Newton’s Third Law of Motion Sample Problems

Whenever one object exerts a force on a second object, the second object exerts a force that is equal in magnitude and opposite in direction to the first object.

1. Two steel blocks rest on a frictionless, horizontal surface.  Block X has a mass of 6.0 kg and is attached by means of a light taut string to block Y that has a mass of 12 kg.  A force of 36 N [E] is applied to block X, as shown below.  

(a) Draw a FBD for each block.

(b) Determine the acceleration of both blocks.

(c) Calculate the force block Y exerts on block X (the force of tension between the blocks).
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2. If the force of friction acting on the 12 kg block above is 4.0 N and the force of friction acting on the 6.0 kg block above is 2.0 N, 

(a) draw new FBD’s for each block.

(b) Determine the new acceleration of the blocks.

(c) Determine the force block Y exerts on block X (the force of tension between the blocks).

3. Mike Cammalleri of the Montreal Canadiens and Phil Kessel of the Toronto Maple Leafs are standing at rest on a frictionless ice surface.  Cammalleri cowardly shoves Kessel with a force of 240 N [W].  If Cammalleri has a mass of 80 kg and Kessel has a mass of 95 kg, determine the acceleration of each player.  Include a FBD for each player.
4. A force of 60 N [E] is applied to a 20 kg box which is in contact with a 10 kg box as shown below.  

(a) Draw a FBD for each box.

(b) Find the acceleration of the boxes.

(c) Determine the force exerted by one box on the other.
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� EMBED Equation.3  ���36 N [E]





6.0 kg





12 kg





� EMBED Equation.3  ���60 N [E]





10 kg








20 kg
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