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P.1

I Point A is given a constant acceleration a to the right starting from rest with x essentially

zero. Determine the angular velocity @ of link 4B intermsof x and a. (20%)

2. At the instant of vertical launch the rocket expels exhaust at the rate of 250kg/s with an

exhaust velocity of 800 m/s If the initial vertical acceleration is 6.8 m/s?, calculate the total

mass of the rocket and fuel at launch. (30%)
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3 The sofid circular cylinder of radius r is at rest on the flat belt when a force P is applied to
the belt. 1f P is sufficient to cause slipping between the belt and the cylinder at all times,
determine the time 7 required for the cylinder to reach the dashed position. Also determine the

angular velocity @ of the cylinder in this same position. The coefficient of friction between

the cylinder and the belt is g, . (20%)
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4. The launch catapult of the aircraft carrier gives the 7200 kg jet airplane a constant acceleration
and launches the airplane in a distance of 100 m measured along the angled takeoff ramp. The

carrier is moving at a steady speed v, =15m/s. If an absolute aircraft speed of 100m/s is
desired for takeoff, determine the net force 7 supplied by the catapulit and the aircraft engines.

(30%)
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