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1. The 50-kg uniform crate rests on the pIatform for which thc coefficient of static fiiction g =0.5.
The supperting links have an angular velocity @ =1 radfsec. (25%)
(1}Please delermine the greatest angular acceleration a of the Jinks so that the craie does not
siipp o tip at the instant @ =30 " as shown. §
(2)Please delermine the margin value of ¢ inthe condition of the above angular acceleration ¢,
where the crate slips ot tips. Please answer if the value of i1 isrelated lo .
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2. Derive the differential equation of motion and detertine the period t for the unifonn circular
hoop of radius 1 as it oscillates with small amplitude aboul the horizontal edge. (25%)
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3. The fire truck is moving forward at a speed of 35 mile/hr and is decelerating at the rate of 10
li/sec’. Simultanequsly, (he ladder is being raised and extended. At the instant considered, the
angle 7 is 30‘3 ald 18 Jncreaslng at the constant rate 10 “/sec. Also the extension b of the ladder is

5 1, wikh b =2 fi/sec and b = -1 [V/sec?. Determine the acceleration of the end A of the ladder
with respect fo the ground. {25%)

4. A 2-kg sphere A is traveling with a velocity v = 5 m/sec when it strikes another 3-kg sphere B
which i5 at rest. If e = 0.5 between A and B, find the velocity of each sphere just after impact.
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