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Please double check your assignment before submission. Only
one submission chance is granted for each assignment.

Feedbacks will be offered online or by informal queries with TA or
instructors.

Page 1 of 7



Introduction to Dynamics and Vibration AY2021-2022/S2/A7

1. (10 marks) The spool has a mass of 60 kg and a radius of gyration kz = 0.3 m. If it is released from
rest, determine how far its center descends down the smooth plane before it attains an angular velocity
of w = 6 rad/s. Neglect friction and the mass of the cord which is wound around the central core.
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2. (10 marks) The wheel has a mass of 100 kg and a radius of gyration of kp = 0.2 m. A motor supplies
atorque M = (406 + 900)N - m, where 6 is in radians, about the drive shaft at O. Determine the speed
of the loading car, which has a mass of 300 kg, after it travels s = 4 m. Initially the car is at rest when
s = 0 and 6 = 0°. Neglect the mass of the attached cable and the mass of the car’s wheels.
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3. (20 marks) If P = 200 N and the 15 -kg uniform slender rod starts from rest at 6 = 0°, determine the
rod’s angular velocity at the instant just before 6 = 45°.

P=200N
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4. (20 marks) The 10 — kgrod AB is pin-connected at A and subjected to a couple moment of M =
15 N - m. If the rod is released from rest when the spring is unstretched at § = 30°, determine the
rod’s angular velocity at the instant & = 60°. As the rod rotates, the spring always remains horizontal,

because of the roller support at C.

k=40 N/m
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5. (20 marks) The two 12 — kg slender rods are pin connected and released from rest at the position
6 = 60°. If the spring has an unstretched length of 1.5 m, determine the angular velocity of rod BC,
when the system is at the position § = 0°. Neglect the mass of the roller at C.
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6. (20 marks) The 10 — kgrod AB is pin-connected at A and subjected to a couple moment of M =
15 N - m. If the rod is released from rest when the spring is unstretched at & = 30°, determine the
rod’s angular velocity at the instant § = 60°. As the rod rotates, the spring always remains horizontal,
because of the roller support at C.
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