
Do Now: 

What is a machine? 



Machines 



What Is a Machine?  
 A machine is a device that allows you to do 

work in a way that is easier or more effective.  

•  Remember, in science, work is done on an 
object when the object moves in the same 
direction in which the force is exerted 

•  The formula used to calculate the amount of 
work done on an object is: 

 
Work = Force x Distance (expressed in 

Joules (J)) 

 



How Machines Do Work 
•  A load of soil for your school garden has been 

dumped 10 meters from the garden 
•  How can you move the soil easily and quickly? 

Handfuls? A shovel? A wheelbarrow? But be 
careful what you think -  
•  Using a machine may make work go faster, but 

it does not mean you do less work 



Shovels make the work easier for 
these students.  



Moving a pile of soil will involve the same amount of 
work whether you use your hands or a shovel. 
Why? 

What a shovel or any other machine does is change 
the way in which work is done.  

 
 



How do machines make work easier? 
•  A machine makes work easier by changing at 

least one of three factors:  

1. The amount of force you exert 
2. The distance over which you exert your 

force 
3. The direction in which you exert your 

force.  

•  In other words, a machine makes work easier 
by changing either force, distance, or 
direction 



Input and Output Forces  
•  When you use a machine to do work, YOU exert a force 

over some distance called the input force.  
•  For example, you exert a force on the handle of a shovel 

when you use it to lift soil.  
•  YOU exert the input force that moves the machine a 

certain distance, called the input distance.  



• The force the MACHINE exerts on an object (dirt) 
is called the output force. 

• The MACHINE does work by exerting a force over 
another distance, called the output distance. 



Closure:  
Use stick figures and copy the drawing. There are 
2 steps: Putting the shovel into the dirt, and then 
placing the shovel full of dirt onto the pile. Label 
the INPUT force and distance and the OUTPUT 

force and distance. 



Do Now: 

What is the name of the force you 
exert on a machine? 



Input and Output Work  
Work = Force x Distance 

•  The input force times the input distance 
is called the input work 

•  The output force times the output 
distance is called the output work 

•  When you use a machine, in a perfect 
world, the amount of input work equals 
the amount of output work. (ideally) 

Input work = Output work 



       Input Work 
The gardener exerts 
a large input force 
over a small input 
distance 

Input Force +  Input Distance = 
Output Force + Output Distance 

     Output Work 
The shovel exerts 
a small output 
force over a large 
output distance 

When the IF is 
large, the ID 
must be 
small..... Then 
the OF will be 
small and the 
OD will be large 



Increasing Force  
•  In some machines, the output force is greater 

than the input force 
 
If a machine allows you to use less input force 
to do the same amount of work, you must apply 
that input force over a greater distance. 
 
 

IF  +  ID  =  OF  +  OD 



•  What kind of machine allows you to exert a 
smaller input force?  

•  Think about a ramp 
•  Suppose you have to lift a heavy object onto a 

truck  
•  Instead of lifting the object, you could carry it 

up a ramp 



•  Because the length of the ramp is greater than the 
height of the truck bed, you exert your input force 
over a greater distance 

•  However, when you use the ramp, the work is easier 
because you can exert a smaller input force. It would 
be even easier if the movers used a dolly and pushed 
the object up the ramp 

 



A faucet knob changes force in the same way. 

You need a small amount of force to turn the knob but you 
must twist it many times so that it can exert a large 
amount of force to open the valve inside. The valve needs 
to open only a small amount in order for the water stream 
to flow. 



Increasing Distance 
•  In some machines, the output force is 

less than the input force 
•  This kind of machine allows you to exert 

your input force over a shorter distance 
•  In order to apply a force over a shorter 

distance, you need to apply a greater 
input force 

 
IF  +  ID  =  OF  +  OD 



•  When do you use this 
kind of machine?  

•  Think about taking a 
shot with a hockey 
stick  

•  You move your hands a 
short distance, but the 
other end of the stick 
moves a greater 
distance to hit the puck 

•  When you use 
chopsticks to eat your 
food, you move the 
hand holding the 
chopsticks a short 
distance 

                                                  



•  The other end of the chopsticks moves a 
greater distance, allowing you to pick up and 
eat food 

•  When you ride a bicycle in high gear, you apply 
a force to the pedals over a short distance 

•  The bicycle, meanwhile, travels a much longer 
distance 



Changing Direction  

•  Some machines do not change either 
force or distance 

•  What could be the advantage of these 
machines?  

•  Well, think about a weight machine. You 
could just lift the weights, and many 
people do, but without a spotter that 
can be dangerous. 



•  By running a steel cable over a small wheel at 
the top of the machine, you can raise the 
weights by pulling down on the cable 

•  This cable/wheel system is a machine that 
makes your job easier by changing the 
direction in which you exert your force 



Let’s Review 

Ex. – a ramp 

Ex. – a shovel 

Ex. – a pulley 


