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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 2 series overview 

Candidates sitting this paper for the first time are usually unfamiliar with its approach, with multiple 

science disciplines being assessed. Historically candidates do not sit a paper that contains more than 

one science discipline in a Level 2 or 3 paper. However, most centres are familiar with the style of paper 

and in general candidates’ performance is improving, even considering the difficulties of the last few 

years. Most candidates seemed prepared for this style of paper.  

There is a lot of application and understanding of contexts that some candidates may have found 

challenging. Centres are encouraged to use sample papers and any previously sat papers available with 

the candidates to give them practice at the style of paper and the questions within.  

Some areas were answered well, and candidates showed good knowledge of sampling techniques. They 

were also able to answer questions on molecular biology techniques such as PCR and electrophoresis. 

They did not do so well when choosing apparatus to prepare standard solutions. They also found 

interpreting acid-base titration curves challenging. They struggled to calculate concentration of a 

solution.  

Even though most candidates were unable to describe the principles of Atomic Emission Spectroscopy 

they were able to interpret spectra.  

They have good understanding of aseptic techniques.  

In some cases, their lack of good scientific terminology prevented them answering questions to the 

required standard.  

Candidates also struggled with conversion of units especially related to microscopy questions.  

This is a techniques paper and so it is the techniques they need to know how to describe. Candidates 

who have had the opportunity to carry out and discuss the techniques are much more able to answer the 

questions successfully. Good use of demonstrations and video clips is also important. 

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

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

• attempted all questions 

• read the question carefully 

• had experience of laboratory techniques 

• had practised exam technique 

• had good knowledge of sampling techniques 

• had good understanding of magnification 
using microscopes 

• could choose appropriate apparatus 

• gave responses relating to context of the 
question 

• had practised mathematical skills 

• used accurate and precise science 
terminology. 

• left questions blank 

• did not answer the question as set 

• evidenced little experience of the laboratory 
techniques required by the specification 

• had weak knowledge of sampling techniques 

• did not seem to acquire a range of skills and 
knowledge as outlined in the specification 

• struggled with calculating magnification 

• did not understand the importance of choosing 
correct apparatus 

• did not show mathematical working 

• used poor or imprecise scientific terminology. 
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Question 1 (a) (i) 

Most candidates correctly chose ‘whole’. There was no pattern to the incorrect responses. 
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Question 1 (a) (ii) 

Most candidates ticked the correct box. Those that did not gain the mark commonly ticked the bottom 

box, showing a misunderstanding of what a whole sample is.  

 

Question 1 (b) (i) 

Many candidates did not read the question properly and only circled one word. There was only 1 mark 

for both correct answers making it very important that the question was read carefully and the 

instructions that followed. 
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Question 1 (b) (ii) 

This is another question where it is important to read the question carefully and follow the instructions. 

Two ticks were required for the mark. Many gave the first answer correctly but then did not tick a second 

box and so did not gain the mark.  

 

Question 1 (c) 

The questions asks for a response relating to reliability and this caused some candidates difficulty. 

Misconception 

Many candidates confused reliability with accuracy and so did not get this mark. Some also 
thought more people would make it less or more biased. The questions asks for a response in 
terms of reliability and this is what they needed to do.  
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Question 1 (d) (i) 

Many candidates discussed contamination here which was not creditworthy. Contamination unqualified 

rarely gains a mark. This question asked candidates to use the information in the question to answer. 

There is no information in the question about contaminants and so the only correct response would be in 

reference to the sharp needle.  

 

Question 1 (d) (ii) 

Most candidates answered this correctly. However, some answered in terms of health and safety. Again 

this shows the importance of reading the question carefully.  
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Question 1 (d) (iii) 

Although few candidates gave the expected response ‘pathogens’, most were able to explain that there 

may be a disease/bacteria etc present and these were sufficient as a hazard. Again, some wrote 

contamination but did not qualify what by or who was contaminated.  

 

Question 1 (d) (iv) 

It was good to see many candidates using the information in the stem to find the answer of malaria or 

mosquitos. However, several suggested sickle cell anaemia, showing they had not read in the stem that 

this was an inherited disease. Other reasonable responses were credited, e.g. hot weather causing 

heatstroke. 
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Question 1 (e) (i) 

The symbol for toxic was a common incorrect response. Many candidates did not follow the instructions 

and instead of giving a tick, labelled all the symbols. Even if labelled correctly, this did not answer the 

question and so no marks were given.  

 

Question 1 (e) (ii) 

In general, this was well answered with many candidates gaining at least 1 mark. The most common 

incorrect answer was patient rather than waste operator for the last point.  
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Question 1 (f) (i) 

This was well answered. Common mistakes were incorrect rounding or calculating the percentage and 

then doing another step, e.g. multiplying by 2.  

 

Question 1 (f) (ii) 

Candidates struggled to answer this fully. Many said only one village was sampled without expanding on 

this. The question tells them one village is sampled so this could not be credited.  
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Question 2 (a) 

In general, this was well answered. Where only 1 mark was awarded it was mostly for a correct link to 

gel electrophoresis. There was no pattern to the incorrect responses.  

 

Question 2 (b) 

Candidates did well here in general. Incorrect responses included choosing the wrong enzyme or 

suggesting primers for either answer.  
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Question 2 (c) 

Most candidates gained at least 1 mark here, usually for correct link to either denaturation or annealing. 

 

Question 2 (d) 

Here 1 000 000 000 was a common correct answer. Fewer gave the answer in standard form.  

Misconception 

A common wrong response was 60 where the candidate had just multiplied 2 by 30. Others 

misunderstood one significant figure and gave an answer of 1. 
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Question 2 (e) 

Candidates mostly gained 1 mark here for enzymes not denaturing. Some used incorrect language and 

stated they were damaged or killed. This would not gain the mark. Very few recognised this meant 

additional enzymes would not need to be added but a few did know that PCR generates heat. Many 

wrote that it was carried out at hight temperature which did not gain the mark.  

 

Question 2 (f) (i) 

The main issue here was that candidates had not read the instructions carefully. Many drew lines from 

each box on the left to a box on the right. They were only meant to draw one line. Many that followed 

instructions gained the mark. Incorrect responses using one line tended to be starting at positive or a line 

from negative to cathode.  

  



Level 3 Cambridge Technical in Applied Science - Unit 2 - January 2023 Examiners’ report 

 16 © OCR 2023 

Question 2 (f) (ii) 

Candidates that lost the mark here either put the sizes in reverse order or had the first three correct and 

then put the rest in reverse order.  
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Question 2 (f) (iii) 

Most candidates were able to gain this mark and there was no pattern to incorrect responses.  

 

Question 2 (g) 

A lot of candidates repeated the question and so did not gain the mark, or they stated the fragments 

were smaller which is also a repeat of the question just using different wording. Those that gained the 

mark generally did for the idea of the fragments being less dense. Very few said there would be less 

resistance in the gel. Some did try to answer in this way but discussed holes or pores in the gel as if it 

was a filter. This did not gain credit.  
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Question 3 (a) (i) 

Very few candidates gained marks here. Many tried to describe a titration method so had not read or 

understood the question. If they had suggested the correct apparatus they could still gain marks. Most 

did not because they did not understand the importance of selecting the most appropriately sized 

measuring equipment.  

Assessment for learning 

It is important for students to have the opportunity to choose equipment when carrying out 
practical work. They should also have the opportunities to justify their choices. This would help 
with their practical skills and understanding as well as with exam questions.  
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Question 3 (a) (ii) 

B was the only correct answer but was not given by many candidates. There was no pattern to the 

incorrect responses. 
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Question 3 (a) (iii) 

Many candidates were able to select the correct indicator for the graph they chose in Question 3(a)(ii). 

There were a surprising number of candidates that suggest litmus even though that was not an option 

and would not work. Again this shows the importance of good exam technique as the first mark was a 

multiple choice style question. Few candidates gained the second marking point. Many described the 

endpoint of the reaction but did not link it to the rapid pH change on the graph.  
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Question 3 (a) (iv) 

This was well answered. Common errors were pipette or measuring cylinder instead of burette, and 

volumetric flask instead of conical flask. Many candidates did not spell conical correctly but this did not 

prevent them gaining the mark.  

Assessment for learning 

Again, the more opportunity candidates have to carry out practical work and discuss the 
apparatus and techniques used the better they will be at this type of question. 
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Question 3 (a) (v) 

It was good to see most candidates attempt this question. Most gained at least 1 mark for a correct step. 

A common 1 mark answer was 1.61 for 16.1 x 0.1 and forgetting to divide by 1000.  

Assessment for learning 

The more practice candidates get at this type of calculation the easier they will find them. The 
context in this type of question will always be different but the general calculation skill will often 
be similar if not the same. 

 

Question 3 (b) (i) 

Many candidates did not gain this mark because they stated that the autotitrator ‘did it for you’. They did 

not state how the autotitrator determined the endpoint without using an indicator.  
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Question 3 (b) (ii) 

Candidates did well on this question. A common incorrect response was the first box ‘it is not necessary 

to make up accurate standard solutions’. As with (b)(i), candidates seem to think autotitrators do 

everything for you and do not need setting up correctly. It would be useful if they got the opportunity to 

use an autotitrator, or see a video demonstration of one being used so they understood the procedure 

needed.  
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Question 3 (b) (iii) 

This question involved candidates carrying out a conversion and giving the answer to 3 significant 

figures. Most candidates were able to do the calculation correctly but many did not do the conversion to 

mg and most forgot to write their answer to 3 significant figures.  

Assessment for learning 

Good exam technique would be to tick off each instruction in a question so that they knew they 
had done everything asked.  
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Question 4 (a) 

This was a well answered question. Many candidates gave their answer in centimetres which was 

acceptable.  
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Question 4 (a) (ii) 

Error carried forward was given on this question. However, if candidates answered 4(a)(i) in cm they 

needed to make sure they converted their answer to mm.  

Assessment for learning 

It is good exam practice to circle the units on the answer line so the candidate knows if a 
conversion is needed.  

 

Question 4 (a) (iii) 

Very few candidates gained a mark here. Many drew a 1 cm scale. Very few showed how they did their 

working. Working was not necessary but may have helped them get the right answer. Again circling the 

units may also have helped as it would have prompted them to do a correct conversion. 

 

Question 4 (a) (iv) 

Candidates seemed to recognise that it was the ‘spikes’ that was being asked for. However, most used 

incorrect terminology and so did not gain the mark. Cilia and flagellum were common incorrect 

responses.  
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Question 4 (v) 

Nucleus was a common (correct) response. However, many candidates repeated the question and said 

they infected cells and so did not gain a mark. Another common incorrect response was ribosome.  

 

Question 4 (a) (vi) 

This was a ‘describe AND explain’ question. Most candidates suggested one or two advantages but did 

not explain the advantage, and so only gained 1 mark. Some candidates misread the question and gave 

an advantage and a disadvantage and so also only gained 1 mark. Very few gave the answer on the left-

hand side of the mark scheme. Most gained marks for the allowable responses of cheap or portable.  

 

Question 4 (a) (vii) 

Most candidates gained 1 mark for the idea that the magnification or resolution of a light microscope was 

not high enough. A few also stated the particles were too small to be seen for a second mark. Almost no 

candidate gave the other response that particles are less than half the wavelength of visible light.  
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Question 4 (b) (i) and (ii) 

Candidates struggled with both these questions. They could not convert between micrometres and 

millimetres. 

Assessment for learning 

Giving students opportunities to practice unit conversions will help them use equipment 

correctly as well as answer exam questions. They could have more practice using stage 

micrometers and eyepiece graticules during microscope work which would help them with their 

unit conversions.  
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Question 4 (b) (iii) 

Most candidates did not show their working here. Most did not give the correct answer but some of those 

that showed their working gained a calculation mark. Again, this question relied on conversion skills.  

 

Question 4 (b) (iv) 

Several candidates discussed refocusing rather than recalibrating. Others suggested starting with the 

lowest magnification. This shows they did not read the question carefully. Some candidates did 

understand they had to recalibrate although they did not always use that term.   
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Question 4 (b) (v) 

Most candidates gained at least 1 mark here. ‘The same’ in the first set was the most common correct 

response. The most common incorrect answer was circling ‘the same length’ in the final set.  
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Question 5 (a) 
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It was clear that not all candidates knew what AES was. Many discussed flame tests in relation to the 

colours on the spectrum. It is important that students have opportunities to see and/or use all the 

procedures and techniques in the specification. Few correctly described the principles of AES.  

However, despite this, it was good to see most candidates were able to gain credit for interpreting the 

spectrum. Most were able to identify lithium and sodium as the ions present. A few thought calcium was 

also present but the better responses also recognised there were no lines corresponding to sodium or 

calcium. The best responses also discussed the lines in terms of wavelength and some gave examples 

of matching wavelengths. 
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Question 5 (b) (i) 

This question was well answered and there was no pattern to incorrect answers. 
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Question 5 (b) (ii) 

This question was well answered and there was no pattern to incorrect answers. 

 

Question 5 (b) (iii) 

This question was well answered and there was no pattern to incorrect answers. 

 

Question 5 (b) (iv) 

This question was less well answered than (b)(ii) and (b)(iii). F was a common incorrect response.  

 

Question 5 (b) (v) 

Very few candidates answered this correctly. Common incorrect responses were the ideas that 

ultraviolet (UV) light detects or reflects proteins, or that proteins are easier to see in UV light.  
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Question 5 (b) (vi) 

Very few candidates gained both marks here. The most common correct response was water 

purification. The other correct responses were rarely seen, with most candidates suggesting it is used to 

identify proteins. 

 

Question 6 (a) (i) 

Many candidates gained all 3 marks here. A common incorrect response was linking ‘protein growth 

factors’ to refrigeration.  
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Question 6 (a) (ii) 

It is important that candidates answered this question in terms of airborne contamination. Many just 

stated ‘to prevent contamination’ but did not say of what or by what. Many also thought air flow cabinets 

were used to keep the temperature constant. It is important that students are taught the reason for using 

specific equipment.  

 

Question 6 (a) (iii) 

Although most candidates realised this was to prevent contamination of the cultures, few recognised that 

it was to prevent contamination from Kareem’s hands. It was not enough to say prevent contamination 

by Kareem as gloves would not prevent contamination from other parts of Kareem. Others assumed the 

gloves would cause contamination either on the cultures or in the lab. Some candidates did not read the 

question carefully and did not answer in relation to the cultures but discussed vague contamination of lab 

or people.  

 

Question 6 (a) (iv) 

Most candidates gained both marks here. Tissue cultures and surgery were the most common correct 

responses.  
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Question 6 (b) (i) 

 

All candidates gained this mark. 
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Question 6 (b) (ii) 

  

Most candidates gained 1 mark for the top box. Quite a few did not read the question correctly and so 

only gave one tick. The second and third boxes were the most common incorrect responses. 
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Question 6 (c) 

This was not well answered. Many candidates thought they had to describe streaking technique as they 

had not read or understood the question properly. The most common correct response was ‘the 

inoculating loop has lost most of the bacteria towards the end of the streak’. 
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support@ocr.org.uk

For more information visit
	 ocr.org.uk/qualifications/resource-finder
	 ocr.org.uk
	 facebook.com/ocrexams
	 twitter.com/ocrexams
	 instagram.com/ocrexaminations
	 linkedin.com/company/ocr
	 youtube.com/ocrexams

We really value your feedback

Click to send us an autogenerated email about  
this resource. Add comments if you want to.  
Let us know how we can improve this resource or 
what else you need. Your email address will not be 
used or shared for any marketing purposes. 

          

OCR is part of Cambridge University Press & Assessment, a department of the University of Cambridge. 

For staff training purposes and as part of our quality assurance programme your call may be recorded or monitored. © OCR 2023 Oxford Cambridge and 
RSA Examinations is a Company Limited by Guarantee. Registered in England. Registered office The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA.  
Registered company number 3484466. OCR is an exempt charity.

OCR operates academic and vocational qualifications regulated by Ofqual, Qualifications Wales and CCEA as listed in their qualifications registers including A Levels, 
GCSEs, Cambridge Technicals and Cambridge Nationals.

OCR provides resources to help you deliver our qualifications. These resources do not represent any particular teaching method we expect you to use. We update 
our resources regularly and aim to make sure content is accurate but please check the OCR website so that you have the most up to date version. OCR cannot be 
held responsible for any errors or omissions in these resources.

Though we make every effort to check our resources, there may be contradictions between published support and the specification, so it is important that you 
always use information in the latest specification. We indicate any specification changes within the document itself, change the version number and provide a 
summary of the changes. If you do notice a discrepancy between the specification and a resource, please contact us.

You can copy and distribute this resource freely if you keep the OCR logo and this small print intact and you acknowledge OCR as the originator of the resource.

OCR acknowledges the use of the following content: N/A

Whether you already offer OCR qualifications, are new to OCR or are thinking about switching, you can request more information using our Expression of Interest form.

Please get in touch if you want to discuss the accessibility of resources we offer to support you in delivering our qualifications. 

I like this

I dislike this

I dislike this

Please note – web links are correct at date 
of publication but other websites may 
change over time. If you have any problems 
with a link you may want to navigate to that 
organisation’s website for a direct search.
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