#56. (II) Figure 2-36 is a position versus time graph for the

motion of an object along the x axis. Consider the time
interval from A to B. (a) Is the object moving in the posi-
tive or negative direction? (b) Is the object speeding up
or slowing down? (¢) Is the acceleration of the ohject
positive or negative? Now consider the time interval from
D to E. (d) Is the object moving in the positive or nega-
tive direction? (¢) Is the object speeding up or slowing
down? (f) Is the acceleration of the object positive or
negative? (g) Finally, answer these same three questions
for the time interval from C to D.
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57. A person jumps from a fourth-storv window 15.0 m above a
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firefighter’s safety net. The survivor stretches the net 1.0m
before coming to rest, Fig. 2-37. (@) What was the average
deceleration experienced by the survivor when she was
slowed to rest by the net?

'—'\_ (b) What would vou do
E} to make it “safer” (that
E_ iiiiiiii is, lo generate a smaller
Yo t deceleration): would vou
\ stiffen or loosen the net?
m m ‘.I Explain.
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. The acceleration due to gravity on the Moon is about one-

sixth what it is on Earth. If an object is thrown vertically
upward on the Moon, how many times higher will it go
than it would on Earth, assuming the same initial velocity?

59. A person who is properly constrained by an over-the-

shoulder seat belt has a good chance of surviving a car
collision if the deceleration does not exceed about 30 “g's”
(1.0 g = 98m/s”). Assuming uniform deceleration of
this value, calculate the distance over which the front end
of the car must be designed to collapse if a crash brings
the car to rest from 100 km/h.

Agent Bond is standing on a bridge, 12m above the road
below, and his pursuers are getting too close for comfort. He
spots a flatbed truck approaching at 25m/s. which he
measures by knowing that the telephone poles the truck is
passing are 25m apart in this country. The bed of the truck
is 1.5m above the road, and Bond quickly calculates how
many poles away the truck should be when he jumps down
from the bridge onto the truck to make his getaway. How
many poles is it?
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Suppose a car manufacturer tested its cars for front-end
collisions by hauling them up on a crane and dropping
them from a certain height. (@) Show that the speed just
before a car hits the ground. after falling from rest a
vertical distance H. is given by \,f‘"I.'g—H. What height corre-
sponds to a collision at (b) 60 km/h? (¢) 100 km/h?

Every vear the Earth travels about 10" km as it orbits the
Sun. What is Earth’s average speed in km/h?

A 95-m-long train begins uniform acceleration from rest.
The front of the train has a speed of 25m/s when it
passes a railway worker who is standing 180m from
where the front of the train started. What will be the
speed of the last car as it passes the worker? (See
Fig. 2-38.)

FIGURE 2-38 Problem 63.

A person jumps off a diving board 4.0m above the
water’s surface into a deep pool. The person’s downward
motion stops 2.0m below the surface of the water. Esti-
mate the average deceleration of the person while under
the water.

. In the design of a rapid transit system, it is necessary to

balance the average speed of a train against the distance
between stops. The more stops there are, the slower the
train’s average speed. To get an idea of this problem,
calculate the time it takes a train to make a 9.0-km trip in
two situations: (a) the stations at which the trains must
stop are 1.8 km apart (a total of 6 stations, including those
at the ends); and (b) the stations are 3.0 km apart (4 stations
total). Assume that at each station the train accelerates at a
rate of 1.1 m/s” until it reaches 90 km/h. then stays at this
speed until its brakes are applied for arrival at the next
station, at which time it decelerates at —2.0 m/s% Assume
it stops at each intermediate station for 20s,
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