Work and Energy

Work is done when a force causes an object to move a distance. A force may be applied but if the object does not move, no work has been done. It is measured in Joules (J).

Energy is the ability to do work. It is also measured in J (which is N/m).

The various forms of energy can be classified into 2 categories:

· Kinetic Energy is the energy of an object in motion.

· Potential Energy is stored energy.

A common potential energy is gravitational potential energy, which is the potential energy of an object that is able to fall.

In all situations, whenever work is done on an object, there is a change in the object’s energy. For example, when you lift your backpack, you are doing work since you applied a force over a distance but have also caused a change in the backpack’s gravitational potential energy. 
**Energy cannot be created or destroyed. It can only be transferred from one object to another or be transformed from one form of energy to another.

Work can be calculated using the following formula:

(Work in Joules) = (Force in Newtons)  X  (distance in metres)

OR

W = Fd

Example, How much work does Mark do when he pushes a box 3.0 m with a force of 

150 N?

d = 3.0 m
W = Fd

F = 150 N
     = (150 N) (3.0 m)

    

     = 450.0 J

Therefore, Ian does 450.0 J of work on the box. 
Homework

1. It took Maya a lot of effort to pick up her schoolbag this morning (because she actually does her homework, so there were real books in it). If the bag weighed 5 N and her shoulder is 1.5m off the ground, how much work did she do?

2. Ryan, Aaron, and Adam pushed a 500 N car along the road for 4m. How much work did they do together?

3. Being a show-off, Harrison tried to push his car along the road by himself. He exerted a 9000 N force on the car but was unable to move it (he forgot the brakes were engaged). How much work did he do?

4. a) Maame did 20 J of work using a 0.5 N force to throw a ball straight to Irabelle. How far away was Irabelle standing?

b) Irabelle catches the ball and throws it back to Maame with a 2 N force. How much work did Irabelle do?

c) What was the total amount of work done on the ball?

5. Jessica did 50 J of work to push a chair 5m along the hallway. What force did she use to push the chair?
6. Jarid lifted a 10 kg book up to a shelf 4m off the ground, how much work did he do?

Bonus: St. Paul’s, the distance between floors is 4m. The elevator in the school weighs 1000 N. Two teachers each weighing 500 N get in the elevator at the ground floor. The elevator goes up two floors and one teacher gets out. The elevator then goes up two more floors and the other teacher gets out. How much total work was done by the elevator?
