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1) (a) (3 points) What is the name of the mechanisms shown below ?

2) (b) (4 points) Determine the mobility of the mechanism to control the bucket of the earth-mover truck
shown. Assume that the truck is the fixed frame (that is the wheels are not moving). Show your

calculation.
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(c) (5 points) In the figure shown is a spatial mechanism with 5 links and 1 DOF.

How many joints with 1 DOF are there ?
How many joints with 2 DOF are there ?
How many joints with 3 DOF are there 7
How many joints with 4 DOF are there ?

How many joints with 5 DOF are there ?

(d) (3 points) The mechanism shown in the figure is called Peaucellier Mechanism. What is it used for ?
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2) (25 points) The mechanism shown is a six-bar quick-retumn mechanism. The fixed pin joints O, and O,
are 50 mm apart. Link 2 is the input crank and link 6 is the output slider. Link 4 is fixed at O, with block 3
sliding on it.

(a) Draw the mechanism when link 6
is at its both limit positions.

(b) If link 2 is rotating with a constant
speed, assuming the forward motion
2 02 l of link 6 is to the left, which direction

of , to make it a quick-return?

(c) What is the stroke of this

mechanism ?

50

scale 1 1 (d) Is the motion of link 4 oscillating or
| reciprocating ?

(e) Is the motion of link 6 oscillating or

Forward reciprocating ?

(f) Determine the time ratio between

— o S - advance stroke and return stroke.
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3) (20 points) In the geared 5 bar mechanism shown, link 2 and 4 are connected with rolling contact at
point D. Link 2 is rotating with the speed of 2 rad/s counterclockwise. Use the graphical method to do the

velocity analysis, and determine the angular velocities of links 3,4, and 5.

+
Oy

Scale 1 mm : 1 mm/s
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4) (20 points) For the mechanism shown below, link 4 is rotating with an angular velocity of 13 rad/s
clockwise. Determine the angular velocities of link 2 and link 3, using graphical method. What is the speed

of the piston 3 relative to the cylinder 2. (Hint: Use point A to determine the apparent velocity)

’

A
3
+Ov
1mm : 100 mm/s
2
4
2
C B
2
L2 |1
Scale 1: 10
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5) (20 points) For the gear 5 bar mechanism shown, locate all the instantaneous centers of velocity, except
for P13. If link 2 is rotating with an angular velocity of 2 rad/s counterclockwise, use the IC point P24 to

find the angular velocity of link 4.

5 2

Scale 1: 1
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