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1} Link AB is 3 in long and the acceleration vector of points A and B are as shown. Find the
acceleration of peoint C at the mid-length of the link and determine the angular acceleration of
this link.

a,= 15 in/s? 70e

_ 2
3= 30 in/s

Scale 10 mm : 1 in

o

a

Scale 2 mm : 1 in/s*
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2) If the input shaft of the planetary gear train is rotating at 150 rpm clockwise as viewed from
the right, determine angular velocity of the output shaft E as viewed from the right. Note that

this gear train is actually two simple planetary gear sets connected in series.
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3} The slider-crank mechanism as shown has Rgs = R = 50 mm, R,y = 30 mm, Ry = 40
mm. It is subjected to a 30-N vertical force on link 3, and a 10-N horizontal force on link 4.
Draw the forces on the free body diagram of link 1 coupled with link 2, and the free body
diagram of link 3 coupled with link 4. Determine the magnitude of moment M., to keep the

mechanism in static equilibrium. The friction between slider 4 and ground is negligible.
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4) The mechanism consists of link ABC and 2 light weight frictionless pins at A and B. Point A
is moving at constant speed 30 mm/s to the right. The velocity and acceleration analysis
diagrams are given as shown. If the centroid of link ABC is at B with mass of 2 kg, and |; =

3000 kg.mmz. Determine the force P acting perpendicular to link ABC at C.

B
Scale T mm ¢ 1 mm/s
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Scale 1 mm : 1 mm/s? i

— 40 -
m
m
%
o
o

L

B

Page 6 of 9



Name : Student ID # :

5) The figure shows a system with three masses on a rotating shaft; m, = 0.1 kg at 90° and
radius R, =30 mm, m, =02 kg @ 240° and radius R, = 30 mm, and m, = 0.15 kg @ 0° and
radius R, = 20 mm. Determine the magnitude and direction of the batance masses needed to
dynamically balance the rotor. The balance masses will be placed in planes 4 and 5 at a 30 mm

radius.
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