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INTRODUCTION

This resource brings together the questions from the January 2018 examined unit (Unit R113), 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 4(b), 5(b), 6(b) and 6(c).
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

OCR
Cambridge National Cambridge Nationals
Engineering Engineering

Unit R113: Electronic principles
Level 1/2 Cambridge National Awards in Engineering J831-3

Level 1/2 Cambridge National Award/Certificate in Systems Control in
Engineering Level 1/2 Cambridge National Certificates in Engineering J841-3

Mark Scheme for January 2018 OCR Report to Centres January 2018

Outord Camids and RSA Examinaions. Oxford Cambridge and REA Examinaions



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

Most 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 question.

There are times when candidates are not addressing the command verbs in the question. When a question command verb is
‘describe’ or ‘explain’ candidates are answering with one word responses which limits their ability to access the full range of marks
available.

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 and 2(a)
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Mark Scheme Guidance

Question 1(a):

Award one mark for each correct unit.

Accept correct unit abbreviations.

Question 1(b)(i):

Award one mark for:

1/R=1/R, +1/R,

Award one mark for workings.

Award one mark for 1.2 or 1.2 Q.

Award three marks for correct answer 1.2 or 1.2 Q. without working.
Question 1(b)(ii):

Allow ecf from 1(b)(i) for R

Award one mark for P = I’R.

Award one mark for workings.

Award one mark for 30 or 30 W.

Award three marks for correct answer 30 or 30 W without working.
Accept other correct methods.

Question 2(a):

Award two marks for one correct statement.

Accept other correct responses.

Examiner comments
Question 1(a) — Generally well answered but the unit for em.f. and inductance was not well known.

Question 1(b)(i) — The formula for calculating the total resistance of parallel circuit was generally well known with a high proportion
of candidates obtaining high marks.

Question 1(b)(ii) — The formula for calculating the total power used in the circuit was reasonably well known with a number of
candidates being awarded full marks.

Question 2(a) — The difference between a polarised capacitor and a non-polarised capacitor was reasonably well known.
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Questions 2(b), (c) and (d)
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Mark Scheme Guidance

Question 2(b)(i):

Accept either correct response.

Question 2(c)(i):

Award one mark for reference to‘maximum amount of voltage'and one mark for ‘listed value’
Accept other correct responses.

Question 2(c)(ii):

Award one mark for reference to maximum and one mark for reference to minimum.
Accept other correct responses.

Question 2(d):

Correct answer only with or without units.

Examiner comments

Question 2(b)(i) — The type of capacitor shown was well known.

Question 2(b)(ii) — The feature that the shorter leg indicates the negative leg/cathode was well known. (c)(i) The voltage rating on a
capacitor is the maximum amount of voltage that a capacitor can be safely exposed to was reasonably well known but a minority of
candidates confused voltage with a number of other quantities.

Question 2(c)(ii) - The meaning of tolerance in a capacitor was reasonably well known.

Question 2(d) — Generally well answered with a high proportion of candidates achieving maximum marks.
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Mark Scheme Guidance
Question 3(a)(ii):

Correct answer only.
Question 3(a)(iv):

Correct answer only.
Question 3(b)(i):

Correct answer only.
Question 3(b)(ii):

Correct answer only.
Question 3(b)(iii):

Correct answer only.
Question 3(c):

Three marks for explanation that includes three points.

Allow two marks for single point fully explained.

Examiner comments
Question 3(a) — All parts of this question were generally well answered with many candidates achieving high marks.
Question (b) — All parts of this question were generally well answered with many candidates achieving high marks.

Question (c) — A high proportion of candidates did not give a reason why the heater is not connected directly to the comparator. A
few candidates tried to explain that because the current from the comparator is low it would not turn the heater on but could not
continue with the concept of using a relay to complete the circuit.
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Question 4
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Mark Scheme Guidance
Question 4(a):
Award one mark for each correct response.
Question 4(b):
Momentary switches are switches that don't save their state when you press the button.
When you press the button the circuit is on.
When you release the button the circuit is off.
Discussion of applications could include:

keys on a keyboard

doorbells

anti-theft alarms

laser pointers

lifts

microcontroller boards.

A Latching Switch is a switch that once triggered on stays on until the power that goes into it is removed or disabled. Unlike
other switches, which operate only when pressed, latches remain on even after the button which triggers it is turned on. A latch,
essentially, “latches on"and does not turn off until the power is completely removed from it. Pressing the button which triggers a
latch has no effect to turn it off.

Many devices operate with latches, so they have widespread application within circuits. Think of the major applications of alarms,
which function with latches. Once alarms are triggered, they remain on indefinitely, until the whole system is disabled. This is the
case for most alarms, including burglar alarms and fire alarms.

Examiner comments
Question 4(a) — The majority of candidates stated correctly the full names of the switches given as initials.

Question 4 (b) — This question was not a well answered. A high proportion of candidates gave a very limited understanding of
the function a momentary switch and a latching switch. The applications named by the candidate were wide ranging and mostly
incorrect. In general terms it seemed that the use of spelling, punctuation and grammar had improved in this area.
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Exemplar candidate work
Question 4(b) — Low level answer

(b)* Discuss the function and applications of a momentary action switch.and a latching switch.

Commentary

The answer is low level because the candidate showed limited understanding of the function and applications of a momentary
switch and a latching switch in electronic circuits.

For a medium level answer the candidate needed to give an adequate discussion showing some understanding of a momentary
switch and a latching switch in electronic circuits.

The response requires at least one application for each type of switch, such as, keys on a keyboard for momentary and fire alarm for
latching.
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Exemplar candidate work
Question 4(b) — Medium level answer

(b)* Discuss the function and applications of a momentary action switch and a latching switch.

Commentary

The answer is medium level because the candidate showed an adequate understanding of the function and applications of a
momentary switch and a latching switch in electronic circuits.

For a high level answer the candidate needed to give a detailed discussion showing a thorough understanding of a momentary
switch and a latching switch in electronic circuits.

The information needed to be presented in a clear and accurate manner, with the correct use of appropriate technical language and
engineering terminology.

The response requires applications all covering both types of switch.
Well known examples of applications are:

Keys on a keyboard

Doorbells

Lift button

Fire alarm

Burglar alarm
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Exemplar candidate work
Question 4(b) — High level answer

(b)* Discuss the _function and applications of a momentary action.switch-and a latching switch.
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Commentary

The answer is high level because the candidate gave a good detailed discussion showing understanding of the function and
applications of a momentary switch and a latching switch in electronic circuits.

For a full high level answer the candidate needed to give a detailed discussion showing a thorough understanding of a momentary
switch and a latching switch in electronic circuits.

The information needed to be presented in a clear and accurate manner, with the correct use of appropriate technical language and
engineering terminology.

The response requires accurate applications all covering both types of switch.
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Question 5
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Mark Scheme Guidance

Question 5(a):

Award one mark for each correct item of test equipment up to a maximum of four marks.
Question 5(b):

Accept other suitable points made.

Examiner comments

Question 5(a) — A high proportion of candidates completed the table correctly identifying the four items of test equipment that
could be used to test an electronic circuit for faults.

Question 5(b) - This question was not answered well. A high proportion of candidates gave a very limited description of how a
continuity test could be carried out on an electronics circuit. The use of a multimeter did not seem to be well known.
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Exemplar candidate work
Question 5(b) — Low level answer

{b) Describe, in detail, how a continuity test can be carried out on an electronic circuit.
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Commentary

The answer is low level because the candidate had little understanding of how a continuity test would be carried out on an electric
circuit.

For a medium level answer the candidate needed to state the first thee actions in carrying out such a test.
They are:

Selection of the correct mode on the multimeter

Correct positioning of the test leads

Connection of test leads to the component/circuit
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Exemplar candidate work
Question 5(b) — Medium level answer

‘(by Describe, in detail, how a continuity test can be carried out on an electronic circuit.
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Commentary

The answer is medium level because the candidate showed an adequate understanding of how a continuity test would be carried
out on an electric circuit.

For a high level answer the candidate needed to give a detailed discussion showing a thorough understanding of how a continuity
test would be carried out on an electric circuit.

The information needed to be presented in a clear and accurate manner, with the correct use of appropriate technical language and
engineering terminology.

For a high level answer the candidate needs to state and explain all of the actions in carrying out a continuity test.
They are:

Selection of the correct mode on the multimeter

Correct positioning of the test leads

Connection of test leads to the component/circuit

Outcomes of test

Completing the test.
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Exemplar candidate work
Question 5(b) — High level answer

(b) Describe, in detail, how a continuity test can be carried out on.an electronic circuit.
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Commentary

The answer is high level because the candidate gave a good detailed discussion showing an understanding of how a continuity test
would be carried out on an electronic circuit.

For a high level answer the candidate needed to give a detailed discussion showing a thorough understanding of how a continuity
test would be carried out on an electronic circuit.

The information needs to be presented in a clear and accurate manner, with the correct use of appropriate technical language and
engineering terminology.

For a full mark high level answer the candidate needs to state all of the actions in carrying out a continuity test.
They are:

Selection of the correct mode on the multimeter

Correct positioning of the test leads

Connection of test leads to the component/circuit

Outcomes of test

Completing the test.

Along with this list of actions, the candidate would need to give a full and detailed description of each action in the list.
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Question 6
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Mark Scheme Guidance

Question 6(a):

Award one mark for each correct benefit up to a maximum of six.
Accept other valid responses.

Question 6(b):

Award one mark for I = P/V or 2000/230.

Award one mark for 8.7 A or 8.7 or 8.7 with any unit.
Award two marks for correct answer without workings.
Question 6(c):

Award one mark forW =Pt or4 x 10.

Award one mark for 40 kWh or 40 or 40 with any unit.

Award two marks for correct answer without workings.

Examiner comments

www.xtrapapers.com
UNIT R113 COMBINED FEEDBACK

Question 6(a) — The benefits of the pick and place robot in the manufacturing process was generally well known with a high

proportion of candidates being awarded high marks.

Question 6(b) — The formula for calculating the current was well known with many candidates achieving high marks.

Question 6(c) — The formula for energy = power x time was not well known. The most straightforward solution was W =Pt =4 x 10 =
40 kWh. Candidates however chose many obtrusive methods often resulting in very limited marks. The units of energy do not seem

to be well known i.e. J, Ws, Wh and kWh.

22
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Exemplar candidate work
Question 6(b) — Low level answer

w (b) Calculate the current, in amperes, taken from a pick and place robotic motor rated at
2kW 230V, ,
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..................................................................................................................
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Commentary
The answer is low level because the candidate did not use the correct formula for current.

For a medium level answer the candidate needed to state the correct formula for current (I = V/R) and substituted the given values
(I=2000/230).

Question 6(b) — High level answer

(b) Calculate the current, in amperes, takén from a pick and place robotic motor rated at

2kW 230},
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Commentary

This answer is a full mark high level answer because the candidate stated the correct current formula (I = V/R), performed the correct
substitution (I = 2000/230) giving a correct answer of 8.7 A.

The unit of current was stated correctly as the ampere A.
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Exemplar candidate work
Question 6(c) — Low level answer

{c) Calculate the energy consumed in 10 hours by a robot arm servomechanism that is rated at
4kW.
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Commentary
The answer is low level because the candidate did not state the correct unit for energy.

For a medium level answer the candidate needed to use the correct formula for energy (W = Pt) and substituted the given values of
10 hours and 4 kW.

Question 6(c) — High level answer

(¢) Calculate the energy consumed in 10 hours by a robot arm servomechanism that is rated at

AKW. 4s o
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Commentary

The answer is full mark high level because the numerical answer is correct using the formula W = Pt.
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