friction force
(b) Fictitious work
(c) Catenary
(d) Simple harmonic motion
(e) Central force
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Section-B
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Short Answer Type Questions
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Note :— Section ‘B’ contains Eight (08) Short-answer type
questions of Four (04) marks each. Learners are
required to answer any four (04) questions only.
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1. State and prove the triangle law of forces.
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2. Prove that the minimum force required to pull a body of
weight W on a rough horizontal plane is W sin A where

A is the angle of friction.
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3. What is the intrinsic equation of catenary, prove it.
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4. A particle moves with simple harmonic motion along a
line joining two points A and B on a smooth surface
and is tied to these points by elastic strings of natural
lengths a and a' If the elastic moduli are A and A’

respectively, find the time period.
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5. A particle of mass m is projected into a resistive medium
in a horizontal plane with a velocity u. If the resistance

of the resistive medium is mkx, prove that the velocity v

and distance (X) of the particle at any instant t are given
: : _ ekt x=drp_eH
by the following expressions. v = ue™"; X = k[ e ]
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6. What will be the work done in extending a weightless
elastic rope from its natural length L to twice its length

2L7?
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7.  Derive equation of motion on a smooth curve in a vertical

plane.
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8. Ifv, and v, are the linear velocities of a planet when it
is at its minimum and maximum distances from the Sun

v, l+e

v, 1-e is the elliptical

respectively, then prove that

orbit while e is the eccentricity of the elliptical path.
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