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General Marking Instructions

Subject Details: Design Technology HL and SL Paper 2 Markscheme 

Mark Allocation 

Candidates are required to answer ALL questions in Section A (total [30 marks]) ONE question in Section B [20 marks]. Maximum total = [50 marks]. 

Markscheme format example: 

Question Answers Notes Total 

4. b ii the displacement and acceleration; 

are in opposite directions; 

Accept force for acceleration. 
2 

1. Each row in the “Question” column relates to the smallest subpart of the question.

2. The maximum mark for each question subpart is indicated in the “Total” column.

3. Each marking point in the “Answers” column is shown by means of a semi-colon (;) at the end of the marking point.

4. A question subpart may have more marking points than the total allows. This will be indicated by “max” written after the mark in the “Total” column.
The related rubric, if necessary, will be outlined in the “Notes” column.

5. An alternative wording is indicated in the “Answers” column by a slash (/). Either wording can be accepted.

6. An alternative answer is indicated in the “Answers” column by “OR” on the line between the alternatives. Either answer can be accepted.

7. Words in angled brackets ‹ › in the “Answers” column are not necessary to gain the mark.

8. Words that are underlined are essential for the mark.

9. The order of marking points does not have to be as in the “Answers” column, unless stated otherwise in the “Notes” column.

10. If the candidate’s answer has the same “meaning” or can be clearly interpreted as being of equivalent significance, detail and validity as that in the “Answers”
column then award the mark. Where this point is considered to be particularly relevant in a question it is emphasized by OWTTE (or words to that effect).

11. Remember that many candidates are writing in a second language. Effective communication is more important than grammatical accuracy.

12. Occasionally, a part of a question may require an answer that is required for subsequent marking points. If an error is made in the first marking point then it
should be penalized. However, if the incorrect answer is used correctly in subsequent marking points then follow through marks should be awarded.
When marking, indicate this by adding ECF (error carried forward) on the script. “ECF acceptable” will be displayed in the “Notes” column.

13. Do not penalize candidates for errors in units or significant figures, unless it is specifically referred to in the “Notes” column.
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Section A 

Question Answers Notes Total 

1. a i a (finite) resource that does not naturally re-form at a rate that makes its use 
sustainable/over time; 

Award [1] for a definition of the term 
non-renewable resource. 

Also accept re-made/re-
grown/replenished/re-generated 

1 

1. a ii recycle/reduce/recover waste; 
by lowering emissions/use of materials/use of energy; 

Award [1] for each distinct point that 
describes the characteristics of a 
waste mitigation strategy up to [2 
max]. 

Also accept dematerialisation 

2 

1. b i to meet emission standards/legislative targets; 
by reducing oil consumption/air pollution/increasing energy efficiency; 

Award [1] for identifying why the US 
is using CAFE to encourage car 
makers to improve fuel efficiency and 
carbon emissions and [1] for a brief 
explanation up to [2 max]. 

2 

1. b ii more efficient engines (fuel additives); 

lighter materials;  

decrease vehicle weight; 

new/clean technologies (e.g. hybrid/driving modes/stop-start); 

aerodynamics; 

Award [1] for listing each way that car 
manufacturers can improve fuel 
efficiency up to [2 max]. 2 

1. c i imposing legislation/taxes/providing incentives or subsidies; 
to encourage switching to eco-friendly vehicles/using alternative transport; 

Award [1] for identifying one way a 
government can encourage a 
reduction in oil consumption and [1] 
for a brief explanation up to [2 max]. 

2 
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Question Answers Notes Total 

1. c ii some countries cannot afford to enact the legislation/are dependent on oil revenues; 
which may hinder (or promote) economic growth; 
due to their (low) level of economic development; 

companies may be reluctant to invest in a country;  
as legislation could result in the reduction of profits; 
leading to reduced income for governments/employers; 

investment in existing infrastructure; 
may become redundant/require modification/updating; 
which can be expensive/economically unfeasible; 

Award [1] for each of three distinct 
points in an explanation of why 
governments of some countries will 
be reluctant to enact environmental 
legislation up to [3 max]. 

Do not award marks across different 
clusters. 

3 

1. d i the ability of a material to withstand being pushed/squashed/squeezed/compressed; Award [1] for a definition of the term 
compressive strength. 

Do not accept pressure or force. 

1 

– 5 – M21/4/DESTE/BP2/ENG/TZ0/XX/M



Question Answers Notes Total 

1. d ii aircraft operate under high pressure/forces (extreme conditions); 
components with high compressive strength will resist failure/damage under these 
conditions; 

Award [1] for identifying why aircraft 
require components of high 
compressive strength and [1] for a 
brief explanation up to [2 max]. 

2 

1. e i carbon fibre sheets are placed in a mould; 
and combined with resin to form the shape (of the component); 

Award [1] for each distinct point that 
describes how a carbon reinforced 
plastic component could be 
manufactured up to [2 max]. 

2 

1. e ii composites are a mixture of materials which have different properties; 
such as improved thermal/corrosion resistance; 
which enhances durability/reduces maintenance cost; 

composites are lightweight; 
which reduces the amount of fuel needed; 
and allows for greater load capacity/reduces the cost of transportation; 

composites have high strength (in relation to their weight); 
ensuring aircraft are safer to operate;  
under various different environmental conditions/loads/stresses; 

Award [1] for each of three distinct 
points in an explanation of why 
composites are used in aircraft up to 
[3 max]. 

Do not award marks across different 
clusters. 3 
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Question Answers Notes Total 

2. a ability to be moulded; 
into the shape of the case; 

toughness; 
ability to withstand impact/protects the mobile phone if dropped; 

lightweight; 
has little effect on the overall weight (of the phone); 

elasticity; 
ease of putting the case on and off the mobile phone; 

recyclability; 
as it is a thermoplastic; 

available in a range of colours/textures/styles; 
to provide customer choice; 

low cost; 
making it affordable/easy to replace; 

mass production; 
making suitable for economies of scale; 

Award [1] for identifying why 
polypropylene (PP) would be used as 
a material for a cell/mobile phone 
case and [1] for a brief explanation up 
to [2 max]. 

Do not award marks across different 
clusters. 

2 

2. b a thermoplastic has weak secondary bonds/can be heated and shaped 
repeatedly/can be recycled/cannot withstand high temperatures; 

a thermosetting plastic has strong secondary bonds/can be shaped only 
once/cannot be recycled/can withstand high temperatures; 

Award [1] for a definition of a 
thermoplastic and [1] for a definition 
of a thermosetting plastic up to [2 
max]. 

2 
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Question Answers Notes Total 

3. multidisciplinary teams have a number of members with different skills/expertise; 
which can cause conflict/issues with communication; 
leading to delays/additional costs; 

Award [1] for each of three distinct 
points in an explanation of a 
disadvantage of using 
multidisciplinary teams in the design 
and development of a new product up 
to [3 max]. 

3 

4. dematerialization is the reduction of (total) material and energy throughput (of any 
product and service); 
life cycle analysis is the assessment of the effect a product has on the environment 
(through five stages); 
dematerialization can minimise environmental impact at a number of stages* of the 
product’s life cycle; 

Award [1] for each of three distinct 
points in an explanation of the impact 
of dematerialization on a product’s life 
cycle analysis (LCA) up to [3 max]. 

* Award a mark for the third point if
reference is made to two or more of
the following stages: pre-production;
production; distribution; utilization and
disposal;

3 
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Section B 

Question Answers Notes Total 

5. a a patent protects a new product/invention/process/idea; 

lasts for a number of years/set period of time; 

prevents others from imitating intellectual property; 

can be used within geographical boundaries; 

is recognised by governments/protected by law; 

Award [1] for listing each characteristic 
of a patent up to [2 max]. 

2 

5. b innovators adopt an invention and take risks; 
innovation is the successful diffusion of an invention in the marketplace; 
Edison created the necessary changes/improvements for the light globe to be 
diffused into the market/commercially viable/adopted by consumers; 

Award [1] for each of three distinct 
points in an explanation of the impact of 
innovators and innovation with relation 
to Edison’s light globe up to [3 max]. 

3 
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Question Answers Notes Total 

5. c Transparency: 
transparency is the ability of a material to allow light to pass through; 
creating a functional need for the product for different uses; 
which allows the (amount of) light to be consistent/controlled; 

transparency refers to a material that is clear/able to be seen through; 
creating a pleasing aesthetic; 
which allows the internal filament to be seen; 

Strength: 
the strength of the light globe depends on the ability of the glass to withstand 
failure; 
allowing it to support its own shape/by utilising a shell structure; 
which would prevent it breaking if a force is applied when handling the light globe; 

the strength of the light globe depends on the ability of the glass to withstand 
thermal expansion; 
resisting internal forces and displacements; 
which would prevent it breaking from the heat generated; 

Award [1] for each of three distinct 
points in an explanation of how the 
transparency of the glass in Edison’s 
light globe have contributed to its 
success up to [3 max]. 

Award [1] for each of three distinct 
points in an explanation of how the 
strength of the glass in Edison’s light 
globe have contributed to its success up 
to [3 max]. 

Mark as [3] + [3]. 

6 
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Question Answers Notes Total 

5. d Style: 
style obsolescence occurs when a trend no longer is fashionable; 
the light globe can be designed in a particular style of the time; 
and becomes unpopular when a new style replaces it; 

Function: 
over time, products wear out/break down/stop working; 
the lightbulb can be designed with materials/components which will fail over a set period of 
time; 
requiring a new light globe to be purchased as a replacement; 

Sustainability: 
lightbulbs have become available which are easier to recycle/use less energy; 
and reduce the overall impact on the environment; 
consumers reject traditional light globes in favour of more efficient alternatives; 

Award [1] for each of three 
distinct points in an 
explanation of how the style in 
the design of the light globe 
can lead to planned 
obsolescence up to [3 max]. 

Award [1] for each of three 
distinct points in an 
explanation of how the 
function in the design of the 
light globe can lead to planned 
obsolescence up to [3 max]. 

Award [1] for each of three 
distinct points in an 
explanation of how the 
sustainability in the design of 
the light globe can lead to 
planned obsolescence up to [3 
max]. 

Mark as [3] + [3] + [3]. 

9 
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Question Answers Notes Total 

6. a a prototype is built to test the concept with a range of visually impaired/blind users; 
to gather feedback/data/communicate information to the designers; 

Award [1] for identifying why a 
prototype might be used to evaluate the 
accessibility of the user interface on the 
DOT Braille Smartwatch and [1] for a 
brief explanation up to [2 max]. 

2 

6. b form is the shape of a product and its aesthetic qualities; 
function is how well the product fulfils its task that it has been designed to do; 
form follows function as visually impaired users may not be so concerned about 
the aesthetics of the watch; 

Award [1] for each of three distinct 
points in an explanation of how the form 
relates to the function for the DOT 
Braille Smartwatch up to [3 max]. 

3 

6 c the braille is designed to raise up; 
so the user can feel what the time is; 
to provide feedback to the user through touch. 

the watch uses vibration; 
to inform the user of a notification/when interacting with the side buttons; 
without the need for visual/audible feedback; 

Award [1] for each of two ways that 
explains how haptic technology is used 
in the function of the DOT Braille 
Smartwatch and [1] for each 
subsequent development of that 
explanation up to [3 max]. 

Do not award marks across different 
clusters. 

Mark as [3] + [3]. 

6 
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Question Answers Notes Total 

6 d Anthropometric data: 
anthropometric data deals with body measurements (of the user); 
dimensions of the wrist; 
to make the watch band adjustable/fit a wide range of users (5th-95th). 

anthropometric data deals with body measurements (of the user); 
dimensions of fingers; 
to define the size/layout of the braille bumps; 

Psychological factors: 
psychological factors relate to interpretations caused by textures/sounds (of the 
DOT Smartwatch); 
the material of the strap/interface would be an important consideration in the 
design; 
to heighten the sense of touch for blind/visually impaired users; 

Physiological factors: 
physiological factors are human factors related to physical characteristics (of the 
DOT Smartwatch); 
which optimise the user’s general comfort/health/performance; 
by allowing them to communicate and receive information with ease; 

Award [1] for each of three distinct 
points in an explanation of how 
anthropometric data is addressed in the 
design of the DOT Braille Smartwatch 
up to [3 max]. 

Award [1] for each of three distinct 
points in an explanation of how 
psychological factors are addressed in 
the design of the DOT Braille 
Smartwatch up to [3 max]. 

Award [1] for each of three distinct 
points in an explanation of how 
physiological factors are addressed in 
the design of the DOT Braille 
Smartwatch up to [3 max]. 

Mark as [3] + [3] + [3]. 

9 
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Question Answers Notes Total 

7. a part drawings use 2D/orthographic drawings to communicate dimensions of an 
individual part; 
assembly drawing are 3D/isometric/exploded drawings to communicate how a number 
of parts fit with each other into a complete unit; 

Award [1] for a definition of a part 
and [1] for a definition of an 
assembly drawing up to [2 max]. 2 

7. b production rate is increased; 
as workers specialise in one area on the assembly line;  
which reduces unit costs/makes the car more affordable/results in higher profits; 

Award [1] for each of three distinct 
points in an explanation of the 
advantages of using assembly line 
production up to [3 max]. 

Do not accept cost efficient. 

3 
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Question Answers Notes Total 

7. c image; 
instantly recognizable aesthetics of the product; 
as the Model T Ford has a unique/identifiable shape; 

mass production; 
made the Model T Ford more affordable/many units were produced/to meet demand; 
so the product was widely seen/ubiquitous; 

culture; 
the Model T Ford reflected a particular time in America; 
making it iconic/accessible to many families; 

omnipresent; 
the Model T Ford was in circulation for a long time/became embedded in people's lives; 
making it timeless/a standard of its time; 

Award [1] for each of two 
reasons why the Model T Ford is 
considered to be a design classic 
and [1] for each subsequent 
development of that suggestion 
up to [3 max]. 

Do not award marks across 
different clusters. 

Mark as [3] + [3]. 

6 
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Question Answers Notes Total 

7. d Design for materials: 
designing in relation to materials during processing; 
(mild) steel/iron would have been used to produce the body/components of the car; 
using fabricating/pressing/shaping/bending/welding/joining/casting; 

Design for process: 
designing to enable the product to be manufactured using the most effective/optimal 
process; 
with high quality/consistency; 
meeting mass production capacity/demands; 

Design for assembly: 
designing taking into account assembly at various levels (such as component to 
component, components into sub-assemblies and sub-assemblies into complete 
products); 
using standard components/fasteners/methods of assembly; 
to optimise cost/time/production efficiency; 

Award [1] for each of three 
distinct points in an explanation 
of how the design of the Model T 
Ford ensured the optimum use of 
existing manufacturing capability 
in relation to design for materials 
up to [3 max]. 

Award [1] for each of three 
distinct points in an explanation 
of how the design of the Model T 
Ford ensured the optimum use of 
existing manufacturing capability 
in relation to design for process 
up to [3 max]. 

Award [1] for each of three 
distinct points in an explanation 
of how the design of the Model T 
Ford ensured the optimum use of 
existing manufacturing capability 
in relation to design for assembly 
up to [3 max]. 

Do not award marks across 
different clusters. 

Mark as [3] + [3] + [3]. 

9 
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