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ning broad jump record of 8.09 m at the Olympic Games at Berlin
(g = 9.8128 m/s?). Assuming the same values of v, and 8, by
how much would his record have differed if he had competed
instead in 1956 at Melbourne (g = 9.7999 m/s?)?

41P. A third baseman wishes to throw to first base, 127 ft dis-
tant. His best throwing speed is 85 mi/h. (a) If he throws the ball
horizontally 3.0 ft above the ground, how far from first base will
it hit the ground? (b) At what upward angle must the third base-
man throw the ball if the first baseman is to catch it 3.0 ft above
the ground? (c) What will be the time of flight in that case?

.)ng volcanic eruptions, chunks of solid rock can be

Blasted out of the volcano; these projectiles are called volcanic
bombs. Figure 4-35 shows a cross section of Mt. Fuji, in Japan.
(a) At what initial speed would a bomb have to be ejected, at 35°
to the horizontal, from the vent at A in order to fail at the foot of
the volcano at B? Ignore, for the moment, the effects of air on the
bomb’s travel. (b) What would be the time of flight? (c) Would
the effect of the air increase or decrease your answer in {(a)?

URE 4-35 Problem 42,

&( 43P. At what initial speed must the basketball player throw the

~at 55° above the horizontal, to make the foul shot, as shown
in Fig. 4-367

.

} 14 ft
FIGURE 4-36 Problem 43.

44P. A football player punts the football so that it will have a
“*hang time’’ (time of flight) of 4.5 s and land 50 yd away. If the
ball leaves the player’s foot 5.0 ft above the ground, what initial
velocity (magnitude and direction) must the ball have?

45P./ A golfer tees off from the top of a rise, giving the golf ball
initial velocity of 43 m/s at an angle of 30° above the horizon-
tal. The ball strikes the fairway a horizontal distance of 180 m
from the tee. Assume the fairway is level. (a) How high is the rise
above the fairway? (b) What is the speed of the ball as it strikes
the fairway?
46P. A projectile is fired with an initial speed vy = 30.0 m/s
from the level ground at a target on the ground a distance R =
20.0 m away (Fig. 4-37). Find the two projection angles.

MOTION IN TWO AND THREE DIMENSIONS

High trajectory
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FIGURE 4-37 Problem 46.

47P. What is the maximum vertical height to which a baseball
player can throw a ball if his maximum throwing range is 60 m?

PT) A certain airplane has a speed of 180 mi/h and is diving at
amangle of 30.0° below the horizontal when a radar decoy is
released. (See Fig. 4-38.) The horizontal distance between the
release point and the point where the decoy strikes the ground is
2300 ft. (a) How high was the plane when the decoy was re-
leased? (b) How long was the decoy in the air?

30.0°

2300 ft :

FIGURE 4-38 Problem 48.

49P. A football is kicked off with an initial speed of 64 ft/s at a
projection angle of 45°. A receiver 60 yd away in the direction of
the kick starts running to meet the ball at that instant. What must
be his average speed if he is to catch the ball just before it hits the
ground? Neglect air resistance.

50P. A ball rolls horizontally off the top of a stairway with a
speed of 5.0 ft/s. The steps are 8.0 in. high and 8.0 in. wide.
Which step will the ball hit first?

51P.")An airplane, diving at an angle of 53.0° with the vertical,
Teleases a projectile at an altitude of 730 m. The projectile hits the
ground 5.00 s after being released. (a) What is the speed of the
aircraft? (b) How far did the projectile travel horizontally during
its flight? (c) What were the horizontal and vertical components
of its velocity just before striking the ground?

52P. Aball is thrown horizontally from a height of 20 m and hits
the ground with a speed that is three times its initial speed. What
was the initial speed? &

(a) During a tennis match, a player serves at 23.6 m/s, the
D

All leaving the racquet horizontally 2.37 m above the court sur-
face. By how much does the ball clear the net, which is 12 m
away and 0.90 m high? (b) Suppose the player serves the ball as
before except that the ball leaves the racquet at 5.00° below the
horizontal. Does the ball clear the net now?

$4P. In Sample Problem 4-8, suppose that a second identical
harbor defense cannon is emplaced 30 m above sea level, rather
that at sea level. How much longer is the horizontal distance from




