Machines and efficiency 

1. What is meant by:

(a) the efficiency of a machine

(b) the mechanical advantage of a machine

(c) the velocity ratio of a machine?

2. If a machine had a velocity ratio of 4:

(a)  would the load effort move further than the load

(b) if so how many times further

3. If a machine had a mechanical advantage of less than one what would that mean?

4. An inclined plane (ramp) is a very simple form of machine. Does it have a velocity ratio of more or less than one?

5. What is the purpose of a machine?

6. Is the work done per second by a real machine bigger, equal to or smaller than the energy per second put into it?

7.
What is the approximate efficiency of a petrol driven internal combustion engine?

8.
Which would have the higher compression ratio - a diesel engine or a petrol engine?

9.
At what point in the four-stroke cycle should both the inlet and outlet valves be open?

10. Write down two reasons for the low efficiency of the internal combustion engine.

11.
The piston of an internal combustion engine is made of a metal with a lower linear

expansivity than the cylinder. Will

(a)
the engine seize up;

(b)
the piston become loose in the cylinder;

(c)
the cylinder swell up and explode?

12.
(a) What are the parts of the internal combustion engine labelled A to D in the diagram?

     (b) What is the name of the stroke shown?

13. Explain why an engine with an output of 500 W and an input of 480 W would be impossible.

14. Write a short account of your views on perpetual motion machines.

15. In what ways does a jet engine differ from a rocket?

16.
 How is the velocity ratio of an inclined plane calculated?

17. (a) Draw a diagram of a pulley system with a velocity ratio of 4.

(b) Such a pulley system is used to lift a load of 450 N. The effort needed to do this is found to be 125 N. What is the efficiency of the system?

18. An inclined plane is used to raise a load of 500 N through a vertical height of 4 m. To do this an effort of 120 N is moved 20 m up the plane.

Calculate:

(a) the work input; -

(b) the work output,

(c) the efficiency of the system;

(d) the energy converted to heat and sound.

19. A lever has a mechanical advantage of 5. What would be the mechanical advantage if the load and effort were interchanged?

20. A pulley system has a velocity ratio of 3. It is used to lift a load of 1200 N. If an effort of 450 N is needed and the system is frictionless find the mass of the moveable pulley block.

21. What is the general purpose of a machine?

22. A racing bicycle has wheels 68 cm in diameter. The pedal wheel has 50 teeth and the rear sprocket 15 teeth. If the radius of the pedal crank is 17 cm find the velocity ratio of the bicycle.

23. What would be a likely value for the mechanical advantage of a bicycle?

24. Explain the purpose of the following in a jet engine:

(a) compressor

(b) combustion chamber

(c) turbine.

25. Why should you use a spanner with a long arm, but not too long an arm, when tightening a nut?

26. A screw jack has an arm 30 cm long and is used to raise a load of 800 N. If the effort needed is 50 N and if the pitch of the screw is 4 mm find:

(a) the mechanical advantage;

(b) the velocity ratio;

(c) the efficiency.
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