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Answer all the questions.

1 Fig. 1 shows a hammer used as a lever.

 (a) (i) Add two labels to Fig. 1 to show the position of the Effort and the position of the Load.
 [2]

Fig. 1

  (ii) State the class of lever represented by the hammer being used in Fig. 1.

 ...................................................................................................................................... [1]

  (iii) Give two ways to improve the efficiency when using a hammer to remove nails as shown 
in Fig. 1.

1  ........................................................................................................................................

2  ........................................................................................................................................ 
 [2]

  (iv) Explain how the hammer used as a lever is different to a wheelbarrow used to carry a 
load.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]

 (b) (i) Explain what is meant by the term ‘mechanical advantage’.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]

  (ii) Give one application, other than a hammer, of a hand tool used to give mechanical 
advantage.

 ...................................................................................................................................... [1]
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2 (a) Fig. 2 shows a direct current (DC) electro–mechanical relay.

component A contacts

Fig. 2

  (i) Name component A shown in Fig. 2.

 ...................................................................................................................................... [1]

  (ii) Component A has an operating voltage of 12 V and a resistance of 60 ohms.
   Calculate the current draw of component A. State the unit in your answer.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [3]

  (iii) Explain what happens when a current is applied to component A.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [3]

  (iv) Give two reasons why the device shown in Fig. 2 would be used in a circuit.

1  ........................................................................................................................................

2  ........................................................................................................................................ 
 [2]

  (v) Name one other DC electro–mechanical device.
 

 ...................................................................................................................................... [1]
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3 (a) Fig. 3 shows a vacuum generator.

  (i) Add one label to Fig. 3 to show the intake port. [1]

Fig. 3

  (ii) Use the terms below to complete the statement describing the operation of the vacuum 
generator.

Suction   ambient air pressure   friction   pressure drop

   The pressure outside the vacuum is the ....................................................................... . 

The turning fan creates a ....................................................................... in the area 

behind the fan, below the pressure level outside the vacuum generator. This creates 

....................................................................... and a partial vacuum, inside the vacuum 

generator. [3]

 (b) Describe how a vacuum power source could be used in manufacturing, other than for 
cleaning.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]

 (c) Give two benefits of using vacuum power in food manufacturing.

1  ................................................................................................................................................

2  ................................................................................................................................................ 
 [2]

 (d) Name one other power source used in engineering.

 .............................................................................................................................................. [1]
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4 Fig. 4 shows a gear train.

driver gear C 12 teeth
gear B 12 teeth

gear A 17 teeth

Fig. 4

 (a) (i) State which gear, A, B or C, in Fig. 4 is the idler gear.

 ...................................................................................................................................... [1]
 
  (ii) State the purpose of the idler gear used in this example.

 ...................................................................................................................................... [1]

  (iii) Calculate the velocity ratio of the gear train in Fig. 4.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]

 (b) (i) State what is meant by the term ‘compound gear’.

 ...................................................................................................................................... [1]

  (ii) Give one application that could use compound gears.

 ...................................................................................................................................... [1]
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 (c) Fig. 5 shows a gearbox for a toy car driven by a direct current (DC) motor using a worm gear.

worm gear

DC motor

Fig. 5

  (i) Give one advantage of using this arrangement to make the toy car move.

 ...................................................................................................................................... [1]

  (ii) State the energy conversion that takes place to make the toy car move.

   .................................................................  to  ................................................................. [2]

  (iii) State how the direction of the motor can be reversed.

 ...................................................................................................................................... [1]
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5 Fig. 6 shows a pneumatic door system used on a bus.

Component A

bus doors
Component C

Component B

Fig. 6

 (a) (i) Name components A and C.

A  ........................................................................................................................................

C  ........................................................................................................................................
 [2]

  (ii) Explain how components B and C are used to control the operation of the door.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [4]

  (iii) Explain why component A does not use a return spring.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]

  (iv) Give the meaning of the term ‘main air’.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

  (v) Add one label to the pneumatic circuit in Fig. 6 to show one of the main air ports. [1]
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6 Fig. 7 shows two components used to control flow in fluid power systems.

Component A Component B

Fig. 7

 (a) (i) State the method of operation each of the components uses to control flow.

Component A  ....................................................................................................................

Component B  ....................................................................................................................
 [2]

  (ii) Give one hydraulic application that could use component A.

 ...................................................................................................................................... [1]

  (iii) Name one component that could be used to control component B.

 ...................................................................................................................................... [1]
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 (b)* Discuss the benefits of using electrical systems to control pneumatic applications in 
engineering.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [6]

END OF QUESTION PAPER
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