Oct. 20. 2014

I can explain how work and energy are related. 

I can explain how kinetic energy is energy in motion where potential energy is energy of position.

Chapter 9 Work, Energy, and Energy Resources
Energy is the ability to do work.

Work occurs when a force causes an object to move in the direction of the force. 

Each time work is done, something is given by one object to another that allows it to do work. 

Work and energy are expressed in the same unit-joules.

Kinetic energy is energy in motion. Objects with kinetic energy can do work. 

Kinetic energy depends on speed and mass.

Kinetic Energy = mv2               
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Kinetic Energy =Mass times velocity squared divided by two.

M stands for the object’s mass.

V stands for the object’s speed. 

Speed is squared, so speed has a greater effect on an object’s kinetic energy than does mass. 

Potential Energy is energy of position.

Potential energy is the energy an object has because of its position or shape. 

A stretched rubber band has potential energy. 

Gravitational potential energy depends on weight and height. When you lift an object, you do work on it by using a force that opposes gravitational force. 

Mechanical energy is the total energy of motion and position of an object. 

Gravitational Potential Energy = Weight x Height

Weight is expressed in Newtons and height is expressed in Meters, gravitational potential energy is expressed in newtons-meters or joules. So a 25 N object at a height of 3 m has 25 N x 3 m = 75 Joules of gravitational potential energy.

Mechanical Energy sums it all up.

Mechanical energy is the total energy of motion and position of an object. 

Mechanical Energy = Potential Energy + Kinetic Energy

When potential energy increases or decreases, kinetic energy has to decrease or increase in order for mechanical energy to remain constant. 

In science, work is done when a force causes an object to move in the direction of the force. In the example above, you may have to put a lot of mental effort into doing your homework, but you won’t be using force to move anything. So, in the scientific sense, you will not be doing work—except the work to turn the pages of your book!



KINETIC AND POTENTIAL ENERGY WORKSHEET

Determine whether the  objects in the following problems have kinetic or potential energy.
Then choose the correct formula to use:

Ek =  m x v2        OR      Ep = Wt. x Ht.
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Sample Problem

1. You serve a volleyball with a mass of 2.1 kg. The ball leaves your hand with a

speed of 30 m/s. The ball has __________________ energy. Calculate it.

The ball has Potential Energy.  Use the formula KE= Mass times Velocity Squared Divided by Two.

  2.1 times 30 times 30 = 1890 divided  by 2 = 945 Joules

Sample Problem

2. A baby carriage is sitting at the top of a hill that is 21 m high. The carriage with the

baby weighs 12 N. The carriage has _________________ energy. Calculate it.

The carriage has potential energy.

Weight times Height

21 times12 = 252 Joules

Have students copy and solve in class.

3. A car is traveling with a velocity of 40 m/s and has a mass of 1120 kg. The car has

_______________ energy. Calculate it.

4. A cinder block is sitting on a platform 20 m high. It weighs 79 N. The block has

_______________ energy. Calculate it.

5. There is a bell at the top of a tower that is 45 m high. The bell weighs 190 N. The

bell has ________________ energy. Calculate it.

6. A roller coaster is at the top of a 72 m hill and weighs 966 N. The coaster (at this

moment) has ________________ energy. Calculate it.
Have Students work on their questions from Ch. 9  if they have not completed the assignment.

