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Q1. Figure Q1 shows a gear rotating about an axis

(a) When the gear rotates 20 revolutions, it achieves an angular velocity of v = 30 rad/s,
starting from rest. Determine its constant angular acceleration and the time required.

(10 marks)

(b) The gear rotates with an angular velocity of v = (0.0056%) rad/s, where 9 is in radians.
Determine the angular acceleration when it has rotated 20 revolutions.

(10 marks)
Q2 Ifcrank OA (Figure Q2) rotates with an angular velocity of v = 12 rad/s,
(a) Calculate the velocity of piston B
(13 marks)
(b) Calculate angular velocity of rod AB at the instant shown
(7 marks)

Q3 The 75-Ib block is released from rest 5 ft above the plate as shown in Figure Q3. By
neglecting the mass of'the plate,

(a) Evaluate the compression of each spring A and C when the block momentarily comes
to rest after striking the plate.

(16 marks)

(b) Calculate the compression of spring B
(4 marks)
Q4 The 2.5-Mg four-wheel-drive SUV tows the 1.5-Mg trailer as shown in Figure Q4. The
traction force developed at the wheels is FD = 9 kN, By neglecting the mass of the wheels,
(a) Determine the speed of the truck in 20 s, starting from rest
(10 marks)
(b) Determine the tension developed in the coupling, A, between the SUV and the trailer

(10 marks)
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Q5 (a) InFigure QS (a), calculate the angular velocity of the rod and the velocity of point C
at the instant shown.

(5 marks)

(b) Ifcable AB is unwound with a speed of 3 m/s (Figure Q5(b)), and the gear rack C has
a speed of 1.5 m/s, determine the angular velocity of the gear and the velocity of its

center O.
(15 marks)

Q6 (a) From Figure Q6, determine the reaction force at position A and F of the structure. the

force in members ED
(5 marks)

(b) Examine the force in members ED, EH, and GH of the truss, whether the members are

in tension or compression in Figure Q6.
(15 marks)

-END OF QUESTION-
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