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Problem 2

In a lab experiment to test the conservation of energy in

rotational motion, we wrap a light, flexible cable around

a solid cylinder of mass m and radius r. Here, I = ymr?.

The cylinder rotates with negligible friction about a

stationary horizontal axis as depicted in the figure. We

tie the free end of the cable to a mass m and release the

the mass with no initial velocity a distance h above floor.

l | As the mass falls, the cable unwinds — without stretching or
:‘i slipping - thereby causing the cylinder to spin about its axis.

' (N.B. Kpop = 11w2)

m=200kg r=050m h=100m
PART 1

(a) By means of the conservation of mechanical energy, calculate the speed of the falling mass just before
it hits the ground.

(b) By means of the conservation of mechanical energy, calculate the angular velocity of the cylinder just
before the falling mass hits the ground.

(c) Draw free-body diagrams for the hanging mass and the pulley and obtain the equations of motion
for ¥ 7 = Ia and ¥ F, = ma.

(d) Does gravity provide a torque on the cylinder? Explain.

(e) Does the normal force from the strut upon the axle of the cylinder provide a torque on the cylinder?
Explain.

(f) Does the cable provide a torque on the cylinder? Explain.

PART III Hint: You may find the relationship v? = v2 + 2ah useful.

(g) Find the acceleration of the falling mass.
(h) Find the tension in the cable.
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