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1. The gravitational force between two masses separated by a distance r is 400 N. If Th/e distance |
between the two masses (measured from center to the center) is now doubled, ’rhe\ A
gravitational forces becomes \
A. 1600 N B. 800N C. 400N D. 200 N E. 100N

2. A ball of mass m attached to a string is moving in a horizontal circle of radius r with a uniform
speed of v. The tension in the string (i.e. the force needed to keep the ball moving in a circle)
is Fr. If the velocity of the ball decreases to v/3 (i.e. 1/3 its original velocity), what is the new

tension in the string? w
B. Fr/3 C. Fr D. 3F:  E 9 )

3. The acceleration of a free-falling object on some planet, does not depend on which of the
following? A. The planet's mass Qe_ object's mas
C. The distance of the object from the planet's center  D. The Gravitational Constant

4. The term “astronomic unit" is defined as
A. the average distance between the Earth and the Moon.
B. the average diameter of the Moon's orbit about the Earth.
(C"the average distance between the Earth and the Si—
D. the average diameter of Earth's orbit about the Sun.
E. the orbital period of Earth.

5. When an object experiences uniform circular motion, the direction of the acceleration is
A. in the same direction as the velocity vector.
B. in the opposite direction of the velocity vector.
C. directed toward the center of the circular path.—

. directed away from the center of the circular path.
E. straight down towards the ground. -

6. The orbital speed of a planet in our solar system does not depend upon
A. Newton's gravitational constant 6.
B. the Sun's mass.

<C._theplanet’s'mass=>

D. the planet’s orbital radius

7. a. Based on the data in the table on the back of this test, which planets in our solar system have the

| t orbital iods? s
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b. Choose one of Kepler’s Laws and explain how it supports your answer to part A. or b z;;"f** 3
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Problems:

A

The diagram on the right shows the
orbit of a planet around the sun.
Between which two consecutive pairs
of lettered points does the planet
spend equal times? Circle the two
pairs Add graph

A&B B&C C&D E&F
FRA .
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Rank the lettered locations in order
of the speed of the satellite at each
location. List them from fastest to
slowest.

Fastest: A, 6 ) F ,)} p

At points B and F on the diagram, draw and label vectors for velocity and gravitational force. Lengths
must be proportional to magnitude.

Zfb /ffmcé fer;

74

-H. .,J;.- v fr 7 A J
ZpTs g B3 sis Pace

[Hint: Read the entire question and pay close attention to the bold words.]
A playful lunar explorer swings a ball on a string. The 1kg ball is traveling
in 0.5m radius vertical circles at a constant speed of 5m/s. The value of g

on the moon is 1.63m/s’. Give the magnitude and direction of the net
force that is acting on the ball at the top of its swing.
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A skateboarder stands on a bathroom scale on top of a skateboard as
she travels over the top of a circular skate park feature. Her weight is
hﬁﬁﬂ?and you may assume that her speed is momentarily constant at

8m/s. If the scale reads 400N at the top of the hill, what is the radius of
the hill’s curve?
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A 40kg child is swmgln‘g—-on a massless swing in a vacuum. The child is
swinging in arcs with a radius of 3m. At the lowest point in her swing,
her speed is 3m/s. Assuming that her speed is constant in this part of
her swing, what is the tension in the rope when she is at this lowest

point? T%ﬁﬁ '7/'m{;i)
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One sphere has a radius of 0.1m, and the other . sphere has a radlus of 0.2m. They
both have a mass of 0.7kg, and they are touching. Calculate the gravitational force
between them. % P
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Use your knowledge of the Earth’s orbit and the data at the back of this quiz to find the orbital period of
Mars, in Earth years.
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7. A satellite orbits the Earth at an altitude of 2x10°m. Use the data on the back of this test to solve the
following problems related to the satellite. ) ; N
/, W . ) ;'.J\(_‘, ¥ ( ;'*-‘j\ 7
a. What is the satellite’s orbital radius? L/ ({ . N
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b. What value of “g” is experienced by the satellite?
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ﬁ Extraterrestrial explorers insert a satellite into a circular orbit around a newly discovered planetina
7 distant solar system. The satellite has a period of 1.20x10%seconds and an orbital radius of 5.60x107m.
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a. What is the speed of the sa/te‘ll‘iﬁ/? ,
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Planetary Data

Name /_ Planetary Radius Mass (kg) Orbital Radius
A\ (meters) g (meters) .
Sun & 696 x 10° 1.991 x 10% - I
Mercury 2.43 x 10° 3.2x10% 5.8 x 10%°
Venus 6.073 x 10° 4.88 x 10% 1.081 x 10"
Earth 6.3713 x 10° 5.979 x 10** 1.4957 x 10
Mars 3.38x 10° 6.42 x 107 2.278 x 10
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