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Study sheet - Simple Machines

Force - a push or a pull

Work - to apply a force that makes an object move

Energy - the ability to do work or to cause changes in matter

Simple machine - a machine with few parts

Load - the object being lifted or moved by a simple machine.

Effort force - the force put into a simple machine.

Work is a force moving over a distance.  If I push on a wall and it doesn't move, no work is done.  If I kick a ball and it goes over a fence, you have done A LOT of work.

W = F x d    Work equals force times distance.

There are different types of energy, such as sound energy, heat, light, chemical, electrical, and others.  You must have energy to do work.  Kinetic energy is the energy of motion.  Potential energy is the energy stored in the object.  Heat energy can cause matter to change state, for example, going from liquid to gas.

A machine is something that helps you do work or do work easier.

The simple machines we discussed were the lever and fulcrum, wedge, inclined plane, pulley, screw, and the wheel and axle.

A rigid bar (lever) turns around a point (fulcrum) and is used to move or lift a load at one end by applying an effort force to the other end.  It is used to give you an advantage in doing work by effectively multiplying the force you apply at a cost of moving the lever an additional distance.  The work remains the same.

Pulleys either decrease the amount of effort force you need or they can change the direction of the force.  It is used to give you an advantage in doing work by effectively multiplying the force you apply at a cost of moving the pulley an additional distance by pulling more rope or chain through the pulley system.

A screw is an example of an inclined plane twisted into a spiral.  It allows you to cut into a material and to do it more slowly.

An inclined plane allows an object to be lifted a little at a time and requires less force than if you lifted it straight up all at once.  The work done is the same.

Wedges change the direction of the effort force from an up and down force to a sideways force that separates things.

Gears can change the direction or the amount of a force.  Know about gears on bicycles.  A small gear in back and a big one in front means you will get a lot of speed.  One turn of the pedals and the back wheels spin many times.  If the gears are about the same, you won't go that fast, but you will have a lot of power to climb a hill.

Wheel and axle – This is a simple machine used to do work.  It consists of a circular ring or disk (wheel) which revolves around or is turned by a central shaft (axle) It has many applications, such as reducing friction requiring less work to be done.  It allows motion of a normally stationary object.  For example, by adding wheels to a piece of wood you could maker a dolly to move furniture that would normally have to be carried or pushed along the ground.  Examples include wheels on objects you ride such as cars, bicycles, and wagons, steering wheels, and cranks used to lift objects like water from a well.

Some ways that you can transfer energy from one object to another include rockets, baseball bat hitting a ball, dominos, bowling, and chopping down a tree.

A compound machine is a combination of several other simple machines.  Examples of compound machines include the pencil sharpener we talked about in class, a can opener, nail clippers, and a pizza cutter.

A complex machine is even more complicated.  Examples would include a car, washing machine, airplane, or a bicycle.

Some simple machines found in nature include teeth, skeletons, and claws.  

A fixed pulley does not move and has a fixed attachment point, only the central wheel moves.  A movable pulley actually changes position as the pulley is used.
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When two or more pulleys are used together, it creates a mechanical advantage.  Less force is required to lift a load, but it will take longer because more rope or chain has to be pulled.  The amount of work is the same.  





Examples of some simple machines we use every day are hammers, stairs, ladders, ramps, clothesline pulleys, screws, bolts, crow bars, saws, knives, and many more.

There are different types of levers depending on where the fulcrum is located, it can be in the middle or at the end, or somewhere in between.


A small force on a wheel makes the axle turn more easily or quickly, because it multiplies the effort force, like a lever.

Friction is the resistance you get when two objects are touching each other and one object tries to move.  The extra force required to move the object is often converted into heat.  This energy is wasted.  We often try and minimize the amount of  friction so less enrgy is used to get a certain amount of force but without friction though, many things we take for granted would not work such as brakes in cars, sandpaper, and running!

If you use less force, or push or pull something a smaller distance, you do less work.

Not all simple machines have moving parts like a can opener does.
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