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Answer all questions in the spaces provided.

 1 (a) Figure 1 shows a component drawn using British Standard conventions.

Figure 1

A

B

 State the meaning of conventions A and B.
[2 marks]

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

 B .........................................................................................................................................

 1 (b) Engineering drawings contain a title block.
 Give four items of information that a title block should include.

[4 marks]

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

 2 ..........................................................................................................................................

 3 ..........................................................................................................................................

 4 ..........................................................................................................................................
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 1 (c) Name the four features on the engineering drawing below.
[4 marks]

Figure 2
C L

D C

B
A

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

 B .........................................................................................................................................

 C .........................................................................................................................................

 D .........................................................................................................................................

____
10

Turn over for the next question
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 2 Below is a design specification for an electric kettle.

 The kettle must be:

  able to boil the contents in less than three minutes
  able to contain two litres of water
  safe to use
  energy efficient.

 2 (a) Explain how the kettle could be tested to ensure it meets the design specification.
 Quality of Written Communication will be assessed in this question.

[6 marks]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

    ............................................................................................................................................
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 2 (b) The switch used on the kettle is produced by a different manufacturer.
 Give two reasons why the kettle manufacturer would buy the switch rather than 

make it.  You should explain your answers.
[4 marks]

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

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

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

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

 2 ..........................................................................................................................................

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

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

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

____
10

Turn over for the next question
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 3 An engineering company requires 500 identical components to be produced.

 3 (a) State the name of a measuring device that a worker on the production line could use to 
immediately tell if the component is in tolerance or not.

[1 mark]

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

 3 (b) Use notes and sketches to show how this device would be used.  
[4 marks]

____
5
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 4 Figure 3 shows an electrically operated gate.

Figure 3

 The gate has the following operational features:

  an electronic keypad which requires a combination to operate the gate
  a microcontroller
  a motor to open and close the gate
  a sensor to detect any obstruction.

 4 (a) Complete the systems diagram below to show the operation of the gate.
[3 marks]

 

 

 

 

 

 Input Process Output

Microcontroller

Question 4 continues on the next page
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 4 (b) Complete the flow chart below to show how the gate will open once the correct 
combination has been entered into the keypad.

[3 marks]

Keypad entry

 
 

 

 

 

START

Input
combination

END
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 4 (c) The gate is to be fitted with a safety circuit which includes the following:

  a buzzer to alert users when the gate is closing
   a ‘push to break’ switch connected to the edge of the gate which will stop the 

motor if there is an obstruction.

 Using the correct symbols, complete the circuit diagram below to show how the circuit 
would work.

[4 marks]

 

 

 

 
Power
Supply

____
10

Turn over for the next question



10 Do not write 
outside the 

box

M/Jun15/48503
(10)

 5 (a) Explain the term ‘smart material’.
[2 marks]

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

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

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

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

 5 (b) For each smart material below, describe its smart property and state an application 
where the material could be used.

 5 (b) (i) Shape Memory Alloy (SMA)
[3 marks]

 Property ..............................................................................................................................

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

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

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

 Application ..........................................................................................................................

 5 (b) (ii) Quantum Tunnelling Composite (QTC)
[3 marks]

 Property ..............................................................................................................................

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

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

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

 Application ..........................................................................................................................
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 5 (b) (iii) Thermochromic Ink
[3 marks]

 Property ..............................................................................................................................

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

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

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

 Application ..........................................................................................................................

____
11
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 6 (a) Give two benefits to a manufacturer of production planning.
[2 marks]

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

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

 2 ..........................................................................................................................................

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

 6 (b) Describe two ways in which the use of Computer Integrated Manufacturing (CIM) can 
assist in the production process.

[4 marks]

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

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

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

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

 2 ..........................................................................................................................................

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

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

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

 6 (c) Robotics are frequently used as part of the production process.
 Give an example of where robotics are used in industry.  Explain why robotics are used 

in this application.
[3 marks]

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

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

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

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

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

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

____
9
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 7 (a) Energy costs in the manufacturing industry can be high.
 Describe three ways a company can reduce its energy costs.

[6 marks]

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

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

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

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

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

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

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

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

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

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

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

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

 7 (b) Explain the term ‘renewable energy’.
[2 marks]

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

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

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

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

 7 (c) Give two sources of renewable energy.
[2 marks]

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

 2 ..........................................................................................................................................

____
10
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 8 (a) Engineered products usually have a surface finish applied.
 Give two reasons for applying a surface finish to a product.

[2 marks]

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

 2 ..........................................................................................................................................

 8 (b) A manufacturer of steel gates uses galvanising as a surface finish.  
 Describe how the gates would be galvanised.

[4 marks]

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

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

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

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

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

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

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

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

 8 (c) When applying surface finishes, risks to health and safety must be considered.
 In the table below, identify two risks and give a control measure for each one.  

[4 marks]

Risk Control
Measure

____
10
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There are no questions printed on this page

DO  NOT  WRITE  ON  THIS  PAGE
ANSWER  IN  THE  SPACES  PROVIDED
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There are no questions printed on this page
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