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4.  While driving, Anna Litical observed a bug striking the windshield of her car.  
Consider one force to be the bug hitting the windshield.   
a. What is the Newtons’s Third Law 

pair to this force? 
b. Which of the two forces is greater? 
 

 
  
 
  
 
5. Rockets are unable to accelerate in space because 

a. there is no air in space for the rockets to push off of.  
b. there is no gravity in space.  
c. there is no air resistance in space.  
d. nonsense! Rockets do accelerate in space. 

6.  A gun recoils when it is fired.  As the gases from the gunpowder explosion expand, 
the gun pushes the bullet forwards and the bullet pushes the gun backwards.  
How do these two forces 
compare? 

The acceleration of the recoiling gun is 
a. greater than the acceleration of the bullet.  

a. The force of the gun on the 
bullet is larger. 

b. smaller than the acceleration of the bullet.  
c. the same size as the acceleration of the 

bullet. b. The force of the bullet on the 
gun is larger. How do you know? 

c. The forces are the same. 
  

 
 

7.  In the top picture, a physics student is pulling upon a rope which is attached to a 
wall. In the bottom picture, the physics student is pulling upon a rope which is held 
by the Strongman. In each case, the force scale reads 500 Newtons. The physics 
student is pulling 

 
a. with more force when the rope is attached to the wall.  
b. with more force when the rope is attached to the Strongman. 
c. the same force in each case. 
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8.  A high school student hits a nail with a hammer.  During the collision, there is a force 
a.  on the hammer but not on the nail. 
b.  on the nail but not on the hammer. 
c.  on the nail and also on the hammer. 

 
9.  A woman weighing 500 N sits on the floor.  

She exerts a force on the floor of 
a. 5 N. 
b. 50 N. 
c. 250 N. 
d. 500 N. 
e. 1000 N. 

The floor exerts a force on her of 
a. 5 N. 
b. 50 N. 
c. 250 N. 
d. 500 N. 
e. 1000 N.

 
10. A person is attracted towards the center of the earth by an 800 N gravitational force. 

The force with which the earth is attracted toward the person is 
a. very very small. 
b. very very large. 
c. 800 N. 

 
11. An unfortunate bug splatters against your face as you run the 100 meter dash. 

Compared to the force of your face on the bug, the force of the bug on your face is 
a. larger. 
b. smaller. 
c. the same. 
d. Need more information to say 

 
12. An unfortunate bug splatters against your face as you run the 100 meter dash. 

Compared to the deceleration of your face, the deceleration of the bug is 
a. larger. 
b. smaller. 
c. the same. 
How do you know? 

 
 
13. A Mack truck and a Volkswagen Bug traveling at the same speed have a head-on 

collision. The vehicle to undergo the greater change in velocity will be the 
a) Volkswagen. 
b) Mack truck. 
c) Both the same 

 
14. Two people pull on a rope in a tug-of-war. Each pulls with 400 N of force. What is the 

tension in the rope? 
a) Zero 
b) 400 N 
c) 600 N 
d) 800 N 
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15. A bottle sits on the ground as in the diagram above.  Draw 

a separate force diagram for the bottle and for the Earth 
on the diagram to the right.  Remember, the length of a 
force arrow represents the magnitude of the force.  Use 
the following interaction notation. 

bottle the on down pulling Earth the ofgravity  of Force  EbgF


Earth the on up pulling bottle the ofgravity  of Force  bEgF


bottle the supporting surface sEarth' the of force Normal  EbNF


surface sEarth' the on down pushing bottle the of Force  bENF


 

  
 
 Earth 
 
 
 
 

 
 

a. Compare the magnitude and direction 
of  with the magnitude and 

direction of .  How do you know? 

EbgF  



bEgF  



 

b. Compare the magnitude and direction 
of EbNF  


 with the magnitude and 

direction of bENF  


.  How do you know? 

 
 
 
 
 
 
 

c. Compare the magnitude of  with 

the magnitude of .  How do you 

know? 

EbgF  

EbNF  

 

d. Compare the magnitude of  with 

the magnitude of .  How do you 

know? 

bEgF  

bENF  
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16. A 70 kg Mother and her 35 kg son are standing at rest on an 
ice rink, as shown above. They push against each other, 
causing them to glide apart.  Assume friction is negligible.  
Draw a separate force diagram for the woman and for her 
son as they push each other apart.  Remember, the length 
of a force arrow represents the magnitude of the force.  Use 
the following interaction notation. 

son her on pushing Mother the of Force MSF

Mother. his on pushing son the of Force SMF


 

 
 
 
 

 
 
 
 
 
a. Compare the magnitude and direction 

of  with the magnitude and direction 

of .  How do you know? 

MSF


SMF


b. Given your answer to (a), who is 
moving faster after they separate?  
How do you know? 

 
 
 
 
 
c. Compare the magnitude of the force of gravity acting on the Mother   and the 

magnitude of the force of gravity acting on the son 

gMF


 gSF


.  How do you know? 


