GCSE
Design and Technology
General Certificate of Secondary Education
Unit A514/01 Electronics: Technical Aspects of Designing and Making

Mark Scheme for June 2012

Oxford Cambridge and RSA Examinations

OCR (Oxford Cambridge and RSA) is a leading UK awarding body, providing a wide range of
qualifications to meet the needs of candidates of all ages and abilities. OCR qualifications
include AS/A Levels, Diplomas, GCSEs, OCR Nationals, Functional Skills, Key Skills, Entry
Level qualifications, NVQs and vocational qualifications in areas such as IT, business,
languages, teaching/training, administration and secretarial skills.
It is also responsible for developing new specifications to meet national requirements and the
needs of students and teachers. OCR is a not-for-profit organisation; any surplus made is
invested back into the establishment to help towards the development of qualifications and
support, which keep pace with the changing needs of today’s society.
This mark scheme is published as an aid to teachers and students, to indicate the requirements
of the examination. It shows the basis on which marks were awarded by examiners. It does not
indicate the details of the discussions which took place at an examiners’ meeting before marking
commenced.
All examiners are instructed that alternative correct answers and unexpected approaches in
candidates’ scripts must be given marks that fairly reflect the relevant knowledge and skills
demonstrated.
Mark schemes should be read in conjunction with the published question papers and the report
on the examination.
OCR will not enter into any discussion or correspondence in connection with this mark scheme.
© OCR 2012
Any enquiries about publications should be addressed to:
OCR Publications
PO Box 5050
Annesley
NOTTINGHAM
NG15 0DL
Telephone:
Facsimile:
E-mail:

0870 770 6622
01223 552610
publications@ocr.org.uk

A514/01

Mark Scheme

Question
1 (a) (i)

(b)

Answer
The purpose of the recess is to avoid accidental resets to
the device.

June 2012

Marks
Guidance
1
Allow mark for understanding shown.

(ii)

Feedback is provided by the measure button, (1) and the
system reset, (1).

2

(iii)

Benefits of LCD could include:

Additional character shapes

Low current draw

Variation in character size.

Clear to see/read

1

Allow mark for any other valid benefit
No mark for reference to cost.

Drawbacks of LCD display could include:

Poor visibility in bright light

Back light needed for night use

Can be broken easily.

1

Allow mark for any other valid drawback
Allow can be hard to see if justified
No mark for reference to cost.

(i)

As the sensor wheel rotates the pickups will first make
contact with each other, (1) and then break contact with each
other, (1)
causing an on / off signal, (1).
2 x 1 marks, any two of the above points.

2

(ii)

The type of signal is astable.

1

Accept digital, 0/1 or binary or ‘pulsing’ .

(iii)

The material for the sensor can be any non ferrous metal
resistant to corrosion.

1

Allow copper, brass, silver plated copper, gold plated
copper, aluminium.

1

Accept other valid properties of the material

(iv) Reason given should match the choice of material, eg gold
plated as it is an excellent conductor and will not oxidise,
copper because it is a good conductor, aluminium because
of lower cost.

1
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Question
(c)

Answer
Explanation should include:

Moving parts are not in contact

Will not be affected by oxidation / dirt on contacts

Will provide a clean switching signal

Increased reliability of signal

Will last longer because no contact between surfaces.
2 marks for two points included in explanation.
Allow 2 marks for detailed explanation of one point.

(a)

(i)

The reading of 000.0 on the meter shows that there is no
resistance between the two power rails, therefore there is
a connection / short circuit in the layout.

1

Allow mark for either point.

(ii)

Reasons given for the reading should include:

Poor etching leading to contact between pads / tracks

PCB not developed for long enough after exposure in
light box

Error in design with a track connecting the two rails.
2 x 1 marks for valid reasons.

2

Allow excessive tinning of track.

1 mark for each correctly named symbol. 3 x 1 marks.

3

(b)

double insulation

radiation

laser hazard

2

Marks
Guidance
2
Allow more accurate readings.
No mark for cost related reason.
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Answer
Discussion should include some of the following points:

A risk assessment for any new material should be
carried out before it is widely used

Companies using the materials must comply with
regulations

Some of the risks may be long term, particularly with
nanomaterials with reference to size of particles being
used

Individual workers must read the risk assessment
before using materials

Manufacturers of adhesives must make COSHH data
available

Procedures must be monitored to ensure that risks are
not ignored.

Identification of PPE measures

Working environment considerations.

June 2012

Marks
Guidance
6
Level 3 (5 – 6)
Clear discussion comparing what should happen and what
can happen if the threats to health are ignored. Mention of
risk to individual workers and to those in near environment.
Reference to at least one product as an example.
Specialist terms will be used appropriately and correctly.
The information will be presented in a structured format.
The candidate can demonstrate the accurate use of
spelling, punctuation and grammar.
Level 2 (3 – 4)
Adequate discussion, showing understanding of the risk
assessment procedures. At least two specific points
mentioned including one specific risk from a material.
There will be some use of specialist terms, although these
may not always be used appropriately.
The information will be presented for the most part in a
structures format.
There may be occasional errors in spelling, punctuation and
grammar.
Level 1 (1– 2) marks
Basic comments discussing some of the hazards involved
in using solders / adhesives, etc. At least one of the above
points mentioned.
There will be little or no use of specialist terms.
Answers may be ambiguous or disorganised. Errors of
spelling, punctuation and grammar may be intrusive.
Maximum of 2 marks for a bullet pointed list with no further
detail.

3
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Question
3 (a)

(b)

(i)

Answer
Transistors can be used in the output stage for switching or
amplification.

June 2012

Marks
Guidance
1
Allow reference to higher current requirement of output

3

Emitter to base, 1 mark.
Collectors connected and joined to solenoid, 1 mark.
Emitter of second transistor to 0V, 1 mark.

Collectors of both transistors must be connected to the
solenoid for 1 mark.
Ignore the position of the diode for this part

+9V
[1]
[1]
[1]
R1
[1]

[1]
0V

(ii)

Diode symbol correct, 1 mark.
Orientation correct, 1 mark.

2

(iii)

One leg of transistor correctly marked, 1 mark. All legs
correct, 2 marks.

2

c

e
b

4

Diode must be in a suitable position to gain either mark
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(c)
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Answer
Either method can be chosen, advantages for each are:

June 2012

Marks
Guidance
2
For 2 marks both advantages must refer to the same
method.

For lettering:

Will apply to a particular transistor but alternative with a
different pinout can be used

Some transistors can have a different casing shape

Very clear if the type of transistor is known.

Maximum 1 mark if no indication of method chosen.

For shape

No knowledge of electronics is necessary when
assembling

Letters may be distorted on screen layer, shape should
not be

Letters may be too small to read, shape is a lot larger.

Fault can be identified after placement

Faster to assemble
2 x 1 marks.
(d)

Benefits of transistors from nanotechnology to include:

Energy efficiency will lead to lower power consumption,
power sources lasting longer and reduction in running
costs

More features available on mobile phones, MP3
players etc.

Products environmentally friendly because of decrease
in power consumption

Reduced size of products, smaller casings, less
materials used.
2 marks for two points included in description.

5

2

Reference to existing product(s) needed for 2 marks.
Allow 2 marks for detailed description of one point.
No mark for repeating question i.e. reference to more
energy efficient.
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Question
4 (a)

Answer
Sketches / notes could show:

Avoiding the cable rubbing against side of case in the
areas of hole Grommet used in hole

Strain relief of cable at point where connection to the
circuit is made

Wires threaded through holes for strain relief

Cable ties either side of hole.
Use of recognised workable method 1 mark, clarity of detail
given, 1 mark.

Marks
2

(b)

Diode placed in series with either positive or 0V connection
to the battery.
Diode shape correct, 1 mark. Orientation of the diode, 1
mark

2

Allow LED symbol.

(c)

Instruction for assembly of the ribbon cable and plug are:

Cable to be threaded through the hole correct side up

Cable to be at 90° to the plug to avoid wires being
connected to wrong pin

Plug / cable assembly to be correct when notch is fitted
into socket

Pressure on plug top to be even so that all connections
are made.
2 x 1 marks for any two valid instructions.

2

Allow mark for other valid instruction.

6

Guidance
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Answer
Benefits of battery power should include some of the
following points:

Variety of voltages available

Standard physical sizes used globally

Batteries can be rechargeable

Safer when using power tools in damp conditions

Tools / equipment can be used anywhere, is portable

Low voltages safer to use.
Drawbacks of battery power should include:

Toxic metals are still found in some batteries

Recycling and prevention of disposal in normal waste
can be difficult

Ni Cad cells have memory which can prevent full
charging

Power source needed for recharging

Cannot provide continuous use for power tools

Lithium ion batteries are expensive

Regular replacement / recharging of batteries required

Increased weight of product.

Marks
6

June 2012
Guidance
Level 3 (5 – 6)
Clear discussion / description comparing types of battery
and different pieces of equipment. Comparison to other
power sources may be found.
Evidence of both benefits and drawbacks, with reference to
at least one product as an example for full marks.
Specialist terms will be used appropriately and correctly.
The information will be presented in a structured format.
The candidate can demonstrate the accurate use of
spelling, punctuation and grammar.
Level 2 (3 – 4)
Adequate description, showing understanding of the use of
battery power. At least two specific points mentioned
including one benefit and one drawback.
There will be some use of specialist terms, although these
may not always be used appropriately. The information will
be presented for the most part in a structures format.
There may be occasional errors in spelling, punctuation
and grammar.
Level 1 (1 – 2) marks
Basic comments describing either benefits or drawbacks.
At least one relevant point mentioned.
There will be little or no use of specialist terms.
Answers may be ambiguous or disorganised. Errors of
spelling, punctuation and grammar may be intrusive.
Maximum of 2 marks for a bullet pointed list with no further
detail.

7
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Question
5 (a) (i)

(b)

June 2012

Marks
1

Answer
Maximum number on a two digit LED display is 99.

Guidance

(ii)

Reason for debouncing should refer to contact bounce
caused by switch contacts joining more than once and
causing count to increase randomly.

1

Give mark for understanding shown.

(iii)

Error 1 is resistor leg should be in the same column as
capacitor / switch (D8).
Error 2 is LED should be removed and replaced the right
way round with flat towards 0V.

2

Accept either written versions of the errors or indication on
the breadboard.
Allow mark for reference to switch connection being
incorrect.

(i)

1 mark for resistor connections, 1 mark for capacitor
connections.
Resistor / capacitor junction to join pin 1 for both marks.
2 x 1 marks.

2

(ii)

Indicator to be either a figure 1 or a dot, next to pin 1
position.

1

8

Allow an outline with indication that could be used on a
screen layer.
Answer must clearly identify Pin 1.
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(c)
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Answer
Benefits of increased track width should include:

Less chance of accidental damage to tracks

Greater current carrying capacity

Less chance of errors during manufacture.
2 x 1 marks for any two valid benefits.

Marks
Guidance
2
Allow faster board production / economical with chemicals.

Reset pins connected , 1 mark.
Resistor connecting resets to 0V, 1 mark.
Switch connecting resets to +9V, 1 mark.
3 x 1 marks.

3

9V

nal from
g circuit

CE
R

DE

0V

a
b
c
d
e
f
g

2
10
EO

IC1
4026B

June 2012

a
b
c
d
e
f
g

CE
R

DE

2
10
EO

IC2
4026B

9

Different routes for connections may be used.
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