WORK
Work is done when a force moves through a distance. In other words, work = force x distance.
W= f x d
Here are two examples of work being done. 
Example #1
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	In this example, a force of 20 Newtons pushes  a “thingy” a distance of 10m across the floor. The work done can be calculated like this:
W=f x d
W= 20N x 10m
W= 200Nm  or 200Joules  ( 1nm is equal to 1 Joule )



Example #2
	

	In this example, a box weighing 40Newtons  is lifted from the floor to a shelf that is 2meters above the floor. The work done lifting the box is:
W=f x d
W=40N x 2m
W=80nm or 80J ( Remember: 1nm is equal to 1 Joule )



As with most of the equations you have used in this class, you should be able to rearrange the basic work equation to calculate force, work, or distance as needed.
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Here are 3 example problems that require you to solve for work, force and distance respectively. 
	1. Leonard lifted a 60N chair from the floor and placed it on top of a table .8m high. How much work did he do?
W=f x d
W= 60N x .8m
W= 48nm or 48J
2. Hanna did 10 000J of work while pushing with a force of 500N to pull a wagon 20m across the floor. How far did she move the wagon?
D= w/f   
D= 10 000J / 500N
D= 20m
3. 30J of work was required to lift a box 2.0m to a shelf. What was the weight of the box?
F= w/d
F= 30J / 2.0m
F= 15N



Practice Problems: Set each problem up in three steps and be sure to carry the units through the problems.
ENERGY AND WORK PROBLEMS

Answer each question. Put your answers in your notebook. Set any problems up in three steps.
1. How much work is done when a 40N force is used to slide a box 20m across the floor?
2. Joe weighs 735N. He climbs to the top of a 3.0m ladder. How much work did he do?
3. What is the mass of a 20kg bucket of concrete?
4. What is the weight of a 20kg bucket of concrete?
5. How much work is done to lift a 20kg bucket of concrete up a 3.0m high ladder?
6. Moe has a mass of 50kg. What is Moe’s weight? 
7. If Moe runs up a 2.0m high flight of stairs in 2.0s, how much work has he done?
8. A 400N force does 1200J of work to move a crate. How far was the crate moved?
9. How much work is done to lift a 2000kg elevator to a height of 20m?
10. What is the weight of the elevator in the previous problem?
11. Energy is defined as the ability to do work. In other words, energy = work. If this is true, what is the measurement unit of energy?
12. Energy is defined as the ability to do work. In other words, energy = work. How much energy is needed to lift a 2000kg elevator to a height of 20m?

· GPE is Gravitational Potential Energy. GPE is STORED ENERGY and is equal to the work done lifting a an object. GPE= mass x gravity x height. Remember, the acceleration due to gravity, that’s “g”, is always going to be 9.80m/s2 on Earth…

13. A truck sitting at the top of hill has GPE with respect to the valley below.  Suppose a 4000kg truck is sitting at the top of an 80m high hill….
A. How much work did the truck engine have to do to lift the truck to this height above the valley floor?
B. How much GPE is stored by the truck when it is at the top of the hill? ( Remember energy = work)
C. Gravitational Potential energy is calculated using the equation GPE=mgh. (m is mass, g is the acceleration due to gravity, and h is height measured in meters.)
14. Joe has a mass of 56kg. He is sitting on the roof 3.5m above the ground. How much GPE does Joe have relative to the ground?
15. Look back at question 14. How much work did Joe do to climb the ladder to the roof? 
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