
Problem Set #5 due beginning of class, Monday, Oct. 16. Solutions 
 

1) Please redo your midterm showing work, but not providing way too much information. Hopefully, the 
solutions were helpful 

2) Section 4.0 Exercise 1, collision of rotating bodies. NOTE!!!: The grader made a mistake here… as did most 
of the students. Angular momentum is a VECTOR. You must treat it as one. Because the two discs are 
spinning in opposite directions, the total angular momentum is less than that of disk A… just like you would 
subtract the momentum of two bodies having a linear collision. Omega_f = Omega_B, and you lose 80% of 
the original kinetic energy to thermal energy. 

 



  
3) Section 4.1 Example 1, Rotation Direction  

Well done in notes 
4) Section 4.2 Exercise 1, Rotation and kinetic energy. While most students solved this by finding rotational 

energy of each mass, you could also have just used ½ mv2 for each mass. 



 
5) Section 4.2 Exercise 2 Rotation and linear speed 



 
 

6) Section 4.3 Exercise 2, The student below used lovely estimating in my opinion. 

 
 

7) Section 4.3 Exercise 4  
 



 
8) Section 4.4 Exercise 2 

 



 
9) Section 4.5 Exercise 1 

You can look up the exact coefficients in the text. The key is that for the same radius, shapes that have the 
mass further from the center will have a higher coefficient… the highest will be the hoop, and the lowest 
will be the solid sphere… but the discus I had you do for 11 below, is likely lower still because the mass is 
localized much more near smaller radii. 
 

10) Section 4.5 Exercise 2 
 

 
 
 
 



 
11) Read Section 4.5, exercise 3 and do the following:  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
You can also see my solution at 
http://sharedcurriculum.wikispaces.com/file/view/PS7_SUS_W15_Q5%20solution.jpg/542965166/PS7_SUS_W15_Q5%20solution.jpg  
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12) Section 4.6 Exercise 2 

 

 
 
 
 



 
13) Section 4.7 Exercise 1 

 
 

 
 
 
 
 



 
14) Section 4.7 Exercise 2 In this situation, we are conserving momentum, true, but its angular momentum that 

this problem is about. It seems that we should also conserve energy because there is no work done from the 
outside… but can work be done from the inside?...  the answer is certainly “yes!”… think about an explosion 
that blows two particles apart. There’s no outside force, but there can be lots of work done on each particle. 

 
 



 
15) You have an ax to grind, and you decide to grind it on the outer rim of a round 5 kg stone grinding wheel of 

uniform thickness and radius 30 cm. The coefficient of friction between steel and stone is 0.3.  You spin the 
wheel up to 1000 rpm with a 100 W motor. 

a) How long does it take to spin the wheel up to 1000 rpm? What lens do you use? 
b) Then I push the ax against the wheel with a force of 100 N and the sparks fly! But as soon as you start, the 

electricity goes out and the wheel is spinning freely without power. What is the angular acceleration of the 
wheel as you push against it with the ax? 

 
 
 


