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Structure of the examination

The Materials Design and Technology ATAR course examination consists of a written component 
and a practical (portfolio) component.

Structure of this paper

Section
Number of 
questions 
available

Number of 
questions to 
be answered

Suggested 
working time

(minutes)

Marks 
available

Percentage 
of written 

examination

Section One
Short answer 3 3 20 32 15

Section Two
Extended answer 4 4 40 36 25

Section Three
Candidates to choose one 
of the following contexts:

6 6 90 77 60
Wood
Metal
Textiles

Total 100

Instructions to candidates

1. The rules for the conduct of the Western Australian external examinations are detailed in 
the Year 12 Information Handbook 2021: Part II Examinations. Sitting this examination 
implies that you agree to abide by these rules.

2. Write your answers in this Question/Answer booklet.

3. Answer the questions according to the following instructions.

 Section Three: Answer all of the questions within your context: Wood, Metal or Textiles. 

4.	 You	must	be	careful	to	confine	your	answers	to	the	specific	questions	asked	and	to	follow	
any	instructions	that	are	specific	to	a	particular	question.

5. Supplementary pages for planning/continuing your answers to questions are provided at 
the end of this Question/Answer booklet. If you use these pages to continue an answer, 
indicate at the original answer where the answer is continued, i.e. give the page number.
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Section Three: Sectionalised and extended answer 60% (77 Marks)

You are required to choose one of the following options, according to the context you have 
studied in 2021.

Tick one of the boxes below to indicate your choice of context.

Context  Question Pages

Wood 8–13 4–17

Metal 14–19 18–31

Textiles 20–25 32–45

Now turn to the relevant pages and answer the questions for the context you have studied.
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Section Three: Wood context 60% (77 Marks)

This section contains six questions. Answer all questions.

Suggested working time: 90 minutes.
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Question 8  (11 marks)

(a) In the table below, name each of the timber conversion processes and list one advantage 
and one disadvantage for each process.  (9 marks)

Advantage Disadvantage

For copyright reasons 
this image cannot 

be reproduced in the 
online version of this 

document.

Process name: 

For copyright reasons 
this image cannot 

be reproduced in the 
online version of this 

document.

Process name: 

For copyright reasons 
this image cannot 

be reproduced in the 
online version of this 

document.

Process name: 

(b) Outline the connection between a timber’s structure, properties and end use in its 
selection for a manufactured product. (2 marks)
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Question 9   (22 marks)

The image below is a prototype for a phone charger with passive speaker. The product is 
designed to passively amplify music from the phone in a compact format that is portable and 
convenient. 

The	prototype	was	evaluated	by	the	designer	and	the	following	issues	were	identified:
● the device is prone to fall over when larger phones are inserted in the prototype
● the slot restricts access to the main menu button because the phone sits too deeply in the slot
● no	source	of	design	inspiration	evident	to	appeal	to	a	specific	target	market	(historical,	social,	

cultural, political).

2 
 

Question 9   (22 marks) 
 
This is a prototype for a phone charger with passive speaker. The product was designed to 
passively amplify music from the phone in a compact format that is portable and convenient. 
The prototype was evaluated by the designer and the following issues were identified: 

• The device is prone to fall over when larger phones are inserted in the prototype 
• The slot only accommodates medium sized phones 
• The slot restricts access to the main menu button because the phone sits too deeply 

in the slot 
• The power cord does not have any accommodation for stowage.  

 

 
 
(a) Create annotated rapid concept sketches of three design solutions that each address 
the four functional and aesthetic design issues described above. (12 marks) 
 
Design 1 
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(a) In the space below, create three annotated rapid concept sketches. Each sketch must 
address one of the design issues described on page 6.  (12 marks)

Concept sketch one: preventing the device from falling over

Concept sketch two: access to the main menu button is not restricted

Concept	sketch	three:	design	inspiration	to	appeal	to	a	specific	target	market
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Question 9 (continued) 

(b) Justify one of your design concepts from part (a) using six design fundamentals. 
  (6 marks)

(c) Identify four advantages of making the charger/speaker from natural timber. (4 marks)

 One: 

 Two: 

 Three: 

 Four: 
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Question 10   (12 marks)

The image below is a painted and lacquered chair, named ‘Red and Blue Chair’. It is a 
reproduction of the famous Gerrit Thomas Rietveld chair designed in 1918. The seat and back 
were made from plywood and the frame was made from standard sizes of beechwood timber, 
that were readily available to the designer at the time of construction.
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Question 10   (12 marks) 
 
This painted and lacquered chair, entitled 'Red and Blue Chair', is a reproduction of the 
famous Gerrit Thomas Rietveld chair designed in 1918.The seat and back were made from 
plywood and the frame was made from standard sizes of beechwood timber, that were 
readily available to the designer at the time of construction. 
 

 
 
(a) Beechwood is a European hardwood timber. Explain what is meant by the term 
‘hardwood’. (1 mark) 

 ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

 ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

 
 
(b) Plywood is a man-made board. Define what a man-made material is, and give two 
advantages of using it for the ‘Red and Blue Chair’. (3 marks) 

 ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

 ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

 ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

 ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

 
 
(c) A finishing process is applied to enhance the chair.  
 

(i) Describe the process used to prepare the chair for applying the paint and lacquer. 
 (2 marks) 

 ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

 ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

 ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

 ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

Beechwood is a European hardwood timber. 

(a)	 Define	what	is	meant	by	the	term	‘hardwood’.	 (1	mark)

Plywood is a man-made board. 

(b)	 Define	what	is	a	man-made	material,	and	state	two advantages of its use for the Red 
and Blue Chair. (3 marks)

	 Definition:	

 One: 

 Two: 
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A	finishing	process	is	applied	to	enhance	the	chair.	

(c) (i) Describe the process used to prepare the chair for applying the paint and lacquer. 
   (2 marks)

(ii) Describe how the paint and lacquer were used to enhance the timber. (2 marks)

(d)	 Considering	the	end	use	of	the	chair,	describe	how	the	finishes	might	protect	the	chair. 
   (2 marks) 

(e) Identify and justify an appropriate adhesive that might be used in the construction 
process, using appropriate workshop terminology. (2 marks)
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Question 11   (10 marks)

The basic shelving unit pictured below is designed as an inexpensive item of furniture that can 
be manufactured cheaply and used to organise small items. 

Top view

Front view End view

DETAIL A
SCALE 1 : 2

OCT 2021
TITLE: Small Shelving Unit

Sheet A4

Date

SCALE:1:4

Parts List

Part number Part name Material description
1 Carcass top and bottom 18 mm MDF pine veneer

2 Plain moulding 42 x 19 dressed pine

3 Ogee moulding 19 x 19 dressed pine

4 Sides of carcass 18 mm MDF pine veneer

5 Shelves 12 mm plain MDF 

6 Colonial skirting 60 x 19 dressed pine

7 Backing board 3 mm plain MDF
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Price List

Dressed pine
Material Cost per $/Lm

19 x 19 $1.80

42 x 19 $2.50

60 x 19 $6.20

Manufactured board
Material $/m2

18 mm MDF pine 
veneer $36.20

12 mm plain MDF $10.85

3 mm plain MDF $ 3.60

Using the drawings, parts and price lists, complete the costing table for making one shelving 
unit. Round costs to the nearest cent. All sizes to be in millimetres (mm).

Part 
name

Material 
description

Number
required Length Width

Cost
($/m2) or 
($/Lm)

Total m2

rounded 
to two 

decimal 
places

Cost

Carcass 
top and 
bottom

18 mm MDF 
pine veneer 2 650 mm 200 mm $36.20

Plain 
moulding

42 x 19 
dressed 

pine 
1 1200 mm n/a $ 2.50 n/a

Ogee 
moulding

19 x 19 
dressed 

pine
1 1200 mm n/a $ 1.80 n/a

Sides of 
carcass

18 mm MDF 
pine veneer 400 mm 200 mm $36.20 0.16

Shelves 12 mm plain 
MDF 2 624 mm 200 mm $10.85 $ 2.71

Colonial 
skirting

60 x 19 
dressed 

pine
1 1200 mm n/a $ 6.20 n/a

Backing 
board

3 mm plain 
MDF 1 630 mm 420 mm $ 3.60 0.26

Total cost
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Question 12  (14 marks)

The image below is a chair designed and manufactured in Western Australia from local timber, 
and hardware and fabric from overseas. 

9 
 

Question 12  (14 marks) 
 
The lounge chair pictured below is designed and manufactured in Western Australia from 
local timber, imported hardware and fabric from overseas.  

(a) Define the term, globalisation.  (2 marks) 

 ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

 ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

 ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

 
(b) Review the specifications of the lounge chair and discuss three impacts of the 
globalisation involved in its production. (6 marks) 

 ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

 ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

 ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

 ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

 ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

 ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

 ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

 ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

 ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

 ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

 

                                                                     
  

Origin: Designed and manufactured in 
Western Australia 
Made from sustainably-sourced, 
recycled Jarrah 
Stainless steel hardware components 
sourced from USA. 
Bamboo upholstery fabric made in China 
Size: 1850L x 650W x 650H 
Packaging: in-store and click and collect 
- recycled corrugated cardboard, 
biodegradable packaging peanuts made 
in Victoria. 
Marketing: online, in-store. 
 

Origin: designed and manufactured in Western 
Australia.

Made from sustainably-sourced, recycled Jarrah.

Stainless steel hardware components sourced 
from USA.

Bamboo upholstery fabric made in China.

Size: 1850 L x 650 W x 650 H

Packaging: in-store and click and collect, 
recycled corrugated cardboard, biodegradable 
packaging peanuts made in Victoria.

Marketing: online, in-store.

(a)	 Define	the	term	‘globalisation’.		 (2	marks)

(b)	 Review	the	specifications	of	the	chair	above	and	outline	three impacts of globalisation 
affecting	its	production.	 (6	marks)

 One: 

 Two: 
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 Three: 

(c) Discuss how green design principles can be incorporated into the design and production 
of the chair. (6 marks)
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Question 13  (8 marks)

  

Throughout history, humans have been a key element in manufacturing processes, both as 
creators of those processes and as workers in industry. As manufacturing processes involve 
increasing levels of automation, it is important to note that human skills are essential in the 
successful production of goods and will continue to be needed in the future. 

Discuss	how	human	factors	have	affected	the	development	of	manufacturing	processes.	
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Section Three: Metal context 60% (77 Marks)

This section contains six questions. Answer all questions.

Suggested working time: 90 minutes.
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Question 14   (11 marks)

(a) In the table below, name each of the metal fasteners and list one advantage and one 
disadvantage for each fastener. (9 marks)

Advantage Disadvantage

Fastener name:

Fastener name: 

Fastener name:  

(b)	 Define	galvanising	and	state	a	reason	why	a	fastener	might	need	to	be	galvanised. 
  (2 marks) 
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Question 15  (22 marks)

The shoe rack shown below was evaluated by the designer as the basis for a new design.

The design brief for the new model required that the shoe rack:
● hold a greater number of pairs of shoes
●	 secure	the	shoes	more	firmly	on	the	rack
●	 include	a	source	of	design	inspiration	to	appeal	to	a	specific	target	market	(historical,	social,	

cultural, political).

For copyright reasons this image cannot be reproduced in the online version of this document but may 
be viewed at the link listed on the acknowledgements page.
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(a) In the space below, create three annotated rapid concept sketches. Each sketch must 
address one of the design issues described on page 20. (12 marks)

Concept sketch one: hold a greater number of pairs of shoes

Concept	sketch	two:	secure	the	shoes	more	firmly

Concept	sketch	three:	design	inspiration	to	appeal	to	a	specific	target	market
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Question 15 (continued) 

(b) Justify one of your design concepts from part (a) using six design fundamentals. 
  (6 marks)

(c) Identify two characteristics of the material shown in the image on page 20.  (2 marks)

 One: 

 Two: 

(d)	 Describe	how	the	finish	of	the	shoe	rack	shown	on	page	20	is	achieved.	 (2	marks)
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Question 16   (12 marks)

The image below is a screwdriver made in a school workshop. It has two separate parts which 
are joined together with a threaded connection. The blade is made out of high carbon steel, the 
handle out of brass.

For copyright reasons this image cannot be reproduced in the online version of this 
document.

High carbon steel is a ferrous metal. 

(a)	 Define	what	is	meant	by	the	term	‘ferrous’.	 (1	mark)	

Brass is an alloy. 

(b)	 Define	the	term	‘alloy’	and	state	two advantages of using an alloy.   (3 marks)

	 Definition:	

 One: 

 Two: 
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The screwdriver blade was hardened and then tempered in the school workshop. 

(c) (i) Describe the process of hardening the screwdriver blade.  (2 marks)

(ii) Describe the resulting physical changes to the metal after tempering. (2 marks)

(d) Describe the process you would use to cut the internal thread in the handle, using 
appropriate workshop terminology.  (2 marks) 

(e) Describe the process you would use to cut the external thread on the blade, using 
appropriate workshop terminology. (2 marks) 
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Question 17  (10 marks)

The image below is of a brick carrier. 

     

Parts List

Part number Quantity Part name Material dimension
1 1 Bar 32	x	6	Mild	steel	flatbar

2 2 Jaw 102 x 76 x 6.5 Unequal angle

3 1 Finger plate 25	x	3	Mild	steel	flatbar

4 2 Lever 32	x	6	Mild	steel	flatbar

5 1 Handle DIA 26.9 x 2.6 Steel pipe

6 1 Hexagon head bolt M8 x 40

7 1 Hexagon nyloc nut M8

PART 1: BAR

PART 3: FINGER PLATE

PART 5: HANDLE

PART 6: HEX BOLT PART 7: NYLOC NUT
PART 4: LEVER

PART 2: JAW

ISOMETRIC VIEW
FRONT VIEW
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Price List

Mild steel flatbar
Size (mm) Cost PLM

25 x 3 $11.72

25 x 5 $18.62

25 x 6 $21.29

25 x 8 $31.15

32 x 3 $14.70

32 x 5 $22.61

32 x 6 $27.14

32 x 8 $36.17

Using the drawings, parts and price lists, complete the costing table for making a single brick 
carrier. Round costs to the nearest cent. All sizes to be in millimetres (mm).

Part name Material 
description

Number
required

Length 
required (mm)

Cost
($/m) Cost

Bar 32 x 6 Mild 
steel	flatbar 1 $27.14

Jaw 102 x 76 x 6.5 
Unequal angle $110.00 $13.20

Finger plate 25 x 3 Mild 
steel	flatbar 1 150

Lever 32 x 6 Mild 
steel	flatbar 2 $27.14

Handle DIA 26.9 x 2.6 
Steel pipe 1 $ 6.43

Hexagon 
head bolt N/A 1 N/A $0.20 $ 0.20

Hexagon 
nyloc nut N/A 1 N/A $0.20 $ 0.20
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Question 18  (14 marks) 

The	image	below	is	a	coffee	table	designed	in	Western	Australia	and	manufactured	offshore	
from materials sourced overseas.

For copyright reasons this image 
cannot be reproduced in the online 
version of this document but may 
be viewed at the link listed on the 

acknowledgements page.

Origin: designed and sold in Western Australia.

Made from 25% recycled steel.

Manufactured in China in ethical factories. 

Polished steel with unique engraved design.

Packaging: in-store and click and collect, 
recycled corrugated cardboard, biodegradable 
packaging peanuts made in Victoria.

Marketing: online, in-store.

(a)	 Define	the	term	‘globalisation’.		 (2	marks)

(b)	 Review	the	specifications	of	the	above	coffee	table	and	outline	three impacts of 
globalisation	affecting	its	production.	 (6	marks)

 One: 

 Two: 

 Three: 
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(c) Discuss how green design principles can be incorporated into the design and production 
of	the	coffee	table.		 	(6	marks)
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Question 19   (8 marks)

  

Throughout history, humans have been a key element in manufacturing processes, both as 
creators of those processes and as workers in industry. As manufacturing processes involve 
increasing levels of automation, it is important to note that human skills are essential in the 
successful production of goods and will continue to be needed in the future. 

Discuss	how	human	factors	have	affected	the	development	of	manufacturing	processes.	
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Section Three: Textiles context 60% (77 Marks)

This section contains six questions. Answer all questions.

Suggested working time: 90 minutes.
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Question 20   (11 marks) 

(a) In the table below, name each of the fabric structures and list one advantage and one 
disadvantage of each fabric structure. (9 marks)

Advantage Disadvantage

Fabric structure: 

Fabric structure:  

Fabric structure: 

(b) Outline the connection between a fabric’s structure, properties and end use in its 
selection for a manufactured product.  (2 marks)
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Question 21   (22 marks)

The image below is a universal raincoat designed as a light weight, inexpensive garment to be 
easily carried and used in multiple situations. It has a fully lined body and hood. The outer fabric 
is waterproof PVC plastic and the lining is cotton.

The rain coat was evaluated by the designer as the basis for a new design. The design brief for 
the new model required that the rain coat:
● use an alternate fastening on the centre front for greater wind resistance
●	 secure	the	hood	more	firmly	for	windy	conditions
●	 include	a	source	of	design	inspiration	to	appeal	to	a	specific	target	market	(historical,	social,	

cultural, political).

For copyright reasons this image cannot be reproduced in the online 
version of this document but may be viewed at the link listed on the 

acknowledgements page.
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(a) In the space below, create three annotated rapid concept sketches. Each sketch must 
address one of the design issues described on page 34. (12 marks)

Concept sketch one: use an alternate fastening on the centre front

Concept	sketch	two:	secure	the	hood	more	firmly

Concept	sketch	three:	design	inspiration	to	appeal	to	a	specific	target	market
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Question 21 (continued) 

(b) Justify one of your design concepts from part (a) using six design fundamentals. 
  (6 marks)

(c) Identify two	characteristics	of	the	morphology	of	the	cotton	fibre	used	for	the	lining	fabric	
of the raincoat. (2 marks)

 One: 

 Two: 

(d) Describe one embellishment technique that could be used to enhance the aesthetics of 
the raincoat. (2 marks)
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Question 22   (12 marks)

The image below is a dress which has two separate parts that are joined together with a striped 
waistband. The bodice and skirt are made with 100% rayon jersey knit fabric, and the waistband 
is a cotton/polyester blend knit fabric.

Rayon	is	a	regenerated	fibre.	

(a)	 Define	what	is	meant	by	the	term	‘regenerated	fibre’.	 (1	mark)	

Cotton/polyester	is	a	blended	fibre.	

(b) Identify one	method	used	to	blend	fibres	and	state	two advantages of using a blended 
fibre.	 	 (3	marks)	

 Method: 

 One: 

 Two: 
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The rayon fabric was knitted with yarn. 

(c) (i) Name two types of yarn structure. (2 marks)

  One: 

  Two: 

(ii) Identify the most important factor in determining the properties of yarns and state 
how it impacts the yarn.  (2 marks)

(d) Describe why the designer would choose to make the dress with rayon jersey knit fabric 
by identifying two properties in your response.  (2 marks) 

A	finish	is	applied	to	enhance	the	fabric	of	the	dress.	

(e) Name and outline one	finish	that	would	be	suitable.	 (2	marks)
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Question 23  (10 marks)

The image below is a 1965 Mondrian dress. 

For copyright reasons this image cannot be reproduced in the online 
version of this document but may be viewed at the link listed on the 

acknowledgements page.

Materials list

Materials Width cm Length 
required

Wool red 120 60 cm

Wool yellow 120 30 cm

Wool blue 120 40 cm

Polyester black 115 30 cm

Polyester white 115 1.90 m

Acetate lining 120 2.20 m

Interfacing 90 60 cm

Nylon zip - 55 cm

Thread - 4 cones

Materials price list
Wool fabric $25.60 per metre

Polyester fabric $10.75 per metre

Acetate lining $8.99 per metre

Interfacing $2.85 per metre

55 cm nylon zip $5.25 each

Thread cones $3.40 each
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Using the image, materials list and materials price list, complete the costing table for making the 
1965 Mondrian dress. Round costs to the nearest cent.

Costing 
Materials Quantity Cost per unit Cost 

Wool fabric $25.60

Polyester fabric $10.75

Acetate lining $ 8.99

Interfacing 60 cm $ 2.85

55 cm nylon zip 1 $ 5.25

Thread cones 4 $ 3.40

Total 
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Question 24   (14 marks)

The	image	below	is	board	shorts	designed	in	Western	Australia	and	manufactured	offshore	from	
materials sourced overseas.

Origin: designed and sold in Western Australia.

Manufactured in China in ethical factories.

Fabric: polyester made in Italy from recycled PET 
plastic bottles. 

Garment features: durable, 4-way stretch, 
quick-drying, colourfast, elastic waistband.

Packaging: in-store, markets and click and collect, 
recycled paper bag; online - plastic post bag for 
local and international orders.

Marketing: online, in-store, local markets.

(a)	 Define	the	term	‘globalisation’.		 	(2	marks)

(b)	 Review	the	specifications	of	the	above	board	shorts	and	outline three impacts of 
globalisation	affecting	their	production.	 (6	marks)

 One: 

 Two: 

 Three: 
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(c) Discuss how green design principles can be incorporated into the design and production 
of the board shorts.   (6 marks)
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Question 25  (8 marks)

  

Throughout history, humans have been a key element in manufacturing processes, both as 
creators of those processes and as workers in industry. As manufacturing processes involve 
increasing levels of automation, it is important to note that human skills are essential in the 
successful production of goods and will continue to be needed in the future. 

Discuss	how	human	factors	have	affected	the	development	of	manufacturing	processes.	
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