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1) (a) The knife-edge follower of a plate cam is to rise 2 cm with simple harmonic motion in 90° of cam
rotation, dwell for 90° , and return with simple harmonic motion in the remaining 180°. If the prime-
circle radius is 3 cm, draw the displacement diagram, and the cam profile for clockwise cam rotation.

(b) If the equations of the displacement and its derivatives of the full-rise simple harmonic motion are

, nL . =0 2 ., TL . 70
.\’=£(l—cosﬁ] , Y =S psm— "—”—L,cosf—o— ,and ¥ =—_—_3SIl—=  and the
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cam rotates with a constant speed of 200 rpm, determine the maximum velocity of the follower.
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3) For the figure shown, synthesize a mechanism to move AB successively through positions 1,2, and 3.
Use AB as the coupler and determine the length of links 2 and 4 , and the location of the fixed pivots O,,
and O,.
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4) For the 6-bar mechanism shown, a force P = 70 N is applied to link 3 as shown. Determine the moment

M, to keep the mechanism in static equilibrium. Also draw the free body diagram of links 2 to 6.
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5) Link 2 of the mechanism shown is rotating with a constant speed , = of 2 rad/s clockwise. The velocity
and acceleration analysis are given as shown. Link 3 ABC has the center of gravity at G which is 10 mm
from AC, and 10 mm from BC. It has the mass m; = 0.1 kg, and the mass moment of inertia about point
G, l,s = 42.42 kg-mm’. Link 3 has an angular acceleration of 3 rad/s’ ccw, and the acceleration of its CG
of 42.42 mm/s®* Determine (a) the inertia force, (b) the inertia moment, and (c) the force F,, by link 2 which

causes link 3 to have this motion.

A Scale 1: 1 Scale 1 mm : 1 mm/s C
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