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8. @@ A balloon carrying a basket is
descending at a constant velocity of
20.0 mfs. A person in the basket
throws a stone with an initial veloc-
ity of 15.0 m/s horizontally perpen-
dicular to the path of the descending
balloon, and 4.00 s later this person
sees the rock strike the ground. (See
Figure 3.37.) (a) How high was the
balloon when the rock was thrown
out? (b) How far horizontally does
the rock travel before it hits the
ground? (c) At the instant the rock
hits the ground, how far is it from
the basket?

A FIGURE 3.37
Problem 18.
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12. e A daring 510 N mer
dives off a cliff with a running
horizontal leap, as shown in
Figure 3.36. What must her
minimum speed be just as she
leaves the top of the cliff so
that she will miss the ledge at
the bottom, which is 1.75 m

wide and 9.00 m below the top
of the cliff? A FIGURE 3.36 Problem 12.
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9. e A tennis ball rolls off the edge of a tabletop 0.750 m above
the floor and strikes the floor at a point 1.40 m horizontally
from the edge of the table. (a) Find the time of flight of the
ball. (b) Find the magnitude of the initial velocity of the ball.
(c) Find the magnitude and direction of the velocity of the ball
just before it strikes the floor.
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34. A playground is on the flat roof of a city school, 6.00 m
above the street below (Fig. P3.34). The vertical wall of
the building is 2 = 7.00 m high, to form a 1-m-high
railing around the playground. A ball has fallen to the
street below, and a passerby returns it by launching it
at an angle of 6 = 53.0° above the horizontal at a point
d = 24.0 m from the base of the building wall. The
ball takes 2.20 s to reach a point vertically above the
wall. (a) Find the speed at which the ball was launched.
(b) Find the vertical distance by which the ball clears
the wall. (c¢) Find the horizontal distance from the wall
to the point on the roof where the ball lands.
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29. A brick is thrown upward from the top of a building
at an angle of 25° to the horizontal and with an initial

speed of 15 m/s. If the brick is in flight for 3.0 s, how
tall is the building?
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@ A student stands at the y

edge of a cliff and throws
a stone horizontally over
the edge with a speed of
18.0 m/s. The cliff is 50.0 m
above a flat, horizontal
beach as shown in Figure
P3.23. (a) What are the coor-
dinates of the initial posi-
tion of the stone? (b) What
are the components of the
initial velocity? (c) Write
the equations for the x- and
y-components of the veloc- Figure P3.23
ity of the stone with time.
(d) Write the equations for the position of the stone
with time, using the coordinates in Figure P3.23.
(e) How long after being released does the stone strike
the beach below the cliff? (f) With what speed and angle
of impact does the stone land?
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39. An airplane maintains a speed of 630 km/h relative
to the air it is flying through, as it makes a trip to a
city 750 km away to the north. (a) What time interval is
required for the trip if the plane flies through a head-
wind blowing at 35.0 km/h toward the south? (b) What
time interval is required if there is a tailwind with the
same speed? (c) What time interval is required if there
is a crosswind blowing at 35.0 km/h to the east relative
to the ground?
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30. ®e An airplane is flying with a velocity of 90-0 m/S at an angle
of 23.0° above the horizontal. When the plane is 114 m directly
above a dog that is standing on level ground, a suitcase drops
out of the luggage compartment. How far from the dog will the
suitcase land? You can ignore air resistance.
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