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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 

This cohort of candidates performed in line with previous cohorts and many did well. There are many 

places where arithmetic or algebraic errors occur and most candidates suffered the loss of a mark or two 

because of this. 

Many candidates are unable to perform well in some topic areas, in particular, calculus and logs and 

exponentials. 

 

Candidates who did well on this paper 
generally did the following: 

Candidates who did less well on this paper 
generally did the following: 

• were able to access all questions with 
confidence 

• were careful not to make arithmetic or 
algebraic errors 

• were able to use their calculator with 
confidence. 

• were unable to access all questions through 
lack of knowledge of the subject 

• were not confident in algebra or arithmetic 

• were not confident in the use of their 
calculator. 
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Question 1 (a) 

While the vast majority of candidates were able to start this paper with an easy mark many were unable 

to understand how to do this question. 

 

Question 1 (b)  

Many candidates were able to use the binomial expansion to write out the expanded answer quite easily. 

A significant number multiplied out two brackets first and then multiplied their result by the third bracket. 

While a perfectly acceptable approach, it did provide more opportunities to make algebraic and 

arithmetic errors. 

 

Question 1 (c)  
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The factor theorem was used by some candidates, but this only found the remainder, for which a mark 

was given. Long division was the preferred route but many made algebraic errors. 

 

Question 2 (i)  

There was usually no difficulty in finding the midpoint, although some got there by an incorrect method – 

e.g. 1 2 1 2,
2 2

x x y y− − 
 
 

 rather than 1 2 1 2,
2 2

x x y y+ + 
 
 
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Question 2 (ii)  

The main difficulty here was finding the gradient but most candidates obtained the correct equation. 

 

Question 2 (iii)  

The main method was to take the coordinates from part (i) and substitute them into the equation of part 

(ii). A geometric argument was accepted providing it was given in full – i.e. stating that OABC was a 

rectangle and then the property that diagonals of a rectangle bisect each other. 
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Question 3 (a)  

In spite of the way that the two equations were set out in the stem, many candidates did not realise that 

this was a question involving simultaneous equations. Those that did generally had no difficulty in 

obtaining the correct values for T1 and T2. 
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Question 3 (b)  

There are two ways to solve this equation – by factorisation or by using the formula. Many candidates 

chose the latter. This introduced opportunities for arithmetic errors. Those that looked for factors 

generally obtained the correct roots without difficulty, although some had -4 and 7 rather than 4 and -7. 

 

Question 3 (c) (i)  

This question was not answered well by the majority of candidates. Most realised that they had to extract 

a factor of 2. Many divided the whole expression by 2, carried out the completion of the square and then 

multiplied their answer by 2. This was a neat way to solve the problem, but necessitated dividing the 

whole expression by 2 and then, when the result ( )
2

4 8.5x− −  was obtained, multiplying both terms by 

2. Many did not carry out the division and subsequent multiplication by 2 correctly. Others took out the 2 

as a factor of the first two terms, giving ( )22 8 15x x− + but then seemed unable to complete the square 

on ( )2 8x x− . 
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Question 3 (c) (ii)  

The candidates who had written the expression in Question 3 (c) (i) correctly obtained the result easily. 

Others ignored their attempts in the earlier part and solved the quadratic equation using the formula. 

 

Question 4 (a) 

Questions involving logarithms often cause problems for candidates. Few responses to this question 

demonstrated an understanding of the main log laws - 

log log , log log log   and log log logn x
x n x x y xy x y

y

 
= + = − =  

 
. 

Many obtained a correct result except that they did not reduce their fraction to its lowest terms. 
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Question 4 (b)  

This seemed to be a well known formula and RC = 4 was often obtained when no other mark was given. 

Some switched V with Vs leading to an impossible equation. Generally, proceeding to the result by using 

logs defeated most. 

 

Question 5 (a)  

Those that worked entirely in radians achieved the correct answer. The majority of those who worked 

first in degrees (i.e. 10 revs = 36000) slipped up by dividing by 
180


 instead of multiplying. 
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Question 5 (b) (i)  

Many candidates knew, and could use, the cosine formula well. However, very few could write down the 

formula where cosB is the subject. This means that when finding an angle, some algebraic or arithmetic 

manipulation is required and this introduces errors. The most prolific error is to substitute correctly to 

give 49 73 48cos B= −  and then to write 49 25cos B= for which there is no solution. 

A number of candidates correctly found one of the other angles. 

The cosine formula 

There are two common errors seen in questions involving the cosine formula, both in the arithmetic 

manipulation. The formula booklet gives the formula 
2 2 2 2 cosa b c bc A= + − . In questions where the 

calculation of an angle is required (e.g. when all three sides are given) some rearrangement is required 

either before the candidate starts the question, giving 
2 2 2

cos
2

b c a
A

bc

+ −
= or during the course of 

manipulation. In this case 2 2 2 2 cosa b c bc A= + − becomes ( )2 2 2 2 cosa b c bc A= + − . The substitution 

of the correct values will give an incorrect answer; in this case it will give an impossible value for cosA 

(cosA = 49/25). Candidates need to be familiar with the process of algebraic manipulation or the 

dangers of carrying out arithmetic manipulation in the wrong order of the operations. 
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Question 5 (b) (ii)  

It was possible to earn full marks here using the wrong angle found in part (b) (i). Most candidates who 

got a correct angle for the triangle found the area correctly. 
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Question 6 (a) (i)  

It was rare to see an incorrect tally but a number of candidates did not sum their tally. For instance there 

are three entries of 11 in the data and candidates put /// in the tally cell but decided that they had to 

multiply this by 11 to give in the total column 33 rather than 3. 

 

Question 6 (a) (ii)  

The vast majority of candidates knew what the definition of “mode” is and so earned the mark. 
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Question 6 (b) (i)  

The majority of candidates did not understand fully how to draw a histogram. So while the bars were 

drawn with the correct width, the fact that it is the area of the bar rather than the height that records the 

frequency was missed. 

 

Question 6 (b) (ii)  

The frequency polygon was not always drawn through the midpoints of the top of each bar. 

 

  



Level 3 Cambridge Technical in Engineering - Unit 1 - January 2023 Examiners’ report 

 16 © OCR 2023 

Question 7 (a)  

A few candidates differentiated rather than integrated. Being an indefinite integral an arbitrary constant is 

needed in the answer, which some candidates missed. 

 

Question 7 (b) (i)  

A number of candidates did not realise that in order to find an expression for the acceleration, the 

velocity function need to be differentiated. A number misunderstood the question and found the time 

when the velocity was zero. 
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Question 7 (b) (ii)  

Most candidates do not sketch graphs, but instead they plot by calculating coordinates that satisfy the 

equation. Some then join the points with straight lines. The candidates who knew that the equation was a 

quadratic, with a negative coefficient for t2, sketched the graph for an inverted parabola. 
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Question 7 (b) (iii)  

Most candidates realised that integration was required here and many obtained the correct result. 

Attempting to find the area by a numerical method invariably resulted in an answer that was not accurate 

enough for full marks.  
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