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Answer all questions in the spaces provided.

1. The image below shows a modern style of scooter. The scooter is a human-powered land 
vehicle with a handlebar, frame, deck, braking system and wheels that is propelled by a rider 
pushing off the ground.
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 (a) Describe two functions required of the handlebar. [2]

 

 

 

 (b) (i) Complete the table below, suggesting a suitable material or classification for each 
part of the scooter. An example has been done for you.

Part Material Classification

Frame Steel Ferrous

Handlebars [1] Composite

Wheel rim Aluminium alloy [1]

Brake lever ABS (Acrylonitrile Butadiene 
Styrene) [1]
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 (ii) The main frame of the scooter is manufactured from tubular steel. Explain two 
benefits to the manufacturer of using this material.

  Benefit 1: [2]

 

 

  Benefit 2: [2]

 

 

 (c) Name one method of permanently joining the steel tubes during the manufacture of the 
scooter frame. [1]

 

 (d) State two possible reasons for the application of a surface finish to the frame tubes.

  Reason 1: [1]

 

 

  Reason 2: [1]

 

 

 (e) Composite materials have aided the development of the modern scooter.

 (i) Explain what is meant by the term ‘composite material’. [2]
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 (ii) Explain an advantage and a disadvantage of using composite materials to 
manufacture the scooter frame.

  Advantage: [2]

 

 

 

  Disadvantage: [2]

 

 

 

 (f) One of the main reasons a material is chosen for a product is the material properties.

  Using the words below, identify a suitable property for each component and explain the 
reason for your choice. [6]

Tensile strength              Hardness              Ductility

Elasticity              Conductivity

Component Property Reason for chosen property

Wheel bearing Hardness The balls or rollers have been suitably hardened 
to prolong the life of the wheel bearing.

Inflatable tyre

Brake cable
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2. The world of engineering has been influenced by developments in technology. 

 Below are images of a modern cordless drill and an older mains operated drill.

 (a) Use three examples to describe how modern technology has made the modern cordless 
drill safer to use.

  Example 1: [2]

 

 

  Example 2: [2]

 

 

  Example 3: [2]
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 (b) Computers have aided and contributed to the design and assembly of modern cordless 
drills. 

 (i) State the full meaning of CAD. 

  Computer        A………….. . . . . . . . . . . . . . . . . . . . . . . . . . .………………….         D………….. . . . . . . . . . . . . . . . . . . . . . . . . . .…………………. [1]

 (ii) Describe one benefit to a designer when using CAD to design the electric drill. [2]

 

 

 (iii) State the full meaning of CAM.

  Computer        A………….. . . . . . . . . . . . . . . . . . . . . . . . . . .………………….         M………….. . . . . . . . . . . . . . . . . . . . . . . . . . .…………………. [1]

 (iv) Describe one benefit of using CAM when making components for the electric drill. 
 [2]

 

 

 (c) The modern cordless drill is designed to be disassembled easily. Give two different 
detailed reasons why this is seen as an important design feature.

  Reason 1: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [2]

 

  Reason 2: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [2]
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3. (a) Below is an orthographic projection drawing of a ‘V block’.

  Using the grid provided produce a scaled isometric drawing of the ‘V block’. [8]
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 (b) Below is an orthographic drawing of an engineered component.
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  Explain the purpose of the hatched lines seen in the view labelled ‘A-A’. [2]
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 (c) (i) An aluminium pin is shown below. Calculate the volume of aluminium required to 

die cast the pin. [6]
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 (ii) List four consecutive stages to turn a face on the 20 diameter end of the aluminium 
pin. [4]

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

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

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

  4.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

END OF PAPER
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