














9. Given
m=185kg g= 981 % h=320m
S

v =144 km o pe

h
Required
greatest height gained by the cyclist
Analysis and Solution
Assume that mechanical energy is conserved and that the total energy at take-off is
equal to the total energy at the highest point. The speed at the highest point is the
horizontal component of the speed at take-off. Calculate the gravitational potential
energy at the highest point from the total energy and the kinetic energy at the highest
point.

144 k—m=(1.44><105 E)(&J
h s )\3.60x10° s

—400 2
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E, =E +E,

1 2
=5mv” +mgh

—1(185 kg)(40.0 ?)2 +(185 kg)(9.81 S%J(s.zo m)

=1.48x10° J+5.81x10° J

=1.54x10°J
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mg

2
1.54x10° - 1(185 kg)[37.6 mj

S
m
(185 kg)(9.81 SZJ

~2.32x10%J
1.81x10° N
=12.7m
Paraphrase
At its highest point, the motorcycle is 12.7 m above the ground.
10. Given

m=650kg g=981 Sﬂz v=36.0

m

S

Required

Calculate the power output of air resistance on the parachutist: P.

Analysis

Since the skydiver is travelling at a constant speed the net force on the diver is zero.
Thus the force of air resistance must be equal in magnitude (but opposite in direction)
to the force of gravity. The power output of that force will be equal to the product of
the force and the speed.

Solution

Pair = inirv

:F‘gv
:mgv

~65.0 kg(9.81 32)(36.0 Ej
S S

=2.30x10* W

Paraphrase
Air resistance is removing energy from the skydiver at the rate of 2.30 x 10* W
(23.0 kW)

Extension

11. In general, planes are designed to fly low at slow speeds or fly high at high speeds.
Jets are obviously in the latter category. The purpose of any flight plan is to get the
greatest distance per unit of fuel in order to reduce flight costs. While climbing to
such altitudes seems like a waste of energy, it actually saves considerable energy.
First, because the atmosphere is thinner, the force of air friction is greatly reduced.
Secondly, the navigator tries to make the best use of current wind conditions. Flying
from west to east usually entails using the jet stream, which often blows at speed
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about 200 km/h at altitudes above 9000 m. Flying east to west usually means
avoiding the jet stream.

Even for short trips (<400 km) the energy saved by reducing the drag is greater than
the cost of lifting the plane to the altitude. Since the plane has such great altitude,
the descent to the runway begins much earlier so that the plane runs a considerable
distance at greatly reduced power (rate of fuel consumption).

Another advantage of high altitude flying is the fact that at high altitudes the skies are

less congested. There are fewer birds, which are a major hazard to planes, especially
to their engines, and fewer aircraft.
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