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Instructions: 
 

(a) Answer any twelve questions in the spaces provided.            
         All questions in Section A carry 6 marks. 
 
(b) Draw all sketches in pencil. 
 
(c)     Hand up this booklet at the end of the examination. 
 
(d) Write your examination number in the box provided                        
          and on all other pages used. 

Section A - Core  (72 marks) 

There are three Sections in this paper.  Attempt all three Sections. 
Section A:  Core - Short-answer questions. 
Section B:  Core - Long-answer questions. 
Section C:  Options - Long-answer questions. 
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  1.   Describe three ways of improving the Building Energy Rating (BER) of a new home at the design or  
          building stage. 

  (i)   _______________________________________________________________ 

                 _______________________________________________________________ 

           (ii)  _______________________________________________________________ 

        _______________________________________________________________ 

           (iii) _______________________________________________________________ 

                  _______________________________________________________________ 

 
    

 

 3.    The injection moulding machine shown will only operate when the door guard is closed and the switch is 
          turned on.  
 
  
          (i)   Name a suitable logic gate to control the machine. 
 
                 ________________________________________ 
 
    
         (ii)   In the box below, draw a truth table for the logic gate 
                 named at (i).       
      

    2.    Modern digital cameras often use lithium-ion (Li-ion) batteries.     
             Under the WEEE directive such batteries cannot be disposed of to landfill with  
             household waste. 
 

      (i)  What is the WEEE directive? 

              _______________________________________________________________ 

              _______________________________________________________________ 
     (ii)   How should such batteries be disposed of when they have reached the end of  
             their useful life? 
              _______________________________________________________________ 

     _______________________________________________________________ 

              _______________________________________________________________ 

              _______________________________________________________________ 

Section A.  Answer any twelve questions.  All questions carry 6 marks. 
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(i) Using the following information, calculate the gear ratio of the gear train shown. 
           Note: The position of gear B is fixed. 
 

 Teeth - A: 36  B: 18  C: 72. 
 

Calculation: 

 
4. 
        

 

 
 
    5.   Control Systems may be either open loop or closed loop.  
            What is meant by the terms open loop and closed loop? 
 

      (i)  Open loop: 
            _______________________________________________________________________________ 
 
            _______________________________________________________________________________ 
     

     (ii)  Closed loop: 
            _______________________________________________________________________________ 
 
           ________________________________________________________________________________ 

 
 

  6.  (i)  What is the difference between a DVD-R and a DVD-RW disc? 
 

        ___________________________________________________________________________ 
 
        ___________________________________________________________________________ 
 
 (ii)  Which type of disc would be more suitable for the distribution of a software application?   
                 Give one reason for your answer. 
 

        Type:      ________________ 
 
        Reason:  ______________________________________________________________________ 
 
 

                       ______________________________________________________________________ 

(ii) If the speed of gear A is 40 rev/min, calculate the speed of gear C. 

Calculation: 

C 

A 

B 
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12V 

9.      The graphics below show a resistor colour code table and two resistors R1 and R2. 
 

                 (i)  Calculate the values of resistors R1 and R2. 

 

 

 

 

           (ii)  R1 and R2 are used to complete the circuit shown. 

                   Calculate the value of             in this circuit.                         

R1 

R2 

V  OUT 

7.   Describe two specific safety precautions that should be observed when: 
 
          Using an adhesive to join acrylic parts: 

              (i)   ____________________________________________________________________________ 

 (ii)  ____________________________________________________________________________ 

 

          Using a drilling machine:  

               (i)   _____________________________________________________________________________ 

 (ii)   _____________________________________________________________________________ 

 

 

8.   What is meant by each of the following terms in describing the properties of materials?  
   

            (i) Elasticity: _________________________________________________________________________ 

             ____________________________________________________________________________________ 

            ____________________________________________________________________________________ 
  

 (ii) Plasticity: ________________________________________________________________________ 

          ____________________________________________________________________________________    

 ____________________________________________________________________________________ 

    
              

0V 

Calculation: 

R1 - Brown, Black, Red, Gold.    Value = ________________ 

R2 - Brown, Yellow, Red, Gold.  Value = ________________ 

V OUT 
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    11.    (i)  Describe the operation of the relay shown making reference to the coil, contacts and iron core.   

 

             _________________________________________________________________________ 
 

             __________________________________________________________________________ 
 

             __________________________________________________________________________ 
 

             __________________________________________________________________________ 
                     

                                      __________________________________________________________________________ 
 

             __________________________________________________________________________ 
 

             __________________________________________________________________________ 
 

           (ii)  Give an example of where a relay could be used. 

           ___________________________________________________________________________ 

           ________________________________________________________ 

 
 

10.      The graph shows the sales of a typical product over its life cycle.  The graph is divided into five stages from    
              Development to Decline as shown. 

 
 
 
 
 
 
 
 
 
               
 
 

            Describe any three of these stages of product life cycle. 
1. ____________________________________________________________________________ 

    ____________________________________________________________________________ 
 

2. ____________________________________________________________________________ 

    ____________________________________________________________________________ 
 

3. ____________________________________________________________________________ 

    ____________________________________________________________________________ 
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13.  Make a well-proportioned freehand sketch of three principal orthographic views of the whistle shown. 

 
 
    12.  The graphic shows the machine heads of a guitar.  The machine heads allow the guitar to be tuned. 
 
 
 
                (i) Name the mechanism used in the machine heads. 
 
 
                    ________________________________________________ 
 
 
 
     (ii) Explain why this mechanism is suitable for this purpose. 
 

                   __________________________________________________________________________ 
 

                   __________________________________________________________________________ 
 

                   __________________________________________________________________________ 
 

                   __________________________________________________________________________ 



 

Section A - Page 7 of 7 

 
 
    14.   
 
 
 
 
 
 
 
 

     
 
 
 
 
 
 
 
 
 
 
       

 
 
 

 
   15. The graphic shows an extract from the manual supplied with 
             a coffee machine. 

A 

B 

Tennis rackets are produced  
from a range of materials.  
 
Outline two important considerations 
in selecting a suitable material for: 

               The frame A: 
 
               (i)    ___________________________________________________________________________________ 
 

 
        (ii)    ___________________________________________________________________________________ 

            
         The strings B: 
 
        (i)  ____________________________________________________________________________________ 
 

        (ii) ____________________________________________________________________________________ 

(i) Name the type of pictorial representation used. 
 
     ________________________________________________ 
 
 
 
(ii) Use two graphic techniques to enhance the graphic representation 
      of the parts labelled 2 and 7. 
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