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1) Construct the displacement diagram and the cam profile for a plate cam with a translating knife-edge
follower that rises 2 cm with simple harmonic motion in 90° of clockwise cam rotation, then dwells for

60°, retums with simple harmonic motion in 90°, and dwells for 120°. The prime-circle radius is 30 mm.
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2) (a) For the gear train shown, if gear 2 is rotating with w, = 600 rpm clockwise, what is the speed and
direction of gear 6. And if gear 2 has 30 teeth, what is the number of teeth of gear 57

(b) For the planetary gear train shown, if gear 2 is rotating with w, = 200 rpm clockwise and arm 3 is

rotating with w, = 500 rpm counterclockwise, determine the rotational speed and direction of gear 7, w; .
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3) A lock wrench is a four-bar linkage mechanism as shown. If the load P = 20 N is applied downward on
the handle (link 3) as shown. Complete the Free Body Diagram of each link by showing the forces actin
on it, and use graphical method to determine the reaction force Q on its jaw (link 4) for equilibrium.

Scale 1T mm : 1N
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4) Link 2 of the mechanism shown has a mass of m, = 0.5 kg, and link 3 has a mass m, = 0.4 kg and
moment of inertia about its centroid G, as 15, = 450 kg.mm’. Link 2 is moving to the left with a constant
speed of 40 mm/s. At this instant a,, = 46.21 mm/s® (direction as shown in the figure) and a, = 1.23
rad/s’ counterclockwise. The contact at each slider joint has no friction. Draw the inertia force of link 3 and
determine force P acting on link 2.

G,
Scale 1: 1
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5) A bus door mechanism can be considered as a 4-bar planar linkage. The figure below shows the three
positions of the bus door from top view. The engineer must design a four bar linkage to move the door
through these positions. The door can be considered as the coupler link, with the location of the moving
pivots at A and B. Use the graphical method to locate the positions of the fixed pivots of mechanism on

the frame of the bus, and draw the other two links of the mechanism, connected to the wheel assembly at
its first position.
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