A car moving 50 km/h skids 15m with locked brakes.  How far will the car skied with locked brakes at 150km/h

1)  To work this problem, consider the fact it will require just as much energy to stop the car as the car already has in kinetic energy.  If F is the friction force, d is the stopping distance, and v is the initial velocity, then:

Required stopping energy: 


Car’s kinetic energy:
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So, to conserve energy,
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An easy way to do these comparison problems is to take the equations of motion for each case and then divide one entire equation by the other:
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now everything cancels out except      
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since the friction force and the masses are the same.

Then we know d1, v1, and v2, so:       
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2) To conserve energy, the big piston must do the same amount of work that is being fed into the little piston.  So,

Little piston’swork:


Big piston’s work:

[image: image7.wmf]l

l

d

F

W

×

=





  
[image: image8.wmf]b

b

d

F

W

×

=


Setting them equal:
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Then we know Fl, dl, and db, so rework the equation into:
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3)A 60kg skydiver moving at terminal speed falls 50m in 1s.  what power is the sky diving expending on the air? 

 Since the skydiver is not accelerating, there must be no net force on him (that is, the force of air resistance must equal the force of gravity).  The air is placing a force on the skydiver and the skydiver is moving through the air, so there must be some energy transfer equal to
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 Joules to fall 50m, and if he is falling at 50m/s, then the power dissipated is 
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 or 30 kilowatts.

4)  If the definition of momentum is
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then square it to get     
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  divide both sides of the equation by 
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 Now the right hand side of the equation is exactly the formula for kinetic energy.  And we know that decreasing the mass of the object will increase the kinetic energy because mass is in the denominator.  Therefore, for two objects with the same p (momentum), the one with less mass will have greater kinetic energy.

5a)  If the golf ball rebounds with the same speed it had before (it doesn’t quite because then there’d be no conservation of momentum), then we can say that
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  where the g and b subscripts indicate the golf and bowling balls.  The bowling ball does not have any momentum to begin with so it is zero and there is just one term on the left hand side.  Do some algebra:
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   So, the momentum of the bowling ball after the collision is twice that of the golf ball.5b)  Since kinetic energy is dependent on the square of the velocity (adding a little velocity means adding a lot of kinetic energy), and since the golf ball is moving very fast and the bowling ball is barely moving at all, it is a safe bet that the golf ball has higher kinetic energy.
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