27 September 2023

Suppose that the position of Mars was viewed
In Copernicus’ heliocentric

from the Sun.
theory, the arrangement is illustrated below.
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Phys 100 Fall 2023

Question 1

Which of the following is true?

1. Mars always exhibits retrograde motion,
no matter where is is viewed from.

2. Mars will not exhibit retrograde motion

when viewed from the Sun.
occasionally
retrograde motion

and

3. Mars will  very

sporadically exhibit
when viewed from the Sun; this will be less

frequent than when viewed from Earth.

4. None of the above.
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Question 2

In the heliocentric model of the solar system,
the planets all orbit in approximate circles
around the Sun. Some planets have orbits
between the Sun and Earth. Other planets
have orbits beyond Earth’s orbit.
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Which of the following about the phases of
the planets as viewed from Earth is true in
this model?

1. Any planet can display a “new"” phase.

2. No planets can display a “new” phase.

3. Only planets beyond Earth's orbit can
display a “new” phase.

4. Only planets with orbits between the Sun
and Earth's orbit can display a “new”
phase.
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Question 3

A sealed container holds a gas. The gas Which of the following is true?
is heated and the pressure of the gas is
observed.

1. The pressure stays constant since all that
changes is the temperature of each atom.

2. The pressure stays constant since all that
happens is that the atoms collide with each
other more frequently.

3. The pressure increases since the typical speed
of the atoms increases and the bounce off
each other more violently.

4. The pressure increases since the typical speed
of the atoms increases and the bounce off
the walls more violently and more frequently.
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Question 4

Two balls slide along horizontal surfaces.
The positions of the balls are recorded
at intervals spaced 1s apart. These are
illustrated in the diagram.

— Typeset by Foil TEX —

During the illustrated period, which of the
following is true?

1. The acceleration of ball A is the same as
the acceleration of ball B.

2. The acceleration of ball A is larger than
the acceleration of ball B.

3. The acceleration of ball A is smaller than
the acceleration of ball B.



27 September 2023

Phys 100 Fall 2023

Question 5

Two balls slide along horizontal surfaces.
The positions of the balls are recorded
at intervals spaced 1s apart. These are
illustrated in the diagram.
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During the illustrated period, which of the
following is true?

1. The acceleration of ball A is the same as
the acceleration of ball B.

2. The acceleration of ball A is larger than
the acceleration of ball B.

3. The acceleration of ball A is smaller than
the acceleration of ball B.
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Question 6

Various aircraft fly at the same altitude
(height above ground). Their speeds and
directions of motion at two moments are as
illustrated below. For which of the following
is the acceleration zero?

50m/s 50m/s
— e
Aircraft 1 + {'(
50m/s 50m/s
— —

Aircraft 2 + +

— Typeset by Foill TEX —

Aircraft 3

¥

¥

50m/s

ﬁ
Aircraft 4 +

Show card “5" if “none of the above” is your
response.
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Question 7

A snowflake falls at constant speed toward Which of the following best represents the
the Earth in the illustrated direction. net force on the snowflake?

. Zero net force.
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Question 8

Phobos is a small moon of the planet Which of the following is true regarding the

Mars. The mass of Mars is more than gravitational force exerted by mars (on Phobos)

one million times that of the mass of and that exerted by Phobos (on Mars)?

Phobos. 1. The gravitational force exerted by Mars is
larger.

2. The gravitational force exerted by Mars is
smaller.

3. The gravitational forces are the same.

4. The gravitational forces exerted by either Mars
or Phobos depend on the gravitational force
exerted by the Sun.
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