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Mechanical Systems

Energy, Friction and Efficiency
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Vocabulary 

Work: is a force exerted on an object that 
moves the object some distance.

Mechanical Advantage (MA): is the 
comparison of the force produced by a 
machine to the force applied to the 
machine.
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Kinetic Energy: the energy of 
motion
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Potential Energy: stored energy
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Skate Park Simulation

https://phet.colorado.edu/sims/html/energy-skate-park-
basics/latest/energy-skate-park-basics_en.html



+
Did you know

■ Energy cannot be created or destroyed

■ It can only be transmitted (moved from one place to 
another) or transformed (change forms)

■ What is the difference?
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Simple Machines

■ Simple machines TRANSMIT energy from one part of the 
machine to another

■ kinetic energy doesn't change form in a lever, pulley, inclined 
plane, etc.

■ you put kinetic energy into it and you get kinetic energy out of it
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Simple Machines

■ However, as a simple machine TRANSMITS energy from one 
part of the machine to another, some of the energy is 
TRANSFORMED into waste heat energy

■ Why?
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Transformed Energy

■ FRICTION is the thief that causes your machine to lose 
some of its energy.

■ EFFICIENCY is how we measure how much energy is lost 
from a mechanical system.

■ Machines can never be 100% efficient.
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Efficiency Formula
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Example Question 1

If Ben does 600J of work on a pulley system and in turn, the 
pulley system does 500J of work on a load, how efficient is the 
pulley system?

% Efficiency = (work output / work input) X 100

% Efficiency = (500J /  600J) X 100

% Efficiency = 83.3%
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Example Question 2
A gear system is only 45% efficient.  If 7000J of work is 
inputted into the system, how much work is outputted by the 
system?

Because of the multiplying by 100 part in this formula you have 
to solve this algebraically (which you have all learned in your 
favourite class…. MATH!)

%Efficiency = (Wo / Wi) X 100%

45% = (Wo / 7000 J ) X 100 % ---- Divide both sides by 100%

0.45 = (Wo / 7000 J ) --- Multiply both sides by 7000 J

3150 J = Wo
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Questions
1) What is the main cause of energy loss in a mechanical 

system?

1) What are some ways that we can boost efficiency?

1) Is friction always a bad thing?
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Kahoot

Hoot Hoot!


