
AP® Physics 1 2022 Free-Response Questions

Begin your response to QUESTION 2 on this page. 

2. (12 points, suggested time 25 minutes) 

Two identical moons, Moon A and Moon B, orbit a planet. The mass  m0 of each moon is significant, but less than 
the mass mp of the planet. At some point in their orbits, the planet and the two moons are aligned as shown in the 
figure. 

(a) The following dots represent the two moons when they are at the locations shown in the previous figure. On 
each dot, draw and label the forces (not components) exerted on Moon A and on Moon B. Each force must be 
represented by a distinct arrow starting on, and pointing away from, the appropriate dot. 

(b) Consider the net gravitational force exerted on each moon due to the planet and the other moon. 

i. Justify why the magnitude of the net force exerted on Moon A could be larger than the magnitude of the 
net force exerted on Moon B. 

GO ON TO THE NEXT PAGE. 
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Continue your response to QUESTION 2 on this page. 

ii. Justify why the magnitude of the net force exerted on Moon B could be larger than the magnitude of the 
net force exerted on Moon A. 

(c) Derive expressions for both of the following quantities. Express your answers in terms of m0, mp, RA, RB, and 

physical constants, as appropriate. 

• The net force 

• 

FA exerted on Moon A 

The net force FB exerted on Moon B 

GO ON TO THE NEXT PAGE. 
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Continue your response to QUESTION 2 on this page. 

(d) 

i. Could the expressions in part (c) support your reasoning in part (b)(i) ? 

___ Yes  ___ No 

Explain your reasoning. 

ii. Could the expressions in part (c) support your reasoning in part (b)(ii) ? 

___ Yes  ___ No 

Explain your reasoning. 

GO ON TO THE NEXT PAGE. 

© 2022 College Board.  
Visit College Board on the web: collegeboard.org. 

9


