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Level 3 Cambridge Technical in Engineering - Unit 2 - January 2019 Examiners’ report 

Introduction 
Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the 
examinations. They provide useful guidance for future candidates. The reports will include a general 
commentary on candidates’ performance, identify technical aspects examined in the questions and 
highlight good performance and where performance could be improved. The reports will also explain 
aspects which caused difficulty and why the difficulties arose, whether through a lack of knowledge, poor 
examination technique, or any other identifiable and explainable reason. 

Where overall performance on a question/question part was considered good, with no particular areas to 
highlight, these questions have not been included in the report. A full copy of the question paper can be 
downloaded from OCR. 
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Unit 2 series overview 
Unit 2 paper appeared to be accessible with the majority candidates attempting all questions.  There is 
some improvement in candidates showing their working in calculation questions, but some candidates 
struggle to use scientific terminology in written answers.  There is evidence that some candidates are 
learning by rote rather than developing a deeper understanding of scientific concepts. The formula 
booklet is intended as an aide memoir, and candidates should still be learning underlying scientific 
principles, rather than just copying out equation. 

 

 

Candidates who performed well, tended to: Candidates who did less well tended to: 

• use appropriate scientific terminology 
• show clear working in all calculations 
• remember to convert units into standard units 

before carrying out any calculation. 
 

• find it difficult to apply what they had learnt to 
unfamiliar contexts 

• make careless mistakes in calculations 
• use incorrect terminology. 

 

 

AfL 

Where units are given on an answer line, candidates should be able to work backwards from 
   the units to determine how to calculate the answer.  For example, in question 3(a)(ii) the units 
    on the answer line are kW h.  This means that power in kW is multiplied by time in hours. 
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Question 1(a)  

This question required candidates to recall some of the base SI units.  Most candidates got the first two 
lines correct.  Some candidates put the symbol for current (I) rather than the symbol for Ampere (A) 
and/or gave the physical quantity as ‘Amps’ rather than current.  A few candidates referred to the 
physical quantity ‘heat’ instead of ‘temperature’ for K.  Candidates found the last row difficult.  Several 
did manage to put candela as the unit and there was some confusion between luminosity and luminous 
intensity.   

Question 1(b)  

Some candidates could read the Vernier scale correctly; others could not.  Answers had to be correct to 
4 significant figures so values such as 29.7 or 29.8 did not gain the mark.  Common incorrect responses 
included 39 and 59. 
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Question 1(c)(i)  

Many candidates correctly calculated the percentage error of 0.25%.  A common error was to multiply 
the absolute error of 0.03 by 100 to express it as a percentage. This did not gain any marks. 

Question 1(c)(ii)  
Most candidates correctly wrote down the calculation performed to find the mean of the 5 values. 

Question 1(c)(iii)  

Many candidates were able to write down the correct equation to use to find standard deviation and 
some were able to interpret that equation and find the sum of the squares correctly.  A common error 
was then to forget to take the square root of the value and this meant that only 2 marks were awarded.  
Some candidates only gave the final value to 3 significant figures, perhaps incorrectly thinking that the 
zero following the decimal point is significant.  Some candidates used 12.00 as the mean value instead 
of 12.01. Some candidates did not show their working, as they used a statistical function on a calculator. 
Provided the answer was correct to 4 significant figures, full credit was given for this method. In some 
cases, however, where there was an incorrect final answer, intermediate marks could not be awarded as 
there was no evidence of the method. 
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Question 2(a)(i) 

Many candidates used the correct equation to calculate potential energy of the vehicle. 

Question 2(a)(ii)  

There are two valid methods for finding the velocity of the vehicle.  The most straightforward method is to 
equate the potential energy calculated in part (i) to the kinetic energy of the vehicle at the bottom of the 
slope, and then re-arranging to find the velocity of 11.7 ms-1.  More candidates attempted to use the 
SUVAT equations.  This method requires candidates to resolve the acceleration of gravity in the direction 
of motion, and to find the length of the slope using trigonometry, so was more prone to errors.  A 
common error in this question was for a candidate to use the value v = 12 ms-1, and then complete some 
calculations to 12 ms-1 again.  This gained no marks. 
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Question 2(a)(iii)  

Many candidates correctly found the acceleration (or deceleration) of the vehicle, and then using an 
initial velocity of 12 ms-1, calculated the time by dividing the change in velocity by acceleration.  A 
common error was to try to include the value for potential energy in the calculation. 

Question 2(b)(i) 
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Question 2(b)(ii)  

These two questions assessed whether candidates understood the difference between displacement 
and distance and most candidates got them both right.  Some made an arithmetic error in part (ii).   A 
few candidates tried to work out the area under the graph, and a few put the same value down for both 
parts. 

Question 2(b)(iii)  

Many candidates correctly calculated average velocity over the 3 second period.  Some found the 
gradient of the line from t = 4s to t = 6s; and could gain one mark provided they correctly showed that the 
total distance covered was 12 m.  Candidates giving a wrong answer with no working gained no marks. 

               AfL 

               Encourage candidates to show working in calculations. 
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Question 3 (a)(i)  

Many candidates selected the efficiency equation from the formula booklet, but did not use it correctly.  
In this question the output power is given as 1 kW or 1000 W, and this should be divided by the 
efficiency of 85%.  A common error was to multiply the output power by 85%. 

Question 3(a)(ii)  

Many candidates multiplied the power calculated in part (i) by a time to give energy, but this only gained 
one mark unless correct units were used in the calculation.  To give a value in kWh, the power needs to 
be in kW and the time needs to be in hours.  Common errors included using time in minutes, or seconds. 

               AfL 

               Encourage candidates to look at the units on the answer line, so that they can work out which 
               units to use in the calculation. 
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Question 3(b)  

Most candidates were able to correctly identify the straight line as the curve for the resistor at constant 
temperature, and therefore gained one mark.  Some candidates also correctly distinguished between the 
filament lamp and diode. 
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Question 3(c)(i) 

Nearly all the candidates correctly added the two resistance values together. 

Question 3(c)(ii)  

Most candidates correctly rearranged the equation to calculate current by dividing 20 V by the resistance 
value from part (i). 
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Question 3(c)(iii)  

Many candidates selected the correct equation from page 15 of the formula booklet and gained the first 
marking point.  Some candidates correctly substituted the values for magnetic flux, number of turns and 
current and were able to achieve the second mark.  In order to gain full marks a consistent unit was also 
needed.  If a candidate left the flux as 10 mWb then the inductance would have been in mH, but if the 
flux was converted to 10 × 10-3 Wb, then the correct unit would be H.  Another common error here was 
for candidates to correctly calculate the self inductance, but then go on to use that value to calculate the 
energy stored in the inductor. 
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Question 4(a)  

This question was not well answered.  Candidates need to use the correct terminology to describe 
material properties.  Few candidates appreciated that both resilience and toughness are measures of the 
amount of energy stored in materials.  Some did state that resilience was to do with a material’s ability to 
spring back into shape but did not refer to elastic deformation. 

                Misconception 

                Toughness is related to impact strength but is not a measure of the amount of force or stress 
                a material can withstand.  It is a measure of its ability to absorb energy on impact. 

Question 4(b)  

This question was answered better than part (a).  Many candidates described ductility as a material’s 
ability to be drawn into wires.  A common answer was to state that malleability was a material’s ability to 
be shaped, without referring to compression. 
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Question 4(c)(i)  

Many candidates made a good attempt to calculate Young’s modulus by first calculating stress and 
strain.  Several unit conversions were necessary here.  Other common errors included using diameter 
instead of radius to find area, or just using diameter or radius as the area of the wire. 

                 AfL 

                1 MPa = 1 MN m-2 = 1 N mm-2.   

                So, if the area is calculated in mm2 and the force is in N, the stress will be in MPa. 

Question 4(c)(ii) 

This question was not well answered.  Many candidates tried to use Young’s modulus equation again but 
substituted the yield strength of 350 MPa as the value for Young’s modulus, and then used 18 kN as the 
force.  Some candidates did correctly calculate strain, but then did not multiply by original length to give 
extension. 
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Question 5(a)  

Some candidates correctly stated that gases can be compressed whereas liquids cannot.  Few 
candidates went on to say that this meant that a volume of a gas will decrease under pressure.  
Responses relating to microscopic behaviour were not expected here. 

Question 5(b)  

Many candidates drew acceptable diagrams to represent the different types of flow.  Common errors 
included omitting direction arrows or drawing curved but parallel lines to represent turbulent flow. 
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Question 5(c)(i) 

Most candidates could calculate density.  A common error was to calculate volume in cm3, and not 
convert to m3 before finding density. 

Question 5(c)(ii)  

Few candidates had any problem with this question.  Where a candidate had incorrectly calculated the 
density of the cuboid to be less than 1000 kg m-3, they were credited if they stated why the cuboid would 
float. 
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Question 5(c)(iii)  

Most candidates used the correct equation to calculate upthrust force.  Some substituted the density of 
the cuboid calculated in part (i) instead of the volume of the cuboid. 
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Question 6(a)(i)  

Only a few candidates gained both marks for this question.  Some candidates tried to calculate the 
energy supplied by the fan by multiplying 1.5 W by the time; some remembering to convert 5 minutes to 
30 seconds, and some not.  There was sometimes confusion about the direction of the energy flow, so 
some candidates used the wrong signs in the sum.  The most common error here was to omit any 
energy supplied by the fan and just do a simple subtraction of 1200 J – 900 J. 
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Question 6(a)(ii)  

Many candidates found this question difficult but those who correctly calculated the volume and hence 
mass of the helium were credited with 2 marks.  Some candidate did then manage to calculate the 
temperature difference by substituting that mass into the equation for sensible heat. Only a few 
candidates completed the final step of subtracting the temperature difference from the initial temperature 
of 70°C. 

Question 6(a)(iii)  

This was another challenging question for most candidates.  Some candidates gained credit for finding 
the new volume of the helium, but in order to gain full marks they needed to find a ratio.  The ratio of 
volume is equal to the inverse of the ratio of pressure because P V is a constant. 
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Question 6(b)  

Most candidates gained both marks here by justifying their choice of material with an explanation about 
the rate at which it heats up or cools down.  A common error was to suggest that a low specific heat 
capacity meant that the blanket would not combust. 
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Supporting you 
For further details of this qualification please visit the subject webpage.

Review of results

If any of your students’ results are not as expected, you may wish to consider one of our review of results 
services.  For full information about the options available visit the OCR website.  If university places are 
at stake you may wish to consider priority service 2 reviews of marking which have an earlier deadline to 
ensure your reviews are processed in time for university applications.

Attend one of our popular CPD courses to hear exam feedback directly from a senior assessor or drop in 
to an online Q&A session.

https://www.cpdhub.ocr.org.uk 
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clicking on the ‘Like’ or ‘Dislike’ button you can help us to ensure 
that our resources work for you.  When the email template pops 
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‘Send’.  Thank you.

Whether you already offer OCR qualifications, are new to OCR, or 
are considering switching from your current provider/awarding 
organisation, you can request more information by completing the 
Expression of Interest form which can be found here:  
www.ocr.org.uk/expression-of-interest

OCR Resources: the small print
OCR’s resources are provided to support the delivery of OCR 
qualifications, but in no way constitute an endorsed teaching 
method that is required by OCR. Whilst every effort is made 
to ensure the accuracy of the content, OCR cannot be held 
responsible for any errors or omissions within these resources.  
We update our resources on a regular basis, so please check the 
OCR website to ensure you have the most up to date version.

This resource may be freely copied and distributed, as long as  
the OCR logo and this small print remain intact and OCR is 
acknowledged as the originator of this work. 

Our documents are updated over time. Whilst every effort is made 
to check all documents, there may be contradictions between 
published support and the specification, therefore please use the 
information on the latest specification at all times. Where changes 
are made to specifications these will be indicated within the 
document, there will be a new version number indicated, and a 
summary of the changes. If you do notice a discrepancy between 
the specification and a resource please contact us at:  
resources.feedback@ocr.org.uk.

OCR acknowledges the use of the following content: 
Square down and Square up: alexwhite/Shutterstock.com

Please get in touch if you want to discuss the accessibility of 
resources we offer to support delivery of our qualifications: 
resources.feedback@ocr.org.uk

OCR is part of Cambridge Assessment, a department of the University of 
Cambridge. For staff training purposes and as part of our quality assurance 
programme your call may be recorded or monitored. 

© OCR 2019 Oxford Cambridge and RSA Examinations is a Company 
Limited by Guarantee. Registered in England. Registered office The 
Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA. Registered 
company number 3484466. OCR is an exempt charity.

www.ocr.org.uk

OCR Customer Support Centre
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There is now a quick and easy search tool to help find free resources 
for your qualification:

www.ocr.org.uk/i-want-to/find-resources/
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