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(1) The 12-kg wheel shown in Fig. 1 has a moment of inertia I = 0.15 kg m?. Assuming that the wheel does
not slip or rebound, determine the minimum velocity v it must have to Justroll over the obstruction at 4. [20%)]

= 10rad/s

Fig. 1
Fig. 2

(2) See Fig. 2. At the instant shown, the 30-kg disk has a counterclockwise angular velocity of @ = 10 rad/s.
Determine the following values at this instant:

(i) the moment of inertia J used for the next question (ii) [ F—/INeH (i) FE B eSS » Yofk I I][S%
(1)) the angular acceleration a of the disk [5%],

(i1i) the normal and tangential components (O, , O;) of reaction of the pin O on the disk [10%].

(3) As shown in Fig. 3, block A has a mass 0.4-kg and is attached to a spfing having a stiffness k= 24.6 N/m
and unstretched length [y=1m. If another block B, having a mass 0.3-kg, is pressed against A so that the spring
deforms a distance d = 0.3 m. Both blocks slide on the smooth surface. Before they begin to separate, what is
their velocity v at this instant? [10%]

Fig. 3
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(4) At the given instant member AB has the angular motions shown in Fig. 4. Determine the following values
at this ins;ant: member BC’s angular velocity wsc [5%], slider block C’s velocity ve [5%], Pin B’s normal
acceleration (ag), [5%], pin B’s tangential acceleration (ap): [5%], member BC’s angular acceleration agc [5%],

slider block C’s acceleration ac [5%].

(5) As shown in Fig. 5, the block has a weight of 80 kg and rests on floor for which the coefficient of kinetic
friction is g = 0.3. If the motor draws in the cable at constant rate of 6 m/s, (1) determine the acceleration of
the block [10%]. (2) Determine the output (W) of the motor at the instant 8 = 40° by (method 2a) using the
velocity of the block and total force on it [5%)]; by (method 2b) using the cable tension and velocity (6 m/s)
drawn by the motor [5%]. Neglect the mass of the cable and pulleys.
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