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66. Pelicans tuck their wings and free fall straight down when

diving for fish. Suppose a pelican starts its dive from a
height of 16.0m and cannot change its path once
committed. If it takes a fish 0.20s to perform evasive
action, at what minimum height must it spot the pelican
to escape? Assume the fish is at the surface of the water.

In putting, the force with which a golfer strikes a ball is
planned so that the ball will stop within some small
distance of the cup, say. 1.0m long or short, in case the
putt is missed. Accomplishing this from an uphill lie (that
is, putting downhill, see Fig. 2-39) is more difficult than
from a downhill lie. To see why, assume that on a partic-
ular green the ball decelerates constantly at 2.0m/s’
going downhill, and constantly at 3.0m/s* going uphill.
Suppose we have an uphill lie 7.0 m from the cup. Calcu-
late the allowable range of initial velocities we may
impart to the ball so that it stops in the range 1.0 m short
to 1.0m long of the cup. Do the same for a downhill lie
7.0m from the cup. What in vour results suggests that the
downhill putt is more difficult?

FIGURE 2-39 Problem 67. Golf on Wednesday morning.

68. A fugitive tries (o hop on a freight train traveling at a

constant speed of 6.0 m/s. Just as an empty box car passes
him. the fugitive starts from rest and accelerates at
a = 40m/s* to his maximum speed of 8.0m/s. (a) How
long does it take him to catch up to the empty box car?
(b) What is the distance traveled to reach the box car?

A stone is dropped from the roof of a high building. A
second stone is dropped 1.50 s later. How far apart are the
stones when the second one has reached a speed of
12.0m/s?

A race car driver must average 200.0km/h over the
course of a time trial lasting ten laps. If the first nine laps
were done at 198.0km/h, what average speed must be
maintained for the last lap?

A bicyclist in the Tour de France crests a mountain pass
as he moves at 18 km/h. At the bottom. 4.0 km farther. his
speed is 75km/h. What was his average acceleration
(in m/s?) while riding down the mountain?

Two children are plaving on two trampolines. The first
child can bounce up one-and-a-half times higher than the
second child. The initial speed up of the second child is
5.0m/s. (a) Find the maximum height the second child
reaches. (b) What is the initial speed of the first child?
(¢) How long was the first child in the air?

73. An automobile traveling 95 km/h overtakes a 1.10-km-long

train traveling in the same direction on a track parallel to
the road. If the train’s speed is 75 km/h. how long does it
take the car to pass it, and how far will the car have traveled
in this time? See Fig. 2-40. What are the results if the car
and train are traveling in opposile directions?

- 110 km o

v =75 km/h

FIGURE 2-40 Problem 73.

. A baseball pitcher throws a baseball with a speed of

44m/s. In throwing the baseball, the pitcher accelerates
the ball through a displacement of about 3.5m, from
behind the body to the point where it is released
(Fig. 2-41). Estimate the average acceleration of the ball
during the throwing motion.

+ 35m -

FIGURE 2-41
Problem 74.

A rockel rises vertically, from rest, with an acceleration of
3.2m/s” until it runs out of fuel at an altitude of 1200 m.
After this point, its acceleration is that of gravity. down-
ward. (@) What is the velocity of the rocket when it runs
out of fuel? (b) How long does it take to reach this point?
(¢) What maximum altitude does the rocket reach?
() How much time (total) does it take to reach maximum
altitude? (¢) With what velocity does the rocket strike the
Earth? (f) How long (total) is it in the air?

. Consider the street pattern shown in Fig. 2-42. Each

intersection has a traffic signal, and the speed limit is
S0km/h. Suppose vou are driving from the west at the
speed limit. When you are 10 m from the first intersection,
all the lights turn green. The lights are green for 13 s each.
(a) Calculate the time needed to reach the third stoplight.
Can vou make it through all three lights without stop-
ping? (b) Another car was stopped at the first light when
all the lights turned green. It can accelerate at the rate of
2.0m/s” to the speed limit. Can the second car make it
through all three lights without stopping?

FIGURE 2-42 Problem 76.
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