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1) Thereciprocating radial knife-edge follower of a plate cam is to rise 3 cm with simple harmonic motion in
120° of cam rotation and retum with simple harmonic motion in the remaining 240°. If the prime circle
radius is 3 cm, and the displacement diagram are given as shown, construct the cam profile for
clockwise cam rotation.
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2) The ring gear (gear 7) in the figure tums at 60 rev/min counterclockwise, while the sun gear (gear 2)is
fixed. The schematic diagram of the gear train is as shown on the right. What are the speed and
direction of rotation of arm 3?7 (N, = 20, N, = 40, N, = 18, Ng = 36, N, = 154.)
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3) Sketch a complete free-body diagram of each link of the linkage shown. What force P is necessary for
equilibrium? The friction between links 1 and 6 is negligible. R,,,

=100 mm; Ry, = 150 mm; Rgos =
125 mm; R, = 200 mm; R, = 400 mm: Rozos = 60 mm. The minimum distance from link 3 to point O,
at this position is given as 99.65 mm. The scale use in this figure is 1 mm : 5 mm.
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4) Link ABC of a mechanism has the mass m = 3 kg, and moment of inertia about its centroid I = 1.2
kg.m’. The centroid of the links has an acceleration A, = 2 m/s* downward, and the link has an angular
acceleration 0 = 1 rad/s” clockwise. Find the magnitudes of the forces F,, F, and F, acting on the link
at point A, B, and C, respectively, with the directions as shown.
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5) A rotor has unbalance masses m, =15 g, and m, = 10 g, located at radius 0.020 m, on a shaft

supported at the bearings A and B, as shown. Determine two correction masses, and angular locations
to be placed at the radius of 0.020 m in the planes C and D so that the dynamic load on the bearings

will be zero.
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