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Answer all the questions.

1 (a) Fig. 1 shows a mechanical system to lift a load using two pulleys.

A

B

effort 100 N load

Fig. 1

  (i) Describe the effect of using the pulley system in Fig. 1.

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

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

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

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

  (ii) Explain what is meant by the term ‘mechanical efficiency’.

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

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

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

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

  (iii) State the basic unit of power.

 .....................................................................................................................................  [1]
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 (b) (i) All moving objects have kinetic energy.
   Calculate the kinetic energy of a 1000 kilogram load travelling at 5 metres per second.

   Use the formula WKE = ½ mv2

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

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

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

  (ii) Complete the table below. The first row has been done for you.

Form of energy Definition Example

Mechanical Energy associated with motion 
and position of an object

Flywheel

Potential 

Heat

[4]

  (iii) An alternator driven by an engine is used to charge the battery on a fork lift truck.
   Complete the statements below to describe the energy conversions that take place in 

order for the headlights and horn to work.

   Mechanical energy from the engine is used to drive the alternator, charging the battery 

   providing current. The ................................. energy produced by the battery creates 

   ............................... energy in the form of current which powers the horn, producing 

   ............................... energy and powers the headlights, producing ................................ 

   energy. [4]
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2 (a) Fig. 2 shows a gear assembly.

Fig. 2

  (i) State the type of gear assembly shown in Fig. 2.

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

  (ii) Describe one advantage this type of gear arrangement has over a simple spur gear train.

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

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

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

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

  (iii) Give one application of the gear arrangement shown in Fig. 2.

 .....................................................................................................................................  [1]
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 (b) Fig. 3 shows a pulley system.

driver pulley Ø120 driven pulley Ø240

Fig. 3

  (i) State the formula used for velocity ratio.

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

  (ii) Calculate the velocity ratio of the pulley arrangement shown in Fig. 3.

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

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

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

  (iii) State the speed of rotation of the driven pulley when the driver pulley is turning at 
200 revolutions per minute.

 .....................................................................................................................................  [1]
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3 (a) Describe how a generator produces an electric current.

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

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

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

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

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

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

 (b) Explain what is meant by the term ‘potential difference’.

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

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

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

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

 (c) Show what is meant by the term ‘Alternating Current’ using a sketch graph.

0

[3]
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4 (a) Fig. 4 shows a circuit using three ammeters.

A

A

A

R1 R2 A3

12 V

A2
300 mA

A1
400 mA

R3

Fig. 4

  (i) State the reading that would be shown on ammeter A3.

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

  (ii) Draw a voltmeter on the circuit in Fig. 4 to measure the potential difference across R2.
 [2]

  (iii) Calculate the current that would be shown on ammeter A2 if the resistor R3 is replaced 
with a 2 W lamp.

   Use the formula  P = VI

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

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

 .....................................................................................................................................  [2]
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5 Fig. 5 shows a simplified circuit for a manually operated pneumatic parking barrier.

cylinder

valve A valve B5 / 2 valve

Fig. 5

 (a) Describe what would be required to produce, store and deliver the compressed air needed to 
operate the barrier.

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

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

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

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

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

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

 (b) (i) State what type of actuator is used in Fig. 5.

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

  (ii) State how valves A and B are operated.

 .....................................................................................................................................  [1]
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  (iii) Describe the operation of the parking barrier circuit shown in Fig. 5.

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

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

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

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

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

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

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

 .....................................................................................................................................  [5]
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6 (a) Describe the differences in the use of the air in pneumatic systems and the fluid in hydraulic 
systems.

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

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

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

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

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

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

 (b) A hydraulic ram is used to move a bucket on a mechanical digger.

  Describe how fluid is used to control the operation of the ram.

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

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

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

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

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

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

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

 .............................................................................................................................................  [4]
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 (c)* Discuss the advantages of using pneumatics rather than hydraulics in the manufacture of 
food products.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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