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Get the most from this book






This book will help you revise for your Cambridge National in Engineering Design exam (Unit R038: Principles of engineering design). You can find out more about the exam on pages 7–9.


Everyone has to decide his or her own revision strategy, but it is essential to review your work, learn it and test your understanding. These Revision Notes will help you to do that in a planned way, topic by topic. Use this book as the cornerstone of your revision and don’t hesitate to write in it: personalise your notes and check your progress by ticking off each section as you revise.




Track your progress


Use the revision planner on pages 4 and 5 to plan your revision, topic by topic. Make a note when you have:




	
•  revised and understood a topic


	
•  tested yourself


	
•  practised exam questions.





You can also keep track of your revision by noting each topic heading in the book. You may find it helpful to add your own notes as you work through each topic.







Features to help you succeed
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Exam tips


Expert tips are given throughout the book to help you polish your exam technique and maximise your chances in the exam.
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Typical mistakes


The author identifies common mistakes made by other students and offers guidance on how to avoid them.
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Check your understanding


These short questions test your knowledge and understanding as you work through the course. Answers are given at the back of the book.
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Now test yourself


These revision activities will guide your note-taking.
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Definitions and key words


Clear, concise definitions of essential-to-know terms are provided where they first appear.
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Exam-style questions


Practice exam questions are provided for each topic. Use them to consolidate your revision and practise your exam skills. Answers are given at the back of the book.
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My revision planner






Exam Breakdown


Unit R038: Principles of engineering design


Topic area 1: Designing processes


1.1 The stages involved in design strategies


1.1.1 Linear design


1.1.2 Iterative design


1.1.3 Inclusive design


1.1.4 User-centred design


1.1.5 Sustainable design


1.1.6 Ergonomic design


1.1.7 Relative advantages and disadvantages of each design strategy


1.2 Stages of the iterative design process and the activities within each stage


1.2.1 Analysis of the design brief


1.2.2 Methods of researching product requirements


1.3 Modelling and evaluation of the design idea


1.3.1 Reasons for the use of modelling


1.3.2 Virtual modelling of the design idea


1.3.3 Physical modelling of the design idea


1.3.4 Manufacture or modification of the prototype


Topic area 2: Design requirements


2.1 Criteria included in an engineering design specification


2.1.1 Needs and wants


2.1.2 Quantitative and qualitative criteria


2.1.3 Reasons for the product criteria included in the design specification (ACCESS FM)


2.2 How manufacturing considerations affect design


2.2.1 Scale of manufacture


2.2.2 Material availability and form


2.2.3 Types of manufacturing process


2.2.4 Production costs


2.3 Influences on engineering product design


2.3.1 Market pull and technology push


2.3.2 British and international standards


2.3.3 Legislation


2.3.4 Planned obsolescence


2.3.5 Sustainable design (6 Rs)


2.3.6 Design for the circular economy


Topic area 3: Communicating design outcomes


3.1 Types of drawing used in engineering


3.1.1 Freehand sketching


3.1.2 Isometric drawing


3.1.3 Oblique drawing


3.1.4 Orthographic drawing


3.1.5 Exploded views


3.1.6 Assembly drawings


3.1.7 Block diagrams


3.1.8 Flowcharts


3.1.9 Circuit diagrams


3.1.10 Wiring diagrams


3.1.11 Advantages and disadvantages of each drawing technique


3.2 Working drawings


3.2.1 2D engineering drawings using third angle orthographic projection


3.2.2 Standard conventions


3.2.3 Abbreviations


3.2.4 Representations of mechanical features


3.3 Using CAD drawing software


3.3.1 Advantages and disadvantages of using CAD drawing software versus manual drawing techniques


Topic area 4: Evaluating design ideas


4.1 Methods of evaluating design ideas


4.1.1 Production of models


4.1.2 Qualitative comparison with the design brief and specification


4.1.3 Ranking matrices


4.1.4 Quality function deployment (QFD)


4.2 Modelling methods


4.2.1 Virtual modelling using 3D CAD


4.2.2 Modelling using card


4.2.3 Modelling using block foam


4.2.4 Breadboarding


4.2.5 3D printing


4.2.6 Advantages and disadvantages of each modelling method


4.3 Methods of evaluating a design outcome


4.3.1 Measuring the dimensions of a product


4.3.2 Measuring the functionality of a product


4.3.3 Quantitative comparison with the design brief and specification


4.3.4 User testing


4.3.5 Advantages and disadvantages of each method of evaluating a design outcome


4.3.6 Reasons for identifying potential modifications and improvements to the design


Answers to ‘Check your understanding’ questions


Answers to exam-style questions


Glossary












Countdown to my exam










[image: ]


6–8 weeks to go




	
•  Start by looking at the specification — make sure you know exactly what material you need to revise and the style of the exam. Use the revision planner on pages 4 and 5 to familiarise yourself with the topics.


	
•  Organise your notes, making sure you have covered everything on the specification. The revision planner will help you group your notes into topics.


	
•  Work out a realistic revision plan that will allow you time for relaxation. Set aside days and times for all the subjects that you need to study, and stick to your timetable.


	
•  Set yourself sensible targets. Break your revision down into focused sessions of around 40 minutes, divided by breaks. These Revision Notes organise the basic facts into short, memorable sections to make revising easier.
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4–6 weeks to go




	
•  Read through the relevant sections of this book and pay close attention to the exam tips, typical mistakes and key terms. Tick off the topics as you feel confident about them. Highlight those topics you find difficult and look at them again in detail.


	
•  Test your understanding of each topic by working through the ‘Check your understanding’ questions in this book. Look up the answers at the back of the book.


	
•  Make a note of any problem areas as you revise, and ask your teacher to go over these in class.


	
•  Look at past papers. They are one of the best ways to revise and practise your exam skills. Write or prepare planned answers to the exam-style questions provided in this book. Check your answers at the back of the book.


	
•  Try using different revision methods as you work through the sections. For example, you can make notes using mind maps, spider diagrams or flash cards.


	
•  Track your progress using the revision planner and give yourself a reward when you have achieved your target.
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One week to go




	
•  Try to fit in at least one more timed practice of an entire past paper and seek feedback from your teacher, comparing your work closely with the mark scheme.


	
•  Check the revision planner to make sure you haven’t missed out any topics. Brush up on any areas of difficulty by talking them over with a friend or getting help from your teacher.


	
•  Attend any revision classes put on by your teacher. Remember, your teacher is an expert at preparing people for exams.
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The day before the exam




	
•  Flick through these Revision Notes for useful reminders, for example the exam tips, typical mistakes, key terms and exam checklists.


	
•  Check the time and place of your exam.


	
•  Make sure you have everything you need — extra pens and pencils, tissues, a watch, bottled water, sweets.


	
•  Allow some time to relax and have an early night to ensure you are fresh and alert for the exam.





[image: ]












[image: ]


My exams


Unit R038 paper


Date:.......................................


Time:.......................................


Location:...................................
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Exam breakdown








About the exam


Unit R038 of the Cambridge National Level 1/2 in Engineering Design is about developing knowledge, understanding and practical skills that would be used in the engineering design and development sector. This is a compulsory examined unit with a one-hour, 15-minutes paper, which is worth 70 marks.







Question types


On your exam paper, there will be a range of different question types, such as:




	
•  multiple choice


	
•  completion of tables


	
•  completion of drawings


	
•  extended-answer questions.





Some questions are a mixture of these question types, ranging from 1 to 4 marks.


Some extended-answer questions may be worth 6 marks. These are assessed against a ‘levels’ mark scheme. These levels relate to the written quality of your answer. You should write in a structured way with accurate spelling, punctuation and grammar, and use specialist technical terms where you can, to achieve the higher levels.


Each level has a list of required content to achieve that level.








	Example of levels of response descriptions










	Level 3

(5–6 marks)



	A detailed response that:



	
•  shows detailed knowledge and understanding


	
•  makes many points, most of which are well developed


	
•  is well structured and consistently uses appropriate technical terms


	
•  has few, if any, errors in grammar, punctuation and spelling.











	Level 2

(3–4 marks)



	An adequate response that:



	
•  shows good knowledge and understanding


	
•  makes some valid points, a few of which may be developed


	
•  is reasonably well structured and uses some appropriate technical terms


	
•  has occasional errors in grammar, punctuation and spelling.











	Level 1

(1–2 marks)



	A basic response that:



	
•  shows limited knowledge and understanding


	
•  makes some basic points, which are rarely developed


	
•  has limited coherence and structure, with little or no use of appropriate technical terms


	
•  has errors in grammar, punctuation and spelling, which may be noticeable and intrusive.











	0 marks = nil response or no response worthy of credit














Command words


When sitting your exam, read each question carefully and identify exactly what is required. You might want to highlight or underline any key words that you think will help you understand what the question is asking for. If you do this, always highlight the command word, as this will help you to plan the content of your answer.


The following table contains the command words that could be used at the start of questions in your exam and explains what each requires you to do.








	
Command words

	What you must do










	Analyse

	Separate or break down information into parts and identify their characteristics or elements.

Explain the pros and cons of a topic or argument and make reasoned comments.


Explain the impacts of actions using a logical chain of reasoning.








	Annotate

	Add information, for example to a table, diagram or graph until it is final.

Add all the required or appropriate parts.








	Calculate

	Provide a numerical answer, showing how it has been worked out.






	Choose

	Select an answer from the options given.






	Circle

	Select an answer from the options given.






	Compare and contrast

	Give an account of the similarities and differences between two or more items or situations.






	Complete

	Add information, for example to a table, diagram or graph until it is final.

Add all the required or appropriate parts.








	Create

	Produce a visual solution to a problem (for example a mind map, flowchart or visualisation).






	Describe

	Give an account, including all the relevant characteristics, qualities or events.

Give a detailed account of something.








	Discuss

	Present, analyse and evaluate relevant points (for example for/against an argument).






	Draw

	Produce a picture or diagram.






	Evaluate

	Make a reasoned qualitative judgement considering different factors and using available knowledge and/or experience.






	Explain

	Give reasons for and/or causes of something.

Use words or phrases such as ‘because’, ‘therefore’ or ‘this means that’ in answers.








	Fill in

	Add information, for example to a table, diagram or graph until it is final.

Add all the required or appropriate parts.








	Identify

	Select an answer from the options given.

Recognise, name or provide factors or features.








	Justify

	Give good reasons for offering an opinion or reaching a conclusion.






	Label

	Add information, for example to a table, diagram or graph until it is final.

Add all the required or appropriate parts.








	Outline

	Provide a short account, summary or description.






	State

	Give factors or features.

Provide short, factual answers.
















Key points to remember in the exam




	
•  When writing your answer, produce a response that is clear and concise. Try not to waffle.


	
•  Make sure you do not repeat information that is already given in the wording of the question.


	
•  If a question wants you to apply your knowledge and understanding, you need to use examples.


	
•  Look at how many parts there are to a question and make sure you answer all of them.


	
•  Check how many marks your question is worth and match your answers to the number of marks in the question. Mark allocations are provided in square brackets [ ] at the end of each question or part question.


	
•  Try not to miss out any questions. You could pick up a mark with an educated guess.


	
•  You don’t have to answer the questions in order. If you don’t know the answer straight away, don’t spend time being stuck – move on to a question you can do and come back later.


	
•  Write your answers clearly in the spaces provided in the answer booklet.


	
•  If you need more space to complete an answer, use the additional lined pages at the end of the answer booklet and clearly number the question(s) where additional answers have been written.


	
•  Avoid writing anything you want to be marked in the margins and always indicate if you run out of space that your answer continues on additional paper or at the end of the answer booklet.


	
•  The examiner needs to be able to read your answer, so keep your handwriting neat.


	
•  The quality of written communication (QWC) is assessed via the final extended question, so focus on making this answer your best in terms of how you structure and write it.







Revising for your exam


There are lots of different ways to revise for your exam, and you may find some revision methods work better than others. Here are some ideas to help you:




	
•  Mind maps: read through a topic and then, without your notes, put the key points into a mind map. Check to see if you have covered everything, and if not, add the missing knowledge to the mind map. You will then have a concise version of your topic notes. A mind map for drawing types used in engineering could look like Figure A.


	
•  Exam questions: as well as completing the exam-style questions in this book, you can also visit the OCR website where there are lots of past papers and mark schemes. You can use these to test your knowledge. You will also become familiar with the types of questions that could appear on your paper. Try to answer a whole paper in one hour without stopping, so that you get used to the amount of time you have available. This will prepare you for exam conditions.


	
•  Revision cards: simply read a topic and rewrite your notes briefly on small cards. Make sure you include all the main points. You may also wish to put notes on one side of the card and questions and answers on the other.


	
•  Study buddy: revise with a friend and test one another.
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Figure A Example of a mind map
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