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10. [E] In a local bar, a customer slides an empty beer mug
down the counter for a refill. The height of the counter
is k. The mug slides off the counter and strikes the floor
at distance d from the base of the counter. (a) With what
velocity did the mug leave the counter? (b) What was the
direction of the mug’s velocity just before it hit the floor?
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12. To start an avalanche on a mountain slope, an artillery shell
is fired with an initial velocity of 300 m/s at 55.0° above the
horizontal. It explodes on the mountainside 42.0 s after fir-
ing. What are the x and y coordinates of the shell where it
explodes, relative to its firing point?
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15. Bl A firefighter, a distance d from a burning building,
directs a stream of water from a fire hose at angle 6, above
the horizontal as shown in Figure P4.15. If the initial speed
of the stream is v;, at what height /& does the water strike the

building?

Figure P4.15
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23. Asstudent stands at the edge of a cliff and throws a stone
horizontally over the edge with a speed of v, = 18.0 m/s. The
cliff is 2 = 50.0 m above a body of water as shown in Figure
P4.23. (a) What are the coordinates of the initial position of
the stone? (b) What are the components of the initial veloc-
ity of the stone? (c) What is the appropriate analysis model
for the vertical motion of the stone? (d) What is the appro-
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priate analysis model for the
horizontal motion of the stone?
(e) Write symbolic equations for
the x and y components of the
velocity of the stone as a function
of time. (f) Write symbolic equa-
tions for the position of the stone
as a function of time. (g) How
long after being released does
the stone strike the water below
the cliff? (h) With what speed
and angle of impact does the
stone land?
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Figure P4.23
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