SPH 3U / 4C
Work, Power, Energy Worksheet 

1. How far can a mother push a 20.0 kg baby carriage, using a force of 62 N, if she can only do 2920 J of work?

2. How much work is it to lift a 20 kg sack of potatoes vertically 6.5 m?

3. If a small motor does 520 J of work to move a toy car 260 m, what force does it exert?

4. A girl pushes her little brother on his sled with a force of 300 N for 750 m.  How much work is this if the force of friction acting on the sled is (a) 200 N, 
(b) 300 N?

5. A 75.0 kg man pushes on a 500,000 tonne wall for 250 s but it does not move.  How much work does he do on the wall?

6. A boy on a bicycle drags a wagon full of newspapers at 0.80 m/s for 30 min using a force of 40 N.  How much work has the boy done?

7. A 10 000 kg airplane lands, descending a vertical distance of 10 km while travelling 100 km measured along the ground.  What is the plane's loss of potential energy?

8. How fast must a 1000 kg car be moving to have a kinetic energy of: (a) 2.0 x 103  J, (b) 2.0 x 105 J, (c) 1.0 kW.h?

9. How high would you have to lift a 1000 kg car to give it a potential energy of:
  (a)  2.0 x 103 J, (b) 2.00 x 105 J, (c) 1.00 kW.h?
10. A 50 kg bicyclist on a 10 kg bicycle speeds up from 5.0 m/s to 10 m/s.


(a)  What was the total kinetic energy before accelerating?


(b)  What was the total kinetic energy after accelerating?


(c)  How much work was done to increase the kinetic energy of the bicyclist?


(d)  Is it more work to speed up from 0 to 5.0 m/s than from 5.0 to 10.0 m/s?

1. At the moment when a shotputter releases a 5.00 kg shot, the shot is 3.00 m above the ground and travelling at 15.0 m/s.  It reaches a maximum height of 8.00 m above the ground and then falls to the ground.  If air resistance is negligible, 


(a)  What was the potential energy of the shot as it left the hand relative to the 


       ground?


(b)  What was the kinetic energy of the shot as it left the hand?


(c)  What was the total energy of the shot as it left the hand?


(d)  What was the total energy of the shot as it reached its maximum height?


(e)  What was the potential energy of the shot at its maximum height?


(f)  What was the kinetic energy of the shot at its maximum height?


(g)  What was the kinetic energy of the shot just as it struck the ground?

2. A power mower does 9.00 x 105 J of work in 0.500 h.  What power does it develop?

3. How long would it take a 500 W electric motor to do 1.50 x 105 J of work?

4. How much work can a 22 kW car engine do in 60 s if it is 100% efficient?

5. A force of 5.0 N moves a 6.0 kg object along a rough floor at a constant speed of 2.5 m/s.  


(a)  How much work is done in 25 s.?


(b)  What power is being used?


(c)  What force of friction is acting on the object?

1. How much electrical energy (in kilowatt hours) would a 60.0 W light bulb use in 60.0 days if left on steadily?

2. A 6.0 kg metal ball moving at 4.0 m/s hits a 6.0 kg ball of putty at rest and sticks to it.  The two go on at 2.0 m/s.


(a)  What is the kinetic energy of the metal ball before it hits?


(b)  What is the kinetic energy of the metal ball after it hits?


(c)  What is the kinetic energy of the putty ball after being hit?


(d)  How much energy does the metal ball lose in the collision?


(e)  How much kinetic energy does the putty ball gain in the collision?


(f)  What happened to the rest of the energy?

1. A 3.0 kg metal ball, at rest, is hit by a 1.0 kg metal ball moving at 4.0 m/s.   The 3.0 kg ball moves forward at 2.0 m/s and the 1.0 kg ball bounces back at 2.0 m/s.


(a)  What is the total kinetic energy before the collision?


(b)  What is the total kinetic energy after the collision?


(c)  How much energy is transferred from the small ball to the large ball?

2. Two balls with the same mass, one of wood and the other a ping-pong ball partly filled with sand, are rolled along a desk.  The wooden ball rolls along nicely, but the ping-pong ball stops in a few centimetres.  What happened to its kinetic energy?  Was the kinetic energy changed to heat energy by the force of friction between the ball and the desk?  Explain your answer.

3. A 12 V car battery is found to be capable of storing 2.0 kW.h of electrical energy.  For a certain electric car, it is necessary to develop 10 kW of power to drive at 20 km/h.

(a)  Suppose that the car has 10 such batteries.  How long (in hours) could it run if all 10 of them released all of their energy?

(b)  How far (in kilometres) can the car go on its 10 batteries if they are fully charged?
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