Mechanical Energy and Work 2017-10-26
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What is going to happen to some of the mechanical energy in each of the following cases?
Does this contradict the Law of Conservation of Mass?

1.  Braking sharply
2.  Hammering a nail
3.  Cutting a piece of metal
4.  Rubbing both hands together, vigorously
5.  A shooting star entering the mesosphere
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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
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A cyclist and her bicycle together have a mass of 80 kg. She arrives at the bottom of a hill at a speed of 10 m/s and stops pedalling.  The bicycle begins to coast up the hill.
Disregarding friction, how high could the cyclist possibly rise up the hill?	
SKETCH AND LABEL INFO
	A)
	0.5 m

	
B)
	
1.0 m

	
C)
	
5.0 m

	
D)
	
10.0 m
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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?
	
A)
	
1.6  106 J

	B)
	8.0  105 J

	C)
	4.0  105 J

	D)
	1.6  105 J
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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?

	A)
	[image: ]
	C)
	[image: ]

	B)
	[image: ]
	D)
	[image: ]
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Which statement best describes mechanical work?
	
A)
	
It is the product of the mass and its speed.

	B)
	It is the product of the component force in the direction of the displacement and the corresponding time interval during which the force acts.

	C)
	It is the product of the component force in the direction of the displacement and the displacement itself.

	D)
	It is the product of the mass and the acceleration.
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A 200-kg oil barrel is moved up a ramp onto a flatbed truck at a constant speed.  The ramp is 3 m long and makes an angle of 30 o  with the ground.  Frictional forces are negligible.
[image: ]
What is the magnitude of the force that must be exerted parallel to the ramp?
A)	980 N
B)	1697 N
C)	1960 N
D)	2940 N
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A machine uses a ball and a detector. A ball with a mass of 0.1 kg has to hit the detector that is 1.0 m above the surface. The mechanism is shown below.


If the ball is moving with an initial speed of 2.0 m/s, from what height must it start so that it will hit the detector? 
[bookmark: Q15]15
Which of the following illustrate the concept of gravitational potential energy?
	
1.
[image: ]

	
2.
[image: ]


	
3.
[image: ]
	
4.
[image: ]



	A)
	1 and 2

	B)
	1 and 3

	C)
	2 and 4

	D)
	3 and 4



[bookmark: Q18]

[bookmark: Q22]22
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?
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A cart, which is initially at rest, moves down an inclined plane. The effects of friction are negligible. The mass of the cart is 500 g, the incline is 40.0 cm high and 60.0 cm long.




What is the speed of the cart when it has gone half way down the incline?
	
A)
	
1.98 m/s
	
C)
	
3.92 m/s

	B)
	2.80 m/s
	D)
	19.8 m/s





ANSWER KEY
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In all cases mechanical energy is transformed and dissipated as heat.
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Example of a complete and appropriate procedure
Given:
- mass of the ball	m = 0.1 kg
- height of the detector	h = 1.0 m
- initial speed of the object	vi = 2.0 m/s
- acceleration of gravity	g = 9.8 N/kg
1.	Total energy at the end
Ek = 0
Eg= mgh = 0.1 kg  9.8 N/kg  1 m = 0.98 J	Etotal = Ek + Eg
Etotal = 0.98 J
2.	Potential energy at the start



Ek =  mv2 =  0.1 kg  2.0 (m/s)2 = 0.2 J
Eg= Etotal – Ek 	= 0.98 J – 0.2 J  = 0.78 J

3.	Height at the start
Eg = mgh
0.78 J = 0.1 kg  9.8 N/kg  h
h = 0.8 m
Answer	The height from which the ball must be released is 0.8 m.
15
D
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Example of an appropriate and complete answer
Calculating mechanical energy at point C
Mechanical energy	= Ep + Ek

= mgh +  mv2

= (2.0 kg) (9.8 m/s2) (25 m) +  (2.0 kg) (20.0 m/s)2
= 890 J
Mechanical energy at point C = Mechanical energy at point A

890 J = (2.0 kg) (9.8 m/s2) (20.0 m) +  (2.0 kg) (v2)

890 J = 392 J +  (2.0 kg) (v2)

v2 = 

v = 
v = 22 m/s

Answer:	The speed of the ball at point A was 22 m/s.
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