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1) Answer the following questions
(a) What is the mobility of this mechanism ?

(b) How many temary links (links with 3 joints) does the mechanism in (a) have ?

(c) How many inversions does this mechanism have, including the one shown ?

F

(d) Is the rolling contact joint of the mechanism above J, or J, (joint with 1 dof or 2 dof) ?
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(e) Determine the mobility of this mechanism.

() s the pin-in-siot joint a lower pair ?

(g) Determine the mobility of this mechanism.

(h) Are there quatemary links (link with 4 joints) in the mechanism in (g) ? If yes, which links ?
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2) The crank and rocker shown has mechanism shown has link 2 as the input crank and link 4 as the
output.
(a) Draw both toggle positions of this mechanism.
(b) Determine the angle swept by the output link 4
(c) M link 2 is rotating with a constant speed, assuming the advance stroke of link 4 is tuming clockwise
and the retum stroke is counterclockwise, which direction must w, be so that this mechanism is a quick-
retum ?
(d) Determine the time ratio between the advance stroke and the return stroke.

O 2

40

Page 4 of 7



Student ID #:

Name :

3) The mechanism is as shown in the figure with R, = 20 mm, R, = 40 mm, R, = 80 mm, Rge =40
mm, Ry, = 40 mm, and Ry, = 40 mm. Link 2 is rotating with an angular velocity of 3 rad/s clockwise.

Determine the velocity of point C, and the angular velocity of links 3, 5 and 6.

Ov
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4) The four bar linkage shown has link 2 rotating with a constant speed w, = 2 rad/s CCW (o,= 0). The
velocity vector polygon is given as shown. Determine the angular acceleration of links 3, and 4.
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5) The linkage shown is a Rapson slide rudder mechanism used to steer large ship. Links 3 and 4 are
sliders. Link 4 slides horizontally on ground link 1 and link 3 slides along link 2. There is a pin joint
joining links 3 and 4. At this position where slider 4 is 30 mm to the right of the pin joint O, , the slider
4 has a constant velocity of 50 mmv/s to the left. Determine the angular acceleration of link 2.
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