TEST PREPERATION QUESTIONS 

[image: image1.png]1. A rigid body of total mass M and total length L consists of two solid uniform cylinders
joined rigidly together at their end faces, as shown, with their principal axes of symmetry
lying along the x-axis. Both cylinders are made from the same uniform material. The
cylinders have radii @ and b, with b=2a. The y-axis passes through the outer face of the
smaller cylinder, as shown.

Find the moment of inertia of this
object, expressed in terms of M, L, and
a only, around the following axes:

(i) the x-axis
(ii) the y-axis

(Some useful moments of inertia are total mass M
given in Table 11-2 on p. 227 of the
textbook.)

2. A circular horizontal manhole cover has diameter 90.0 cm,
thickness 2.55 cm, and total mass 130 kg. (The manhole
cover may be treated as a thin laminar disk.) A cable
making an angle of 30° with the vertical is attached to the
manhole cover diametrically opposite the fixed frictionless
hinge H.

(a) Find the minimum value of the tension in the cable that is
required to start the manhole cover rotating clockwise
around the hinge H. Also, find the force exerted on the
manhole cover by the hinge (give x and y components of
this force) when the tension has this minimum value. (a)

(See next pace for nart (b) of this nroblem.)




[image: image2.png](b) In diagram (b) we find the manhole cover insianianeously
ai rest with ts plane rotated 30° from the horizontal. The
surng tension force, sl at 30° o the ertica, contintes 1o
acton the manhole cover, but now the tension has
magnitude 1000 N, Find the angular acceleration of the
manhole cover and determine the x and v components of
the force exerted on the manhole cover by the hinge 1.
(The relevant moment of inertia of the disk is SMR4)

Note: although the manhole cover is instantaneously at
rest (velocities re 7¢ro), i i not n sati equilibrium, ®
because i is acceleraing.

3. (a) A uniform disk-shaped wheel of mass M, oute radius K, and moment o inertia of
T=MR/2 about s centee of mass is shown below left. The wheel is rolling without
lipping on a ixed inclined plane making an angle of 8 with the horizontal
A pue dlockowise (gue 7-MgR s being applied t the disk by a moltor (o showa).
Find the resuliing transtational acceleration of he wheel, stting whether it is up of
down the plane. Also ind the magnitude and direction of the staic ricton force on
he wheelat the point of contact between wheel and inclined plane.

(b) The torque of pare (a) i removed and s replaced by a purely tanslational foree F,
oriented paralel 1o the plane and applied 0 the centre of the wheel. What magnitide
O F (expressed in erms of Mg) is required 10 produce the same aceeleration as that
found in part (2)? What ae the magnitude and direction of the sttic friction force in
this new situation?
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