2-=28 A hot-air balloonist, rising vertically with a constant
velocity of magnitude 5.00 my/s, releases a sandbag at an instant

*u=5.00m/s

40.0 m to ground

FIGURE 2-29

when the balloon is 40.0 m above the ground (Fig. 2-29).
a) Compute the position and velocity of the sandbag at 0.500 s and
at 2.00 s afterits release.  b) How many seconds after its release
will the bag strike the ground?  ¢) With what magnitude of veloc-
ity does it strike?

2-42 Automobile Airbags. The human body can survive
anegative acceleration trauma incident (sudden stop) if the magni-
tude of the acceleration is less than 250 m/s’ (approximately 25¢g ).
If you are in an automobile accident at an initial speed of 96 km/h
(60 mi/h) and are stopped by an airbag that inflates from the dash-
board, over what distance must the airbag stop you for you to sur-
vive the crash?

46.

2-45 Acar3.5 minlength and traveling at a constant speed of
20 m/s is approaching an intersection (Fig. 2—33). The width of
the intersection is 20 m. The light turns yellow when the front of
the car is 50 m from the beginning of the intersection. If the driver
steps on the brake, the car will slow at —4.2 mys’. If the driver
instead steps on the gas pedal, the car will accelerate at 1.5 m/s>.
The light will be yellow for 3.0 s. Ignore the reaction time of the
driver. To avoid being in the intersection while the light is red,
should the driver hit the brake pedal or the gas pedal?

ey

o

: vy =20 m/s
e s =5

FIGURE 2-33

2~53 Visitors at Great Adventure, an amusement park, are able
to watch divers step off a platform 24.4 m (80 ft) above a pool of
water. According to the announcer, the divers enter the water at a
speed of 65 mi/h (105 km/h).  a) Is the announcer correct in this
claim? ' b) Is it possible for a diver to leap directly upward off the
board so that, missing the board on the way down, she enters the
water at 105 km/h? If so, what initial upward velocity is required?
Is the required initial speed physically attainable? :

[I] A modern supertanker is gigantic: 1200 to 1300 ft long
with a 200-ft beam. Fully loaded, it chugs along at about
16 knots (30 km/h or 18 mi/h). It can take 20 Elin to bring
such a monster to a full stop. Calculate the corresponding'
deceleration in'm/s* and determine the stopping distance.

71. [I] Calculate the speed at which a hailstone, falling f}'om
3.00 X 10* ft out of a cumulonimbus cloud, would s_tnk_e
the ground, presuming air friction is negligible (which it
certainly is not). Give your answer in mi/h and m/s.



1. (II) Two locomotives approach each other on parallel fonal
tracks. Each has a speed of 95km/h with respect to the
ground. If they are initially 8.5 km apart, how long will it be
before they reach each other? (See Fig. 2-33.)

8.5km

36. (II) In Cf)ming to a stop, a car leaves skid marks 75 m long
on the highway. Assuming a deceleration of 7.00 m/s?, esti?
mate the speed of the car just before braking.

37. () A car traveling 55km/h slows down at a constant
0.50 m/s” Just by “letting up on the ga&3a Calculate (a) the

¢2. (II) Suppose you adjust your garden hose nozzle for a hard il;st;r;ce atgg c(:z.; ig:s:is]:efore.it stops, (b) the time it takes
stream of water. You point the nozzle vertically upward at a fifth sgz:on T ance it travels during the first and
height of 1.5m above the ground (Fig. 2-38). When you

77
quickly move the nozzle away from the vertical, you hear

the water striking the ground next to you for another 2.0s.
What is the water speed as it leaves the nozzle?

FIGURE 2-38
Problem 62.

86. 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 commit-
ted. If it takes a fish 0.20 s 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. )
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