
ENGINEERING

www.ocr.org.uk/cambridgetechnicals

Examiners’ report

Unit 1 Summer 2019 series
Version 1

CAMBRIDGE TECHNICALS LEVEL 3 (2016)

05822–05825, 05873 

http://www.ocr.org.uk/qualifications/by-type/cambridge-technicals/


Level 3 Cambridge Technical in Engineering - Unit 1 - Summer 2019 Examiners’ report 

 2 © OCR 2019 

Contents 
Introduction .............................................................................................................................................. 3 

Paper Unit 1 series overview .................................................................................................................... 4 

Question 1 (a) ....................................................................................................................................... 5 

Question 1 (b) ....................................................................................................................................... 5 

Question 1 (c) ....................................................................................................................................... 5 

Question 2 (a) ....................................................................................................................................... 6 

Question 2 (b) (i) ................................................................................................................................... 6 

Question 2 (b) (ii) .................................................................................................................................. 7 

Question 3 (a) (i) ................................................................................................................................... 7 

Question 3 (a) (ii) .................................................................................................................................. 7 

Question 3 (b) (i) ................................................................................................................................... 8 

Question 3 (b) (ii) .................................................................................................................................. 9 

Question 4 (a) (i) ................................................................................................................................. 10 

Question 4 (a) (ii) ................................................................................................................................ 11 

Question 4 (b)  .................................................................................................................................... 11 

Question 5 (a) (i) ................................................................................................................................. 12 

Question 5 (a) (ii) ................................................................................................................................ 13 

Question 5 (b) ..................................................................................................................................... 14 

Question 5 (c) ..................................................................................................................................... 15 

Question 5 (d) (i) ................................................................................................................................. 15 

Question 5 (d) (ii) ................................................................................................................................ 16 

Question 5 (d) (iii) ............................................................................................................................... 16 

Question 6 (a) ..................................................................................................................................... 16 

Question 6 (b) (i) ................................................................................................................................. 17 

Question 6 (b) (ii) ................................................................................................................................ 17 

Question 7 (a) (i) ................................................................................................................................. 18 

Question 7 (a) (ii) ................................................................................................................................ 18 

Question 7 (a) (iii) ............................................................................................................................... 18 

Question 7 (a) (iv) ............................................................................................................................... 18 

Question 7 (b) (i) ................................................................................................................................. 19 

Question 7 (b) (ii) ................................................................................................................................ 19 

Copyright information .......................................................................................................................... 20 

  



Level 3 Cambridge Technical in Engineering - Unit 1 - Summer 2019 Examiners’ report 

 3 © OCR 2019 

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 exam paper can be 
downloaded from OCR. 

  

https://www.surveymonkey.co.uk/r/ZL5Z53B


Level 3 Cambridge Technical in Engineering - Unit 1 - Summer 2019 Examiners’ report 

 4 © OCR 2019 

Paper Unit 1 series overview 
This report is on the performance of candidates for Cambridge Technicals in Engineering, Level 3, Unit 1 
– Mathematics for engineering. 

The specification covers six topics in Mathematics. The proportion of marks assigned to each learning 
outcome is not uniform; Candidates should therefore expect to see roughly twice as many marks 
assigned to topics in algebra as in other topics. However, all topics will be covered in accordance with 
the weightings given in the Unit Specification. In order to do well in this paper, therefore, candidates 
should be taught all the topics. 

In this paper, as in previous years, questions on exponentials, logarithms and calculus were generally 
answered rather poorly.   
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Question 1 (a) 

The majority of candidates were able to perform this algebraic simplification correctly. Of those who lost 
marks, most obtained B1 from simplifying the x terms correctly to achieve 7x. A large number of 
candidates were not able to deal with the negative sign between the brackets achieving 7x + 8 as their 
final answer. 

Question 1 (b) 

Candidates were generally very successful at making t the subject of the equation. 

Question 1 (c) 

When completing the square, plenty of candidates were able to obtain the correct bracketed terms. 
However it was often followed up with +7 
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Question 2 (a) 

The question was attempted by a significant number of candidates and the majority were able to form an 
equation in x or work with the numbers in order to obtain the expression for length of the shorter piece. 
Surprisingly, many did not continue on to state an expression the larger piece. 

Question 2 (b) (i) 

Candidates were quite good at substituting the values into the given formula and obtaining the fractional 
or decimal value of k. 
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Question 2 (b) (ii) 

Candidates were relatively successful at setting up equations, although many were unable to identify that 
they were simultaneous equations and so often did not provide a solution. Some confused R and R0 and 
substituted the values incorrectly. There were some candidates who assumed the k value from part (b) 
had to be used and so this would then obtain the wrong value for R0. 

Question 3 (a) (i) 

Despite requesting an exact value, quite a few candidates still just gave the decimal equivalent. The 
specification requires candidates to know exact values. 

Question 3 (a) (ii) 

A very large number of candidates achieved the mark for this question. However some candidates 
ignored the instructions and incorrectly rounded to −0.38. 
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Question 3 (b) (i) 

Candidates were given the instructions to use the sine rule with the majority knowing how this needed to 
be structured. The correct answer was often achieved. A significant proportion of candidates, however, 
found the length of the wrong side. 
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Question 3 (b) (ii) 

 (ii) Attempts at this part were often less successful. It required candidates to obtain the missing angle in 
the triangle and use their answer to find the area using the formula 

1Area = sin
2

ab C . Some candidates recognised that the third angle of the triangle was 60° with 

little or no working in part (ii) as they had added it to their diagram in part (i). Some candidates 
chose to split the triangle into two parts, finding the height by trigonometry and then finding the 
area of the two parts; this approach had varying degrees of success. Often the wrong angle or 
sides were used in the right equation leading to no method or accuracy marks being given. A 
particular problem was the inability to ‘see’ the height as the length from one vertex to the 
opposite side. Those who felt that the height had to be a ‘vertical’ line up the page experienced 
difficulty in completing this part. 
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Question 4 (a) (i) 

Candidates were not very successful in finding the area and often substituted the limits directly into the 
unchanged equation, while some differentiated first. Those who did integrate often went on to achieve 
most or all of the marks. Some candidates did not achieve the final mark by not stating units on their 
answer. These were needed for the accuracy mark. Candidates should be aware that approximate 
methods, such as drawing rectangles, will not find the area but only an approximation to it. 
Approximation of definite integrals using numerical methods is not part of this specification. 
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Question 4 (a) (ii) 

Although most candidates did not achieve the area in part (i) a very large number benefitted from 
multiplying their area by 2. 

Question 4 (b)  

This part was not attempted particularly successfully. Quite a few realised that the equation needed 
differentiating, but many did this poorly and after substituting 3 into their differentiated equation, some 
went on to divide by 3, since they believed they needed to divide by time. Since the order of the formula 
is greater than 2, acceleration is not constant, so dividing the distance by the time will not achieve the 
required result. 
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Question 5 (a) (i)  

Plenty of candidates recognised that the curve had been translated but some lacked the accuracy to 
obtain the correct y intercept value. A few translated parallel to the x-axis. 
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Question 5 (a) (ii) 

While recognising that a stretch was needed, most candidates did not acknowledge the fact that the 
roots on the x-axis would remain the same. Those who did try to consider the y intercept value often 
passed their curve through (0,4) rather than (0,3). 
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Question 5 (b) 

The majority of candidates recognised that the graph was U shaped, but many did not achieve a 
negative intercept. 
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Question 5 (c) 

Most candidates realised the graph should be linear. Candidates often tried to plot this but with no scaled 
axis; often this would lead to lines with curves or sharp bends. The examination rubric states that 
candidates should have available a ruler but this seemed often not to be the case. Candidates seemed 
also to misunderstand the demand to sketch and often plotted, at some expense of time. A sketch 
should (usually) show significant points on the graph, such as the intercepts on the axes. Candidates 
who only provided a line in the positive quadrant therefore only provided part of the required answer. 

Question 5 (d) (i) 

The correct solution (12) was achieved by most candidates. 
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Question 5 (d) (ii) 

The correct solution (0) was achieved by most candidates. Occasionally these two answers were 
reversed achieving 0 marks for both parts. 

Question 5 (d) (iii) 

There were a number of ways of finding the roots of the cubic equation. The most obvious was to use 
the fact that f(1) = 0 from part (a), divide into the cubic and solve the resulting quadratic equation. 
Finding the other roots by trial was acceptable, but of course this depends on the fact that the other two 
roots are integers, and the question did not say whether this was the case. Such a method could 
therefore have taken time to obtain solutions for no purpose. 

Question 6 (a) 

Very few candidates were able to fully simplify the logarithmic expression, although many benefitted from 
marks for partial simplification. 

  



Level 3 Cambridge Technical in Engineering - Unit 1 - Summer 2019 Examiners’ report 

 17 © OCR 2019 

Question 6 (b) (i) 

As this question only required substitution of values into the given equation, candidates were mostly able 
to obtain the required answer. 

Question 6 (b) (ii) 

Candidates were much less successful at establishing the required value for w in this part of the 
question. Very few candidates attempted to solve the equation by taking logs, with many opting for trial 
and improvement methods. This had a mixture of success in finding a value for w to the required level of 
accuracy. Often the correct value would be seen with little or no working, probably through the use of 
equation functions on scientific calculators. 
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Question 7 (a) (i) 

The majority of candidates attempted a calculation for the mean with most able to obtain the required 
value of 7.3 or better. A small number did not recognise that the calculation involved a frequency row. 

Question 7 (a) (ii) 

Most candidates were able to identify the median as 7. 

Question 7 (a) (iii) 

(iii) Most candidates were able to identify the mode as 7. 

Question 7 (a) (iv) 

The removal of a datum item from a set will change the mean, in this case downward. However, the 
values of the mode and median may not change depending on the item being deleted. In this case 
neither would change. 
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Question 7 (b) (i) 

The first part of the probability question was generally well attempted. 

Question 7 (b) (ii) 

This part was poorly answered with many candidates just writing 0.2 + 0.2 = 0.4. Some candidates 
correctly decided that the machine either failed or it did not and that the probability that neither 
component failed should be multiplied together and the result subtracted from 1. Other methods were 
less successful, although a proportion did find the correct answer. 
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Copyright information 
Any reference to existing companies or organisations is entirely coincidental and is not intended as a 
depiction of those companies or organisations.  
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