WORK, ENERGY, POWER and MACHINES 

You may find some of the following information useful

Earth's gravity = 10 m/s2 = 10 N/kg.

 Work done = Energy gained = Force x Distance

Potential Energy = mgh

 Kinetic Energy = ½ mv2
Mechanical Advantage = Load/Effort


Velocity Ratio = Distance Effort Moves/ Distance Load Moves in the same time

Efficiency = Work Out/Work in  = Mechanical Advantage/Velocity Ratio

Power = Work one/Time taken

1. What energy changes have occurred in the following examples:

(a) a match is lit 

(b) a ball is dropped from rest onto the ground 

(c) an electric motor driven by a battery lifts up a weight 

2. How much work has been done when a force of 30 N is moved 6 m? 
3. A boy lifts a 15 kg. sack up onto a lorry 1.5 m above the ground. How much energy has the sack gained?

4. A ball rolls down a slope. Why might the potential energy lost by the ball be greater than the kinetic energy gained by it?
5. A  boy or mass 50 kg runs up a 3 m flight of stairs in 2.5 seconds.

(a) what is the force of gravity on the boy? 
(b) what energy in Joules does he use up? 
(c) 
what is his power in watts?
6. What is the purpose of a simple machine?

7. A fishing rod is a form of lever. Show by a diagram the positions of the load, effort and fulcrum (pivot point).
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8. In the diagrams of the weightless seesaws below AC = CB. Calculate the value of the force (F) needed to keep each seesaw stationary.

9. What is the velocity ratio of the lever in diagram (ii)?

10. An effort of 250 N raises a load of 1000 N through 5 m. If the effort moves 30 m what is:

(a) the work done by the effort

(b) the work done by the load, and 

(c) the efficiency?



More questions: 


11. For each pulley system shown in the following diagrams find:

(a) the mechanical advantage
(b) the velocity ratio

(c) the efficiency

12. Calculate the kinetic energy of

(a) 2 kg trolley moving at 3 m/s.

(b) a 500 kg car moving at 20 m/s.
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