Work, energy and power    

In these problems take g = 10 m/s2 where you need it.

1. Write down the energy changes that occur when:

(a) a match is lit;

(b) a lump of putty falls from rest onto the ground;

(c) an electric motor driven by a battery lifts an object;

(d) a battery lights a torch bulb;

(e) a photograph is taken;

(f)  an electromagnet lifts some scrap metal;

(g) a plant grows.

2. List:

(a) the types of energy

(b) the sources of energy

(c) the alternative energy sources available at present and write a sentence about each one given an advantage and a disadvantage of its use.

3. How much work has been done when a force of 6 N moves 3 m?

4. (a) How much energy has been gained when a 45 kg sack is lifted onto the back of a lorry

1.5 m above the ground?

(b) What has gained the energy?

(c) Where has this energy come from?

5. A box slides down a ramp. Why might the potential energy lost by the box be greater than the kinetic energy gained by it?
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6. Figure 1 shows a box sliding down a ramp.

Calculate:

(a) the weight of the box;

(b) the potential energy lost by the box;

(c) the kinetic energy gained by the box;

(d) the work done against friction;

(e) the size of the frictional force.

Data: mass of box 4kg 

height of box at start = 3 m, 

velocity at the bottom = 7 m/s

(Assume that the frictional force is constant and that no energy is lost as frictional heat or sound).

7. A boy of mass 50 kg runs up a flight of stair in 3 s. If the flight is 3 m high calculate:

(a) the weight of the boy;

(b) his gain in potential energy;

(c) his power in watts.

8. An effort of 250 N raises a load of 1000 N through 5 m. If the effort moves 30 m find:

(a) the work done by the effort;

(b) the work done by the load;

(c) the efficiency of the system. 

9. Calculate the kinetic energy of:

(a) a 3 kg trolley travelling from right to left at 5 m/s;

(b) a 5 kg trolley travelling from left to right at 6 m/s;

(c) a 600 kg Metro travelling at 20 m/s. 

10. What is the maximum amount of work that can be done in 15 s by an engine working at 30 kW?

11. The brakes of a car can give a force of 3500 N. If the car has a mass of 1000 kg and is

travelling at 20 m/s find:

(a) the kinetic energy of the car just before it brakes; 

(b) the distance the car travels during braking;

(c) the time it takes the car to stop.

12.  500 000 kg of water flows over a 60 m high waterfall every second. If all the energy of the falling water could be turned into electricity what power would be available?

13. A 2 kg trolley is pulled along 25 m by a force. In that distance its velocity is increased from 2 m/s to 5 m/s. Find:

(a) the time taken to accelerate;

(b) the acceleration;

(c) the force; 

(d) the gain in kinetic energy

14. A 200 g ball is dropped from 1 m and bounces up to 0.8 m. 

(a) Calculate the loss of energy of the ball. 

(b) Also find its velocity before and after it hits the ground.
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