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1) (a) Determine the mobility {degrees of freedom) of the following mechanisms.

(b) Locate all the poles of the following mechanisms with mobility 1.
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2} The offset-slider-crank mechanism shown has a 63 mm long crank (link 2) and a 130 mm long

connecting rod (link 3). The slider offset is 52 mm from Y-axis. Determine (a) the stroke of

the slider, and (b) the time ratio between the advanced stroke and the return stroke, if the crank

rotates clockwise with a constant speed. (Hint : You need to do position analysis at both toggle

positions. Use scale 1 : 2}

Lr=63
L3=130
offset = 52

02 7

Offset slider crank
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3} The mechanism shown below has 2 degrees of freedom. AB = 34 mm, AD = 30 mm, BD =
22 mm, BC = 50 mm, BE =40 mm, and CE = 27 mm. At the position shown A is 59 mm
on Y axis and C is 57 mm on X axis, away from the origin. The velocity of link 2 is 50 mm/s
downward and the velocity of link 5 is 50 mmy/s to the right. Use the scale of 1 mm : I mmy/s
to solve graphically for the velocity of point B and draw the velocity images of link 3 and 4.

Also determine the angular velocity of link 3.
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4) The six-bar linkage shown with dimension in inches. The position analysis when link 2 is 120°
ccw from X axis is provided with scale 10 mm : 1 in. At this position link 2 has an angular
velocity of 5 rad/s ccw. Use graphical method with scale 1 mm : 1 in/s to determine the

velocity of point D, and the angular velocity of link 6, using graphical method.

A Y, O;A=62

04B=30
AC =22
BC=22

0.6 CD=56

BO,D = 110°

Sixbar linkage

A
. 56 » ¥ ou
O
D 5 5 <
2 2
77‘0030 &V ]250
& 4 g
&
o} 04
[, " oz

Page 6 of 9



Name : Student ID # : Instructor :

5) For the mechanism shown, AB = BC = AC = 50 mm. At this position AB is 120° cew from
x-axis. Point A at this instant has a velocity of 30 mm/s to the left and an acceleration of 60
mm/s’ to the left. The velocity polygon of the mechanism is also shown. Determine graphically

the acceleration of point C and the angular acceleration of link 3. (Use scale 1 mm : 1 mm/s’ .)
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