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Assessed problem 

You need to hand in your answers to this question. Write clearly and make sure 

you show your working. 

1. A ball is dropped from 3m onto a table; it bounces, with a coefficient of 

restitution 𝑒 = 0.7. Take 𝑔 = 10𝑚𝑠−2. 

 

(a) How fast is the ball travelling when it first reaches the table? 

[2 marks] 

(b) What height does it reach after the first bounce? 

[2 marks] 

(c) How long does it take from being released to reach that height? 

[2 marks] 

(d) How long does it take to stop completely? 

[4 marks] 

 

Hint: you will need to use the formula for a geometric series. 
 

  

Mark Gill
MPH

Mark Gill
marksphysicshelp
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Homework problems 

Attempt these in your own time; if you have problems, ask at your tutorial. 

1. In 1D collisions, the final and initial speeds are related by 

 

𝑣1 − 𝑣2 = −𝜖(𝑢1 − 𝑢2) 
 

Where 𝜖 is the coefficient of restitution. Use this equation, plus momentum 

conservation, to derive the following expressions for the final speeds of both 

bodies, for the case when 𝑢2 = 0, that is, the second body is initially at rest: 

 

𝑣1 = 𝑢1×
𝑚1 − 𝜖𝑚2

𝑚1 +𝑚2
 

 

𝑣2 = 𝑢1×
𝑚1 + 𝜖𝑚1

𝑚1 +𝑚2
 

 

2. In the lectures, I stated that in 3D, unlike 1D, it was possible to have a force 

which is only a function of position, but which is not conservative. That is, we 

cannot define a potential associated with this force. For us to be able to define a 

potential, the change in kinetic energy on a body due to its motion under the 

force must be independent of the path taken between two points. Here, you will 

see from a simple example that it is straightforward to construct such a non-

conservative force. 

 

The force we consider is 𝐹 = (+𝑘𝑦,−𝑘𝑥, 0) where 𝑘 is a constant. We 

calculate the work done by the force when a body moves from the origin, 𝑂 =
(0,0,0) to point A at (𝑥1, 𝑦1, 0), over two different paths.  

 

 
Path 1 is O-B-A, where B is located at (𝑥1, 0,0). 
Path 2 is O-C-A, where C is located at (0, 𝑦1, 0). 
 

(a) Show that the work done on path 1 is 𝑊𝑂𝐵𝐴 = −𝑘𝑥1𝑦1 

(b) Calculate 𝑊𝑂𝐶𝐴, the work done on path 2.  

Since 𝑊𝑂𝐵𝐴 ≠ 𝑊𝑂𝐶𝐴, the work done is path dependent and this is not a 

conservative force. 
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Tutorial problem 

This is a problem that your tutor might choose to cover during the tutorial. Since 

we’ve only had one lecture this week, I thought I would show you an old 

Comprehensive paper question (this is Q1 of Comp II, in 2000). This might be a 

good opportunity to discuss exam technique and how to answer questions: the end 

of term test is not too long away! 

 


