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1) (a) The reciprocating radial knife-edge follower of a cam is to rise 2 cm uniformly (constant speed) in

120° of cam rotation, then dwell for 60° , then return uniformly to its starting height in 90° , and finally

dwell for the remaining 90°. If the prime circle radius is 3 cm, draw the displacement diagram and

sketch the eam profile for clockwise cam rotation.



Which cams have flat-faced followers? _

Which cams have radial followers? _

Which cams have oscillating followers?

Of what type are all these cam ?



2) (a) If w4 - WI N z is the formula for case (a) , then
wz-wl N4

4 5

ifl3 M3 - 4

'''''''1. .' I • mm.5 -.. 6 M12....
5

- : ...3 4 3 - 4

2 I 7 I

WS-WI Nz N4---
WZ-WI N3 Ns

is for case

W6-WI N z Ns-------
WZ-wl N4N6

is for case _

and

W7-WI N z N4 N6-----+---
WZ-wl N3 Ns N7

is for case _

(b) A bevel planetary gear train is shown below. Gear 1 is fixed, with the input is gear 3 and the output

is arm 4. The data for gear numbers of teeth and input velocities are given as : N1 = 88, N2 = 60, N3 =
120, and W3 = 200 clockwise when viewed from the left. Determine the velocity of the arm, W4.



3) For the 6-bar quick-return mechanism shown, force P of 40 N is applied to link 6. Determine the input

torque M,z to keep the mechanism in static equilibrium.

Scale 1 mm 1 N
p



4) Link 3 (AS) of the mechanism shown has its center of mass at G and the following data; m3 = 1 kg, IG =
3200 kg-mm2

, RAB = 65 mm, RAG = 32.5 mm. Point A is moving with a constant velocity, VA = 60 mm/s to

the left. It can be determined that the acceleration aG is 35.2 mm/s2 downward, with 0(3 = 0.417 rad/s2

clockwise. Assume no friction. Determine (a) the inertia force, (b) the inertia moment, and (c) the force

P applied at point A 10 g the slot to cause this motion of link 3.

A O;:J



5) A rotor has unbalance masses m1 = 15 g, at radius r1 = 0.020 m, and mz = 20 g, at radius rz = 0.020 m,

on a shaft supported at the bearings A and S, as shown. This rotor is rotating at 2000 rpm. Two

correction masses of 15 g each are to be placed in the planes C and D to balance this rotor. Determine

the angular location and the radius for each mass so that the dynamic load on the bearings will be zero.

z z
m1 m

1 m1 = 15 9
C m2. 0 r1 = 20 mm

A B m2 = 20 g
y rZ - 10 mm-

me - 15 9-

5 10 15 md = 15 g


