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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 Teach Cambridge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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). 

  

https://www.ocr.org.uk/qualifications/teach-cambridge/
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Unit 3 series overview 

This Level 3 paper examined the principles of mechanical engineering. It followed a similar format to 

previous papers. 

To do well on this paper, candidates needed to: 

• be familiar with all the parts of the specification examined 

• be familiar with, and make use of, engineering language and terms 

• attempt all questions 

• be familiar with, and make appropriate use of, the contents of the formula booklet provided 

• be able to convert areas and volumes from mm2 or mm3 to m2 or m3 

• show clear and legible workings especially for 3, 4, 5 and 6-mark questions. 

The paper appeared to be accessible with most questions being attempted by candidates from many 

centres. 

It was pleasing to see that more candidates demonstrated the ability to use the conservation of energy 

principle following on from the January exam and report. 

However, many candidates still demonstrated limited knowledge of how to calculate bending moments 

for a cantilevered beam and then use these to draw a bending moment diagram. 

Candidates who did well on this paper 
generally: 

Candidates who did less well on this paper 
generally: 

• made good use of the formula booklet 

• read the question carefully 

• used engineering terms correctly 

• set out their calculations clearly 

• converted prefixes correctly 

• gave answers to a consistent number of 
significant figures 

• included correct units in their answers. 

• didn’t show any calculations with their answers 

• didn’t attempt every question 

• didn’t include directions with forces or 
moments 

• didn’t label the axes for the bending moment 
diagram correctly. 
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Question 1 (a) (i) 

This was done well by most candidates, although some forgot to add 12mm to the 188mm height so got 

an incorrect answer for the y value. 
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Question 1 (a) (ii) 

This was answered well by most candidates. The most common error was an incorrect calculation of the 

cross-sectional area. 

 

Question 1 (a) (iii) 

The main error here was an incorrect conversion from the volume in mm3 to m3. 

Key point: Conversion of units 

Candidates need to be aware that if they are converting a volume from mm3 to m3 they need to divide 

by 10003, not just 1000. 
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Question 1 (a) (iv) 

This was done well by many candidates. The two most common errors were using the incorrect power of 

ten for the prefix Giga and the incorrect conversion of the area from mm2 to m2. 

Key point: Conversion of units 

Candidates need to be aware that if they are converting an area from mm2 to m2 they need to divide by 

10002, not just 1000. 

 

Assessment for learning 

 

Ensure that candidates are proficient at using the correct prefixes in calculations. 
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Question 1 (b) 

Most candidates correct calculated 
4𝑟

3𝜋
 correctly but then did not subtract it from 40. 

 

Question 2 (a) (i) 

This was done well by most candidates. 
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Question 2 (a) (ii) 

Many candidates correctly calculated the distance from the fulcrum to the effort. However, they then did 

not add that to the distance from the fulcrum to the load to give the distance between the load and the 

effort as asked in the question. 

Key point: Read the question carefully 

Encourage candidates to read the question carefully so that they are aware of what exactly is required. 

 

Question 2 (a) (iii) 

This was done well by most candidates, although some did not label the fulcrum. 
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Question 2 (b) 

This was not a high scoring question for the majority of candidates. Many assumed that each gear could 

only have one property. 

 

Question 2 (c) 

This was done well but some candidates needed to use the word rotate rather than move. 
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Question 3 (a) 

Most candidates recognised the need to use Pythagoras to calculate the resultant force from their overall 

horizontal and vertical forces, so most scored at least 1 mark. However, it was not always apparent how 

the horizontal or vertical forces had been calculated. 

Key point: Answers requiring more than one calculation 

In answers where more than one calculation is required, it is good practice to show these separately 

rather than just writing all the numbers down in one line. The exemplar shows a good response of how 

this can be done. 
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Exemplar 1 

This is a good response of how the calculations are shown clearly at each stage and that the final 

response has been quoted with correct units. 

 

Question 3 (b) 

This was done well by most candidates using their force calculated in part a. 
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Question 3 (c) 

This was done well by most candidates using their acceleration calculated in part b. 

 

Question 4 (a) 

The main error here by candidates was failing to convert kW to W, so many scored 1 mark out of the 2 

available. 

 

Question 4 (b) 

Most candidates recognised that a suvat equation could be used to solve this, but a large minority did 

not appreciate that the value for acceleration, a, was 9.8ms-2 due to gravity. 
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Question 4 (c) 

Most candidates found this challenging and didn’t show their calculations clearly. Many were confused 

by which distance should be multiplied by which force. 

Exemplar 2 

This is another good response of how the calculations are shown clearly at each stage and that the final 

response has been quoted with correct units. 
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Question 5 (a) (i) 

A large minority of candidates weren’t able to answer this correctly. 

 

Question 5 (a) (ii) 

The majority of candidates didn’t get this correct. 
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Question 5 (b) (i) 

There were a sizeable number of candidates who calculated the magnitude of the force correctly, but 

then did not state which direction the force acted in. A large minority also calculated the bending moment 

instead of the force. 

Key point: Read the question carefully 

Encourage candidates to read the question carefully so that they are aware of what exactly is required. 

 

Question 5 (b) (ii) 

Most candidates were able to calculate the three bending moments correctly, but many didn’t take the 

different directions into account when calculating their final answer. 
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Question 5 (b) (iii) 

Very few candidates scored marks for this question, despite 1 mark being available for labelling the axes 

with a reasonable scale. Many incorrectly label the y axis with force/moment in kN instead of bending 

moment in kNm. 

Misconception 

 

The units of a bending moment are (k)Nm, not just (k)N. 
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Question 6 (a) (i) 

Most candidates did this well. 

Key point: Annotating diagrams 

Please encourage candidates to draw the arrow so that it touches the graph rather than stopping in 

mid-air. 

 

Question 6 (a) (ii) 

This was done very well by most candidates. 
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Question 6 (a) (iii) 

Most candidates scored full marks for this question. 

 

Question 6 (b) (i) 

A large minority of candidates didn’t score the second mark as they didn’t include the correct units with 

their answer. 

Key point: Include units with answers 

Please encourage candidates to include units with their answers. 
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Question 6 (b) (ii) 

More candidates than in January used the principle of conservation of energy which was pleasing to see. 

However, there was still a larger majority that ignored that instruction and used suvat instead. 

Key point: Read the question carefully 

Encourage candidates to read the question carefully so that they are aware of what exactly is required. 
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