Review
1. Which of the following describes kinetic energy?

	A)
	It is the energy due to the motion of an object.

	B)
	It is the energy due to the position of an object.

	C)
	It is the gravitational energy of an object.

	D)
	It is the heat energy of an object.




2. Energy can be present in several different forms in nature. What is the name given to the form of energy linked exclusively to the position of an object?

	A)
	Kinetic energy

	B)
	Potential energy

	C)
	Mechanical energy

	D)
	Electrical energy


3. An Olympic diver runs along a 3 m high diving board, jumps into the air, and dives into the pool below. The 56 kg diver has a speed of 8.0 m/s the moment she leaves the diving board. At what point is her gravitational potential energy at its maximum?

	A)
	While she is running along the diving board

	B)
	When she jumps into the air

	C)
	Just before she hits the water

	D)
	When she is under water


4. Which of the following objects possesses gravitational potential energy in relation to the ground?

1. A bird that is flying above the school

2. A student who moves from the first to the third floor of the school to go to Physics class

3. Bruni Surin who runs 100 metres in a record time

4. A pencil that has fallen onto the ground

5. A stopwatch that you left on the lab table

	A)
	1, 2 and 4
	C)
	2, 3 and 4

	B)
	1, 2 and 5
	D)
	2, 3 and 5


5. In which of the following situations is mechanical work being done? (Neglect air resistance)

	A)
	The Olympic Stadium roof supports tonnes of ice and snow in the winter.

	B)
	A puck slides along a frictionless surface of a hockey rink.

	C)
	A hockey bag is carried across a locker room.

	D)
	A referee drops a puck to the ice during a face-off.


6. A person drops a stone from a window of an apartment building.Which one of the following graphs represents the stone's change in potential energy with respect to the ground as a function of time? 
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7. The kinetic energy of an object depends on several factors. Which one of the following graphs represents the change in kinetic energy of an object as a function of its speed?
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8. A roller coaster car passes through point I at a speed of 12 m/s and then keeps going, passing through points II and III. The car's path is illustrated below.
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Frictional forces are negligible. Which of the following graphs best represents the kinetic energy of the car as a function of its position?
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9. A baseball of mass 250g, pitched with a speed of 40 m/s, is caught by the catcher, whose glove moves backward 25 cm while stopping the ball. 

a) What was the kinetic energy of the ball? [200 J]

b) How much work did the catcher’s glove do on the ball? [-200 J]

c) What average stopping force was exerted on the ball? [-800 N]

10. A cart, initially at rest, acquires a kinetic energy Ek from the application of constant horizontal force F, over a distance, Δd. On another identical cart, also initially at rest, a constant horizontal force twice as large as the first force is applied over the same distance, Δd. What is the kinetic energy of the second cart compared with the first cart? [Twice as much]
[image: image20.wmf] 


11. The great pyramid of Cheops is 146 m high. Workers used large stones to build this structure. Each stone had a mass of 900 kg. Egyptologists believe that ramps were used to raise the stones to the height needed. It is thought that 6 workers, each pushing with 400 N force, could accomplish this task. Neglecting friction, what would be the length of the ramp needed to get each stone to the top of the pyramid? [536.6 m]
12. A car, travelling along a horizontal road, has kinetic energy of 1.6 ( 106J. The driver slows the car to half of its original speed. What is the new kinetic energy of the car? [4.0 ( 105 J]
13. A 100 g ball is thrown vertically upward from the ground with a velocity of 20 m/s. Disregard the effects of air resistance. What is the kinetic energy of this ball after it has risen 5.0 metres? [15.1 J]
14. A 2.0 kg ball rolls along a frictionless surface, as illustrated below. It passes point C at a speed of 20.0 m/s. What was the speed of the ball at point A? [22.3 m/s]
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15. A 100-kg object is slowly moved up a ramp into the back of a truck at a constant speed. This situation is illustrated below. If a worker pushes with a force of 600 N parallel to the ramp, how far up the ramp can he push? [1.63 m]
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16. A mining cart is pushed up a slope as shown in the sketch below.
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The force applied to the cart as a function of distance is graphed below.
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At the end of this movement, the kinetic energy of the cart had increased by 120 joules and the gravitational potential energy had decreased by 800 joules. What is the total amount of mechanical energy lost as heat because of friction? [80 J]
17. The starter motor of a car is not working.  One person stays in the car while the other pushes it from behind to get it up to a certain speed so that it can be started.  The car and the person inside it have a total mass of 1.00 ( 103 kg.  Disregard the effects of friction. The car is at a complete stop. The person who pushes it exerts a force of 2.00 ( 102 N for 15.0 seconds. How much kinetic energy does the car gain as a result of the push? [4500J] 
18. A hiker carrying a 15.0 N backpack uses 279 kJ of energy to climb a hill that is 300 m high. What is the mass of the hiker? [93.4 kg]
19. At the end of a particle accelerator, an electron (mass 9.11 ( 10-31 kg) is travelling horizontally at a velocity of 1.6 ( 106 m/s at a height of 1.0 m above the ground. What is the total mechanical energy of this electron with respect to the ground? [1.17 ( 10-18 J]
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20. A stone with a mass of 200 g is thrown horizontally from the top of a cliff overlooking the ocean with a velocity of 20 m/s.  Disregard the effects of air resistance. What is the kinetic energy of the stone just before it hits the water? [69.4 J]
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21. A construction worker does 100 J of work against gravity to stack 6 identical boards, one on top of the other. Each board is 0.050 m thick. What is the mass of one board? [13.6 kg]
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