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4.8 -+ You walk into an elevator, step onto a scale, and push the
“up” button. You recall that your normal weight is 625 N. Draw a
free-body diagram. (a) When the elevator has an upward accelera-
tion of magnitude 2.50 m/sz, what does the scale read? (b) If you
hold a 3.85-kg package by a light vertical string, what will be the
tension in this string when the elevator accelerates as in part (a)?
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3.81 «== CP A rocket designed to place small payloads into orbit
is carried to an altitude of 12.0 km above sea level by a converted
airliner. When the airliner is flying in a straight line at a constant
speed of 850 km/h, the rocket is dropped. After the drop, the air-
liner maintains the same altitude and speed and continues to fly
in a straight line. The rocket falls for a brief time, after which its
rocket motor turns on. Once that motor is on, the combined effects
of thrust and gravity give the rocket a constant acceleration of
magnitude 3.00g directed at an angle of 30.0° above the horizon-
tal. For safety, the rocket should be at least 1.00 km in front of the
airliner when it climbs through the airliner’s altitude. Your job is
to determine the minimum time that the rocket must fall before
its engine starts. Ignore air resistance. Your answer should include
(i) a diagram showing the flight paths of both the rocket and
the airliner, labeled at several points with vectors for their veloci-
ties and accelerations; (ii) an x- graph showing the motions of
both the rocket and the airliner; and (iii) a y-r graph showing the
motions of both the rocket and the airliner. In the diagram and
the graphs, indicate when the rocket is dropped, when the rocket
motor turns on, and when the rocket climbs through the altitude
of the airliner.
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initial velocity was in a direction 45° above the horizontal, what
did the initial speed of the ball need to be to produce such a home
run if the ball was hit at a point 0.9 m (3.0 ft) above ground level?
Ignore air resistance, and assume that the ground was perfectly
flat. (b) How far would the ball be above a fence 3.0 m (10 ft) high
if the fence was 116 m (380 ft) from home plate?
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3.53 ¢*» The Longest Home Run. According to Guinness World
Records, the longest home run ever measured was hit by Roy “Dizzy”
Carlyle in a minor league game. The ball traveled 188 m (618 ft)
before landing on the ground outside the ballpark. (a) If the ball’s
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a constant rate of 3.00 m/s. Determine (a) the bird’s speed relative
to the ground; (b) the bird’s acceleration (magnitude and direc-
tion); and (c) the angle between the bird’s velocity vector and the
horizontal.
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3.46 --- BIO Spiraling Up. Birds of prey typically rise up-
ward on thermals. The paths these birds take may be spiral-like.
You can model the spiral motion as uniform circular motion com-
bined with a constant upward velocity. Assume that a bird com-
pletes a circle of radius 6.00 m every 5.00 s and rises vertically at




