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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. 
A selection of candidate responses is also provided. The reports will also explain aspects which caused 
diff iculty and why the diff iculties arose, whether through a lack of knowledge, poor examination 
technique, or any other identif iable 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 f irst. 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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Paper 1 series overview 
This paper contained four sets of questions that predominantly cover technical principles. Throughout 
the paper candidates are required to:  

• analyse existing products with specific regards to their material and component properties 
• recall scientif ic formulae and demonstrate applied mathematical skills  
• demonstrate their understanding of manufacturing processes and significant technological 

advancements in design engineering  
• demonstrate their understanding of programmable components and associated programming 

principles.  

To do well in this component, candidates needed a fundamental understanding of electronic components 
and their applications within circuits, in particular motor control and input selection. Candidates also 
needed to be able to accurately recall and apply scientif ic and mathematical formulae to calculate energy 
absorbed, missing angles and side lengths of triangles for instance. 

To do well in extended writing responses, candidates needed to make sure that the points made were 
exemplif ied with specific examples, for example, when stating points relating to recyclability, the 
consideration of material selection and inclusion of polymer identif ication codes. Many excellent 
responses contained reference to a specific key figure and an associated technical advancement. Others 
needed to develop more detailed, specific responses to gain high marks. 

In mathematical questions candidates should show their workings. If an incorrect f inal response is given 
but their method is correct, candidates can gain marks. Candidates who did less well did not show their 
working and were therefore unable to gain credit for it.  

 

Candidates who did well on this paper 
generally: 

Candidates who did less well on this paper 
generally:  

• demonstrated good knowledge of electronic 
components and their purpose within a circuit 

• were able to recall and rearrange formulae 
correctly 

• demonstrated a clear understanding of and 
distinction between the needs of a user and 
manufacturer 

• worked through mathematical questions in a 
logical, structured way 

• confidently identified manufacturing processes 
and the order in which they would take place 

• were able to confidently recall a key historical 
technical advancement and the figures 
associated with it 

• showed a good understanding of digital input 
components and how they function. 

• gave generic responses that did not relate to 
the context of the question 

• overlooked the differences between benefits to 
the user and manufacturer 

• approached mathematical questions in a 
disorganised way with minimal workings 
shown 

• demonstrated little awareness of the required 
answer format and rounded answers 
unnecessarily 

• focused on one aspect in extended writing 
responses rather than appreciating the depth 
and complexity of the topic  

• struggled to rearrange formulae  

• struggled to follow the path of the flowchart 
relating to signals being monitored by a 
microcontroller. 
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Question 1 (a)  

Candidates responded well to this question. Most candidates were able to identify two different reasons 
such as flexibility to allow the stem to bend and the polymer acting as an electrical insulator. 

Candidates did not achieve full marks when points were not justified within the context such as single 
word responses; ‘light’ or ‘cheap’. 

 

  

Item removed due to third party copyright restrictions 
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Question 1 (b)  

On the whole candidates responded well to this question. The most successful responses were able to 
identify that bearings would reduce friction resulting in greater mechanical efficiency.  

Some candidates were able to identify why a bearing is needed but did not continue to explain why. For 
instance, some candidates correctly identif ied an increased speed of rotation but did not stipulate why. 

 

Question 1 (c)  

Candidates typically responded well here and were able to access all the marks available. The best 
responses made a clear differentiation between the benefits to the user and manufacturer, presenting 
different benefits for each. Candidates often identif ied the commonality of USB sockets increasing the 
usability of the personal mini fan, and the standardised component being readily available therefore 
reducing manufacturing time/cost. 

Some candidates were able to identify benefits but made points that were not explained in relation to the 
user or manufacturer.  
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Question 1 (d) (i)  

This question was answered well, and candidates were able to access a range of marks. Although 
several candidates did not achieve the correct answer, marks were still given for recalling and 
manipulating the Ohm’s Law then Watt’s Law formulae correctly and converting mA to amps. 

The less successful responses demonstrated that candidates did not have a good understanding of unit 
conversion and the principles of Ohm’s Law and Watt’s Law.  

Assessment for learning 

 

The technical concepts behind this question are of a fundamental level in GCSE Combined 
Science and Physics. There is an expectation that all A Level Design and Technology: Design 
Engineering candidates would be able to access a question of this nature and limited 
complexity. It would benefit candidates to revisit principles such as unit conversion, Ohm’s 
Law and Watt’s Law periodically throughout the course.  
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Question 1 (d) (ii)  

This was a well answered question and candidates were often able to link their response to the previous 
question by identifying that the power is dissipated as heat and not put to any useful purpose within the 
circuit to power the fan.  

Less successful responses often repeated the question by stating that the variable resistor is not efficient 
but did not refer to power being wasted or lost as heat energy.  

 

Question 1 (d) (iii)  
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The responses to this question were varied. When candidates correctly identified the MOSFET transistor 
they often gained both marks by also stating it is an amplifying device to increase the current flowing 
through the fan. Candidates were able to gain marks for identifying the purpose of the component even if 
it was not correctly identif ied. 

Incorrect responses often identif ied the component as a switch or variable resistor. 

 

Question 1 (d) (iv)  

Responses were varied to this question. To gain marks candidates needed to identify the reason for 
including the diode in the circuit rather than stating the generic purpose of a diode. Candidates who 
performed well identif ied the removal of back EMF from the motor or to protect the MOSFET.  

Misconception 

 

Candidates often correctly identif ied the purpose of a diode but did not consider or give 
reason for including a diode in the circuit shown. Understanding the role of the diode to 
protect the MOSFET was a key factor for this question.  

 

Question 1 (d) (v)  

Candidates responded well to this question. The best responses identif ied reasons such as increased 
functionality to allow for more precise and efficient speed control. 

Where candidates did not achieve full marks it was because they did not explain their point clearly with 
relevant justif ication. 
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Question 1 (e)  

Level 3 responses made clear points and were well constructed. Candidates often identif ied the use of 
material identif ication or recycling symbols on the product itself or the packaging, design for disassembly 
and take-back incentives. The best responses also mentioned legislative requirements/directives such 
as WEEE or RoHS. 

Level 2 responses tended to identify several methods to make sure responsible disposal however 
opportunities to develop and explain their points were missed. Recyclability was often identif ied but not 
exemplif ied or linked to the mini fan or other products for instance.  

Level 1 responses missed the focus of the question relating to disposal. Level 1 responses often focused 
on energy consumption while in use or focusing on the user rather than the role of the designer. 
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Exemplar 1 

Exemplar 1 is an extract of a Level 3 response where the candidate has clearly identif ied and 
exemplif ied recycling symbols as a method to identify materials used. The candidate continues to explain 
a further point regarding incentives to return the product at the end of life.  
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Question 2 (a)  

Candidates responded well to this question, although several candidates did not give their f inal answer 
to one decimal place. Candidates often identif ied the need to calculate the length of the opposite side 
followed by the arcsine. When candidates did not achieve full marks, their workings would often gain 
credit if the steps were followed.  
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Question 2 (b) (i)  

Responses were varied for this question and candidates often struggled to correctly identify ‘extrusion 
moulding’. 

Assessment for learning 

 

A significant number of candidates demonstrated that they did not have a confident grasp of 
industrial manufacturing methods. It would benefit candidates to be exposed to learning 
opportunities in a range of contexts that help them to consider appropriate suitable industrial 
manufacturing processes for a range of products. 
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Question 2 (b) (ii)  

Responses to this question were mostly good with candidates able to correctly recall the formula to 
calculate volume. Most candidates were able to calculate the cross-sectional area of the flute but some 
multiplied this value by the sheet thickness rather than the length. Less successful responses typically 
included errors in unit conversion between mm2 and cm3. 

 

Question 2 (b) (iii)  

This question required candidates to use their response from the previous question and multiply it by the 
length of the sheet. Candidates were required to identify that the 134 needs to be halved and then 
multiplied by their answer to the previous question. Candidates were able to achieve full marks for this 
question even if their answer for part 2bii was incorrect due to Error Carried Forward.  

 

Question 2 (b) (iv)  
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Candidates responded well to this question however care must be taken when a question requires a 
candidate to determine by calculation to make sure that each step is detailed. Candidates who did not 
perform well in this question did not consider the surface area or unit conversion within their calculations.  

Determine by calculation questions 

Where a question requires candidates to determine a response by calculation it is important that every 
step in the calculation is detailed and presented. If a candidate omits a step from their workings, they 
may limit the marks they are able to be given for.  

 

Question 2 (b) (v)  

Responses to this question were mostly good with candidates correctly rearranging the formula and 
substituting the correct values.  

A typical error for this question was candidates not rounding their answer to the nearest oC. 

 

Question 3 (a) (i)  
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Responses to this question were varied with candidates often not specifying a particular textile or the 
method in which reinforcement has been achieved. The best responses included candidates identiying 
textiles such as nylon/Kevlar/carbon fibre that can be woven or bonded to reinforce products such as 
tyres/bullet-proof garments/CFRP parts.  

 

Question 3 (a) (ii)  

There were a wide range of responses to this question. The best responses identif ied the sheet metal 
part f irst being cut or stamped then bent/formed to shape. These responses correctly identif ied 
appropriate processes and associated machinery.  

Those candidates who did not perform so well in this question either did not explain the processes 
identif ied or did not consider the order in which these processes took place.  
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Question 3 (b)*  

Level 3 responses were able to clearly identify a key historical technical advancement and the figures 
associated with it. Typically, these responses detailed the initial impact of the technical discovery 
followed by the impact this has had on future iterations and developments within the context. Specific 
products were identif ied, and explanation was clear and concise. 

Level 2 responses tended to identify and explain a key historical technical advancement but did not refer 
to the figures associated with it. There were often opportunities missed with regards to exemplif ication to 
further support the points they were making.  

Level 1 responses missed the focus of the question relating to technical advancements. Level 1 
responses often focused on generic statements that were not always relevant to the question such as 
the use of triangulation for reinforcement or mechanical advantage.  

The best responses referred to technical advancements such as transistors (with relation to Moore’s 
Law), touch screens in mobile devices (Apple, Steve Jobs), and the lightbulb (Thomas Edison). 

Assessment for learning 

 

When learning about key historical advancements or discoveries it would be beneficial for 
candidates to study the key figures associated with them. 

A number of examples can be found in Section 2 of the Hodder Education endorsed textbook.  
 

https://www.hoddereducation.co.uk/subjects/art-design-technology/products/16-18/ocr-design-and-technology-for-as-a-level
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Question 4 (a)  
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This question was generally answered very well. Most candidates referred to inclusivity factors with 
relation to the strength and dexterity required to operate, or enhanced safety features or functionality. 

The less successful responses focused on the user rather than on the reasons why a manufacturer 
might choose to install an electric parking brake.  
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Question 4 (b) (i)  
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This question resulted in a range of responses. Candidates who answered the question split the triangle 
into two right angled triangles before applying/manipulating appropriate trigonometry formula. Care must 
be taken by candidates not to round their answers throughout their working and pay specific attention to 
the format of the final answer. Several candidates missed out on full marks by not rounding their answer 
to the nearest mm. 

Exemplar 2 

Exemplar 2 is an example of a response where a candidate has clearly presented their working in a 
logical manner to achieve the correct response.  
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Question 4 (b) (ii)  

Candidates who responded well to this question identif ied the need to multiply 0.8 by 60 to achieve the 
final answer of 48 revolutions. Several candidates correctly identif ied the compound gear would rotate 
through 0.8 revolutions but missed the last crucial step to calculate the number of revolutions the worm 
wheel rotates through.  

The less successful responses often identif ied the correct formula for gear ratio but did not apply it 
correctly to the context of the question.  
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Question 4 (c) (i)  
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Candidates responded well to this question and were able to identify benefits such as the ability to 
measure direction and speed of a rotating shaft. Candidates often also correctly identif ied that 
incremental rotary encoders have no end stops and are versatile input components.  

Candidates who did not perform well did not give a detailed explanation of the benefit or demonstrate an 
understanding of the component. 
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Question 4 (c) (ii)  
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Candidates who performed well in this question were able to identify that the order of the inputs 
influenced whether the flowchart followed the left-hand or right-hand route. A followed by B would then 
result in a high beep for 0.2s. Some candidates demonstrated a deeper understanding of the flowchart 
by identifying that a longer high beep of 1.0s would sound after the 8th click.  

Candidates who did not perform so well were able to identify that a high beep would sound but often did 
not support this by demonstrating an understanding of the order of the inputs.  

Exemplar 3 

Exemplar 3 is an example of a response where a candidate has demonstrated a clear understanding of 
the flowchart and is able to explain each step. 
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Question 4 (c) (iii)  

 

Question 4 (c) (iv)  

These final two questions generated a range of responses. Candidates who identif ied that a binary 
sequence would be produced often generated correct or partially correct responses. On several 
occasions candidates did not identify that the variables would not count higher than 1 and several 
responses included values such as 5.  

Misconception 

 

A significant number of candidates did not recognise or understand the greater than (>) or 
less than (<) symbols in the flowchart and gave variable values greater than 1 or lower than 0. 
The flowchart would check each variable value after each click and if greater than 1 would 
reset to 0 (clockwise) and if less than 0 would reset to 1 (anti-clockwise).  
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