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INTRODUCTION

This resource brings together the questions from the June 2016 examined unit (Unit 2), the marking guidance, the examiners
comments and the exemplar answers into one place for easy reference.

The marking guidance and the examiner’s comments are taken straight 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/

OCR

Oxdord Cambridge and RSA

Cambridge Technicals
Engineering

Unit 2: Science for engineering

Level 3 Cambridge Technical Certificate/Diploma in Engineering
05822 - 05825

Mark Scheme for June 2016
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GENERAL EXAMINER COMMENTS ON THE PAPER

Candidates in general coped well with questions requiring calculations but sometimes did not include units in their final answer
which in some cases meant that full marks could not be given. Centres should ensure that candidates know to always include
units in their answers to these questions. Candidates seemed better equipped to answer questions covering learning outcomes
1and 2, and seemed to struggle with using the correct scientific terminology for questions covering learning outcomes 4 and 5.
Questions 1 and 3 were the highest scoring questions whilst questions 5 and 6 showed the greatest differentiation.

Nearly all the questions were attempted by the majority of candidates.
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Question 1
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Mark scheme guidance
1 (a) Devices or actions are equally acceptable.

Award one mark for each correct response.

ACCEPT kg for kilogram (not kgs)

ACCEPT s for second.

No other abbreviations allowed.
1(b) () EOR (evidence that correct rule is being used)

Negative value maximum one mark.

UnitVis not required, but an incorrect unit here would lose the second mark.
1 (b) (i) EOR. Allow ecf from incorrect answer in b)i)

Correct answer has no units. If a unit is included one mark maximum.
1(c) Award one mark for the use of a labelled multi-meter or ohm-meter.

Award one mark for the correct positioning of the instrument and nothing else.
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Examiner comments

Q1(a) Most candidates showed familiarity with basic units for mass and time, and many correctly identified the unit for temperature
correctly. However only a few correctly chose inductance for the unit henry. Common errors were capacitance, resistivity and
voltage.

Q1(b) Most candidates correctly calculated both absolute correction and relative correction, but many showed misunderstanding of
relative correction by including the unitV.

Q1(c) Many candidates misinterpreted this question and gave the incorrect response of using both an ammeter and a voltmeterin a
circuit to find the resistance. Some candidates who used a multimeter incorrectly put a power source into the circuit as well.
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Question 2
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Mark scheme guidance
2 (@) (i) (i) Ifthereis a list they must all be correct for the mark to be awarded in both cases.

2 (b) (i) The space diagram is shown for information.

Accept space diagram as above.
Vector triangle can be any orientation — ie rotated/mirror image etc.
2 (b) (ii) Award one mark for a magnitude of 6.1 + 0.5N.

Do not accept error carried forward.
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2 (b) (i)  Accept 25+ 3°.

Do not accept error carried forward.

Examiner comments
Q2(a) Most candidates were able to correctly identify both a scalar and a vector quantity.

Q2(b) Most candidates were able to draw two forces at 60° to one another, but some omitted arrows to show that they were forces
or were not drawn to scale. However many candidates were unable to add the two vectors correctly by drawing and measured the
incorrect diagonal of their parallelogram. Those who calculated the magnitude of the resultant force using trigonometry usually got
it right but many then gave the angle between the 3 N force and the resultant instead of the one between the 4 N force and the
resultant.

Q2(c) Many candidates were able to correctly draw and label both the axes and the line on the graph grid. However some
candidates struggled with the scale and their x axis started at 1 s, so the line was then incorrectly drawn. A few candidates inverted
the axes to put time on the y axis and velocity on the x axis. Most candidates were able to correctly calculate the acceleration.
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Question 3
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Mark scheme guidance
3(@) NOT resistance.
ACCEPT restriction/prevention
IGNORE slow down/more difficulty
ALLOW resistance = voltage/current for both marks. If /I used V and | must be defined.
3 (b) A curve at the end is incorrect so can only score the second marking point.
3() No mark for quoting formula - rearrangement required.
Must include unit.
A raw answer of 220 with no unit or an incorrect unit maximum 2 marks.
3(d) No mark for quoting formula - rearrangement required.

Must include unit and at least 2 sf..

Examiner comments

Q3(a) Most candidates were able to explain electrical resistance, either by defining it as potential difference divided by current or by
referring to opposing electron flow. There were a few candidates who did not use correct terminology such as opposing electricity.

Q3(b) Most candidates correctly drew a straight line through the origin.

Q3(c) Most candidate correctly added the three resistance values to give the total resistance, but some omitted the unit. Some
attempted to use the resistors in parallel rule.

Q3(d) Most candidates correctly calculated the current using the correct equation from the booklet, but again some omitted the
unit or used an incorrect unit.
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Question 4

13 ©0CR2017




www.xtrapapers.com
OCR LEVEL 3 CAMBRIDGE TECHNICALS IN ENGINEERING UNIT 2 COMBINED FEEDBACK

14 © OCR 2017




www.xtrapapers.com
OCR LEVEL 3 CAMBRIDGE TECHNICALS IN ENGINEERING UNIT 2 COMBINED FEEDBACK

Mark scheme guidance

4 (a) Accept F a Ax in symbols provided it is obvious that it is a change in length.
Accept stress is proportional to strain.
wtte.

4 (b) Max 1 mark for POT error.

4 (c) Award one mark for each correct response.

4 (d) NOT maximum force. ACCEPT force per unit area for stress.
Stress at failure’ scores both marks.

4 (e) Accept so it does not break the material.

Accept so the material/component can be reused/re-tested.

Examiner comments

Q4(a) Few candidates achieved both marks in this question, and there was a wide variety of incorrect responses. Some candidates
did not know that Hooke's Law was to do with materials, and some gave an explanation of elastic deformation.

Q4(b) Very few candidates answered this question correctly. Many calculated the gradient of the graph or attempted to calculate
strain. Candidates who understood the term ‘strain energy’were able to answer this question.

Q4(c) Most candidates got at least one of the properties correct, with ductility being the most common correct response. Some
candidates got toughness and hardness the wrong way round and some confused endurance and hardness.

Q4(d) Many candidates correctly answered this question. There were two fairly common errors; to explain that it was the maximum
force rather than maximum stress, and instead of material failure some candidates put plastically deforming or yielding.

Q4(e) This question was also well answered, but some candidates’ explanations were unclear.
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Question 5
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Mark scheme guidance
5(@) ACCEPT molecules

Allow this second marking point to be awarded for labelled diagram.
5(b) Award one mark for transposing formula correctly.

Must have correct unit. If incorrect or no unit then max one mark.
5() One mark for use of correct substitution into formula.

Must include unit. If incorrect or no unit then max one mark..

Examiner comments

Q5(a) Many candidates achieved one mark in this question for identifying that particles within a fluid move, but the description of
how they move was not often well explained.

Q5(b) This was a fairly straightforward question which most candidates answered correctly. There were a few candidates who did not
include a unit.

Q5(c) A straightforward question, but some candidates used the wrong calculation and some omitted the correct units.

Q5(d) Many candidates answered this question correctly, but a common error was to say that viscosity was a measure of the ability
to flow, rather than a ability to resist flow.

Q5(e) Many candidates answered both parts of this question correctly.
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Question 6
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Mark scheme guidance
6 (a) Award one mark for rearranging formula correctly.
Accept 700 K. Conversion to 433°C is aso acceptable.
If used °C (which gives 160°C), maximum one mark awarded.
6 (b) Award one mark for rearranging formula correctly.
Must include correct unit.
6 (d) No mark for quoting formula.
Substitution mark. Allow incorrect AT ecf.

Must include unit..

Examiner comments

Q6(a) Many candidates showed that they were able to use the relationship that temperature is proportional to volume of a gas.
However many candidates did not realise that this relationship is only true for temperatures measured in Kelvin so they did not
convert the temperature in Celsius to Kelvin.

Q6(b) Many candidates were able to correctly calculate the new volume, but the working was not always laid out well, so if there
was an error in calculation they were unable to gain any credit.

Q6(c) This question was well answered with most candidates answering correctly.

Q6(d) Many candidates were able to carry out this calculation correctly but often used an incorrect unit. However, many candidates
did attempt to convert the temperature gain of 60°C into Kelvin in this part of the question where it was incorrect to do so.
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