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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 and the mark scheme can be downloaded from OCR. 

  

Would you prefer a Word version?  

Did you know that you can save this PDF as a Word file using Acrobat Professional?  

Simply click on File > Export to and select Microsoft Word 

(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere 
on the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.) 

If you do not have access to Acrobat Professional there are a number of free applications available 

that will also convert PDF to Word (search for PDF to Word converter). 
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Unit 1 series overview 

Many candidates performed well in this paper with a number obtaining full marks. It was clear however 

that a number of candidates had not covered all the topics of the specification. To progress well in 

engineering, all topics of this unit need to be covered. It is clear that many candidates have a good 

understanding of all topics but equally clear that a number have a poor or no understanding of some 

topics, which have not been underpinned by confidence in basic mathematics. 

 

Candidates who did well on this paper 

generally did the following: 

Candidates who did less well on this paper 

generally did the following: 

• Had an understanding of all the topics in the 
specification.  

• Had written their responses carefully.  
 

• Missed out on some topics of the 
specification.  

• Did not lay out their work clearly so that the 
development of the response to its conclusion 
was not clear.  
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Question 1 (a) 

 

The most common error here was to expand the second bracket, failing to change the sign. Candidates 

also did not multiply throughout the second bracket by 2.  

 

Question 1 (b) 

A number of candidates extracted one factor but not both. 

 

Question 1 (c) 

This part was usually well done; only a very small number of candidates did not use the lowest common 

multiple of the denominators.  

  



Level 3 Cambridge Technical in Engineering - Unit 1 - January 2022 Examiners’ report 

 6 © OCR 2022 

Question 1 (d) 

Candidates should understand that the demand “solve the equation” means that an exact answer is 

required. So, x = −1.3 was not accepted unless 
4

3
x = −  could be seen earlier in the working. There are 

standard steps to solve equations and those that followed them usually obtained the correct outcome.  

 

Question 1 (e) 

A significant majority of candidates did not score any marks in this transposing question. Isolating the v 

term was the first step and then dividing by t. A variety of ways of writing the expression for v were 

accepted.  

 

Question 2 (a) 
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This question requires the use of the quadratic formula which is given in the formula booklet (3.1 on 

page 9). Most candidates who did not score marks in this part did not remember the formula well and did 

not copy it from the formula booklet. The most significant error was to fail to take the denominator under 

the whole of the numerator.  

Additionally, the question asked for roots “correct to 3 significant figures”. Failure to do so lost the last 

mark.  

Key point call out 

Instructions state that “answers should be given to a degree of accuracy appropriate to the context”. Even 
if there is no context to the question it would be unusual for an answer which is not exact to be required 
that is more than 2 decimal places or 3 significant figures.  

 

Question 2 (b) 

This was a straightforward question on simultaneous equations. 

Many responses showed poor algebra. The question asked for the cost of two types of components. The 

correct response was “Type A cost £5 and type B cost £6”, but this was rarely seen. Most wrote a = 5, b 

= 6 but many also wrote a = £5, b = £6, displaying a lack of understanding of algebra.  

It is worth pointing out that the question asked candidates to form two equations. A few candidates found 

the answer correctly with no working, either because they worked on another paper which was not 

handed in or using their calculators. Failure to write two equations in these instances cost 2 marks.  

Key point call out 

Candidates should think carefully about the use of variables in equations to satisfy given conditions. In 
this case a and b have no units, so it is not correct to say that a = £5. From the equations, a = 5 and so 
the cost of type A is £5.  
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Question 3 (a) (i) 

A few candidates did not understand what a cubic curve looked like and so were unable to correct their 

arithmetic for the plotting of points. Others drew straight lines between the correct points.  

Question 3 (a) (ii) 

Some candidates did not understand the word “roots” and wrote some coordinates instead. Three roots 

were required.  
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Question 3 (b) 

This was a two stage question in that the third angle was required to solve the question using the sine 

rule. It would have been helpful for candidates to have drawn a triangle, correctly labelled. Most drew a 

triangle but then did not label it correctly. Once the third angle was calculated the result usually followed.  

Question 4 (i) 

This question was not answered well and many candidates seemed unfamiliar with the topic. Additionally 

a number of candidates misread the question and tried to express t as a function of V rather than using 

the formula given and substituting the values for the variables that were given.  
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Question 4 (ii) 

Without an appropriate expression from part (i) of the form 
0e

ktV −  it was not possible to complete this 

part of the question, although the substitution V = 0.12 earned the first mark.  

 

Question 4 (iii) 

There is a lack of understanding of “decay” so “approaches 0” or just 0 was not often seen. 

 

Question 4 (iv) 

This last part involved calculus of the exponential function. Given that these two topics were not well 

understood, few candidates were able to give the correct response.  
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Question 5 (i) 

Calculus is also a topic that many candidates find difficult. Some candidates differentiated without any 

understanding of what the question was asking. Candidates should be aware that when the question is a 

“show that” question, full working to derive the given answer should be shown. In some cases the “leap” 

from initial working to the final (given) answer was too large. In this case the sight of limits being 

substituted was necessary for the award of full marks.  

 

Key point call out 

The demand “show that” means that all steps must be shown to demonstrate convincingly that the 
candidate has progressed from the starting point to the given answer. Just writing the given answer at the 
end of the working does not satisfy this criterion.  
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Question 5 (ii) 

The first part was a “show that” question which usually means that the answer can be used in a 

subsequent part even if not derived. Candidates often earned full marks for this part using the given 

answer of part (i) even though they did not score in that part.  

Candidates should be encouraged to think about units in all their problem solving. There are many 

answers in this question paper which have units. A requirement to give the units, even if not explicitly 

asked to do so, will occur at least once in the paper and the units (m3) were required here for the second 

mark.  

 

Key point call out 

Candidates should be encouraged to think about the units of values in problem solving. Sometimes the 
question will say “Show the units of your answer”. That will often be when the answer could be given in 
different units. For instance a length could be 60 cm or 600 mm or 0.6 m. So the answer 60 would not be 
good enough. In other cases, the need to write down the units will be expected but not demanded. In this 

case, a volume is required, so the answer should be 
38

m
3

. To say that the volume is 
8

3
 is not good 

enough. Some candidates did not understand the situation and, because (i) is an area the answer here 

was given as 
28

m
3

.  
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Question 6 (i) 

The vast majority of candidates understood what was required in this question and completed the 

cumulative frequency table correctly.  
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Question 6 (ii) 

The resulting curve was also well done. A small number of candidates drew straight lines between the 

plotted points even though the question asked for a curve. A few also plotted at midpoints of the ranges 

instead of at the end.  
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Question 6 (iii) 

Many found a value for the answer from the cumulative frequency of 80 instead of the halfway mark for 

the data which was 75. Candidates should be encouraged to draw straight lines from a given value on 

one axis to the curve and thence to the other axis. It was not always clear in this question where the 

answer came from.  

 

Question 6 (iv) 

The standard deviation in this part was given. Nonetheless a number of candidates attempted to 

calculate the standard deviation for the data, presumably taking a considerable amount of time either by 

a long calculation or by inputting the data into their calculator.  

The focus of this question was not, however, to assess the ability to compute a standard deviation but to 

find a range of acceptable values from the curve. Again, there were some responses with no working 

and no indication of what was being found from the graph. Many candidates also misread the question 

and took the range of values within one standard deviation rather than the two required by the question.  
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Question 7 (i) 

Coordinate geometry of circles is often misunderstood; the requirement here was to substitute the 

coordinates of the centre and the radius of each circle. Many candidates substituted values for x and y 

instead of a and b.  

  



Level 3 Cambridge Technical in Engineering - Unit 1 - January 2022 Examiners’ report 

 17 © OCR 2022 

Question 7 (ii) 

Part (ii) was a good source of marks, even for the weaker responses. The volume of the two cylinders 

taken out of the cuboid simply required the subtraction of one volume from another. Many candidates 

worked in areas to give an answer for the area of the rectangle left, followed by (sometimes, but not 

always) the depth of 2 cm. Others worked in volumes throughout but unfortunately then didn’t go on to 

multiply the area of a circle by 2 to give the volume and then another 2 because there were two circles.  

 

Question 7 (iii) 

This part was an application of Pythagoras theorem and many candidates obtained the correct answer 

for the distance between the centres of the circles. This was not the question, however, and many did 

not realise that to find the shortest distance between the edges of the circle required them to subtract 10 

from their answer.  
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