Mechanical Advantage (pages 116+117)
1. Write the formula for calculating the mechanical advantage of a simple machine and then put it into the “magic” triangle.
2. What would be the mechanical advantage of a lever system that can lift 100 N with an input force of only 25 N?

3. Jackee-poo squeezes the hand brakes of his bicycle with a force of 60 N. If the brake pads push on the wheel with a force of 300 N, what is the mechanical advantage of this bike’s brake system?

4. What input force would be needed to lift a load of 150 N with a lever system that has a mechanical advantage of 3.5?

5. What is the maximum load that a lever could lift if its mechanical advantage is 3 and the input force applied to the lever is 30 N?

6. A pulley has a mechanical advantage of 1. What does this tell you about the size and direction of the input and output forces?

Ideal Mechanical Advantage
1. Write the formula for calculating the ideal mechanical advantage (IMA) of a simple machine and then put it into the “magic” triangle.

2. What is the IMA of a lever where the output force moves a distance of 5 cm and the input force is applied over a distance of 30 cm?

3. If a lever has an IMA of 2, what distance must the input force move to lift the load a distance of 1 m?

4. A pulley system raises a 100 N weight 5 m, when the rope was pulled 30 m. 
a) What is the IMA of the pulley system?

b) How much force was needed to lift the 100 N weight?

5. A metre stick is used as a lever. If the input force is applied at 0 cm and the output force is exerted at 100 cm, what is the ideal mechanical advantage if the fulcrum is at 75 cm?

6. Two ramps of different lengths are used to lift furniture into the same truck. Which ramp requires less effort?
_______________________________________

7. As the mechanical advantage of a simple machine is increased, how does the distance of the input force compare to the distance of the output force?

Percent Efficiency

1. Write the formula for calculating the efficiency of a simple machine.
2. Explain why a machine cannot have an efficiency of 100%.
3. If the efficiency of a machine increases, what happens to the following? Check one.
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4. Jenny does 25 J of work on the handle of a pencil sharpener. If the pencil sharpener does 20 J of work on the pencil, what is the efficiency of the sharpener?
5. A force of 900 N pushes a wedge 0.10 m into a log. If the work done on the log is 50 J, what is the efficiency of the wedge?
6. A lever system lifts a load force of 100 N a distance of 0.5 m with an effort force of 30 N.
a) What is the mechanical advantage of the lever system?

b) What is the mechanical advantage of the lever system if the system must overcome a frictional force of 5 N?

c) What is the ideal mechanical advantage of the lever system if the input force moved a distance of 1.5 m?

d) Calculate the efficiency for the lever system.

e) What effect did friction have on the percent efficiency of the lever?
