¢ | SLE O Gravily [actice

1. The moon has a period of 27.3 d and is an average distance from the eartf{/of
3.84 x 10° km. A communications sateliite is placed in an earth orbit at 4. ?’3 % 10% kam from the
center of the earth. What is the petiod of this satellite?

a. 0.87h b. 1.0d c. 3.0d _d; 6.3d e. 80h
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- Qf the satellites shown revolving around -
the earth, the one with the greatest speed is

a. 1 b, 2 c. 3 d 4 e. 5

- 3. What is the difference in the force of gravity on a 1.0-kg mass at the bottom of the
~ deepest ocean trench and that at the top of the highest mountain? Assume that
g = 9.8 m/s? at sea level. The radius of the earth at sea level is 6.37 x 10 m. The
deepest trench is the Marianas Trench, south of Guam, which has a depth
d = 1.103 x 10* m below sea level. The highest mountain is Everest in Nepal, which has a
height of h = 8.847 x 10% m above sea level. The difference is

a. 0.061 N b. 0.0067 N c. 0.027N  d. 0.034 N e. 0.0062 N

4. You are in a spaceship that has a mass of 13 x 104 kg and is 2.2 x 1072 m from a black hole
near the center of the galaxy. The gravitational force exerted by the black hole on the
spaceship is 46 N. The force on the ship when it has moved to one-third of its orlgmai

~ distance from the black hole is

a. 410N b. 140 N c. 160 N d. 50N e. 730 N

Two planets have masses M and m,
and the ratio Mim = 26. The distance

between the planets is R. The point P
™ is between the planets as shown, and

the distance between M and P is X

At P the gravitational forces on an

ohject due to Mand m are edqual in
magnitude. The value of X is

a. 5R/6 - _ b. 25R/36 c. R25
d. 6R/5 e. none of these.
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At the surface of the moon, the acceleration due to the gravity of the moon isa. Ata distance
from the center of the moon equal to three times the radius of the moon, the acceleration due

to the gravity of the moon is .
a. 9a h. af3 c. al4 - d.al e, 27a

In the Sl system, the units for gravitational field are

a. kg-mis? b. m/s? - ' c. kg?fm?

~d. N/m e. none of these.

If the mass of the earth is 6 x 1024 kg, the mass of the moon 7 x 1022 kg, the radius of the

moon's orbit 4 x 108 m, and the value of the gravitational constant 6 x 10°" N - m?/kg?, the
force between the earth and the moon is approximately

a. 5x10*N b 2x10®N ¢ 3x10%N  d. 7x10®N e 3x 10N

You need an expression for the acceleration of the moon toward the earth. If the mass of the
earth is M,, the mass of the moon M, the separation of the earth and moon r, and the

appropriate gravitational constant is G, the correct expression for the moon’s acceleration is
a. GM M2 b, GMM 22 c. GM /i d. GM/r? e. GM/r2M,,

The acceleration due to gfavity in the vicinity of the earth

a. varies directly with the distance from the center of the earth.

is a constant that is independent of altitude.

varies inversely with the distance from the center of the earth.

varies inversely with the square of the distance from the center of the earth.
is described by none of these.
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If a planet has a mass twice that of the earth and a radius four times that of the earth, the ratio
of the acceleration due to gravity on the planet to that on the earth is

a. 1/8 b. 1/2 ¢c. 1116 d. 21 e. 12

What is the escape speed from the sun, beginning (from rest relative to the sun) at the orbit of
the earth, R = 1.50 x 108 km. (Given: G =6.67 x 1011 N - m2/kg?2; mass of the sun = 2.0 x 10%0
kg.)

a. 30x104mis b. 21 x104mfs c. 1.3x108mfs d. 94 x 105mls e. 4.2x 10%m/s

The radius of the moon is R. A satellite orbiting the moon in a circuiar orbit has an
acceleration due to the moon's gravity of 0.14 m/s2, The acceleration due to gravity at the
moon's surface is 1.62 m/s2. The height of the satellite- above the moon's surface is

a. 34R b. 0.42R c. 11R d. 24R e. 1.7R
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In the absence of air resistance, the least speed with which a body must be projected

vertically upward from the earth's surface (m, =5.99 x 10%4 kg, r, = 6.37 x 106 m) if it is to
reach an altitude of 800 km is ' : :

Ca. ~1.39x% 107 mfs b. ~3.73 x 103 m/s c. ~1.57 x 107 m/s

d. ~3.96 x 103mfs e. none of these.

| Suppose that a satellite is in a circular orbit at a height of 2.00 x 10% m abové the earth’s

surface. What is the speed of a sateliite in this orbit?
a. 8.31 10" mfs b. 6.90 x 10° mifs c. 4.76 = 107 mfs
d. 9.62 x 10 mfs e. none of these ' ' :

Suppose that a satellite is in a circular orbit at a height of 2.00 x 106 m above the earth’s
surface. What is the period of the satellite’s motion at this elevation?

a. 5.65 h‘ b. 424 h c. 1.07 h d. 2.12h e. none of these

A satellite in circular orbit 1.609 x 108 m above the surface of the earth
(ry = 6.436 108 m) has an acceleration toward the earth of .

a. 9.76 m/s? b. 6.25.m/s? c. 7.80 m/s? d. 8.73mfs2 e, 15.3 m/s?

The radius R of a stable, circular orbit for a sateliite of mass m and velocity v about a planet of

mass M is given by _ 7
a. R=GvM b. R=Gv/mM ¢. R=GmM/y d. R=GM/mv  e. R=GMN?






