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General Marking Instructions
Assistant Examiners (AEs) will be contacted by their Team Leader (TL) by email
or telephone – if by email, please reply to confirm that you have downloaded the
markscheme from IBIS. The purpose of this contact is to discuss the standard
of marking, the interpretation of the markscheme and any difficulties with particular
questions. AEs should contact their team leader by email at any time if they have any
problems/queries during the marking process.
You should contact the TL whose name appears on your “Allocation of Schools listing” sheet.
Note:
Please use a personal courier service when sending sample materials to TLs unless postal services can be
guaranteed. Record the costs on your examiner claim form.
Helen Johns
Administration Officer Group 4
Examinations Administration Department (EAD)
IB Cardiff
Peterson House
Malthouse Avenue
Cardiff Gate
Cardiff CF23 8GL
GREAT BRITAIN
Tel:

+44 29 2054 7769

Fax:

+44 29 2054 7778

E-mail: helen.johns@ibo.org
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1.

Follow the markscheme provided, award only whole marks and mark only in RED.

2.

Where a mark is awarded, a tick/check () must be placed in the text at the precise point where it
becomes clear that the candidate deserves the mark. One tick to be shown for each mark
awarded.

3.

Sometimes, careful consideration is required to decide whether or not to award a mark. In these
cases write a brief annotation to explain your decision. You are encouraged to write comments
where it helps clarity, especially for moderation and re-marking. It should be remembered that the
script may be returned to the candidate.

4.

Unexplained symbols or personal codes/notations are unacceptable.

5.

Record marks in the right-hand margin against each mark allocation shown in square brackets e.g. [2].
The total mark for a question must equal the number of ticks for the question.

6.

Do not circle sub-totals. Circle the total mark for the question in the right-hand margin at the end
of the question.

7.

Where an answer to a part question is worth no marks, put a zero in the right-hand margin next
to the square bracket.

8.

Where work is submitted on additional sheets the marks awarded should be shown as ticks and
a note made to show that these marks have been transferred to the appropriate square bracket in the
body of the script.

9.

For each Option: Add the totals for each question in the Option and write it in the
Examiner column on the front cover.
Total:
Add the marks awarded and enter this in the box marked TOTAL in the
Examiner column on the cover sheet.

10.

After entering the marks on the front cover check your addition to ensure that you have not made
an error. Check also that you have transferred the marks correctly to the cover sheet. All scripts
are checked and a note of all clerical errors will be given in feedback to examiners.

11.

If an answer extends over more than one page and no marks have been awarded on a section draw a
diagonal line through that section to indicate that it has been marked.

12.

If a candidate has attempted more than the required number of questions within a paper or section
of a paper, mark all the answers and use the marks of those answers that have the highest mark,
unless the candidate has indicated the question(s) to be marked on the front cover.

13.

A mark should not be awarded where there is contradiction within an answer. Make a comment to
this effect in the left-hand margin.
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Design Technology SL Paper 3 Markscheme

Mark Allocation
Candidates are required to answer questions from ONE of the Options [1  30 marks].
Maximum total = [30 marks]
1.

A markscheme often has more marking points than the total allows. This is intentional. Do not
award more than the maximum marks allowed for part of a question.

2.

Each marking point has a separate line and the end is signified by means of a semicolon (;).

3.

An alternative answer or wording is indicated in the markscheme by a slash (/) - either wording can
be accepted.

4.

Words in brackets (

5.

Words that are underlined are essential for the mark.

6.

The order of marking points does not have to be as in the markscheme, unless stated otherwise.

7.

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 markscheme then award the mark.
Where this point is considered to be particularly relevant in a question it is emphasized by
writing OWTTE (or words to that effect).

8.

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

9.

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. Indicate this with ECF (error carried forward).

10.

Only consider units at the end of a calculation. Omission of units should only be penalized once in
the paper. Indicate this by writing –1(U) at the first point it occurs and U on the cover page.

11.

Do not penalize candidates for errors in significant figures unless it is specifically referred to in the
markscheme.

) in the markscheme are not necessary to gain the mark.
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Option A — Food science and technology
A1. (a)

(b)

(c)

Award [1] for stating one advantage for the consumer of purchasing food from
the farm.
fresher food;
cheaper food / cuts out intermediaries/middlemen;
better traceability (the consumer knows where the food comes from);
support for local economy;

[1 max]

Award [1] for stating one stakeholder in the food chain involved in the secondary
processing of food.
farmer;
food manufacturer;
consumer;

[2 max]

Award [1] for each distinct point in an explanation of one advantage of on-farm
processing of food for the farmer.
increased profitability;
processed foods, especially craft produced foods, command higher prices
than unprocessed foods;
farmers can capture a larger proportion of the food dollar / the money the
consumer pays for food;
enhancement of sustainability of rural economy;
it creates jobs in rural communities;
this should result in fewer people shifting to urban areas to find work;
less waste;
food is not transported pre-processing;
transporting food pre-processing can result in damage to the food;

[3 max]
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A3. (a)
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Award [1] for a definition of obesity to the effect of:
an excessively high amount of body fat in relation to lean body mass/a body mass
index of more than 30;

[1]

Award [1] for identifying one psychological issue associated with obesity and [1]
for a brief explanation.
low self-esteem;
affects the way an individual will react to themselves and the world around them,
suicide/bullying/employment and other discrimination;

[2 max]

Award [1] for identifying one reason for preserving milk, apart from extending its
shelf life.
food safety;
raw milk contains large numbers of micro-organisms some of which could
cause food poisoning;
availability;
raw milk spoils quickly and would go to waste;
acceptability;
spoiled milk is extremely unpleasant;

(b)

[2 max]

Award [1] for identifying one advantage of HPMT treatment for preserving milk
over UHT treatment and [1] for a brief explanation.
fresh milk flavour;
UHT milk has a cooked milk flavour which makes it unacceptable to many
people;

[2]

A4. Award [1] for each of two distinct points in a description of the role of market testing in
the development of a food product.
a new food product would be developed on a small scale and once the specification is
confirmed it would be produced on a larger scale for market testing;
market testing allows a manufacturer to check that a new product is acceptable in the
marketplace and to make appropriate modifications to the specification in response to
consumer feedback;

[2 max]
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A5. Award [1] for each of two impacts on consumer health resulting from a change from
traditional diets and [1] for each of two additional distinct correct points of explanation
for each impact.
increased incidence of “diseases of affluence” / high blood pressure/diabetes/stroke/
gall bladder disease/breast cancer/prostate cancer;
traditional diets have a lower nutrient density;
high nutrient density results in more overweight/obese persons;
problems associated with the gut, e.g. cancer of the colon;
traditional diets are high in fibre;
reduced fibre intake increases gut transit time and can result in constipation;
high fibre diets reduce gut transit time and reduce constipation;
increased rates of cancer and heart disease;
traditional diets rich in vitamins (C, E, folic acid), minerals (magnesium,
potassium and calcium);
these nutrients act as antioxidants;

[6 max]

A6. Award [1] for each of three distinct points of explanation for how aeration, protein
coagulation and gelatinization affect the physical and/or chemical properties of bread
[3 max] per process.
aeration:
tiny bubbles of carbon dioxide are formed in the dough by the action of yeast;
these expand the dough in the proving process;
they reduce the density of the bread and contribute to its final open texture;
protein coagulation:
flour mixed with water forms dough which contains an extended protein (gluten)
network which is elastic and stretches as the dough is proved to contain the
carbon dioxide;
cooking the bread coagulates the protein;
this means that the bread cannot return to its original shape and thus the aerated
texture is retained;
gelatinization:
starch is gelatinized in the cooking of bread;
in gelatinization starch granules are broken open and water can penetrate the
starch granule;
the starch granule is converted into a gel which changes its eating properties;

[9 max]
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Option B — Electronic product design
B1. (a)

Award [1] for identifying the component labelled X in the logic circuit.
thermistor;

[1]

Award [1] for identifying the colours of bands 2 and 3 on the 1 kΩ resistor shown
in Figure B2.
band 2: black;
band 3: red;

[2]

Award [1] for each distinct correct point in an explanation of why there is a
maximum but no minimum dimension for “G”.
as the temperature rises the resistance of the thermistor will fall to less that 1 kΩ;
the input to the logic gate will then rise above 2.5V which is the threshold;
the reverse will happen as the temperature falls;

[3]

Award [1] for a definition of a programmable interface controller (PIC) to the
effect of:
microchips that can be programmed by a computer to simulate an integrated
circuit;

[1]

Award [1] for identifying a reason why PICs are particularly suited for portable
electronic products [2 max] and [1] for brief explanation.
once programmed they can be used in electronic projects;
they can be connected to a range of input devices and thus provide a control
circuit;

[2]

Award [1] for calculating the time it will take for the capacitor to discharge and
[1] for the correct answer including units.
t 0.7 CR 0.7 0.000100 270000 ;
18.9 seconds;

[2]

Award [1] for each of two distinct points in a description of the effect of
connecting a second 200 μF capacitor in parallel with the first.
total capacitance is now 300 μF;
therefore it will take three times as long to discharge/ 18.9 3 56.7 seconds/
about a minute;

[2]

B4. Award [1] for each of two advantages of music being stored in a digital rather than an
analogue form.
easier to store;
easier to process;
easier to copy;
can access on different digital platforms;

[2 max]

(b)

(c)

B2. (a)

(b)

B3. (a)

(b)
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B5. Award [1] for explaining two differences between frequency division multiplexing and
time division multiplexing, and [1] for each of two additional distinct correct points of
explanation for each aspect [3 max] per aspect.
Aspect
multiple concurrent users;

FDM

TDM

yes;

yes;

use of link;

use link simultaneously;

data flow in two directions;

yes;
yes;
determined by data rate of determined by data rate of
each user;
each user;

number of simultaneous users;

use the link in turn;

synchronization of receiver
with transmitter required;
decoding;

no;

yes;

yes;

no;

buffering required;

no;

yes;

[6 max]
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B6. Award [1] for the correct circuits for each of three different ways in which an
operational amplifier can be used, [1] for showing the component values for each
circuit and [1] for showing the calculation for each circuit [3 max] per application
mode, [9 max] for question.
Comparator:
5V

+

Vout

–

V ref = 3V

0V

V out will fall from +13 V to –13 V when the variable resistor rises above 2kΩ;
Inverting Amplifier:
RF
RI

–

Vin
0V

V out

+

Gain = –2;

Non-inverting amplifier:
V in

+

V out

–

0V

Vout=1+R1/R2

Gain = +3

[1 mark]

[9 max]
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Option C — CAD / CAM
C1. (a)

(b)

Award [1] for the statement of a reason.
training is not carried out on a real patient;
dentist will be better skilled;
less pain for the patient;
Award [1] for each point in a description of how haptic technology works.
haptic technology works by using mechanical actuators;
to apply forces to the user;
the user is part of a computer simulation;
which senses movement and provides feedback;

(c)

[1 max]

[2 max]

Award [1] for each point in an explanation.
it is only a simulation;
so it can only give an approximation to how a patient will react;
so cannot replace all physical tests;
haptic technology is still in its infancy;
so the size of instrumentation may limit movement;
so feedback will be limited;
this new technology is expensive;
due to limited market;
and early stages of research and development;

C2. (a)

(b)

Award [1] a definition.
automated machines that require data to be inputted manually by a trained
operator;

[3 max]

[1]

Award [1] for each disadvantage in an outline of numerical control.
NC machines offer limited flexibility;
only suitable for a limited number of applications;
NC machines are not connected to a computer;
so it is more difficult to update manufacturing data;

[2 max]
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Award [1] for each point in a description.
an FDM machine is basically a CNC robot;
that extrudes material to make up the model;
the extrusion head moves back and forth along a platform;
building up the model in a series of layers;

(b)

[2 max]

Award [1] for each point in an outline of why FDM is not suitable for volume
produced components.
process is too slow;
due to time for the material to fuse / for the number of layers to be built up;
material cost is expensive;
so only suitable for low volume;
material choice is limited;
so properties may not be suitable for the product;

[2 max]

C4. Award [1] for each point in identifying an advantage of being able to adjust the
machine tool step variable on a CNC machine.
reducing the distance between each cutting pass;
increases the quality of finish and detailing;
maximum step over (the diameter of the tool);
reduces the amount of time needed to manufacture the outcome;

[2 max]

C5. Award [1] for stating a benefit and [1] for each additional point of explanation [3 max]
for each of two benefits.
range of software packages;
which allow for different types of models of the phone (e.g. wire frame, solid,
exploded views and zooming);
allow for product development without the need for CAM modelling;
CAD can be linked to CAM;
to produce physical models;
for performance tests (to aid development);

[6 max]
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C6. Award [1] for each distinct point [3 max] in each of the three explanations.
raster cutting:
the tool path is parallel to one machine axis either X or Y;
the quality of the product is distinguished by tool type;
maximum stepover will increase quality of outcome;
the speed of cut is determined by the number of passes to be made;
reducing the number of passes (step variable) will also reduce quality;
spiral cutting:
quality of finish is usually high as long as machine step variable is at maximum;
cutting takes place in a spiral effect;
normally used for cutting parts that have circular features;
length of path longer resulting in higher length of time;
pocket cutting:
normally not used for profiling or following contours;
can be used for cutting flat parts out of a sheet of material;
due to the tool not having to raster across the material time is normally reduced;
only edges of parts are cut so very little surface finishing is required;

[9 max]
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Option D — Textiles
D1. (a)

(b)

(c)

D2. (a)

(b)

D3. (a)

(b)

Award [1] for a definition of biomimetic to the effect of:
the applications of methods and systems found in nature to the study of the design
of engineering systems and modern technology;

[1]

Award [1] for identifying an advantage to the user of the biomimetic fabric used
in the jacket and [1] for a brief explanation.
scales open when dry to release body heat and keep wearer cool;
scales close when wet so water runs off and wearer stays dry and warm;

[2]

Award [1] for each of three distinct points in a discussion of one issue relating to
biomimetic fabrics in the development stage which would be addressed through
market development for the fabric.
cost;
in the early stages of development the cost tends to be high and the
market small;
all the fixed costs of development have to be covered by a small market;
market development would find new markets for the product;
this would enable the fixed costs to be spread over a larger market and
reduce the cost per product;

[3 max]

Award [1] for definition of fabric to the effect of:
a material made up of a network of natural or artificial fibres formed by knotting,
weaving or pressing into felt;

[1]

Award [1] for identifying one limitation of knitted fabrics related to dimensional
stability and [1] for a brief explanation.
knitted fabrics have poor dimensional stability;
they distort easily when subjected to pulling forces;

[2]

Award [1] for identifying one way in which the Spinning Jenny impacted on the
development of the textile industry.
increased volume of production was possible;
one thread at a time had been produced pre-mechanization with Spinning Jenny,
eight and later up to 80 threads could be produced simultaneously by one worker;
spinning had been an obstacle to progress;
Spinning Jenny contributed to massive expansion of the industry;

[2 max]

Award [1] for identifying one way in which mechanization in the textile industry
impacted on working conditions.
shift from domestic/craft production working to factory/volume production;
spinning had been domestic industry undertaken by women;
mechanization made it a factory-based industry with men and women involved;

[2 max]
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D4. Award [1] for each distinct correct point in a description of how nylon is produced.
molten nylon is forced through very small holes in a spinneret to form streams;
these harden on contact with air and are wound onto a spool;
drawing and twisting gives the nylon fibre its strength, elasticity and final texture;

[2 max]

D5. Award [1] for identifying each of two considerations relating to the biocompatibility of
materials for prostheses and [1] for each of two distinct correct points of explanation,
[3 max] per consideration.
have to do tests in a wide range of people;
different people react in different ways to a material;
have to test in a wide enough range of people to ensure that any issues
are detected;
have to test material in context of product being used;
materials cannot be tested in isolation from the product;
in the product they may cause particular biocompatibility problems which are
not observed when tested in isolation;

[6 max]

D6. Award [1] for each of three distinct points in each of three advantages of using laser
image transfer (LIT) when designing textile products [3 max] for each characteristic.
can do on CAD;
the process is software driven;
CAD links to CAM and so design can be integrated with manufacture;
the process is very cost-effective in comparison to other processes, e.g. sublimation
printing;
it can be done at home or in factory environment;
process uses standard toner;
machine can therefore be used for normal printing tasks;
scale of production is very flexible;
it can be used for one off expensive items or for large volumes of products;
it lends itself to mass customisation;
a basic garment can be decorated/adapted;
e.g. for sports teams, birthdays, etc.;

[9 max]
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Option E — Human factors design
E1. (a)
(b)

(c)

Award [1] for the correct answer, units are essential.
160cm;

[1]

Award [1] for stating each of the two ranges, and [1] each for the two figures
represented by the range
height: 160/168 – 198 / height range = 30;
weight: 54/64 – 122 / weight range = 58;

[2]

Award [1] for identifying an implication and [1] for each point in an explanation.
cost;
more costly to design for these extremities;
less costly than designing a range of models;
extreme adjustments;
one chair would have to have broad adjustments;
this would lead to more complex mechanisms;
leave out 2% of the population;
extremes of height and weight are outside the 1–99 range;
impossible to design a chair to include these extremes;

E2. (a)

(b)

E3. (a)

(b)

[3 max]

Award [1] for stating the definition.
a representation of an object that looks like the production product but does
not function;

[1]

Award [1] for each point in a description of how functional prototypes could
enhance design.
users could test the design;
range of different percentile group users;
tested under various conditions;
tested under various loads;

[2 max]

Award [1] for identifying the phone with greater memory burden and [1] for a
brief explanation, [2 max].
greater memory burden for phone E2(b);
because of more complex product user interface;

[2 max]

Award [1] for each design influence.
technology push:
miniaturization of technology;
improved optics;
increased capacity bandwidth;
market pull:
demand for multifunctions;
convenience;
fashion;

[2 max]
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E4. Award [1] for each of two points in a description.
in a survey/questionnaire;
response choice indicates a sequence or order;
for example responding on a scale of 1–5;

[2 max]

E5. Award [1] for linking primary anthropometric data with custom made and [1] for
linking secondary data with mass produced and [1] for each point in an explanation.
primary anthropometric data used with custom made desk;
designers take their own measurements;
designers conduct their own tests/experiments;
data comes directly from the individual being designed for;
secondary anthropometric data used with mass produced desk;
the use of tables and charts of figures;
dependence on the results of previous research;
the use of previous designs;
using existing desks as models;

[6 max]

E6. Award [1] for identifying each of three methods and [2] for each point in an explanation
of each method.
scenario analysis;
identify patterns of behaviour that precede accidents;
design product to prevent the behaviour;
fault tree analysis;
identify the type of injuries that may occur;
design to prevent those injuries;
hazard assessment;
determines causes of injuries;
design to eliminate the hazard;

[3 max]

