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B3-WWT98: ASTRONAUT NEAR A PLANET AND A MOON—GRAVITATIONAL FORCE

At the instant shown, Catalina, an astronaut, is in space a

distance 2d from the planet Barolo. A moon of Barolo, Barolo
Aquitania, is a distance d on the other side of Barolo. A Aquitania

physics student trying to calculate the gravitational force on

Catalina states:

“We only need to worry about the planet Barolo, not its L

moon. Since Catalina is on the other side of Barolo, the
gravitational field due to Aquitania is blocked by Barolo. The

only force acting on Catalina is the gravitational force due to

Barolo, which we can find using Newton’s law of universal gravitation.”

What, if anything, is wrong with the student’s statement? If nothing is wrong, state that explicitly, and then
explain why it is correct. If the statement is incorrect, state what is wrong and how you would correct it.
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B3-CT99: ASTRONAUT NEAR A MOON—GRAVITATIONAL FORCE
In both cases shown at right, an astronaut is a distance x from a
moon. The two cases are identical except that in Case A there is a
large planet directly between the astronaut and the moon.

Is the gravitational force on the astronaut by the moon (i)
greater in Case A, (ii) greater in Case B, or (iii) the same in
both cases?

Explain your reasoning.

Case A Planet Moon
Astronaut
Li x 4"
Case B
Moon

Astronaut
—
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B3-WWT92: Two ASTEROIDS—GRAVITATIONAL FORCE ON EACH

Two asteroids with masses of m and 3m exert gravitational forces on each other. A student contends that the forces
will be in different directions and of different magnitudes as shown below.
Foornys  m 3m Fountya
Planet A Planet B

What's wrong, if anything, with this student’s contention? If something is wrong, identify it and explain how
to correct it. I this student’s contention is correct, explain why.
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B3-SCT93: THREE ASTEROIDS IN A LINE—CALCULATION OF MAsS
At the instant shown, three asteroids are in a line, and the distance between A and B is twice the distance between B
and C. Asteroid C has mass M. There is no net force on asteroid B due to the other asteroids.

l

Three students are discussing how they might find the mass of asteroid A:

Ari: “We don’t really have cnough information to find the mass of A. Since there’s no net force on B,
the force from A has to cancel the force from C. To find the force on B from C, we'd use
Newton’s law of universal gravitation. But since the force is proportional to the product of the
masses, we’d need to know both masses.”

Bira:  “Idon’t think we really need the mass of B. Asteroid A is twice as far away as C, so if it also has a
mass M it will exert half as much force as C does. Since it has to exert the same force for the net
force on B to be zero, it has to have twice the mass.”

Cole:  “It’s truc that A pulls on B to the left, and C pulls on B to the right. But you can’t just use
Newton’s law of universal gravitation, because that only allows you to calculate the force
between two masses. Here there are three masses, and asteroid A is exerting some of its force on
B and some on C.”

‘With whi

. if any, of these students do you agree?

Ari Bira Cole None of them

Explain your reasoning.
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B3-QRT94: THREE OBJECTS EXERTING GRAVITATIONAL FORCES—NET FORCE
Three objects each with a mass of M exert gravitational forces on each other. Which of the
arrows below shows the direction of the net force on mass B?

(i) / (ii) / (i) -— (iv) f (v) None of these

Explain your reasoning.
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B3-WWT95: THREE ASTEROIDS IN A LINE—MASS OF ASTEROID
At the instant shown, three asteroids are in a line, and the distance between B and C is 4 times as large as the
distance between A and B. Asteroids A and B have the same mass. There is no net force on asteroid B due to the

other two asteroids.
@

Mass M Mass M
A student makes the following comment about the mass of asteroid C:

“Since C is four times as far from B as A s, it is only going to have one-quarter the effect on B. To get the forces on
B to balance, you'd need the mass of C to be four times as large.”

What, if anything, is wrong with the student’s statement? If nothing is wrong, state that explicitly, and
explain why it is correct. If the statement is incorrect, state what is wrong and how you would correct it.
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B3-QRT96: TWo OBJECTS—GRAVITATIONAL FORCE ON EACH
Object A has twice the mass of Object B.

Identify the pair of force vectors (the arrows) that correctly compare the gravitational
force exerted on A by B with the gravitational force excrted on B by A.

Gravitational force on A by B | Gravitational force on B by A

(a) —— -+
(b) —> e S
(©) —> e S—
(d) -+— —>
(e) -+ —>
(0] - Lt

Explain

our reasoning.
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B3-RT97: THREE ASTEROIDS IN A LINE—NET FORCE
At the instant shown, three asteroids are in a line, and the distance between A and B is the same as the distance

between B and C. Asteroids B and C have the same mass, while asteroid A has twice the mass.

Mass M

Rank the magnitude of the net force on each asteroid due to the other two asteroids.

OR

1 2 3 All All Cannot
Greatest Least the same  zero  determine





