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Course name: Dynamics

Exercise 1. The position coordinate of a particle which is confined to move
along a straight line is given by s = 2t3 — 24t + 6 m, where s is measured in

meters from a convenient origin and ¢ is in seconds. Determine:

1. The time required for the particle to reach a velocity of 72 m/sec.
2. The acceleration of the particle when v = 30 m/sec.

3. The net displacement of the particle during the interval from ¢ = 1 sec
to t = 4 sec.
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Exercise 2. A particle travels along a straight line with an acceleration of
a = 10— 0.2s m/sec?, where s is measured in meters. We need to determine

the velocity of the particle when s = 10 m if v =5 m/sec at s = 0 m.
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Exercise 3. The system is initially at rest with no slack in the cable, and
the mass and friction of the pulleys are negligible. Determine the initial
acceleration of the 15-kg block if:

1. T=20 N

2.T=30 N
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Exercise 4. The 2 kg collar is released from rest at A and slides down the
inclined fixed rod in the vertical plane. The coefficient of kinetic friction is
0.40. Calculate:

1. the velocity v of the collar as it strikes the spring

2. the maximum deflection = of the spring
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Exercise 5. The 4 kg ball and the attached light rod rotate in the vertical
plane about the fixed axis at O. If the assembly is released from rest at 8 = 0°
and moves under the action of the 60 N force, which is maintained normal to
the rod, determine the velocity v of the ball as it approaches 8 = 90°. Treat
the ball as a particle.
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Exercise 6. Sphere A collides with sphere B as shown in the figure. If the
coefficient of restitution is e = 0.5, determine the x- and y-components of the

velocity of each sphere immediately after impact. Motion is confined to the
x-y plane. QC)
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Ans.
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