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About this resource

We have produced this resource using the sample question paper and mark scheme
Cambridge National in Engineering Manufacture J823.

The aim of the resource is to show you how marks or levels could be given and why.
Our senior assessors have provided possible candidate responses and then applied
the sample mark scheme, adding commentary.

Please note this resource does not constitute an indication of grade boundaries
or endorsed answers. In a live series the mark a response gets depends on the
process of standardisation, which considers the big picture of the year’s scripts. The
levels or marks we show in our resource is an estimation of what could be awarded.
How levels and marks correspond to grade boundaries is then determined during the
Awarding process. This process happens after the marking of scripts and depends on
a number of factors including candidate performance across the board.

You can read more about this process in our guide.
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Question 1

1 What type of process is drilling?

(a) Forming

(b) Joining

(c) Shaping

(d) Wasting
1]
Exemplar 1 1 mark
(a) Forming
(b) Joining
(c) Shaping
(d) Wasting \/ *
1]
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Question 2

2 Which of these means the ability of a material to return to its original shape after being

stretched or squeezed?

(a)
(b)
(c)
(d)

Ductility
Elasticity
Malleability

Sustainability

Exemplar 1

(a)
(b)
()
(d)

Ductility
Elasticity
Malleability

Sustainability

[1]
1 mark

v
[1]

Candidate Style Answers

Mistakes that candidates can make when completing
multiple choice questions include ticking more

than one box, sometimes simply because they have
changed an answer but not clearly removed or

obscured the first tick.
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Question 3

3 Which of these is a shaping process?

Candidate Style Answers

(a) Filing
(b) Forging
(c) Injection moulding
(d) Shearing
1
Exemplar 1 1 mark
(a) Filing
(b) Forging
- . v .
(c) Injection moulding
(d) Shearing
11
Version 1 6 © OCR 2022
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Question 4

4 You are joining together two pieces of low carbon steel. Which of these methods will
produce the strongest joint?

(a) Brazing

(b) Mechanical fastening using self-tapping screws

(c) MAG welding

(d) Riveting using pop rivets

1]

Exemplar 1 1 mark
(a) Brazing
(b) Mechanical fastening using self-tapping screws
v . The strongest joint will be produced by welding

(c) MAG welding compared to the other joining methods.
(d) Riveting using pop rivets

1]

Version 1 7 © OCR 2022



OCR Level 1/Level 2 Cambridge National in Engineering Manufacture

Question 5

5 Which is a ferrous metal?

(@)

Aluminium alloy

Candidate Style Answers

(b) Brass
(c) Copper
(d) Stainless steel
1
Exemplar 1 1 mark
(a) Aluminium alloy
(b) Brass
(c) Copper
(d) Stainless steel v o The only ferrous metal in this list is stainless steel.
M1
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Question 6

6 What type of material is tungsten carbide?

(a) Ceramic

(b) Composite

(c) Metal

(d) Polymer

11
Exemplar 1 1 mark
Ve - Candidates sometimes believe tungsten carbide is a

(a) Ceramic - composite, not a ceramic.
(b) Composite
(c) Metal
(d) Polymer

11
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Question 7

7 On an orthographic drawing, what is the meaning of the type of line shown in Fig.1?

Fig.1
(a) Centre line
(b) Hidden detail
(c) Leader line
(d) Outline
1]
Exemplar 1 1 mark
(a) Centre line The line type shown is used for hidden detail.
(b) Hidden detail v ¢ Candidates need to learn and recall the different line
types used on engineering drawings.
(c) Leader line
(d) Outline
1]
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Question 8

8 On an orthographic drawing, what is the meaning of the symbol shown in Fig.2?

)

Fig.2
(a) Diameter
(b) Knurl
(c) Radius
(d) Thread size
(1]
Exemplar 1 1 mark , , .
The symbol is used to communicate a diameter
(usually along with its associated dimension in
5 v . millimetres).
i it
@ ameter Candidates need to learn and recall the symbols
(b) Knurl used on engineering drawings.
(c) Radius
(d) Thread size
1]
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Question 9

9 What does quality assurance mean?

(a)
(b)
(c)

(d)

Checking products after production to make sure that
they are the correct size

Giving a guarantee to customers that all parts in a
product are made from sustainable materials

Putting in place procedures to make sure that products
are made correctly and defect free

Replacing any product that does not satisfy a customer’s
needs

Exemplar 1

Checking products after production to make sure that
they are the correct size

Giving a guarantee to customers that all parts in a
product are made from sustainable materials

Putting in place procedures to make sure that products
are made correctly and defect free

Replacing any product that does not satisfy a customer’s
needs

(1]

1 mark

[l

Candidate Style Answers

Candidates need to be able to recall a definition for
quality assurance (QA). A common error for this type
of question could be mixing up quality assurance
(QA) with quality control (QC).

Version 1
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Question 10

10 In inventory management, what does MRP stand for?

(a)
(b)
(c)
(d)

Manufacturing Required Processes
Manufacturing Resource Program
Material Requirements Planning

Materials Resources Processes

Candidate Style Answers

1]
Exemplar 1 1 mark
(a) Manufacturing Required Processes
(b) Manufacturing Resource Program Candidates need to be able to recall the acronyms
v - associated with common engineering terms such
(c) Material Requirements Planning i as MRP = Material Requirements Planning, SMA -
Shape Memory Alloy, JIT = Just In Time, etc.
(d) Materials Resources Processes
]
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Question 11 (a)

11 You have been asked to turn a metal component using a centre lathe. See Fig.3.

Fig.3
(a) Identify the four parts of a centre lathe that have been labelled in Fig.3.
SRS PSRRSPRRR
2 SR PTPSUPRSRPRN
O TP USRPPRRPR
D ettt ettt ettt te et teehe e teeEe st eae Rt nte Rt ente Rt enteeRe et e eEeeReenteeteententeenteareeneenneas

Exemplars continued on the next page
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Exemplar 1 4 marks

[4]
Exemplar 2 2 marks
T e,
IR e
C TASIOCK et ’
D JORSUAC oo
[4]
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Question 11 (b)

(b)

State two safety precautions that you would take when using a lathe.

For each safety precaution, give a different reason why it is needed.

Candidate Style Answers

Exemplars continued on the next page

Version 1
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Exemplar 1 4 marks
Safety Precaution 1...........cccccieeeneennn. REASON.....coeiiiiiiiiiieee e
Wear safety googles. oo To protect eyes fromflying
............................................................. AEBIIS. .eoeeeereeereeesres e smseesnn
Safety Precaution 2............ccccccvvveeneennn. REASON.....cceeiiiiiiiiiieee e
Usethe machineguard. Toprotect against getting
entangled in the rotating parts

Candidate Style Answers

Version 1
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Exemplar 2

Version 1

2 marks

Reason

To protect against getting

Safety Precaution 2

Use the machine guard

18
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Question 11 (c)

(c) Explain why an alloy might be better than a pure metal to make an
engineered product.

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

Exemplar 1 2 marks
Alloys are made of two different metals. The atoms of one of the metals stops
the atoms of the other metals from sliding over each other, this can make the
O A St 0N, e
................................................................................................................................. [2]

Exemplar 2 1 mark
In an alloy the planes of atoms do not slip over eachother.
................................................................................................................................. [2]
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Question 12 (a)

12 Refer to Fig.4. You are making the casing as part of a prototype for a toy.

The casing must be made from polymer using a vacuum former.

View from top View of underside

Fig.4
(a) Explain one difference between thermoplastic and thermosetting polymers.

Exemplars continued on the next page
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Exemplar 1 2 marks

Exemplar 2 1 mark

Thermoplastic polymers can be reshaped but thermosetting polymers cannot.

Candidate Style Answers
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Candidate Style Answers

Question 12 (b)

(b) Identify two polymers that could be used successfully in the vacuum forming
process.
L USSR
2 et e et et et et et e e e R bt e e R et e et bee e nae e e nteean bt e e anbeeeanbeeeanreeeanreeeres
[2]
Exemplar 1 2 marks
1ABS e
2 DS e *
[2]
Exemplar 2 1 mark
1B e
2 B oo e .
[2]
Version 1 22
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Question 12 (c)
(c) Describe how the casing would be made using the vacuum forming process.

Exemplars continued on the next page
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Exemplar 1 6 marks

Version 1 24 © OCR 2022
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Exemplar 2 4 marks

A mould of the required shape is made. The polymer sheet is clamped to the

In this response, the same points are given as for the
..................................................................................................................................... hlgh Ievel response but in a Sllghtly dlfoI'ent order.
sucked out from underneath themould. This highlights the need for sequential steps to be

in an appropriate order. If a candidate changes the
..................................................................................................................................... order of sentences in their response, they need to
go back and make the intended order of the
sentences clear.

Version 1 25 © OCR 2022
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Exemplar 3 2 marks

The plastic is heated until it becomes flexible and air is sucked out from

Version 1 26 © OCR 2022
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Question 13 (a)
13  (a) Explain what is meant by a smart material.

Exemplar 1 2 marks

A material that has a property that reacts to changes in its environment and can

................................................................................................................................. [2]
Exemplar 2 1 mark

A material that has a property that reacts to changes in its environment.

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

Candidate Style Answers
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Question 13 (b)

(b) Identify and explain one use of each of these smart materials.
Quantum Tunneling Composite (QATC).....cuiiiiiiiiiii e
................................................................................................................................. [2]
ThermochromiC PIGMENT ........oiiiiiii e e e
................................................................................................................................. [2]
Exemplar 1 4 marks
Quantum Tunneling Composite (QTC)......cccueiiiiieiiiie et
QTC can be used in keypads. When pressure is applied to the key, electricityis
allowed to flow through the QTC, completing the circuit. ...
2] The first mark is given for identifying one use for

each of the smart materials and the second mark for
ThermoChromiC PIGMENT ...........coce ettt ae e ere e explaining that use - so the response would gain 4
marks in total.
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Exemplar 2 2 marks

Quantum Tunneling Composite (QTC)....ccuiiiiiiiiii e
QTC can be used in keypads, pressure sensors and smart clothing.

Although this response gives four valid uses for QTC
and three for thermochromic pigments, only 2 marks
................................................................................................................................. [2] are given. These are for identifying uses of both
materials.

The explanation marks for both materials are not
..................................................................................................................................... given because their uses are not eXpIained.

Version 1 29 © OCR 2022



OCR Level 1/Level 2 Cambridge National in Engineering Manufacture Candidate Style Answers

Question 13 (c)

(c) The composite material Carbon Reinforced Polymer (CRP) is used to make
the frames for high performance racing bicycles.

Describe how you would make the frames from CRP.

Version 1 30 © OCR 2022
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Exemplar 2 2 marks

Version 1 31 © OCR 2022
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Question 14 (a)

14  An engineering company are going to mass produce engine parts for cars. They are
going to use Computer Aided Manufacturing (CAM) machines and Just in Time (JIT)
manufacturing.

(a) CAM lathes are widely used in engineering.

Name two other types of CAM machine.

Candidate Style Answers

et e et e et eeetaeeeaaeeeeaeeeeaaeeeaestetaeetetetettateeet e et et tereaeeraearanns
2 e ee e eeeeeeeeeeeeeeteebeaieieeeeeeeeeeeeeeeeeeetette———————aeaeeeetaeeteeteetttert—————————————————
[2]
Exemplar 1 2 marks
1 Injection moulding machines. e
5 Pressure die casting machines .
[2]
Exemplar 2 1 mark
1 LaSEE CULLES. e
2 CAMIBRES. oo e *
[2]
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Question 14 (b)

(b) Identify and explain two reasons why CAM machines are better than manual
machines for making parts in large quantities.

L R
O PP P PRSPPI

[4]

Exemplar 1 4 marks

1... There will be less variation in the products because there is no human error.

Version 1 33 © OCR 2022
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Exemplar 2 2 marks

This response gains two of the marks for identifying
o two reasons. There are no explanations provided to
o There would be less variation between the products. The machines can be gain the other 2 marks.
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Question 14 (c)

(c) Identify and explain one way in which JIT can improve the performance of
the company.

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

Exemplar 1 2 marks
The amount of product or raw materials that need to be stored is reduced so
warehousing costs are reduced. e, ¢
................................................................................................................................. [2]

Exemplar 1 1 mark
Quality defects can be detected quicker.
................................................................................................................................. [2]
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Question 14 (d)

(d) Identify and explain one potential disadvantage of JIT.

Exemplar 1 2 marks

If raw materials are not delivered because there are not enough lorry drivers the

Version 1 36 © OCR 2022
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Question 15 (a)

15 A large engineering company sells products all over the world.
They currently have factories in six countries.
Each country manufactures the complete finished product.
They have decided to move all production to a single new factory based in China.

(a) Identify and explain three implications of this decision.

Exemplars continued on the next page
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Exemplar 1 Level 3

Candidate Style Answers
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Exemplar 2 Level 2

Candidate Style Answers
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Exemplar 3 Level 1

Candidate Style Answers
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Question 15 (b)

(b) Explain two reasons why the company would implement a quality system in
the new factory.

Exemplar 1 4 marks

To identify problems in production early so production can be stopped to reduce

Version 1 41 © OCR 2022
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Exemplar 2 2 marks

Identify problems in production early.

Candidate Style Answers

The 2 mark response highlights how giving more
than two reasons but no explanation limits the

marks achievable.
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Question 16 (a)

16  You are making the part shown in Fig. 5.
The part will be made as a one-off by sand casting, to evaluate the design.

You have been given CAD drawings and a CAD model of the part.
The overall length of the part is 200 mm and it is made from an aluminum alloy.

Fig. 5

(a) To make a pattern for the mould that will be used for casting, you have
decided to 3D print the part shown in Fig. 5.

Describe how a part is made from a CAD model using the 3D printing
process.

Exemplars continued on the next page
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Exemplar 1 4 marks

Software divides the CAD model into a series of layers. The printing head

Shape IS COMpPleted. e
................................................................................................................................. [4]
Exemplar 2 2 marks
Lots of layers are built up. Until the finished shape is made. .
................................................................................................................................. [4]
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Question 16 (b)

(b) If the design is successful, the company is considering making the parts
using either casting or machining.

Discuss the advantages and disadvantages of using casting to make the
component, compared to machining.

Exemplars continued on the next page
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Exemplar 1 Level 3
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Exemplar 2 Level 2
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Exemplar 3 Level 1
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