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Introduction

This workbook will help you to prepare to tackle exam questions for your Cambridge
National in Engineering Design (J822) exam: Unit RO38 Engineering Design concepts.

The exam lasts for 1 hour and 15 minutes and is worth 70 marks. The exam has two sections:

@ Section A is worth 10 marks and includes 10 multiple-choice questions.

® Section B is worth 60 marks and includes short- and medium-answer questions, as well
as extended-response analysis and evaluation questions that are based around a short
scenario.

You will be tested on the following topic areas:

@ Topic Area 1: Designing processes

@ Topic Area 2: Design requirements

® Topic Area 3: Communicating design outcomes
® Topic Area 4. Evaluating design ideas

Questions may focus on one topic area or might require answers that.combine information
from two or more topic areas.

Features to help you succeed

w "B — Short-answer exam-style

practice questions help you to
practise answering multiple-
choice and short-answer exam
questions that are typically
worth 1-4 marks.

Each topic area starts with recall o
it ot v s |
activities that will help you to outcomes "

3.

remember important information e
you will need when answering ‘
exam questions. These activities
include crosswords, word search
puzzles, matching exercises,

definitions, drawings, and filling a=aza
in missing words in tables, e
sentences or diagrams. y

drawing used in engineering
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Long-answer exam-style
practice questions will help
you to practise answering
extended-response questions

- S »«n _~ typically worth 6-8 marks.
Some short-answer and lon‘ L- These questions will usually

answer questions include hints include a context or scenario.
next to them to give you extra

advice on how to approach the
question. They may suggest
key points to consider when
answering the question,
explain what important words
included in the question mean,
or give guidance on common
mistakes candidates make
when answering these types of
questions.

Some questions will also
include a series of stages or
activities to support you as you
answer the question. They may
identify and explain key words
for you, have headings, bullet
points or mind maps for you to
complete to help you to plan
and structure your answer or
include partially completed

answers.
Example student answers or extracts from student answers are provided for some
questions. These will help you understand how to gain the most marks and may All questions will have spaces
ask you to think about the strengths and weaknesses of the answer and how it for you to write or plan your
could be improved. answers.

Answers to all the questions are available online at www.hoddereducation.co.uk/
cambridgenationals-2022/answers
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Topic Area 2: Design requirements

Short-answer exam-style practice questions

1

Which of the following is the best example of quantitative data? The scooter:
A should be able to carry a child

B should be red and black

C should fold up compactly for storage

D should have a maximum speed of 10 mph.

The ‘A’ in ACCESS FM stands for:

[1]

A Accessibility
B Aesthetics
C Anthropometrics

D Archive.

O B O B

Figure 2.2 shows a bike light.

Quantitative criteria ualitative criteria

Figure 2.2 A bike light

In the table, write t e criteria and two qualitative criteria for the bike light. [4]

. ]
Hint .
This question is most
easily answered by
simply writing down the
definitions of needs and
wants — use your textbook
.................................................................................................................. [2] toremind you of these key
terms.

Explain the differe -@ en users’ needs and users’ =—
wants in an engineer design specification.

The ‘C’ in ACCESS FM stands for Customer.

Write down two criteria that may help to define the customers that will use a product. An
example has been given.

Example: The age range of the customers.
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6 a Describe what is meant by the aesthetics of a product.

Sample answer

1 The kettle can be made so it can’t burn the user.

2 It canbe designed so it doesn’t easily tip over when f
3 It must not be possible to get electrocuted ify et hands.
Analysis
To gain a mark, the point must be clear, te ttle safety.

Is it clear in the sample answer how
table below:

ht occur? Write your explanations in the

Point 2

Point 3

Would you give a mark for every point the student made? Justify your answers.
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Topic Area 3: Communicating design outcomes

3.3 Using CAD drawing software

Recall activities

1 Write down what the letters CAD stand for.

2 The list of advantages and disadvantages of using CAD drawing software can be broadly
grouped into five categories. Unscramble the anagrams below to list the five categories. The
first letter of each solution is given to help you, and the first word has been done for you.

Anagram [efe]s emit anti grin C cases lay quit
Solution [JeleE:R: t__ _ t_ q______

3 Five advantages of using CAD drawing software are lis

Further advantage

CAD drawings can be save
and opened anywhere in th

CAD drawings ca

CAD tutorials are free to access online.

CAD drawings are precise and
repeatable.
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b Describe ways that virtual testing can assist the development of a drone. [6]

Plan your answer y
Now is the time to refresh your knowledge about virtual models and virtual testing before
you go any further!

Always plan how to get the marks, never start writing just hoping that you can write enough to get
all the marks.

In the question, highlight the command words describe ways. For 6 marks, you could describe
three virtual tests that would apply to a drone, and aim to get 2 marks for each one.

In order to get 2 marks per test:
1 Describe what is being tested.

2 Explain why the test is relevant to a drone (you could describe why the test is needed, or what
information can be obtained from the test).

What virtual tests would be useful for a drone? Complete the table be — the first test has been
described for you.

1st mark — what is being tested? 2nd mark — is it relevant to a drone?

Now that you have completed these activities, write your final answer.

Hint .=
............................................................................................................................... Before ertlng your finol

answer in extended writing,
............................................................................................................................... read the question one more
time to make sure that you
are still doing what the
question actually says.
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