






1. [25 pts] A truck flipped over and spilled its contents onto a frozen lake. A member of 
the clean-up crew is pushing two boxes, which are in contact, across the frictionless, flat 
surface of the frozen lake, as shown in the figure. The boxes accelerate to the right. Box 
A has a smaller mass than box B. You must show all of your work to receive full credit.

a) [5 pts] Draw the free body 

diagram for box A. Label your 

forces with 2 subscripts 

indicating which body the force 

acts on and which body is 

supplying the force. 
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b) [5 pts] Draw a free body diagram for box B. Label your forces as in part a.
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c) [4 pts] Is the normal force on box A due to the ground greater than,(smaller tha�. or
equal to the normal force on box B due to the ground? Explain your answer. 
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d) [4 pts] Which box experiences the larger net force? What is the direction of this

force? Explain your answer. 
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e) [2pts] Identify which forces are Newton third law pairs.
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f) [5 pts] If the mass of box A is 1/ 4 that of box B, the boxes accelerate at a rate a1. If
the mass of box A is ½ that of box B, what is the acceleration az of the boxes? (Write 

foY' � az in terms of ai.) 
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