Chapter 5
Work and Machines

What you’ll learn:

· Explain the meaning of work.

· Explain how work and energy are related.

· Calculate work.

· Calculate power.

Vocabulary:

· Work

· Power

I. Section 1  Work

a. What is work?  

i. No. It not something you do for money.

ii. Scientifically it is when you – apply a force over some distance parallel to the distance. 
b. When work is done the 

i. Force and

ii. Movement must be in the same direction.

c. Work and energy

i. When work is done energy is used up.

ii. Energy is defined as 

1. the ability to cause a change

2. or the ability to do work.

3. doing work creates a change in an object.

d. Calculating work

i. Work = Force x Distance  

ii.  W = F x d 
iii. SI unit joule
e. Power – 

i. Definition-the rate at which work is done.

ii. The amount of work done in a given time period. 

iii. The faster you work the more power it takes.
iv. Equation

1. Power = Word ÷ time

2. P = W ÷ t

3. SI unit Watt

What you’ll learn:

· Explain how machines make work easier.

· Calculate mechanical advantage.

· Calculate efficiency.

Vocabulary

· Machine

· Effort force

· Resistance force

· Mechanical advantage

· Efficiency

II. Section 2 Using Machines

a. What is a machine?  A MACHINE ALWAYS MAKES MORE WORK
i. So, why do we use machines?

ii. Machines make more work but make it easier to do the work !!

b. Making work easier.

i. Machines apply a larger force than you could

ii. The force that you apply is smaller than normal

iii. The distance you apply the force over is greater than normal

iv. Some machines simply change the direction on the force

v. So, to make the work easier, machines 
1. apply a small force over

2. a great distance or
3. change the direction of the force

c. The Work done by a Machine occurs in two parts

i. Work Input- what you do

1. Input force

2. Input distance

ii. Work Output – what the machine does

1. Input force

2. Input distance

iii. Work input and work output must equal

1. ideal machines hold true to this

2. Work in = Work out
iv. Mechanical advantage- 

1. a measurement of how good a machines is

2. a mechanical advantage of 2 

· means the machine does twice the work you do

· or you use half the force required

v. Efficiency- 
1. a measurement of  the work input and the work output in a machine.

2. machines always make more work So,

· you never get out what you put in

· Why?  FRICTION

3. The more efficient a machine is the less friction it would have.

What you’ll learn:

· Describe the six types of simple machines.

· Calculate the ideal mechanical advantage for different types of simple machines.

Vocabulary 

· Simple machine

· Lever

· Pulley

· Wheel and axle

· Incline plane

· Screw

· Wedge

· Compound machine

III. Section 3 Simple Machines

a. There are six types of simple machines

i. Simple machine – one that does work with only one movement.

ii. Simple machines are found everywhere
b. The six machines are grouped into two main groups.

i. Lever Family (made of three types)

1. Lever – a machine that is free to pivot, or turn, about a fixed point.

· Levers have fulcrums- the fixed point

· three types

i. First class –see-saw

ii. Second class – wheel barrel

iii. Third class- broom 

· M. A. = Effort distance ÷ Resistance distance
2. Pulley- a grooved wheel with a rope, chain or cable running along the grove.

· Fixed pulley- one where the pulley rotates in position

· Movable pulleys- A pulley system where the pulley rotates and moves its position

· Block and tackle system- a combination of movable and fixed pulleys. 

· M. A = count the number of supporting ropes

3. Wheel and Axle- a machine consisting of two wheels of different sizes that rotate together

· M. A. = Radius of wheel ÷ Radius of axle

· The larger the wheel the easier it is to turn
ii. The Incline plane family

1. Incline plane-a sloping surface that reduces the amount of force required.

· Stairs or ramps

· M.A. = effort distance ÷ resistance distance  

Length ÷ height

2. Screw- an incline plane wrapped around a fixed point

· M.A. = the more twists the easier it is to turn

· Spiral stair cases

3. Wedge- a movable incline plane

· Knife

· Door stop

c. Compound machine- a combination of two or more simple machines.
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