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 • explain why you consider two of these issues to be relevant; and
 • use one specific example or piece of evidence to support your answer.
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1 (a) Manufacturing sectors produce different products.

  Complete the links below to identify the sector which makes the products listed.

  One has been done for you.

Packaging for a TV

Cycle Shorts

Paint

Mountain Bike

Biological and Chemical

Computer

Engineering Fabrication

Paper and Board

Textiles and Clothing

Printer

PRODUCT MANUFACTURING SECTOR

[4]
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 (b) For three of the products listed in part (a) identify:
    • a modern technology used by each product; and 
    • the technology it replaces.

  An example has been done for you.

Product Modern Technology Technology Replaced

Paint Synthetic binding agents Lead pigment

[1] [1]

[1] [1]

[1] [1]

 (c) Give two reasons why manufacturing products are classified into different sectors.

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

2  ............................................................................................................................................[1]
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2 The sketch and notes below explain how technology and materials are used in the design and 
manufacture of a digital camera.

Example product: Digital Camera

electronic
flash for night
pictures

slot for lens cover
to slide in

viewfinder – to focus on
subject being photographed

LCD colour screen
at the back to
view pictures

DC jack in –
for charging
battery

USB port at the back for
fast transfer of pictures

lens

infra-red remote
receiver

lightweight
pressed
aluminium
casing

lithium - ion battery compartment at the back

 Choose a different product and use sketches and notes to explain how technology and materials 
are used in its design and manufacture.

 Your answer must include:
  • the technologies used; [4]
  • how materials/components are used; and [4]
  • the structure and form of the product. [4]

 Use the example of the digital camera to help plan your answer.

 Marks will NOT be given for information copied from the example or for repetition of 
points.
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Your chosen product for Question 2  ........................................................................................
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3 Modern materials have improved many products.

 The use of modern materials can:
  • reduce the weight of a product;
  • make a product stronger;
  • make a product easier to use; or
  • make a product safer.

 (a) State one example of a product that uses a modern material to reduce its weight and name 
the modern material used.

Product  .................................................................................................................................[1]

Modern material  ....................................................................................................................[1]

 (b) State one example of a product that uses a modern material to make it stronger and name 
the modern material used.

Product  .................................................................................................................................[1]

Modern material  ....................................................................................................................[1]

 (c) State one example of a product that uses a modern material to make it easier to use and 
name the modern material used.

Product  .................................................................................................................................[1]

Modern material  ....................................................................................................................[1]

 (d) State one example of a product that uses a modern material to make it safer and name the 
modern material used.

Product  .................................................................................................................................[1]

Modern material  ....................................................................................................................[1]

 (e) Describe two effects on the workforce when a company uses modern materials.

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

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

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

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

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

 ...............................................................................................................................................[2]
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4 Fig. 1 shows a domestic washing machine.

Fig. 1

 (a) Give two examples of how ICT is used when designing a washing machine.

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

2  ............................................................................................................................................[1]

 (b) Give two examples of how ICT is used when marketing washing machines. 

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

2  ............................................................................................................................................[1]

 (c) Describe the function of an embedded system in a washing machine. 

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

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

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

 (d) Describe how automation is used in the manufacture of a washing machine.

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

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

 ...............................................................................................................................................[2]
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 (e) Describe one benefit of modern technology to users of washing machines.

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

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

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

 (f) At the end of their useful lives, washing machines and refrigerators have to be disposed of.

  Describe two difficulties when disposing of washing machines or refrigerators.

Difficulty 1  .................................................................................................................................

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

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

Difficulty 2  .................................................................................................................................

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

 ...............................................................................................................................................[2]
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5 Robotics is widely used in Manufacturing.

 The advantages of using robotics include:
  • continuous operation;
  • improved reproducibility (repetition);
  • increased speed; and
  • working in hazardous environments.

 (a) Explain, using an example, how robotics can achieve each of these advantages:

continuous operation  ................................................................................................................

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

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

 ...............................................................................................................................................[3]

improved reproducibility  ............................................................................................................

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

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

 ...............................................................................................................................................[3]

increased speed  .......................................................................................................................

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

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

 ...............................................................................................................................................[3]

working in hazardous environments  .........................................................................................

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

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

 ...............................................................................................................................................[3]

 (b) Explain one disadvantage to a manufacturing company of introducing robotics into their 
manufacturing operations. 

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

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

 ...............................................................................................................................................[2]
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6 During the making of a product various factors have to be considered at each stage.

 The stages of making a product are:
  • designing; • processing – production;
  • production planning; • packaging; and
  • material supply and control; • dispatch.

 (a) Complete the table below to identify two different factors for each stage.
  One has been done for you

Stage Factors to be Considered

Designing

Factor 1
[1]

Factor 2
[1]

Production planning

Factor 1
[1]

Factor 2
[1]

Material supply and control

Factor 1
[1]

Factor 2
[1]

Processing – production

Factor 1
[1]

Factor 2
[1]

Packaging

Factor 1  Protective materials such as bubble wrap are needed

Factor 2   Information on the packaging needed to easily show
what is inside the packaging

Dispatch

Factor 1
[1]

Factor 2
[1]

 (b) Name a product you have investigated.

Product  .....................................................................................................................................

  In the table below state one specific test you carried out on the product and give the information 
discovered.

Specific Test Information Discovered

[1] [1]
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7 This question is about the application of Modern and Smart Materials and Components.

 (a) Many modern products are made using polymers.

  Explain, using one example, what is meant by the term polymer.

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

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

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

 (b) An alloy is a mixture of metals. 

  Explain, using one example, the advantages of an alloy over a pure metal.

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

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

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

 (c) Shape memory alloys are classed as smart materials.

  Explain why a shape memory alloy is a smart material. 

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

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

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

 (d) Thermochromic inks are widely used in many products.

  Explain, using one example, the features of thermochromic inks.

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

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

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

 (e) Computers use different kinds of memory device.

  Name two different memory devices and state a specific use for each.

Device 1  ................................................................................................................................[1]

Specific use  ..........................................................................................................................[1]

Device 2  ................................................................................................................................[1]

Specific use  ..........................................................................................................................[1]
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Please note that the instruction ‘discuss’ denotes that you should:
 • identify three relevant issues/points raised by the question;
 • explain why you consider two of these issues/points to be relevant; and
 • use one specific example or piece of evidence to support your answer.

8 (a) Discuss the impact of embedded systems on modern manufactured products.

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

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

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

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

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

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

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

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

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

 ...............................................................................................................................................[6]

 (b) Discuss the impact of Programmable Logic Controllers (PLCs) in the manufacture of modern 
products.

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

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

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

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

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

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

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

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

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

 ...............................................................................................................................................[6]

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.


