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INTRODUCTION

This resource brings together the questions from the June 2017 examined unit (Unit R105), the marking guidance, the examiners
comments and the exemplar answers into one place for easy reference.

We have also included exemplar candidate answers with commentary for Questions 2¢, 5a, 6a, 6b.
The marking guidance and the examiner’s comments are taken from the Report to Centre for this question paper.
The Question Paper, Mark Scheme and the Report to Centre are available from:

https://interchange.ocr.org.uk/Modules/PastPapers/Pages/PastPapers.aspx?menuindex=97&menuid=250

Ovford Cambridge na A Onrd Cambridge and BSA
Cambridge National Cambridge Nationals
Engineering Engineering
Unit R113: Electronic principles
Level 1/2 Cambridge National Awards in Engineering J830-3, J840-3
Level 1/2 Cambridge National Award/Certificate in Systems Control in
Engineering Level 1/2 Cambridge National Certificates in Engineering J830-3, J840-3

Mark Scheme for June 2017 OCR Report to Centres June 2017

Oord Cambridge ans RSA Examinaions nford Cambiidge ond REA Examinations



https://interchange.ocr.org.uk/Modules/PastPapers/Pages/PastPapers.aspx?menuindex=97&menuid=250
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GENERAL EXAMINER COMMENTS ON THE PAPER

A high proportion of candidates attempted all six questions.

In some cases candidates had clearly failed to read the question fully and went on to provide a response that was not actually
relevant to the question. Candidates should be advised to read the complete question before attempting a response.

Resources which might help address the examiner comments:

From the link below, you'll find “The OCR guide to examinations' (along with many other skills guides)
http://www.ocr.org.uk/i-want-to/skills-guides/
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Questions 1(a), (b), (c) and (d)
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Question 1(e)

Mark Scheme Guidance
Question 1(a):

Award 1 mark for each correct response.
Question 1(b):

Accept precise wording only.

Question 1(c):

Award 1 mark for R=V/I or 2/0.2.

Award 1 mark for 10 Q or 10.

Award 2 marks if the correct answer without workings is seen with or without units.

Question 1(d):

Award 1 mark for each correct response.
3 x 1 marks.

Accept other correct responses.
Question 1(e):

Award 1 mark for each correct response.
2 % 1 marks.

Accept other correct responses.

Examiner comments

Question 1(a) — Generally well answered with the two symbols being well known.

WWW.XtrapaperS .com
UNIT R113 COMBINED FEEDBACK

Question 1(b) — The statement ‘Electro-Motive Force’ despite being a fundamental unit within electronic principles was not well

known with a variety of incorrect responses being provided.

Question 1(c) — The formula for calculating resistance R = V/I was well known with a majority of candidates achieving maximum

marks.

Question 1(d) — Generally well answered with the concept of solar power being understood and a majority of candidates achieving

high marks.

Question 1(e) — Generally well answered with the advantages of using re-chargable batteries as compared to non-rechargable

batteries being well known.
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Question 2
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Mark Scheme Guidance

Question 2(a):

Award one mark for three correct values.

Question 2(b):

Award 1 mark for 12.

Award 1 mark for 132 Q or 132.

Award 1 mark for 108 Q or 108.

Award 3 marks if the correct answers without workings are seen with or without units.
Question 2(c)(i):

Award 1 mark for each correctly positioned transistor and correct labels. (Diagram).
Award 1 mark for reference to two bipolar transistors.

Award 1 mark for reference to current amplified or switch.

Award 1 mark for reference to a much higher current gain is achieved than using individual transistors.
Question 2(c)(ii):

Award 1 mark for each correct response.

2 x 1 marks.

Accept other correct responses.

Examiner comments
Question 2(a) - Many candidates seemed to have little or no understanding of the preferred E12 series resistor code.

Question 2(b) — Generally well answered with the concept of tolerance being understood and a majority of candidates achieving
high marks.

Question 2 c)(i) — There was evidence that a number of candidates did not know how to draw a Darlington Pair diagram or give a
reasonable explanation of its function.

Question 2(c)(ii) — Generally well answered with a wide range of correct responses being given.
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Exemplar candidate work
Question 2(c)(i) = Low level answer

(c) (i) Explain with the aid of a diagram what is meant by the term ‘Darlington Pair’.

A STtk b .. Cuantd,
c(/é WMSWW hat wilb. contetbo....

|

Commentary
The answer is low level because the candidate had no understanding of what was meant by a Darlington pair.

For a medium level answer the candidate needed to draw a correct diagram and understand that a Darlington pair is an
arrangement of two bipolar transistors, either integrated or separated devices.

Question 2()(i) — High level answer

(c}) (i) Explain with the aid of a diagram what is meant by the term ‘Darlington Pair’,

[ g/\ ma%""_‘)coﬂew %%S%W
g,J
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Commentary

This answer is high level because the candidate obtained marks by understanding that a Darlington pair is an arrangement of two
bipolar transistors, either integrated or separated devices, connected in such a way that the current amplified by the first transistor is
further amplified by the second transistor.

For a full mark high level answer the candidate needed to state that a much higher current gain is achieved than using individual
transistors. Overall gain is the product of the two individual gains.
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Question 3

Mark Scheme Guidance

Question 3(a):

Award 1 mark for reference to a switch that maintains its state after being activated.
Award 1 mark for a correct application.

Question 3(b):

DPDT switch symbol, [1].

Connections from the supply +V and 0V to each common terminal of the DPDT switch [1].
NC switch 1 connected to NO switch 2 [1].

NC switch 2 connected to NO switch 1 [1].

Connections from the DPDT switch to the motor [1].
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Question 3(c)(i):

Award 1 mark for reference to ‘can remember its original shape’ or return to its original shape’
Question 3(c)(ii):

Award 1 mark for each correct response.

2 x 1 marks.

Accept other correct responses.

Examiner comments

Question 3(a) — The term ‘latching switch’was not well known with a high proportion of candidates not giving an example of its use.
Question 3(b) — The circuit diagram showing a DPDT switch controlling the direction of rotation of a DC motor was not well known.
Question 3(c)(i) - The meaning of the term ‘Shape Memory Alloy'was generally well known.

Question 3()(ii) — Most candidates could not name a Shape Memory Alloy.
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Question 4
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Mark Scheme Guidance
Question 4(a)(i):

Award 1 mark for each correct response.
Question 4(a)(ii):

Award 1 mark for column D.

Award 1 mark for column E.

Award 1 mark for Output Z.

Question 4(b):

Award 1 mark for each correct response.

4 % 1 marks.

Examiner comments

www.xtrapapers.com
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Question 4(a)(i) — Generally well answered with a number of candidates achieving maximum marks.

Question 4(a)(ii) — In the main candidates seemed to have little or no understanding of how to complete the truth table from a given

circuit diagram.

Question 4(b) — Generally well answered with a majority of candidates correctly stating four types of fault that are often found when

visual inspection of a completed circuit board takes place.
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Question 5

NN
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Mark Scheme Guidance

Question 5(a):

Award 1 mark for each relevant point.

2 x 1 marks.

Question 5(b):

Award 1 mark for each correct benefit.

3 % 1 marks.

Award 1 mark for each correct drawback.
3 % 1T marks

Question 5(c):

Award zero marks if there are more than two ticks.
Award 1 mark for each correct tick.

2 X 1 marks.

Examiner comments

www.xtrapapers.com
UNIT R113 COMBINED FEEDBACK

Question 5(a) — The term ‘Surface Mount Technology’was not well known with a high proportion of candidates giving confused and

incorrect responses.

Question 5(b) — Mixed responses seen to this question with some candidates giving imaginary benefits and drawbacks for the use of

surface mounted components in commercial use.

Question 5(c) - Generally well answered with a majority of candidates correctly ticking the two correct statements for quality

assurance methods used during the production of printed circuit boards.

© OCR 2017
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Exemplar candidate work
Question 5(a) — Low level answer

5 (é) Explain what is meant by the term ‘Surface Mount Technology'. oc
Che.. bt V211 Te/dfm/r)f,aay X
6. Ste.. CF.. rdent.. Claaroile . Ao L. Wm’% o
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Commentary
The answer is low level because the candidate had no understanding of what was meant by surface-mount technology.

For a medium level answer the candidate needed to state that surface mount technology (SMT) is a method for producing
electronic circuits.

Question 5(a) — High level answer

I
i 5 (a) Explain whatis meant by the term ‘Surface Mount Technology’.

Su/aee....mm......@é’em %&x@é@a
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Commentary

This answer is a full mark high level answer because the candidate obtained marks by understanding that
(a) Surface-mount technology (SMT) is a method for producing electronic circuits.

(b) The components are mounted or placed directly onto the surface of printed circuit boards.

(c) SMT components are smaller than through hole components.
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Exemplar candidate work
Question 5(b) — Low level answer

(b) State three benefits and three drawbacks of using surface mount components in commercial
circuit construction.

Benefit 1 C,)/\.HJAA()

Benefit 2 .. \Q,!y‘"a }9 Qf}/\

Benefit 3 .. QA}"DJGQ V],\A,Q\Q
;}';;;;;;;;'Jﬁﬁfﬁ@é&é&ﬁﬁﬁﬁ};ﬁ%@iﬁﬁff.ﬁﬁﬁﬁﬁﬁfﬁ'_ﬁﬁﬁﬁfffff_ﬁﬁﬁﬁﬁiﬁ:fIﬂiﬁf.ﬁ:ff.ﬁffﬁfff.ﬁﬁfﬁfﬁi-
DraWbaCkQM

Drawback S@Jﬁgw LD i s o e

...................................................................................................................................................

Commentary

The answer is low level because the candidate had little understanding of the benefits and drawbacks of using surface-mount
components in commercial circuit construction.

For a medium level answer the candidate needed to state any two benefits and any two drawbacks from the following list.
Benefits:

Fewer holes need to be drilled onto the circuit board

Costs and budgets are reduced as the parts often cost less than their equivalent through-hole parts.

Components can be placed on either side of the circuit boards.

Better mechanical performance under shake and vibration conditions.

The components of SMT are smaller.
Drawbacks

The manufacturing process for SMT however, requires positioning of parts of un-perforated boards instead of accurate drilling of
many holes.

Large, high-power or high-voltage parts are unsuitable for SMT.

This requires the process of combining SMT and through hole construction.
Manual prototype or component level repair is more difficult.

Skilled operators are needed with expensive tools as the parts are much smaller.

Other correct answers would be awarded marks.
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Exemplar candidate work
Question 5(b) — High level answer

(b) State three benefits and three drawbacks of using surface mount components in commercial
circuit construction.

Benefit 1 .

k...
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ﬁm%

Benefit 3 .. ﬂ"e‘ﬂ‘l@”
%t/gwe k.

Drawback 1.. Iocm@- éﬁ’ J'%g;g@vl Lb... ?JQ{P%W .....
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Commentary
This answer is high level because all three candidates gave four correct answers out of six.

For a full mark high level answer the candidates needed to state six correct answers. The additional answer can be found in the
following list:

Benefits
Fewer holes need to be drilled onto the circuit board
Costs and budgets are reduced as the parts often cost less than their equivalent through-hole parts.
Components can be placed on either side of the circuit boards.
Better mechanical performance under shake and vibration conditions.
The components of SMT are smaller.

Drawbacks

The manufacturing process for SMT however, requires positioning of parts of un-perforated boards instead of accurate drilling of
many holes.

Large, high-power or high-voltage parts are unsuitable for SMT.

This requires the process of combining SMT and through hole construction.
Manual prototype or component level repair is more difficult.

Skilled operators are needed with expensive tools as the parts are much smaller.

Other correct answers would be awarded marks.
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Question 6(a)
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Question 6(b)
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Mark Scheme Guidance

Question 6(a)(i):

Award 1 mark for P = I°R or 2% x 0.05.

Award 1 mark for 0.2.

Award 1 mark for correct unit W.

Award 3 marks if the correct answer is seen without workings with or without units.
Question 6(a)(ii):

Accept error carried forward from 6(a)(i).

Award 1 mark for numerical value and the unit Wh.
Question 6(b):

Levels of response

Level 3 (5-6 marks)

Detailed discussion showing a thorough understanding of the applications of solid core cables, multi-core cables and ribbon
cables.

Information is presented clearly and accurately, with correct use of appropriate technical language and engineering
terminology.

Accurate use of spelling, punctuation and grammar.
Level 2 (3-4 marks)
Adequate discussion showing some understanding of the applications of solid core cables, multi-core cables and ribbon cables.
Information is presented clearly and with some accuracy.
Appropriate technical language and engineering terminology is used on some occasions.
Occasional errors in spelling, punctuation and grammar.
Level 1 (1-2 marks)
Basic discussion showing limited understanding of the applications of solid core cables, multi-core cables and ribbon cables.
Information presented is basic and may be ambiguous or badly presented.
There will be little or no use of technical language and engineering terminology.
Errors of spelling, punctuation and grammar may be intrusive.
Level 0 (0 marks)
A response that is irrelevant and/or not worthy of a mark.
Annotate with ‘Seen’at end of response.

NB. Award up to a maximum of 2 marks for each type of cable.

Examiner comments
Question 6(a)(i) - The formula for calculating power was well known with a majority of candidates achieving maximum marks.

Question 6(a)(ii) — A number of candidates are still confused that energy W = Pt. Lots of candidates confused the unit of energy
even though it was given in the question.

Question 6(b) — A high proportion of candidates seemed to have not read the question carefully enough. The question states
‘Discuss the applications of solid core cables, multi-core cables and ribbon cables but many responses did not discuss the
applications of these three types of cable.
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Exemplar candidate work
Question 6(a)(i) — Low level answer

6 A cable of resistance 0.05Q carries a current of 2A.

(a) (i) Calculate the power in watts absorbed by the cable.

............................................................................

..131

B2 20.70,79,56, 200,20 090,55 30 %

Commentary
The answer is low level because the candidate could not recall the correct formula for power.

For a medium level answer the candidate needed to state the correct formula for power and use the given numbers 22 x 0.05.

Question 6(a)(i) — High level answer

6 Acable of resistance 0.05Q carries a current of 2A.

(@) (i) Calculate the power in watts absorbed by the cable;

T DR, 002070, 30, 36553

Commentary
This answer is a full mark high level answer because
the candidate stated the correct power formula
gave the correct substitution 22 x 0.05 giving a correct answer of 0.2 W

the unit of power was stated correctly as the watt W.
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Exemplar candidate work
Question 6(b) — Low level answer

‘ (b)* Discuss the applications of solid core cables, multi-core cables and ribbon cables. 'u‘é
| &
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Commentary

The answer is low level because the candidate had no understanding of the applications of solid core cables, multi-core cables or
ribbon cables.

For a medium level answer the candidate needed to give two applications from any two of the types of cable listed. For example:
(a) Solid core cables in fixed installations such as household wiring
(b) Multiple core cables in domestic appliances

(c) Ribbon cables in computer disk drives
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Exemplar candidate work
Question 6(b) — High level answer

(b)* Discuss the app;lications of solid core Eables, muiti-core cables and ribbon cables. E;
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Commentary

This answer is high level because the candidate obtained marks by discussing correctly at least four points about the application of
the cables listed.

For a full mark high level answer the candidates needed to discuss correctly six points about the application of the cables listed.
There are three cables, so ideally a discussion on two points from each cable would be appropriate.

In addition to the points made in the ‘low level box’the discussion could have included that:

(a) A solid core cable uses one solid copper wire per conductor and is for permanent infrastructure links between two wiring
sources or between a wiring centre and a wall box
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(b) A multicore cable consists of several strands of wire twisted around each other giving flexibility and reshaping. This type of
cable is best used over short distances because of the reduction in signal strength. It can also be used in electronic equipment
for applications where space is limited such as medical equipment and aircraft. In some cases a power cable is combined with
coaxial cables and audio-visual cables

(c) Ribbon cables are used for data transmission and communications such as internal wiring for computer hard drives, CD drives
and selected appliances.
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