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downstream. If the river flows with a velocity of 2 fis, determine the speed of
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"+ The rocket has a weight of 20 000 Ib, mass center at G. and radiuvs of gvretion
about the mass center at k=21 ft when it is fired. Each of its two engines provides a
thrust 7=50 000 Ib. At a given instant, engine 4 suddenly fails to operate. Determine
the angular acceleration of the rocket and the acceleration of its nose 3.
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“+=. The space shuttle is located in “deep space™,
where the effects of gravity can be neglected. It has a
mass of 120 Mg, a center of mass at G, and a radius of
gvration (kz)k=14 m about the x axis. It is originally
traveling forward at v=3 km/s when the pilot urns on
the engine &t 4, creating a thrust 7=600(1-2"%) kN,
where 1 is in ssconds. Determine the shutle’s angular =
velocity 2 s Jater.

"+IE. SAFETY PERFORMANCE OF A BICYCLE: One of the

most common accidents one can have on a bicycle is to flip over the ) 7~
handle bars. Obtain the necessary measurements of a standard-size :
bicycle and its mass and center of mass. Consider vourself as the
rider, with center of mass at your navel. Perform an experiment to
determine the coefficient of kinetic friction between the wheels and
the pavement. With this data, calculate the possibility of flipping .
over when (a) only the rear brakes are applied, (b) only the fromt = _
brakes are applied, and (c) both front and rear brakes are applied simultaneously. What effect does the
height of the seat have on these results? Suggest a way to improve the bicvcle’s design, and write a report
on the safety of cycling based on this analvsis.
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&0
*J\. Determine the mass of A and B required to hold the 400-g desk lamp in balance for any angle ¢ and

@ . Neglect the weight of the mechanism and the size of the lamp.
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No.1, 2000)
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“+-=. The fan has a mass of 25 kg and is fixed 1o the end of a horizontal
beam that has a negligible mass. The fan blade is mounted eccentrically
on the shaft such that it is equivalent to an unbalanced 3 5-kg mass located
100 mm from the axis of rotation. If the static deflection of the beam is 50
mm as a result of the weight the fan, determine the amplitude of
steady-state vibration of the fan when the angular velocity of the fan is 10
rad/s.
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