






Question 4 

a) Imagine giving something a push (in outer space). On the axes below, make a 

sketch where the horizontal axis is time and the vertical axis is the momentum of 

the object 

 

 

 

 

 

b) Indicate on your graph where you were pushing the hardest. What specific 

feature of your graph tells you this?  

 

 

c) In physics-speak, we would use the term FORCE to indicate how hard we are 

pushing at a particular time. Based on your previous answer, come up with a 

definition of force in terms of some property of the momentum versus time graph. 

(Check your answer with an instructor). 

 

 

 

d) Rewrite your answer to c) using the formula for momentum in terms of mass and 

velocity. You may use the fact that mass doesn’t change with time. 

 

e) If we applied the same force to a more massive object, how would the 

momentum versus time graph differ? 

 

f) Apart from your definition in part c), can you think of another way to define force? 
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Question 5 

Suppose two objects are interacting (e.g. during a collision when they are 

in contact with each other). In a certain small time interval Δt, the change 

in momentum of the first object is Δp1.  

(answer all questions in terms of Δt and Δp1) 

 

a) What is the change in momentum of the second object during the 

same amount of time?  

 

 

b) What is the force on the first object? 

 

 

c) What is the force on the second object? 

 

 

Question 6 

A small car pushes a large truck that has broken down. They are stuck 

together, so they have the same acceleration. Is the force of the car on 

the truck larger or smaller than the force of the truck on the car? Explain 

why your answer is consistent with Newton’s second law. 


