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3. The diagram above shows a compressed spring 

between two carts initially at rest on a horizontal, 

frictionless surface. Cart A has a mass of 2 kilograms and 

cart B has a mass of 1 kilogram. A string holds the carts 

together. The string is cut and the carts move apart. The 

force applied by the spring is 5N to the 1 kg cart. 

Determine the rest of the values below. 

 

 

 

 

Force on cart B = ___________________ right or left? 

Force on cart A = ___________________ right or left? 

Acceleration of cart B = ______________ right or left?  

Acceleration of cart A = ______________ right or left? 

  

4. The diagram below shows a compressed 

spring between two carts initially at rest on a 

horizontal, frictionless surface. Cart A has a mass 

of 5 kg and cart B has a mass of 2 kg. A string 

holds the carts together. The string is cut and the 

carts move apart. The acceleration of cart B after 

the spring is released is 4 m/s2.  Determine the 

rest of the values below. 

 

 

 

Force on cart B = _______________ right or left? 

Force on cart A = _______________ right or left? 

Acceleration of cart B = __________ right or left? 

Acceleration of cart A = __________ right or left? 

 

5. A 50 kg boy and a 25 kg girl are standing on ice skates 

on near frictionless ice. The two are facing each other 

and they attach two spring scales together. The boy pulls 

on his spring scale with a force of 20 N. Determine the 

rest of the values below.  

 

 

 

 

Force on boy = _______________________ right or left? 

Force on girl = _______________________ right or left? 

Acceleration of boy = _________________ right or left? 

Acceleration of girl= __________________ right or left? 

 

 

 

6. A 3.80 kg rifle fires a 0.004 kg bullet. The 

acceleration of the rifle is 200 m/s2. Draw the 

diagram in the space above and determine the 

rest of the values below. 

 

 

 

 

 

Force on gun = _________________ right or left? 

Force on bullet = _______________ right or left? 

Acceleration of gun = ___________ right or left? 

Acceleration of bullet= __________ right or left? 
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7. Consider hitting a baseball with a bat. If the force of the bat pushing on the ball is the action force, 
what is the reaction force? 

 

8. For each of the following forces, what is the equal and opposite force required by Newton's third law? 
(a) The force of a hammer on a nail. (b) the force of gravity pulling down on a book? (c) the force of a 
helicopter blade pushing down on the air. (d) the force of air resistance acting on a falling baseball. 

 

 

 

9. For each of the following scenarios…draw a free body diagram of the apple, identify all the forces 
acting on the apple, identify the corresponding reaction forces: (a) you hold an apple over your head 
(b) you drop the apple (c) the apple hits the ground.  

 

 

 

 

 

 

 

 

10. As you sit in a chair, does the chair exert an upward force against your derriere (French for behind). 
How much force does the chair exert? How do you know? In what direction is the force acting on your 
derriere? 

 

 

11. A horse pulls a heavy wagon with a certain force. The wagon, in turn, pulls back with an opposite but 
equal force on the horse. Why do these two forces not cancel/balance one another, making 
acceleration impossible? Use free-body diagrams to help your explanation. 

 

 


