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Note: Not more than Three Questions to be Attempted

Q.1: A particle is moving along a straight line with the acceleration
a= (9\/_ 16t + 1), m/s?

where tisin seconds Determme the velocity and the posmon of the particle as a function of time. When
= 0,v = 0ands = 20m
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Q.2: The system shown in the figdre is released from rest with cable taut. For the friction coefficients us = 0.25
(static) and u;, = 0.20 (kinetic), calculate the acceleration of each body and the tension in the cable. Neglect
the small mass and friction of the pulleys. (Note: Assume g = 9.81 m/s?).
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Q.3: A projectile. shown in the figure is fired from the edge of a 150 m cliff with an initial velocity of 180 m/s,
at an angle of 30° with the horizontal. Neglecting air reS|stance find the horizontal distance from the gunto
the point where projectile strikes the ground. (Note: Assume g = 9.81 m/s?).
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Q.4: If the coefficient of kinetic friction between the 100 kg crate and the plane, shown in the figure, is
tx = 0.30. Use the principle of work and energy to determine the speed of the crate at the instant the
compression of the spring is x = 1.25 m. Initially the spring is unstretched and the crate is at rest. (Assume
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