Suggested Problems (HW5)
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15-38. The 40-kg package is thrown with a speed of 4 m/s
onto the cart having a mass of 20 kg. If it slides on the
smooth surface and strikes the spring, determine the velocity
of the cart at the instant the package fully compresses the
spring. What is the maximum compression of the spring?
Neglect rolling resistance of the cart.
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15-19. A 30-b block is initially moving along a smooth
horizontal surface with a speed of v; = 6ft/s to the left. If it
is acted upon by a force F, which varies in the manner
shown, determine the velocity of the block in 15 s.
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©15-53. The 20-lb cart B is supported on rollers of
negligible size. If a 10-Ib suitcase A is thrown horizontally
onto the cart at 10 ft/s when it is at rest, determine the
length of time that A slides relative to B, and the final
velocity of A and B. The coefficient of kinetic friction
between A and B is p, = 0.4.
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*15-68. A ball has a mass m and is dropped onto a surface
from a height A. If the coefficient of restitution is ¢ between
the ball and the surface, determine the time needed for the
ball to stop bouncing.
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#15-56. A 1-1b ball A is traveling horizontally at 20 ft/s
when it strikes a 10-Ib block B that is at rest. If the
coefficient of restitution between A and B is e = 0.6, and
the coefficient of kinetic friction between the plane and the
block is ux = 0.4, determine the distance block B slides on
the plane before it stops sliding.




image10.png
15-39. Two cars A and B have a mass of 2 Mg and 1.5 Mg,
respectively. Determine the magnitudes of v, and vg if the
cars collide and stick together while moving with a common
speed of 50 km/h in the direction shown.





image11.png
15-78. Using a slingshot, the boy fires the 0.2-1b marble at
the concrete wall, striking it at B. If the coefficient of
restitution between the marble and the wall is e = 0.5,

determine the speed of the marble after it rebounds from
the wall.
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*15-81. Two cars A and B each have a weight of 4000 lb
and collide on the icy pavement of an intersection. The
direction of motion of each car after collision is measured
from snow tracks as shown. If the driver in car A states that
he was going 44 ft/s (30 mi/h) just before collision and that
after collision he applied the brakes so that his car skidded
10 ft before stopping, determine the approximate speed of
car B just before the collision. Assume that the coefficient
of kinetic friction between the car wheels and the pavement
is px = 0.15. Note: The line of impact has not been defined;
however, this information is not needed for the solution.
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15-94. The projectile having a mass of 3 kg is fired from a
cannon with a muzzle velocity of vy = 500m/s. Determine
the projectile’s angular momentum about point O at the
instant it is at the maximum height of its trajectory.
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15-103. The four 5Ib spheres are rigidly attached to the
crossbar frame having a negligible weight. If a couple
moment M = (0.5t + 0.8) Ib- ft, where ¢ is in seconds, is
applied as shown, determine the speed of each of the
spheres in 4 seconds starting from rest. Neglect the size of
the spheres.
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15-107. When the 2-kg bob is given a horizontal speed of
1.5m/s, it begins to rotate around the horizontal circular
path A. If the force F on the cord is increased, the bob rises
and then rotates around the horizontal circular path B.
Determine the speed of the bob around path B. Also, find
the work done by force F.
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F15-1. The 0.5-kg ball strikes the rough ground and
rebounds with the velocities shown. Determine the
magnitude of the impulse the ground exerts on the ball.
Assume that the ball does not slip when it strikes the
ground, and neglect the size of the ball and the impulse
produced by the weight of the ball.

\V‘=25mls 1)3=10m//s'
AN

\\ //
45‘}’\'/(; 30°

P





image2.png
*15-4. The 28-Mg bulldozer is originally at rest.
Determine its speed when r = 45 if the horizontal traction
F varies with time as shown in the graph.
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*15-5. If cylinder A is given an initial downward speed of
2 m/s, determine the speed of each cylinder when r = 3's.
Neglect the mass of the pulleys.





