
Solution to PHY180F Term Test 2 2005 
Question 1 
(a) Angular momentum is conserved. 
Angular Momentum Before = Angular Momentum After 
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Final Energy = 0.23 J. 
Loss of Energy =  fi EE −

 =  1.0 – 0.23 
 = 0.77 J. ( or 0.8 J) 

 
Alternate solution by not substituting in values until the end of the solution 
(a) Angular momentum is conserved. 
Angular Momentum Before = Angular Momentum After 
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 = 0.77 J. (or 0.8 J) 
 



Question 2 
(a) 
Define the direction to the right as positive. 
The potential energy of m1 at A is converted to kinetic energy at B where m1 has a speed 
v1i just before colliding with m2. 
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Call v1f the speed of m1 at B just after the collision. 
From your aid sheet you should have the formulae for collisions given in Serway on page 
262 (one could always start from conservation of momentum and conservation of energy 
and solve for  v1f ). 
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1m is now moving to the left and as it rises up the track its kinetic energy will be 

converted back to potential energy as it until it reaches hmax where its speed will be zero. 
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.hmax =  = 0.556 m. 

 
(b) 
If the track were aluminum instead of wood, the moving magnet would induce eddy 
currents in the track which would create a magnetic field opposing the motion of m1 and 
not all the potential energy would be converted to kinetic energy resulting in a smaller 
hmax. 



Question 3 
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R1 = ln (5) = 1.61  (recall that there is a constant with dimensions and magnitude 1) 
R1 = 1.61 m. 
(c) If  M is located at the origin and r

r
 is the position vector for m then by definition 
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(d) Yes 
(e) The exponent in can’t have any units so there must be a constant k in front of r 

which has a magnitude of 1 but units of m
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