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Principal Examiner

Sticky Note

Correct modern, composite material.  1 Mark.



Principal Examiner

Sticky Note

Marks awarded that relate to carbon fibre are: lightweight and strong.  A clear description missing that relates back to the tent poles.  2 Marks.








Principal Examiner

Sticky Note

Final calculation incorrect but some workings shown are correct.  Awarded 3 Marks.








Principal Examiner

Sticky Note

Both statements are true.  2 Marks.








Principal Examiner

Sticky Note

Three different component symbols used, including joining symbols.  Not a fully accurate diagram.  3 Marks.













Principal Examiner

Sticky Note

Incorrect modern composite material.  0 Mark.



Principal Examiner

Sticky Note

Correct properties that related to material stated in (i) above would be awarded marks.  However, no suitable properties were described in this response.  0 Marks.








Principal Examiner

Sticky Note

Final calculation incorrect but some workings shown are correct.  Awarded 2 Marks.








Principal Examiner

Sticky Note

Both statements are true.  1 Mark.








Principal Examiner

Sticky Note

Two different component symbols used, including joining symbols.  Not a fully accurate diagram.  2 Marks.













Principal Examiner

Sticky Note

Incorrect answer. 0 Mark.



Principal Examiner

Sticky Note

Correct properties that related to material stated in (i) above would be awarded marks.  However, no suitable properties were described in this response.  0 Marks.








Principal Examiner

Sticky Note

Correct calculations.  All workings shown.  4 Marks.








Principal Examiner

Sticky Note

Both statements are true.  2 Marks.









Principal Examiner

Sticky Note

Three different component symbols used, including joining symbols.  Not a fully accurate diagram.  3 Marks.










This question is about smart, composite and technical materials.

3. (@) The tent below is made from a range of modern materials.

(i) State the name of an appropriate composite material used to make the tent poles.

[1]

(i) Describe the properties of the composite material you have stated that make it
suitable for its use as a tent pole. [3]
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(b) (i) The net of the tent is shown below. Calculate the surface area of the tent.

Show all workings. [4]
- 250cm _
224 cm
~200cm
- A
200cm

\i
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Examiner
|
(i) The product shown below is a storage bag for the tent. It is made from o

microfibres.

Put a tick (v) in the grid below to indicate whether the following statements are
true or false. [2]

Statement True False

Microfibres can be manufactured from natural
and synthetic materials.

Microfibres have an excellent strength-to-weight
ratio.

08
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() The image below shows a head torch used for camping.

Review the sketched diagram below, which is a simplified sketched version of the
electrics used to power the light.

Battery supply Slide switch

Three LEDs

Using standard circuit symbols for each component, produce a circuit diagram in the
space below. [5]

09

© WJEC CBAC Ltd. (C600U10-1) Turn over.

Examiner
only

Cc600U101

09






This question is about materials.

10

4, (a) Describe the structure of each of the manufactured boards shown In the table below.

3x[2]‘
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(b) The image below shows a selection of detergent bottles made from a thermoforming

plastic.
i

(i) State the name of the most appropriate thermoforming plastic used to
manufacture the bottles. 1]

pduyprEpLnL

(i) Explain why a thermoforming plastic is suitable for the manufacture of detergent
bottles. (3]

Tlemndiorming muand e e gukic con
oy e Rmewlded Qjfeawardd - Tua o swdad
O\ oy cling) 0 dMergenk \odtilon dut used L Quake

chly- AU, U 2oy Ny owd i dlange, So.
b Corpouwy. con M henr datergent el
Speoi g) DAY | 0L e e D) @y O WL O
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T ’E AT
(c) The diagram below is of a fabric construction e A
SEEEEREREREERN
EEEEEREEEDS
SEEEEEEREESR
EEEEEEESES
ENEEEEESESE |
SEEEEERERERDR |
SEEEEREEERER w
EEEEEEEER ‘
EEERREEAEN J
(i) Study the diagram above. Complete the following sentences by inserting the
correct words from the list provided, 3x1)
Knitted Woven Looped Weft Warp ‘
\
N m fabrics are constructed using interlocking yarns. The yarns
that run horizontally are called \f\S 0~A~p yarns. The yarns that run
vertically down the length of the fabric are called \/\J Q,V( yarns

(i) The ties shown in the images below are identical in design but differ in fibre
content.

: Silk tie Polyester tie . d -
\ - ! ol T3

S S\ WO o ORUMAE Maokend) a0 @A\})Q}»‘ &
Discuss the properties of silk and polyester that make them suitable fabrics for the
ties. [3]

Sz v dumbly, g Edsduy ALCERVE -\ ade
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(d) Below are pictures of a robot building kit made from recycled paper.

(i) The size of the paper used to make the envelope is 297 mm x 420 mm,

Circle the correct standard size below, used to make the envelope. (1]

Al A5
|

() 60% of the card is made from recycled paper. Describe one disadvantage of
using recycled paper for this product, [3]

\h oY &Mﬁmiﬁd&m“mw\u)am
opes | W etk N cdlowe
rt‘)\g; O\ M Tl Uy Mk
LA B iuuam DO O (odwck dofEsen, o
e 09 OWLIEn gden Wi \m&b\r Wtk
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lThits question is aboul malerials.

4. (a) Describe the structure of each of the manufactured boards shown In the table below.

3x(2)

Manufactured Board

Name Description
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(b) The image below shows a selection of detergent bottles made from a thermoforming

plastic,
8

(i) State the name of the most appropriate thermoforming plastic used to
manufacture the bottles. (1]

ACVLoL;C

(I}  Explain why a thermoforming plastic is suitable for the manufacture of detergent
botlles. (3]
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(c) The diagram below is of a fabric construction. | oY

() Study the diagram above. Complete the following sentences by inserting the
correct words from the list provided. 3x[1)

Knitted Woven Looped Weft Warp

fonatted fabrics are constructed using interlocking yarns. The yarns
Leo A |
that run hornizontally are called w sasa} e yarns, The yarns that run
vertically down the length of the fabric are called N oarg yarns,

(i) The ties shown in the images below are identical in design but differ in fibre
content.

Silk tie Polester tie
Discuss the properties of silk and polyester that make them suitable fabrics for the
ties (3]
Stk  covmes Evam silk wue vwm whaeh e @
wokwrval 50 WYC & howevey 3 po L..Jesit‘r
15 e synthet < fabvic - Silk
15 \.uc_\Hk wc'\cz)\"\*- hut 90\.\3(’.5‘.('
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(d) Below are pictures of a robot building kit made from recycled paper. ~J

() The size of the paper used to make the envelope Is 297 mm * 420mm.

Circle the correct standard size below, used to make the envelope. [1]

p ps

() B80% of the card is made from recycled paper. Describe one disadvantage of

using recycled paper for this product (3)

i\e c.\j(_lo.d' papey C.om (as?\.b be tc_gocf-L
a?-;u't ik P YT Cmuys applicd - Reye \ed
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and 1k s AS £ 4 LessS
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This question is aboul materials.

4, (a) Describe the structure of each of the manufactured boards shown in the table below.

—

3% [2)

Manufactured Board

Name

Description

Plywood

cLﬂﬁeG oF  Ghin cces ofr
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(b)

The image below shows a selection of detergent bottles made from a thermoforming

plastic.
i

(i) State the name of the most appropriate thermoforming plastic used to
manufacture the bottles. (1]

ﬁg' P\/a

(i) Explain why a thermoforming plastic is suitable for the manufacture of detergent

Tmes 3]
-
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(c) The diagram below is of a fabric construction.

() Study the diagram above. Complete the following sentences by inserting the

correct words from the list provided. 3 = [1]
Knitted Woven Looped Weft Warp

()JOV‘""‘ fabrics are constructed using interlocking yarns. The yarns
that run horizontally are called (Jve H‘ yarns. The yarns that run
vertically down the length of the fabric are called (,\JO\fP yarns.

() The ties shown in the images below are identical in design but differ in fibre
content.

K550

"
'f\
o'
(¥
(A
X x
N l‘-
(K>

XX
R

Silk tie Polyester tie

Discuss the properties of silk and polyester that make them suitable fabrics for the
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(d) Below are pictures of a robot building kit made from recycled paper.

(i) The size of the paper used to make the envelope is 297 mm x 420 mm.

Circle the correct standard size below, used to make the envelope. [1]

7\
A3 A4 AS

(i) B0% of the card is made from recycled paper. Describe one disadvantage of
using recycled paper for this product.
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: tj(as khel | fw/f
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This question is about malerials.

4. (a) Describe the structure of each of the manufactured boards shown in the table below.

Exom
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3x12]
Manufactured Board Name Description
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(b) The image below shows a selection of detergent bottles made from a thermoforming
plastic.

Gyt

(i) State the name of the most appropriate thermoforming plastic used to
manufacture the bottles. M

+ Aerylic

(i) Explain why a thermoforming plastic is suitable for the manufacture of detergent
bottles, (3]

Sinte dededink buttles afe caft in Cofboards, @
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(c) The diagram below is of a fabric construction.

() Study the diagram above. Complete the following sentences by inserting the
correct words from the list provided. 3x[1)

Knitted Woven Looped Weft Warp

Z‘L;U.\:t’e} fabrics are constructed using interlocking yarns. The yarns

that run horizontally are called [L)O 136.(( yarns. The yarns that run
vertically down the length of the fabric are called ‘VWW yarns,
(i)  The ties shown in the images below are identical in design but differ In fibre
content.
I
e
WX
b e
O
X
XX
X
Silk tie Polyester tie
Discuss the properties of silk and polyester that make them suitable fabrics for the
ties. (3)
g ( {szj{"n 2 44 Ly way Wk ink o /s (it
d x - J ‘
\WRA(E1 +

- T\.U}\m'{") WAN £ — H\Q {a.wu. wonrk ¢ Nvi\j‘ {‘Lp, [
¢ DUk, < A de to be Win gey¢ \og (‘*’- V1oAY

Exam
anl

— g Hime.
mun

WJE Bal "






13

(d) Below are pictures of a robot building kit made from recycled paper.

/' 1243 yomn"
(i) The size of the paper used to make the envelope is 297 mm x 420 mm.
Circle the correct standard size below, used to make the envelope. (1]

@ A4 A5

v

(i) 60% of the card is made from recycled paper. Describe one disadvantage of
using recycled paper for this product. [3]

1 40%s & the Pafer ywoddd e cenk ko He
[and gl \Whert (b polbsates e O T3 00
VTR {8fer 5 fe eylleh Yoen Vhen 3 aed
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This question is about materials.

Describe the structure of each of the manufactured boards shown in the table below.

4, (a)
3 %2

Description

f(waO& 3 o hard o)
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(b) The image below shows a selection of detergent bottles made from a thermoforming

plastic.
i

(i) State the name of the most appropriate thermoforming plastic used to
manufacture the bottles, (1)

Pol.&p'\o (‘9\-\

(i) Explain why a thermoforming plastic is suitable for the manufacture of detergent
bottles. [3]

\'y Senthle oy w Chacmoforminy  plogaic
WS han hasied. CTon ko g\,\,’,& =

M5ICRA_ fol =xomga OS o hond L.
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only
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(c) The diagram below is of a fabric construction ohty

() Study the diagram above, Complete the following sentences by inserting the ‘
correct words from the list provided. 3 x[1]!

Knitted Woven Looped Weft Warp

Ka *‘RX fabrics are constructed using interlocking yarns. The yarns
thal run horizontally are called W ( '*‘? yarns. The yarns that run
vertically down the length of the fabric are called 349 Vg, yarns

(1)  The ties shown in the images below are identical in design but differ in fibre
content.

Silk tie Polyester tie

Discuss the properties of silk and polyester that make them suitable fabrics for the
ties. (3)
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(d) Below are pictures of a robot building kit made from recycled paper. ]

() The size of the paper used to make the envelope is 297 mm * 420 mm. '

Circle the correcl standard size below, used to make the envelope. [

(A'B\' Ad AS ‘

(i) B60% of the card is made from recycled paper. Describe one disadvantage of
using recycled paper for this product (3] |

O divabusnese OF Uping  (etytd popuc
3o keax 0k WL efEek g MU
QOULy  erd ok |, (ecyclad s ok
So 1t W\ ge ko Wi

caQouIO

™
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This question is about materials.

State the name of the most appropriate thermoforming plastic used to manufacture the bottles. [1]
One mark for correct answer:

e Low-density polyethylene (LDPE) (1)

e PET/PETE (1)

e HTPE (1)

Credit any other appropriate response.

(D)
(&)
Q S & Question or outline of question / Marking scheme AO Total
S| ®
A=
4. (a) Describe the structure of each of the manufactured boards shown in the table below. 3x[2] | AO4 1a(3] 6
AO4 1b [3]
One mark for identifying a structural characteristic of each manufactured board (up to a maximum of three
marks) and an additional mark for ensuring that each characteristic is described accurately. No marks to
be awarded if candidate references cost/cheapest of the board in answer provided.
Plywood — reference may be made to veneers laid at 90 degrees to each other and glued. Together
plywood is made up of odd layers i.e. 3,5, 7, 9 etc.
Chipboard — reference may be made to chipboard being made from wood chips bonded together with
some form of resin, they may be different in size - the middle core chips are slight bigger and the size of
the chips decreases as it gets to the edge. Could have laminated finish from wood finishes to plastic
finishes.
Medium Density Fibreboard — reference may be made that MDF is made from fine wood fibres
compressed and bonded together (with resin). It is acceptable to state MDF has a flat, smooth surface
and/or it is made from waste/recycled timber.
Credit any other appropriate response
(b) () v The image below shows a selection of detergent bottles made from a thermoforming plastic. AO4 1c [1] 1

© WJEC CBAC Ltd.
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from the list provided. 3 x[1]
One mark for each correctly chosen word.
Knitted Woven Looped Weft Warp

Woven fabrics are constructed using interlocking yarns. The yarns that run horizontally are called
Weft yarns. The yarns that run vertically down the length of the fabric are called Warp yarns.

Do not credit any other response.

(0]
Q % 2 Question or outline of question / Marking scheme AO Total
0|l =
i xplain why a thermoforming plastic is suitable for the manufacture of the detergent bottles. c
(i) v Explain wh h formi lastic i itable for th f f the d bottl [3] | AO4 1c[1] 3
AO4 2b [2]
One mark for each reason/property suggested up to a maximum of two marks. Maximum marks can
be awarded if reasons/properties given are explained/justified in relation to detergent bottles.
For example:
Thermoforming plastic is tough and flexible which ensures detergent bottles are easy to use as the
product can be squeezed from the bottle. (3)
Thermoforming plastic is tough and flexible which ensures the detergent in the bottle will not leak
even if the bottle is dropped. (3)
Other properties/benefits of thermoforming plastics:
e They can be re moulded/recycled (environmental)
e They can be made any colour (safety)
e They are chemical/water resistant
Credit any other appropriate response.
(©) () v Study the diagram above. Complete the following sentences below by inserting the correct words AO4 1c [3] 3

© WJEC CBAC Ltd.
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Maths

Question or outline of question / Marking scheme

AO

Total

(ii)

X |Science

The ties shown in the images below are identical in design but differ in fibre content.
Discuss the properties of silk and polyester that make them suitable fabrics for the ties. [3]

One mark for each suitable property suggested up to a maximum of two marks. Maximum marks can
be awarded if properties given are discussed with clarity.

For example:

Silk and polyester both have good (tensile) strength which means they won'’t tear or wear easily when
worn. (3)

Silk and polyester both have good elasticity which means they will not crease and look unsightly
when worn. (3)

Other similarities/properties:

Both are durable

Both don’t need ironing

Both are flammable

Both have high lustre

Both are easily dyed any colour

Both have good lustre

Both are light in weight

Silk has a smooth aesthetic which reflects light

Polyester is washable, silk is more commonly dry cleaned.

Also accept comments that relate to the fabric construction. For example: silk and polyester are both
fine fibres (1) which means the woven fabric is fine/compact (1) and will drape well when worn (1).

Credit any other appropriate response.

AO4 2a [3]

© WJEC CBAC Ltd.
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(0]
Q % 2 Question or outline of question / Marking scheme AO Total
0n | =
(d) (i) The size of the paper used to make the envelope is 297mm x 420mm. AO4 1c [1] 1
Circle the correct standard size used to make the envelope. [1]
A3 Ad A5
One mark for correct answer. The only acceptable answer = A3
(i) v 60% of the card is made from recycled paper. Describe one disadvantage of using recycled paper for | AO4 1c [3] 3

this product. [3]

One mark for a correct disadvantage given. Maximum marks should be awarded for a clear
description of the disadvantage given. No additional marks should be awarded for more than one
disadvantage unless it forms part of the description.

Disadvantages of using recycled paper:

o Fibres get shorter which reduces the strength of the paper;

Short fibres mean there is less flexibility;

Water absorption increases (which doesn’t benefit the function of the robot toy kit);
The quality of the paper is reduced,;

Chemicals are used during the recycling process to remove ink.

Credit any other appropriate response.

Total 20

© WJEC CBAC Ltd. 14









Principal Examiner

Sticky Note

Plywood - layered in alternating 90 degree angles. 
Chipboard - Compressed 'wood parts'.
MDF - small 'grains of wood' compressed. 
4 Marks.









Principal Examiner

Sticky Note

Correct thermoforming plastic.  1 Mark.



Principal Examiner

Sticky Note

Reference made to recycling/re/moulding and speed.  Explanation provided with justification (although not a perfect response).  3 Marks.









Principal Examiner

Sticky Note

One word correctly used from list provided.  1 Mark.



Principal Examiner

Sticky Note

Marks awarded for identifying polyester is durable and long-lasting.  Silk is durable (for a fine fabric).  Reference made to the quality appeal of the fabric.  Both fabrics were discussed and just meets mark scheme requirements.  3 Marks.









Principal Examiner

Sticky Note

Correct paper size identified.  1 Mark.




Principal Examiner

Sticky Note

Reference about the change in colour of recycled paper.  Not the the most appropriate disadvantage but description given and related back to product.   2 Marks. 













Principal Examiner

Sticky Note

Plywood - layered and glued.
Chipboard - no response relevant to structure of board.
MDF - compressed and glued.  4 Marks.









Principal Examiner

Sticky Note

Incorrect thermoforming plastic. 0 Mark.




Principal Examiner

Sticky Note

Reference made to strength, ability to be recycled and reformed.  Explained and related to detergent bottles.  3 Marks.









Principal Examiner

Sticky Note



Principal Examiner

Sticky Note

Silk is light in weight and polyester is 'tough' and long lasting.  No reference made back to the ties as part of discussion.  2 Marks.



becky

Sticky Note

One word correctly used from list provided.  1 Mark.








Principal Examiner

Sticky Note

Correct paper size identified.  1 Mark.



Principal Examiner

Sticky Note

Recycled paper is 'weaker'.  Partly described and related back to product.  2 Marks. 













Principal Examiner

Sticky Note

Plywood - layers, glued.   
Chipboard - 'small chips' 'crushed under high pressure'.
MDF - 'small wood fibres'. 
5 Marks.










Principal Examiner

Sticky Note

Incorrect thermoforming plastic. 0 Mark.




Principal Examiner

Sticky Note

A number of correctly identified reasons why thermoforming plastic is suitable for detergent bottles.  Lacks clear justifications required for an 'explain' question.  2 Marks.  








Principal Examiner

Sticky Note

Three words correctly used from list provided.  3 Marks.



Principal Examiner

Sticky Note

Polyester is a 'strong' material. Limited properties, reference made to aesthetics/characteristics which isn't relevant.   No reference made back to the ties as part of discussion.  1 Mark.








Principal Examiner

Sticky Note

Incorrect paper size identified.  0 Marks.




Principal Examiner

Sticky Note

Recycled paper does 'lose strength'.  Partly described and related back to product.  2 Marks. 













Principal Examiner

Sticky Note

Plywood - layered 90 degree using 'glue'.  
Chipboard - wood chips, glued.
MDF - Glued ('sawdust'). 
5 Marks.









Principal Examiner

Sticky Note

Incorrect thermoforming plastic. 0 Mark.




Principal Examiner

Sticky Note

No correct reasons why thermoforming plastics are suitable for detergent bottles.  0 Marks.








Principal Examiner

Sticky Note

No words correctly used from list provided.  0 Marks.



Principal Examiner

Sticky Note

Reference made to the woven fabric - both fabrics are durable and are tightly woven (due to fineness of fibre).  Answer does refer to the ties (just).  3 Marks.








Principal Examiner

Sticky Note

Correct paper size identified.  1 Mark.




Principal Examiner

Sticky Note

Response does not refer to the disadvantage of recycling paper for product. 0 Marks.













Principal Examiner

Sticky Note

1 Mark awarded for identifying plywood is made up of ' different layers'.  








Principal Examiner

Sticky Note

Incorrect thermoforming plastic. 0 Mark.




Principal Examiner

Sticky Note

1 Mark awarded for identifying thermoforming plastics can be heated/shaped.  One reason with no clear justifications.  1 Mark.








Principal Examiner

Sticky Note

No words correctly used from list provided.  0 Marks.



Principal Examiner

Sticky Note

One reference made loosely to the fabric of silks texture which is correct.   No evidence of clear reference to key properties of the fabrics.  1 Mark.








Principal Examiner

Sticky Note

Correct paper size identified.  1 Mark.




Principal Examiner

Sticky Note

Recycled paper will 'break'.  No reference to the product/no clear description.  1 Mark. 











10

This question is about materials.

4. (a) Describe the structure of each of the manufactured boards shown in the table below.

3 x[2]

Manufactured Board

Name

Description

Plywood

Chipboard

Medium
Density
Fibreboard

10
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(b) The image below shows a selection of detergent bottles made from a thermoforming
plastic.

(i) State the name of the most appropriate thermoforming plastic used to
manufacture the bottles. 1]

(i) Explain why a thermoforming plastic is suitable for the manufacture of detergent
bottles. [3]

11
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() The diagram below is of a fabric construction.

(i) Study the diagram above. Complete the following sentences by inserting the
correct words from the list provided. 3 x[1]

Knitted Woven Looped Weft Warp

fabrics are constructed using interlocking yarns. The yarns

that run horizontally are called yarns. The yarns that run

vertically down the length of the fabric are called yarns.

(i)  The ties shown in the images below are identical in design but differ in fibre
content.

Silk tie Polyester tie

Discuss the properties of silk and polyester that make them suitable fabrics for the
ties. [3]

12
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Examiner
[
(d) Below are pictures of a robot building kit made from recycled paper. o
(i) The size of the paper used to make the envelope is 297 mm x 420 mm.
Circle the correct standard size below, used to make the envelope. 1]
A3 A4 A5 5

(i) 60% of the card is made from recycled paper. Describe one disadvantage of
using recycled paper for this product. [3]

13
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5. Review lhe images below and select one CAM device when answering the questions (a) 1o (¢).

Place a tick (/) in the box of your selected device

CNC Router Machine ‘

3D Printer

State the meaning of CAM,

C Okl A \LM

(@ (I) Allthe images above are examples of CAM devices.

(1]

M OO O,

(i) Explain the benefits of using your chosen CAM device when making products in

school,

INRLCAE. AN (o

A0 Yk OLea. o producka,
Moy owa b Gk g

[
14

(3]

o020 O produxcke con by e (OOQ Mok
JHGANK 00 et Tkke Man . Moy, BUO, e

madl 0 U oy 0 T

Laes DN Wwdk (. gernoy (owhd de- Wilo. @

£6...Move, . Dan g pegen
COUMe. VLG -
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“:o!m
(b) The CAM devices require Input from a CAD software package. .
(i) Give one example of a CAD software package that could be used with your
chosen device. (]
(i) Describe two disadvantages of using CAD in a school environment. (4]

L= DNET oty wauy Wose 00sS - O One i
I oy o0 Gwapiker  Oxaulalote Nen 01y ony
pRaen QAN e U LWC ik oo effloRat-p
Jan wBwd Wik Kt e

L\ oy Do ditfeding, and. Couk eyl fo
nev \oou  on §lui Dypech ¢ waod, eyt salug.
fsple (owd 0lae Ly adentage dy teond Ned

MOURAAL | e duSraced \
“ﬂam ‘ w\x\o%c)éluu;% wwvwﬁw

(c) (i) Explaina y consideration when using your chosen CAM device. [2)

Donlkc 1042 ke D \guer Q0 \k Conhe

anged 0L o, v P QR Uk
mwmo&dgb el aﬁ WL gureckly , le J-

(i) Evaluate the use of your chosen CAM device when used in the development of a
design. [4]

f WRr Cuder can e very wigjul v -l
doxtlopunk d 4 AGA | Gk pvidD ol
more hoenk  way & %mwmmwmm
pead o ) &) Coeading ey K0
dziaals o aq%?ﬁg m ﬁw?ms Yon T e
d%%&\'wmd(& Wy e o w«}rmw%%au
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(d) The CAD drawings below show two solid shapes that are to be 3D printed to form part
of a child’s toy puzzie,

r=15ecm

3
‘)é\ '\50_);\

woge
wage

Calculate the volume of the cube and the cylinder shapes.
Round your answer to 2 decimal points, Show all workings.

Volume of cube; 2]

'@m 25%% Sy% Q=
u-§C—= 418

Answer Q’L'KQ cm’

Volume of cylinder: 3]

| ol

MIx 'S

Ty s

LUT=3 BbsSE 3uA!

F-0bstWT x 3 = W b2

= D 4,
Answer {)/l-\/ cm®

6
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5. Review the images below and select one CAM device when answering the questions (a) to (c). i =
Place a tick (/) in the box of your selected device. ‘

\
|
\

CNC Embroidery Machine

—
| CNC Router Machine 3D Printer / J

| (a) (i) All the images above are examples of CAM devices.
State the meaning of CAM. [}

Cenkval Access Machine

(i) Explain the benefits of using your chosen CAM device when making products in

school. (3];
1D prinket alls s to print continwe W |
grodackion d with s wt ) ey Paavse g
3D T \nXer does nit re g v s W aeh
ivie feront e \ Ry Y W ng

Sb pr whey FALY ) & ‘vl -»\t\v\L:S q‘s\ Qk\*a \C

"""\'4-‘- LS Q‘L-'

oAy

14
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(€)

(b)

The CAM devices require inpul from a CAD software package.

(1)

(ii)

Give one example of a CAD software package that could be used with your
chosen device.

Tinker Cord

Describe two disadvantages of using CAD in a school enviranment,

(1

(4]
Ca A ave havel +ta vndevetband wn el
us e by schsal student |
CAD e Pe  Teq uves manthly poy eat
maling 3 W~y A Lo N “y fov
every (. \Ac.«d’.z .
(i) Explain a safety consideration when using your chosen CAM device. [2)
2D pvin‘l’.ev m]%\nt be hal abier pram ﬁh\ca =
Do n.‘l Tto.-sc.h pr.nte-r Q{t&.r pr:ﬂ.{\he.

(i

Evaluate the use of your chosen CAM device when used in the development of a

anly

Caoouior

"

design. [4]
30 prinker  con work 24 ows and can
praduce  camitinanmous but it 5w ly Avcs e

Ve pYo Aucd at a  Limac
Docsn't. e wiv e e h TMP\\ £vo m v mas)
A\s o prograw  can  be  wp doked o
de ve ¥ pe the design N specifie  ovea.
L
15 o Wit cBAs s 800004
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1Examim

(d) The CAD drawings below show two solid shapes that are to be 3D printed to form part | "
of a child's toy puzzie.
o:)d? ‘% r=15cm
w
g 5
3
Calculate the volume of the cube and the cylinder shapes.
Round your answer to 2 decimal points. Show all workings.
Volume of cube: [2]
3:9 % 3.6 x3.5
2 W2 - 871§ NN
Answer 42 .89 cm’
Volume of cylinder: [3) ;
2 N i D T e
=107
2o o RS
= 24 %S
Answer 24 15 cm?

1 O NECCIMC Lo rEA00U- 1.
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5. Review the images below and select one CAM device when answering the guestions (a) to (c).
Place a tick (/) in the box of your selected device.

PSR RO T,
: !

Laser Cutter CNC Embroidery Machine

i | L~
p—— 1] A
{ ‘ |
CNC Router Machine | 3D Printer | \j ;
(@ (i) Allthe images above are examples of CAM devices.
State the meaning of CAM, (1]

compuler Aided M onwhe-ch r~3

(i)  Explain the benefits of using your chosen CAM device when making products in
school. [3)

*N J\ue }'Y]C«Hv"/fACAk'i/\j dd‘&u’ /)C‘}' //\/CLJA’

[y G(IL ———
/lgu (s [J € /wf/r /LI‘J)“\ 9 (JMf
[06 USe “J é“o u ec«Le P owf /@:\

jecm‘«}f’j :

14
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(b) The CAM devices require input from a CAD software package.

(i) Give one example of a CAD software package that could be used with your
chosen device. (1]

inwer Cedd

(i) Describe two disadvantages of using CAD in a school environment. (4]

C(%\%F {”W fyﬁcczgj mj Sthee!

(¢) (i) Explain a safety consideration when using your chosen CAM device.
(vear e i:\'f\m o ore il a%:/o,,
ok tOo (:énlv“ /J (e i /O c:) c Umes.

(i) Evaluate the use of your chosen CAM device when used in the development of a
desugn [4]

uck cing SOMLJJ /:W/O\'m[eo( Je.
g Tle /aé/( ufe«%b :Csu Cj;; v ;a—,

lels (ot o»L ) plo o
Cﬁ;\ué'f 7%: Ihauely %ﬂio/bygec Q{,"’.

e

Examiner
only
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Examine
(d) The CAD drawings below show two solid shapes that are to be 3D printed to form part -
of a child’s toy puzzle.
35 r=15cm
>
tn
g &
3
Calculate the volume of the cube and the cylinder shapes.
Round your answer to 2 decimal points. Show all workings.
Volume of cube: _ (2]
332357 35= Y2 8§75
Answer("a-875 cm®
Volume of cylinder: (B
icd
U= 15 = 7.0, ”
7.06... x 3.5 A4 7Y mm
Answer 1\{ 7 q cm®

16
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|5. Review the images below and select one CAM device when answering the questions (a) to (c).

Place a tick (/) in the box of your selected device

CNC Router Machine | ; 3D Printer \

(@ (i) Allthe images above are examples of CAM devices.
State the meaning of CAM. (1]

Co.wpb\ba{ AGS WS Ted M aldrang

(i) Explain the benefits of using your chosen CAM device when making products in |

school. (3]
*The Conn' k. Cal oy paice fatth, ﬁm‘lu{-hm( ’
| Thad aren4 Nask ot 84 vorduds fan Scmpbannupends

‘ ) PV US| I(D.J\(C 'y L“a ._: (‘v"léf ‘fp\ra» t eNL e ‘:‘ 2 1 t}*{' F{‘;_o i’(':t f
\ { )

' ’}‘.".,v{'?( afe *LM '._K‘L? (""-5 AM e } ;;() v ?tndu.‘ MXE .

L3

14
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(b) The CAM devices require input from a CAD software package.

s (i) Give one example of a CAD software package that could be used with your
chosen device. (]

) CADdagign
w_ () Describe two disadvantages of using CAD In a school environment. (4]

I e ri—to-tack T (5 e cars sy

betaunse Yo teachers have o b faimed (n had

o wye Yhe masdhe:

Tk 5 oXfensine o duny g aﬁ’mm s
ComBuiels Bn aff can Cog Bl an
Adwsad sulescifilen, Bsfeliokhy swee the(e aft

a Yo 4y @IPker Ldhin o Sclodl,

(c) (i) Explain a safety consideration when using your chosen CAM device. (2]

flepl peed b weal ujles becanst the Sfancs

m' (ii) the use of your chosen CAM device when used in lhe_

(4]
» Laser Cuttery Can Gk Ok At dobugin 9Nk aly.
Sheet & mateaal (acld , petat et
VTE ALK\ finduces the fleeded farsis sor the frodindis.
1Buk the o 8 bne MBLhing s erfeasive biamnse
(b wseg |igh levtds o haak bo Ok Yhpugls Yie
MAL algs

15
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Examn
(d) The CAD drawings below show two solid shapes that are to be 3D printed to form part | "
of a child's oy puzzle.
di reisan  Ken ) (g
& -3
o
g : KUK
3
.6
Calculate the volume of the cube and the cylinder shapes.
Round your answer lo 2 decimal points. Show all workings.
Volume of cube: (2]
LsxnfKyS=42-918
(_, 3.53.—-————’ /). §qem>?
Answer _ 22°99 cm®
Volume of cylinder: (3]

A2 g
G xS = 0685334l

1068584 H —He3mt
K755 = 943004218
* 2%

Answer Q/q - ?4 cm?®

16
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{5. Review the images below and select one CAM device when answering the questions (a) to (c). |
‘ Place a tick (/) in the box of your selected device.

T
J
|

Laser Cutter ’ E | CNC Embroidery Machine

CNC Router Machine ‘ | 3D Printer |

(@) (i) Allthe images above are examples of CAM devices.
State the meaning of CAM [1]

C.ompuses  Ardad M SARK fo. LA
(i) Explain the benefits of using your chosen CAM device when making products in
school. (3]
! The E_\Nkl\t'\ O o loSor  (uMes ale
thaxe v Goxd  @ood | ociyMC *—‘l’_“’fﬁ M |
esowsn wadh %_ ﬁz}:%:"ké wi o
¢ e SON«TWS My Ceaie el \aa M
QL culty  when, MSRaMling  the (oM.,

Eeamin

onl
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(b) The CAM devices require input from a CAD software package.
(i) Give one example of a CAD software package that could be used with your
chosen device. (1]
() Describe two disadvantages of using CAD in a school environment. (4]

A disohvontmae. g twax v Somaamed
?(oc\.u.m 30..\23 ;5' b N Qk'ka-"-fk,So
by Con  ba k{’k:zn“:ubfmw e fadaly
S—n( Crudanses  who Af . of Okl
oandaf L'ﬁ‘t‘j haadlh  Conditiont. \n oddivion '\3_
a. Udde (s (unni ot be Lotar Cuwy
D plasd AN SEAlL Ty can
Couoda  wieh (e ol S Jes \n\SM&S-

(¢) (I) Explain a safety consideration when using your chosen CAM device. (2]

s Oncte o0 M hos basn  (osef g »

S0 opkn  hone  Shatg 33_80_5, So b Mindpul
Qf &S o Mo A S‘ﬁ“(‘fj Cug S .
(i) Evaluate the use of your chosen CAM device when used in the development of a
design. [4]

Nhen sl o ba davercpmens Of o tlow,

v Cuk m:'f;u,s O e Uolc with higy
(@< olukioN ffqgw“.’rkis Othn aed e
w\ts o SOy f"‘— 3] plate ontg
WAy Compard. 1 anyo MBIt oy

o3y Ddule.  vo  Join oound ch U sty

N

/
T %
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The CAD drawings below show two solid shapes that are to be 3D printed to form part

(d)
of a child's toy puzzle.
3'500) r=15em
ﬁbf \
E
Calculate the volume of the cube and the cylinder shapes.
Round your answer to,2 decimal points. Show all workings.
Volume of cube: (2]
V= S A x g . I
= L‘.a"qm‘ O IAP' B
Answer Lh1+ Qo
Volume of cylinder: [3]
V‘. C . s- A * kh =
:.(7( fl) x L“‘a“" :
= (18] * 35
= qt K. ¥ X5 e o
X : a‘('rcqt'- 5'0“2&0.

T R 7000,

Answer L4 « 1 L"‘ cm?
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Science

Maths

Question or outline of question / Marking scheme

AO

Total

5. (a)

(i)

Review the images below and select one CAM device when answering the questions (a) to (c).
Place a tick (v¥') in the box of your selected device.

All the images above are examples of CAM devices. State the meaning of CAM. [1]
One mark for correct meaning of CAM:

Computer Aided Manufacture (1)
Accept: Computer Aided Manufacturing (1)

Only responses accepted.

AO4 1a [1]

(ii)

Explain the benefits of using your chosen CAM devise when making products in school. [3]

One mark for each benefit identified, awarding a maximum of two marks. Three marks to be awarded
for two benefits that have been explained and can relate to a school environment.

Benefits:

Accuracy/precision can be achieved;

Consistency of outcome;

Faster than producing by hand;

Less waste of resources;

Minimal supervision required;

Machines can work continuously (in comparison to human fatigue);

In the case of the laser cutter/CNC Router — can process a range of different materials (1). This
benefits a class of students who are making different products from different materials (1).

Credit any other appropriate response.

AO4 1c [3]

© WJEC CBAC Ltd.
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(¢}
Q _% é Question or outline of question / Marking scheme AO Total
&-’) =
(b) The CAM devices require input from a CAD software package. AO4 2a [1] 1
(i Give one example of a CAD software package that could be used with your chosen device. [1]

One mark for correct response.

Examples:
CorelDraw
Prodesk Top
Google sketch-up
Adobe lllustrator
Solidworks
AutoCad
Photoshop
Fushion 360

2D Design
Tinkercad

Credit any other appropriate response.

© WJEC CBAC Ltd. 16





(<))
(&) 0
Q T % Question or outline of question / Marking scheme AO Total
21 =
(i) Describe two disadvantages of using CAD in a school environment. [4] | AO4 2a (2] 4
AO4 2b [2]

One mark for each disadvantage identified, awarding a maximum of two marks. Four marks to be
awarded for two disadvantages that have been described and can relate to a school environment.

Disadvantages:

CAD programme may not be working/efficient;

CAD software may be out of date restricting creative design;

School computers may not be powerful enough to run the programme;

Software is expensive for a school to be able to purchase for student use;

Knowledge required to use the programme;

Time required to learn and develop the skills to use the programme effectively;

It may be quicker to sketch ideas with a pen/pencil that to draw using CAD (initial ideas).

Credit any other appropriate response.

© WJEC CBAC Ltd. 17





Science

Maths

Question or outline of question / Marking scheme

AO

Total

(©) ()

Explain a safety consideration when using your chosen CAM device. 2]

One mark can be awarded for an appropriate safety consideration relating to CAM device(s). Two
marks can only be awarded if the candidate explains why this safety consideration is important, for
example, by identifying a hazard.

Keep all hands away from moving parts (1)

Check the machine is plugged in correctly before switching on (1)

Check all power settings/threading of machine are correct (1)

Check extractor is working/switched on — dust is dangerous if inhaled/gathered in eye (and can
cause fires if left to build up (2)

Extraction boxes need cleaning and filtering regularly (1)

Training has taken place before use (1)

Cables/electricity is supplied through a circuit breaker so if an electrical fault develops the
electrical power will be cut off straight away and fire risk reduced/removed (2)

Devices are maintained/serviced regularly/annually (1)

Machines should never be left on their own when switched on and functioning (1)
Temperatures reached (210 to 250°C) in 3D printing thermoplastics are a scalding hazard (1)

Note: Candidates may make reference CAM devices today are very safe to use as they will not work
unless the settings are correct, or guards/closures are in place. Credit can be awarded if this forms
part of a students’ response.

Credit any other appropriate response.

AO3 2b [2]

© WJEC CBAC Ltd.
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Science

Maths

Question or outline of question / Marking scheme

AO

Total

(ii)

Evaluate the use of your chosen CAM device when used in the development of a design.

Two marks to be awarded for each point made if evaluated clearly (two needed), three points made
with no clear evaluative comment can be awarded a maximum of three marks. Three points made
with some sound evaluative reasons can be awarded maximum marks. Evaluative comments can be
both positive and negative in nature.

Responses may include:

Problems in construction/aesthetics can be highlighted before production commences;
Views from target market can be gathered to ensure the product fulfils their needs;
Potential problems (e.g. accessibility of resources) are highlighted which can then be
addressed/changed before production;

Could save costs (time/staffing/resources) if a product is not suitable, e.g. does not sell;
However, time is required, and this costs in resources and staffing.

Credit any other appropriate response.

AO3 2b [4]

© WJEC CBAC Ltd.
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(<))
(&) 0
Q T % Question or outline of question / Marking scheme AO Total
o | &
n
(d) v' | 4 | The CAD drawings below show two solid shapes that are to be 3D printed to form part of a child’s toy | AO4 1a[1] 5
puzzle. Ao4 1b [4]
Calculate the volume of the cube and the cylinder shapes. [5]
Round your answer to 2 decimal points. Show all workings.
3~ r=1.5cm
o =-9Cm
&
w w
a o
3 5
Volume of cube:
3.5cm (3.5cm x 3.5¢cm) (1)
= 42.875cm? is acceptable or 42.88cm? (1)
Volume of cylinder:
Volume of cylinder = 1rr*h
X 1.52=2.25cm? (1)
3.142 x 2.25cm? = 7.07cm? (1)
7.07cm? x 3.5cm = 24.74cm? (1)
Credit any appropriate approach to calculating the volume of the cube and cylinder.
Total 20










Principal Examiner

Sticky Note

Correct response.  1 Mark.



Principal Examiner

Sticky Note

Reference made to efficiency/faster and intricate designs can be made.  Lacks a clearly explained reason why these are benefits to a school environment.  2 Marks.








Principal Examiner

Sticky Note

Correct example of a CAD software package.  1 Mark.



Principal Examiner

Sticky Note

Answer provided is confusing CAD with CAM.  Accessibility identified as a disadvantage accepted.  Some explanation given (just).  2 Marks. 



Principal Examiner

Sticky Note

1 mark awarded for identifying the laser can be dangerous.  No reference made for the need to wear safety glasses.  1 Mark.




Principal Examiner

Sticky Note

Reference made to 'intricate details on a small scale' and 'a range of materials'.  A short evaluation provided comparing CAM with production by self.  3 Marks.








Principal Examiner

Sticky Note

Correct calculation with workings shown.  2 Marks.



Principal Examiner

Sticky Note

Correct calculation with workings shown.  3 Marks.













Principal Examiner

Sticky Note

Incorrect response.  0 Marks.



Principal Examiner

Sticky Note

Reference made to continuous production and speed of printing. Lacks a clearly explained reason why these are benefits to a school environment.  2 Marks.








Principal Examiner

Sticky Note

Correct example of a CAD software package.  1 Mark.



Principal Examiner

Sticky Note

Reference made to difficulty in understanding (use) of CAD and the cost for (a school) to purchase for all students.  Some description, although lacking clarity.  3 Marks.



Principal Examiner

Sticky Note

A basic response referencing the the heat of a 3D printer once printing as taken place.  Does mention - as a safety tip - not to touch.  Explanation given if a weak response.  2 Marks. 



Principal Examiner

Sticky Note

Reference made to continuous production with evaluative comment as a disadvantage in production of just one product.  'Update to develop design' given an additional mark.  3 Marks.








Principal Examiner

Sticky Note

Correct calculation with some workings shown.  2 Marks.



Principal Examiner

Sticky Note

Correct calculation with workings shown.  3 Marks.













Principal Examiner

Sticky Note

Correct response.  1 Mark.



Principal Examiner

Sticky Note

Responses do not answer question posed.  0 Marks.








Principal Examiner

Sticky Note

Correct example of a CAD software package.  1 Mark.



Principal Examiner

Sticky Note

Reference made to the difficulty in learning and teaching in a school environment.  Processing power of school computer may not be 'suitable'.  Disadvantages identified with some description.  4 Marks.



Principal Examiner

Sticky Note



Principal Examiner

Sticky Note

Reference made to costs.  Lacks evaluative comments and limited, appropriate points.  1 Mark.



becky

Sticky Note

A laser cutter has extraction - no mask is needed.  0 Marks.








Principal Examiner

Sticky Note

Correct calculation with workings shown.  2 Marks.



Principal Examiner

Sticky Note

Correct calculation with workings shown.  3 Marks.













Principal Examiner

Sticky Note

Incorrect response.  0 Marks.



Principal Examiner

Sticky Note

Quick production is stated with an explanation as to the benefit to students.  2 Marks.  








Principal Examiner

Sticky Note

Incorrect example of CAD software.  0 Marks.



Principal Examiner

Sticky Note

Reference made to time being a advantageous in relation to training and the expense to buying for all, referencing subscription.  Disadvantages identified with some description.  3 Marks.



Principal Examiner

Sticky Note

Although the laser cutter won't cut without the lid covering the material being cut, the candidate did reference the need to wear 'goggles' as a safety feature.  1 Marks only.  



Principal Examiner

Sticky Note

Reference made towards costs.  Lacks evaluative comment in relation to development of design.  1 Mark.








Principal Examiner

Sticky Note

Correct calculation with workings shown.  2 Marks.



Principal Examiner

Sticky Note

Correct calculation with workings shown.  3 Marks.













Principal Examiner

Sticky Note

Correct response.  1 Mark.



Principal Examiner

Sticky Note

1 mark for referencing 'precision'.  Answer does not explain clearly the benefit to making products in school.  








Principal Examiner

Sticky Note

Correct example of a CAD software package.  1 Mark.



Principal Examiner

Sticky Note

Answer relates to CAM and not CAD.  0 Marks.



Principal Examiner

Sticky Note

If laser cutting incorrectly, there may be 'sharp edges'.  Weak response.  1 Mark.



Principal Examiner

Sticky Note

No appropriate evaluative response.  0 Marks.








Principal Examiner

Sticky Note

Correct calculation with workings shown.  2 Marks.



Principal Examiner

Sticky Note

Correct calculation with workings shown.  3 Marks.










14

Examiner

|
5. Review the images below and select one CAM device when answering the questions (a) to (c). o

Place a tick (/) in the box of your selected device.

.

>

—
°
-

Laser Cutter CNC Embroidery Machine

CNC Router Machine 3D Printer

(@ (i) Allthe images above are examples of CAM devices.
State the meaning of CAM. [1]

C A M

(i)  Explain the benefits of using your chosen CAM device when making products in
school. [3]

14
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(b) The CAM devices require input from a CAD software package.

(i) Give one example of a CAD software package that could be used with your

chosen device. 1]
(i) Describe two disadvantages of using CAD in a school environment. [4]
() (i) Explain a safety consideration when using your chosen CAM device. [2]

(i) Evaluate the use of your chosen CAM device when used in the development of a
design. [4]

15
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Examiner
|
(d) The CAD drawings below show two solid shapes that are to be 3D printed to form part o
of a child’s toy puzzle.
r=1.5cm
- O
w
o w
(@] .
3 o
3
Calculate the volume of the cube and the cylinder shapes.
Round your answer to 2 decimal points. Show all workings.
Volume of cube: [2]
cm?®
(3]

© WJEC CBAC Ltd.
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6, Natural and manufactured timber

(a) The picture below is of a child's toy made from natural timber.

—

(i) State the name of the component used to join the wheels to the toy, (1]

A dowee),

(li) State the name of the machine used to create the animal's eye in the child’s toy.

U
A arthh

(i) The child’s toys have different finishes applied. Explain wh}/ afinishisused. (2]
To A cngb e, JUB O CMEF O
ewctent to - dlec denents O Gld W
Aol VK 05 N0 . G Ny L
MR PIONALAE o T e\oud U A

TExaminer

only
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(iv)

(v)

The image below shows a piece of equipment used to finish parts of the child's

toy.

State the name of this piece of equipment.

A sepi—oek Sbmm'.j -oelk

The wooden toy has been constructed using a rectangular timber block. Describe
how to manufacture the body of the child's loy.

(1

Examiner
only

4]

Description of manufacturing the body of the toy

|

fiatk oW weowd (eEake Gu oAl o)k o enAe
ety ond Syl Wik gk - Then wiing hul
MO yew iy ek ok o 0. G0 e
Wb Dy 20 AMGEY- T can Tea, Yoe tenk to &
(AL CAMACE, W 2r€ e EWL euk owk Tie s odyy- Tleov
yow womid wie T fand et T Senotu, owk My,
g UL, o orete. (1 ool surface Ve Dpgagiy
W\}i\* il wﬁ“&é’% gi \4\,“&\\ .

1!\1“& L oA

drld N \MWM\W

L\M ved el yoo wowd wam |

27
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Examiner
oy

(b) A retailer tracked the sales of the child's toy over a 4-month period. The table below
displays the data collected.

Sales (£) Month
1500 December
2500 January
750 February
500 March

() Inthe space below draw and label a bar chart showing the sales data found in the
table above. (3]

Bar chart of sales

2500,

20001

15001

1000 1

5001

Ooterose oy februady D

O WEC CBAC L LB 1)
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|Examiner
(i) The retailer pays 20% Value Added Tax (VAT) on all sales. Calculate how much o
VAT will need to be paid for the child's toy sales over the 4-month period. Show all

workings. (2]
1500 =100~  UbO=100r.  FB=100,. DO =10
ISH=107. 150=10v. F=107. S'D‘-'IOI
o=  po-20r. 15H=107.  (00=0

PAAL 3001500+ 15D+ G0 = 1050

(c) Pine and oak are natural timbers used to manufacture the child's

Analyse the impact deforestation and converting natural timbers has on our ecological
footprint. 5]/

De}EresBiim. | 0. negaive wpack o awr &logical festpnt
by cuding dowin ea) | e 0re divayingWobacah ondg.
Al Wling off epeo®) 0 gy WAKE. flowdne Yo Ve
It 00 reaund LA (D (a \oeind Yoluen sty koo 1 aivnaifl et
NATWg Prodtioyndleis, Calie B vtn yroteCupactan dvattchange
Uty TLADRTA bery Bbe 0 aoicheth o6t o Biiudi T wae o el
M2, 1k, again wigancelly aaph (il lnsait gt By covnstrting T
e b v \ Al o d
e et

d) Evaluate why prototyping and modelling design ideas benefit both the designer and the
manufacturer when designing a child's toy. (6)

PfBpng 0ad. odullingduign duas et ensjisnd 't bv. he duignerond
ONMAWAR | D B (O o W00 o Cleek ) enont beferd madng it
VoS enampli, 7). Sone domenk do ik kot Move agha Nan hay tan 0dap
ke Velore Ne frad pagte, W oo taans hoy G g feack pa2asustsc
prvk D g evkerials B wie . OMO. iees dLigred & ol o
et Qk dogt o dbign. dghdly 1 kool vetang 1t even
WML A Chance Vou Pleg M catigus T produck , wnd So e
&M’LW\WM i WM.{UM (odd Ao e good 2 10
Do proAeE ekl 1 expedasion dy (e iger oudiende ov nek X Pl

29
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Question
number

Additional g:n e, if required.
Write the guestion number(s) ln the left-hand mamln

N

)

oo OOy e HORSRE Yo Wnes N exad ok

A0 i naohng ¢ . Wi Ored pyuy
gﬁ,«m\x oo A Ao Yo g Liige

11 whoa wdaetel Rl dualgp p R O
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Question 6: Natural and manufactured timbers

Up to 2 marks can be awarded for a clear explanation of staining the wood to create different
coloured finishes on the wood or using a clear oil or varnish to give the wood a natural patina.

For example:
Different tints of colour can be achieved by staining the wood unless the natural colour is kept and
then an oil or clear varnish would be added so as to keep the natural colour of the wood used.

Stain and varnish are also available in one finish as well.

Additionally:
o a finish will be applied to attract the target user, grabbing their attention;
¢ afinish protects the toy and ensures ease of cleaning.

Credit any other appropriate response.

(<))
0 % é) Natural and manufactured timbers AO Total
T g Question or outline of question / Marking scheme
n
6. (a) The picture below is of a child’s toy made from natural timber. AO4 1a [1] 1
0] State the name of the component used to join the wheels to the toy. [1]
Acceptable answers for component used to join the wheels to the toy: Dowel/Spindle/Axle.
(i) State the name of the machine used to create the animal’s eye in the child’s toy. [1] | AO4 1b[1] 1
Only acceptable answer: Pillar Drill, Hand or Electric Drill, Portable/Rechargeable Power Drill, Press
Drill.
(iii) The child’s toys have different finishes applied. Explain why a finish is used. [2] | AO4 2b [2] 2

© WJEC CBAC Ltd.
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Natural and manufactured timbers
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AO

Total

(iv)

T

he image below shows a piece of equipment used to finish parts of the child’s toy.

State the name of this piece of equipment.

Only acceptable answer for this piece of equipment: Disc Sander. (Sanding Machine is acceptable)

[1]

AO4 2¢ [1]

(v)

The wooden toy has been constructed using a rectangular timber block. Describe how to manufacture

the body of the child’s toy.

Award up to 4 marks for answers that demonstrate a clear understanding of the stages needed to
manufacture the main body of the natural timber toy.

Responses could be based on:

1.

2.
3.
4

oo

7.

Create a template (by hand or through CAD) in order to mark out identical main body parts (1)
Mark out the main body of the toy using the template and a pencil (1)

Cut out the shape using a jig saw/scroll saw/band saw/coping saw (1)

Use a disc sander to finish external curves and hand sand the more intricate internal curves using
hand sand/glass paper (1)

Drill the holes for the wheels and the eye of the animal using the pillar drill (1)

Sand down the surface of the main body in the direction of the grain using a variety of grades of
sand/glass paper (1)

Apply a finish. (1)

Credit any other appropriate response.

AO4 2c [4]

(b)

A retailer tracked the sales of the child’s toy over a 4-month period. The table below displays the data
collected.

Sales (£) Month

1,500 December

2,500 January

750 February

500 March

AO4 1b [3]
AO4 1c [2]

© WJEC CBAC Ltd.
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Total

(i)

In the space below draw and label a bar chart showing the sales data found in the table above.
Award marks for accuracy of bar chart and correct labelling.

Accurate axis labelling (1)

Accurate scaling (1)

Accurate drawing of bars (1)

Example below:

Bar chart of sales

3000
2500
«»n 2000
2 1500
v 1000 I
500
] i =
& Q QA N
Q},{\O (\07’ *o‘o,b @Ib&b
& N @
Month

Credit any appropriate approach

[3]
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AO

Total

(ii)

The retailer pays 20% Value Added Tax (VAT) on all sales. Calculate how much VAT will need to be paid

for the child’s toy sales over the 4-month period. Show all workings.
Calculate total sales: £1,500 + £2,500 + £750 + £500 = £5,250 (1)

Calculate VAT: £5,250/100 x 20 = £1,050 (1)

[2]

Credit any appropriate approach to calculating the 20% VAT. All workings should be shown in response.

(©)

Pine and oak are natural timbers used to manufacture the child’s toy.
Analyse the impact deforestation and converting natural timbers has on our ecological footprint.

Band descriptors and mark allocations

AO3 2a 5 marks

[5]

BAND 3 | A coherent answer demonstrating detailed, relevant knowledge and
understanding, to analyse the ecological footprint of cutting down and
converting natural wood from trees has on the planet. There will be evidence
of relevant examples and a well-developed logical chain of reasoning,
sustained throughout.

4-5

BAND 2 | Answer has some coherence, demonstrating partial knowledge and
understanding, to analyse the ecological footprint of cutting down and
converting natural wood from trees has on the planet. There will be some
evidence of mostly relevant examples and a logical chain of reasoning, but
this may not be sustained throughout.

2-3

BAND 1 | Answer demonstrates only basic knowledge and understanding, to analyse
the ecological footprint of cutting down and converting natural wood from trees
has on the planet. There will be limited evidence of relevant examples or a
logical chain of reasoning.

Award 0 marks for incorrect or irrelevant answers

AO3 2a [5]

© WJEC CBAC Ltd.
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Total

Indicative content

This content is not prescriptive and candidates are not expected to refer to all the points identified
below.

Cutting down and converting trees into planks of wood has a negative impact on our ecological
footprint unless the wood comes from managed sources.

These include:

Negative:

Hard wood trees such as oak take a very long time to grow compared to softwoods like pine;
Trees help produce carbon dioxide and help prevent global warming;

Converting tree trunks into planks involves using energy and nearly always involves
transportation from the land to converting factory units; this can cause air pollution and use of
non-renewable energy resources;

Deforestation cutting down trees has a negative impact upon the environment and climate
change.

Positive:

Managed wood sources are managed in such a way as when a tree is cut down it is replaced
with a new one;

Fast growing softwood trees are mainly used as they take less time to grow creating their own
lifecycle;

Waste wood is used to make other manmade boards;

The same land is used and not cleared leaving gaps in the landscape;

Converting factories are located at the source of the wood to avoid unnecessary transportation.

Credit any other appropriate response.

© WJEC CBAC Ltd.
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manufacturer when designing a child’s toy.

Band descriptors and mark allocations

[6]

AO3 2b 6 marks

BAND 3

A coherent answer demonstrating detailed, relevant knowledge and
understanding, to evaluate why prototyping design ideas benefits both the
designer and the manufacturer. There will be evidence of relevant
examples and well-developed substantiated judgements in a response
which is logically structured.

BAND 2

Answer has some coherence, demonstrating partial knowledge and
understanding, to evaluate why prototyping design ideas benefits both the
designer and the manufacturer. There will be some evidence of mostly
relevant examples and partly-substantiated judgements in a response
which is generally well structured.

3-4

BAND 1

Answer demonstrates only basic knowledge and understanding, to
evaluate why prototyping design ideas benefits both the designer and the
manufacturer. There will be limited evidence of relevant examples or
judgements in a response which demonstrates little structure.

1-2

Award 0 marks for incorrect or irrelevant answers

(]
0 % E Natural and manufactured timbers AO Total
T g Question or outline of question / Marking scheme
N
(d) Evaluate why prototyping and modelling design ideas benefits both the designer and the AO3 2b [6] 6
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(]
() .
e | < Natural and manufactured timbers
Q ° | B : ; ; : AO Total
S| s Question or outline of question / Marking scheme
N
Indicative content
This content is not prescriptive, and candidates are not expected to refer to all the material identified
below.
Modelling/prototyping is when design ideas are tested or made to establish whether they are suitable for
being developed and/or manufactured on a larger scale.
Note: the disadvantages, if referred to, should reflect upon the benefits being evaluated.
Advantages of prototyping/modelling:
e Explore and test ideas to identify issues which could be costly if manufactured without evaluation of
success;
e Gives opportunities to test and get feedback from clients to ensure manufacturing what they want;
e Opportunities to discuss implementation problems with manufacturing plant;
e Ability to manipulate design ideas which is not always possible with paper drawings;
e Saves designers wasting time following a design idea that won’t work;
e |Is tangible — the aesthetic of the product can be seen;
e Can be used in user trails and user research.
Disadvantages of prototyping/modelling:
e Designers can easily make assumptions about how accurately a model represents reality;
e It may not work/function like the final product needs to;
e Might not be made of the same material — so won't reflect fully the function/purpose/aesthetic of the
end product;
e Time consuming to make;
e Skill needed to produce accurately;
e Can be costly (prototypes).
Credit any other appropriate response.
Total 25










Principal Examiner

Sticky Note

Correct response.  1 Mark.



Principal Examiner

Sticky Note

Answer provided was not specific enough.  A Pillar Drill or Hand Drill was required.  0 Marks. 



Principal Examiner

Sticky Note

A clear explanation provided.  Referencing a finish helps make the toy 'scratch resistant' and 'aesthetically better' to emphasize the grain.  Answer provided more than required.  2 Marks.








Principal Examiner

Sticky Note

Incorrect name of equipment - a more specific example required.  A Disc Sander was the ideal answer.  0 Marks.



Principal Examiner

Sticky Note

The question required a description of the manufacture of the body of the child's toy, not the designing of it.  Correct processes identified but a number lacked description (how to).  2 Marks awarded for 'smoothing rough edges ... for applying finishes' and 'drilling holes'.  A more focused description would have gained more marks.  2 Marks.  








Principal Examiner

Sticky Note

Bar chart correctly drawn and labelled. 








Principal Examiner

Sticky Note

Correct calculation and workings shown.  2 Marks.



Principal Examiner

Sticky Note

Analysis has taken place - positives and negatives included within response.  Well-developed and a logical change of reasoning sustained throughout.  Knowledge detailed and relevant. 
Referenced:
Biodegradable fibres;
Requirement of land for animals that can cause habitat destruction and deforestation;
Water needed for processing;
Toxicity from insecticides;
Pollution.  
5 Marks
Analysis has taken place - only negatives included within response.  Well-developed and a logical change of reasoning.  Knowledge detailed and relevant. 
Referenced:
Deforestation/destruction of habitats;
Less C02 removal/photosynthesis;
Energy/fossil fuel usage for processing timbers;  
4 Marks




Principal Examiner

Sticky Note

Detailed, relevant and well-developed evaluation.  Lots of examples provided which are evaluated logically. 
Reference made to:
Identifying errors before 'making', allowing for adaptions;
Exact measurement/right materials;
Designer can be creative;
(Feedback)/critique of product/test product with target audience;
Manufacturer can calculate cost/suitability.
6 Marks. 
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6. Natural and manufactured timber

(@) The picture below is of a child’s toy made from natural timber.

(i) State the name of the component used to join the wheels to the toy. [1]

(i) State the name of the machine used to create the animal’s eye in the child’s toy.

(1]

(i)  The child’s toys have different finishes applied. Explain why a finish is used. 2]

26
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Examiner
[
(iv) The image below shows a piece of equipment used to finish parts of the child’s o
toy.
State the name of this piece of equipment. [1]

(v) The wooden toy has been constructed using a rectangular timber block. Describe
how to manufacture the body of the child’s toy. [4]

Description of manufacturing the body of the toy

27
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Examiner

|
(b) A retailer tracked the sales of the child’s toy over a 4-month period. The table below o

displays the data collected.

Sales (£) Month
1500 December
2500 January
750 February
500 March

(i) Inthe space below draw and label a bar chart showing the sales data found in the
table above. [3]

Bar chart of sales

2500

2000

1500

1000

500

28
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(i)  The retailer pays 20% Value Added Tax (VAT) on all sales. Calculate how much
VAT will need to be paid for the child’s toy sales over the 4-month period. Show all
workings. [2]

() Pine and oak are natural timbers used to manufacture the child’s toy.

Analyse the impact deforestation and converting natural timbers has on our ecological
footprint. [3]

(d) Evaluate why prototyping and modelling design ideas benefit both the designer and the
manufacturer when designing a child’s toy. [6]

29
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6. Ferrous and non-ferrous metals

(@ The pictures below are of a child’s toy made from machined aluminium,

(i) State the name of the component used to attach the wheels of the child's toy. [1]

berew

(i) State the name of the machine used to create the axle holes in the wheels of the
child’s toy (1]

(i) The child’s toys have different finishes applied. Explain why a finish is used.  [2]
To ™ote X SWaee - ol owrt
&QQLW\A&&% tnd . Ko . (gro'{% B\

QS‘J“’\ UxN\kaaL
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N

()

(v)

The Image below shows a piece of equipment used to finish some parts of the

child's toy.

State the name of this piece of equipment.

Bodln Sandes

The child's toy car wheels have been machined from an aluminium round bar.
Describe how to manufacture the wheels of the toy.

(1]

[4]

Description of manufacturing the wheels

A

WMt vt wWidM g el 6N s Gl uat
e N e indiats N M peld .
A ok ndatc G- Shateta.uith.

by ad ok (LA

@x L Wwolls -
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(b)

A retaller tracked the sales of the child's toy over a 4-month period. The table below

displays the data collected.
{
Sales (£) Month
1500 . December
2500 January
750 February
500 March

(i)

In the space below draw and label a bar chart showing the sales data found in the

table above,

Bar chart of sales

(3]

1Examined
only
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Examiner

only

(i) The retailer pays 20% Value Added Tax (VAT) on all sales. Calculate how much
VAT will need to be paid for the child's toy sales over the 4-month period.
(2]

Show all workings.

(D00 k 2660 & 350 €506 3250

Yok BN Ko.2
- 62 ®
ey

(c) Raw aluminium comes from mining an ore which is then processed into the material
used to manufacture the child's toy.

Analyse the impact mining aluminium has on our ecological footprint.

fs UL L 0N0IE CALMNINLOM, A avpQy \oep\ W\?
Yo \dwone Wole Lowited dbaWYIWW 0 & et

o 50 oy Sustinuol - One & v 2n mined it
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AN vm A ttw;c rwa s dons 0l
ﬁo( W}Nf! ol AUt (nueaomg e/

{lwk Qﬁr\/( -
(d) Evaluate why prototyping and modelling design ideas benefits both the designer and the
manufacturer when designing the child's toy. (6]

mew %Uw'tlm/dw:nm
e i
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Question 6: Ferrous and non-ferrous metals

A finish is applied to the child’s toy for the following reasons:

To protect the finish of the body or wheels of the car to extend the life of the product.

To protect from possible corrosion, children often spill liquids over toys.

To allow a manufacture to have a range of car bodies with different colours to increase sales.
Add colour as a finish to attract target user.

Students could mention any of the following 3 methods of colouring aluminium:

1. Spray Painting: The coloured finish is added in two parts as a primer base coat followed by a
top-coat of gloss, satin or matt finishes. Primer is added to allow the top-coat to adhere to the
surface.

2. Electrolytic Colouring: After anodizing, the metal is immersed in a bath containing an inorganic
metal salt. Current is applied which deposits the metal salt in the base of the pores. The resulting
colour is dependent on the metal used and the processing conditions (the range of colours can be
expanded by overdyeing the organic dyes).

3. Polishing: The natural aluminium can be polished using a buffing wheel as a natural finish.

o 2 Ferrous and non-ferrous metals
c o
Q % ‘25 Question or outline of question / Marking scheme A Vil
n
6. (a) The pictures below are of a child’s toy made from machined aluminium. AO4 la[1] 1
(1) State the name of the component used to attach the wheels of the child’s toy.
Acceptable answer for component used to attach the wheels of the toy: Allen Key Bolt or Bolt.
(i) State the name of the machine used to create the axle holes in the wheels of the child’s toy. AO4 1b [1] 1
Acceptable answer: Pillar Drill or Lathe. (Hand or Electric Drill is acceptable).
(iii) The child’s toys have different finishes applied. Explain why a finish is used. AO4 2b [2] 2
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(iv)

The image below shows a piece of equipment used to finish some parts of the child’s toy.
State the name of this piece of equipment.

Only acceptable answer for this piece of equipment: Buffer/Buffing wheel/Polishing/Polisher wheel.

[1]

AO4 2c [1]

v)

The child’s toy car wheels have been machined from an aluminium round bar. Describe how to
manufacture the wheels of the toy.

Award up to 4 marks for answers that demonstrate a clear understanding of the stages needed to
manufacture the wheels of the car.

Responses could be based on:

1. Using a centre lathe turn the aluminium bar/rod down to the required diameter of the wheel (1)
2. Turn grooves for tyre tread into aluminium bar (1)

3. Centre drill the hole in the centre of the wheel on the lathe using the tailstock (1)

4. Shape the axle of the wheel using the lathe (1)

5. Part off the wheel part ready to use (1)

6. Surface finish the wheel before attaching to the car-body. Polish or buffing (1)

Credit any other appropriate response.

AO4 2c [4]

(b)

A retailer tracked the sales of the child’s toy over a 4-month period. The table below displays the data
collected.

Sales (£) Month
1,500 December
2,500 January
750 February
500 March

AO4 1b [3]
AO4 1c [2]
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(i)

In the space below, draw and label a bar chart showing the sales data found in the table above. [3]
Award marks for accuracy of bar chart and correct labelling.

Accurate axis labelling (1)

Accurate scaling (1)

Accurate drawing of bars (1)

Example below:

Bar chart of sales

3000
E 2000
& 1000 I
0 H =
Q} Q* C\ AN
e({\o 0& *o&,b @Q}g
C \o e
< <
Month

(ii)

The retailer pays 20% Value Added Tax (VAT) on all sales. Calculate how much VAT will need to be paid
for the child’s toy sales over the 4-month period.
Show all workings. [2]

Calculate total sales: £1,500 + £2,500 + £750 + £500 = £5,250 (1)
Calculate VAT: £5,250/100 x 20 = £1,050 (1)

Credit any appropriate approach to calculating the 20% VAT. All workings should be shown in response.
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manufacture the child’s toy.

Analyse the impact mining aluminium has on our ecological footprint.

Band descriptors and mark allocations

AO3 2a 5 marks

A coherent answer demonstrating detailed, relevant knowledge and
understanding, to analyse the ecological footprint of quarrying and extracting

BAND 3 | the aluminium ore from bauxite using electrolysis has on the planet. There 4-5
will be evidence of relevant examples and a well-developed logical chain of
reasoning, sustained throughout.
Answer has some coherence, demonstrating partial knowledge and
understanding, to analyse the ecological footprint of quarrying and

BAND 2 | extracting the aluminium ore from bauxite using electrolysis has on the 2-3
planet. There will be some evidence of mostly relevant examples and a
logical chain of reasoning, but this may not be sustained throughout.
Answer demonstrates only basic knowledge and understanding, to analyse
the ecological footprint of quarrying and extracting the aluminium ore from

BAND 1 . . - . o ) 1
bauxite using electrolysis has on the planet. There will be limited evidence of
relevant examples or a logical chain of reasoning.
Award 0 marks for incorrect or irrelevant answers

S| o
0 S| < Ferrous and non-ferrous metals AO Total
% g Question or outline of question / Marking scheme
n
(© Raw aluminium comes from mining an ore which is then processed into the material used to AQO3 2a [5] 5
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Indicative content

This content is not prescriptive and candidates are not expected to refer to all the points identified
below.

These include:

Negative:
¢ It takes a lot of energy to quarry the rock that aluminium is extracted from (electrolysis);

e The mined rocks or bauxite that contain aluminium have to be transported from the quarry to the
place where the aluminium will be extracted;

e It takes a lot more energy to extract the aluminium from the bauxite to use;

e The extracted aluminium also has to be converted into bars, sections, tubes or sheets to be used;
this takes even more energy;

e The aluminium is then transported to make products;

e Global transport increases global carbon footprint.

Credit recycling only if referenced to the reduction of mining raw materials.

Positive:

¢ Aluminium is 100% recyclable and can be reused to make alternative products;

¢ Money can be saved if the material is recycled rather than obtained from its natural source;

e Factories are located near or at the source of the aluminium to avoid unnecessary transportation.

Credit any other appropriate response.
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(d)

Evaluate why prototyping and modelling design ideas benefits both the designer and the
manufacturer when designing the child’s toy.

Band descriptors and mark allocations

AO3 2b 6 marks

BAND 3

A coherent answer demonstrating detailed, relevant knowledge and
understanding, to evaluate why prototyping design ideas benefits both the
designer and the manufacturer. There will be evidence of relevant examples
and well-developed substantiated judgements in a response which is
logically structured.

5-6

BAND 2

Answer has some coherence, demonstrating partial knowledge and
understanding, to evaluate why prototyping design ideas benefits both the
designer and the manufacturer. There will be some evidence of mostly
relevant examples and partly-substantiated judgements in a response which
is generally well structured.

3-4

BAND 1

Answer demonstrates only basic knowledge and understanding, to evaluate
why prototyping design ideas benefits both the designer and the
manufacturer. There will be limited evidence of relevant examples or
judgements in a response which demonstrates little structure.

Award 0 marks for incorrect or irrelevant answers

AO3 2b [6]
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n

Indicative content

This content is not prescriptive and candidates are not expected to refer to all the material identified

below.

Modelling/prototyping is when design ideas are tested or made to establish whether they are suitable

for being developed and/or manufactured on a larger scale.

Note: the disadvantages, if referred to, should reflect upon benefits being evaluated.

Advantages of prototyping/modelling:

e Explore and test ideas to identify issues which could be costly if manufactured without evaluation

of success

e Gives opportunities to test and get feedback from clients to ensure manufacturing what they want;

e Opportunities to discuss implementation problems with manufacturing plant;

o Ability to manipulate design ideas which is not always possible with paper drawings;

e Saves designers wasting time following a design idea that won’t work;

e Is tangible — the aesthetic of the product can be seen;

e Can be used in user trails and user research.

Disadvantages of prototyping/modelling:

o Designers can easily make assumptions about how accurately a model represents reality;

e It may not work/function like the final product needs to;

e Might not be made of the same material — so won'’t reflect fully the function/purpose/aesthetic of

the end product;

e Time consuming to make;

e Skill needed to produce accurately;

e Can be costly (prototypes).

Credit any other appropriate response.

Total 25










Principal Examiner

Sticky Note

Incorrect response.  Answer required:  Allen Key/Bolt.  0 Marks.



Principal Examiner

Sticky Note

No response.  0 Marks.



Principal Examiner

Sticky Note

Reference made to a finish being more 'appealing' and to protect from damage.  Does lack a sound explanation.  2 Marks (just).








Principal Examiner

Sticky Note

Incorrect response.  Ideal answer:  Buffing Wheel/Polishing Wheel.  0 Marks.



Principal Examiner

Sticky Note

Response lacks a clear description, content vague.  0 Marks.








Principal Examiner

Sticky Note

Clearly drawn bar chart with some labelling. Axis has not been labelled.  2 Marks.  








Principal Examiner

Sticky Note

Correct calculation and workings shown.  2 Marks.



Principal Examiner

Sticky Note

Response has been logically written with appropriate examples but not sustained throughout.  Some irrelevant examples provided that do not relate to mining aluminum.  
Reference made to:
Aluminum finite resource/not sustainable;
Carbon emissions through transport.
3 Marks.




Principal Examiner

Sticky Note

Coherent answer with detailed, relevant knowledge.  Designer and manufacturer referenced.  Well-developed.  No disadvantages.
Reference made to:
(Identifying) flaws/function;
Suitability of materials;
Testing;
(Cost) profitability;
Time.
5 Marks.
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Examiner
only
6. Ferrous and non-ferrous metals

(@) The pictures below are of a child’s toy made from machined aluminium.

(i) State the name of the component used to attach the wheels of the child’s toy. [1]

(i) State the name of the machine used to create the axle holes in the wheels of the
child’s toy. (1]

(i)  The child’s toys have different finishes applied. Explain why a finish is used. 2]

30
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(iv) The image below shows a piece of equipment used to finish some parts of the
child’s toy.

(v) The child’s toy car wheels have been machined from an aluminium round bar.
Describe how to manufacture the wheels of the toy.

[4]

Description of manufacturing the wheels

31
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Examiner

|
(b) A retailer tracked the sales of the child’s toy over a 4-month period. The table below o

displays the data collected.

Sales (£) Month
1500 December
2500 January
750 February
500 March

(i) Inthe space below draw and label a bar chart showing the sales data found in the
table above. [3]

Bar chart of sales

2500

2000

1500

1000

500

32
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(i)  The retailer pays 20% Value Added Tax (VAT) on all sales. Calculate how much
VAT will need to be paid for the child’s toy sales over the 4-month period.
Show all workings. 2]

() Raw aluminium comes from mining an ore which is then processed into the material
used to manufacture the child’s toy.

Analyse the impact mining aluminium has on our ecological footprint. [5]

(d) Evaluate why prototyping and modelling design ideas benefits both the designer and the
manufacturer when designing the child’s toy. [6]

33
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SECTION B

6. Electronic systems, programmable components and mechanical devices

(@ The pictures below show a child’s colour changing mood light.

(i) State the name of a component that could be used to turn on the child’s mood
light. (1]
Seakdh

(i)  The circuit board in the child’s mood light is designed with a PIC chip. State a
function of the PIC chip.

rfogfomw.ue d,\‘) 67/ 50”'6)

(1

(iii) Explain why a double- suded circuit board Is used In the child's mood light, [2)

To (ed uc cmoun ob %
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(iv) The image below shows a piece of equipment used to attach the components to %

the circuit board in the child’s mood light.

State the name of this piece of equipment. (1]

SO! d?n‘/‘? Ifom

(v) The picture below shows a circuit board, Describe the process of joining the LED

onto the circuit board. [4]

Description of soldering the LED

Tl\(o\QL L\[o’e &iouw;? IS H‘
ocels O 1 1he end
at. | T%oleca%z ng fozeo o/u

ing bfs / / ﬁv«é
(%‘?Af& 4@ L5k
Ik In dolcce
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(b) A retailer tracked the sales of the child's mood light over a 4-month period. The table

below displays the data collected.

(i)

Sales (£) Month
1500 December
2500 January
750 February
500 March

In the space below, draw and label a bar chart showing the data found in the table

above.

Bar chart of sales

===

- -l

—Examine

K
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(i) The retailer pays ’6 Value Added Tax (VAT) on all sales over a period of four
months, Calculate how much VAT will need to be paid for the child's mood lights

over the 4-month period.
Show all workings.

JSeo + QSee k 250t Soo= 330
JAS6* ©.2= |OX6
QA0 |oSo = (300 56300

(c) Different electronic components use a wide range of materials, for example, silver,
cadmium, ferric chloride and mercury.

Analyse the lmpacl recycling electronic components has on our ecological footprint.  [5]
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Question
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Question 6:

Electronic systems, programmable components and mechanical devices

Q

Science

Maths

Electronic systems, programmable components and mechanical devices
Question or outline of question / Marking scheme

AO

Total

6. (a) (i)

State the name of a component that could be used to turn on the child’s mood light. [1]
Acceptable answers include: Switch or LDR (Light dependant resistor).

Credit any other appropriate response.

AO4 1a [1]

(ii)

The circuit board in the child’s mood light is designed with a PIC chip. State a function of the PIC chip. [1]

For example:

To be programmed as a timer to change light sequence (1)

The function of a PIC chip is to process the instructions in the programme (1)
To carry out tasks in the programme (1)

Credit any other appropriate response.

AO4 1b [1]

(i)

Explain why a double-sided circuit board is used in the child’s mood light. [2]

Answers must relate to the benefits of using a double-sided circuit board in the mood light. 1 mark for one
correct benefit and 1 mark for clear description.

For example:
The main benefit of double-sided boards is that you have an extra layer to add more components. This
increases the flexibility of the design, enabling you to place more extra connections if needed. (2)

Responses could be based on:

e The use of more complex circuitry as there is more space;

e Perfect for advanced electronics or demanding applications;
¢ Reduces the size of the board needed;

e Cost-saving which makes double sided PCBs less expensive.

Credit any other appropriate response.

AO4 2b [2]

© WJEC CBAC Ltd.
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board. [4]

Award up to 4 marks for answers that demonstrate a clear understanding of the logical stages
needed to solder an LED to the circuit board.

Responses could be based on:

e Clamping the circuit board in place;

e Drilling two holes for the LED terminals;

e Using wet and dry paper to clean the pads of the PCB where the LED will be soldered;

e Placing the LED;

e Using a multimeter to determine the polarity of the LED or to find the cathode on the LED;

e Using a spacer to determine the height of the LED;

e Orienting the LED in a specific direction to work properly;

e Flipping the board over and bending the leads outward at a 45’ angle to make a better connection
with the copper pad and prevent the LED from falling out while soldering;

e Turning on the soldering iron and letting it heat up;

e Holding the soldering iron in place for 3-4 seconds in order to heat the pad and the lead;

e Applying solder to the Joint until it looks like a volcano or cone shape;

e Snipping the extra wire from leads.

Credit any other appropriate response.

(¢}
2| < Electronic systems, programmable components and mechanical devices
Q o | 3 . : : : AO Total
5| s Question or outline of question / Marking scheme
n
(iv) The image below shows a piece of equipment used to attach the components to the circuit board in AO4 2c¢ [1] 1
the child’s mood light. State the name of this piece of equipment. [1]
Only acceptable answer for this piece of equipment: Soldering Iron
(v) The picture below shows a circuit board. Describe the process of joining the LED onto the circuit AO4 2c¢ [4] 4
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Electronic systems, programmable components and mechanical devices

S | 2
c
Q -g ‘25 Question or outline of question / Marking scheme AQ Vil
n
(b) 5 | Aretailer tracked the sales of the child’s mood light over a 4-month period. The table below displays AO4 1b [3] 5
the data collected. AO4 1c [2]
(i) In the space below draw and label a bar chart showing the data found in the table above.

Bar chart of sales

3000
2500
«»n 2000
= 1500
¥ 1000 I
500
; i =
) QA Q N
& & & ®é°
& N @
Month

Award marks for accuracy of bar chart and correct labelling.
Accurate axis labelling (1)

Accurate scaling (1)

Accurate drawing of bars (1)

Credit any appropriate approach

[3]
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chloride and mercury. Analyse the impact recycling electronic components has on our ecological
footprint. [5]

Band descriptors and mark allocations

AO3 2a 5 marks

A coherent answer demonstrating detailed, relevant knowledge and
understanding, to analyse the ecological footprint of using electronic
products on the planet. There will be evidence of relevant examples and a
well-developed logical chain of reasoning, sustained throughout.

BAND 3 4-5

Answer has some coherence, demonstrating partial knowledge and
understanding, to analyse the ecological footprint of using electronic
BAND 2 | products has on the planet. There will be some evidence of mostly relevant 2-3
examples and a logical chain of reasoning, but this may not be sustained
throughout.

Answer demonstrates only basic knowledge and understanding, to analyse
the ecological footprint of using electronic products has on the planet.

BAND 1 There will be limited evidence of relevant examples or a logical chain of

reasoning.

Award 0 marks for incorrect or irrelevant answers

(<))
2| < Electronic systems, programmable components and mechanical devices
Q o | 3 . : : : AO Total
5| s Question or outline of question / Marking scheme
n
(ii) The retailer pays 20% Value Added Tax (VAT) on all sales over a period of four months. Calculate
how much VAT will need to be paid for the child’s mood lights over that 4-month period. [2]
Calculate total sales: £1,500 + £2,500 + £750 + £500 = £5,250 (1)
Calculate VAT: £5,250/100 x 20 = £1,050 (1)
Credit any appropriate approach to calculating the 20% VAT.
(c) Different electronic components use a wide range of materials, for example, silver, cadmium, ferric AO3 2a [5] 5
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Total

Indicative content

This content is not prescriptive and candidates are not expected to refer to all the points identified
below.

The impact recycling electronic components has on our ecological footprint may be referenced in
answers provided to include:

Negative:

Electronic products must be disposed of at an approved treatment facility.

e-waste — often contains high levels of hazardous or toxic substances;

The increase in e-waste which can be linked to technological innovation and the expansion of
market chains, which result in products being replaced sooner;

If products are disposed of in normal waste they will go straight to landfill, where they will
decompose and the hazardous materials will leak into the environment;

Hazardous materials, that leak from electronic products disposed of, get into the water system
and potentially cause serious health problems for humans.

Positive:

The Waste Electrical and Electronic Equipment (WEEE) directive requires all manufacturers and
producers to take responsibility for what happens to their products at the end of their lives.

Credit any other appropriate response.

© WJEC CBAC Ltd.
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= ;‘f Electronic systems, programmable components and mechanical devices
Q o | 3 . : : : AO Total
5| s Question or outline of question / Marking scheme
n
Evaluate why prototyping and modelling design ideas benefits both the designer and manufacturer AO3 2b [6] 6

(d)

when designing a child's mood light.

Band descriptors and mark allocations

AO3 2b 6 marks

[6]

BAND 3

A coherent answer demonstrating detailed, relevant knowledge and
understanding, to evaluate why prototyping design ideas benefits both the
designer and the manufacturer. There will be evidence of relevant examples
and well-developed substantiated judgements in a response which is logically
structured.

BAND 2

Answer has some coherence, demonstrating partial knowledge and
understanding, to evaluate why prototyping design ideas benefits both the
designer and the manufacturer. There will be some evidence of mostly
relevant examples and partly-substantiated judgements in a response which
is generally well structured.

3-4

BAND 1

Answer demonstrates only basic knowledge and understanding, to evaluate
why prototyping design ideas benefits both the designer and the
manufacturer. There will be limited evidence of relevant examples or
judgements in a response which demonstrates little structure.

1-2

Award 0 marks for incorrect or irrelevant answers

© WJEC CBAC Ltd.
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S| s Question or outline of question / Marking scheme
n

Indicative content

This content is not prescriptive and candidates are not expected to refer to all the material listed

below.

Modelling/prototyping is when design ideas are tested or made to establish whether they are suitable

for being developed and/or manufactured on a larger scale.

Note: the disadvantages, if referred to, should reflect upon the benefits being evaluated.

Advantages of prototyping/modelling:

e Explore and test ideas to identify issues which could be costly if manufactured without evaluation

of success;

e Gives opportunities to test and get feedback from clients to ensure manufacturing what they want;

e Opportunities to discuss implementation problems with manufacturing plant;

e Ability to manipulate design ideas which is not always possible with paper drawings;

e Saves designers wasting time following a design idea that won’t work;

e Istangible — the aesthetic of the product can be seen;

e Can be used in user trails and user research.

Disadvantages of prototyping/modelling:

e Designers can easily make assumptions about how accurately a model represents reality;

e It may not work/function like the final product needs to;

e Might not be made of the same material — so won'’t reflect fully the function/purpose/aesthetic of

the end product;

e Time consuming to make;

o Skill needed to produce accurately;

e Can be costly (prototypes).

Credit any other appropriate response

Total 25










Principal Examiner

Sticky Note

Correct response.  1 Mark.



Principal Examiner

Sticky Note

Incorrect response.  Ideal response - the function of the PIC chip is to process the instructions in the programme.  0 Marks. 



Principal Examiner

Sticky Note

Response lacks a clear explanation.  1 Mark awarded for identifying a double-sided circuit board 'reduced the amount of space'.  1 Mark.








Principal Examiner

Sticky Note

Correct response.  1 Mark.



Principal Examiner

Sticky Note

A broad response that does not clearly describe the process of joining the LED onto the circuit board.  0 Marks.








Principal Examiner

Sticky Note

Bar chart drawn and partially labelled.  Labelling of axis missing.  2 Marks.








Principal Examiner

Sticky Note

Correct calculation and workings shown.  2 Marks.



Principal Examiner

Sticky Note

Some coherence with relevant examples.  Logical chain of reasoning. Needed more examples and analysis that identifies clearly the impact. 
Referenced:
Reduction of metal usage;
Recycling means 'burn less carbon';
'Prevents metals ending up the the ocean';
'Recycling may use more carbon'.
3 Marks.




Principal Examiner

Sticky Note

Relevant examples that have been developed and substantiated.  Both designer and manufacturer have been referenced.   Response could have been written in a more logical way.
References made to:
Faster process (having prototyped);
Less material wastage;
Design process more (efficient);
Reduction of cost.
5 Marks. 
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SECTION B

6. Electronic systems, programmable components and mechanical devices

(@) The pictures below show a child’s colour changing mood light.

(i) State the name of a component that could be used to turn on the child’s mood
light. (1]

(i)  The circuit board in the child’s mood light is designed with a PIC chip. State a
function of the PIC chip. [1]

(i)  Explain why a double-sided circuit board is used in the child’s mood light. 2]

18
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Examiner
[

(iv) The image below shows a piece of equipment used to attach the components to o

the circuit board in the child’s mood light.

y,

State the name of this piece of equipment. 1]
(v) The picture below shows a circuit board. Describe the process of joining the LED -

onto the circuit board. [4] 5

Description of soldering the LED

19
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|
(b) A retailer tracked the sales of the child’s mood light over a 4-month period. The table o

below displays the data collected.

Sales (£) Month
1500 December
2500 January
750 February
500 March

(i) Inthe space below, draw and label a bar chart showing the data found in the table
above. [3]

Bar chart of sales

2500

2000

1500

1000

500

20
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(i)  The retailer pays 20% Value Added Tax (VAT) on all sales over a period of four
months. Calculate how much VAT will need to be paid for the child’s mood lights
over the 4-month period. [2]
Show all workings.

(c) Different electronic components use a wide range of materials, for example, silver,
cadmium, ferric chloride and mercury.

Analyse the impact recycling electronic components has on our ecological footprint. [5]

(d) Evaluate why prototyping and modelling design ideas benefit both the designer and
manufacturer when designing a child’'s mood light. [6]

21
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6. Papers and boards

(a) The pictures below are of greetings cards manufactured from 180gsm card.

(i) State one reason why 180gsm is the most suitable weight for the greetings cards,
(1]
T4B  cleop el R, ] clurle

(i) State one reason why a 'duplex’ printer is used to manufacture the greetings
cards. (]

becuse Men bl Prokr can k=
Mo curdh {oé{cr eve) noora efficiaty

(i) Explain why registration marks are used when manufacturing greetings cards. [2]
regstrobion  w.orles ace. .. sed Vv
line o Ue card Jo waf}.:\g/
Earboassiy or  oetmams Ny
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(iv) The picture below shows a piece of equipment used to manufacture the greetings i

cards.

State the name of this plece of souinment

8..&&1 Wurir~e

(v) The greetings card has been constructed using a die cutting machine. (4]

Describe the process of die cutting the greetings card shown.

(1]

Description of die cutting process

Lo  Cucdd Wy . be Placed)
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(b) A relailer racked the sales of the greetings cards over & 4-month period. The table

24

below displays the data collected.

()

Sales () Month
1500 December
2500 January
750 February
500 March

In the space below draw and label a bar chart showing the sales data found in the

table above.

Bar chart of sales

g\soo

(3]

Examner
only
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(i)  The retailer pays 20% Value Added Tax (VAT) on all sales. Calculate how much
VAT will need to be paid for the greetings cards sales over the 4-month period. [2]
Show all workings. ‘

Total #5260 cerds
SIS0 =\oo= 52.50 J2-50x20= \O50
% \OSO VAT |

.
(c) Wood and wood pulp are materials used to manufacture the greetings cards.

Analyse the impact harvesting these materials has on our ecological footprint. [5]
as we hacvesk Me  [rees ardh

use Mmockics ho do = We  lark
owk  .ece feorprint . foc Exomple  we
Wreke . Papec  frov  feled | krees

creh Mo pulp drom b . Fo do Vet
We  w3e cie - uodh  Poduee COT
L-iAroc.aL\ e  weoch. tes wd e o

k. cdows . Me kees  WR® O w2
Ve oah sure Vive Judt 1o welke cord.

(d) Evaluate why prototyping and modelling design ideas benefil both the designer and the
manufacturer when designing a greetings card. [6]
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Question 6:

Paper and boards

Science

Maths

Paper and boards
Question or outline of question / Marking scheme

AO

Total

6. (a)
(i)

The pictures below are of a greetings cards manufactured from 180 gsm card.

State one reason why 180 gsm is the most suitable weight for the greetings cards. [1]

Acceptable answers can include reference to: Strength/Lightweight/Rigidity.

AO4 1a [1]

(ii)

State one reason why a ‘duplex’ printer is used to manufacture the greetings cards. [1]

The function of a duplex printer is to print on both sides of the material (1)

Credit any other appropriate response.

AO4 1b [1]

(iii)

Explain why registration marks are used when manufacturing greetings cards. [2]

Up to 2 marks can be awarded for a clear explanation for the use of registration marks during
construction.

For example:
Registration marks are there to line up the different printing colours. They make sure that every
printing plate prints in exactly the right place preventing any blur.

Credit any other appropriate response.

AO4 2b [2]

© WJEC CBAC Ltd.
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Paper and boards

Award up to 4 marks for answers that demonstrate a clear understanding of what a die cutter is and
how it can be used to produce different techniques.

Responses could be based on:

1. Ensure the die is in the correct location (1)

2. Place the material and die carefully between the plastic ‘presses’ (1)

3. Ensure that the pressure gauge is at the correct setting for the material being used or for the
desired technique (1)

4. Using the machine roll the material between the two pressurised rollers (1)

5. Check the material to evaluate the success of the pass. (1) Repeat for second time if effect is
unsatisfactory.

6. Remove any wastage, if material has been die cut, or carefully remove die if the material has
been embossed (1)

Note: quality checks can be awarded marks, for example: alignment of material to machine (1);
alignment of ‘window’.

Credit any other appropriate response.

S | o
c
Q -g g Question or outline of question / Marking scheme AQ Uizl
n
(iv) The picture below shows a piece of equipment used to manufacture the greetings cards. AO4 2c [1] 1
State the name of this piece of equipment. [1]
Only acceptable answer is: Rotary Trimmer (accept Guillotine).
(v) The greetings card has been constructed using a die cutting machine. Describe the process of die AO4 2c¢ [4] 4
cutting the greetings card shown. [4]
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Q -g g Question or outline of question / Marking scheme e ol
n
(b) 5 | A retailer tracked the sales of the greeting cards over a 4-month period. The table below displays the data | AO4 1b [3] 5
collected. AO4 1c [2]
Month Sales (£)
December 1,500
January 2,500
February 750
March 500

In the space below, draw and label a bar chart showing the sales data found in the table above.
Award marks for accuracy of bar chart and correct labelling.

Accurate axis labelling (1)
Accurate scaling (1)
Accurate drawing of bars (1)

Bart chart of sales

3000
$ 2000 I
©
& 1000 I
0 | -
¢ S SN &
& & © W
Q
N <
Month

Credit any appropriate approach.

(3]
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Science

Maths

Paper and boards
Question or outline of question / Marking scheme

AO

Total

(ii)

The retailer pays 20% Value Added Tax (VAT) on all sales. Calculate how much VAT will need to be paid

for the greetings cards sales over the 4-month period.
Show all workings.

Calculate total sales: £1,500 + £2,500 + £750 + £500 = £5,250 (1)
Calculate VAT: £5,250/100 x 20 = £1,050 (1)

Credit any appropriate approach to calculating the 20% VAT.

[2]

(€)

Wood and wood pulp are materials used to manufacture the greetings cards.
Analyse the impact harvesting these materials has on our ecological footprint.

Band descriptors and mark allocations

[5]

AO3 2a 5 marks

A coherent answer demonstrating detailed, relevant knowledge and
understanding, to analyse the ecological footprint harvesting wood and wood
pulp products has on the planet. There will be evidence of relevant examples
and a well-developed logical chain of reasoning, sustained throughout.

BAND 3

Answer has some coherence, demonstrating partial knowledge and
understanding, to analyse the ecological footprint harvesting wood and wood
BAND 2 | pulp products has on the planet. There will be some evidence of mostly
relevant examples and a logical chain of reasoning, but this may not be
sustained throughout.

2-3

Answer demonstrates only basic knowledge and understanding, to analyse
the ecological footprint harvesting wood and wood pulp products has on the
planet. There will be limited evidence of relevant examples or a logical chain
of reasoning.

BAND 1

Award 0 marks for incorrect or irrelevant answers

AO3 2a [5]

© WJEC CBAC Ltd.
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Science

Maths

Paper and boards
Question or outline of question / Marking scheme

AO

Total

Indicative content

This content is not prescriptive and candidates are not expected to refer to all the points identified below.

Harvesting wood is seen in the main to have a negative impact on our ecological footprint, however, with
modern approaches it can have a positive impact. Reasons for both include:

Negative:

Unregulated harvesting causes huge damage to sensitive eco systems;

Mechanised harvesting of both regulated and unregulated areas causes huge emission issues to the local
areas;

Forests and woodlands are destroyed leaving some species of animals at risk of losing their habitats or
leaving entire species critically endangered, due to the degradation of hunting grounds and the disruption
of food chains;

Trees take carbon dioxide from the air and turn it into oxygen as they grow, removing trees without
replanting means that carbon captured from soil and air becomes extremally difficult;

Removing large quantities of trees and plants also increases the risks of flooding to local areas;

There is currently very little or poor regulation of the harvesting of timber at critical times for wildlife mating
seasons or around nest sites, even in developed countries that have renewable sites causing huge
difficulties for many species of animals;

Trees take a long time to reach maturity, to be ready for harvest;

Bleaching of wood pulp, chemical spill off.

Positive:

FSC sites are now the most commonly used sites for the harvesting of timbers for products sold in many
parts of the world;

Consumer awareness has grown considerably leading to changes in regulation and attitudes;

The repurposing of brown field and former industrial sites for the growth of packaging materials has gained
popularity in recent times, providing green spaces in the middle of large cities for people to enjoy for leisure
activities. The use of such sites has risen by 66% over the last 10 yrs. thanks to the FSC,;

Organisations like the FSC are planting more trees than they are cutting down to fill the void left by years of
deforestation and over harvesting.

Candidates may refer to climate agreement or packaging regulations that state materials MUST come from a
renewable source. This would be deemed an analytical comment and should be given credit.

Credit any other appropriate response.

© WJEC CBAC Ltd.
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manufacturer when designing a greetings card.

Band descriptors and mark allocations

[6]

AO3 2b 6 marks

BAND 3

A coherent answer demonstrating detailed, relevant knowledge and
understanding, to evaluate why prototyping design ideas benefits both the
designer and the manufacturer. There will be evidence of relevant
examples and well-developed substantiated judgements in a response
which is logically structured.

BAND 2

Answer has some coherence, demonstrating partial knowledge and
understanding, to evaluate why prototyping design ideas benefits both the
designer and the manufacturer. There will be some evidence of mostly
relevant examples and partly-substantiated judgements in a response
which is generally well structured.

3-4

BAND 1

Answer demonstrates only basic knowledge and understanding, to evaluate
why prototyping design ideas benefits both the designer and the
manufacturer. There will be limited evidence of relevant examples or
judgements in a response which demonstrates little structure.

1-2

Award 0 marks for incorrect or irrelevant answers

(]
(&) (7]
c | £ Paper and boards
Q -g g Question or outline of question / Marking scheme e Vel
n
(d) Evaluate why prototyping and modelling design ideas benefits both the designer and the AO3 2b [6] 6

© WJEC CBAC Ltd.
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Indicative content
This content is not prescriptive and candidates are not expected to refer to all the material identified
below.
Modelling/prototyping is when design ideas are tested or made to establish whether they are suitable for
being developed and/or manufactured on a larger scale.
Note: the disadvantages, if referred to, should reflect upon the benefits being evaluated.
Advantages of prototyping/modelling:
e Explore and test ideas to identify issues which could be costly if manufactured without evaluation of
success;
e Gives opportunities to test and get feedback from clients to ensure manufacturing what they want;
e Opportunities to discuss implementation problems with manufacturing plant;
e Ability to manipulate design ideas which is not always possible with paper drawings;
e Saves designers wasting time following a design idea that won’t work;
e |s tangible — the aesthetic of the product can be seen;
e Can be used in user trails and user research.
Disadvantages of prototyping/modelling:
e Designers can easily make assumptions about how accurately a model represents reality;
e It may not work/function like the final product needs to;
e Might not be made of the same material — so won't reflect fully the function/purpose/aesthetic of the
end product;
e Time consuming to make;
e Skill needed to produce accurately;
e Can be costly (prototypes).
Credit any other appropriate response.
Total 25










Principal Examiner

Sticky Note

Correct response.  1 Mark awarded for identifying 180gsm is 'light'.



Principal Examiner

Sticky Note

Incorrect response.  A duplex printer is one that can print on  both sides of the material.  0 Marks.



Principal Examiner

Sticky Note

Correct response.  Reference made to 'line up the card for printing'.  Would have been ideal for candidate to refer to the reason why.  2 Marks (just).








Principal Examiner

Sticky Note

Correct response. 1 Mark.



Principal Examiner

Sticky Note

Limited description.  Basic stages identified only.  2 Marks.  








Principal Examiner

Sticky Note

Bar chart drawn and labelled correctly.  Axis has not be labelled.  2 Marks.








Principal Examiner

Sticky Note

Correct calculation and workings shown.  2 Marks.



Principal Examiner

Sticky Note

Basic analysis with some appropriate examples.  Partial knowledge and understanding.  
Reference made to:
Felled trees;
Use of oil/production of CO2 through 'processing';
Reference to animal (survival).
2 Marks.




Principal Examiner

Sticky Note

Some coherence demonstrating partial knowledge.  Examples relevant if communicated in a simplistic style. Response had some structure. 
Reference made to:
Time/money/materials/effort;
Experimentation/trying new 'things'.
3 Marks.
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6. Papers and boards

(@) The pictures below are of greetings cards manufactured from 180gsm card.

(i) State one reason why 180gsm is the most suitable weight for the greetings cards.

(1]

(i) State one reason why a ‘duplex’ printer is used to manufacture the greetings
cards. (1]

22
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(iv)  The picture below shows a piece of equipment used to manufacture the greetings

cards.
State the name of this piece of equipment. [1]
(v) The greetings card has been constructed using a die cutting machine. [4]

Describe the process of die cutting the greetings card shown.

Description of die cutting process

23
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(b) A retailer tracked the sales of the greetings cards over a 4-month period. The table o

below displays the data collected.

Sales (£) Month
1500 December
2500 January
750 February
500 March

(i) Inthe space below draw and label a bar chart showing the sales data found in the
table above. [3]

Bar chart of sales

2500

2000

1500

1000

500

24
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(i)  The retailer pays 20% Value Added Tax (VAT) on all sales. Calculate how much
VAT will need to be paid for the greetings cards sales over the 4-month period. [2]
Show all workings.

() Wood and wood pulp are materials used to manufacture the greetings cards.

Analyse the impact harvesting these materials has on our ecological footprint. [5]

(d) Evaluate why prototyping and modelling design ideas benefit both the designer and the
manufacturer when designing a greetings card. [6]

25
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—|Examin
SECTION A -
Answer all questions.
J This question is about Design and Technology and our world.
1. (a) The table below shows a household's annual energy consumption,
Energy kWh Cost
| Electricity 2930 R R
Gas 044 £639
Total 14975 £1126
(i) Complete the table above by calculating the missing figures. [2]

Show all workings.

A3 -D0~ 005
W —2g = R

(i)  If the household installed solar panels, they would save a total of £210 per year.
Calculate the saving as a percentage. (2]
Show all workings.

U= \007.
MO~ 12k = B L3S
O I{bS X\ = § \s/

02
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(b)

Mcmm \\Mu% v\g w
(i) Descrlb ythis logo appears on product packagl}\g N e Mdy

() Steg\l;?t(name of the logo shown above. (1)
(i) Explain why this logo is important for ethical production. [3]
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SECTION A

Answer all questions.

This guestion Is about Design and Technology and our world.

1. (8) The table below shows a household's annual energy consumption.
Energy kWh Cost
Electricity 2930 '3 % 1
Gas 120 45 £639
Total 14975 £1126

(i) Complete the table above by calculating the missing figures.
Show all workings.

I4979 - 2930 = (20 XS
W26 - 6 39 = 48]

(i)  Ifrthe household installed solar panels, they would save a total of £210 per year.
Calculate the saving as a percentage,

Show all workings.

= _2\Q x \QQ
V26
. V% .65 °6K

[2]

(2]

02

OWECOAC 1w TROOSS 1)
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(b)

() State the name of the logo shown above [1]

Fu]y TYC\C\(

(i) Explain why this logo is Important for ethical production [3]
This \.«:'cjo mean that ?s:;ck..ct, 5
pvoduwced suctainebly and B =9 proch w ceve
ave paid faiy Loga thowe Predd wet |
x5 eco ~Aviend ‘a) and Suskhomeable :
|
(i) Describe why this logo appears on product packaging (2]
" LO%J ~\P?C(\\-'Z 2 F]"c{‘«f,f_
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SECTION A
Answer all questions.
This question is about Design and Technology and our world,
1. (a) Thelable below shows a household's annual energy consumption.
Energy kWh Cost
Electricity 2930 - Ug
Gas | :Ous £639
Total 14975 £1126
i the table above by calculating the missi 2
(i) Gw::sm‘m by g ng figures. (2)
|Uq75~ 930 = \AouUs
; .
1136- 6= U9
() If the household installed solar panels, they would save a total of £210 per year.
Calculate the saving as a percentage. (2]
Show all workings.
1126~ 2lo- %

Examir
only
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(b)
(I) State the name of the logo shown above. (1]
() Explain why this logo is important for ethical production. [3]
GyYeer Coulow \ olﬁ:cwd, uve LS

Oteen  So |k [ e refers 0/1

- 1 ~ )

N ink (o CLL,U prduchon
(i) Describe why this logo appe rson product packagmg (2]
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1.

SECTION A

Answer all questions.

This question is about Design and Technology and our world,

(@) The table below shows a household's annual energy consumption.

Energy kWh Cost
Electricity 2930 £ Lﬁ 9F
Gas - 3 ilﬂf{ e £639
Total 14975 £1126

(i) Complete the table above by calculating the missing figures.

Show all workings.

19435 - 29410 =204 5 KWh
l106-8634 ~ k4381

(if) If the household installed solar panels, they would save a total of £210 per year.

Calculate the saving as a percentage.

Show all workings.

210 xio0 = |§65
2 19%s

Smp—

1126

(2]

[2]

on

02
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(b)
(i) State the name of the logo shown aboye, (1]
fadl mde
() Explain why this logo is important for ethical production, [3]
5 : lp n . . /e - 1 Y, o &
' [tlt,' fyad LU./(,UM NN [LH5ON Fyuﬁ’\ (R i iness,
2 e AP & o g iy N 5
Piticeqs and By (© {C_(\(\A‘C Ml Samd
Qe ©F WOYY ,
(i) Describe why this logo appears on product packaging. [2]
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Exami
SECTION A .
Answer all questions.
This question is about Design and Technology and our world.
1. (a) The lable below shows a household's annual energy consumption.
Energy kWh Cost
Electricity 2930 33
Gas I N0 4§ £639
Total 14975 £1126
(i) Complete the table above by calculating the missing figures. (2]
Show all workings.
* 14M5- 1835 = |1y

viAe -39 - (R

(i) If the household installed solar panels, they would save a total of £210 per year.
Calculate the saving as a percentage. 2
Show all workings.

B0 wo: = N LSO . ..%/0
b = 10 F/a

ko D Sigypiatd

f—l\au-“'—§'

02
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(b) only |
(i) State the name of the logo shown above. (1]
% e g Cku.mb M’M‘L/ P (o Lol
(i) Explain why this logo is important for ethical production. [3]

Thas Loao 1S im pofrolt f.O( L4 lar f(MLM&fm
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Lauuo 4

(i) Describe why this logo appears on product packaging. [2]
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Section A

Answer all questions

This question is about the lifecycle of products.

Q

Maths

Question or outline of question / Marking scheme

AO

Total

1.(a) ()

< | Science

N

The table below shows a household’s annual energy consumption.
Complete the table above by calculating the missing figures.
Show all workings.

Energy kwWh Cost
Electricity 2,930 £487
Gas 12,045 £639
Total 14,975 £1,126

Award one mark for each correct answer.

14,975 — 2,930 = 12,045 (1)
£1,126 - £639 = £487 (1)

Only acceptable response.

[2]

AO4 1c [2]

© WJEC CBAC Ltd.






Maths

Question or outline of question / Marking scheme

AO

Total

(ii)

| Science

N

If the household installed solar panels, they would save a total of £210 per year. Calculate the saving

as a percentage. Show all workings.
Award one mark for each correct step in the calculation.
£210/£1126 x 100 (1) = 18.65% (1) Accept: 18.7% and 19%

Credit any appropriate approach to calculating the saving made.

[2]

AO4 1c [2]

(b) (i)

State the name of the label shown above.

Award one mark for the correct answer:
e Fairtrade (1)

e Fairtrade Logo (1)

e Fairtrade Mark (1)

Only acceptable responses.

[1]

AO4 1a [1]

© WJEC CBAC Ltd.






© WJEC CBAC Ltd.

(]
(&) 0
Q S % Question or outline of question / Marking scheme AO Total
31 =
(i) Explain why this logo is important for ethical production. [3] | AO4 1b [2] 3
AO4 1c[1]
Answers must be related to Fairtrade. 1 mark for each benefit/point made and 1 mark for an
explanation. A maximum of 2 marks for identifying benefits without any explanation.
For example:
The Fairtrade label ensures:
e The product has been made from ethical sourced materials (1)
e The workers/farmers are paid fairly for their part in product production (1)
o The workers/farmers are fairly treated during product production (1)
e Trading of product sales are fair — a better share of profits (1)
e The lives of workers/farmers are improved (1) helping to reduced poverty (1)
e Prevent exploitation of producers/workers (1)
e Fair pay/profits (1) mean children of worker can attend school and have an education (2)
Credit any other appropriate response.
(i) Describe why this logo appears on product packaging. [2] | AO4 la[l] 2
AO4 1b [1]
Answers must relate to the logo. 1 mark for a suitable reason and 1 mark for a description.
For example:
The logo is used to verify the product being sold has been manufactured/transported in a way that
reduces CO? emissions/carbon foot.
Credit any other appropriate response.
Total 10










Principal Examiner

Sticky Note

Correct calculations, workings included.  2 Marks




Principal Examiner

Sticky Note

Correct calculations, workings included.  2 Marks









Principal Examiner

Sticky Note

Fairtrade logo identified correctly.  1 Mark.




Principal Examiner

Sticky Note

Explained with reference to fair pay, trading and positive affect on consumers.  3 Marks.




Principal Examiner

Sticky Note

Logo described as one that identifies a product has a lower carbon footprint. 2 Marks.














Principal Examiner

Sticky Note

Correct calculations, workings included.  2 Marks




Principal Examiner

Sticky Note

Correct calculations, workings included.  2 Marks.









Principal Examiner

Sticky Note

Fairtrade logo identified correctly.  1 Mark.




Principal Examiner

Sticky Note

Logo described as one that offers fair pay.  Only one clear benefit correctly included in response.  2 Marks.




Principal Examiner

Sticky Note

A low carbon footprint has correctly been described as to why the logo appears on product packaging.  2 Marks.














Principal Examiner

Sticky Note

Correct calculations, workings included.  2 Marks




Principal Examiner

Sticky Note

Incorrect calculation.  0 Marks.









Principal Examiner

Sticky Note

No attempt at question.  No response.  0 Marks. 



Principal Examiner

Sticky Note

Response provided incorrect.  0 Marks.




Principal Examiner

Sticky Note

Candidate understands the logo represents  a low/reduced carbon footprint.  No reference to why/how this is achieved.  1 Mark.














Principal Examiner

Sticky Note

Correct calculations, workings included.  2 Marks



Principal Examiner

Sticky Note

Correct calculations, workings included.  2 Marks









Principal Examiner

Sticky Note

Correct logo stated as Fairtrade.  1 Mark.




Principal Examiner

Sticky Note

Fair pay identified as one benefit.  Further explanation needed along with one other benefit.  1 Mark.




Principal Examiner

Sticky Note

Carbon footprint correctly identified.  Description limited and does not refer to the product having been manufactured/transported in such a way as to lower carbon emissions.  1 Marks














Principal Examiner

Sticky Note

Correct calculations, workings included.  2 Marks





Principal Examiner

Sticky Note

Correct calculations, workings included.  2 Marks










Principal Examiner

Sticky Note

Fairtrade not identified correctly as the logo shown.  0 Mark.  




Principal Examiner

Sticky Note

Reference made to fair working conditions.  Two benefits required along with a clear explanation.  1 Mark.




Principal Examiner

Sticky Note

Carbon footprint correctly identified. No reference made to the product being produced/transported to reduce carbon emissions.  1 Mark.  











Examiner
only
SECTION A
Answer all questions.
This question is about Design and Technology and our world.
1. (@) The table below shows a household’s annual energy consumption.
Energy kWh Cost
Electricity 2930
Gas £639
Total 14975 £1126
(i) Complete the table above by calculating the missing figures. [2]
Show all workings.
(i)  If the household installed solar panels, they would save a total of £210 per year.
Calculate the saving as a percentage. [2]
Show all workings.

02
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(i) State the name of the logo shown above. 1]
(i)  Explain why this logo is important for ethical production. [3]
(i) Describe why this logo appears on product packaging. 2]

03
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6. Thermosetting and thermoforming plastics o

(a) The pictures below show a public bench manufactured from recycled plastic products.

(i) State the name of a fixture used to assemble the public bench. [1]

ERAMS \')Q'\m; . | |

(i) The public bench has been manufactured from recycled HDPE (High-density
polyethylene) plastic.

State the name of a product that could have been recycled to make the public
bench. (1]

A Shd.

(iil) Explain why HDPE is an appropriate plastic to use Iin the manufacture of the
public bench. 2]

*lc¢ Cogn N\*‘\M N&V\ oML § o
WRighe N MOSLex ORL L

(I
34
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35

(lv) The image below shows a machine used lo create holes in the public bench.
Stale the name of the machine. (1]
Do
(v) The picture below shows the leg of the public bench assembled. Describe the
joining process. [4]

Description of joining process

Thaa w0 pielas  thak (gguig \O
be jord e plamd  wadaf o 860
an. W lopost §oang Gpuood g,
Tay Towd ko o.b.aawa}\ e s WoliRce
flate  etieh Suews w €alin Wole
Now Move Y MW Wiy v hewd
oM dg B AL an kel
Oy L'U Y-

/

-
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I

(b) A retailer tracked the sales of the public bench over a 4-month period. The table below

displays the data collected.
Sales () Month
1500 December
2500 January
750 February
500 March

() In the space below draw and label a bar chart showing the sales data found in the
table above. (3)

Bar chart of sales

2500

2000

1500

1000/

&CM“ . JMMS\ F’Jﬂ&“s MoiCh,

36
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37

(i) The retailer pays 20% Value Added Tax (VAT) on all sales. Calculate how much
VAT will need to be paid for the public bench sales over the 4-month period. (2]
Show all workings.

15090 T2500 +F 45 + %0 =5250

29 %5350 =6 10 SO (ynaT)
Q0

(c) The plastic used to make the public bench comes from recycled plastics. This has an
impact on our environment.

Analyse the impact recycled plastics have on our ecological footprint. (5]
Ra&.aw& pladn s  have o ‘oosaGN‘L. Impats 9N
OLg & Colayitak fao\-g(imc ay bw:) RN plagtis
Fom  juse ao@ns t0 landpll | duis il redune
cta 0% Coqbon fcnt-‘:m\k Of humaSwoes sy (slihosy
9n3es o o bon diowide. Ca ve otur haid;
At (eoyilad. ploymc  (fquiey ™ Maliang o
G PRl So it n ha e-uldl agoin, bur oy
T ek i

A S, . parke _
(d) ‘@&L{Qe why prototyping and modelling design ideas benefit both the designer and the

manufacturer when designing a public bench, ) [6]
, P wada

?‘0&0“?"’3 nvolue g Uem:—«b Mm
On O Sawoll Stale. o oNow dx\ﬁqe.n oA
MOABLALHRY o deada, 90 Mo Olthaglophcs
Of ko hansh. Beth rv\o&q_m.b mgcm%ﬂ‘b
leraped e Asaqral  onde MOANL pta(eS €0 enguse
Che figne  Mrensarfemans oML MAkTiats aig Ol v
ensude.  Ga kancth  Wolky e an Qpiun vakls

Ollowy e hggm to €Nuurre Sog«knoﬂ&

Overodde ; \ elitne rwo&ebuﬁ, .Mk.?(otow
e
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Question 6: Thermosetting and thermoforming plastics
3
0 < g Ther_mosettln_g and thermoformlng plastics AO Total
S| ® Question or outline of question / Marking scheme
0| =
6. (a) The pictures below show a public bench manufactured from recycled plastic products. AO4 la[1] 1
0] State the name of the fixture used to assemble the public bench. [1]
Only acceptable answers: Machine screw or, Self-tapping screw, Bolt, Rivet. (Do not accept nail).
(i) The public bench has been manufactured from recycled HDPE (High-density polyethylene) plastic. AO4 1b [1] 1
State the name of a product that could have been recycled to make the public bench. [1]
For example: milk bottles, carrier bags, cleaning product containers, toys, dustbins/wheelie bins,
plastic chairs/slides, detergent bottles.
Credit any other appropriate response.
(iii) Explain why HDPE is an appropriate plastic to use in the manufacture of the public bench. [2] | AO4 2b[2] 2

Up to 2 marks can be awarded for a clear explanation as to why HDPE is appropriate.

For example:

HDPE is a very hard-wearing plastic that does not break down under exposure to sunlight or sudden
temperature changes.

or

HDPE is both recyclable and reusable/remoulded and is the best plastic to use when manufacturing
products that need to be durable and weather resistant.

Credit any suitable material property.

Credit any other appropriate response.

© WJEC CBAC Ltd.
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Award up to 4 marks for answers that demonstrate a clear understanding of the stages needed to
join the leg of the public bench. Responses given by the candidate may relate to answer provided in

6(a)(i).

Responses could be based on:

Place both the uprights and the cross section together and mark the holes (1)
Drill a clearance hole in the upright section (1)

Allowing a small tolerance (1)

Drill a pilot hole in the cross section (1)

Place the sections together to check holes are correct. (1)

Countersink the top of the clearance hole (1)

Insert fixing and tighten up the joint (1)

NogokrwbE

Alternative response could be based on:

1. Place both uprights and the cross section together and mark the holes (1)

2. Dirill a clearance hole in the upright section (1)

3. Drill a pilot hole in the upright section (1)

4. Countersink/Drill the top of the clearance hole for screw/bolt (1)

5. Place the sections together to check alignment and clamp together with a vice/clamp (1)
6. Insert fixing and tighten up the joint with an appropriate tool [Screwdriver, Spanner] (1)

Note: any mention of tolerances (1), suitable drill bit sizes (1), suitable fixing sizes e.g. M6-8 (1),
self-tapping screw (1), setting depth (1) and quality checks can be awarded marks.

Credit any other appropriate response.

O
(&) 3 o q
Q S ;’é Ther_mosettlng and thermoformlng plastics AO Total
S g Question or outline of question / Marking scheme
n
(iv) The image below shows a machine used to create holes in the public bench. AO4 2c [1] 1
State the name of the machine. [1]
Only acceptable answer is Pillar Drill/Drilling Machine/Press Drill.
(v) The picture below shows the leg of the public bench assembled. Describe the joining process.  [4] | AO4 2c [4] 4

© WJEC CBAC Ltd.
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O
(&) " q q q
0 < 2 Ther_mosettlng and thermoformlng plastics AO Total
S g Question or outline of question / Marking scheme
n
(b) 5 | Aretailer tracked the sales of the public bench over a 4-month period. The table below displays the data AO4 1b [3] 5
collected. AO4 1c [2]
Sales (£) Month
1500 December
2500 January
750 February
500 March
0] In the space below, draw and label a bar chart showing the sales data found in the table above. [3]

Award marks for accuracy of bar chart and correct labelling.
Accurate axis labelling (1)

Accurate scaling (1)
Accurate drawing of bars (1)

Bar chart of sales

3000
2500
» 2000
2 1500
v 1000 I
500
0 H =
& QA Q &
é{@ /boo?’ 5 v@
QQ}/ N <<Q/
Month

Credit any appropriate approach.
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Science

Maths

Thermosetting and thermoforming plastics
Question or outline of question / Marking scheme

AO

Total

(ii)

The retailer pays 20% Value Added Tax (VAT) on all sales. Calculate how much VAT will need to be
paid for the public bench sales over the 4-month period.

Show all workings. [2]
Calculate total sales: £1,500 + £2,500 + £750 + £500 = £5,250 (1)

Calculate VAT: £10,250/100 x 20 = £1,050 (1)

Credit any appropriate approach to calculating the 20% VAT.

(€)

The plastic used to make the public bench comes from recycled plastics. This has an impact on our
environment.

Analyse the impact recycled plastics have on our ecological footprint. [5]

Band descriptors and mark allocations

AO3 2a 5 marks

A coherent answer demonstrating detailed, relevant knowledge and
understanding, to analyse the ecological footprint recycling plastics has on

BAND 3 the planet. There will be evidence of relevant examples and a well-developed 4-5
logical chain of reasoning, sustained throughout.
Answer has some coherence, demonstrating partial knowledge and

BAND 2 understanding, to analyse the ecological footprint recycling plastics has on 2.3

the planet. There will be some evidence of mostly relevant examples and a
logical chain of reasoning, but this may not be sustained throughout.

Answer demonstrates only basic knowledge and understanding, to analyse
BAND 1 | the ecological footprint recycling plastics has on the planet. There will be 1
limited evidence of relevant examples or a logical chain of reasoning.

Award 0 marks for incorrect or irrelevant answers

AO3 2a [5]

© WJEC CBAC Ltd.
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Science

Maths

Thermosetting and thermoforming plastics
Question or outline of question / Marking scheme

AO

Total

Indicative content

This content is not prescriptive and candidates are not expected to refer to all the points identified
below.

These include:

Negative:
e The collection of discarded plastic with lots of waste not making it to the recycling centre;

e The vehicles used for collection are heavy pollutants particularly during low-speed collections;

e Not all plastics collected can or will be recycled. The percentage of plastics recycled is still very
low;

e The act of recycling creates lots of pollution, with many harmful gases created escaping into the
atmosphere;

e Plastics are broken down during recycling and inevitably escape in the form of micro plastics into
the outside world and water courses.

Positive:

e Repurposing of plastic stops the whole product ending up in landfill;

¢ Recycling products into ‘plastic lumber’ reduces the need to harvest natural timber;
e Some recycled plastics can replace other resources and fossil fuels such as oil.

Whilst it is preferable candidates are able to identify both positive and negative issues surrounding
recycling plastics, some candidates may refer to recycling as only being positive and not present an
argument about the negative issues surrounding the topic. However, should the candidate’s
response contain plenty of detail and analytical comment about the positive aspects of recycling,
then this should be given credit.

Credit any other appropriate response.

© WJEC CBAC Ltd.
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Science

Maths

Thermosetting and thermoforming plastics
Question or outline of question / Marking scheme

AO

Total

(d)

Evaluate why prototyping and modelling design ideas benefit both the designer and the
manufacturer when designing a public bench.

Band descriptors and mark allocations

[6]

AO3 2b 6 marks

BAND 3

A coherent answer demonstrating detailed, relevant knowledge and
understanding, to evaluate why prototyping design ideas benefits both the
designer and the manufacturer. There will be evidence of relevant
examples and well-developed substantiated judgements in a response
which is logically structured.

5-6

BAND 2

Answer has some coherence, demonstrating partial knowledge and
understanding, to evaluate why prototyping design ideas benefits both the
designer and the manufacturer. There will be some evidence of mostly
relevant examples and partly substantiated judgements in a response
which is generally well structured.

3-4

BAND 1

Answer demonstrates only basic knowledge and understanding, to
evaluate why prototyping design ideas benefits both the designer and the
manufacturer. There will be limited evidence of relevant examples or
judgements in a response which demonstrates little structure.

Award 0 marks for incorrect or irrelevant answers

AO3 2b [6]

© WJEC CBAC Ltd.
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(&) ) 5 o .
Q S| £ Ther_mosettlng and thermoformlng plastics AO Total
S| ® Question or outline of question / Marking scheme
0| =2
Indicative content
This content is not prescriptive, and candidates are not expected to refer to all the material identified
below.
Modelling/prototyping is when design ideas are tested or made to establish whether they are
suitable for being developed and/or manufactured on a larger scale.
Note: the disadvantages, if referred to, should reflect upon the benefits being evaluated.
Advantages of prototyping/modelling:
e Explore and test ideas to identify issues which could be costly if manufactured without evaluation
of success;
e Gives opportunities to test and get feedback from clients to ensure manufacturing what they
want;
e Opportunities to discuss implementation problems with manufacturing plant;
e Ability to manipulate design ideas which is not always possible with paper drawings;
e Saves designers wasting time following a design idea that won’t work;
e Istangible — the aesthetic of the product can be seen;
e Can be used in user trails and user research.
Disadvantages of prototyping/modelling:
o Designers can easily make assumptions about how accurately a model represents reality;
e It may not work/function like the final product needs to;
e Might not be made of the same material — so won'’t reflect fully the function/purpose/aesthetic of
the end product;
e Time consuming to make;
o Skill needed to produce accurately;
e Can be costly (prototypes).
Credit any other appropriate response.
Total 25










Principal Examiner

Sticky Note

1 Mark awarded for stating HDPE can withstand 'high amounts of weight'.  An explanation as to why was required.  1 Mark. 



Principal Examiner

Sticky Note

Incorrect response.  An ideal answer would be cleaning product containers, milk 'bottles' and carrier bags.  0 Marks.



Principal Examiner

Sticky Note

Incorrect response.  Ideal answer would be self-tapping screw, bolt or rivet.  0 Marks.








Principal Examiner

Sticky Note

Response lacks a detailed description of the joining processes. 1 Mark awarded for stating alignment required for screws as a quality control point.  1 Mark.



Principal Examiner

Sticky Note

Response not specific enough.  An ideal answer would have been Pillar Drill.  0 Marks.








Principal Examiner

Sticky Note

Bar chart drawn accurately with some labelling.  Axis has not been labelled.  2 Marks. 








Principal Examiner

Sticky Note

Correct calculation and workings shown.  2 Marks.



Principal Examiner

Sticky Note

A coherent response, with both positive and negatives identified. Examples relevant and developed but only two provided.  
Referenced:
Prevents plastics going to landfill reducing carbon footprint;
Fossil fuels needed to recycle plastics.
3 Marks. 




Principal Examiner

Sticky Note

Response provides some irrelevant comments.  Limited examples therefore provided.  Basic knowledge and understanding shown.
References made to:
Ensuring 'right' measurements and materials;
Safety and comfort.
2 Marks.
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|
6. Thermosetting and thermoforming plastics o

(@) The pictures below show a public bench manufactured from recycled plastic products.

(i) [1]
(i)  The public bench has been manufactured from recycled HDPE (High-density
polyethylene) plastic.
State the name of a product that could have been recycled to make the public
bench. [1]
(i)  Explain why HDPE is an appropriate plastic to use in the manufacture of the
public bench. [2]

34
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Examiner
[
(iv) The image below shows a machine used to create holes in the public bench. o

(v) The picture below shows the leg of the public bench assembled. Describe the
joining process. [4]

Description of joining process

35
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Examiner

|
(b) A retailer tracked the sales of the public bench over a 4-month period. The table below o

displays the data collected.

Sales (£) Month
1500 December
2500 January
750 February
500 March

(i) Inthe space below draw and label a bar chart showing the sales data found in the
table above. [3]

Bar chart of sales

2500

2000

1500

1000

500

36
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(i)  The retailer pays 20% Value Added Tax (VAT) on all sales. Calculate how much
VAT will need to be paid for the public bench sales over the 4-month period.  [2]
Show all workings.

(c) The plastic used to make the public bench comes from recycled plastics. This has an
impact on our environment.

Analyse the impact recycled plastics have on our ecological footprint. [5]

(d) Evaluate why prototyping and modelling design ideas benefit both the designer and the
manufacturer when designing a public bench. [6]

37
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| This question is about mechanical devices.

2. (a)

Automata Toy

’I/O(V\G\tﬂ\\&m

Follower

The images below show an Automala Toy and its Cam Mechanism.

4

Cam Mechanism

(i) State the function of the Cams on the Automata Toy.

WO up Ond Ao

SO -

(i) Draw arrows to correctly identify the Cam and the Follower on the image below.

Cam
4

(1]

(2]

IRI
04
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(b) The image below shows a pear-shaped Cam. Describe the motion produced by this
mechanism. (2]

o fedower W Tl .
pout fue 1ip o Ae QRQF, and.
AN MW Wiy, o\
mmmwmd pxk Bk Wottem
NG TL W Winot ogin
M%&MWWN\&&;- ;.

(c) Theimage below shows a lever system used to crush aluminium cans ready for recycling,

Draw arrows to correctly label the effort and load, (2]

(d) Analyse the environmental benefits of consumers crushing and recycling aluminium
cans. (31|

ooy ke W ud g e LndHIL  udwatl,
ALAL U oble h()p% WA agaca . \k

DO MU Lt ushitk GO fruty. witker odiey ke (o
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|
This question is about mechanical devices i
2. (a) Theimages below show an Automata Toy and its Cam Mechanism.
| |
|
|
|
\
| |
|
|
Automata Toy Cam Mechanism
() State the function of the Cams on the Automata Toy. (1]
To o0 Ve tmtomata:

(i) Draw arrows to correctly identify the Cam and the Follower on the image below.

(2]

Follower

04

o Wls CSAL Lo SADOLND-1)





(b) The image below shows a pear-shaped Cam. Describe the motion produced by this
mechanism. 2]
& \Lo wey
The ;\ PVOdu€¢5 o ageilak .r\a
I ot io n as the ChRW.
mOves W A Yokavy..
relion.
(c) Thelimage below shows a lever system used to crush aluminium cans ready for recycling.
Draw arrows to correctly label the effort and load. [2]

L—°“A

(d) Analyse the environmental benefits of consumers crushing and recycling aluminium

cans, [3]
R&c\,c\f-n{-) alwomnimiwm wantd  memn  that Less
Lyasin N0 ench s “p W Lamd - doesn’t
toxicate Land. Recgeled  alumimium. ean vefarmed
wie  sthev  Shape velhey than \odng thyevwn
B oy
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This question is about mechanical devices. e
|
(2. (a) The images below show an Automata Toy and its Cam Mechanism
| .
Automata Toy Cam Mechanism
(i) State the function of the Cams on the Automata Toy. [1]

o F(Lﬂ»de 0L#f€:~" molon o ((}Le’f)“w DL

(i) Draw arrows to correctly identify the Cam and the Follower on the image below.

(2]

Follower Cam

04
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(b) The image below shows a pear-shaped Cam, Describe the motion produced by this
mechanism. (2]

'ﬂe oedion Oﬁ 6€C Cem
mowes fe  Plloter o c
|reer” ok, vy Lo
oL ll’ /'Vrf\f fo\’b/*uv\ éIZ/
frew okon,

(c) Theimage below shows a lever system used to crush aluminium cans ready for recycling.

Draw arrows to correctly label the effort and load. [2]

(d) Analyse the environmental benefits of consumers crushing and recycling aluminium
cans. (3]
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This question is about mechanical devices

2, (@ The images below show an Automata Toy and its Cam Mechanism.

4

, Automala Toy Cam Mechanism

(

) State the function of the Cams on the Automata Toy. [1]
)

¢ Qounpe the ShLKK S0 Thew Yie uﬁns aNx Ut sy

(i) Draw arrows to correctly identify the Cam and the Follower on the image below.
(2]

Follower «
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(b) The image below shows a pear-shaped Cam. Describe the motion produced by this
mechanism. [2]

* Mbaons the Skigic waad 9o
down wmel Hen radge €4

(¢) Theimage below shows a lever system used 1o crush aluminium cans ready for recycling,

Draw arrows to correctly label the effort and load. (2]
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This question Is about mechanical devices !

2, (a) Theimages below show an Automata Toy and its Cam Mechanism.

4

Automata Toy Cam Mechanism

(i) State the function of the Cams on the Automata Toy. [1]

To MoV e kpy oo (o WetOlSe dife thon

(i) Draw arrows to correctly identify the Cam and the Follower on the image below. |
(2]
|
I

Follower Cam

04

© WIEC CBAC Li2 (CAO0UTO.NY





(b) The Image below shows a pear-shaped Cam. Describe the motion produced by this
mechanism, [2]

The Mg o Q‘QMC_Q_& ‘\S Y -

fotoron  (locywise. £9 wove

(c) The image below shows a |lever system used to crush aluminium cans ready for recycling.

Draw arrows to correctly label the effort and load, [2]

(d) Analyse the environmental benefits of consumers crushing and recycling aluminium
cans. (3]
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This question is about mechanical devices.

(]
(&)
n
Q 5 ‘c—:s, Question or outline of question / Marking scheme AO Total
| =
2. (a) (i) v State the function of the Cams on the Automata Toy. [1] | AO41a[1] 1
To create movement up and down. (1)
Converts rotational motion into linear motion. (1)
Caterpillar/worm will move up and down. (1)
(ii) v Draw arrows to correctly identify the Cam and the Follower on the image below. (2] | AO41b]2] 2
Follower — Cam
One mark for each correctly identified answer. (2x1)
(b) v The image below shows a pear-shaped Cam. Describe the motion produced by this mechanism. (2] | AO4 1c[2] 2
Marks should only be awarded for describing the motion of a pear-shaped Cam, not other shaped Cams,
for example, snail.
For example: A pear-shaped cam creates a sudden rise and fall (1), followed by a long period where the
follower does not move (1).
For example: The follower remains motionless (for about) half of the cycle of the Cam (1) and during the
second half, it rises and falls. (1)
Credit any other appropriate response.

© WJEC CBAC Ltd. 6





Maths

Question or outline of question / Marking scheme

AO

Total

(©)

< |Science

The image below shows a lever system used to crush aluminium cans ready for recycling.
Draw arrows to correctly label the effort and load. [2]

Award one mark for each correct answer.

gE'?f N Load (2)
\\% / Effort (1)

Only acceptable responses.

AO4 2c [2]

(d)

Analyse the environmental benefits of consumers crushing and recycling aluminium cans. [3]

Answers must relate to metal (aluminium) cans and/or recycling. | mark for each benefit (maximum of 2
marks for just stating two benefits); | mark for analysing the benefit suggested and 1 mark for justifying
answer given. Two benefits with a sound explanation can also be awarded 3 marks.

Environmental benefits could include:

e Crushing metal cans maximises recycling space in the home;

e Aluminium is recyclable and doesn'’t affect strength of metal;

¢ Aluminium can be recycled into a range of different products;

e Metal cans are recycled by refuse collectors (no need to visit a recycling centre)/less ends up in
landfill;

e Recycling metal cans generates jobs/community services;

¢ Recycling avoids the mining of resources.

Credit any other appropriate response.

AO3 2a [3]

© WJEC CBAC Ltd.
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10










Principal Examiner

Sticky Note

Correct function identified. 1 Mark.




Principal Examiner

Sticky Note

Cam labelled correctly.  Follower incorrectly labelled.  1 Mark.









Principal Examiner

Sticky Note

Incorrect description of the motion of a pear Cam.  A pear-shaped Cam creates a sudden rise and fall, followed by a long period where the follower does not move.  0 Marks.




Principal Examiner

Sticky Note

Correct labelling.  2 Marks.




Principal Examiner

Sticky Note

Analysis has taken place.  Reference given to a reduction in the need for landfill, pollution of seas/water which affects marine life and less aluminum required if recycled.  3 Marks.














Principal Examiner

Sticky Note

Response not specific/clear enough to award a mark.  0 Mark.  



Principal Examiner

Sticky Note

Cam and follower identified correctly.  2 Marks.








Principal Examiner

Sticky Note

Incorrect description of the motion of a pear Cam.  A pear-shaped Cam creates a sudden rise and fall, followed by a long period where the follower does not move.  0 Marks.




Principal Examiner

Sticky Note

Load and effort correctly labelled.  2 Marks.



Principal Examiner

Sticky Note

Succinct analysis referencing landfill and reduction of toxicity.  A second benefit references reforming aluminum into products.  3 Marks.














Principal Examiner

Sticky Note

Incorrect function of Cam identified.  0 Mark.



Principal Examiner

Sticky Note

Cam and follower correctly identified.  2 Marks.








Principal Examiner

Sticky Note

Incorrect description of the motion of a pear Cam.  A pear-shaped Cam creates a sudden rise and fall, followed by a long period where the follower does not move.  0 Marks.




Principal Examiner

Sticky Note

Load and effort correctly identified.  2 Marks.



Principal Examiner

Sticky Note

Reference made to recycling through products being 'remelted' which reduces aluminum 'production'.  Analysis not explained with clarity.  2 Marks.














Principal Examiner

Sticky Note

Clarity of answer doesn't meet the requirement of the mark scheme.  0 Marks.



Principal Examiner

Sticky Note

Cam and follower correctly identified.  2 Marks.








Principal Examiner

Sticky Note

Incorrect description of the motion of a pear Cam.  A pear-shaped Cam creates a sudden rise and fall, followed by a long period where the follower does not move.  0 Marks.



Principal Examiner

Sticky Note

Load and effort correctly labelled.  2 Marks.



Principal Examiner

Sticky Note

Reference made to a reduction in landfill and reusing (aluminum) products.  Lacks a range of benefits.  2 Marks.













Principal Examiner

Sticky Note

Incorrect response. 0 Marks.



Principal Examiner

Sticky Note

Incorrect labelling.  0 Marks.








Principal Examiner

Sticky Note

Incorrect description of the motion of a pear Cam.  A pear-shaped Cam creates a sudden rise and fall, followed by a long period where the follower does not move.  0 Marks.



Principal Examiner

Sticky Note

Correct Labelling.  2 Marks.



Principal Examiner

Sticky Note

Response lacks analysis or justification.  Recycling means cans don't end up in landfill.  Recycling reduces pollution/emissions.  1 Mark.











This question is about mechanical devices.

2. (a) Theimages below show an Automata Toy and its Cam Mechanism.

2

Automata Toy Cam Mechanism

(i) State the function of the Cams on the Automata Toy. 1]

(i) Draw arrows to correctly identify the Cam and the Follower on the image below.

11

Follower Cam

04
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(b) The image below shows a pear-shaped Cam. Describe the motion produced by this
mechanism. (2]

() The image below shows a lever system used to crush aluminium cans ready for recycling.

Draw arrows to correctly label the effort and load. [2]

(d) Analyse the environmental benefits of consumers crushing and recycling aluminium
cans. [3]

05
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]

This question is about smart, composite and technical materials.

3. (a) Thetent below is made from a range of modern materials.

(i) State the name of an appropriate composite material used to make the tent poles.
(1]
Sreek Al

(i) Describe the properties of the composite material you have stated that make it

suitable for its use as a tent pole. [3]
VB0 o dwvealte ),y

MOkoe g @A) To end o S0
\* a6 ' OGSt MBI o wieanAy
L0, BN MBS (20 1T0). ORI
W- 1. DLO VRN D Tusting, uiiy

o & QAT UL Lo Sompiuicy) expot
b NSl COWDON DA s ki),
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(b) (i) The netof the tent is shown below. Calculate the surface area of the tent.
Show all workings. [4]

250cm

- .
- —

b\oom 224cm
200cm @ z,® - “,Lw

2000m© @ .@%L\’O(m
(G- scooo

0,
150x 1 = BL000 Wox50=

B000 YL = || 1600 50000
W0-1 =100 |
100x 100 = 26000 000 +40000 +
70000 = .= \co0 000D =
000D ¥0L=700C0 J7491u s 0 —
1.0000x 1 = AG0CO

2000 om*

- Qol-l'(L)m‘ )

07
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(i) The product shown below is a storage bag for the tent. It is made from
microfibres.

Put a tick (/) in the grid below to indicate whether the following statements are

true or false.
Statement True Falu_
Microfibres can be manufactured from natural \/
and synthetic materials.
Microfibres have an excellent strength-to-weight \/
ratio,

12]

1Examine
only
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(c) The image below shows a head torch used for camping.

»

Review the sketched diagram below, which is a simplified sketched version of the
electrics used to power the light.

-

Battery suppy/«.\/‘\@k;sude switch
J= S
-~ 4 |~._‘

Three LEDs

Using standard circuit symbols for each component, produce a circuit diagram in the
space below. 15]

A\ I\3 A\
.)fr—‘ X ) X
\ /{ )

—— ‘\ ;

I
|
09
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| This question is about smart, composite and technical materials

3. (a) The tent below is made from a range of modern materials. ’

(i) State the name of an appropriate composite material used to make the tent poles.

(1]

Zinc

(i) Describe the properties of the composite material you have stated that make it |
suitable for its use as a tent pole. (3] |

-Lvu‘\\‘- - "3 f\\A ({ | L b - V‘L\ t:.l M ‘-)»\ AR ’.\:”3

A Yavel Ao break when u.sul
. s ~ e nt pols
}!
‘ 2. \ne 19 c\\\'e\v) and \wxg Losim_s .

06
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® ) ;
Show all workings.

The net of the tent is shown below. Calculate the surface area of the tent.

7
20, 000 +

=, 250cm =
224cm
'200¢:m \j
200cm
J
2%0 x 214 s 56,800
- S6000 x 2
- (A 1,000 (A 2l
200 x 290 5 99 000
200 x 200 . 20 000

112,000 4+ 55 po0

182 000

(S 2ol

[4]

07
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(i)

The product shown below is a storage bag for the tent. It is made from
microfibres.

Put a tick (/) in the grid below to indicate whether the following statements are
true or false. 2]

Statement True False

Microfibres can be manufactured from natural
and synthetic materials. e

ratio.

Microfibres have an excellent strength-to-weight

Exami
only
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() The image below shows a head torch used for camping.

»

Review the sketched diagram below, which is a simplified sketched version of the
electrics used to power the light.

Battery supply - /——\ o Slide switch
L~ ) = A

Three LEDs

Using standard circult symbols for each component, produce a circuit diagram in the
space below. (5]

© WJEC CRAC La2 OR0EA3- 1) Turn over.
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| This question is about smart, composite and technical matenals.

3. (a) The tent below is made from a range of modemn materials.

(i) State the name of an appropriate composite malerial used to make the tent poles.

Q‘?&(LS?@ W CO\(LDOY\ Fher )

(i) Describe the properties of the composite material you have stated that make it
suitable for its use as a tent pole. [3)

(a fber 15 exen!
’(r}fﬁaow (:ber 15 w ep 3??/

f éw;zw’x 0S - \S W:\I (o/-z,,j
\)*‘Lm:g Lecowwy o (cmrfwﬁ e
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(b) (i) The net of the tent is shown below. Calculate the surface area of the tent. e
Show all workings. [4]
e 250cm -
224cm
200cm
[
200cm
Y
FIUx330= 60, 60 x Qoo -

&O,ccf,
Sé e x 2z || 0O e

| 'AU/C?‘DD)«'A : go0n
PBxASE So, 0. ————
PO cm”? | Rocot 000 Yo 000 =

07

© WIED CBAD L1 (CB00U10-1) Turn over.

conouio






(i) The product shown below is a storage bag for the tent. It is made from

microfibres.

Put a tick (/) in the grid below to indicate whether the following statements are

true or false.

Statement

False

Microfibres can be manufactured from natural
and synthetic materials.

True
w5

ratio.

Microfibres have an excellent strength-to-weight

-

(2]

08
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(c) The image below shows a head torch used for camping.

Review the sketched diagram bslow, which is a simplified sketched version of the
electrics used to power the light.

Battery SUDP'!nNSIide switch
2 i

Three LEDs

Using standard circuit symbols for each component, produce a circuit diagram in the
space below.

S S Y

09
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| This question is aboul smart, composite and technical materials

(3. (8) The tent below Is made from a range of modern materials

[
l
|
|
[
|
1
[
l
[
n
\
I
u
|

(i) State the name of an appropriate Mused to make lhem_M I

(vphent

(i) Describe the properties of the composite material you have stated that make it
suitable for its use as a tent pole. [3] }

TV“’ Polox are L’“‘%M M‘}v&;—a\ e b (Mﬂﬂ- |
’ T/fl)’* ('o{{ \Q{I‘.vél‘/\ 9 L"S(_{ }‘O )b*tkeu w\a

.
- f | : N
The E6lek S _ afen’t

Qaslly (bl akte

R e . S

06
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(b) (i) The net of the tent is shown below. Calculate the surface area of the tent.

Show all workings.

250cm

200em
-

200cm

(4]

]22‘ cm

@ - 100X200 40000 =220, 000 . .
\_» %0,000m

.

150X229 = Sgme 140,400

$6,000 x3= l63,0000> = Yod 0

7

Examiner
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-~
()  The product shown below is a storage bag for the tent. It is made from
microfibres.
Put a tick (/) in the grid below to indicate whether the following statements are
true or false. (2]
Statement True False

Microfibres can be manufactured from natural
and synthetic materials.

7

Microfibres have an excellent strength-to-weight
ratio.

v

08
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(c) The image below shows a head torch used for camping.

Review the sketched diagram below, which is a simplified sketched version of the
electrics used to power the light.

Battery supply .

. v . A T\
x Slide switch A“bu ()

0‘ 7
Three LEDs (ED Sin amadting Liode.

Using standard circuit symbols for each component, produce a circuit diagram in the
space below.

(5]

|
~| A 7~ ]
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This question is about smart, composite and technical materials

3. (a) The tent below is made from a range of modern materials.

() State the name of an appropriate composite material used to make the tent poles.

(1]
@n%m&h Plasac

(i) Describe the properties of the composite material you have stated that make M
suitable for its use as a tent pole. [3] |

A&——@G%ZWFA_——_—%HQ: ——rogpe R |
bl fs its alebl S v Con
he.  Shagah. ond L YO (ool LWt SoUd
el fas e o] he Conneasd o qbtec

. Qo{g};-
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(b) (i) The net of the tent is shown below. Calculate the surface area of the tent.
Show all workings. (4]
= 250¢cm =
224cm
200cm
i
200cm
|
L "w
Aceo. of t-fu@h S, - 2 85o% g ;
L - jo oo
Kb xXh- X2ADMXITO - Sz
2 B X .
2 0000 un LIS -
w5 = 4 0 OO bale = Lxw
“100 %1%y
'To&o.LS‘\ = kO&Qt—“’- X0+ 50 o0 e
- 201 OO0 ™
.’-——\-
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(i) The product shown below is a storage bag for the tent. It is made from

microfibres,

Put a tick (/) in the grid below to indicate whether the following statements are

true or false.
Statement True False
Microfibres can be manufactured from natural /
and synthetic materials.

Microfibres have an excellent strength-to-weight
ratio.

v’

(2)
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(c) The image below shows a head torch used for camping.

Review the sketched diagram below, which Is a simplified sketched version of the
electrics used to power the light.

Battery supgl_y/ —_ \/\@hde switch
> )
-~ ¥ |

Three LEDs

Using standard circuit symbols for each component, produce a circuit diagram in the
space below.

- {‘\ - \.\\

77

S

09
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This question is about smart, composite and technical materials.

1 mark for each appropriate property suitable for a tent pole. Three marks requires the addition of a
clear description.

Examples:

e Good stength to weight ratio

Good wearing properties.

Good corrsosion resistance.

Light weight

Flexible in one direction i.e. over its length not its cross section.

Credit any other appropriate response.

()
QO (7]
Q D % Question or outline of question / Marking scheme AO Total
31 =
3. (a) v The tent below is made from a range of modern materials. AO4 1b [1] 1
(i State the name of an approparite composite material used to make the tent poles. [1]
Award 1 mark for correct answer.
Examples:
o Fibreglass. (1)
e Silicone fibre (1)
e Carbon fibre (1)
Credit any other appropriate response that is an appropriate composite material.
(i) v Describe the properties of the composite material you have stated that make it suitable for its use as | AO4 1b [2] 3
a tent pole. [3] | AO4 1c [1]

© WJEC CBAC Ltd.






synthetic materials.

Microfibres have excellent strength-to-weight ratio. v

Only accepted answers

(<]
&) 0
Q S % Question or outline of question / Marking scheme AO Total
=&
n
(b) (i) v' | 4 | The net of the tent is shown below. Calculate the surface area of the tent. Show all workings. [4] | AO4 1b [3] 4
AO4 1c [1]
250 cm Calculation:
250cm x 224cm = 56,000 cm? (1)
224 56,000cm? x 2 = 112,000 cm? (1)
200 cm 250cm x 200cm = 50,000 cm? (1)
200cm x 200cm = 40,000 cm? (1) (two Triangles)
200 m Area = 202,000 cm?
or
The area of a triangle is Y2x b x h
Y x 100 x 200= 20,000 cm? (1)
20,000 x 2 = 40,000 cm? (1)
112000cm? + 50,000cm? +40,000cm? = 202,000cm? or 2,000m? (1)
Credit any appropriate approach to calculating the surface area of the tent.
(i) v The product shown below is a storage bag for the tent. It is made from microfibres. AO1 1b [1] 2
Put a tick (v") in the grid below to indicate whether the following statements are true or false. [2] | AO4 2b [1]
Statement True False
Microfibres can be manufactured from natural and v

© WJEC CBAC Ltd.
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()
&) 0
Q S % Question or outline of question / Marking scheme AO Total
31 =
(© v The image below shows a head torch used for camping. AO4 1b [1] 5
AO4 1c [2]
Review the sketched diagram below which is a simplfied version of the electrics used to power the AO4 2a [2]
light.
Using standard circuit symbols for each component, produce a circuit diagram in the space below. [5]
7 N’:- N”ﬁ
— L L
1
T
Award a maximum of three marks for correctly using three different component symbols (3 x 1)
Award 1 mark for joining component symbols
Award 1 mark for correct LED orientation
Note: the final diagram must look like a suitable circuit diagram to be awarded full marks.
Credit any other appropriate response.
Total 15










Principal Examiner

Sticky Note

Incorrect modern composite   material.  0 Mark.



Principal Examiner

Sticky Note

Correct properties that related to material stated in (i) above would be awarded marks.  A range of properties correctly related to aluminum were described, well referencing tent poles.  3 Marks.








Principal Examiner

Sticky Note

Correct calculation.  Workings shown.  4 Marks.








Principal Examiner

Sticky Note

Both statements are true.  1 Mark.








Principal Examiner

Sticky Note

Three different component symbols used, including joining symbols.  Not a fully accurate diagram.  3 Marks.













Principal Examiner

Sticky Note

Incorrect modern composite material.  0 Mark.




Principal Examiner

Sticky Note

Correct properties that related to material stated in (i) above would be awarded marks.  However, no suitable properties were described in this response that related to tent poles.  0 Marks.








Principal Examiner

Sticky Note

Final calculation incorrect but some workings shown are correct.  Awarded 3 Marks.








Principal Examiner

Sticky Note

Both statements are true.  1 Mark.









Principal Examiner

Sticky Note

Three different component symbols used, including joining symbols.  Not a fully accurate diagram.  3 Marks.












