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1)

(a) Is this a structure or a mechanism? Why ? (6 points)

(b) Determine the mobility of this mechanism. (6 points)

(c) What is the name of this mechanism ? (3 points)
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(d) How many inversions does this mechanism have ? (3 points)

Fork Joint

Student ID # :

(e) The hip joint of human body is an example of a spherical joint. How many degrees of freedom

does it have ? (2 points)

Pelvis ——A——b
Acetabulum e
Joint capsule —ﬁ . \
Head of femur w——..

Joint space ™ !

B

Femur
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2) The 4-link mechanism is shown in the figure below, with Ry, = 20 mm, Rpg = 50 mm, and the cylinder

4 has a radius of 20 mm.
(a) What type of the contact between the cylinder 4 and 1 must be in order for this mechanism to have

1 degree of freedom ? (2 points)

(b) Draw the mechanism when link 4 is at its both limit positions and determine the stroke of link 4. (14
points)
(c) If link 2 is rotating with a constant speed, assuming the forward motion of link 4 is to the right, which

direction must w, be so that it is a quick-return ? (2 points)

(d) Determine the time ratio between advance stroke and return stroke. (2 points)
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3) For the mechanism shown, link 3 has AB = BC = AC = 50 mm. At this position AB is 120° ccw from x-
axis. Point A at this instan has a velocity of 30 mm/s to the left. Draw the velocity polygon of the
mechanism and determine the velocity of point C and the angular velocity of link 3. (Use scale 1 mm : 1

mm/s.)

scale ¥ 1

scale T mm : 1 mm/s
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4) For the mechanism shown, link 2 is having constant angular velocity of 1 rad/s counterclockwise. Draw
the velocity polygon of this mechanism. Determine the velocity of point B and the angular velocities of link

3 and link 4.

Scale Tmm . 1 mm/s

+D‘u’
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5) A mechanism with 6 links is as shown in the figure.

(a) Determine the number of poles {instantaneous centers of velocity) of this mechanism (5 points)

(b) Find the locations of the following poles in the figure; P,,, P,,, Py, Py, Psg Pig, Pas, Pys, @and Py, (9
points)
(c) If the angular velocity of link 2 is 2 rad/s ccw, use the location of the pole P,,, to show that the

angular velocity of link 3 is 1 rad/s ccw. And as the angular velocity of link 5 is also 1 rad/s ccw (the same

as link 3) find the angular velocity of link 6 by using the location of the pole P,;. (6 points)

Scale T2
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