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Information about the NSAA 
From: https://www.undergraduate.study.cam.ac.uk/courses/natural-sciences#entry-requirements (accessed September 2020) 

For 2021 entry, applicants for Natural Sciences are required to take a pre-interview written assessment on 5 November 
2020, at an authorised centre local to them (for a lot of applicants, this will be their school/college). You need to be 
registered by 15 October 2020 to take the assessment, and your assessment centre must do this for you. Please note 
that open centres may set an earlier deadline for accepting entries, and it is your responsibility to check if this applies at 
your centre. See admission assessments for full details. 

Assessment format 

The format for the 2020 assessment will be as follows: 

▪ Section 1: Multiple choice questions in mathematics plus one science (Biology, Chemistry or Physics) (60

minutes) 

▪ Section 2: Extended multiple choice questions in Biology, Chemistry or Physics (60 minutes)

Please note that your performance in the pre-interview assessment will not be considered in isolation, but will be taken 
into account alongside the other elements of your application. 

Specimen and past papers 

A specimen paper has been produced to allow you to sample the written assessment format and practice under timed 
conditions. It is not expected that you will answer every question correctly; the written assessment is designed to be 
challenging. Even some strong candidates may not complete the paper in the time allowed; it is designed to distinguish 
across our field of high-calibre applicants. 

Experience with similar assessments and from trials indicates that, on average, typical applicants to the most highly 
selective undergraduate courses (who are by definition academically very able) will gain approximately half of the 
available marks. The best applicants will score more highly, but only relatively few are expected to gain more than 
80 per cent of the available marks. 

Written assessments help admissions tutors to assess whether candidates have the skills, aptitudes and any required 
subject knowledge and understanding required to study the relevant course at Cambridge. They are only one of the 
elements used in the admissions process. Others include a candidate’s academic record and forecast grades in school-
leaving examinations; UCAS application form; examples of recent written work submitted to the College to which they are 
applying; and performance at interview, if invited to attend. 

When using the specimen and past papers below, please note the following changes to the 2020 Natural 
Sciences admissions assessment: 

From: https://www.undergraduate.study.cam.ac.uk/apply/how/natural-sciences-admission-test (accessed September 2023) 

http://www.smashingscience.org/
https://www.undergraduate.study.cam.ac.uk/courses/natural-sciences#entry-requirements
https://www.undergraduate.study.cam.ac.uk/applying/admission-assessments
https://www.undergraduate.study.cam.ac.uk/apply/how/natural-sciences-admission-test
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Changes to the assessment format 
Please be aware that Section 2 Biology was updated in 2022. Section 2 Biology now tests knowledge of advanced topics, 

bringing it in line with Section 2 Physics and Chemistry. You should take this into consideration when looking at past 

papers. 

In addition, the following changes were made to the Natural Sciences Admissions Assessment (NSAA) in 2020. 

NSAA From 2020 In previous years 

Section 1 ▪ 60 minutes 

▪ 4 parts, of which candidates should 

answer 2 (mathematics and one of 

the sciences). Each part contains 20 

multiple-choice questions. 

▪ 80 minutes 

▪ 5, parts, of which candidates should 

answer 3. Each part contains 18 

multiple-choice questions. 

Section 2 ▪ 60 minutes 

▪ 3 parts, of which candidates should 

answer 1. Each part contains 20 

multiple-choice questions. 

▪ Marking solely based on answers on 

multiple choice answer sheet 

▪ Calculators not permitted 

▪ 40 minutes 

▪ 6 questions, of which candidates answer 

2 

▪ Marking took account of working 

provided on question paper 

▪ Calculators permitted 

 

Additional information 
There is a strong focus on mental arithmetic (both sections now do not allow a calculator. IB Chemistry Higher Level Topic 1 

might help provide additional practice for these kinds of questions. 

Some question numbers aren’t assigned to actual questions, this is a problem that will be fixed in the next draft, the questions 

aren’t missing, it’s just an artefact of the process used to compile this.  

There is a note about when marking would happen for the 2016 exam for Biology, at 11th November, the exam was on the 2nd 

November, which implies that the marking of them happens as one might expect, and before the interviews.  

A note on how marks were assigned topics 
Sometimes topic boundaries are blurred, for instance reactivity from periodicity and electrochemistry.  

For section 1 most of the material mapped to AS except electrolysis which is instead found in A2 Topic 24.  

Also, a couple of questions, labelled with 2x, examined a range of topics in a sequential way that made it hard to 

satisfactorily slice the questions into disparate topics, though the marks were assigned correctly. This is for the 

older short answer section 2 before it became all multiple choice, so a lot less relevant moving ahead.  

For more practice on the all important topic 2 (stoichiometry) you can look at IB Higher Level (IB Topic number 1) 

questions, which can be found here: 

https://www.smashingscience.org/ib-chemistry-hl-sl  

Remember, these questions need to be done without a calculator, and if there are about 3 steps to an IB HL 

question, there are 5 to 7 steps for a calculation question in the NSAA. So being quick o these kind of questions is 

key.  

  

http://www.smashingscience.org/
https://www.smashingscience.org/ib-chemistry-hl-sl
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Comparing marks allocated to each topic 

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37
Ion
Test

Sect 1&2 (20sp-22) 0 4.6 23.0 5.3 6.6 9.2 3.9 7.2 4.6 5.3 0.0 0.7 0.0 0.7 3.3 0.0 0.0 2.0 2.0 0.0 1.3 0.7 2.6 4.6 0.7 7.9 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 3.9 1.3

Section 1&2 (ALL) 0 2.6 26.8 3.9 3.3 8.3 5.4 4.6 2.6 4.8 0.0 0.2 0.0 0.2 10.7 0.0 0.0 0.9 0.7 0.0 0.4 0.2 1.5 1.7 5.4 6.8 4.1 0.0 0.0 0.9 0.0 2.2 0.0 0.0 0.0 0.2 0.7 1.3 1.3
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Percentage of all marks awarded for each topic of the NSAA mapped to A Level Topics from Specimen Paper 2016 to 2022 (19 papers)
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37
Ion
Test

Section 1 6.1 26.8 2.4 5.5 6.7 6.1 11.0 6.1 8.5 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.6 1.2 0.0 0.6 0.0 3.0 0.0 10.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 2.4 3.7

Section 2 0.7 26.7 4.7 2.0 9.1 5.1 1.0 0.7 2.7 0.0 0.3 0.0 0.3 15.5 0.0 0.0 1.0 0.3 0.0 0.3 0.3 0.7 8.4 4.7 6.8 0.0 0.0 1.4 0.0 3.4 0.0 0.0 0.0 0.0 1.0 2.0 0.7 0.7
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Percentage of all marks awarded for each topic of the NSAA mapped to A Level Topics from Specimen Paper 2016 to 2022 (19 papers)
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Comments on the distribution of marks  
As the comparison with the most recent versus all of the exams, the general trends seems to be stable in which topics are 

examined more often.  

These topics are ordered by mark frequency for the most recent exams, which all use the 2023 new exam format. These map 

well with all of the exams, with the exception of topic 14 (organis) which is substantially less in more recent exams, and topic 24 

(electrochemistry) which was less frequent, and is now even rarer. 

  
Sect 1&2 (20sp-

22) 
Section 1&2 

(ALL) Section 1 Section 2 

2 23.0 26.8 26.8 26.7 

5 9.2 8.3 6.7 9.1 

25 7.9 6.8 0.0 6.8 

7 7.2 4.6 11.0 1.0 

4 6.6 3.3 5.5 2.0 

3 5.3 3.9 2.4 4.7 

9 5.3 4.8 8.5 2.7 

1 4.6 2.6 6.1 0.7 

8 4.6 2.6 6.1 0.7 

23 4.6 1.7 0.0 8.4 

6 3.9 5.4 6.1 5.1 

37 3.9 1.3 2.4 0.7 

14 3.3 10.7 1.8 15.5 

22 2.6 1.5 3.0 0.7 

26 2.6 4.1 0.0 0.0 

17 2.0 0.9 0.6 1.0 

18 2.0 0.7 1.2 0.3 

20 1.3 0.4 0.6 0.3 

Ion Tests 1.3 1.3 3.7 0.7 

11 0.7 0.2 0.0 0.3 

13 0.7 0.2 0.0 0.3 

21 0.7 0.2 0.0 0.3 

24 0.7 5.4 10.4 4.7 

35 0.7 0.2 0.0 1.0 

10 0.0 0.0 0.0 0.0 

12 0.0 0.0 0.0 0.0 

15 0.0 0.0 0.0 0.0 

16 0.0 0.0 0.0 0.0 

19 0.0 0.0 0.0 0.0 

27 0.0 0.0 0.0 0.0 

28 0.0 0.0 0.0 1.4 

29 0.0 0.9 0.0 0.0 

30 0.0 0.0 0.0 3.4 

31 0.0 2.2 0.0 0.0 

32 0.0 0.0 0.0 0.0 

33 0.0 0.0 0.0 0.0 

34 0.0 0.0 0.6 0.0 

36 0.0 0.7 0.0 2.0 
  

http://www.smashingscience.org/
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What score do you need to be accepted? 
The NSAA is just one part of the process, but looking at averages for it and accepted students, doing better in it will likely ensure 

you get an interview (no students with an unusually high score in it were denied an interview, but students with lower scores 

get accepted, and higher scores get rejected.  

St John’s College has published analysis for 2020 application year: 

1) The range and mean NSAA Section 1 & 2 scores for those made offers by 

St John's for Physical or Biological Natural Sciences: 

* range for Section 1 = 9.0 - 27.0 

* mean for Section 1 = 18.05 

* range for Section 2 = 11.0 - 40.0 

* mean for Section 2 = 28.27 

2) The range and mean NSAA Section 1 & 2 scores for Physical and Biological Natural Sciences applicants placed by St John's in 

the Winter Pool: 

* range for Section 1 = 6.8 - 25.6 

* mean for Section 1 = 14.86 

* range for Section 2 = 6.0 - 38.0 

* mean for Section 2 = 22.91 

3) The range and mean NSAA Section 1 & 2 scores for Physical and Biological Natural Sciences applicants rejected by St John's: 

* range for Section 1 = 3.1 - 25.8 

* mean for Section 1 = 11.51 

* range for Section 2 = 3.0 - 36.5 

* mean for Section 2 = 19.79 

4) The range and mean NSAA Section 1 & 2 scores for Physical and Biological Natural Sciences applicants not invited by St 

John's for interview: 

* range for Section 1 = 3.1 - 22.3 

* mean for Section 1 = 11.95 

* range for Section 2 = 3.0 - 37.0 

* mean for Section 2 = 20.49 

5) The range and mean NSAA Section 1 & 2 scores for Physical and Biological Natural Sciences applicants invited by St John's for 

interview: 

* range for Section 1 = 6.8 - 27.0 

* mean for Section 1 = 17.02 

* range for Section 2 = 6.0 - 40.0 

* mean for Section 2 = 26.32 

6) The range and mean interview scores of Physical and Biological Natural Sciences applicants who were made offers by St 

John's: 

* range = 7.0 - 9.3 

* mean = 7.89 

7) The range and mean interview scores of Physical and Biological Natural Sciences applicants who were rejected by St John's: 

* range = 4.3 - 8.5 

* mean = 6.43 

For clarity the 2020 application year ran from applications opening in September 2019 to confirmation in August 2020. 

From: https://www.whatdotheyknow.com/request/natural_sciences_applications_20_21 

The key take away is that higher test scores do track with acceptance, but they are obviously not the only or most important 

part to the selection process. Interestingly, there is a scoring process for the interview. One student got nearly a perfect sore 

(37) for section 2 but was not invited to interview, they could have had a problem with their GCSE or AS grades, or also possible, 

a problem with their personal statement (e.g. plagiarised) or their reference.  

Another request under the Freedom of Information Act which I have processed, a really rough draft of some of this analysis is 

below, gives further clarity about offers made against various NSAA achievement profiles for the different subjects: 

http://www.smashingscience.org/
https://www.whatdotheyknow.com/request/natural_sciences_applications_20_21
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From: https://www.whatdotheyknow.com/request/statistics_for_applicants_for_ph#incoming-1693531  

 

More information about averages (this time for the Veterinary Science course) can be found here: 

 

A good explanation for this wide variability in scores is the emphasis this course places on other things, especially a strong 

personal statement and portfolio of experiences related to the subject.  

From: https://www.whatdotheyknow.com/request/admission_statistics_for_undergr_23#incoming-1995334   

http://www.smashingscience.org/
https://www.whatdotheyknow.com/request/statistics_for_applicants_for_ph#incoming-1693531
https://www.whatdotheyknow.com/request/admission_statistics_for_undergr_23#incoming-1995334
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UMS performance and the eventual HE destination of Cambridge 
applicants 
From: https://www.cao.cam.ac.uk/ums-performance-and-eventual-he-destination-cambridge-applicants 

 

This is a report by into students UMS (Uniform Mark Scale, the UK version of PUM, Percentage Uniform Mark score, which is 

used in international exams like the ones used by CAIE) from their AS levels, which were achieved before they applied to 

university. The main finding was that the students accepted into the university had on average a UMS score of 93 across all of 

their subjects, while those rejected had a UMS score of 88. The fact that this study of 40 000 applicants was carried out, and 

especially because it was published and is still hosted by the university means that this is something they would like the world, 

and probably also prospective applicants, to know about. They are the only university that asks every student specifically for 

their UMS/PUM scores.  

Another way to think about this is that if you have a lower UMS/PUM score, you probably might rethink Cambridge, and maybe 

lean more towards Oxford instead.  

 

  

http://www.smashingscience.org/
https://www.cao.cam.ac.uk/ums-performance-and-eventual-he-destination-cambridge-applicants
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Analysis of MCQ answer frequencies 

 

Major takeaways from this analysis 

1. The trends are stronger in chemistry than all, and weaker in biology.  

2. In chemistry, 8 answers, a to h, is the most common question type, and about half of Section 2 questions have 8 possible answers. Questions with 8 answers is increasingly 

common for Section 1. 

3. As common as 8 answers are, there is a very low frequency of correct answers that are assigned to answer h, or even, to a lesser extent to g and f. 

4. These trends exist across all papers from 2016sp to 2022, as well as for exam papers 2020sp and onwards.  

5. A correct answer could be any letter, but seems less likely if it is the first or the last option. So pure guesses at answer e would be optimal if these trends persist. If you had a fifty-

fifty feeling for two answers, and one was at the end of the options, maybe go for the other answer.  

6. These trends are often found in other MCQ tests, like AS Chemistry offered by CAIE, who also create the NSAA, for instance.   

http://www.smashingscience.org/
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Explained Exam Mark Schemes  
The Specimen Paper for 2020 has explained answers for section 1 questions.  

The Specimen Paper for 2022 has explained answers for section 2 questions.  

Comments on marking and unusual questions  
Marking  

Sometimes 2 marks was assigned for a single point, or 4 marks were assigned for a single correct number, but the method 

marks were not clearly described. This implies a style and a creative flair in the marking process that would be hard to find in 

CAIE or IB mark schemes for such a small sample space. This is for the older short answer section 2 before it became all multiple 

choice, so a lot less relevant moving ahead.  

 

Unusual Material in Exam Questions  

Sometimes topic boundaries are blurred, for instance reactivity from periodicity and electrochemistry.  

For section 1 most of the material mapped to AS with electrolysis in A2 Topic 24 being a notable exception.  

Basic trigonometry is included with some questions e.g.: 

Q# 92/ Cambridge/2022sp/Section 2/ www.SmashingScience.org   

 
Q# 92/ Cambridge/2022sp/Section 2/ www.SmashingScience.org   

 
In addition, use of quadratic equations is needed for a very small number of equilibrium questions: 

http://www.smashingscience.org/
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From the 2022 to 2024 CAIE A Level Chemistry Syllabus (page 21): 

 
A Level Topic # 25x Q# 264/ Cambridge/2022sp/Section 2/ www.SmashingScience.org   

 
A Level Topic # 25 Q# 265/ Cambridge/2022/Section 2/ www.SmashingScience.org   

 
Q# 264/ Cambridge/2022sp/Section 2/ www.SmashingScience.org   

 

http://www.smashingscience.org/
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Understanding and knowledge of ions tests is needed for a small proportion of questions. All these questions can be found at 

the start of this book. 

  

http://www.smashingscience.org/
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A Level Topic # Ion Test  Q# 1/ Cambridge/2022/Section 2/ www.SmashingScience.org   

 

http://www.smashingscience.org/
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A Level Topic # Ion Test  Q# 2/ Cambridge/2022/Section 1 www.SmashingScience.org  

 

http://www.smashingscience.org/
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A Level Topic # Ion Test  Q# 3/ Cambridge/2021/Section 1 www.SmashingScience.org 

A Level Topic # Ion Test  Q# 4/ Cambridge/2021/Section 1 www.SmashingScience.org 

http://www.smashingscience.org/
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A Level Topic # Ion Test  Q# 5/ Cambridge/2020/Section 2/ www.SmashingScience.org   

 
A Level Topic # Ion Test  Q# 6/ Cambridge/2020/Section 1 www.SmashingScience.org  

 

http://www.smashingscience.org/
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A Level Topic # Ion Test  Q# 7/ Cambridge/2020/Section 1 www.SmashingScience.org  

 
A Level Topic # Ion Test  Q# 8/ Cambridge/2019/Section 1 www.SmashingScience.org  

 

http://www.smashingscience.org/
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A Level Topic # 1 Q# 10/ Cambridge/2022/Section 1 www.SmashingScience.org  

 

http://www.smashingscience.org/
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A Level Topic # 1 Q# 11/ Cambridge/2022/Section 1 www.SmashingScience.org  

 
A Level Topic # 1 Q# 12/ Cambridge/2021/Section 2/ www.SmashingScience.org   
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A Level Topic # 1 Q# 13/ Cambridge/2021/Section 1 www.SmashingScience.org  

 
A Level Topic # 1 Q# 14/ Cambridge/2021/Section 1 www.SmashingScience.org  
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A Level Topic # 1 Q# 15/ Cambridge/2020/Section 2/ www.SmashingScience.org   

 

http://www.smashingscience.org/
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A Level Topic # 1 Q# 16/ Cambridge/2020/Section 1 www.SmashingScience.org  

 
A Level Topic # 1 Q# 17/ Cambridge/2019/Section 1 www.SmashingScience.org  
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A Level Topic # 1 Q# 18/ Cambridge/2018/Section 1 www.SmashingScience.org  

 
A Level Topic # 1 Q# 19/ Cambridge/2017/Section 1 www.SmashingScience.org  

 

http://www.smashingscience.org/
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A Level Topic # 1 Q# 20/ Cambridge/2017/Section 1 www.SmashingScience.org  

 
A Level Topic # 1 Q# 21/ Cambridge/2016/Section 1 www.SmashingScience.org  

 

http://www.smashingscience.org/
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A Level Topic # 2 Q# 22/ Cambridge/2022sp/Section 2/ www.SmashingScience.org   

 

http://www.smashingscience.org/
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A Level Topic # 2 Q# 23/ Cambridge/2022sp/Section 2/ www.SmashingScience.org   

 

http://www.smashingscience.org/
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A Level Topic # 2 Q# 24/ Cambridge/2022/Section 2/ www.SmashingScience.org   

 
A Level Topic # 2 Q# 25/ Cambridge/2022/Section 2/ www.SmashingScience.org   
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A Level Topic # 2 Q# 26/ Cambridge/2022/Section 1 www.SmashingScience.org  

 
A Level Topic # 2 Q# 27/ Cambridge/2022/Section 1 www.SmashingScience.org  
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A Level Topic # 2 Q# 28/ Cambridge/2021/Section 2/ www.SmashingScience.org   

 
A Level Topic # 2 Q# 29/ Cambridge/2021/Section 2/ www.SmashingScience.org   
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A Level Topic # 2 Q# 30/ Cambridge/2021/Section 2/ www.SmashingScience.org  

http://www.smashingscience.org/


www.SmashingScience.org  Patrick Brannac  Page 32 of 282 

A Level Topic # 2 Q# 31/ Cambridge/2021/Section 2/ www.SmashingScience.org   
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A Level Topic # 2 Q# 32/ Cambridge/2021/Section 2/ www.SmashingScience.org   

 
A Level Topic # 2 Q# 33/ Cambridge/2021/Section 1 www.SmashingScience.org  
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A Level Topic # 2 Q# 34/ Cambridge/2021/Section 1 www.SmashingScience.org  

 
A Level Topic # 2 Q# 35/ Cambridge/2020SP/Section 2/ www.SmashingScience.org   

 

http://www.smashingscience.org/


www.SmashingScience.org  Patrick Brannac  Page 35 of 282 

A Level Topic # 2 Q# 36/ Cambridge/2020SP/Section 2/ www.SmashingScience.org   
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A Level Topic # 2 Q# 37/ Cambridge/2020SP/Section 2/ www.SmashingScience.org   
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A Level Topic # 2 Q# 38/ Cambridge/2020sp (2020sp (Specimen) Paper)/Section 1 www.SmashingScience.org  
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A Level Topic # 2 Q# 39/ Cambridge/2020sp (2020sp (Specimen) Paper)/Section 1 www.SmashingScience.org  

 
A Level Topic # 2 Q# 40/ Cambridge/2020sp (2020sp (Specimen) Paper)/Section 1 www.SmashingScience.org  

 
A Level Topic # 2 Q# 41/ Cambridge/2020sp (2020sp (Specimen) Paper)/Section 1 www.SmashingScience.org  
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Q# 117/ Cambridge/2016SP/Section 2/ www.SmashingScience.org   

Mark Scheme Unavailable        
Q# 118/ Cambridge/2016sp/Section 1 www.SmashingScience.org  (Specimen Paper) 

 
Q# 119/ Cambridge/2022sp/Section 2/ www.SmashingScience.org   
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Q# 120/ Cambridge/2022sp/Section 2/ www.SmashingScience.org   
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Q# 121/ Cambridge/2022sp/Section 2/ www.SmashingScience.org   

 

 
Q# 122/ Cambridge/2022/Section 2/ www.SmashingScience.org   

 
Q# 123/ Cambridge/2022/Section 1 www.SmashingScience.org  

 
Q# 124/ Cambridge/2021/Section 2/ www.SmashingScience.org   
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Q# 125/ Cambridge/2021/Section 2/ www.SmashingScience.org   

 
Q# 126/ Cambridge/2021/Section 1 www.SmashingScience.org  

 
Q# 127/ Cambridge/2021/Section 1 www.SmashingScience.org  

 
Q# 128/ Cambridge/2020SP/Section 2/ www.SmashingScience.org   

 
Q# 129/ Cambridge/2020SP/Section 2/ www.SmashingScience.org   

 
Q# 130/ Cambridge/2020sp (2020sp (Specimen) Paper)/Section 1 www.SmashingScience.org  

 

 
Q# 131/ Cambridge/2020/Section 2/ www.SmashingScience.org   

 
Q# 132/ Cambridge/2020/Section 1 www.SmashingScience.org  

 
Q# 133/ Cambridge/2019/Section 1 www.SmashingScience.org  

 
Q# 134/ Cambridge/2017/Section 1 www.SmashingScience.org  

 
Q# 135/ Cambridge/2017/Section 1 www.SmashingScience.org  

 
Q# 136/ Cambridge/2016SP/Section 2/ www.SmashingScience.org   

Mark Scheme Unavailable        

Q# 137/ Cambridge/2016sp/Section 1 www.SmashingScience.org  (Specimen Paper) 
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Q# 138/ Cambridge/2016/Section 2/ www.SmashingScience.org   

 
Q# 139/ Cambridge/2016/Section 1 www.SmashingScience.org  

 
Q# 140/ Cambridge/2016/Section 1 www.SmashingScience.org  

 

Q# 141/  

Q# 142/  

Q# 143/ Cambridge/2021/Section 1 www.SmashingScience.org  

 
Q# 144/ Cambridge/2020sp (2020sp (Specimen) Paper)/Section 1 www.SmashingScience.org  
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Q# 145/ Cambridge/2020/Section 2/ www.SmashingScience.org   

 
Q# 146/ Cambridge/2020/Section 1 www.SmashingScience.org  

 
Q# 147/ Cambridge/2019/Section 1 www.SmashingScience.org  

 
Q# 148/ Cambridge/2018/Section 1 www.SmashingScience.org  

 
Q# 149/ Cambridge/2017/Section 1 www.SmashingScience.org  

 
Q# 150/ Cambridge/2017/Section 1 www.SmashingScience.org  

 
Q# 151/ Cambridge/2016SP/Section 2/ www.SmashingScience.org   

Mark Scheme Unavailable        

Q# 152/ Cambridge/2016sp/Section 1 www.SmashingScience.org  (Specimen Paper) 
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Q# 153/ Cambridge/2016/Section 2/ www.SmashingScience.org   

 

 
Q# 154/ Cambridge/2016/Section 1 www.SmashingScience.org  
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Q# 155/ Cambridge/2022/Section 2/ www.SmashingScience.org   

 
Q# 156/  

 
Q# 157/ Cambridge/2022/Section 1 www.SmashingScience.org  

 
Q# 158/ Cambridge/2021/Section 1 www.SmashingScience.org  

 
Q# 159/ Cambridge/2021/Section 1 www.SmashingScience.org  

 
Q# 160/ Cambridge/2020SP/Section 2/ www.SmashingScience.org   

 
Q# 161/ Cambridge/2020SP/Section 2/ www.SmashingScience.org   

 
Q# 162/ Cambridge/2020sp (2020sp (Specimen) Paper)/Section 1 www.SmashingScience.org  

 

 
Q# 163/ Cambridge/2020sp (2020sp (Specimen) Paper)/Section 1 www.SmashingScience.org  
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Q# 164/ Cambridge/2020/Section 1 www.SmashingScience.org  

 
Q# 165/ Cambridge/2020/Section 1 www.SmashingScience.org  

 
Q# 166/ Cambridge/2018/Section 1 www.SmashingScience.org  

 
Q# 167/ Cambridge/2018/Section 1 www.SmashingScience.org  

 
Q# 168/ Cambridge/2018/Section 1 www.SmashingScience.org  

 
Q# 169/ Cambridge/2017/Section 1 www.SmashingScience.org  

 
Q# 170/ Cambridge/2017/Section 1 www.SmashingScience.org  

 
Q# 171/ Cambridge/2017/Section 1 www.SmashingScience.org  

 
Q# 172/ Cambridge/2016sp/Section 1 www.SmashingScience.org  (Specimen Paper) 

 
Q# 173/ Cambridge/2016sp/Section 1 www.SmashingScience.org  (Specimen Paper) 

 
Q# 174/ Cambridge/2016/Section 1 www.SmashingScience.org  

 
Q# 175/ Cambridge/2016/Section 1 www.SmashingScience.org  

 

Q# 176/  

Q# 177/  

Q# 178/ Cambridge/2021/Section 1 www.SmashingScience.org  
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Q# 179/ Cambridge/2021/Section 1 www.SmashingScience.org  

 
Q# 180/ Cambridge/2020sp (2020sp (Specimen) Paper)/Section 1 www.SmashingScience.org  

 

 
Q# 181/ Cambridge/2020/Section 2/ www.SmashingScience.org   

 
Q# 182/ Cambridge/2020/Section 1 www.SmashingScience.org  

 
Q# 183/ Cambridge/2019/Section 1 www.SmashingScience.org  

 
Q# 184/ Cambridge/2018/Section 1 www.SmashingScience.org  

 
Q# 185/ Cambridge/2017/Section 1 www.SmashingScience.org  

 
Q# 186/ Cambridge/2017/Section 1 www.SmashingScience.org  

 
Q# 187/ Cambridge/2016/Section 1 www.SmashingScience.org  

 
Q# 188/ Cambridge/2021/Section 1 www.SmashingScience.org  

 
Q# 189/ Cambridge/2021/Section 1 www.SmashingScience.org  

 
Q# 190/ Cambridge/2020sp (2020sp (Specimen) Paper)/Section 1 www.SmashingScience.org  
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Q# 191/ Cambridge/2020sp (2020sp (Specimen) Paper)/Section 1 www.SmashingScience.org  
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Q# 192/ Cambridge/2020/Section 2/ www.SmashingScience.org   

 
Q# 193/ Cambridge/2020/Section 2/ www.SmashingScience.org   

 
Q# 194/ Cambridge/2020/Section 1 www.SmashingScience.org  

 
Q# 195/ Cambridge/2020/Section 1 www.SmashingScience.org  

 
Q# 196/ Cambridge/2019/Section 2/ www.SmashingScience.org   
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Q# 197/ Cambridge/2019/Section 1 www.SmashingScience.org  

 
Q# 198/ Cambridge/2019/Section 1 www.SmashingScience.org  

 
Q# 199/ Cambridge/2018/Section 1 www.SmashingScience.org  

 
Q# 200/ Cambridge/2018/Section 1 www.SmashingScience.org  

 
Q# 201/ Cambridge/2018/Section 1 www.SmashingScience.org  

 
Q# 202/ Cambridge/2017/Section 1 www.SmashingScience.org  

 
Q# 203/ Cambridge/2016sp/Section 1 www.SmashingScience.org  (Specimen Paper) 

 
Q# 204/ Cambridge/2016sp/Section 1 www.SmashingScience.org  (Specimen Paper) 

 
Q# 205/ Cambridge/2020/Section 2/ www.SmashingScience.org   

 
Q# 206/ Cambridge/2022/Section 2/ www.SmashingScience.org   

 
Q# 207/ Cambridge/2022/Section 2/ www.SmashingScience.org   

 
Q# 208/ Cambridge/2022/Section 1 www.SmashingScience.org  

 
Q# 209/ Cambridge/2022/Section 1 www.SmashingScience.org  

 
Q# 210/ Cambridge/2020/Section 2/ www.SmashingScience.org   

 
Q# 211/ Cambridge/2020/Section 2/ www.SmashingScience.org   

 
Q# 212/ Cambridge/2019/Section 2/ www.SmashingScience.org   

 
Q# 213/ Cambridge/2019/Section 1 www.SmashingScience.org  
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Q# 214/ Cambridge/2017/Section 2/ www.SmashingScience.org   
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Q# 215/ Cambridge/2016SP/Section 2/ www.SmashingScience.org   

Mark Scheme Unavailable        
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Q# 216/ Cambridge/2016/Section 2/ www.SmashingScience.org   

 
 
Q# 217/ Cambridge/2016/Section 2/ www.SmashingScience.org   
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Q# 218/ Cambridge/2016/Section 2/ www.SmashingScience.org   
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Q# 219/ Cambridge/2022sp/Section 2/ www.SmashingScience.org   
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Q# 220/ Cambridge/2021/Section 2/ www.SmashingScience.org   

 
Q# 221/ Cambridge/2021/Section 2/ www.SmashingScience.org   

 
Q# 222/ Cambridge/2018/Section 1 www.SmashingScience.org  

 
Q# 223/ Cambridge/2022/Section 2/ www.SmashingScience.org   

 

Q# 224/  

Q# 225/ Cambridge/2021/Section 1 www.SmashingScience.org  

 
Q# 226/ Cambridge/2022/Section 2/ www.SmashingScience.org   
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Q# 227/ Cambridge/2021/Section 1 www.SmashingScience.org  

 
Q# 228/ Cambridge/2020SP/Section 2/ www.SmashingScience.org   

 
Q# 229/ Cambridge/2022sp/Section 2/ www.SmashingScience.org   

 

 
Q# 230/ Cambridge/2022/Section 1 www.SmashingScience.org  

 
Q# 231/ Cambridge/2021/Section 1 www.SmashingScience.org  

 
Q# 232/ Cambridge/2020SP/Section 2/ www.SmashingScience.org   

 
Q# 233/ Cambridge/2019/Section 1 www.SmashingScience.org  

 
Q# 234/ Cambridge/2018/Section 1 www.SmashingScience.org  

 
Q# 235/ Cambridge/2016sp/Section 1 www.SmashingScience.org  (Specimen Paper) 

 
Q# 236/ Cambridge/2021/Section 2/ www.SmashingScience.org   

 
Q# 237/ Cambridge/2019/Section 2/ www.SmashingScience.org   
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Q# 238/ Cambridge/2017/Section 2/ www.SmashingScience.org   
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Q# 239/  

Q# 240/  

Q# 241/ Cambridge/2022/Section 2/ www.SmashingScience.org   

 

Q# 242/  

Q# 243/  

Q# 244/  

Q# 245/ Cambridge/2021/Section 1 www.SmashingScience.org  
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Q# 246/ Cambridge/2020sp (2020sp (Specimen) Paper)/Section 1 www.SmashingScience.org  

 

 
Q# 247/ Cambridge/2020/Section 2/ www.SmashingScience.org   

 
Q# 248/ Cambridge/2020/Section 2/ www.SmashingScience.org   

 
Q# 249/ Cambridge/2020/Section 1 www.SmashingScience.org  

 
Q# 250/ Cambridge/2020/Section 1 www.SmashingScience.org  

 
Q# 251/ Cambridge/2019/Section 1 www.SmashingScience.org  

 
Q# 252/ Cambridge/2019/Section 1 www.SmashingScience.org  
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Q# 253/ Cambridge/2018/Section 2/ www.SmashingScience.org   

 

 
Q# 254/ Cambridge/2018/Section 1 www.SmashingScience.org  

 
Q# 255/ Cambridge/2017/Section 1 www.SmashingScience.org  

 
Q# 256/ Cambridge/2017/Section 1 www.SmashingScience.org  

 
Q# 257/ Cambridge/2016sp/Section 1 www.SmashingScience.org  (Specimen Paper) 

 
Q# 258/ Cambridge/2016/Section 1 www.SmashingScience.org  

 
Q# 259/ Cambridge/2016/Section 1 www.SmashingScience.org  
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Q# 260/ Cambridge/2016/Section 1 www.SmashingScience.org  

 
Q# 261/ Cambridge/2016/Section 1 www.SmashingScience.org  

 
Q# 262/  

Q# 263/  

Q# 264/ Cambridge/2022sp/Section 2/ www.SmashingScience.org   

 

 
Q# 265/ Cambridge/2022/Section 2/ www.SmashingScience.org   

 
Q# 266/ Cambridge/2021/Section 2/ www.SmashingScience.org   

 
Q# 267/ Cambridge/2021/Section 2/ www.SmashingScience.org   
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Q# 268/ Cambridge/2020/Section 2/ www.SmashingScience.org   

 
Q# 269/ Cambridge/2019/Section 2/ www.SmashingScience.org   

 

 
Q# 270/ Cambridge/2016SP/Section 2/ www.SmashingScience.org   

Mark Scheme Unavailable        

Q# 271/ Cambridge/2018/Section 2/ www.SmashingScience.org   
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Q# 272/ Cambridge/2018/Section 2/ www.SmashingScience.org   
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Q# 273/ Cambridge/2020/Section 1 www.SmashingScience.org  

 
Q# 274/ Cambridge/2019/Section 2/ www.SmashingScience.org   

 

http://www.smashingscience.org/


www.SmashingScience.org  Patrick Brannac  Page 271 of 282 

 
Q# 275/ Cambridge/2022sp/Section 2/ www.SmashingScience.org   

 

 
Q# 276/ Cambridge/2021/Section 2/ www.SmashingScience.org   

 

http://www.smashingscience.org/


www.SmashingScience.org  Patrick Brannac  Page 272 of 282 

Q# 277/ Cambridge/2021/Section 2/ www.SmashingScience.org   

 
Q# 278/ Cambridge/2021/Section 2/ www.SmashingScience.org   

 
Q# 279/ Cambridge/2021/Section 2/ www.SmashingScience.org   

 
Q# 280/ Cambridge/2021/Section 2/ www.SmashingScience.org   

 
Q# 281/ Cambridge/2022/Section 2/ www.SmashingScience.org   

 
Q# 282/ Cambridge/2020/Section 2/ www.SmashingScience.org   

 
Q# 283/ Cambridge/2019/Section 1 www.SmashingScience.org  

 
Q# 284/ Cambridge/2018/Section 1 www.SmashingScience.org  

 
Q# 285/ Cambridge/2017/Section 1 www.SmashingScience.org  

 
Q# 286/ Cambridge/2016/Section 1 www.SmashingScience.org  
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6 

NSAA Natural Science Admissions Assessment Syllabus mapped to 
CAIE A Level Chemistry 
 

NSAA Topic CAIE Topic NSAA Topic Details 

C1. Atomic 
structure 

T1 Atomic 
structure C1.1 Describe the structure of the atom as a central nucleus 

(containing protons and neutrons) surrounded by electrons 
moving in shells/energy levels. 

C1.2 Know the relative masses and charges of protons, neutrons 
and electrons, and recognise that most of the mass of an 
atom is in the nucleus. 

C1.3 Know and be able to use the terms atomic number and mass 

number, together with standard notation (e.g. 12C ), and so be 

able to calculate the number of protons, neutrons and 

electrons in any atom or ion. 

C1.4 Use the atomic number to write the electron configurations of 
the first 20 elements in the Periodic Table (H to Ca) in 
comma-separated format (e.g. 2,8,8,1 for a potassium atom). 

C1.5 Know the definition of isotopes as atoms of an element with 
the same number of protons but different numbers of neutrons 
(so having different mass numbers). Use data, including that 
from a mass spectrometer, to identify the number and 
abundances of different isotopes of elements. 

C1.6 Know and use the concept of relative atomic mass, Ar, 
including calculating values from given data. 

 

C2. The 
Periodic Table 
(IUPAC 
conventions, 
Groups are 
labelled as 1-
18) 
 

T9 The periodic 
table C2.1 Know that Periods are horizontal rows and Groups are vertical 

columns. 

C2.2 Know that the elements are arranged in the order of increasing 
atomic number. 

C2.3 Recall the position of metals and non-metals in the 
Periodic Table: alkali metals (Group 1), alkaline earth 
metals (Group 2), common non-metals in Group 16, 
the halogens (Group 17), the noble gases (Group 18) 
and the transition metals. 

C2.4 Know and use the relationship between the position of an 
atom in the Periodic Table (Group and Period) and the 
electron configuration of the atom. 

C2.5 Understand that elements in the same Group have similar 
chemical properties and that down a metal Group, reactivity 
increases and down a non-metal Group, reactivity 
decreases. 

 

C3. Chemical 
reactions, 
formulae and 
equations 
 

T2 Atoms, 
molecules and 
stoichiometry 
 
T7 Equilibria 

C3.1 Understand that in a chemical reaction, new substances are 
formed by the rearrangement of atoms and their electrons, but 
no nuclei are destroyed or created. 

C3.2 Know the chemical formulae of simple, common 
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ionic and covalent compounds.  

C3.3 Know and use state symbols: solid (s), liquid (l), gas 

(g), aqueous solution (aq). 

C3.4 Be able to construct and balance a chemical equation, including 
ionic and half-equations. 
C3.5 Understand that often chemical reactions can be reversible and 

do not go to completion. All of the reactants do not turn fully 
into the products but the reaction reaches a state of equilibrium 
in a closed system. 

a. Know the factors that can affect the position of an 
equilibrium (concentration of reactants/products, 
temperature, overall pressure). 

b. Predict the effect of changing these factors on the position of 
equilibrium. 

 

C4. 
Quantitative 
chemistry 
 

T2 Atoms, 
molecules and 
stoichiometry 
 
 

C4.1 Use Ar values to calculate the relative molar mass, Mr. 

C4.2 Know that Avogadro’s number gives the number of particles in 
one mole of a substance. 

C4.3 Know that one mole of a substance is the Ar or Mr in grams, 
and perform conversions of grams to moles and vice versa 
(including working in tonnes and kilograms). Know that the 
amount of a substance corresponds to the number of moles of 
a substance. 

C4.4 Calculate the percentage composition by mass of a compound 
using given Ar values. 

C4.5 Know that the empirical formula is the simplest integer ratio of 
atoms in a compound. Find the empirical formula of a 
compound from a variety of data, such as the percentage 
composition by mass of the elements present or reacting 
masses. Find the molecular formula from the empirical 
formula if given the Mr value. 

C4.6 Use balanced chemical equations to calculate the 
masses of reactants and products, including if there is a 
limiting reactant present. 

C4.7 Be able to construct balanced chemical equations from 
reacting masses or gas volumes data. 

C4.8 Understand that (for an ideal gas) one mole of a gas 
occupies a set volume at a given temperature and pressure 
(for example, 24 dm3 at room temperature and pressure 
(rtp)), and perform conversions of volumes to number of 
moles, and vice versa. 

C4.9 Solutions: 

a. Understand that concentration can be measured in mol dm–3 

or g dm–3, and be able to calculate the concentration given 
the number of moles (or mass) of solute and the volume of 
solution. 
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b. Know the term saturated solution, be able to calculate 
solubility and interpret solubility data. 

C4.10 Use the concentrations of solutions (or find the 
concentrations from given data) and the reacting ratio of 
reactants from the balanced equation to perform titration 
calculations. 

C4.11 Calculate the percentage yield of a reaction using the balanced 
chemical equation and 

the equation: percentage yield = 

actual yield (g) predicted yield (g) 

× 100 
 
  

C5. Oxidation, 
reduction and 
redox 
 

T6 
Electrochemistry C5.1 Know that on a basic level, oxidation is the gain of 

oxygen and that reduction is the removal of oxygen. 

C5.2 Know and be able to use the concept that oxidation and 
reduction are the transfer of electrons, i.e. reduction is 
the gain of electrons and oxidation is the loss of 
electrons. 

C5.3 Determine and use the oxidation states of atoms in simple 
inorganic compounds. 

C5.4 Identify any chemical equation that involves: oxidation only, 
reduction only, redox (both oxidation and reduction taking 
place), or no oxidation/reduction. 

C5.5 Understand the concept of disproportionation and recognise 
reactions (or species) where this occurs. 

C5.6 Understand the terms oxidising agent and reducing agent, and be 
able to identify them in reactions. 

 
 

C6. Chemical 
bonding, 
structure and 
properties 
 

T3 Chemical 
bonding C6.1 Define and understand the differences between elements, 

compounds and mixtures. 

C6.2 Understand that atoms often react to form compounds which 
have the electron configuration of a noble gas (Group 18). 
Understand that the type of bonding taking place depends on 
the atoms involved in the reaction. 

C6.3 Ionic bonding: 

a. Know that ions are formed by transfer of electrons from 
atoms of metals to atoms of non-metals, and that these ions 
(of opposite charge) attract to form ionic compounds. 

b. Predict the charge of the most stable ions formed from 
elements in Groups 1, 2, 16 and 17 and aluminium by 
consideration of their electron configuration. 

c. Know the chemical formulae of common compound ions, e.g. 
CO3

2– and OH–. 
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d. Know that when an element can exist in more than one 
oxidation state, e.g. Cu, Fe, then Roman numerals are used 

to denote the one present, e.g. iron(III) chloride for FeCl3. 

e. Determine the formulae of ionic compounds from their 
constituent ions. 

f. Understand the general physical properties of ionic 
compounds, such as melting point and conductivity. 

C6.4 Covalent bonding: 

a. Know that a covalent bond is formed when atoms share 
one (or more) pair(s) of electrons, generally between non-
metals. 

b. Understand that covalently bonded substances can be 
small molecules (e.g. water, ammonia, methane) or 
giant structures (e.g. diamond, graphite, silicon dioxide). 

c. Understand the general physical properties of 
substances composed of small molecules or of those 
that exist as giant covalent structures. 

C6.5 Metallic bonding: 

a. Understand that solid metals exist as a giant structure of 
positively charged ions surrounded by delocalised (free) 
electrons. 

b. Understand the general physical properties of metals, such 
as melting point and conductivity. 

C6.6 Understand that intermolecular forces can exist between 
molecules, and that these forces must be overcome in melting 
and boiling. 

C6.7 Be able to relate structure and bonding to physical 
properties, such as melting point and conductivity. 

 

C7. Group 
chemistry 
 

T9 The periodic 
table 
 
T11 Group 17 

C7.1 Know the physical and chemical properties of the alkali 
metals (Group 1), the halogens (Group 17) and the noble 
gases (Group 18). 

C7.2 Describe the trends in chemical reactivity and physical 
properties of the alkali metals (Group 1) and make 
predictions based on those trends. This includes knowledge 
of the relative positions of lithium, sodium and potassium in 
Group 1. 

C7.3 The halogens (Group 17): 

a. Describe the trends in chemical reactivity and physical 
properties of the halogens and make predictions based on 
those trends. This includes knowledge of the relative 
positions of fluorine, chlorine, bromine and iodine in Group 
17. 

b. Explain what is meant by a displacement reaction, 
in terms of reactivity competition, between 
halogens and halide ions. 
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C8. Separation 
techniques 
 

T37 Analytical 
techniques C8.1 Know that chemical processes are required to displace 

constituent elements from their compounds. 

C8.2 Know that physical processes are required to 
separate mixtures, including 
miscible/immiscible liquids and 
dissolved/insoluble solids. 

C8.3 Know when to apply the following separation techniques: 
simple/fractional distillation, paper chromatography 
(including use of Rf values), use of a separating funnel, 
centrifugation, dissolving, filtration, evaporation and 
crystallisation. 

C8.4 Know how to establish the purity of a substance using 
chromatography. 

 

C9. Acids, bases 
and salts 
 

T7 Equilibria 
C9.1 Acids: 

a. Define an acid as a substance that can form H+(aq) ions or that 
is an H+ donor. 

b. Describe reactions with metals, carbonates, metal 
hydroxides and metal oxides in which salts are formed. 

c. Understand the terms strong, weak, dilute and concentrated. 

d. Know that some oxides of non-metals react with water to form 
acidic solutions. 

e. Recall that pH is a measure of H+ ion concentration, and 
recall that a change of 1 on the pH scale corresponds to a 
change by a factor of 10 in H+ ion concentration. 

f. Know that one mole of some acidic substances is able to 
form/donate more than one mole of H+ ions, including the 
use of the terms mono-, di-, tri-, and polyprotic. 

 

C9.2 Bases: 

a. Define a base as a substance that can form OH–(aq) 
ions or that is an H+ acceptor. 

b. Understand the terms strong, weak, dilute and concentrated. 

c. Know that some oxides and hydroxides of metals 
react with water to form alkaline solutions. 

C9.3 Know that the reaction of an acid with a base can lead 
to neutralisation and is often exothermic. 

 

C10. Rates of 
reaction 
 

5 Chemical 
energetics C10.1 Describe the qualitative effects on a rate of reaction of 

concentration, temperature, particle size, a catalyst 
and, for gases, pressure. 

C10.2  Know that the rate of reaction can be found by measuring 
the loss of a reactant or the gain of a product, or by 
measurement of a physical property over time, and be able 
to identify which of these measurements can be used in a 
given situation. 
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C10.3  Interpret data in graphical form 

concerning the rate of a reaction.  

C10.4  Use collision theory to explain changes 

in the rate of a reaction. 

C10.5 Understand that particles must have sufficient energy when 
they collide to react, and that this energy is called the 
activation energy (Ea). Identify the activation energy on an 
energy level diagram. 

C10.6 Know that catalysts: 

a. are not used up in a reaction. 

b. are chemically unchanged at the end of a reaction. 

c. provide an alternative route (reaction mechanism) with a 
lower activation energy, and interpret this effect on an 
energy level diagram. 

d. do not affect the position of an equilibrium. 

e. C11. Energetics 

C11.1 Understand the concepts of an exothermic reaction, for 

which H is negative (negative enthalpy change), and an 

endothermic reaction, for which H is positive (positive 

enthalpy change). 

C11.2 Know that if a reversible reaction is exothermic in one 
direction, it is endothermic in the other direction. 

C11.3 Be able to interpret energy level diagrams. 

C11.4 Be able to calculate energy changes from specific 
heat capacities and changes in temperature in 
calorimetry experiments. 

C11.5 Know that bond breaking is endothermic and bond formation 
is exothermic, and be able to use bond energy data to 
calculate energy changes. 

 

C12. Electrolysis 
 

T24 
Electrochemistry C12.1 Understand the terms electrode, cathode (negative electrode), anode 

(positive electrode) 
and electrolyte. 

C12.2 Understand why direct current (dc), and not 
alternating current (ac), is used in electrolysis. 

C12.3 Understand that in electrolysis at the cathode, the cations 
(positively charged ions) receive electrons (reduction) to 
change into atoms or molecules, and at the anode, the 
anions (negatively charged ions) lose electrons to form 
atoms or molecules (oxidation). 

C12.4 Understand and be able to predict the products of the 
electrolysis of the following: 
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a. aqueous solutions (including those of salts), including 
situations where more than one ion/molecule is attracted to 
a single electrode 

b. molten binary compounds 

C12.5  Be able to write half-equations for the processes 

taking place at each electrode.  

C12.6 Explain how electrolysis is used to electroplate 

objects. 

 

   

C13. 
Carbon/Organic 
chemistry 
 

T13 An 
introduction to 
AS Level organic 
chemistry 

C13.1 General concepts: 

a. Know that crude oil is the main source of hydrocarbons 
and that it is separated into fractions by fractional 
distillation (names and uses of specific fractions not 
expected). 

b. Understand the link between carbon chain length and 
the following trends in physical properties of 
hydrocarbons: boiling points, viscosity, flammability. 

c. Know the use of longer chain alkanes in cracking to form 
shorter chain alkanes and alkenes, and be able to write 
balanced chemical equations for these reactions. 

d. Understand structural isomerism and be able to recognise 
examples. 

e. Understand and be able to use the following terms: molecular 
formula, 

full structural formula (displayed structure) and condensed 
structural formula. 

f. Understand and be able to use the terms complete 
combustion and incomplete combustion, and be able to 
write balanced chemical equations for such reactions. 

g. Know the IUPAC guidelines for the systematic naming of 
carbon compounds, and apply the guidelines in order to 
be able to name all the compounds in this section of the 
specification. 

h. Know and understand the terms homologous series 

and functional group.  

 

C13. 
Carbon/Organic 
chemistry 
 

T14 
Hydrocarbons 

C13.2  Alkanes (saturated hydrocarbons): 

a. Describe alkanes as a homologous series with the general 
formula of Cn H2n + 2. 

b. Be able to name, or recognise from the name, the C1 
to C6 straight-chain alkanes. 

C13.3 Alkenes (unsaturated hydrocarbons): 
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a. Describe alkenes as a homologous series with a double 

bond and the general formula Cn H2n. 

b. Be able to name, or recognise from the name, C2 to C6 
straight-chain alkenes, including the position of the double 
bond. 

c. Recognise and be able to use the test for unsaturation with 
bromine water. 

d. Know that addition reactions take place with the following 
substances: hydrogen, halogens, hydrogen halides and 
steam. Be able to write the balanced chemical equations for 
these reactions and recognise the formulae of the products 
formed. (Mechanisms and consideration of carbocation 
stability are not required.) 
 

C13. 
Carbon/Organic 
chemistry 
 

T20 
Polymerisation 
 
T35 
Polymerisation 

C13.4 Polymers: 

a. Addition polymerisation, polyalkenes: 

i. Know that alkenes or other molecules with a C=C 
bond may react with each other to form long-
chain saturated molecules called polymers by 
addition reactions called polymerisation, and 
that the unsaturated molecules are called 
monomers. 

ii. If given an unsaturated monomer molecule, be 
able to recognise the structure of the polymer 
and vice versa. 

iii. Be able to recognise the repeating unit of these 
polymers. 

b. Condensation polymerisation, polyesters and polyamides (to 
include amino acids forming proteins): 

i. If given the monomer molecules, be able to 
recognise the structure of the polymer and vice 
versa. 

ii. Be able to recognise the repeating unit of these 
polymers. 

c. Understand the terms biodegradable and non-
biodegradable when applied to polymers. 
 

C13. 
Carbon/Organic 
chemistry 
 

T16 Hydroxy 
compounds C13.5 Alcohols: 

 

a. Describe alcohols as a homologous series with the general 
formula Cn H2n + 1OH. 

b. Be able to name, or recognise from the name, C1 to C6 
straight-chain alcohols, including the position of the -OH 
group. 

c. Describe the reaction of 

alcohols with sodium metal.  
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C13. 
Carbon/Organic 
chemistry 
 

T17 Carbonyl 
compounds 

C13.6 Carboxylic acids: 

a. Describe carboxylic acids as a homologous series with 

the general formula Cn H2n + 1COOH. 

b. Be able to name, or recognise from the name, C1 to C6 
straight-chain carboxylic acids. 

c. Describe the chemical properties of carboxylic acids as those 
of weak acids, and so be able to predict their reactions and 
determine the formulae of their salts. 

d. Know that carboxylic acids react with alcohols in the 
presence of an acid catalyst to produce esters. 

 

C14. Metals 
 

iGCSE Topic 9 
Metals 
 
A Level T28 is 
not a good 
match (nothing 
on extraction, 
too much on d 
orbitals) 

C14.1 Understand that the reactivity of a metal is linked to its 
tendency to form positive ions and the ease of extraction of 
the metal. 

C14.2 Be able to use displacement reactions to establish the order of 
reactivity of metals and 

vice versa. 

C14.3 Describe how the uses of metals are related to their physical 
and chemical properties, 

e.g. Al, Fe, Cu, Ag, Au, Ti, and understand that alloys can be 

formed to produce materials with specific properties. 

C14.4 Know that most metal ores are the oxides of the metal, and 
that the extraction of metals always involves reduction 
processes. 

C14.5 Know that common properties of transition metals include: 

a. they are able to form stable ions in different oxidation states 

b. they often form coloured compounds 

c. they are often used as catalysts (as ions or atoms) 

 

C15. 
Kinetic/Particle 
theory 
 

T8 Reaction 
kinetics C15.1 Be able to describe the packing and movement of particles 

in the three states of matter: solid, liquid and gas. 

C15.2 Understand the changes to the packing and movement of 
particles in the following changes of state: freezing, melting, 
boiling/evaporating, and condensing. Understand that the 
energy required for these processes is related to the bonding 
and structure of the substance, including a consideration of 
intermolecular forces. 

 
C16. Chemical 
tests 
 

iGCSE Topic 12 
(no direct topic 
present at AS or 
A2, but these 
tests are 
required for 
Paper 3)  

 

C16.1 Know and recognise the following tests for gases: 

a. hydrogen – explodes with a ‘squeaky pop’ when a 
burning splint is held at the open end of a test tube 

b. oxygen – relights a glowing splint 

c. carbon dioxide – limewater turns cloudy when shaken with the 
gas 
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d. chlorine – damp blue litmus paper turns red and then is 
bleached (paper turns white) 

C16.2 Know, recognise and describe the following tests for the anions: 

a. carbonates – using a dilute acid 

b. halides – using an aqueous solution of silver nitrate in the 
presence of dilute nitric acid (chlorides form a white 
precipitate; bromides form a cream precipitate; iodides 
form a yellow precipitate) 

c. sulfates – using an aqueous solution of barium chloride in 
the presence of dilute hydrochloric acid 

C16.3 Know and recognise the test for the following metal 
cations using aqueous sodium hydroxide: 

a. Al3+, Ca2+ and Mg2+ each form a white precipitate. 

b. Cu2+ forms a blue precipitate. 

c. Fe2+ forms a green precipitate. 

d. Fe3+ forms a brown precipitate. 

C16.4 Recall and recognise the flame test for the cations of the 
following metals: 

Li (crimson red), Na (yellow-orange), K (lilac), Ca (red-
orange), Cu (green) 

C16.5 Know and recognise the test for the presence of water using 

anhydrous copper(II) sulfate (colour change from white to 

blue). 
 

C17. Air and 
water 
 

iGCSE Topic 10 
Chemistry and 
the environment 

C17.1 Know and be able to use the composition of dry air, 
and understand that fractional distillation can be used 
to separate the components of air. 

C17.2 Know the origins and describe the effects of greenhouse 

gases such as CO2 and CH4.  

C17.3 Know the origins and effects of gaseous pollutants such as 

CO, CO2, SO2 and NOx. 

C17.4 Know the purpose of chlorine and fluoride ions in the treatment 
of drinking water. 
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