
ocr.org.uk/cambridge-advanced-nationals Version 1.0 (September 2023)

Certificate H027
Extended Certificate H127
For first teaching in 2025

LEVEL 3 CAMBRIDGE ADVANCED NATIONAL (AAQ) IN

ENGINEERING

DRAFTSample question paper and mark scheme

F131: Materials science and technology

https://teach.ocr.org.uk/cambridge-advanced-nationals


ii © OCR 2023Version 1.0 (September 2023)

F131 Sample question paper and mark schemeOCR Level 3 Cambridge Advanced National (AAQ) in Engineering 

Introduction
This is Sample Assessment Material (SAM). It is an example exam paper that 
we publish alongside a new specification to help illustrate the intended style 
and structure of our question papers. 
During the lifetime of the qualification, updates to the question paper template may happen. We always 
recommend you look at the most recent set of past papers where available.

We also produce two further specific resources to support you with using this SAM: 

•	 An assessment story. We explain the research we have undertaken during the development of 
the qualification and how consultation with teachers, students and schools have helped shape our 
assessment approach.

•	 Annotated SAMs. We take you through the key points of the assessment and highlight the different types 
of questions your students will experience in the exam.

Tell us what you think
Your feedback plays an important role in how we develop, market, support and resource qualifications 
now and into the future. Here at OCR, we want teachers and students to enjoy and get the best out of 
our qualifications and resources, but to do that we need honest opinions to tell us whether we’re on the 
right track or not. That’s where you come in.

You can email your thoughts to ProductDevelopment@OCR.org.uk or visit the OCR feedback page  
to learn more about how you can help us improve our qualifications.

Summary of updates
Date Version Page number Summary of change

July 2023 1 DRAFT All Creation of document

Equality, diversity, inclusion and belonging (EDIB) are part of everything we do

Designed and tested with teachers and students

Helping young people develop an ethical view of the world

mailto:ProductDevelopment%40OCR.org.uk?subject=Tell%20us%20what%20you%20think%20
https://teach.ocr.org.uk/feedback-and-surveys
https://www.ocr.org.uk/about/what-we-do/people-and-planet/
https://www.ocr.org.uk/about/what-we-do/people-and-planet/
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Teacher support
We have a range of support services to help you at every stage, from 
preparation to delivery.
Our teacher support is designed to make teaching our qualifications straightforward, whether you are an 
experienced teacher, new to teaching, new to OCR, or not a subject specialist of the qualification you are 
teaching. 

We offer free access to services such as Access to Scripts, ExamBuilder and ActiveResults, and you’ll 
find comprehensive teaching resources and a range of professional development courses on our teacher 
website, Teach Cambridge.

Our OCR subject advisors provide support and information to centres, including:

•	 Specification and non-exam assessment advice

•	 Updates on resource developments and training opportunities

•	 Information on our subject networks giving an opportunity to share ideas and expertise.

Further help and support
Visit our subject pages to find out more about the assessment and request trial access to  
Teach Cambridge.

Not a registered or approved OCR centre? Discover the benefits of becoming one on the OCR website.

Have more questions about teaching OCR qualifications? Explore our Online Support Centre or contact 
our Customer Support team.

Contact details are available on the final page of the SAM.

Work with us
As one of the major UK exam boards, OCR is responsible for creating and marking exams taken by 
over a million students each year. We work with over 10,000 professionals to create, check, mark and 
moderate our assessments. 

If you would like to find out more about becoming an OCR examiner, please visit our website for more 
information.

https://www.ocr.org.uk/administration/support-and-tools/access-to-scripts/
https://ocr.org.uk/qualifications/past-paper-finder/exambuilder/
https://ocr.org.uk/administration/support-and-tools/active-results/
https://www.ocr.org.uk/qualifications/teach-cambridge/
https://teach.ocr.org.uk/meetthesubjectteams
https://www.ocr.org.uk/qualifications/teach-cambridge/
https://www.ocr.org.uk/administration/general-qualifications/preparation/centre-approval/
https://support.ocr.org.uk/hc/en-gb
https://www.ocr.org.uk/contact-us/
https://ocr.org.uk/about/become-an-examiner-or-moderator/
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People and planet
OCR is part of Cambridge University Press & Assessment, which has clear 
commitments to champion sustainability, diversity, trust and respect for our 
people and planet.
We are committed to supporting a curriculum that helps young people develop an ethical view of the world. 
This enables them to take social responsibility, understand environmental issues and prepare them for the 
green jobs of the future.

Our equality, diversity, inclusion and belonging principles are that we:

•	 are respectful and considerate

•	 celebrate differences and promote positive attitudes to belonging

•	 include perspectives that reflect the diverse cultural and lifestyle backgrounds of our society

•	 challenge prejudicial views and unconscious biases

•	 promote a safe and supportive approach to learning

•	 are accessible and fair, creating positive experiences for all

•	 provide opportunities for everyone to perform at their best

•	 are contemporary, relevant and equip everyone to live and thrive in a global, diverse world

•	 create a shared sense of identity in a modern mixed society with one humanity.

To learn more, including our work on accessibility in our assessment materials, visit our People and 
planet page.

If you prefer to use a printed copy of the SAMs, consider printing a selection of pages.  
The following are the pages which you might find useful to print: 

Question paper pages 5-20

Mark scheme pages 21-30

https://www.ocr.org.uk/about/what-we-do/people-and-planet/
https://www.ocr.org.uk/about/what-we-do/people-and-planet/
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INSTRUCTIONS 

• Use black ink. 
• Write your answer to each question in the space provided. You can use extra paper if 

you need to, but you must clearly show your candidate number, the centre number and 
the question numbers. 

• In the live exam there might be lined pages at the end of the question paper for you to 
use if you need extra space. Remember, you must clearly show the question numbers. 

• Answer all the questions. 
 
INFORMATION 

• The total mark for this paper is 50. 
• The marks for each question are shown in brackets [ ]. 
• This document consists of 16 pages. 
 
ADVICE 

• Read each question carefully before you start your answer. 

No extra materials are needed. 
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Section A 

For questions 1 to 10 put a tick (✓) in the box next to the one correct answer for each question. 

 

1 Which of the 6Rs involves reprocessing waste materials so that they can be used to make 
different products? 

 

Tick (✓) one box. 

Recycle                

  

Reduce                

  

Refuse                

  

Reuse                

[1] 

 
 
2 Which material property means the ability of a material to resist being scratched, eroded or 

abraded? 
 

Tick (✓) one box. 

Corrosion resistance             

  

Hardness               

  

Malleability               

  

Toughness               

[1] 
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3 Which of these describes ductility? 

 

Tick (✓) one box. 

The ability of a deformed material to return to its original shape and size 
when the forces causing deformation are removed      

 

The ability of a material to be drawn out into wire or thread without losing 
strength or breaking 

 

The ability of a material to resist a sudden impact 
       

 

The relative change in length of a material when a force is applied to it 
   

[1] 

 

4 Which of these is a thermoplastic polymer? 
 

Tick (✓) one box. 

Epoxy resin             

   

Polyester resin             

   

Polypropylene             

   

Urea formaldehyde            

 

[1] 

 

 

5 Which of these describes the effect of curing a thermosetting polymer material? 
 

Tick (✓) one box. 

It decreases stiffness           

   

It decreases tensile strength          

   

It increases ductility            

   

It increases toughness           

   

[1] 
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6 Which of these describes how an increase in the pressing force during sintering affects the 

properties of a ceramic component? 

 

Tick (✓) one box. 

It decreases the density of the component         

  

It decreases the strength of the component         

  

It increases the density of the component         

  

It increases the mass of the component         

  

[1] 

 

 

7  Which of these would increase the risk of a metal component failing due to creep? 

 

Tick (✓) one box. 

A decrease in the applied load          

  

A decrease in the toughness of the material        

  

An increase in the cross-sectional area of the component     

  

An increase in the operating temperature        

  

[1] 

 

 

8 ‘The gradual removal of material from a surface due to physical interaction between the 

surface and another material in contact with it’ is the definition of: 

Tick (✓) one box. 

Corrosion               

  

Erosion               

  

Pitting                

  

Stress corrosion cracking           

  

[1] 
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9 Which of these materials has a smart property that does not involve a change in its physical 

dimensions? 
 

Tick (✓) one box. 

Photochromic pigment            

  

Piezoelectric crystals            

  

Quantum tunnelling composite          

  

Shape memory alloy             

  

 [1] 

 

 

10  Which of the following is a characteristic property of graphene? 

 

Tick (✓) one box. 

High rigidity              

  

High strength              

  

Low electrical conductivity           

  

Low thermal conductivity           

  

 [1] 
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11 Explain the difference between physical properties and mechanical properties.  

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

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

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

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

[2] 

 

 

12 This is a load-extension graph from a tensile test carried out on a low carbon steel. 

 

 

Identify the characteristic shown by the letter A.  

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

  

 

  



OCR Level 3 Cambridge Advanced Nationals (AAQs) in Engineering F131 Sample paper 

Version 1.0 (September 2023) 7 © OCR 2023 

 Turn over 

 

13 Explain one difference between the heat treatment processes of normalising and annealing.  

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

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

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

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

[2] 

 

 

14 State three types of corrosion prevention that could be used to protect steel.  

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

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

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

[3] 

 

 

15 Explain what is meant by the circular economy.  

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

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

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

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

[2] 
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Section B 

16 Electrical wires, such as those shown below, have a metal core and a polymer casing.  

                       

 

(a) Identify one suitable metal to use for the core. 

Give two reasons for your choice.  

 Metal:  .....................................................................................................................................  

 Reason 1: ...............................................................................................................................  

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

 Reason 2: ...............................................................................................................................  

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

[3] 

 

 

(b) Describe the bonding mechanism within the metal core. 

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

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

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

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

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

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

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

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

[4] 

Metal core 

Polymer casing 
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(c) Explain why the electrical wire casing is made from a thermoplastic polymer rather than 

a thermosetting polymer.  

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

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

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

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

[2] 

 

 

17 A manufacturer of high-performance racing bicycles is changing the material used to make 

the frames from a metal alloy to carbon reinforced polymer (CRP) composite material.  

(a) Explain the difference between a metal alloy and a composite material.  

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

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

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

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

[2] 

 

 

(b) Explain one reason why a designer may prefer carbon reinforced polymer (CRP) to a 

metal alloy as the material for the bicycle frames.  

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

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

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

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

[2] 
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(c) Describe the lay-up process that would be used to make the bicycle frame from carbon 

reinforced polymer (CRP). 

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

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

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

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

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

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

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

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

[4] 

 

 

(d) Explain how the alignment of the fibre reinforcement will affect the properties of the 

carbon reinforced polymer (CRP) when used in the bicycle frame. 

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

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

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

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

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

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

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

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

[4] 
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18 Car headlights have a transparent lens on the front.  These lenses could be made from glass 
or polymer.   

 Discuss which of these materials is the most sustainable choice for this application. 
 

 

 

In your answer you must write about: 
 

• the advantages of using each material for a car headlight lens. 

• the disadvantages of using each material for a car headlight lens. 

• which material you would recommend and the reasons why.   
 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Lens 
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  ...............................................................................................................................................  

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

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

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

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

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

[9] 
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END OF QUESTION PAPER 
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This is sample assessment material for our specification. It is to help show how the live assessment 

materials will look. During the lifetime of the qualification you might see small adjustments to the 

assessment materials. This is part of continuous improvement, designed to help you and your students.  We 

recommend you look at the most recent set of past papers where available. 

 

 

 

 

Copyright Information 

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials.  OCR has attempted to identify and contact all copyright holders 

whose work is used in this paper.  To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright 

Acknowledgements Booklet.  This is produced for each series of examinations and is freely available to download from our public website (www.ocr.org.uk) after the live examination 

series. 

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material OCR will be happy to correct its mistake at the earliest possible 

opportunity. 

For queries or further information please contact the Copyright Team, OCR (Oxford, Cambridge and RSA Examinations), The Triangle Building, Shaftesbury Road, Cambridge                

CB2 8EA. 

OCR is part of Cambridge University Press & Assessment, which is itself a department of the University of Cambridge. 

 

© OCR 2023 
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OCR (Oxford Cambridge and RSA) is a leading UK awarding body, providing a wide range of 

qualifications to meet the needs of candidates of all ages and abilities. OCR qualifications 

include AS/A Levels, Diplomas, GCSEs, Cambridge Nationals, Cambridge Technicals, 

Functional Skills, Key Skills, Entry Level qualifications, NVQs and vocational qualifications in 

areas such as IT, business, languages, teaching/training, administration and secretarial skills. 

It is also responsible for developing new specifications to meet national requirements and the 

needs of students and teachers. OCR is a not-for-profit organisation; any surplus made is 

invested back into the establishment to help towards the development of qualifications and 

support, which keep pace with the changing needs of today’s society. 

This mark scheme is published as an aid to teachers and students, to indicate the 

requirements of the examination. It shows the basis on which marks were awarded by 

examiners. It does not indicate the details of the discussions which took place at an 

examiners’ meeting before marking commenced. 

All examiners are instructed that alternative correct answers and unexpected approaches in 

candidates’ scripts must be given marks that fairly reflect the relevant knowledge and skills 

demonstrated. 

Mark schemes should be read in conjunction with the published question papers and the 

report on the examination. 

© OCR 2023 
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Marking instructions 

Crossed-out answers 

If a student has crossed out an answer and written a clear alternative, do not mark the crossed-out 

answer.  

If a student has crossed out an answer and not written a clear alternative, give the student the benefit 

of the doubt and mark the crossed-out answer if it’s readable. 

 

Multiple choice question answers 

When a multiple choice question has only one correct answer and a student has written two or more 

answers (even if one of these answers is correct), you should not award a mark.  

 

When a student writes more than one answer 

1. Questions that ask for a set number (including 1) of short answers or points 

If a question asks for a set number of short answers or points (e.g. two reasons for something), mark 

only the first set number of answers/points. 

First mark the answers/points against any printed numbers on the answer lines, marking the first 

answer/point written against each printed number. Then, if students have not followed the printed 

numbers, mark the answers/points from left to right on each line and then line by line until the set 

number of answers/points have been marked. Do not mark the remaining answers/points. 

2. Questions that ask for a single developed answer 

If a student has written two or more answers to a question that only requires a single (developed) 

answer, and has not crossed out unintended answers, mark only the first answer.  

3. Contradictory answers in points-based questions 

When a student has written contradictory answers, do not award any marks, even if one of the 

answers is correct.  

 

Levels of Response marking 

1. To determine the level start at the highest level and work down until you reach the level that best 

describes the answer 

2. To determine the mark within the level, consider the following: 
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Quality of the answer Award mark 

Consistently meets the criteria for this level At the top of the level (6 and 9 mark questions) 

Meets the criteria but with some inconsistency At the middle of the level (9 mark questions) 

On the borderline of this level and the one below 
At the bottom of the level (6 and 9 mark 

questions) 

 

Annotations 

Annotation Meaning 
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Mark scheme 

(See the EA Item Types document for examples)  

1  

Max mark 1 

Answer Recycle 

Guidance Correct answer only 

 

2  

Max mark 1 

Answer Hardness 

Guidance Correct answer only 

 

3  

Max mark 1 

Answer 
The ability of a material to be drawn out into wire or thread without losing 

strength or breaking 

Guidance Correct answer only 

 

4  

Max mark 1 

Answer Polypropylene 

Guidance Correct answer only 

 

5  

Max mark 1 

Answer It increases toughness 

Guidance Correct answer only 

 

6  

Max mark 1 

Answer It increases the density of the component 

Guidance Correct answer only 

 

7  

Max mark 1 

Answer An increase in the operating temperature  

Guidance Correct answer only 
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8  

Max mark 1 

Answer Erosion  

Guidance Correct answer only 

 

9  

Max mark 1 

Answer Photochromic pigment  

Guidance Correct answer only 

 

10  

Max mark 1 

Answer High strength 

Guidance Correct answer only 

 

11  

Max mark 2 

Answer 
Physical properties are inherent/constant/characteristic properties of the 
material/not affected by external stimuli [1] whereas mechanical properties are 
a response to an externally applied force/can be changed [1] 

Guidance 
Accept any of the points separated by the / 
Do not accept “are not” or similar for second mark = too vague.  Opposite point 
needs to be explained. 

 

12  

Max mark 1 

Answer Yield strength/elastic limit/limit of proportionality 

Guidance Do not award strength on its own. 

 

13  

Max mark 2 

Answer 

Annealling involves allowing the metal to cool slowly/in a furnace [1] whereas 
normalising involves faster cooling/in air at room temperature [1] 
Alternatively: Normalising is the heat treatment process used for ferrous metals 
[1] whereas annealing is used for non-ferrous metals [1] 

Guidance 
Accept either  
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14  

Max mark 3 

Answer 

Paint 

Polymer/powder coating 

Electroplating 

Galvanising  
Cathodic protection 
 

Guidance 
Accept “coatings” for 1 mark if no named coating methods are given 

 

 

15  

Max mark 2 

Answer 

• Re-use/recycling of materials and products 

• Through repair/refurbishment of a product to extend its life 

• Or can be through re-distribution (e.g. someone using something 2nd 
hand/loaning or leasing it) 

• So that the environmental impact of using virgin materials for new products 
is reduced 

Guidance 
Accept any two points 
Accept alternative wording 

 

16 (a)  

Max mark 3 

Answer 

Metal: Copper [1] 
Reasons:  
High electrical conductivity [1] 
High ductility/ability to be drawn into wires [1] 
Any other appropriate reason. 

Guidance Award 1 mark for the material and 1 mark each for two reasons. 

 

16 (b)  

Max mark 4 

Answer 

• Metals have metallic bonding 

• The electrons are delocalised/shared 

• Between the positively charged nuclei 

• As an ‘electron cloud’/’electron sea’ 

• Which means that the electrons are free to move within the material 
structure 

Any other relevant point. 

Guidance Credit answers presented as a diagram if suitably labelled 
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16 (c)  

Max mark 2 

Answer 

Thermoplastic polymers are more flexible than thermosetting polymers [1] as 
they are not cross-linked/and will not break when bent [1] 
 
Alternatively: 
Thermosetting polymers are very rigid/stiff [1] and would break when wires 
were bent [1] 

Guidance Accept either form of response. 

 

17 (a)  

Max mark 2 

Answer 
Metal alloys contain constituents mixed at a chemical level [1] whereas a 
composite material is made from different material types that can still be 
distinguished separately within its structure [1] 

Guidance 
Do not award a mark just for composites are made from different types of 
material. 

 

17 (b)  

Max mark 2 

Answer 
Lower mass/lower density/higher strength to weight ratio [1] meaning the 
bicycle will be lighter/will move faster/will be easier to transport [1] 
Any other relevant point 

Guidance Accept alternative correct responses  

 

17 (c)  

Max mark 4 

Answer 

A mould is manufactured in the shape required [1] and a release agent applied 
[1]. The fibre reinforcement is placed into the mould in the shape required [1]. A 
resin is painted/sprayed on to soak into the fibre matrix [1]. The process of 
adding fibre and resin may be repeated to build up the required thickness [1]. 
The assembled material may be subject to heat/pressure to cure it [1]. 
Any other relevant point. 

Guidance 
Award marks as indicated up to a maximum of 4 marks. 
Steps must be presented in the correct order for the award of subsequent 
marks 

 

17 (d)  

Max mark 4 

Answer 

The orientation of the fibres will determine the degree of anisotropy of the 
properties [1] which means that the CRP frame will be stronger in certain 
directions [1].  
If fibres are all oriented in the same direction the mechanical 
properties/strength of the CRP frame will be highest in this direction [1] and 
lowest normal/at 90o to this direction [1]. If fibres are randomly oriented then 
the properties should be uniform in all directions [1].  
Any other relevant point. 

Guidance Award marks as indicated up to a maximum of 4 marks. 
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18  

Max mark 9 

Levels of 
Response 

Level 3 (high) 7-9 marks  
 A thorough discussion which shows detailed evaluation, which includes: 

• a range of points from both sides of the argument  
• a detailed analysis in the context of the question 
• a clear conclusion(s) with detailed reasons/justifications   
• consistent use of appropriate subject terminology.   

 Level 2 (mid) 4-6 marks   
 An adequate discussion which shows sound evaluation, which includes:  

• some points from both sides of the argument   
• some analysis in the context of the question   
• an adequate conclusion(s) with relevant reasons/justifications    
• some use of appropriate subject terminology.   

 Level 1 (low) 1-3 marks   
 A basic discussion which shows limited evaluation, which includes:   

• a few points from the argument   
• a limited analysis in the context of the question   
• a brief conclusion(s) with limited reasons/justifications    
• use of appropriate subject terminology is limited.   

 0 marks   
Answer is not worthy of credit 
 
 
Level 3 (high) 7-9 marks 
 
Very detailed response which includes knowledge recall, supporting understanding 
and evaluation. The response addresses a wide variety of considerations, such as 
the characteristics or properties of the two options relative to the context, the relative 
environmental impact of each option, user preferences and manufacturing 
requirements. All considerations have supporting explanations related to the 
requirements of the context. The relative importance of the different considerations is 
evaluated and conclusions drawn.  
Responses at the top of this band may include judgements relating to conflicting 
requirements, such as cost, performance and sustainability.  
 
 
Level 2 (mid) 4-6 marks 
 
Detailed response which includes both recall of knowledge and understanding. The 
response addresses a range of considerations, such as the characteristics or 
properties of the two options relative to the context and the relative environmental 
impact of each option or manufacturing requirements. Most considerations have 
supporting explanations related to the requirements of the context.  
Responses at the top of this band may contain supporting explanations for all of the 
considerations, related to the requirements of the context.  
 
 
Level 1 (low) 1-3 marks 
 
Largely descriptive response based mainly on recall of knowledge. The response is 
limited to a single area of consideration, such as either the characteristics or 
properties of the two options relative to the context or the relative environmental 
impact of each option or manufacturing requirements. Reasoning and explanations 
are presented in general terms.  
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Responses at the top of this band may contain some supporting explanations 
relating the presented characteristics to the context.  
 
0 marks 
Answer is not worthy of credit. 
 

Indicative 
content 

Advantages of using polymer as a material for a car headlight lens compared to 
glass: 

• Polymer lenses have less strength but are more resistant to impact than glass 
lenses, so may require replacing less often. 

• The cost of the polymer lens would be substantially less than the cost of the 
glass lens. 

• Polymer can be recycled 
 
Disadvantages of using polymer as a material for a car headlight lens: 

• Polymer lenses are produced from oil, which is a finite resource. 

• Drilling for and transporting oil can cause environmental pollution. 

• Polymers are not biodegradable. 
 

Advantages of using glass as a material for a car headlight lens compared to a 
polymer: 

• Glass is an abundant natural material which can be reused and recycled 
repeatedly. 

• Glass lenses also require less energy to produce than polymer lenses  
 
Disadvantages of using glass as a material for a car headlight lens: 

• Glass lenses are made from ceramic, which requires a lot of energy for 
processing.  

• The energy used in production can cause pollution if generated using non-
renewable resources. 

• Glass lenses would have a greater risk of breakage, which could limit 
opportunities for reuse and could harm the user. 

• Glass lenses would weigh more than plastic lenses, which would require more 
energy for transportation, with resultant effects on pollution. 

 
 

• Disposal at the end of the life of the product – methods and implications of 
recycling each material, use of landfill or associated disposal (such as 
incineration for the polymer). 

 
Example Conclusion  
The material I would recommend is polymer, because a car headlight lens made 

from polymer would be more sustainable than one made from a glass. Overall, there 

are more advantages given above than disadvantages for this choice.  

 
Credit other relevant conclusions, points and examples.   
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