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1) A compound epicyclic gear train is as shown in the figure. Shaft 1 is driven at 300 rpm CCW

(looking from the left end) and gear A is fixed to ground. The tooth numbers are indicated in
the figure. Determine the speed and direction of shaft 2. (25 points)
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2) The mechanism shown below has R,,, = 200 mm, R,; =100 mm, R,. = 150 mm, and Ry, =
120 mm. At the position shown in the figure where 8, = 30°, a force of 200 N is applied
vertically on link 6 as shown. Draw free body diagrams of each links (except link 1) and use
graphical method to determine the force P acting on horizontally on link 4 to keep the

mechanism in static equilibrium. Assume no friction. (25 points) 200 N
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3) The slider crank mechanism shown with 6, = 90° and a constant angular velocity @, = 10 rad/s
CW. R,,, = 300 mm, and R,; = 500 mm. Masses m, = m, = 1.0 kg, and m, = 2.0 kg. Center
of mass G, is 150 mm from end A, and of mass 3, G;, is 250 mm from end B. Moment of
inertia I, = I, = 0.05 kg-mm’. The velocity and acceleration diagrams are provided as shown.
Determine the force P applied on link 2 at the distance 200 mm from O, to drive the
mechanism as specified. Draw free body diagrams of link and use D'lambert principle to solve
dynamic equilibrium. Assume no friction between slider 4 and the ground. (25 points)
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4) The figure shows a system with two masses on a rotating shaft. If m; = 0.1 kg at 90° and
radius R, = 30 mm, and m, = 0.15 kg @ 240° and radius R, = 30 mm. Determine the
magnitude and direction of the balance masses needed to dynamically balance the rotor. The

balance masses will be placed in planes 3 and 4 at a 30 mm radius. (25 points)
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