
AP® Physics C: Mechanics 2021 Free-Response Questions

Begin your response to QUESTION 2 on this page. 

2. A block of mass m starts from rest at point A and travels with negligible friction through the loop onto a

horizontal surface, where the block makes contact with a spring of spring constant 
mg

k 
2R 

 . All motion of the 

spring is in the horizontal direction. Point C is the highest point on the loop, and point B is the rightmost point 

on the loop. Express all algebraic answers in terms of m, h, R, and physical constants, as appropriate. 

(a) On the dot below, which represents the block, draw an arrow that represents the direction of the acceleration
of the block at point B in the figure above. The arrow must start on and point away from the dot.

Justify your answer. 

(b) 

i. Derive an expression for the speed v of the block at point B.

ii. Derive an expression for the magnitude of the net force F on the block at point B.

GO ON TO THE NEXT PAGE. 

Use a pencil or pen with black or dark blue ink only. Do NOT write your name. Do NOT write outside the box. 
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AP® Physics C: Mechanics 2021 Free-Response Questions

Continue your response to QUESTION 2 on this page. 

(c) In terms of R, derive an expression for the minimum height hmin necessary for the block to maintain
contact with the track through point C.

(d) It is determined that   h 0.30 m and R 0.10 m  . If the block is released from a height greater than that

found in part ( )c , what would be the maximum compression xMAX of the spring? 

(e) A graph of the maximum compression of the spring as a function of height is shown below. The height

hmin is the height calculated in part ( )c .

i. Explain why section I appears as a horizontal line segment on the horizontal axis.

ii. Explain the reason for the shape of section II on the graph.

GO ON TO THE NEXT PAGE. 

Use a pencil or pen with black or dark blue ink only. Do NOT write your name. Do NOT write outside the box. 
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