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Exercises

14.1 Earth Satellites (pages 263–265)

1.  An Earth is a projectile moving fast enough to fall
continually around Earth rather than into it.

2.  Is the following sentence true or false? A stone dropped from rest
accelerates 10 m/s2 and falls a vertical distance of 10 meters during the
first second.

3.  A geometric fact about the curvature of Earth is that its surface drops
a vertical distance of nearly meters for every

meters tangent to its surface.
4. a.  What speed must an object have to orbit the Earth in km/s?

  b. In km/h?
  c. In mi/h?
5.  How far above Earth’s surface must an orbiting object stay to keep from

burning up in the atmosphere?

14.2 Circular Orbits (pages 265–267)

6.  Is the following sentence true or false? In circular orbit, the speed of a
circling satellite is not changed by gravity.

7.  Why are the speeds of a bowling ball rolling on a level surface and a
satellite not affected by the force of gravity?

  
  

Match each value or word with the correct phrase.

 8.  the relationship of a circular satellite’s
orbit to gravity

9.  the relationship of a circular satellite’s
orbit to Earth’s surface

10. the period of a satellite close to Earth
11. period of a communications satellite
12. period of the moon
13. ISS’s distance above Earth’s surface

14.3 Elliptical Orbits (pages 267–268)

14.  A satellite in orbit around Earth traces an oval-shaped path called a(n)
.

15. Define foci.
  
16.  Is the following sentence true or false? Satellite speed, which is constant

in a circular orbit, varies in an elliptical orbit.

a. 24 hours
b. perpendicular
c. 360 kilometers
d. 90 minutes
e. parallel
f. 27.3 days
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17.  When a satellite is in an elliptical orbit around Earth, what causes
the satellite to slow down and then fall back toward Earth?

18.  Is the following sentence true or false? The parabolic paths of projectiles
are actually segments of ellipses.

14.4 Energy Conservation and Satellite Motion (pages 269–270)

19.  The diagram below shows a satellite in a circular orbit. Explain why the
KE and the PE are constant at all points in the orbit.

  
   
  
20.  Label the following on the illustration shown below: apogee, perigee,

point of greatest PE, and point of greatest KE.

21.  At all points on the orbit—except at the apogee and perigee—there is a
component of parallel to the direction of satellite
motion.

14.5 Kepler’s Laws of Planetary Motion (pages 270–272)

22. What are Kepler’s laws of planetary motion?
  
  
23. What is the path of each planet around the sun?
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24.  Is the following sentence true or false? As a planet revolves around the
sun, its distance from the sun does not change.

25.  The of the orbital period of a planet is directly
proportional to the of the average distance of the
planet from the sun.

26.  Is the following sentence true or false? The triangular-shaped
areas swept out during a month when a planet is orbiting far from
the sun and when a planet is orbiting closer to the sun are equal.

27.  Isaac Newton integrated the findings of two scientists:
and

14.6 Escape Speed (pages 272–275)

28.  To achieve orbit, the payload must be launched at
8 km/s, once above air resistance.

29.  Neglecting air resistance, fire anything at any speed greater than
km/s, and it will leave Earth, going more and

more slowly, but never stopping.
30. Define escape speed.
  
  
31.  What is the kinetic energy per unit mass that corresponds to Earth’s

escape speed?
  
32.  What is the escape speed for the sun?
33.  What is the name of the first probe to escape the solar system?
  
34.  How was the planet Jupiter used to help Pioneer 10 escape the sun’s

gravitational force?
  
  
35.  What two devices are used to correct the path of unpiloted rockets?
  
  


