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1 CAD/CAM is widely used by designers and manufacturers.

 A toy manufacturer wants to produce the educational toy shown in Fig. 1.

board − 12mm thick

pieces − 6mm thick

Fig. 1

 (a) Give two benefits of using CAD when designing the educational toy shown in Fig. 1.

Benefit 1  _________________________________________________________________

 _______________________________________________________________________[1]

Benefit 2  _________________________________________________________________

 _______________________________________________________________________[1]

 (b) The company wants to introduce CAM into its manufacturing process.
  State two possible effects on the workforce.

Effect 1  ___________________________________________________________________

 _______________________________________________________________________[1]

Effect 2  ___________________________________________________________________

 _______________________________________________________________________[1]
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 (c) (i) Name a type of CNC machine that would be suitable for making a prototype of the toy 
shown in Fig. 1.

 ___________________________________________________________________[1]

  (ii) State what the letters CNC stand for.

C _______________  N _______________  C _______________ [1]

 (d) Flow charts are often used for planning.

  Complete the flow chart below to show the stages needed when using CAD/CAM to design 
and make a prototype of a new product.

Generate Design Ideas

Test
Prototype

Final Prototype

 [4]

 [Total: 10]
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2 Fig. 2 shows a slimline electric heater. The heater has been designed to be free-standing or wall 
mounted.

slots

thermoplastic handles

mild steel casing

Fig. 2

 (a) Name one industrial process that could be used to produce batches of the mild steel casing.

 _______________________________________________________________________[1]

 (b) The thermoplastic handles are produced by injection moulding.

  (i) Name a thermoplastic that would be suitable to use for making the handles.

 ___________________________________________________________________[1]

  (ii) Give two reasons why injection moulding is a suitable process for the manufacture of 
these handles.

Reason 1  _____________________________________________________________

 ___________________________________________________________________[1]

Reason 2  _____________________________________________________________

 ___________________________________________________________________[1]
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 (c) The heater shown in Fig. 2 is found to be unstable when free-standing.

  Use sketches and notes to show one possible design modification that would make it more 
stable.

 [2]

 (d) A fitting is needed to enable the heater to be wall mounted.

  Design a suitable fitting that:
  • supports the heater securely;
  • allows easy removal; and
  • spaces the heater from the wall.

 [4]

 [Total: 10]
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3 A prototype for a radio-controlled buggy is shown in Fig. 3.
 The chassis holds two small electric motors that drive the rear wheels of the buggy.

point A

axle support

chassis 1.6mm brass rear wheel

electric motor

 Fig. 3

 (a) Name a suitable gear system to use at point A for driving the wheel axle.

 _______________________________________________________________________[1]

 (b) The chassis is to be cut from a sheet of brass 200 × 100 × 1.6 thick.

  (i) Draw the net (development) of the chassis on the blank shown below.

200

10
0

 [2]
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  (ii) Name two hand tools that could be used to cut out the shape of the chassis.

Tool 1  ______________________________________________________________[1]

Tool 2  ______________________________________________________________[1]

  (iii) Name the workshop process that would be used to soften the brass before bending up 
the axle supports as shown in Fig. 3.

 ___________________________________________________________________[1]

 (c) Using sketches and notes, show a design modification to the chassis that would give better 
support to the axles when the wheels are being driven by the electric motors.

 [4]

 [Total: 10]
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4 Fig. 4 shows a support bracket for a vee-belt pulley. The bracket has been fabricated from 20 mm 
thick mild steel.

pulley

shaft

support bracket

Fig. 4

 (a) Explain what is meant by the term “fabricated”.

 _________________________________________________________________________

 _________________________________________________________________________

 _______________________________________________________________________[2]

 (b) The shaft carrying the pulley needs to be able to turn, but should not be able to slide through 
the bracket when the pulley is in use.

  On the diagram below, use sketches and notes to show a method of holding the shaft in the 
bracket so that :

  • the shaft can turn freely;
  • it is possible to remove the shaft easily when necessary; and
  • the shaft cannot slide through the bracket when the pulley is in use.

 [4]
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 (c) In order to save weight it has been decided to produce the bracket from a block of aluminium 
alloy.

  Give the name of a workshop machine that could be used to produce the shape of the bracket 
shown in Fig 4.

 _______________________________________________________________________[1]

 (d) Batches of aluminium alloy brackets could be produced by die casting.

  Give three benefits to the manufacturer of using the die casting process.

Benefit 1  _________________________________________________________________

 _______________________________________________________________________[1]

Benefit 2  _________________________________________________________________

 _______________________________________________________________________[1]  

Benefit 3  _________________________________________________________________

 _______________________________________________________________________[1]

 [Total: 10]
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5 A large manufacturing firm has decided to operate the “Just In Time” system in its new assembly 
plant.

 (a) (i) Describe two benefits, to the manufacturer, of the “Just In Time” system.

Benefit 1  ______________________________________________________________

 _____________________________________________________________________

 ___________________________________________________________________[2]

Benefit 2  ______________________________________________________________ 

 _____________________________________________________________________

 ___________________________________________________________________[2]

  (ii) Describe one disadvantage of the “Just in Time” system.

 _____________________________________________________________________

 _____________________________________________________________________

 ___________________________________________________________________[2]

 (b) In addition to their use in CAD/CAM systems, computers are also used by manufacturers for 
other purposes.

  Describe two ways in which computer technology is used in the manufacturing industry, other 
than in CAD/CAM systems.

1  ________________________________________________________________________

 _________________________________________________________________________

 _______________________________________________________________________[2]

2  ________________________________________________________________________

 _________________________________________________________________________

 _______________________________________________________________________[2]

 [Total: 10]



11

© OCR 2007

BLANK PAGE

PLEASE DO NOT WRITE ON THIS PAGE



12

© OCR 2007

PLEASE DO NOT WRITE ON THIS PAGE

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every 
reasonable effort has been made by the publisher (OCR) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the 
publisher will be pleased to make amends at the earliest possible opportunity.

OCR is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), 
which is itself a department of the University of Cambridge.


