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Answer all the questions.  

1   Fig. 1.1 shows an existing design of a snack storage. 

   

  

  

(a) 

 

(i) 

Fig. 1.1 

Product analysis can be used as a research method to improve the design of the snack 

storage. Describe two ways in which product analysis can be used to improve the design of 

the storage shown in Fig. 1.1. 

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

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

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

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

  (ii) Describe two other research methods and explain how they can help to provide ideas to 

improve the existing design 

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

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

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

................................................................................................. ......................................... [4] 
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 (b)  Fig. 1.2 shows a possible scenario of how the table top may look like after the consumption 

of some peanuts. 

   

 

Fig. 1.2 

   Sketch an improved idea to the existing design of the snack storage in Fig. 1.1 to contain and 

dispose the shells easily after consumption. Annotate if necessary. 

    

 

 

 

 

 

 

 

 

 

 

 

 

    

   [4] 
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 (c) (i) Use sketches to show two anthropometric considerations that should be considered when 

designing the snack storage device. Annotate if necessary. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   [4] 
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 (c) (ii) Relevant anthropometric information has to be collected for the sizing of a product. Suggest 

and describe how collected information can be presented for clarity and decision making.   

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

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

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

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

    

 (d)  Fig. 1.3 shows some of the mock-ups of the snack storage made when the designer was 

generating and developing ideas. 

   

 
 

 

   Cardboard Mock-up Foam Mock-up 3D Printed Mock-up 

     Fig. 1.3 

  (i) Explain the purpose of making the mock-ups shown in Fig. 1.3. 

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

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

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

    

  (ii) Give one possible drawback of using cardboards in the making of mock-ups. 

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

..........................................................................................................................................  [1] 
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 (e)  Fig. 1.4 shows how the snack storage have developed over the years. 

    

 
 

   Fig. 1.4 

  (i) Describe one evolution in the snack storage in Fig. 1.4. Explain the reason behind the 

evolution. 

   Evolution........................................................................................................................... 

Reason.............................................................................................................................. 

.......................................................................................................................................... [3] 
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2   Fig. 2.1 shows a classroom table. 

 

 

 

   Fig. 2.1 

 (a) (i) Name a method to strengthen structures to make it sturdy to resist Force A. 

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

In the space below, sketch the method to resist Force A in Fig. 2.1. 

 

 

 

 

 

 

 

 

 

                                                                                                                                            [2] 

    

F
o

rc
e

 A
 



8 
 

AMKSS 4E5N Prelim Exam 7059/01/2024 [Turn Over 
 

  (ii) Sketch and name the type of force experienced by the tabletop when Force A is applied. 

Type of Force: ……………………………………………………………………………..……  [1] 

    

 

 

 

 

 

 

   [2] 

 (b)  Fig. 2.2 shows a safety helmet worn by workers at a construction site.  

    

 

 

 

 

 

                                                                   Fig 2.2 

 

  (i) State the type of structure for the safety helmet shown in Fig. 2.2. 

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

    

 

 

 

 

 

 (ii) The safety helmet is made from a plastic material. 

Suggest an appropriate plastic for the safety helmet and give a reason for your choice. 

Plastic …………………………………………………………………………………………… [1] 

Reason ………………………………………………………………………………………….. [1] 
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  (iii) Explain why the safety helmet does not have an applied finished. 

…………………………………………………………………………………………………….  

……………………………………………………………………………………………………. 

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

  (iv) Safety helmets come in different colours for a construction site, like grey, orange, white,  

blue, and yellow. Explain why the safety helmet has different colour coding.       

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

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

 (c)  Fig. 2.3 shows a roof structure in equilibrium.  

 

 

 

 

 

 

 

Fig. 2.3 

  (i) In Fig. 2.3, indicate and label one member in compression and one in tension.              [2] 

  (ii) State the type of the structure. 

…………………………………………………………………………………………………… [1] 

  (iii) Define the term “equilibrium”. 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… [2] 
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3   Fig. 3.1 shows a close-up view of the mechanism used to move the worktable of a drilling 

machine. 

    

 

 

 

 

 

 

Fig. 3.1 

 (a) (i) Mechanism A is used to raise worktable up or down. Name Mechanism A. 

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

  (ii) Name Mechanism B. 

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

  (iii) The control system used in Fig 3.1 is an open loop system.  

State the reason why it is an open loop system.  

…………………………………………………………………………...……………………….. 

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

  (iv) Describe how the mechanical system works using a block diagram. 

 

 

 

 

 

                                                                                                                                                      

                                                                                                                                                          [4] 

    

    

Mechanism A Worktable 

Mechanism B 
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  (v) Fig. 3.2 shows parts of the drill-press column of a drilling machine. The chuck key is often 

misplaced after use.  

Design a holder that could be securely attached to the drilling machine drill-press column to 

hold the chuck key. 

Sketch your idea for a holder on Fig. 3.2. You may add more sketches to communicate your 

design. Annotate if necessary. 

 

 

 

 

 

 

 

 

 

 

 

 

                          

                            Fig. 3.2 

 

 

 

 

                                                                                                                                      [4] 

 

Attach the holder 

to the drill-press 

column. 

Chuck Key 
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 (b)  Fig. 3.3 shows a hole puncher and the side view of the mechanism. 

    

 

Fig. 3.3 

 

  (i) Name the type of spring mechanism used in the hole puncher. 

 

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

  (ii) Explain the function of the spring in the hole puncher. 

…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………[2] 
 

  (iii) State the class of lever and sketch the lever schematic diagram for the hole puncher. 

Label “Load”, “Effort” and “Fulcrum” in your sketch. 

 

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

    

 

 

 

 

                                                                                                                                                         [3] 

Lever arm 

Fulcrum 

Guides Spring 

Blade Paper 
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4 (a) (i) Complete the circuit shown in Fig. 4.1 by adding two single pole single throw (SPST) switches 

in series so that the lamp will be lit only if both switches are closed. 

 

 

Fig. 4.1 

                                                                                                                               [2] 

 

  (ii) Complete the circuit shown in Fig. 4.2 by adding two SPST switches in parallel so that the 

lamp will be lit if either switch is closed. 

 

 

Fig. 4.2 

           [2] 
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  (iii) Describe the difference between a single pole single throw switch and a membrane switch. 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

……………………………………………………………………………………………………  [4] 

 (b)  Fig. 4.3 shows a diagram of the diode. 

 

 

Fig. 4.3 

  (i) On Fig. 4.3, draw 

• an arrow which clearly shows the direction that current would flow through the diode. 

• label the anode and cathode leads.  

                                                                                                                            [2]                                                   

  (ii) Draw the circuit symbol for a diode in the space below. 

 

 

 

 

 

 

 

 

                                                                                                                                        [1] 
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3   Fig. 4.4 shows a light that is used in a bedroom. The light will turn on automatically when the 

area is dark. 

 

Fig. 4.4 

 (c) (i) Name the sensing component used in Fig. 4.4. 

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

  (ii) Complete the circuit in Fig 4.5, so that the light automatically will turn on when the area turns 

dark. 

 

Fig. 4.5 

                                                                                                                                 [4] 

   State the name and the function of component X in Fig 4.5. 

………………………………………………………………………………………………….. 

…………………………………………………………………………………………………..  

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

 End of Paper 

X 
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