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Basics:  

· The equation for work is _______________.

· The angle theta (() in the work equation is the angle between the ____________ doing the work and the _______________.  

· In order for work to be done on an object, a force must be exerted on the object, the object must be ___________, AND the angle between the force and the _________________ of the object cannot be 90 degrees.
· Power is defined as the rate at which ______________ is being done, or the rate at which energy is consumed.  The SI unit for power is the Watt (W), where 1 Watt = ________.
· One may calculate the net work done on an object by calculating the work done by the _______________ force, OR by calculating the work done by all forces, and ______________ these together.

· According to the work-kinetic energy theorem, the net work done on an object is equal to the change in the object’s ________________ _______________.

· If the net work done on an object is positive, the object ____________________.  If the net work done on an object is negative, the object ___________________, and if the net work done on an object is zero, the object _____________________.

· The three types of mechanical energy we’ve covered are _______________, _________________, and _________________.

· Energy in the universe, cannot be created nor __________________.

· The mechanical energy of a system is conserved so long as ONLY ____________________ forces do work.  

· The two conservative forces we’ve covered are __________________ and ____________________.
· When friction does work, mechanical energy is converted into _______________ energy.

Think About It:
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A child slides 2 meters down a slide. If the child slides twice as far, the work done by gravity _____________ by a factor of ____.
[image: image3.png]Force (N)

400

3004

200

100

Force vs. Distance

00
o

R S S,
0 10 20 30 40 50 60

Distance (m)



If the angle between a force and the displacement of an object increases from 5( to 30(, the work the force does _____________.
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If you double the speed of an object, you _______________ the kinetic energy by a factor of _______.
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If you double the height of an object, you _______________ the gravitational potential energy by a factor of ________.
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An object elevated 5 meters above the earth’s surface has 50 J of gravitational potential energy.  Elevating the same object 5 meters above the surface of the moon would ______________ the gravitational potential energy.
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A spring has is compressed 0.10 meters.  If this compression is doubled to 0.2 meters, the elastic potential energy _____________ by a factor of ________.

Equations:  Write the equation for each of the following, IDENTIFYING each variable:

	Work
	Power
	Work-Energy Theorem
	Kinetic Energy
	Gravitational Potential Energy
	Elastic Potential Energy


Applications:  Show ALL WORK neatly on a second sheet of paper
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1. A 15-kg block is dragged over a rough, horizontal surface by a constant force of 60 N acting at an angle of 30( above the horizontal, as shown.  The block is displaced 10 m, and the coefficient of kinetic friction is 0.2.  (a) Draw the free-body diagram for the block.  (b) Calculate the values for all of the forces acting on the block.  (c) Calculate the net force.  (d) Calculate the net work done on the box.  (f) If the initial speed of the block is zero, what is the final speed of the block, using energy considerations?
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A student pulls with a constant force of 600 N to lift a 50.0 kg crate 3.00 meters.  (a) How far did the student have to pull on the cord to lift the crate 3.00 meters? (b) How much work did the student do?  (c) How much gravitational potential energy did the crate gain?  

3. The graph to the right shows the net force (Force) acting on an flying monkey (m = 4.0 kg) through a displacement of 6.0 meters.  (a) What is the net work done by the object?  (b) What is the change in kinetic energy for the flying monkey.  (c) If the monkey’s initial velocity was 2.0 m/s, solve for the final velocity. 

4. A rollercoaster car and rider (combined mass 500 kg) has a velocity of 5 m/s at point A, as shown.  Assuming the track is frictionless, complete the table and solve for the speed of the cart at positions B and C

	Position
	height
	PEg
	velocity
	KE
	Total Mechanical Enegy

	A
	
	
	
	
	

	B
	
	
	
	
	

	C
	
	
	
	
	


5. A pendulum has a mass of 7.50 kg and oscillates back and forth between positions A and B.  Show all work necessary to complete the table.  If you are getting stuck, recall what the speed of the pendulum bob is at positions A and B.
	Position
	height
	PEg
	velocity
	KE
	Total Mechanical Enegy

	A
	
	
	
	
	

	B
	
	
	
	
	

	C
	
	
	
	
	



6. A 5.0 kg cart is moving with a velocity of 2 m/s along a frictionless horizontal surface.  The cart runs into a spring that is attached to a wall as shown, and compresses it until the cart stops, momentarily at position B, before shooting back in the other direction.  The spring has a spring constant of 1,200 N/m.  Show all work necessary to complete the table. 

	Position
	(x
	PEe
	velocity
	KE
	Total Mechanical Enegy

	A
	0 m
	0 J
	
	
	

	B
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