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Main Features of this Paper 2 Workbook: 
1. Free. 1 
2. Organises the exam questions by Topic Number  

a. You can see more clearly regular and repeating patterns in the kinds of knowledge, ideas, connections 
and distinctions questions on each Topic tends to focus on.  

b. Other patterns in the structure of the question, the style it is asked and the patterns in finding the 
correct answer and selecting against the incorrect answers are also easier to see when you line up 
several questions assessing the same syllabus point side by side.  

3. Only uses CAIE 9701 A Level past exam questions, which are all clearly labelled. 
a. For students studying the CAIE 9701 Chemistry syllabus these questions are the very best resource to 

use to consolidate learning, to improve exam technique with and to practice on. 
b. Eliminates all of the problems that questions from other sources can cause.  
c. It can be used for other high school chemistry syllabi if specific exam questions similarly organised by 

chemistry topics do not exist.  
d. Trends and changes in questions and marking, including across time, can be more easily identified 

(though the A Level 9701 syllabus has remained remarkably stable in the last 20 years). 
4. Includes all answers at the back of this workbook in an easy to find referenced format. 
5. Includes exercises, activities and resources to help students: 

a. Focus thinking and build experiences to help students grow their skills in planning and in deliberate 
use of executive function to become more effective and increasingly more independent learners.  

b. Goal setting, including extracurricular and supra-curricular activities (see also 
https://www.smashingscience.org/expanding-your-mind). 

c. A scaffolded approach to a systematic long term revision program that helps build incremental 
growth in organisational skills from one test to the next. 

d. Create plans to deliver achievable steps towards their biggest dreams, including acceptance to the 
world’s best universities (see also: https://www.smashingscience.org/uni-guidance). 

e. Links throughout to activities and techniques particularly useful or helpful for English as an 
additional language learners.  

6. Includes an introduction with explanation and exercises to effective strategies to us Active Learning, 
Active Reading the Cornell Notetaking System to drive improvements in exam performance.  

7. Presents original Smashing!!! Analysis on mark frequencies and other patterns.  
a. This is intended to make it easier for students and teachers new to the syllabus to get a deeper insight 

and understanding of the exam papers, exam questions and syllabus. Broadening access to the 
highest quality materials to teach and learn science at school that were created using a data driven, 
goal orientated (empirical epistemic) approach is the Smashing!!! Way. 

b. This can help maximise the number of new marks a given study hour can deliver. When used 
carefully this helps to direct revision towards the specific Topics which students are weaker in, but 
more common in the exam record. By revising only to the topics that a student is weakest in, but 
are more common, students will avoid wasting revision time on what they already know. In some 
cases, they can get 2- or even 3-times increase in the value of their revision when compared with 
simply working through a complete exam paper. A student that is already at a high A-grade level 
therefore knows about 75% of the answers in a typical Paper 2 exam: only 25% of the questions they 
encounter are relevant to their progress. This kind of Workbook could deliver to students only those 
specific questions they struggle with, so the proportion of useful questions they are working on is 
closer to 100%, instead of unstructured work on complete exam papers that would only deliver 15 
minutes every revision hour on worthwhile questions (up to a 4-fold increase in study efficiency).  

c. The most valuable intellectual skillset the best educational experiences can deliver is a deeper 
understanding of and a more effective ability to use priorities to get big things done well.   

 
1 To get a printed, paper-based version of this (by far the most effective study format of this resource), Google: ‘paperback book 
printers near me’ and send them the HYPERLINK on www.SmashingScience.org to the relevant .pdf file. If you use the 2 pages 
per sheet .pdf file you’ll be able to save resources with the same content. For the elite, premium experience, print the questions 
in black and white, and everything else in colour, with the first page being the front cover, and your favourite “Hang in there!” 
hanging kitten picture for the back cover. 
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For an Electronic Version of this Workbook  
Go to: https://www.smashingscience.org/a-level-chemistry-caie or scan this code: 
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To-Do Checklists for the Paper 2 Workbook 
1–2-minute task: Every time you open this book, read one statement, and think about another one, and give yourself 
two ticks of progress almost instantly! Eventually, the Gold statements with the most amount of ticks might be the 
things that you need to concentrate most on when you sit your exams at the end of your AS year. 

5–10-minute task: investigate a single one of the ideas, patterns, questions and issues that these statements lead 
to, like looking at websites, other exam papers or other subjects. Do not do this if you have an important test really 
soon! 

ID 
Learning and thinking about ways to maximise your 
use out of the contents of this Paper 2 Workbook  

Iron - 
read it 

Silver –thought about 
it (why is it included?) 

Gold –revisited the 
idea a month later 

1a Read this statement. ✓   

1b 

Find the page for “Exercise: My Notes about the 
Paper 2 To-Do Checklist” in the “Contents Page” of 
this Workbook. Put a paper clip on that page so you 
can always find it easily.    

1c 

Identify, extend and develop your thinking about your 
AS studies by mapping the codes for the ideas and 
prompts found in “Exercise: Structured Analysis and 
Investigation of the Paper 2 Checklist” to the “My 
Notes about the Paper 2 To-Do Checklist”.     

1d 
Read about “The Cornell Notetaking System” at the 
back of this Workbook.     

1e 
Read through and complete the “Exercise: The 
Learning and Understanding the Five R’s of the 
Cornell Notetaking”.     

1f 

Try to use the Cornell Notetaking System for one or all 
of your AS subjects, either by getting a preprinted 
notepad, or by using the pages in the section “Trying 
out the Cornell Notetaking System”    

1g 

Read through the “Learning to Learn” section at the 
back. Why do you think it was included? How could 
you use the ideas in your AS year to make the time 
spent studying more effective? How would you know if 
one way of learning is more effective than another?    

1h 
Look at www.SmashingScience.org for other free 
resources, especially about AS exam Papers 1, 2 and 
3.    

1i 

Download the .pdf file of this Workbook from 
https://www.smashingscience.org/a-level-chemistry-
caie, open , read through and then tick off each of the 
hyperlinks found in this Workbook. Any you find 
interesting highlight and save to your bookmarks on 
your browser.     

2a Think about your top 3 achievable goals for today.    

2b 

Think about 3 recent goals you achieved. Nice work 
on each one! You can enjoy past successes whenever 
you want, and that joy and pride is especially helpful 
when things seem harder. Your brain is designed to 
work better on bigger ideas, like the ones you 
encounter in your studies when you are in a better 
mood. Stress shuts down your higher order thinking 
and prepares you for a fight or flight response so 
working on feeling happier more often actually helps 
you learn more effectively.     

http://www.smashingscience.org/
http://www.smashingscience.org/
https://www.smashingscience.org/a-level-chemistry-caie
https://www.smashingscience.org/a-level-chemistry-caie
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ID 
Learning and thinking about ways to maximise your 
use out of the contents of this Paper 2 Workbook  

Iron - 
read it 

Silver –thought about 
it (why is it included?) 

Gold –revisited the 
idea a month later 

2c 
Think about your longer-term goals and how they map 
to your dreams. Complete the “Exercise: Goal 
Setting AS Term 1”.    

2d 

Think about and plan using the calendars in this 
Workbook other extracurricular subject goals you 
have for your AS year in things like clubs and societies, 
subject competitions, English language exams and 
work experience and activities to do on your weekends 
and in your holidays, especially the AS to A2 summer 
holiday.    

2e 

Calculate how much lesson and homework time in the 
year you have per AS level at your school using 
“Exercise: Mapping your learning hours per year per 
AS and A2 qualification”. Then work out how much 
scheduled time you will spend per mark if you get 
different kinds of grades by completing the 4 different 
tables.     

3a 

Understand that your other CAIE AS Science subjects, 
like Physics and Biology all have the same exam paper 
structure. Complete the table in: “Exercise: 
Investigate and analyse your AS Level syllabi” in 
this Workbook.    

3b 
Understand that all CAIE AS Level exams use the 
same command words in very similar ways.    

3c 

Read through the command words at the back of this 
Workbook “Command Words Used in AS Chemistry 
Exams”. Tick each one whenever you encounter it. 
Which ones are the most common? Which ones have 
you never seen in chemistry? Do the same for your 
other subjects. What are the similarities and 
differences between how these command words are 
used in your different subjects?    

3d 
Some command terms, like describe, state, identify 
usually are used for the easier kinds of questions that 
rely on fewer thinking steps.    

3e 

Harder questions tend to use command terms like 
explain, predict, deduce and sketch. In these 
questions the first mark is usually the easiest, but the 
second and especially the third and fourth marks are 
much harder because they require a level of 
completeness that strongly differentiates in difficulty 
between the A Level and iGCSE standards.     

4a Use Paper 1 questions as a starting point for each new 
topic.     

4b 

Examine question structure to learn that parts of a 
question that follow the pattern (i), (ii)…(vi) etc usually 
relate to the same part of a syllabus subtopic. Often 
ideas in an earlier part, like the answer to a 
calculation in part (i) will be needed in a later part.     

4c 

Investigate harder multipart questions that are not 
based on calculations but that follow the pattern (i), 
(ii)…(vi) etc to learn about how ideas in earlier 
answers can be useful to guide you to the correct 
answer in the later part.    

4d Learn through practice that the last parts of a 
question that follow the pattern (i), (ii)…(vi) etc tends    

http://www.smashingscience.org/
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ID 
Learning and thinking about ways to maximise your 
use out of the contents of this Paper 2 Workbook  

Iron - 
read it 

Silver –thought about 
it (why is it included?) 

Gold –revisited the 
idea a month later 

to be harder marks than earlier sections. If they feel 
easier, than it is likely you have misunderstood the 
question.  

4e 
By looking where you are losing marks in Paper 2 
most, start to think about why some other types of 
marks are harder than others.    

4f Develop habits to help you put more relevant details 
into harder questions.    

4g 
Learn about the vital difference between a correct but 
incomplete answer, and a correct and fully complete 
answer.     

4h 

Learn through practice that when you have identified 
a mark that is likely most other students will not get 
(e.g. part (vii) with an “explain” command term) you 
should be as complete as possible.    

4i 
Learn that it is more important to get all of the easier 
marks, than to get a small number of the hardest 
marks.     

4j 

Change the order you focus on questions in a P2 test 
so that you are concentrating first on the easiest 
marks, and then returning to the harder questions to 
fill in more details when you have finished the test.     

4k Use Paper 1 questions more for the topics you 
struggle most with.    

4l 

Learn that Paper 1 questions, especially looking at 
why the 3 incorrect choices are wrong can help you 
deliver more of the details that matter to examiners 
that let your answers get the hardest marks in Paper 2 
short answer questions.    

4m Think about some of the problems that     

5a 
Use a weekly planner to plan study time outside of 
lesson time.    

5b 
Use a calendar to map out when your big events in life, 
and especially at school, like topic tests and mock 
exams.     

5c 

Spend 3 minutes each week thinking about which 
revision time slots are productive, and which are not. 
Update and correct your weekly planner with this new 
information.    

5d 

Plan breaks in time slots you find hardest to study in. 
Realise that it is far better to plan a break in a timeslot 
you never study in, like on a Saturday, than to plan to 
work, but not. Taking a break is an active process 
doing something you enjoy, and it helps restore your 
energy levels. Plaining to work, but then not working 
can often be a more emotionally draining use of time 
then even working.    

5e 

Learn that you should not ask of yourself things you 
know will not happen. Learning about executive 
function, being able to work with yourself to lead 
yourself through a hard task you might not always 
enjoy to deliver an outcome you can be proud of is one 
of the most valuable and important things you can 
ever get better at.     

5f 
Use a calendar to plan things you enjoy doing after big 
events, especially exams. Being able to bargain with    

http://www.smashingscience.org/
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ID 
Learning and thinking about ways to maximise your 
use out of the contents of this Paper 2 Workbook  

Iron - 
read it 

Silver –thought about 
it (why is it included?) 

Gold –revisited the 
idea a month later 

yourself, but for yourself and your sense of joy can 
help make completing a hard task seem fairer: e.g. “If I 
revise an extra two slots earlier in the week, I can enjoy 
taking a break on Friday evening”  

5g 

Think about unusual timeslots, like at on the way to 
school, lunchtime, breaktime or before school starts 
to add unusual kind of study, like listening to 
instructional YouTube videos, using flashcards or 
creating mind maps with just a pen and a piece of 
blank paper.     

5h 

For your next test or exam, plan the number of 
timeslots remaining and the topics for each subject 
you want to revise and map out the remaining revision 
slots to all of the topics or subtopics you need to study 
using the “Exercise: Long term revision planning”    

5i 
Used the graphs and tables to identify the relative 
importance of different topics and plan more time 
slots to the most important.    
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Exercise: Investigate and Analysing your AS Level Syllabi 
Use the syllabus (google “syllabus download [exam board, e.g. AQA or CAIE] + [you subject]” to complete this table 
to compare each of your exam papers and the whole subjects with each other.  

Subject 
Syllabus 
& code 

Exam 
paper & 

title 

AS/ 
A2 

# of 
marks 

Time 
(min) 

Marks 
per 
sec 

% of 
Year 

% of A 
Level Your notes 

Chemistry 

CAIE 
9701 

1: MCQ AS 40 75 112.5 31 15.5 Details on page 11 of syllabus 

Chemistry         
Chemistry         
Chemistry         
Chemistry         
Biology          
Biology          
Biology          
Biology          
Biology          
Physics          
Physics          
Physics          
Physics          
Physics          
Maths          
Maths          
Maths          
Maths          
Maths          
English IELTS Listening        
English IELTS Reading        
English IELTS Writing        
English IELTS Speaking        
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
Maths ESAT Cambridge 

Entrance 
exam 

AS      See www.SmashingScience.org 
for free Workbooks for the ERSAT 
and other university help Chemistry ESAT AS      

Chemistry 
Olympiad UKChO Round one       https://edu.rsc.org/enrichment/uk-

chemistry-olympiad  

http://www.smashingscience.org/
http://www.smashingscience.org/
https://edu.rsc.org/enrichment/uk-chemistry-olympiad
https://edu.rsc.org/enrichment/uk-chemistry-olympiad


www.SmashingScience.org  Patrick Brannac  Page 11 of 593 

Exercise: Goal Setting AS Year 
A dream is just a goal without the plan with the steps you need to take to achieve it. You should dream big to live 
your most interesting, fun and meaningful life. The most successful people use their dreams to direct and create 
an effective plan to get the most effective use out of their time.  

This brief academic background to yourself will also allow you to see where you are at, and especially show yourself 
your interests, and what kinds of goals would best help you to use, explore and grow your curiosity and passions 
to best achieve your dreams.  

You could also use this to help you when talking to teachers, parents and others about your plans to make your best 
university application. A MS Word file of this and the other activities in this Workbook is available at:  

https://www.smashingscience.org/a-level-chemistry-caie 

Name:            Class:   

Intending to apply to (circle all):  Cambridge/Oxford/Imperial/UCL  Yes/No 
Intending to apply for medicine?       Yes/No 
Have you STARTED your Personal Statement?     Yes/No 
Are you interested in tutoring iGCSE students (chem OR biology)? Yes/No 
Email address:            

Subject 
iGCSE 
UMS % 

iGCSE 
Grade 

AS Mid 
Sem % 

AS End of 
semester Exam % 

AS Target 
UMS % 

A2 Target 
grade 

       

       

       

       

       

       

       

       

       

What do you want to do after high school? 

• What kinds of subjects might you be interested in studying at university? 
• Which universities are you hoping to go to? 
• What type of career, or profession, are you hoping to do after that university degree? 

Rank possible subjects you might study and include what kind of career you might hope it could lead to, as well as 
the universities you are interested in (1 = 1st choice, your favourite, 5 = 5th choice, least favourite): 

Number Degree subject Country  University Career 
1  UK   

2  UK   

3  UK   

4  UK   

5  UK   

6     

7     

8     

9     

10     

http://www.smashingscience.org/
https://www.smashingscience.org/a-level-chemistry-caie
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Achievements, goals and interests 
What kinds of things do you find interesting? What are you curious about in the world around you? What would you 
like to know more about? What things make you excited to find out more?  

              

              

What to do you think will be the best technological advancement in your lifetime? What could be the biggest 
scientific discovery? What do you think is the greatest question we don’t yet have an answer for? 

              

              

Which societies or organised activities (at school or outside) are you doing or intending to do? 

              

              

What do you intend to do your summer holidays after AS (e.g. work in a lab)? When are the deadlines for 
applying? 

              

              

What career would you like, and why? If you are not sure yet, what kind of work would you like to do? 

              

              

Which competitions/awards do you already have (e.g. International Chemistry/Maths/Physics Olympiad etc.) 

              

              

Which competitions/awards do you intend to do, what is the deadline for applying and date you will get the result 

              

              

Academic Targets for this term (and what you will do to achieve them): 

              

              

Supra-curricular targets (subject-specific organised activities not linked to the subject syllabus): 

              

              

Extracurricular targets (e.g. sports, music, performance, hobbies) for the first few weeks of term? 

              

              

What are top 3 best books you have read? What was your most fun book to read? 

              

              

What was the latest big science news you heard about? What is the most amazing science news you know?  

              

             

http://www.smashingscience.org/
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Exercise: End of Topic Targets Checklist 
Recording your targets as you achieve them 
For each topic you ought to try to do as many of the following things to get the most out of your time, the most 
out of the resources available to you so that you grow as a thoughtful and deliberate student.  

• Tick each goal off as you complete it in the table that follows. 
• Growth is difficult and uncomfortable, but you should choose to do these things, and the other 

things, not because they are easy, but because they are hard, because that goal will serve to 
organize and measure the best of our energies and skills, because that challenge is one that we 
are willing to accept, one we are unwilling to postpone, and one which we intend to win!2 

• For more copies of this checklist see the editable Word file on: 
https://www.smashingscience.org/a-level-chemistry-caie  

• Most of these targets can also be used for other sciences you might be studying, as well as (some) 
other non-science subjects.  

Reviewing your performance 
After you have completed every topic you can review your performance, not only in terms of the end of topic 
test, but also other important behaviours the highly effective students show and grow during their education. 

• A structured way to do this reflection can be found in the “Exercise: End of Topic Review and 
Reflection”.  

• These are systematic ways to reflect and think about a topic you have done, so that you can try new 
things to deliver a better performance in the next topic.  

• As important as understanding what didn’t work is to celebrate what did work. Find your wins from 
the last topic, recognise them, and celebrate them. You could, for instance include them when 
you think about the 3 goals you have accomplished in the To-do Checklist at the start.  

• Being detailed and specific in what the problem could be if you didn’t learn as well as you would 
like can help you be specific and detailed in how you will fix it. It will also help you find out more 
about your learning style and give you a better understanding of yourself, and better control over 
yourself.  

• A key component to executive function is to think that there is a part of yourself that is the CEO or 
boss, of all of the other parts of your self and your mind. But most of yourself is not that boss part, 
so to develop an effective (functional) relationship with yourself it is important that you are working 
with yourself in a positive and thoughtful and kind way. Do not ask things of yourself that you know 
are unlikely to happen, or are impossible to achieve. When you are making plans about what you 
will do to improve, you should aim to be a good boss, someone who delivers important and 
meaningful outcomes for yourself. A great leader does not just do whatever is easiest, or most 
popular in the short term, but instead gives a clear plan (what to do, how to do it and when) for how 
success will happen next time.  

• Small, incremental growth across time is incredibly powerful. Sometimes it happens by 
chance, or through luck, but the best way to get constant growth is to be deliberate about it, and 
rather than thinking (or hoping) you will be better next time, give yourself specific targets, for 
instance “I will put an extra 10 minutes every day to consolidate my notes and fill in the cue column 
to my notes in chemistry”. 

 
2 Another version of this famous quote is “We chose these things not because they are easy, but because we thought they would 
be easy.” 

http://www.smashingscience.org/
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Exercise: End of Topic Targets Checklist 

Topic title:              

Topic number:      Textbook pages:      
 

Aspect What you should have done Yes/No Level 

Interacted 
with your 
teacher 

Ask your teacher 1 question, about anything, once a week.  FUNDAMENTAL 
Try to answer one question asked by your teacher at least once a week.  ESSENTIAL  
Ask your teacher one question about something you do not understand in 
science once a week. 

 ESSENTIAL 

Ask your teacher one question about something to do with science every 
lesson. 

 EXTENSION 

Ask your teacher about what they find most interesting in the topic you are 
currently studying. 

 SMASHING!!! 

Notes and 
follow up 

notes 

Complete set of class note.  FUNDAMENTAL 
Cornell Notetaking Attempted.  ESSENTIAL 
Cornell Notetaking Completed.  EXTENSION 
Cornell Notetaking Completed to an exemplary standard.  EXCEPTIONAL 
Attempted the Mind Map for this topic.  ESSENTIAL  
Completed the Mind Map for this topic.  EXTENSION 

Textbook 

Read ahead before the topic has been started.  EXTENSION 
Highlighted key ideas and translate any new words (for English as a second 
language learners). 

 FUNDAMENTAL  

Completed all of the questions in the textbook when you see them.   EXTENSION 
Used ideas and important information from the textbook to improve and 
expand your class notes.  

 EXTENSION 

Past Exam 
Questions 

Completed 10% of marks in this workbook (Bronze).   FUNDAMENTAL  
Completed 25% of marks in this workbook (Silver).   ESSENTIAL  
Completed 40% of marks in this workbook (Gold).   EXTENSION 
Completed 50% of marks in this workbook (Winner).   EXCEPTIONAL  
Completed 75% of marks in this workbook (Hero).   EXCEPTIONAL 
Completed 100% of marks in this workbook (Legend).   SMASHING!!! 

Reading 

Spend more than 1 hour a week reading a book you enjoy (in any language) 
about anything. 

 ESSENTIAL 

Spend more than 3 hours a week reading a book you enjoy (in any language) 
about anything. 

 EXTENSION 

Spend more than 5 hours a week reading a book you enjoy (in any language) 
about anything. 

 EXCEPTIONAL 

Spend at least one hour a week reading a book you enjoy in English about 
anything. 

 EXTENSION 

Spend more than 3 hours a week reading a book you enjoy in English about 
anything. 

 EXCEPTIONAL 

End of 
Topic Test 

Revised sufficiently well to improve upon your score from the previous test 
(except if you are scoring over 90%, then just write Y for this goal) 

 ESSENTIAL  

Scored 10% higher than your current average   EXTENSION 
Scored 15% or more than your previous end of topic average  EXCEPTIONAL 
Scored over 90%  EXTENSION 
Scored over 95%  SMASHING!!! 

Reflection 

You filled in all of the targets you have achieved in this table when you have 
finished the topic (after the end of topic test).  

 FUNDAMENTAL 

You have looked at the goals you have achieved and the ones you have not 
and added them up and entered them into the table in the “Exercise: End of 
Topic Review and Reflection” section.  

 
ESSENTIAL 

You have given an answer (of any quality) for every question in the Review and 
Reflection section at the end of this topic 

 EXTENSION  

You have given good and thoughtful answers for every question in the Review 
and Reflection section at the end of this topic 

 EXCEPTIONAL 
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Exercise: End of Topic Review and Reflection 
This exercise will allow you to see all of your progress in every topic you complete. It will also help you become a 
more deliberate student, so that you are doing things like talking to a teacher that you might not at the start be 
comfortable with, but will build really important life skills to allow you to leave your comfort zone and talk to 
someone who might be interesting, or important, or helpful, even if it might feel easier and therefore better to do less 
and avoid new people.  
Try to be as honest and as detailed as possible. Sometimes you may think you have thought about an idea well, but 
when you talk with someone else, or write it out, it helps you better understand and allows you think more 
completely and more clearly. 

Did you achieve more goals this topic than last topic (circle)? Yes/No 

Fill in this table: 

 

Level Number of goals achieved at each level Success rate (%) 
FUNDAMENTAL /5  
ESSENTIAL /8  
EXTENSION /12  
EXCEPTIONAL /7  
Smashing!!! /3  

 

Do you feel you tried harder this topic than the previous topic? If yes, how do you know? What helped you to do 
so? If not, why not?  

              
 

              
 

What could you do differently next time? Try to avoid simply saying “more of X”, be specific instead, think carefully 
about the problem, try to think creatively, so if you found your notes less helpful, look at the section at the back 
about the Cornell Notetaking System and write out things you did not do last topic that you would like to try next 
tropic: 

              
 

              
 

              
 

What did you enjoy most about this topic? What was most interesting? 

              
 

What did you find most difficult? What could you do to make success in this area more likely? 

              
 

What did you find easiest? Why did you find it easy? 

              
 

On a scale of 1 being hardest and 5 being most difficult, circle how challenging you found this topic relative to your 
other AS topics: 

1  2  3  4  5 
What could be done to make this topic easier to understand? 

              
 

Do you have any questions about this topic? Is there anything you would like to follow up later? 

              
 

Google: [topic name] news. What is the most interesting news about this topic you found out? 
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Calendars and time management 
Organising your months in 2025 

 

 

 

 

  

Your notes: Your notes: Your notes: 

Your notes: Your notes: Your notes: 

Your notes: Your notes: Your notes: 
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Exercises: To-do Revision Checklist for Topics in Paper 2  
By showing yourself your progress it often is much easier to get large projects, like revising for your AS exams 
done. Tick off each of these accomplishments as you get them done.  

You can also use the “3-minute rule”. Instead of intending to do a 12-hour marathon revision session, just ask 
3 minutes of yourself. This can break down what is often the biggest barrier to getting things done, just 
starting, and will help you start to learn about getting better at managing Executive Function, which is an 
essential work and life skill from education.  

Just trying out and reading a part of the first AS Chemistry Topic 1 question will allow you to tick your first 
box here and will only take 3 minutes! 

Paper 2 Experiment 
type ranked by mark 

frequency in 2022-
2016: 

RANK: P2  
Noob 

P2  
Novice 

P2  
Bronze 

P2  
Silver 

P2  
Gold 

P2 
Winner3 

P2 
Hero4 

P2 
Legend5 

Marks 
1 Q 

Started 
1 Q 

done 
10% of 
marks 

25% of 
marks 

40% of 
marks 

50% of 
marks 

75% of 
marks 

100% of 
marks 

14 Hydrocarbons 123  /5 /12 /31 /49 /62 /92 /123 
3 Chemical bonding 96  /4 /10 /24 /38 /48 /72 /96 
1 Atomic structure 135  /3 /14 /34 /54 /68 /101 /135 
11 Group 17 65  /7 /7 /16 /26 /33 /49 /65 
9 The Periodic Table: 
chemical periodicity 125  /4 /13 /31 /50 /63 /94 /125 
10 Group 2 35  /4 /4 /9 /14 /18 /26 /35 
5 Chemical energetics 144  /6 /14 /36 /58 /72 /108 /144 
7 Equilibria 50  /4 /5 /13 /20 /25 /38 /50 
21 Organic synthesis 133  /5 /13 /33 /53 /67 /100 /133 
13 An introduction to AS 
Level organic chemistry 112  /6 /11 /28 /45 /56 /84 /112 
17 Carbonyl compounds 101  /5 /10 /25 /40 /51 /76 /101 
2 Atoms, molecules and 
stoichiometry 100  /4 /10 /25 /40 /50 /75 /100 
4 States of matter 76  /3 /8 /19 /30 /38 /57 /76 
22 Analytical techniques 212  /5 /21 /53 /85 /106 /159 /212 
16 Hydroxy compounds 45  /4 /5 /11 /18 /23 /34 /45 
12 Nitrogen and sulfur 68  /4 /7 /17 /27 /34 /51 /68 
8 Reaction kinetics 75  /4 /8 /19 /30 /38 /56 /75 
18 Carboxylic acids and 
derivatives 59  /3 /6 /15 /24 /30 /44 /59 
15 Halogen compounds 5  /2 /1 /1 /2 /3 /4 /5 
6 Electrochemistry 17  /3 /2 /4 /7 /9 /13 /17 
20 Polymerisation 223  /7 /22 /56 /89 /112 /167 /223 
19 Nitrogen compounds 52  /3 /5 /13 /21 /26 /39 /52 
          

Total Time, at 75 
seconds per mark 
(hours)   1.9 4.3 10.7 17.1 21.4 32.0 42.7 

  

 
3 DO NOT attempt these higher levels until you have at least a “Gold” rank on the Paper 1 & 3 topics you have so far completed.  
4 Even better than simply solving all questions, you should also be reflecting on how your answers are missing out on marks, usually 
it is either misunderstanding the hardest part of the question or failing to be fully complete.  
5 At this level of completion, it is often better to concentrate first on the parts of topics or questions you lose marks in, rather than 
all of it, which you can identify in tests and exams and through the marks you miss completing past exam questions. 
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What the most thoughtful students will get out of their extensive studying will be a capacity to do brain-based 
work under stressful circumstances, which is a part of the self-mastery skillset that will continue to deliver 
value for the whole of their lives. Outstanding grades are just a part of this larger ideal of understanding, 
managing and improving yourself in a productive and positive way to get essential, complex, important, urgent 
and meaningful things done, and done well. 

• To complete these questions, as important as your answer, is checking your answer against the mark 
scheme.  

• For each one or two pages of questions, convert your mark score into a percentage. This will allow you 
to see (and feel) your progress as you get more experience and understanding with each Topic.  

• If you find you are better at short answer questions than multiple choice questions that usually means 
you are not properly applying the mark scheme for Paper 2 and Paper 3. Sometimes students think 
correct but incomplete answers should get a harder mark that an examiner would not allow.  

Exercise: Long term revision planning  
A bad academic outcome is not evidence of being a bad student, or bad person, it is just a lack of the skills needed 
to be more organised to make effective use of your time. The more organised you become, the more successful 
you will be, regardless of what you want to do. Some chaotic study habits will allow some students with strong 
memories to succeed even without a lot of apparent organisation, but it will almost always be a more stressful and 
less successful journey, and while it might sometimes deliver a similar academic outcome, the person at the other 
end has developed far fewer life skills. 

The tables here will allow you to organise your revision and see your plan using a logical process. This will allow you 
to break down a project into smaller steps that is otherwise so large, so difficult to define and so complex that it a 
human brain cannot fully grasp it all at once. This will give you simple, straightforward steps that will turn this 
important task into an achievable goal. To be successful you do not need to always learn all of chemistry right now, 
or even most of the time learn all of AS chemistry soon, you just need next to do 50 minutes of past exam questions 
from Paper 3 this Tuesday at 7pm to win, for instance. And each slot you complete is a separate, distinct win.  

Like a scientific experiment, a systematic revision plan will enable you to record and describe to your future self 
what you did and when so you can reproduce the successful parts of your revision method and have hard data you 
can use to see what went wrong in a detailed and objective way.  

When a human brain encounters what it thinks is a substantial failure its capacity for higher order thinking (to think 
logically, creatively and analytically) is massively downregulated; it is adapted by natural selection instead to retreat 
and remove itself from the source of the failure. This is lifesaving when dealing with hungry lions and serious injury, 
but less helpful for figuring out how to improve next time on a chemistry exam. The work you do here recording what 
you did, and the updates and changes you made to your revision plan along the way may be far more valuable than 
you can imagine in learning to think about exam performance more like a logical, abstract puzzle. It will help you to 
remove some of the feelings associated with perceived lower performance. And like any puzzle, improved exam 
performance’s best solution is found fastest in the gradual and incremental growth from the reasoned application 
of organisational skills.  

 
Overview planning for: 
Next BIG Test 

Subject 
Chemistry     

Date of exam or test      

Weeks until test      

Revision slots per subject per 
week 

     

Total revision slots per subject      
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Overview planning for: 
AS Mock exam 

Subject 
Chemistry     

Date of exam or test      

Weeks until test      

Revision slots per subject per 
week 

     

Total revision slots per subject      

 
Overview planning for: 
AS CAIE exams 

Subject 
Chemistry     

Date of exam or test      

Weeks until test      

Revision slots per subject per 
week 

     

Total revision slots per subject      

 
Other tests: 
 

Overview planning for: 
Title: _____________________ 

Subject 
Chemistry     

Date of exam or test      

Weeks until test      

Revision slots per subject per 
week 

     

Total revision slots per subject      

 
 

Overview planning for: 
Title: _____________________ 

Subject 
Chemistry     

Date of exam or test      

Weeks until test      

Revision slots per subject per 
week 

     

Total revision slots per subject      

 
Overview planning for: 
Title: _____________________ 

Subject 
Chemistry     

Date of exam or test      

Weeks until test      

Revision slots per subject per 
week 

     

Total revision slots per subject      
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Planning your revisions slots 

Using the tables found in this section (“Exercise: Long term revision planning”) to work out how many revision slots 
you have for each subject based on the number of weeks left.  

Add your other subjects into the headings. You can map out the slots first in rough, by adding the topic number. 
Later you can add one- or two-word titles and other details like which exam paper you would like to focus on and 
the subtopic number (check the syllabus for this detail, this will also help you ground your revision in the what the 
syllabus describes, helping eliminate misunderstandings). 

You should allocate more overall revision time on topics: 

• That you found most difficult from previous tests.  
• That tend to be more common in the exams using the analysis found in the tables and graphs in 

this Workbook.  
• By remember to break up your revision time to introduce a variety of revision tasks, types of 

exam questions, or chemistry topics, but especially create a blend of subjects. Making 
substantial changes regularly and often with your revision program is an example of a highly 
effective learning strategy called “interleaving”6.  

You can even split single sessions into two or more smaller topics or subtopics, either by splitting one cell in the 
table, or taking up two or more cells. If you study for longer than you have planned on a topic, make sure you still 
record it on the table. This table not only helps you plan your work, but also helps you display your work which helps 
deliver feelings of accomplishment which are really important to getting big jobs done. After the exam, this extra 
work should also be visible so you can see what you did better, in part to celebrate the work you actually did, but 
also so that when you look back on your revision plan you do not have unknown amounts of work not recorded. You 
are trying to control and detail the variables in your revision method.  

• Neatly put a line through the cell and tick each revision block you have finished so you can still read 
what you did.  

• As your splendid revision plan contacts with reality, you are likely to find that some slots do not get 
done. Put 2 lines through and add a cross.  

After you have finished a specific test, you can draw a strong line in the table and use the remaining unused parts for 
the next test. Or use the same tables in a workbook for a different exam paper. Or you can get the editable Word file 
of these Workbook exercises at: https://www.smashingscience.org/a-level-chemistry-caie  

Date 
Slot 

# 
Subject and Revision Focus 

Chemistry     
31/08 :o) T2.4: Titrations 

calculations P3  
    

25/12 :o( T19.1: Primary 
amines P2  

    

  1      

  2      

  3      

  4      

  5      

  6      

 
6 https://www.coursera.org/articles/interleaving  
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Date 
Slot 

# 
Subject and Revision Focus 

Chemistry     

  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      

  38      

  39      

http://www.smashingscience.org/


www.SmashingScience.org  Patrick Brannac  Page 22 of 593 

Date 
Slot 

# 
Subject and Revision Focus 

Chemistry     

  40      

  41      

  42      

  43      

  44      

  45      

  46      

  47      

  48      

  49      

  50      

  51      

  52      

  53      

  54      

  55      

  56      

  57      

  58      

  59      

  60      

  61      

  62      

  63      

  64      

  65      

  66      

  67      

  68      

  69      

  70      
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Exercise: Prioritising Revision Topics for FINAL CAIE EXAM 
To work out the available and possible total revision time for Chemistry in the table below you need to complete 
“Exercise: Long term revision planning”.  

Task: Complete this table (if you are only sitting the AS exams, ignore the A2 parts  

Exam paper  Total revision time in 
chemistry /min 

% of AS 
year 

% of A Level Total Time per Exam Paper/min 

Paper 1  31% 15.5%  
Paper 2 46% 23%  
Paper 3 23% 11.5%  
A2 Paper 4  38.5%  
A2 Paper 5  11.5%  

You can only fill out this table below if you have at least one topic test result for every topic.  

Paper 2 Topic Ordered 
by Recent Mark 

Frequency 
% 

Freq  

Topic Test Result  
Paper 2 
MOCK 

Chose
n 

score 

Your 
CWT

S 

Total Revision 
Time for Paper 

2 (min)  1 (%) 
2 (%) 3 (%) 4 (%) 

1 Atomic structure 7.3 (___%) (___%) (___%) (___%) (___%) 
___%   

2 Atoms, molecules 
and stoichiometry 4.2 

(___%) (___%) (___%) (___%) (___%) 

___% 
 

 
3 Chemical bonding 7.7 (___%) (___%) (___%) (___%) (___%) 

___%   
4 States of matter 4.1 (___%) (___%) (___%) (___%) (___%) 

___%   
5 Chemical 
energetics 5.4 

(___%) (___%) (___%) (___%) (___%) 

___% 
 

 
6 Electrochemistry 1.7 (___%) (___%) (___%) (___%) (___%) 

___%   
7 Equilibria 5.2 (___%) (___%) (___%) (___%) (___%) 

___%   
8 Reaction kinetics 3.1 (___%) (___%) (___%) (___%) (___%) 

___%   
9 The Periodic Table: 
chemical periodicity 5.6 

(___%) (___%) (___%) (___%) (___%) 

___% 
 

 
10 Group 2 5.6 (___%) (___%) (___%) (___%) (___%) 

___%   
11 Group 17 6.5 (___%) (___%) (___%) (___%) (___%) 

___%   
12 Nitrogen and sulfur 3.5 (___%) (___%) (___%) (___%) (___%) 

___%   
13 An introduction to AS 
Level organic chemistry 4.6 

(___%) (___%) (___%) (___%) (___%) 
___% 

 
 

14 Hydrocarbons 9.6 (___%) (___%) (___%) (___%) (___%) 
___%   

15 Halogen 
compounds 2.1 

(___%) (___%) (___%) (___%) (___%) 

___% 
 

 
16 Hydroxy 
compounds 3.9 

(___%) (___%) (___%) (___%) (___%) 

___% 
 

 
17 Carbonyl 
compounds 4.4 

(___%) (___%) (___%) (___%) (___%) 

___% 
 

 
18 Carboxylic acids 
and derivatives 3.0 

(___%) (___%) (___%) (___%) (___%) 

___% 
 

 
19 Nitrogen 
compounds 0.4 

(___%) (___%) (___%) (___%) (___%) 

___% 
 

 
20 Polymerisation 1.4 (___%) (___%) (___%) (___%) (___%) 

___%   
21 Organic synthesis 5.2 (___%) (___%) (___%) (___%) (___%) 

___%   
22 Analytical 
techniques 4.1 

(___%) (___%) (___%) (___%) (___%) 
___% 

 
 

Averages and Totals 4.5      
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You should also include the date for each Topic Test in each box. The chosen score used to calculate the amount 
of revision time you should allocate to each topic for this exam paper will usually be the most recent.  

Not all topics will be on the mock exam, and if there is only a small number of marks (say 2 or 3) for a single topic it 
will not be a good measure of your understanding for that topic and that exam paper. It may not be possible to assign 
topics to each mark in your mock exam, so if you cannot use data from your mock exam, you should instead use 
Topic Tests. These can be from class tests, but the best ones to use will be the most recent. To create your own 
Topic Test: 

• Make them about 10 to 20 marks from this workbook. 
• Under timed conditions: about 75 seconds a mark for Papers 2 and 4, 113 seconds for Paper 1, 180 

seconds for Paper 2 and 150 seconds for Paper 5. 
• You should not use notes or a textbook to help you.  
• You should use questions you have not seen before. 
• You should complete entire questions: the hardest marks tend to be the later ones in an exam 

question) rather than just doing parts of each question.  
• You can even track your progress in a topic with the table above. 
• Write the amount of time allocated for each topic as far left as possible, if you intend to skip a revision 

slot, work out which topic will lose the time before you do, then reduce the total time for that topic.  

To fill in the last 2 columns: 

• To calculate Your CWTS (Current Weighted Total Score) for each topic: 
(101 - [your “Chosen score” percentage]) x (“% freq”) = Your CWTS 

• Then add all Your CWTS values together to get the Sum CWTS and add it to the bottom row.  
• To calculate the Total Revision Time for Paper 2 column, use this formula: 

(Your CWTS/Sum CWTS) x Total Time per Exam Paper 2 = Total Revision Time for Paper 2 (min) 

If you are thinking about skipping a revision slot, before you do: 

• Find which topic the missed revision time will come from and change it in the table above. Write the 
time as close to the left so you can update this record as you go along.  

• Realise that it’s a great, neat table, it’d be a real shame to have to change it, so why not first just start 
and do 3 minutes of work and see if you still want to skip it after just that real quick check.  

• In this way you will be able to see instantly, before the decision has been made, the negative impact. 
This will help you be more accountable, and means you don’t have to wait until you are actually sitting 
the exam to experience the consequences of making bad choices when you are supposed to be 
revising. This will help you to develop more mature and effective executive function skills.  

You can change this form using the editable free MS Word file that includes all of these exercises that is available 
from https://www.smashingscience.org/a-level-chemistry-caie which with to try to use with another subject, but 
you would need to get data on topic frequencies. This is a great way to get to know a syllabus early on at the start of 
the AS and A2 years. Print out 5 complete exam papers from the last 5 years and go through each mark and assign it 
to the syllabus point it is assessing. Then create a spread sheet with this date and work out the averages for that 
exam paper type. Do not do this at the end of the academic year: for almost all students, roughly allocating time 
based on topic test scores and instead ignoring mark frequencies is a more effective use of the remaining revision 
time.  

Extension Activity: 

This is the kind of operation that a spreadsheet is particularly good at handling. Try to create a spreadsheet for this 
and or any other table in this Workbook.  

Then print out that table and stick it in the printed version of this workbook. An overwhelmingly valuable quality of 
studying with printed materials is that they’re not connected to the internet. Organising distractions out of your way 
in advance is an extremely effective strategy to help you focus more deeply and for longer.   
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Organising your weeks towards your exams 

Paper 1, Paper 2, Paper 3, Paper 4, Paper 5 

Week 
Starting 

Wk 
# Events 

Topic 
Focus 

14-Apr  
 
 
 

 

21-Apr  
 
 
 

 

28-Apr  
 
 
 

 

05-May  

Tues 6th PM Paper 33 (TZ2) 
Fri 9th PM Paper 4 (TZ2) 
 
 
 

 

12-May  
 
 
 

 

19-May  

Mon 19th PM Paper 2 (TZ2) 
Mon 19th PM Paper 5 (TZ2) 
  
 

 

26-May  

Thur 29th PM Paper 34 (TZ2) 
 
 
 

 

02-Jun  

Weds 4th PM Paper 1 (TZ2) 
 
 
 

 

09-Jun  
 
 
 

 

16-Jun  
 
 
 

 

23-Jun  
 
 
 

 

30-Jun  
 
 
 

 

07-Jul  
 
 
 

 

14-Jul  
 
 
 

 

21-Jul  
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Week 
Starting 

Wk 
# Events Topic 

Focus 

28-Jul  
 
 
 

 

04-Aug  
 
 
 

 

11-Aug  
 
 
 

 

18-Aug  
 
 
 

 

25-Aug  
 
 
 

 

01-Sep  
 
 
 

 

08-Sep  
 
 
 

 

15-Sep  
 
 
 

 

22-Sep  
 
 
 

 

29-Sep  
 
 
 

 

06-Oct  
 
 
 

 

13-Oct  
 
 
 

 

20-Oct  
 
 
 

 

27-Oct  
 
 
 

 

03-Nov  
 
 
 

 

10-Nov  
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CAIE Exam Timetables for June 2025 
 

 

 

CAIE Chemistry 9701 A Level Chemistry Exam Timetable for Administrative Zone 5 (Time Zone 2): 

AS Science Exams 

 

A2 Science Exams 
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Longer term planning for 2026 – 2027
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Planning your days  
Period Time Monday Tuesday Wednesday Thursday Friday Saturday Sunday 
 5:00 am               
 5:30 am               
 6:00 am               
 6:30 am               
 7:00 am               
Regstn 7:25 am               
1 7:50 am               
2 8:40 am               
3 9:30 am               
4 10:20 am               
5 11:00 am               
Lunch  11:50 pm               
6 1:10 pm               
7 2:00pm               
8 2:50 pm               
9 3:40 pm               
 4:20 pm               
 5:00 pm               
 5:30 pm               
 6:00 pm               
 6:30 pm               
 7:00 pm               
 7:30 pm               
 8:00 pm               
 8:30 pm               
 9:00 pm               
 9:30 pm               
 10:00 pm               
 10:30 pm               

V1.0 – Continue to refine these to find and RECORD times you study best (and when you never study) 
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Planning your days – v2.0 
Period Time Monday Tuesday Wednesday Thursday Friday Saturday Sunday 
 5:00 am               
 5:30 am               
 6:00 am               
 6:30 am               
 7:00 am               
Regstn 7:25 am               
1 7:50 am               
2 8:40 am               
3 9:30 am               
4 10:20 am               
5 11:00 am               
Lunch  11:50 pm               
6 1:10 pm               
7 2:00pm               
8 2:50 pm               
9 3:40 pm               
 4:20 pm               
 5:00 pm               
 5:30 pm               
 6:00 pm               
 6:30 pm               
 7:00 pm               
 7:30 pm               
 8:00 pm               
 8:30 pm               
 9:00 pm               
 9:30 pm               
 10:00 pm               
 10:30 pm               
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Planning your days – v3.0 
Period Time Monday Tuesday Wednesday Thursday Friday Saturday Sunday 
  5:00 am               
  5:45 am               
  6:30 am               
  7:15 am               
  8:00 am               
  8:45 am               
  9:30 am               
  10:15 am               
  11:00 am               
  11:45 am               
  12:30 pm               
  1:15 pm               
  2:00 pm               
  2:45 pm               
  3:30 pm               
  4:15 pm               
  5:00 pm               
  5:45 pm               
  6:30 pm               
  7:15 pm               
  8:00 pm               
  8:45 pm               
  9:30 pm               
  10:15 pm               
  11:00 pm               
  11:45 pm               
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Planning your days – v4.0 
Period Time Monday Tuesday Wednesday Thursday Friday Saturday Sunday 
  5:00 am               
  5:45 am               
  6:30 am               
  7:15 am               
  8:00 am               
  8:45 am               
  9:30 am               
  10:15 am               
  11:00 am               
  11:45 am               
  12:30 pm               
  1:15 pm               
  2:00 pm               
  2:45 pm               
  3:30 pm               
  4:15 pm               
  5:00 pm               
  5:45 pm               
  6:30 pm               
  7:15 pm               
  8:00 pm               
  8:45 pm               
  9:30 pm               
  10:15 pm               
  11:00 pm               
  11:45 pm               
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Exercise: My Notes about the Paper 2 To-Do Checklist 
Here you can explore your own thinking about each of these points in a deliberate, longer lasting and more effective way.  

Your notes will be a fast-travel treasure map back to all of your thinking when you made them, they will also be a visible accomplishment that can be used as part of a 
strategy to feel better, especially useful on one of those down days where the gentle ennui of being can sometimes feel a little more like a sharp, swift kick in the biscuits. 
Your notes and work on past exam questions, wherever you keep them, is solid evidence you can show yourself of all of the hard work you have already done, and a clear 
demonstration that progress is happening which ought to be a point of pride for you regardless of how your day has so far been.  

The most valuable part of your notes, however, will be what creating them does to your brain: you will have had to integrate these ideas into your thinking and ultimately into 
yourself when you made them. 

ID 
Learning and thinking about ways to maximise your 
use out of the contents of this Paper 2 Workbook  

My notes – What works well? What doesn’t? How do you know? 

1a Read this statement.   

1b 

Find the page for “Exercise: My Notes about the 
Paper 2 To-Do Checklist” in the “Contents Page” of 
this Workbook. Put a paper clip on that page so you 
can always find it easily. 

 
 
 
 
 

 
 
 
 

1c 

Identify, extend and develop your thinking about your 
AS studies by mapping the codes for the ideas and 
prompts found in “Exercise: Structured Analysis and 
Investigation of the Paper 2 Checklist” to the “My 
Notes about the Paper 2 To-Do Checklist”.  

 

1d 
Read about “The Cornell Notetaking System” at the 
back of this Workbook.  

 
 
 

1e 
Read through and complete the “Exercise: The 
Learning and Understanding the Five R’s of the 
Cornell Notetaking”.  

 

1f 
Try to use the Cornell Notetaking System for one or all 
of your AS subjects, either by getting a preprinted 

 

Put a paper clip here! → 
Try out a variety of ways to mark and find important pages in your Workbooks, 
textbooks and notebooks, e.g. paperclips, sticky notes, plastic coloured sticky tabs etc. 
Which works best for you? 
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ID 
Learning and thinking about ways to maximise your 
use out of the contents of this Paper 2 Workbook  My notes – What works well? What doesn’t? How do you know? 

notepad, or by using the pages in the section “Trying 
out the Cornell Notetaking System” 

1g 

Read through the “Learning to Learn” section at the 
back. Why do you think it was included? How could 
you use the ideas in your AS year to make the time 
spent studying more effective? How would you know if 
one way of learning is more effective than another? 

 

1h 
Look at www.SmashingScience.org for other free 
resources, especially about AS exam Papers 1, 2 and 
3. 

 

2a Think about your top 3 achievable goals for today.  

2b 

Think about 3 recent goals you achieved. Nice work 
on each one! You can enjoy past successes whenever 
you want, and that joy and pride is especially helpful 
when things seem harder. Your brain is designed to 
work better on bigger ideas, like the ones you 
encounter in your studies when you are in a better 
mood. Stress shuts down your higher order thinking 
and prepares you for a fight or flight response so 
working on feeling happier more often actually helps 
you learn more effectively.  

Listen to “Ten Percent Happier Podcast with Dan Harris” 

2c 
Think about your longer-term goals and how they map 
to your dreams. Complete the “Exercise: Goal 
Setting AS Term 1”. 

 

2d 

Think about and plan using the calendars in this 
Workbook other extracurricular subject goals you 
have for your AS year in things like clubs and societies, 
subject competitions, English language exams and 
work experience and activities to do on your 
weekends and in your holidays, especially the AS to 
A2 summer holiday. 

 

2e 

Calculate how much lesson and homework time in the 
year you have per AS level at your school using 
“Exercise: Mapping your learning hours per year per 
AS and A2 qualification”. Then work out how much 
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ID 
Learning and thinking about ways to maximise your 
use out of the contents of this Paper 2 Workbook  My notes – What works well? What doesn’t? How do you know? 

scheduled time you will spend per mark if you get 
different kinds of grades by completing the 4 different 
tables.  

3a 

Understand that your other CAIE AS Science subjects, 
like Physics and Biology all have the same exam paper 
structure. Complete the table in: “Exercise: 
Investigate and analyse your AS Level syllabi” in 
this Workbook. 

 

3b Understand that all CAIE AS Level exams use the 
same command words in very similar ways. 

 

3c 

Read through the command words at the back of this 
Workbook “Command Words Used in AS Chemistry 
Exams”. Tick each one whenever you encounter it. 
Which ones are the most common? Which ones have 
you never seen in chemistry? Do the same for your 
other subjects. What are the similarities and 
differences between how these command words are 
used in your different subjects? 

 

3d 
Some command terms, like describe, state, identify 
usually are used for the easier kinds of questions that 
rely on fewer thinking steps. 

 

3e 

Harder questions tend to use command terms like 
explain, predict, deduce and sketch. In these 
questions the first mark is usually the easiest, but the 
second and especially the third and fourth marks are 
much harder because they require a level of 
completeness that strongly differentiates in difficulty 
between the A Level and iGCSE standards.  

 

4a Use Paper 1 questions as a starting point for each new 
topic.  

 

4b 

Examine question structure to learn that parts of a 
question that follow the pattern (i), (ii)…(vi) etc usually 
relate to the same part of a syllabus subtopic. Often 
ideas in an earlier part, like the answer to a 
calculation in part (i) will be needed in a later part.  
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ID 
Learning and thinking about ways to maximise your 
use out of the contents of this Paper 2 Workbook  My notes – What works well? What doesn’t? How do you know? 

4c 

Investigate harder multipart questions that are not 
based on calculations but that follow the pattern (i), 
(ii)…(vi) etc to learn about how ideas in earlier 
answers can be useful to guide you to the correct 
answer in the later part. 

 

4d 

Learn through practice that the last parts of a 
question that follow the pattern (i), (ii)…(vi) etc tends 
to be harder marks than earlier sections. If they feel 
easier, than it is likely you have misunderstood the 
question.  

 

4e 
By looking where you are losing marks in Paper 2 
most, start to think about why some other types of 
marks are harder than others. 

 
 
 
 
 
 

4f Develop habits to help you put more relevant details 
into harder questions. 

 

4g 
Learn about the vital difference between a correct but 
incomplete answer, and a correct and fully complete 
answer.  

 

4h 

Learn through practice that when you have identified 
a mark that is likely most other students will not get 
(e.g. part (vii) with an “explain” command term) you 
should be as complete as possible. 

 

4i 
Learn that it is more important to get all of the easier 
marks, than to get a small number of the hardest 
marks.  

 

4j 

Change the order you focus on questions in a P2 test 
so that you are concentrating first on the easiest 
marks and then returning to the harder questions to 
fill in more details when you have finished the test.  
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ID 
Learning and thinking about ways to maximise your 
use out of the contents of this Paper 2 Workbook  My notes – What works well? What doesn’t? How do you know? 

 

4k Use Paper 1 questions more for the topics you 
struggle most with. 

 

4l 

Learn that Paper 1 questions, especially looking at 
why the 3 incorrect choices are wrong can help you 
deliver more of the details that matter to examiners 
that let your answers get the hardest marks in Paper 2 
short answer questions. 

 

5a 
Use a weekly planner to plan study time outside of 
lesson time. 

 
 
 
 
 
 
 
 
 
 
 
 

5b 
Use a calendar to map out when your big events in life, 
and especially at school, like topic tests and mock 
exams.  

 

5c 

Spend 3 minutes each week thinking about which 
revision time slots are productive, and which are not. 
Update and correct your weekly planner with this new 
information. 

 

5d 

Plan breaks in time slots you find hardest to study in. 
Realise that it is far better to plan a break in a timeslot 
you never study in, like on a Saturday, than to plan to 
work, but not. Taking a break is an active process 
doing something you enjoy, and it helps restore your 
energy levels. Plaining to work, but then not working 
can often be a more emotionally draining use of time 
then even working. 
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Exercise: Structured Analysis and Investigation of the Paper 2 Checklist  
You can apply each of these statements or the answers to these questions into your notes for “Exercise: My 
Notes about the Paper 2 To-Do Checklist” by using the code below to link the two ideas together. A few have 
already been done for you.  

Moving a similar idea from here to the boxes for your notes in the exercise before will not only require you to 
remember it, but also to use it and repurpose it. This is an example of active learning.  

Some ideas here might have multiple applications. How could you make sure that you have found all of them? 

You could use these statements and this exercise on your other AS subjects. A MS Word file of this and other 
exercises is available on https://www.smashingscience.org/a-level-chemistry-caie  

1. Syllabus order and structure 
a. Why are certain topics included? 
b. Why are they covered to the level of detail they are? 
c. Why are they put in the order they are found in the syllabus? 

2. Assessment 
a. How does the exam board measure your progress and understanding in this 

subject? 
b. Exam papers or coursework? 
c. Format of exams: MCQ, structured questions or practical skills? 

i. What’s a structured question? What is an unstructured question? 
ii. What are practical skills? Will you be successful in these questions if you 

are really good at the chemistry, or do they assess somethings else?  
d. Amount of time per exam paper. 
e. Total marks and weighting towards your AS and A Level grades. 

3. Exam board 
a. What systems do they use to create a syllabus and assessment regime? 
b. What things are the same, and what is different between similar subjects, like 

chemistry and physics.  
c. What things are the same, and what is different between less similar subjects, like 

chemistry and maths. 
d. How can we learn about what they think is important to a subject and to an AS 

level: e.g. by comparing different subjects, different levels (iGCSE and AS Level), 
different exam papers etc.  

4. Understanding AS and A2 Levels in context 
a. How is AS harder than iGCSE? 
b. How is A2 harder than AS? How could you find out? 
c. How might University level be harder than A2? How could you find out? 

5. Goal setting and planning 
a. Thinking about what you want to achieve: your goals (e.g. acceptance to your 

dream university through gaining acceptable grades in your AS levels) 
b. And how you will achieve that: planning what you will do (e.g. work on past exam 

papers, become more deliberate and organise in making your progress happen) 
c. And when you will do this work, assigning these tasks to a timeline: 

i. Longer term, using a calendar (mapping out major school events like UCAS 
deadlines, mock and AS exams and school holidays) 

ii. Medium term, planning your weeks (mapping out smaller tests, and other 
school events, coursework  

iii. Short term, planning each day (assigning subjects to specific time slots 
outside of your lesson time)
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Exercise: Exam Technique, Strategies and Building Stronger More Reliable Exam 
Habits 
This section is a continuation of “Exercise: Structured Analysis and Investigation of the Paper 2 Checklist”.  

You can apply each of these statements or the answers to these questions into your notes for “Exercise: My 
Notes about the Paper 2 To-Do Checklist” by using the code below to link the two ideas together. A few have 
already been done for you.  

Practice until you get it right. Then practice until you cannot get it wrong. Also incorporating 
careful reflection to use a fail-safe mindset to identify and eliminate the patterns in exam behaviour 
that generates every kind of mistake.  

Making Mistakes in an Exam Part 1: Blank Answer 

6.1a. Ran out of exam time. This is one of the most critical exam technique problems to solve, it 
affects all aspects of your AS, A2 and usually university assessments.  

Solution – Work first on the questions in topics you are most likely to get marks from. 

i. Learn which topics questions take the most time (seconds per mark) by ensuring you always 
time yourself when practicing. This is particularly important if you are often running out of 
time!  

ii. Learn which topics you score least well as a percentage. Calculate which topics you score 
least well per second.  

iii. As soon as you see a topic that you tend to score poorly on but take a long time on mark them 
with something like a large cross within the first 10 to 20 seconds and move on. Do not try to 
read your way through a whole question that you know you are likely to skip. A quick early 
decision to skip a question can save important minutes.  

iv. Aim to skip about 30 to 50% of all questions at the start. As you get faster and more 
comfortable you might only skip the hardest 20%, or even just 10%.  

v. The best students are unlikely to skip any of the questions, but will definitely leave some of the 
harder questions slightly unfinished until the end, where they will spend the last few minutes 
after checking through the exam forcing additional details into the questions they think are 
likely to have the hardest marks.  

6.2b. Did not know the answer well enough to try. The biggest problem of students who struggle to 
get grade C or above is that they want to be certain before they make an attempt at an answer.  

Solution – Always give an answer to every question if you have time.  

i. Skip the hardest questions quickly, so as soon as you have read enough to know it is one 
of your WTF (Wait ‘Till Finish) topics, question types or sections of the syllabus mark it 
with a large cross and move on, you don’t need to finish reading the question.  

ii. It is more effective to get more exam marks with a good specific, deeper grasp of earlier 
topics, especially atomic structure and bonding, than a rough, general but broad idea of 
the whole AS level.  

iii. Answer these hardest questions at the end of the exam.  
iv. Process the question. Make notes about whatever you recognise in the question content.  
v. Try to think through the subject content of what the question could be about. Write out 

keywords and important phrases for that topic that might be connected to the  
vi. The most valuable skill you can get from preparing well for any exam is trying your best, 

even if it will not be 100% successful. You should try your best to write anything, even if 
there is only 20% or 10% or 1% chance of being successful if you have the time.  

  

http://www.smashingscience.org/


www.SmashingScience.org   Patrick Brannac  Page 40 of 593 

Making Mistakes in an Exam Part 2: Incorrectly Read the Question.  

6.2a. Missed out a key value in a calculation. Each value in a question is usually needed at some point.  

Solution - Label each number you are given in a question (storing it in your short-term memory better):  

i. Tick each number off or cross it through so you can still read it when you have used it. 
ii. Any numbers that have not been ticked off at the end of the question might indicate that a 

step was missed was made in a calculation.  

6.2b. Assuming a harder question is easier.  

Solution – Learn how to recognise harder questions. 

i. And take more care with questions that look too easy for AS level.  
ii. Find out how question structure, e.g. (i) and (vii) can help indicate and easier and a harder 

question. 
iii. Find out how command terms like describe and state can indicate an easier question, and 

explain and analyse could be used for harder marks. 
iv. Multi-mark questions, especially 3 and 4 and higher mark questions tend to have the 

hardest marks in an exam paper.  
v. Use the number of lines of writing space given to understand how much writing the 

examiners think is needed to write a correct and complete answer.  

6.2c. Simplified a harder question by ignoring or not fully understanding all of the details presented.  

Solution – Write out your thinking using clear, well presented, easy to understand and complete 
question notes.  

i. Write out relevant details from your long-term memory, especially mnemonics, e.g. OIL 
RIG, Cat(ion)s are PAWsitive etc.   

ii. Annotate chemical equations, including highlighting molar ratios, highlight state changes, 
highlight changes in pH or ion concentrations, highlight colour changes, highlight Redox 
changes.  

iii. Annotate diagrams, include labels.  
iv. Annotate graphs (e.g. rate always has an initial component and a end point). Highlight any 

key differences, especially with regards to unusual features including unexpected axis 
labels.  

v. Write out top 3 keywords after reading through the question if you find circling key terms 
ineffective in helping them stand out in your thinking. 

vi. Draw arrows towards any words in bold. These are usually essential ideas to include in 
your answer to get the question right.  

vii. Always try to annotate questions on the hardest topics as fully as you can. Not only 
will it be a good habit, but the act of doing it will help to embed more deeply the ideas you 
are using to create those notes. Often when you have just started a new topic’s questions 
you will need to create as full notes as possible, this will help guide and structure your 
thinking and allow your past exam questions practice to also help improve your and 
reinforce your subject learning.  
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6.2d. Mistook an increase in X in an inverse relationship to deliver an increase in Y.  

Solution - Identify what types of topics this is common in, and try to see several kinds of questions 
like this: 

i. Common in PV=nRT, where volume is decreased which results in an increase in pressure. 
ii. Common in rate questions, smaller time = faster rate. 

iii. What other kinds of questions often use inverse relationships to add complexity to a 
question? 

6.2e. Incorrectly read the labels of an axis for a common graph in textbooks that had been 
altered in the exam.  

Solution – look at wide selection of Paper 2 questions on this graph types assessing this syllabus 
point.  

6.2f. Some other class of mistake with the question.  

Solution: Identify it from your past exam practice or test taking experience, look for the 
pattern in the problem. 

i. Fill out the relevant box in “Exercise: Recording, Understanding and Eliminating New 
Categories of Mistakes”.  

ii. Write out the question ID so you can find it months or years from now.  
iii. Describe the pattern.  
iv. Describe the way to identify as new question where this could be a problem in the future.  
v. Describe how you could check to see if this mistake was made. 

vi. Describe how to answer the question to eliminate this risk.  

Making Mistakes in an Exam Part 3: Incorrectly Displayed Answer 

6.3a. You knew the answer, but presented it incorrectly, or mixed up the category (e.g. 
Ch2O, or 52.3.6mol dm-3 or you wrote “higher”, instead of “lower”, or “+ve” instead of “-ve”).  

Solution – Check BOTH your practice and exam answers more systematically:  

i. Whenever you discover a mistake like this, create a list of all categories of these kinds of 
mistakes you make. 

ii. Fill out the relevant box in “Exercise: Recording, Understanding and Eliminating New 
Categories of Mistakes”.  

iii. Pay special attention to each category when you are checking at the end of each practice 
or exam question or page of questions until you no longer make that kind of mistake.  

6.3b. Incorrect recall of subject knowledge (e.g. chemistry). Less common in students getting 
the higher grades.  

Solution - Learn the subject content better: 

i. In class make better notes when you are learning a topic 
ii. After class, write out keywords and terms in the evening for each lesson. 

iii. A week later create 1 or 2 summary sentences for each page of notes (using the Cornell 
Notetaking system) 

iv. Use active reading to learn from textbooks more effectively 

6.3c. Unreadable handwriting and ambiguous spelling. Spelling applies to a really small 
group of names, like chlorine, chloride and chlorate (VII) and organic compounds like propane, 
propene and propanone. Unreadable handwriting only to key terms that are underlined in mark 
schemes.  
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Solution – Write out chemical names and the most important words in an answer in clear 
printed block capital letters.  

i. Emphasise key parts of specific names whenever you are writing about them, like 
alkAnes, alkEnes, sulfITE and sulphate using a combination of bold, CAPITAL letters, 
underlining and highlighting to help your brain see the most important part of the word to 
show most clearly for future reference.  

ii. If unreadable handwriting is an ongoing problem make most or all of your answer in 
printed block letters.  

iii. Make sure that whatever you want to do in the real exam is something you do in your 
practice questions. To get better at writing legibly you need to do more of it! 

Making Mistakes in an Exam Part 4: Correct but INCOMPLETE Answers.  

Most students who get a B or above will know a good deal about the chemistry needed to answer 
the question, but they miss out on essential details necessary for the hardest marks for a variety 
of reasons.  

6.4a. You are answering to an iGCSE standard, NOT AS level.  

Solution – Compare and contrast exam questions on the same topic at both iGCSE and AS level.  

i. Describe and explain what makes the iGCSE question easier. 
ii. Describe and explain what makes the AS level mark scheme harder.  

iii. Look at the number of steps and the amount of information that is needed in a similar 
question at iGCSE and AS level.  

iv. This is particularly important at the start of the AS year! 

6.4b. You know the complete answer but hope that a shorter answer will often be enough.  

Solution – always give as much detail as you know and can write quickly. 

i. When think you have enough details, but still have extra space for writing, or still have 
relevant but possibly unnecessary details, mark the question with a star next to the 
number.  

ii. Go back after you have finished the exam and add those details.  
iii. Try to think about how many hours you have invested in studying in class and outside of 

class. A small extra amount of work in an exam room can help you maximise the value of 
the work you have already done.  

iv. Try to think about how much more opportunities you could get with a grade higher than 
expected, and what you would miss out on if you got a grade lower. When thinking about 
the times of your life that have an extraordinary impact on your life choices, few times will 
ever have as much impact as the time spent in an exam. The best way to make sure that 
you always try your best in an exam is to make sure you always try your best when you are 
practicing. Your best answers should be delivered because it is a product of deeply held 
and well practiced exam habits, which you don’t need to think about.  
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6.4c. You know the complete answer but skip steps in your answer to save time, and or do 
not think it is worth the effort. 

Solution – Make sure that you build the habit when you are practicing to always include as much 
information as you can, not as much as you think might be needed.  

i. Habits are mental shortcuts to behaviours which you have worked on in the past. If you 
train yourself effectively when you are practicing exam questions when you are in an 
important test or exam the fullest answers you can give will be more likely, even if you are 
stressed, like you might be when dealing the most difficult questions in an exam.  

ii. You should not have to choose your best performance mode if you aim to be one of the 
best students. You should be aiming to always deliver the best you can, including when 
you are practicing. This is especially helpful for the hardest marks, where even very good 
students will drop the hardest marks.  

iii. Also, if you are the kind of student who always values every mark, every detail and every 
opportunity when you are practicing, this will be who you become later on in life, for 
instance in your professional life, making you a valuable member of any team at work, or in 
your personal life when someone you really care about needs the best help you can give 
them.  

6.4d. You know the complete answer, but you don’t feel it is worth the effort to put everything 
down all the time.  

Solution – Work out how much time you are investing in each qualification using “Exercise: Mapping 
your learning hours per year per AS and A2 qualification”.  

i. Learn to respect the scheduled time you have been allocated per subject per calendar year 
by placing a much larger value on the marks you can get out of your time in an exam. 

ii. Also recognise that the best outcome from a high-quality education is not measured in 
grades, but essential life and work skills involving managing people, especially yourself, 
across a large timescales. But great grades are natural and inevitable outcomes if you get 
your priorities right and really make sure that you put everything you can into your exam 
answers. And this performance will naturally happen when you put everything you can into 
your practice answers.  
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Exercise: Exam Technique Recording, Understanding and Eliminating New 
Categories of Mistakes 
You can complete this table using new kinds of categories of mistakes you encounter in your past exam paper 
studies and test taking expanding on the ideas in “Exercise: Structured Analysis and Investigation of the Paper 
2 Checklist” and using the same codes here. For Paper ID you can use an abbreviation like 2022/w/TZ1/P1/Q# 4. 

Code Paper 
IDs 

Notes 

6.2(f)  Describe the pattern:  
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
How could you identify a question where this could be a problem? 
________________________________________________________________________________ 
________________________________________________________________________________ 
What habit or system could you use to make sure a future answer cannot include 
this type of mistake? 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 

6.3(a)  Describe the pattern:  
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
How could you identify a question where this could be a problem? 
________________________________________________________________________________ 
________________________________________________________________________________ 
What habit or system could you use to make sure a future answer cannot include 
this type of mistake? 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 

6.4(a)  Describe the pattern:  
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
How could you identify a question where this could be a problem? 
________________________________________________________________________________ 
________________________________________________________________________________ 
What habit or system could you use to make sure a future answer cannot include 
this type of mistake? 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 

  Describe the pattern:  
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
How could you identify a question where this could be a problem? 
________________________________________________________________________________ 
________________________________________________________________________________ 
What habit or system could you use to make sure a future answer cannot include 
this type of mistake? 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
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Code Paper 
IDs 

Notes 

  Describe the pattern:  
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
How could you identify a question where this could be a problem? 
________________________________________________________________________________ 
________________________________________________________________________________ 
What habit or system could you use to make sure a future answer cannot include 
this type of mistake? 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 

  Describe the pattern:  
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
How could you identify a question where this could be a problem? 
________________________________________________________________________________ 
________________________________________________________________________________ 
What habit or system could you use to make sure a future answer cannot include 
this type of mistake? 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 

  Describe the pattern:  
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
How could you identify a question where this could be a problem? 
________________________________________________________________________________ 
________________________________________________________________________________ 
What habit or system could you use to make sure a future answer cannot include 
this type of mistake? 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 

  Describe the pattern:  
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
How could you identify a question where this could be a problem? 
________________________________________________________________________________ 
________________________________________________________________________________ 
What habit or system could you use to make sure a future answer cannot include 
this type of mistake? 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 

 
  

http://www.smashingscience.org/


www.SmashingScience.org   Patrick Brannac  Page 46 of 593 

Exercise: Mapping Your Learning Hours Per Year Per AS and A2 Qualification 
"Guided learning hours include direct teaching and any other supervised or directed study time. They 
do not include private study by the candidate. However, these figures are for guidance only, and the 
number of hours required may vary according to local curricular practice and the students’ prior 
experience of the subject. 

Guided learning hours: 
• AS = 180 
• A2 = 180 
• AS + A2 = 360 

https://help.cambridgeinternational.org/hc/en-gb/articles/203558371-What-are-the-recommended-
number-of-teaching-hours-for-Cambridge-International-A-Level  

TASK: Complete the tables below to work out the total time you have in your academic years per AS subject. 

 
Example Your school’s 

timetable 
Lessons per week: AS Year 7  

Lessons per week: A2 Year 7  

Time per lesson /minutes 40  

Number of teaching weeks in year 38  

Total AS /minutes 10640  

Total AS and A2 time /minutes 21280  

Time /hours 354.7  
Total homework time for AS and A2 years 
(=0.5x class time) /hours 177.3j 

 

All time whole AS&A2 /hours 532  
 

These tables will show you the relative amount of time if you put all of those minutes in a year in 
different grade profiles. For a low A* which in 2024 winter would require about 78%, we can calculate 
the average amount of study time went into achieving each of those 78% of all marks. A student who 
achieved a C grade at the same school would get the same amount of lesson time, have the same 
amount of homework time, but would have gotten fewer marks to gain the 46% of all marks necessary 
for the grade.  

Time spent at per mark at your school if 100% of marks were achieved: 

Paper Marks 
Paper 

% YEAR 
weight 

% ALL A-
Level/ 
mark 

(weighting) 

Class time 
hours/mark 

Homework 
hours/mark 

Total time studying 
hours/mark 

Example 
Your school  

Example 
Your 
school  Example 

Your school  

1 40 31 0.39 1.37  0.69  2.06  
2 60 46 0.38 1.36  0.68  2.04  
3 40 23 0.29 1.02  0.51  1.53  
4 100 77 0.39 1.37  0.68  2.05  
5 30 23 0.38 1.36  0.68  2.04  

 

This only shows SCHEDULED time in class and homework, time spent revising is NOT 
included here.  
. 
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It is important to note that not all A* grades are the same. The University of Cambridge, for instance 
requires applicants to submit their UMS scores as well as their grades, and on average chose students 
with an average of 95% UMS7 score across their best 3 AS levels, which might actually require a raw 
score of 89% or more. Even two students who got the same raw percentage score of 78% could have 
had wildly different A Level years. If you spent two years becoming much better at studying, learning 
how to create highly effective and time efficient notes, you would have made far more progress, even 
with the exact same percentage as a student who only did the minimum to learn the answers to get 
78%. In fact, a student who was aiming for the minimum amount of effort to achieve the highest 
number of marks, or a specific grade at A Level, would have missed out on a key growth phase of the 
start of their adult life to become an expert at learning, and working, in an increasingly information 
centric global economy.  

To get a C grade, the same amount of lesson time and homework time, in theory, and exactly the same 
amount of time in life, 1 academic year, went into getting fewer marks. This will help you understand 
how valuable, in hours already invested, each mark is, which is why if you are putting in a few extra 
seconds to make an answer longer and better in an exam you are better respecting the amount of life 
you have already poured into each AS Level.  

TASK: Complete the tables below to work out the total time you have in your academic years per AS subject. 

Time spent per mark at your school to achieve a low A* grade (with a raw score of 78%): 

Paper Marks 
Paper 

% YEAR 
weight 

% ALL A-
Level/ 
mark 

(weighting) 

Class time 
hours/mark 

Homework 
hours/mark 

Total time studying 
hours/mark 

Example 
Your school  

Example 
Your 
school  Example 

Your school  

1 40 31 0.39 1.76  0.88  2.64  
2 60 46 0.38 1.74  0.87  2.61  
3 40 23 0.29 1.31  0.65  1.96  
4 100 77 0.39 1.75  0.88  2.63  
5 30 23 0.38 1.74  0.87  2.61  

 
Time spent per mark at your school to achieve a C grade (with a raw score of 46%): 

Paper Marks 
Paper 

% YEAR 
weight 

% ALL A-
Level/ 
mark 

(weighting) 

Class time 
hours/mark 

Homework 
hours/mark 

Total time studying 
hours/mark 

Example 
Your school  

Example 
Your 
school  Example 

Your school  

1 40 31 0.39 2.99  1.49  4.48  
2 60 46 0.38 2.96  1.48  4.43  
3 40 23 0.29 2.22  1.11  3.33  
4 100 77 0.39 2.97  1.48  4.45  
5 30 23 0.38 2.96  1.48  4.43  

 

What you can see from this exercise is that as you do less well each mark becomes a larger part of 
your study investment. In an exam, if you get a C grade, more than 4 hours of your life goes into the 
study time to gain each mark, so spending a few extra seconds making sure you are getting all of your 
idea out on the paper is even more valuable.  

Building the exam habits to always deliver the most information you can for every question is 
fundamental to the higher grades, not only at A level, but especially at university and beyond. These 
habits live most strongly in the students who have cultivated them by always including as much as 
they can throughout all of their exam question practice. Anyone can get better at this, and very little 
a student can do will have a stronger impact on future academic achievement.   

 
7 https://www.cao.cam.ac.uk/ums-performance-and-eventual-he-destination-cambridge-applicants 
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Exercise: Exam Technique Strengths and Weaknesses of non-CAIE Exam Questions 
Here are some of the problems any exam question could have: 

1. Reliability - Incorrect chemistry 
2. Reliability - Incorrectly printed: 

a. typos  
b. errors in formatting so Br2 instead of Br2  

3. Reliability Incorrect mark scheme 
4. Reliability Incorrect level 

a. Too hard 
b. Too easy 

5. Reliability – Incorrect command terms or question structure.  
6. Not in the syllabus 
7. Not in the subject 

For each source of exam question write out what the main strengths and weaknesses could be, and rank them in 
terms of importance to helping you do better on exams. 

ID Source of exam 
question 

Possible strengths and weakness  

SW 
1 

CAIE 9701 Chemistry 
exam papers 

If you lose a mark on this kind of question, what does it mean? 
 
 
 
If you gain all marks from a question like this, what does it mean? 
 
 
 

SW 
2 

Artificial Intelligence 
Generated Content 

If you lose a mark on this kind of question, what does it mean? 
 
 
 
If you gain all marks from a question like this, what does it mean? 
 
 
 

SW 
3 

ESAT (and NSAA) 
University of Cambridge 
entrance exam 
questions 

If you lose a mark on this kind of question, what does it mean? 
 
 
 
If you gain all marks from a question like this, what does it mean? 
 
 
 

SW 
4 

AS CAIE 9701 Textbook 
end of section 
questions 

If you lose a mark on this kind of question, what does it mean? 
 
 
 
If you gain all marks from a question like this, what does it mean? 
 
 
 

SW 
5 

Other AS syllabus: OCR 
Chemistry A H032 
(OCR is the UK version 
of CAIE, both are part of 

If you lose a mark on this kind of question, what does it mean? 
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ID Source of exam 
question 

Possible strengths and weakness  

the University of 
Cambridge) 

If you gain all marks from a question like this, what does it mean? 
 
 
 

SW 
6 

Other AS syllabus: OCR 
Chemistry B (H033, 
Salter’s)  

If you lose a mark on this kind of question, what does it mean? 
 
 
 
If you gain all marks from a question like this, what does it mean? 
 
 
 

SW 
7 

IB Chemistry Standard 
Level exam papers 

If you lose a mark on this kind of question, what does it mean? 
 
 
 
If you gain all marks from a question like this, what does it mean? 
 
 
 

SW 
8 

IB Chemistry Higher 
Level exam papers 

If you lose a mark on this kind of question, what does it mean? 
 
 
 
If you gain all marks from a question like this, what does it mean? 
 
 
 

SW 
9 

Other high school, e.g. 
SAT II Chemistry and AP 

If you lose a mark on this kind of question, what does it mean? 
 
 
 
If you gain all marks from a question like this, what does it mean? 
 
 
 

SW 
10 

CAIE iGCSE 0620 
Chemistry 

If you lose a mark on this kind of question, what does it mean? 
 
 
 
If you gain all marks from a question like this, what does it mean? 
 
 
 

SW 
11 

Coursera Intro to 
Chemistry  

https://www.coursera.org/learn/intro-chemistry#modules  
     There are lots of different options at different levels. Give it a go! If you will 
finish and get your grade before you submit your UCAS application, it could 
help your university application.  
     These kinds of things are NOT a substitute for good or top AS grades, which 
will unlock the doors to the best universities, but it will give you an bit of an 
advantage getting past the doorway’s threshold.  

SW 
12 

Online textbook: 
LibreTexts 

If you lose a mark on this kind of question, what does it mean? 
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ID Source of exam 
question 

Possible strengths and weakness  

If you gain all marks from a question like this, what does it mean? 
 
 
 

SW 
13 

Non-SmashingScience 
websites  
(unpaid) 

If you lose a mark on this kind of question, what does it mean? 
 
 
 
If you gain all marks from a question like this, what does it mean? 
 
 
 

SW 
14 

Non-SmashingScience 
websites 
(paid) 

If you lose a mark on this kind of question, what does it mean? 
 
 
 
If you gain all marks from a question like this, what does it mean? 
 
 
 

SW 
15 

Workbook (paid) If you lose a mark on this kind of question, what does it mean? 
 
 
 
If you gain all marks from a question like this, what does it mean? 
 
 
 

SW 
16 

Smartphone app If you lose a mark on this kind of question, what does it mean? 
 
 
 
If you gain all marks from a question like this, what does it mean? 
 
 
 

 

You can check your ideas after you have thought about each and written your answers down against the Smashing!!! 
professional opinion in the pages that follow.  

Task: Describe how are you are your answers different?  

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

Task: Try to explain why your answers are different? 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________
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The Smashing!!! perspective on Strengths and Weaknesses of non-CAIE Exam Questions 

Summary 

The main problem with using non-CAIE exam questions is that you don’t know what it means if you achieved all of 
the marks: you cannot easily or effectively predict what CAIE AS or A2 grade you are working at.  

You also do not know what losing a mark means about your understanding of your syllabus. It could lead you to learn 
things you do not need, at the cost of time that would have been more effectively spent becoming even better at the 
specific tasks that CAIE AS and A2 9701 Chemistry assesses. A wide-ranging curiosity of yourself and the cosmos 
you live in is fundamental to the best lived lives, but being able to narrow your horizons to focus entirely on the task 
at hand is a supremely useful life and work skill. You can be both interested in everything, and at times, especially 
before exams, switch your curiosity towards a passion for understanding all important aspects of a particular 
syllabus.  

You do not need to worry about your CAIE 9701 Chemistry, these Smashing!!! Workbooks cover all exam papers. If 
these are all completed you will be able to deliver a performance in your exams good enough to get a medium to high 
A* for most serious students with the time and ability to focus. But if you are studying another Chemistry syllabus, or 
for your other A Level subjects, then the considerations here can be useful in selecting the best resources to deliver 
the most learning impact, as assessed by your syllabus, from your study time.   

ID Source of exam 
question 

Possible strengths and weakness  

SW 
1 

CAIE 9701 
Chemistry exam 
papers 

If you lose a mark on this kind of question, what does it mean? 
     Your understanding of the CAIE 9701 syllabus is incomplete and or incorrect with 
regards to the syllabus points this question was assessing, as well as this topic in 
general.  
If you gain all marks from a question like this, what does it mean? 
     You have fully understood all aspects of the syllabus points being assessed in this 
instance.  
     If this normally happens when you solve 20 or more marks under exam conditions 
in all your other topics and for all relevant exam paper questions you are likely to get 
an A*, and probably a good one.  
     You might still not be able to achieve the hardest exam marks about the exact 
same syllabus points. You should first be thinking about also delivering A*s in your 
other A Levels, and then working towards the extracurricular activities that would 
help you demonstrate your subject passion to the best universities. If after all that 
you still have time, then to score the most difficult marks you can think about these 
main ideas: 
The exam question can be made harder: 

• more complex wording. 
• less information provided in the question. 
• less scaffolding so two or more smaller question parts become a single 

multi-mark question part. 
• counterintuitive wording or structure of the question, including changes axes 

on common graphs. 
• more unnecessary information in the question that does not help deliver the 

answer. 
The mark scheme can be made harder: 

• Requiring 2 or more details instead of 1 detail for a single mark. 
• Only giving marks for the most important details, which could mean ignoring 

details that in a previous exam session were acceptable.   
• Including compulsory words in the mark scheme that must be present (and 

are indicated by being underlined). 
• Changing which details deliver a mark for the same question from one exam 

session to the next e.g. “describe a face [2]”:  
o 2023 summer: M1 = (One) Mouth; M2 = Nose 
o 2025 winter: M1 = Two eyes; M2 = (Two) ears 
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o The ideal answer therefore will include: 1 mouth, one nose, two eyes 
and two ears. (and a nice hat). Always give as much details as you 
possibly can.  

• Requiring information that in a previous exam session was only included in 
the mark scheme but only in brackets (previously expected but not required). 

 
     For students studying CAIE 9701 A Level Chemistry, these questions are by far the 
best, especially the ones from 2016 and later, though earlier questions are almost 
identical in terms of value and quality. 
 
     You will only be measured in a syllabus through its assessment path. For CAIE AS 
and A2 Level 9701, that is exclusively through your answers on exam papers 1, 2, 3, 4 
and 5. And if you want to get really good at something specific, practicing things like 
that thing, or have some similarities are no substitute for practicing that same thing.  

SW 
2 

Artificial 
Intelligence 
Generated 
Content 

If you lose a mark on this kind of question, what does it mean? 
     Potentially nothing. The question could look in terms of formatting, feel and 
structure, exactly like a CAIE 9701 A Level Chemistry exam question. But it could be 
disconnected to not only the style of question but also accurate science in a variety 
of hard to spot ways.  
     These are the most dangerous questions that you might encounter, because 
the mark scheme will likely also be generated through Artificially Intelligence. They 
are increasingly simple to mass produce so this could also be the most common 
kind of question that the internet will deliver to you. As this tainted data propagates, 
it could eventually find its way into the kinds of answers you could get from asking a 
search engine.  
     The Smashing!!! Way gives an ID tag to all questions used in workbooks so that 
you can see the provenance of the question, that it really was from a past exam 
question, which you can check. This is the easiest way to overcome this growing 
challenge.  
If you gain all marks from a question like this, what does it mean? 
     Hard to say, but likely it will be a positive indication that you are learning well. But 
you would not be able to make any reliable or accurate predictions about your A 
Level grade from this data. Yet. It will be interesting to see how AI and especially 
general AI impacts education, especially syllabi structure and content and the 
content and structure of the exam questions that flow from it.  

SW 
3 

ESAT (and NSAA) 
University of 
Cambridge 
entrance exam 
questions 

If you lose a mark on this kind of question, what does it mean? 
     You do not fully understand the ESAT Chemistry syllabus, which could mean that 
you are less good at the CAIE 9701 syllabus, but not necessarily. More likely it could 
also be a problem with exam technique, these questions are structured quite 
differently from Paper 1 multiple choice questions.  
If you gain all marks from a question like this, what does it mean? 
     You have fully understood the ESAT Chemistry syllabus. But you may not have a 
full grasp on the CAIE 9701 syllabus, they are different.  
     You also have fully mastered the ESAT MCQ format, but some habits you pick up, 
like thinking there are always more steps than there normally are in Paper 1, might 
make Paper 1 questions seem too easy, and you will instead spend time looking for 
another answer instead of the correct one.  
     The multiple choice questions especially offer good insights into how standard 
Paper 1 MCQ questions can be made harder by adding steps, and adding options 
(they have upwards of 8 answers to chose from). You can get these broken down by 
topic at: https://www.smashingscience.org/uni-guidance  
     Be really careful about investigating these questions. Most students would get far 
more value out of time spent revising Paper 1 instead. If you are thinking about 
making a strong application to Camrbidge, then there are only a small number of 
these questions, so be careful, if you try all of them, you’ll quickly run out of effective 
questions to create mock exams with.  
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SW 
4 

AS CAIE 9701 
Textbook end of 
section questions 

If you lose a mark on this kind of question, what does it mean? 
     You have not fully understood the chapter, and that part of the syllabus. This is 
likely evidence that your understanding of this part of they syllabus is weaker.  
If you gain all marks from a question like this, what does it mean? 
     You have done well, but it will not allow you to make predictions on your actual 
exam performance.  
     These questions are normally not from CAIE past exam questions, so they are 
designed to help you understand what you just studied, not differentiate students 
who are at different grade levels, like an A and B grade students. They are usually 
less complex, less reliable and at a lower level than a CAIE question, including less 
likely to use command terms in the same way as CAIE exam questions. If you don’t 
have actual past exam questions broken down by topic, these questions are very 
useful to study subjects and syllabi not covered by SmashingScience.  

SW 
5 

Other AS 
syllabus: OCR 
Chemistry A 
H032 
(OCR is the UK 
version of CAIE, 
both are part of 
the University of 
Cambridge) 

If you lose a mark on this kind of question, what does it mean? 
• You have not covered that part of your syllabus yet, so you should not yet 

know what this was assessing. 
• The content is not in your syllabus, so would never be on your exam (unlikely 

they’re quite similar). 
• It uses a different question format that you do not need to be familiar with 

(e.g. assesses quality of written communication, or requires a level of 
English literacy above that expected at CAIE A Level because it is aimed at 
first language English speakers, rather than English as an additional 
language).  

• You are supposed to know it, and in this way, but you don’t. 
This is a very similar syllabus in terms of content, but differs in terms of the structure 
of that chemistry, with the same ideas in different topics, which also includes 
changes to AS and A2 content.  
     OCR H432 (Chemistry A) has A2 level MCQs, which is a neat thing for a teacher to 
know, but without extracting them into separate topics, a Smashing!!! future project, 
these MCQs are less useful right now.  
     If you didn’t have CAIE exam questions these would be a really good alternative, 
but there are important differences also in the format of questions and exam papers 
(OCR has more multi-mark, longer questions than CAIE for instance).  
     For some helpful key points to counter common mistakes OCR examiners have 
created for OCR students: 
https://www.ocr.org.uk/Images/592305-exam-hints-for-students.pdf  
If you gain all marks from a question like this, what does it mean? 
     You are working at a very good AS and A2 level of Chemistry. You will do really well 
in you CAIE exams, and get one of the top grades. You likely have worked on 
improving good skills that will not be on your exams. And you could have missed out 
on skills that you need to get the higher grade from where you are at, but these 
questions will not give you any information about these missing skills. 

SW 
6 

Other AS 
syllabus: OCR 
Chemistry B 
(H033, Salter’s)  

     This has a slightly different syllabus than OCR Chemistry A, so it has all of those 
problems, and others relating to assessing slightly different chemistry content as 
well.  

SW 
7 

IB Chemistry 
Standard Level 
exam papers 

If you lose a mark on this kind of question, what does it mean? 
     There are general problems related to using a different syllabus relating to 
different content, different exam style and different levels. Standard Level (SL) is 
considered by many universities as equivalent to AS standard, but while there is a lot 
of overlap with 9710 AS Chemistry, there are differences in scope and content.  
     The exam paper structure is also substantially different, and it uses coursework to 
cover some of its assessment aims, which ought to have an impact on the kinds of 
questions that are not needed in an exam, particularly Papers 3 and 5 in 9701.  
     SL MCQs (Paper 1) tend to be slightly easier than CAIE AS questions assessing the 
same syllabus.  
If you gain all marks from a question like this, what does it mean? 
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     You are working at a very good AS and A2 level of Chemistry. You will do really well 
in you CAIE exams, and get one of the top grades. But Paper 3 and 5 skills have not 
been assessed, so there are really big gaps in your exam technique that will be 
missing.  

SW 
8 

IB Chemistry 
Higher Level 
exam papers 

If you lose a mark on this kind of question, what does it mean? 
     Higher Level (HL) multiple choice question exists for A2 content, like OCR A Level 
Chemistry. You would not be examined in this way at A2, but they are a highly 
effective tool for busy teachers to deliver effective formative assessment before end 
of topic written tests.  
If used after finishing A2, it will likely mean that you have gaps in your 9701 
Chemistry content that need to be addressed. But there is a lot of finer details about 
what you know and what you can do with it that will be missed out.  
If you gain all marks from a question like this, what does it mean? 
     For the short answer questions in IB HL Paper 2, there is substantial overlap in 
content, but it isn’t quite as broad and doesn’t always go as deep. You would 
therefore do really well at A2 Level, but if you always got 100% in IB HL exams, you’d 
probably get an A* or a really good A, which contrasts with 9701 exams, which would 
only require you to get about 85% raw score to always get an A*.  

SW 
9 

Other high 
school, e.g. SAT II 
Chemistry and AP 

If you lose a mark on this kind of question, what does it mean? 
     9701 A2 Chemistry tends to be the broadest and deepest conventional chemistry 
course. Without a great deal of experience with the SAT and AP chemistry courses, it 
is hard to say, but likely it means there are things in the 9701 syllabus you should 
know but do not know. But the structure of the questions, as well as the mark 
schemes, which might be more general that 9701 mark schemes, is different. It 
might be easier to learn from 9701 exam questions and especially the mark scheme 
to see exactly what is both necessary and sufficient for a strong answer, for some of 
these kinds of syllabus parts.  
If you gain all marks from a question like this, what does it mean? 
     It means you are good at high school chemistry, but much harder than other A 
level syllabi, or IB to predict how well you would do. 

SW 
10 

CAIE iGCSE 0620 
Chemistry 

If you lose a mark on this kind of question, what does it mean? 
     You are in big trouble, you should be able to answer these kinds of questions, and 
well, before you start each AS topic. If you struggled at iGCSE, or didn’t do it, then 
SmashingScience has MCQ questions broken down by topic from iGCSEs which will 
be updated in 2025.  
If you gain all marks from a question like this, what does it mean? 
     You are now ready to start well learning that relevant AS topic.   

SW 
11 

Coursera Intro to 
Chemistry  

https://www.coursera.org/learn/intro-chemistry#modules  
     There are lots of different options at different levels. Give it a go! If you will finish 
and get your grade before you submit your UCAS application, it could help your 
university application.  
     These kinds of things are NOT a substitute for good or top AS grades, which will 
unlock the doors to the best universities, but it will give you an bit of an advantage 
getting past the doorway’s threshold.  

SW 
12 

Online textbook: 
LibreTexts 

If you lose a mark on this kind of question, what does it mean? 
I’ve not seen many questions, so cannot comment on their structure, but these texts 
are primarily a resource for US university students. So they will not cover the same 
range of content and same range of difficulty. 
     So it is hard to know either way what your performance in these kinds of questions 
really means. It might be that there are not that many anyways.  

SW 
13 

Non-
SmashingScience 
websites  
(unpaid) 

If you lose a mark on this kind of question, what does it mean? 
These could use real exam questions. If they use CAIE 9701 Chemistry exam 
questions, clearly marked, this has the potential to be as good as SmashingScience, 
but normally when these kinds of things organise exam questions they will be 
separated as entire questions, with multiple topics examined within a single 
question.  

http://www.smashingscience.org/
https://www.coursera.org/learn/intro-chemistry#modules


www.SmashingScience.org  Patrick Brannac  Page 55 of 593 

     If there were full 9701 questions you would not always know exactly which parts of 
the question are examining which of those topics, so an incorrect answer could just 
mean you have not studied that part, so that data point is less clear, you don’t know 
exactly which topic you need to improve on.  
     These could also use non-9701 exam questions, but say they do. Make sure, 
check them against real exam papers if that is possible. If you cannot check their 
work easily, then you should value your study time more and use another source. 
     Full exam papers are harder to use, especially as you are in the middle of a 
subject, but they would be much better.  
If you gain all marks from a question like this, what does it mean? 
     Hard to say. Usually most top A Level students do not have the time to explore too 
many different sources, try to stick with actual exam questions as much as possible.  
     It could be that  

SW 
14 

Non-
SmashingScience 
websites 
(paid) 

These normally do not use real past exam questions. They might use language like 
having “experts” of the syllabus, but they could in reality use anyone, or the most 
cost effective would be a premium subscription to an AIGC service. There are no 
safeguards here. It is likely that no one serious is checking their work for its quality.  
     If you could not understand a question from here, you would not know if it was 
because your understanding of the chemistry in the 9701 syllabus is at fault or is a 
problem with the question. All the reliability issues could also be the source of your 
problem with that question including of incorrect chemistry in the question, 
incorrect printing, incorrect mark scheme, incorrect level and the content assessed 
is not on the 9701 syllabus.  

SW 
15 

Workbook (paid) These have the same challenges as the non-SmashingScience websites, if the 
questions are written by non-CAIE people using non-CAIE methods, who is checking 
the work?  
     CAIE exam question will not just be completed by tens of thousands of students. 
Classroom teachers, like Mr Smashing, all over the world will also be checking, and 
there are almost never any issues that come up. Sometimes you can see [question 
withdrawn] in a mark scheme which likely indicates something went awry there, but 
this is really rare. Also, slightly less rare, the problem is fixed in the mark scheme, 
which would mean two marks are given for a sinbgl point, for instance, which was 
probably not the question author’s intention.  
 

SW 
16 

Smartphone app All of the problems of a non-SmashingScience website could be important for this 
kind of source.  
If you gain all marks from a question like this, what does it mean? 
     It could be that if it’s a paid for app, you are buying a kind of edutainment or 
infotainment. Like eating nuts and gum at the same time, you are getting all of the 
problems of each, and none of the strengths. It is not as enjoyable and relaxing as a 
specific rest activity like watching a good movie, playing a great computer game or 
going for a splendid walk. And the learning impact, the measurable progress per 
hour of use, will be less than real study.  
     This is definitely a growth market, but nothing that you spend money on will be as 
effective a use of time as past exam questions, which are widely available online. If 
they are organised, as they are in these workbooks, that is an even more effective 
use study periods.  
     For many of these kinds of educational experiences, including lots of tutoring, 
you, or more likely your parents, are paying for an easier path to learning. Euclid said 
“there is no royal road to geometry” to King Ptolemy, but lots of educators do not 
have his intellectual rigour or economic indifference, so there are a great many 
solutions available to buy that promise a path that for thousands of years we have 
known has never existed.  
     Work, thoughtfully, diligently and incrementally applied is always how the most 
difficult but worthwhile outcomes are achieved.  
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Paper 2 Analysis and Graphs 

Paper 2: Notes and points of interest 

 

Papers 1, 2 and 3 By Paper 
2 Mark Frequency (m16-
w22) P1 16-22 

WTD 
P1 9-15 
WTD 

P2 16-22 
WTD 

P2 9-15 
WTD 

P3 16-22 
WTD 

P3 9-15 
WTD 

P1,2,3 
16-22 
WTD 

1,2,3 9-
15 WTD 

 Paper/s (% weighted of A Level) 1 1 2 2 3 3 1,2,3 1,2,3 

 % of A Level 15.5 15.5 23.0 23.0 11.5 11.5 50.0 50.0 

 Years included 16-22 9-15 16-22 9-15 16-22 9-15 16-22 9-15 
AS 14 Hydrocarbons 0.6 0.7 2.2 2.5 0.0 0.0 2.8 3.2 
AS 3 Chemical bonding 0.9 0.7 1.8 1.0 0.0 0.0 2.7 1.8 
AS 1 Atomic structure 0.7 0.7 1.7 0.9 0.0 0.0 2.4 1.6 
AS 11 Group 17 0.9 1.0 1.5 0.5 0.0 0.0 2.4 1.5 

AS 
9 The Periodic Table: chemical 
periodicity 1.0 1.0 1.3 1.7 0.0 0.0 2.3 2.7 

AS 10 Group 2 0.9 0.7 1.3 1.1 2.1 0.3 4.3 2.2 
AS 5 Chemical energetics 0.8 0.8 1.2 1.6 0.4 0.3 2.5 2.7 
AS 7 Equilibria 1.0 1.0 1.2 2.1 1.8 1.8 4.0 4.9 
AS 21 Organic synthesis 0.4 1.1 1.2 4.3 0.0 0.0 1.6 5.4 

AS 
13 An introduction to AS Level organic 
chemistry 1.0 0.9 1.1 0.5 0.0 0.0 2.0 1.4 

AS 
2 Atoms, molecules and 
stoichiometry 0.5 0.4 1.0 1.2 0.3 0.2 1.8 1.8 

AS 17 Carbonyl compounds 0.9 0.5 1.0 0.5 0.1 0.1 2.0 1.1 
AS 4 States of matter 0.5 0.5 0.9 0.4 0.0 0.0 1.5 0.9 
AS 16 Hydroxy compounds 0.6 0.8 0.9 0.5 0.1 0.0 1.6 1.4 
AS 22 Analytical techniques 0.4 0.0 0.9 0.0 0.0 0.0 1.3 0.0 
AS 12 Nitrogen and sulfur 0.5 0.6 0.8 1.5 3.9 2.8 5.2 4.9 
AS 8 Reaction kinetics 0.6 0.6 0.7 0.3 0.6 1.8 1.9 2.6 
AS 18 Carboxylic acids and derivatives 1.1 1.0 0.7 0.6 0.1 0.0 1.9 1.6 
AS 15 Halogen compounds 0.7 0.7 0.5 0.5 0.2 0.0 1.4 1.2 
AS 6 Electrochemistry 0.6 0.4 0.4 0.4 1.8 3.0 2.8 3.9 
AS 20 Polymerisation 0.4 0.2 0.3 0.0 0.0 0.0 0.7 0.2 
AS 19 Nitrogen compounds 0.1 0.1 0.1 0.0 0.0 0.0 0.2 0.1 

 
No longer assessed (“Chem X” in 
graphs) 0.3 0.9 0.3 0.8 0.0 1.1 0.6 2.8 

 
AS Total (if <100%, then because some 
material moved to A2) 15.5 15.3 23.0 23.0 11.5 11.5 50.0 49.8 

          

 Physical Chemistry Totals 5.7 5.2 8.9 7.8 4.9 7.2 19.6 20.2 

 Inorganic Chemistry Totals 3.3 3.3 4.9 4.9 6.0 3.1 14.2 11.3 

 Organic Chemistry Totals 5.7 5.9 7.9 9.5 0.5 0.1 14.2 15.4 

 22 Analytical techniques 0.4 0.0 0.9 0.0 0.0 0.0 1.3 0.0 
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The main change was in Topic 21 Organic Synthesis, which in 2015 and before was a larger part of the 
course (18.7% of all marks in 2015 and before, to 5.2% in Paper 2 from 2016 onwards). Questions that 
required several answers from various parts to solve an unknown compound tended to be broken down 
into smaller steps in 2016 and afterwards and the marks were therefore easier to assign to individual 
organic topics instead. This is in line with a decades long trend away from thrilling subject-specific 
esoteric riddles towards an increasingly prosaic, quantised and rational (and empirical) assessment 
approach.  

One of the most substantial changes in A2 was a move away from organic chemistry towards allocating a 
larger share of marks to the other branches of chemistry with the new 2016 syllabus. This change was not 
really seen at AS level, though marks for organic chemistry is now less common.  

The 11 topics most frequently given marks in both Paper 1 and Paper 2 were more important from 2016 
and onwards, representing almost 2 in 3 of all marks.  

Mark were assigned based on when a student, learning in topic order, ought be able to produce an 
answer that would be awarded that mark, so sometimes material which the examiner may have intended 
to cover in one topic, say Topic 12 Nitrogen and Sulfur, may have been assigned to a different topic here, 
for instance Topic 3 Chemical Bonding instead because drawing a dot cross diagram of the triple 
covalent bond in N2 is fully covered in Topic 3. But explaining why N2 is unreactive, but CO, also with a 
triple covalent bond, is reactive, would be placed in Topic 12 because although bond polarity is covered 
earlier, this specific example isn’t obviously fully covered in Topic 3. This difference between the topics 
assigned in these workbooks and what part of the syllabus the examiner was intending to assess was 
somewhat evident in Paper 1, where questions assess topics largely in syllabus order, though this general 
rule about question order has not at all always been followed in Paper 1.   

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Chem

X

P2 16-22 WTD 1.7 1.0 1.8 0.9 1.2 0.4 1.2 0.7 1.3 1.3 1.5 0.8 1.1 2.2 0.5 0.9 1.0 0.7 0.1 0.3 1.2 0.9 0.3

P2 9-15 WTD 0.9 1.2 1.0 0.4 1.6 0.4 2.1 0.3 1.7 1.1 0.5 1.5 0.5 2.5 0.5 0.5 0.5 0.6 0.0 0.0 4.3 0.0 0.8
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9701 Chemistry Weighted Mark Frequency: Paper 2

2022w to 2016m in purple crosses, compared to an earlier Paper 2 series
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Tables of Analysis of Mark Frequencies for Specific Syllabus Topics  

 

Papers 1, 2 and 3 By 
Chemistry Category P1 16-22 

WTD 
P1 9-15 
WTD 

P2 16-22 
WTD 

P2 9-15 
WTD 

P3 16-22 
WTD 

P3 9-15 
WTD 

P1,2,3 
16-22 
WTD 

1,2,3 9-15 
WTD 

 Paper/s (% weighted of A Level) 1 1 2 2 3 3 1,2,3 1,2,3 

 % of A Level 15.5 15.5 23.0 23.0 11.5 11.5 50.0 50.0 

 Years included 16-22 9-15 16-22 9-15 16-22 9-15 16-22 9-15 

 Physical Chemistry                 
AS 1 Atomic structure 0.7 0.7 1.7 0.9 0.0 0.0 2.4 1.6 

AS 
2 Atoms, molecules and 
stoichiometry 0.5 0.4 1.0 1.2 0.3 0.2 1.8 1.8 

AS 3 Chemical bonding 0.9 0.7 1.8 1.0 0.0 0.0 2.7 1.8 
AS 4 States of matter 0.5 0.5 0.9 0.4 0.0 0.0 1.5 0.9 
AS 5 Chemical energetics 0.8 0.8 1.2 1.6 0.4 0.3 2.5 2.7 
AS 6 Electrochemistry 0.6 0.4 0.4 0.4 1.8 3.0 2.8 3.9 
AS 7 Equilibria 1.0 1.0 1.2 2.1 1.8 1.8 4.0 4.9 
AS 8 Reaction kinetics 0.6 0.6 0.7 0.3 0.6 1.8 1.9 2.6 

 Physical Chemistry Totals 5.7 5.2 8.9 7.8 4.9 7.2 19.6 20.2 

 Inorganic Chemistry                 

AS 
9 The Periodic Table: chemical 
periodicity 1.0 1.0 1.3 1.7 0.0 0.0 2.3 2.7 

AS 10 Group 2 0.9 0.7 1.3 1.1 2.1 0.3 4.3 2.2 
AS 11 Group 17 0.9 1.0 1.5 0.5 0.0 0.0 2.4 1.5 
AS 12 Nitrogen and sulfur 0.5 0.6 0.8 1.5 3.9 2.8 5.2 4.9 

 Inorganic Chemistry Totals 3.3 3.3 4.9 4.9 6.0 3.1 14.2 11.3 

 Organic Chemistry                  

AS 
13 An introduction to AS Level organic 
chemistry 1.0 0.9 1.1 0.5 0.0 0.0 2.0 1.4 

AS 14 Hydrocarbons 0.6 0.7 2.2 2.5 0.0 0.0 2.8 3.2 
AS 15 Halogen compounds 0.7 0.7 0.5 0.5 0.2 0.0 1.4 1.2 
AS 16 Hydroxy compounds 0.6 0.8 0.9 0.5 0.1 0.0 1.6 1.4 
AS 17 Carbonyl compounds 0.9 0.5 1.0 0.5 0.1 0.1 2.0 1.1 
AS 18 Carboxylic acids and derivatives 1.1 1.0 0.7 0.6 0.1 0.0 1.9 1.6 
AS 19 Nitrogen compounds 0.1 0.1 0.1 0.0 0.0 0.0 0.2 0.1 
AS 20 Polymerisation 0.4 0.2 0.3 0.0 0.0 0.0 0.7 0.2 
AS 21 Organic synthesis 0.4 1.1 1.2 4.3 0.0 0.0 1.6 5.4 
 Organic Chemistry Totals 5.7 5.9 7.9 9.5 0.5 0.1 14.2 15.4 

 Analysis                 
AS 22 Analytical techniques 0.4 0.0 0.9 0.0 0.0 0.0 1.3 0.0 

 0                 

 No longer assessed 0.3 0.9 0.3 0.8 0.0 1.1 0.6 2.8 

 
AS Total (if <100%, then because some 
material moved to A2) 15.5 15.3 23.0 23.0 11.5 11.5 50.0 49.8 

          

 Physical Chemistry Totals 5.7 5.2 8.9 7.8 4.9 7.2 19.6 20.2 

 Inorganic Chemistry Totals 3.3 3.3 4.9 4.9 6.0 3.1 14.2 11.3 

 Organic Chemistry Totals 5.7 5.9 7.9 9.5 0.5 0.1 14.2 15.4 

 22 Analytical techniques 0.4 0.0 0.9 0.0 0.0 0.0 1.3 0.0 
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Topics Ordered by Mark 
Value Frequency of 2016-
22 in Papers 1, 2 and 3  P1 16-22 

WTD 
P1 9-15 
WTD 

P2 16-22 
WTD 

P2 9-15 
WTD 

P3 16-22 
WTD 

P3 9-15 
WTD 

P1,2,3 
16-22 
WTD 1,2,3 9-15 

WTD 

 Paper/s (% weighted of A Level) 1 1 2 2 3 3 1,2,3 1,2,3 

 % of A Level 15.5 15.5 23.0 23.0 11.5 11.5 50.0 50.0 

 Years included 16-22 9-15 16-22 9-15 16-22 9-15 16-22 9-15 

AS 12 Nitrogen and sulfur 0.5 0.6 0.8 1.5 3.9 2.8 5.2 4.9 

AS 10 Group 2 0.9 0.7 1.3 1.1 2.1 0.3 4.3 2.2 

AS 7 Equilibria 1.0 1.0 1.2 2.1 1.8 1.8 4.0 4.9 

AS 6 Electrochemistry 0.6 0.4 0.4 0.4 1.8 3.0 2.8 3.9 

AS 14 Hydrocarbons 0.6 0.7 2.2 2.5 0.0 0.0 2.8 3.2 

AS 3 Chemical bonding 0.9 0.7 1.8 1.0 0.0 0.0 2.7 1.8 

AS 5 Chemical energetics 0.8 0.8 1.2 1.6 0.4 0.3 2.5 2.7 

AS 1 Atomic structure 0.7 0.7 1.7 0.9 0.0 0.0 2.4 1.6 

AS 11 Group 17 0.9 1.0 1.5 0.5 0.0 0.0 2.4 1.5 

AS 
9 The Periodic Table: chemical 
periodicity 1.0 1.0 1.3 1.7 0.0 0.0 2.3 2.7 

AS 
13 An introduction to AS Level 
organic chemistry 1.0 0.9 1.1 0.5 0.0 0.0 2.0 1.4 

AS 17 Carbonyl compounds 0.9 0.5 1.0 0.5 0.1 0.1 2.0 1.1 

AS 8 Reaction kinetics 0.6 0.6 0.7 0.3 0.6 1.8 1.9 2.6 

AS 
18 Carboxylic acids and 
derivatives 1.1 1.0 0.7 0.6 0.1 0.0 1.9 1.6 

AS 
2 Atoms, molecules and 
stoichiometry 0.5 0.4 1.0 1.2 0.3 0.2 1.8 1.8 

AS 16 Hydroxy compounds 0.6 0.8 0.9 0.5 0.1 0.0 1.6 1.4 

AS 21 Organic synthesis 0.4 1.1 1.2 4.3 0.0 0.0 1.6 5.4 

AS 4 States of matter 0.5 0.5 0.9 0.4 0.0 0.0 1.5 0.9 

AS 15 Halogen compounds 0.7 0.7 0.5 0.5 0.2 0.0 1.4 1.2 

AS 22 Analytical techniques 0.4 0.0 0.9 0.0 0.0 0.0 1.3 0.0 

AS 20 Polymerisation 0.4 0.2 0.3 0.0 0.0 0.0 0.7 0.2 

 No longer assessed 0.3 0.9 0.3 0.8 0.0 1.1 0.6 2.8 

AS 19 Nitrogen compounds 0.1 0.1 0.1 0.0 0.0 0.0 0.2 0.1 

 
AS Total (if <TOTAL then because 
some material moved to A2) 15.5 15.3 23.0 23.0 11.5 11.5 50.0 49.8 
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Theory Papers (1, 2 and 4) Compared with 
Practical Papers (3 and 5) by Chemistry Topic P1,2 16-22 WTD P1&2 WTD P1,2,4 16-22 WTD P1,2,4 9-15 WTD 

 

P3,5 16-22 WTD P3&5 9-15 WTD 

 Paper/s (% weighted of A Level) 1,2 1,2 1,2,4 1,2,4  3,5 3,5 
 % of A Level: 38.5 38.5 77.0 77.0  23.0 23.0 

 Years included: 2016-22 2009-15 2016-22 2009-15  2016-22 2009-15 

 Physical Chemistry              
AS 1 Atomic structure 2.4 1.6 2.4 1.6  0.0 0.0 
AS 2 Atoms, molecules and stoichiometry 1.5 1.6 1.7 2.1  0.7 1.7 
AS 3 Chemical bonding 2.7 1.8 3.1 2.4  0.0 0.0 
AS 4 States of matter 1.5 0.9 1.5 0.9  0.8 0.8 
AS 5 Chemical energetics 2.1 2.4 2.1 3.0  1.5 0.9 
AS 6 Electrochemistry 1.0 0.8 1.2 0.8  3.1 3.7 
AS 7 Equilibria 2.2 3.1 2.2 3.7  2.4 3.1 
AS 8 Reaction kinetics 1.3 0.9 1.3 0.9  1.3 2.7 
A2 23 Chemical energetics 0.0 0.1 3.3 1.0  0.0 1.6 
A2 24 Electrochemistry 0.0 0.0 3.2 3.1  1.2 0.6 
A2 25 Equilibria 0.0 0.0 3.8 1.7  0.5 0.0 
A2 26 Reaction kinetics 0.0 0.0 2.2 2.0  2.8 0.6 

 Physical Chemistry Totals 14.7 13.1 27.9 23.2  14.3 15.8 

AS Inorganic Chemistry              
AS 9 The Periodic Table: chemical periodicity 2.3 2.7 2.3 3.7  0.3 0.3 
AS 10 Group 2 2.2 1.8 2.4 1.8  2.6 0.3 
AS 11 Group 17 2.4 1.5 2.4 1.7  0.4 0.3 
AS 12 Nitrogen and sulfur 1.3 2.2 1.3 2.8  3.9 2.8 
A2 27 Group 2 0.0 0.0 2.0 0.6  0.2 1.9 
A2 28 Chemistry of transition elements 0.0 0.0 7.6 2.7  0.2 0.3 

 Inorganic Chemistry Totals 8.2 8.2 18.2 13.2  7.5 6.0 

AS Organic Chemistry               
AS 13 An introduction to AS Level organic chemistry 2.0 1.4 2.4 1.8  0.0 0.0 
AS 14 Hydrocarbons 2.8 3.2 2.9 3.8  0.3 0.0 
AS 15 Halogen compounds 1.2 1.2 1.3 1.6  0.2 0.0 
AS 16 Hydroxy compounds 1.4 1.4 1.6 1.4  0.1 0.0 
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Theory Papers (1, 2 and 4) Compared with 
Practical Papers (3 and 5) by Chemistry Topic P1,2 16-22 WTD P1&2 WTD P1,2,4 16-22 WTD P1,2,4 9-15 WTD 

 

P3,5 16-22 WTD P3&5 9-15 WTD 

 Paper/s (% weighted of A Level) 1,2 1,2 1,2,4 1,2,4  3,5 3,5 
 % of A Level: 38.5 38.5 77.0 77.0  23.0 23.0 

 Years included: 2016-22 2009-15 2016-22 2009-15  2016-22 2009-15 
AS 17 Carbonyl compounds 1.9 1.0 2.0 1.5  0.1 0.1 
AS 18 Carboxylic acids and derivatives 1.7 1.6 1.7 1.6  0.1 0.0 
AS 19 Nitrogen compounds 0.2 0.1 0.2 0.1  0.0 0.0 
AS 20 Polymerisation 0.7 0.2 0.7 0.3  0.0 0.0 
AS 21 Organic synthesis 1.6 5.4 1.6 5.4  0.2 0.0 
A2 29 An introduction to A Level organic chemistry 0.0 0.0 0.3 0.4  0.0 0.0 
A2 30 Hydrocarbons 0.0 0.0 1.1 0.4  0.0 0.0 
A2 31 Halogen compounds 0.0 0.0 0.1 0.0  0.0 0.0 
A2 32 Hydroxy compounds 0.0 0.0 0.8 0.8  0.0 0.0 
A2 33 Carboxylic acids and derivatives 0.0 0.0 1.2 0.7  0.0 0.0 
A2 34 Nitrogen compounds 0.0 0.1 3.0 2.1  0.0 0.0 
A2 35 Polymerisation 0.0 0.0 1.0 0.9  0.0 0.0 
A2 36 Organic synthesis 0.0 0.0 3.2 6.1  0.0 0.0 

 Organic Chemistry Totals 13.7 15.4 25.2 28.9  1.0 0.1 

 Analysis              
AS 22 Analytical techniques 1.3 0.0 1.7 0.5  0.0 0.0 
A2 37 Analytical techniques 0.0 0.0 3.0 1.9  0.1 0.0 

 Analysis Totals 1.3 0.0 4.7 2.4  0.1 0.0 
         

 No longer assessed 0.6 1.7 1.0 9.3  0.0 1.1 
AS AS Total 37.9 36.6 40.2 43.3  17.9 16.8 
A2 A2 Total 0.0 0.2 35.8 24.4  5.1 5.1 

 AS+A2+no longer in syllabus 38.5 38.5 77.0 77.0  23.0 23.0 

 Physical Chemistry Totals 14.7 13.1 27.9 23.2  14.3 15.8 

 Inorganic Chemistry Totals 8.2 8.2 18.2 13.2  7.5 6.0 

 Organic Chemistry Totals 13.7 15.4 25.2 28.9  1.0 0.1 

 Analytical Techniques Totals 1.3 0.0 4.7 2.4  0.1 0.0 
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 Papers 4 and 5, and AS papers by Topic # P4 16-22 WTD P4 9-15 WTD P5 16-22 WTD P5 9-15 WTD 
P5 06w-02s 
WTD P4,5 16-22 WTD P4,5 9-15 WTD P1to5 16-22 WTD P1to5 9-15 WTD 

 Papers (% weighted of A Level) 4 4 5 5 5 4,5 4,5 1,2,3,4,5 1,2,3,4,5 

 % of A Level: 38.5 38.5 11.5 11.5 11.0 50.0 50.0 100.0 100.0 

 Years included: 2016-22 2009-15 2016-22 2009-15 2006-02 2016-22 2009-15 2016-22 2009-15 

 Physical Chemistry                   
AS 1 Atomic structure 0.0 0.1 0.0 0.0 0.0 0.0 0.1 2.4 1.6 
AS 2 Atoms, molecules and stoichiometry 0.2 0.6 0.5 1.4 2.4 0.6 2.0 2.4 3.8 
AS 3 Chemical bonding 0.4 0.6 0.0 0.0 0.0 0.4 0.6 3.1 2.4 
AS 4 States of matter 0.0 0.0 0.8 0.8 1.1 0.8 0.8 2.3 1.7 
AS 5 Chemical energetics 0.0 0.6 1.0 0.6 1.6 1.0 1.2 3.5 3.9 
AS 6 Electrochemistry 0.2 0.0 1.4 0.6 1.7 1.5 0.6 4.3 4.5 
AS 7 Equilibria 0.0 0.6 0.6 1.3 1.1 0.6 1.9 4.6 6.8 
AS 8 Reaction kinetics 0.0 0.0 0.7 0.9 1.6 0.7 0.9 2.6 3.6 
A2 23 Chemical energetics 3.2 0.9 0.0 1.6 0.0 3.2 2.5 3.3 2.6 
A2 24 Electrochemistry 3.2 3.1 1.2 0.6 0.0 4.4 3.7 4.4 3.8 
A2 25 Equilibria 3.8 1.7 0.5 0.0 0.0 4.3 1.7 4.3 1.7 
A2 26 Reaction kinetics 2.2 2.0 2.8 0.6 0.7 5.1 2.6 5.1 2.6 

 Physical Chemistry Totals 13.2 10.1 9.4 8.6 10.3 22.6 18.7 42.2 39.0 

AS Inorganic Chemistry                   
AS 9 The Periodic Table: chemical periodicity 0.0 0.9 0.3 0.3 0.0 0.3 1.3 2.6 4.0 
AS 10 Group 2 0.3 0.0 0.4 0.0 0.0 0.7 0.0 5.0 2.2 
AS 11 Group 17 0.0 0.2 0.4 0.3 0.0 0.4 0.5 2.8 2.0 
AS 12 Nitrogen and sulfur 0.0 0.6 0.0 0.0 0.0 0.0 0.6 5.2 5.5 
A2 27 Group 2 2.0 0.6 0.2 1.9 0.7 2.3 2.5 2.3 2.5 
A2 28 Chemistry of transition elements 7.6 2.7 0.2 0.3 0.0 7.8 3.1 7.8 3.1 

 Inorganic Chemistry Totals 9.9 5.0 1.5 2.9 0.7 11.4 7.9 25.7 19.2 

AS Organic Chemistry                    
AS 13 An introduction to AS Level organic chemistry 0.4 0.5 0.0 0.0 0.0 0.4 0.5 2.4 1.8 
AS 14 Hydrocarbons 0.2 0.6 0.3 0.0 0.0 0.4 0.6 3.2 3.8 
AS 15 Halogen compounds 0.1 0.4 0.0 0.0 0.0 0.1 0.4 1.5 1.6 
AS 16 Hydroxy compounds 0.1 0.0 0.0 0.0 0.0 0.1 0.0 1.7 1.4 
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 Papers 4 and 5, and AS papers by Topic # P4 16-22 WTD P4 9-15 WTD P5 16-22 WTD P5 9-15 WTD 
P5 06w-02s 
WTD P4,5 16-22 WTD P4,5 9-15 WTD P1to5 16-22 WTD P1to5 9-15 WTD 

 Papers (% weighted of A Level) 4 4 5 5 5 4,5 4,5 1,2,3,4,5 1,2,3,4,5 

 % of A Level: 38.5 38.5 11.5 11.5 11.0 50.0 50.0 100.0 100.0 

 Years included: 2016-22 2009-15 2016-22 2009-15 2006-02 2016-22 2009-15 2016-22 2009-15 
AS 17 Carbonyl compounds 0.1 0.5 0.0 0.0 0.0 0.1 0.5 2.1 1.6 
AS 18 Carboxylic acids and derivatives 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 1.6 
AS 19 Nitrogen compounds 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 
AS 20 Polymerisation 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.7 0.3 
AS 21 Organic synthesis 0.0 0.0 0.2 0.0 0.0 0.2 0.0 1.9 5.4 
A2 29 An introduction to A Level organic chemistry 0.3 0.4 0.0 0.0 0.0 0.3 0.4 0.3 0.4 
A2 30 Hydrocarbons 1.1 0.4 0.0 0.0 0.0 1.1 0.4 1.1 0.4 
A2 31 Halogen compounds 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 
A2 32 Hydroxy compounds 0.8 0.8 0.0 0.0 0.0 0.8 0.8 0.8 0.8 
A2 33 Carboxylic acids and derivatives 1.2 0.7 0.0 0.0 0.0 1.2 0.7 1.2 0.7 
A2 34 Nitrogen compounds 3.0 2.0 0.0 0.0 0.0 3.0 2.0 3.0 2.1 
A2 35 Polymerisation 1.0 0.9 0.0 0.0 0.0 1.0 0.9 1.0 0.9 
A2 36 Organic synthesis 3.2 6.1 0.0 0.0 0.0 3.2 6.1 3.2 6.1 

 Organic Chemistry Totals 11.6 13.4 0.5 0.0 0.0 12.1 13.4 26.3 29.0 

 Analysis                   
AS 22 Analytical techniques 0.4 0.5 0.0 0.0 0.0 0.4 0.5 1.7 0.5 
A2 37 Analytical techniques 3.0 1.9 0.1 0.0 0.0 3.1 1.9 3.1 1.9 

 Analysis Totals 3.4 2.4 0.1 0.0 0.0 3.5 2.4 4.8 2.4 

           

 No longer assessed 0.4 7.6 0.0 0.0 0.0 0.4 7.6 1.0 10.4 
AS AS Total 2.3 6.8 6.4 6.4 9.6 8.7 13.2 58.1 60.1 
A2 A2 Total 35.8 24.1 5.1 5.1 1.4 40.9 29.2 40.9 29.5 

 AS+A2+no longer in syllabus 38.5 38.5 11.5 11.5 11.0 50.0 50.0 100.0 100.0 

 Physical Chemistry Totals 13.2 10.1 9.4 8.6 10.3 22.6 18.7 42.2 39.0 

 Inorganic Chemistry Totals 9.9 5.0 1.5 2.9 0.7 11.4 7.9 25.7 19.2 

 Organic Chemistry Totals 11.6 13.4 0.5 0.0 0.0 12.1 13.4 26.3 29.0 

 Analytical Techniques Totals 3.4 2.4 0.1 0.0 0.0 3.5 2.4 4.8 2.4 
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Topics Ordered by Mark Value 
Frequency of 2016-22 in Papers 4 and 5 P4 16-22 WTD P4 9-15 WTD P5 16-22 WTD P5 9-15 WTD 

P5 06w-02s 
WTD 

P4,5 16-
22 WTD P4,5 9-15 WTD P1to5 16-22 WTD P1to5 9-15 WTD 

 Paper/s (% weighted of A Level) 4 4 5 5 5 4,5 4,5 1,2,3,4,5 1,2,3,4,5 

 % of A Level: 38.5 38.5 11.5 11.5 11.0 50.0 50.0 100.0 100.0 

 Years included: 2016-22 2009-15 2016-22 2009-15 2006-02 2016-22 2009-15 2016-22 2009-15 

 AS+A2+no longer in syllabus 38.5 38.5 11.5 11.5 11.0 50.0 50.0 100.0 100.0 
A2 A2 Total 35.8 24.1 5.1 5.1 1.4 40.9 29.2 40.9 29.5 
AS AS Total 2.3 6.8 6.4 6.4 9.6 8.7 13.2 58.1 60.1 
A2 28 Chemistry of transition elements 7.6 2.7 0.2 0.3 0.0 7.8 3.1 7.8 3.1 
A2 26 Reaction kinetics 2.2 2.0 2.8 0.6 0.7 5.1 2.6 5.1 2.6 
A2 24 Electrochemistry 3.2 3.1 1.2 0.6 0.0 4.4 3.7 4.4 3.8 
A2 25 Equilibria 3.8 1.7 0.5 0.0 0.0 4.3 1.7 4.3 1.7 
A2 23 Chemical energetics 3.2 0.9 0.0 1.6 0.0 3.2 2.5 3.3 2.6 
A2 36 Organic synthesis 3.2 6.1 0.0 0.0 0.0 3.2 6.1 3.2 6.1 
A2 37 Analytical techniques 3.0 1.9 0.1 0.0 0.0 3.1 1.9 3.1 1.9 
A2 34 Nitrogen compounds 3.0 2.0 0.0 0.0 0.0 3.0 2.0 3.0 2.1 
A2 27 Group 2 2.0 0.6 0.2 1.9 0.7 2.3 2.5 2.3 2.5 
AS 6 Electrochemistry 0.2 0.0 1.4 0.6 1.7 1.5 0.6 4.3 4.5 
A2 33 Carboxylic acids and derivatives 1.2 0.7 0.0 0.0 0.0 1.2 0.7 1.2 0.7 
A2 30 Hydrocarbons 1.1 0.4 0.0 0.0 0.0 1.1 0.4 1.1 0.4 
AS 5 Chemical energetics 0.0 0.6 1.0 0.6 1.6 1.0 1.2 3.5 3.9 
A2 35 Polymerisation 1.0 0.9 0.0 0.0 0.0 1.0 0.9 1.0 0.9 
AS 4 States of matter 0.0 0.0 0.8 0.8 1.1 0.8 0.8 2.3 1.7 
A2 32 Hydroxy compounds 0.8 0.8 0.0 0.0 0.0 0.8 0.8 0.8 0.8 
AS 10 Group 2 0.3 0.0 0.4 0.0 0.0 0.7 0.0 5.0 2.2 
AS 8 Reaction kinetics 0.0 0.0 0.7 0.9 1.6 0.7 0.9 2.6 3.6 
AS 7 Equilibria 0.0 0.6 0.6 1.3 1.1 0.6 1.9 4.6 6.8 
AS 2 Atoms, molecules and stoichiometry 0.2 0.6 0.5 1.4 2.4 0.6 2.0 2.4 3.8 
AS 14 Hydrocarbons 0.2 0.6 0.3 0.0 0.0 0.4 0.6 3.2 3.8 
AS 3 Chemical bonding 0.4 0.6 0.0 0.0 0.0 0.4 0.6 3.1 2.4 
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Topics Ordered by Mark Value 
Frequency of 2016-22 in Papers 4 and 5 P4 16-22 WTD P4 9-15 WTD P5 16-22 WTD P5 9-15 WTD 

P5 06w-02s 
WTD 

P4,5 16-
22 WTD P4,5 9-15 WTD P1to5 16-22 WTD P1to5 9-15 WTD 

 Paper/s (% weighted of A Level) 4 4 5 5 5 4,5 4,5 1,2,3,4,5 1,2,3,4,5 

 % of A Level: 38.5 38.5 11.5 11.5 11.0 50.0 50.0 100.0 100.0 

 Years included: 2016-22 2009-15 2016-22 2009-15 2006-02 2016-22 2009-15 2016-22 2009-15 
AS 11 Group 17 0.0 0.2 0.4 0.3 0.0 0.4 0.5 2.8 2.0 
AS 13 An introduction to AS Level organic chemistry 0.4 0.5 0.0 0.0 0.0 0.4 0.5 2.4 1.8 
AS 22 Analytical techniques 0.4 0.5 0.0 0.0 0.0 0.4 0.5 1.7 0.5 

 No longer assessed 0.4 7.6 0.0 0.0 0.0 0.4 7.6 1.0 10.4 
AS 9 The Periodic Table: chemical periodicity 0.0 0.9 0.3 0.3 0.0 0.3 1.3 2.6 4.0 
A2 29 An introduction to A Level organic chemistry 0.3 0.4 0.0 0.0 0.0 0.3 0.4 0.3 0.4 
AS 21 Organic synthesis 0.0 0.0 0.2 0.0 0.0 0.2 0.0 1.9 5.4 
AS 17 Carbonyl compounds 0.1 0.5 0.0 0.0 0.0 0.1 0.5 2.1 1.6 
AS 16 Hydroxy compounds 0.1 0.0 0.0 0.0 0.0 0.1 0.0 1.7 1.4 
AS 15 Halogen compounds 0.1 0.4 0.0 0.0 0.0 0.1 0.4 1.5 1.6 
A2 31 Halogen compounds 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 
AS 12 Nitrogen and sulfur 0.0 0.6 0.0 0.0 0.0 0.0 0.6 5.2 5.5 
AS 1 Atomic structure 0.0 0.1 0.0 0.0 0.0 0.0 0.1 2.4 1.6 
AS 18 Carboxylic acids and derivatives 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 1.6 
AS 20 Polymerisation 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.7 0.3 
AS 19 Nitrogen compounds 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 
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AS and A2 CAIE 9701 Chemistry Analysis 
Each exam paper, or combination, like “Papers 1, 2 and 3” use the weighting, as a fraction of the whole A Level (AS 
and A2 years) given in the syllabus: 

Paper 
% of AS/ 

A2 % of ALvl Marks 
Time in 

min 
secs/ 
marks 

% 
YEAR 

% ALL A-Level/ 
mark (weighting) 

1 31 15.5 40 75 112.5 0.78 0.39 
2 46 23 60 75 75 0.77 0.38 
3 23 11.5 40 120 180 0.58 0.29 
4 77 38.5 100 120 72 0.77 0.39 
5 23 11.5 30 75 150 0.77 0.38 

Variability in UMS/PUM Grade Thresholds from 20214s to 2024w 
PUM =Percentage Uniform Mark; UMS = Uniform Mark Scale (UK version of PUM) 

UMS/PUM allows 2 scores from 2 different versions of the same exam paper that may have been slightly different in 
terms of difficulty, to be made. A student sitting a slightly harder exam paper will have a lower grade 
threshold compared to a student, for instance doing their exam papers in a different time zone that is slightly 
easier. Each grade always has the same UMS score, so an A* is always 90% UMS, but the raw score can be 
different, often a lower percentage. The table below shows how this threshold has changed in the last 10 
years.  

 
Grade: A* A B C D E 

UMS/PUM %   90% 80% 70% 60% 50% 40% 

2014s to 2024w  

Highest Raw % Score 79 70 62 53 44 35 
Lowest Raw % Score 62 54 46 38 30 21 
Variability 17 16 17 15 14 14 
Average Raw % Score 73 64 55 46 37 28 

                

2020m and before: 

Grade: A* A B C D E 
Highest Raw % Score 79 70 62 53 44 35 
Lowest Raw % Score 72 63 54 46 37 28 
Variability 7 7 8 7 7 7 
Average Raw % Score 76 67 58 49 41 32 

                

2020w and later: 

Grade: A* A B C D E 
Highest Raw % Score 78 68 58 47 37 28 
Lowest Raw % Score 62 54 46 38 30 21 
Variability 16 14 12 9 7 7 
Average Raw % Score 70 61 51 42 33 24 

Most courses and almost all universities generally do not explain if they use your UMS/PUM score, with the 
exception of Cambridge, which always requires you to give your UMS/PUM as additional information when 
you apply, but not through the UCAS form. They have also created and published a report analysing 14,000 
applicants dated July 2015: 

https://www.cao.cam.ac.uk/sites/www.cao.cam.ac.uk/files/ar_ums_performance_he_destination_of_cambridge_a
pplicants.pdf  

The mean average UMS/PUM score for a successful Cambridge applicant was 92% average (for the best 3 AS level 
subjects), but that average was about 95% for (natural) science applicants, a bar chart using their statistics follows.  
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Graphs of Analysis of Mark Frequencies for Specific Syllabus Topics  

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 Chem X

P1 16-22 WTD 0.7 0.5 0.9 0.5 0.8 0.6 1.0 0.6 1.0 0.9 0.9 0.5 1.0 0.6 0.7 0.6 0.9 1.1 0.1 0.4 0.4 0.4 0.3

P1,2,3 16-22 WTD 2.4 1.8 2.7 1.5 2.5 2.8 4.0 1.9 2.3 4.3 2.4 5.2 2.0 2.8 1.4 1.6 2.0 1.9 0.2 0.7 1.6 1.3 0.6

P1 9-15 WTD 0.7 0.4 0.7 0.5 0.8 0.4 1.0 0.6 1.0 0.7 1.0 0.6 0.9 0.7 0.7 0.8 0.5 1.0 0.1 0.2 1.1 0.0 0.9
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Topic Number

9701 Chemistry Weighted Mark Frequency: Paper 1
2022w to 2016m in purple crosses, compared to earlier and all AS exams combined
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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 Chem X

P2 16-22 WTD 1.7 1.0 1.8 0.9 1.2 0.4 1.2 0.7 1.3 1.3 1.5 0.8 1.1 2.2 0.5 0.9 1.0 0.7 0.1 0.3 1.2 0.9 0.3

P1,2,3 16-22 WTD 2.4 1.8 2.7 1.5 2.5 2.8 4.0 1.9 2.3 4.3 2.4 5.2 2.0 2.8 1.4 1.6 2.0 1.9 0.2 0.7 1.6 1.3 0.6

P2 9-15 WTD 0.9 1.2 1.0 0.4 1.6 0.4 2.1 0.3 1.7 1.1 0.5 1.5 0.5 2.5 0.5 0.5 0.5 0.6 0.0 0.0 4.3 0.0 0.8
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Topic Number

9701 Chemistry Weighted Mark Frequency: Paper 2
2022w to 2016m in purple crosses, compared to earlier and all AS exams combined
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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 Chem X

P3 16-22 WTD 0.0 0.3 0.0 0.0 0.4 1.8 1.8 0.6 0.0 2.1 0.0 3.9 0.0 0.0 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0

P1,2,3 16-22 WTD 2.4 1.8 2.7 1.5 2.5 2.8 4.0 1.9 2.3 4.3 2.4 5.2 2.0 2.8 1.4 1.6 2.0 1.9 0.2 0.7 1.6 1.3 0.6

P3 9-15 WTD 0.0 0.2 0.0 0.0 0.3 3.0 1.8 1.8 0.0 0.3 0.0 2.8 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 1.1
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Topic Number

9701 Chemistry Weighted Mark Frequency: Paper 3
2022w to 2016m in purple crosses, compared to earlier and all AS exams combined

http://www.smashingscience.org/


www.SmashingScience.org  Patrick Brannac  Page 72 of 593 

 

 

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
Che
m X

P1,2,4 16-22 WTD 2.4 1.7 3.1 1.5 2.1 1.2 2.2 1.3 2.3 2.4 2.4 1.3 2.4 2.9 1.3 1.6 2.0 1.7 0.2 0.7 1.6 1.7 3.3 3.2 3.8 2.2 2.0 7.6 0.3 1.1 0.1 0.8 1.2 3.0 1.0 3.2 3.0 1.0

P3,5 16-22 WTD 0.0 0.7 0.0 0.8 1.5 3.1 2.4 1.3 0.3 2.6 0.4 3.9 0.0 0.3 0.2 0.1 0.1 0.1 0.0 0.0 0.2 0.0 0.0 1.2 0.5 2.8 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
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Topic Number

9701 Chemistry Weighted Mark Frequency: Theory Papers (1, 2 and 4) vs. Practical Papers (3 and 5)
Theory papers in purple crosses, compared to practical 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
Che
m X

P1,2,3 16-22 WTD 2.4 1.8 2.7 1.5 2.5 2.8 4.0 1.9 2.3 4.3 2.4 5.2 2.0 2.8 1.4 1.6 2.0 1.9 0.2 0.7 1.6 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6

P4,5  16-22 WTD 0.0 0.6 0.4 0.8 1.0 1.5 0.6 0.7 0.3 0.7 0.4 0.0 0.4 0.4 0.1 0.1 0.1 0.0 0.0 0.0 0.2 0.4 3.2 4.4 4.3 5.1 2.3 7.8 0.3 1.1 0.1 0.8 1.2 3.0 1.0 3.2 3.1 0.4

P1to5 16-22 WTD 2.4 2.4 3.1 2.3 3.5 4.3 4.6 2.6 2.6 5.0 2.8 5.2 2.4 3.2 1.5 1.7 2.1 1.9 0.2 0.7 1.9 1.7 3.3 4.4 4.3 5.1 2.3 7.8 0.3 1.1 0.1 0.8 1.2 3.0 1.0 3.2 3.1 1.0

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

W
ei

gh
te

d
 %

 f
re

q
u

e
n

cy
 

Topic Number

9701 Chemistry Weighted Mark Frequency: AS compared to A2
A2 papers in purple crosses, compared to AS and ALL papers for 2022w to 2016m
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Physical Chemistry Totals Inorganic Chemistry Totals Organic Chemistry Totals Analytical Techniques Totals

P1 16-22 WTD 5.7 3.3 5.7 0.4

P1 9-15 WTD 5.3 3.3 6.0 0.0

P2 16-22 WTD 8.9 4.9 7.9 0.9

P2 9-15 WTD 7.8 4.9 9.5 0.0

P3 16-22 WTD 4.9 6.0 0.5 0.0

P3 9-15 WTD 7.2 3.1 0.1 0.0
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9701 Chemistry Categories Totals Weighted for Papers 1, 2 and 3
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Physical Chemistry Totals Inorganic Chemistry Totals Organic Chemistry Totals Analytical Techniques Totals

P4 16-22 WTD 13.2 9.9 11.6 3.4

P4 9-15 WTD 10.1 5.0 13.4 2.4

P5 16-22 WTD 9.4 1.5 0.5 0.1

P5 9-15 WTD 8.6 2.9 0.0 0.0
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9701 Chemistry Categories Totals Weighted for Papers 4 and 5
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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 ChX

P4 16-22 WTD 0.0 0.2 0.4 0.0 0.0 0.2 0.0 0.0 0.0 0.3 0.0 0.0 0.4 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.4 3.2 3.2 3.8 2.2 2.0 7.6 0.3 1.1 0.1 0.8 1.2 3.0 1.0 3.2 3.0 0.4

P4 09-15 WTD 0.1 0.6 0.6 0.0 0.6 0.0 0.6 0.0 0.9 0.0 0.2 0.6 0.5 0.6 0.4 0.0 0.5 0.0 0.0 0.1 0.0 0.5 0.9 3.1 1.7 2.0 0.6 2.7 0.4 0.4 0.0 0.8 0.7 2.0 0.9 6.1 1.9 7.6

P4,5  16-22 WTD 0.0 0.6 0.4 0.8 1.0 1.5 0.6 0.7 0.3 0.7 0.4 0.0 0.4 0.4 0.1 0.1 0.1 0.0 0.0 0.0 0.2 0.4 3.2 4.4 4.3 5.1 2.3 7.8 0.3 1.1 0.1 0.8 1.2 3.0 1.0 3.2 3.1 0.4
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Topic Number

9701 Chemistry Weighted Mark Frequency: Paper 4
2022w to 2016m in purple crosses, compared to earlier and all A2 exams combined
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Miscellaneous States Thermometric Electrolysis Gas Vol. Gravimetric Rate Therm. Titrn Titration

02s-06w 0.0 5.0 14.8 0.0 10.1 15.1 21.1 14.1 19.8

07s-13s 0.0 21.6 11.6 3.9 11.8 24.4 19.0 3.9 3.9

13w-23s 6.9 11.2 8.6 8.9 13.0 3.2 26.9 1.8 19.5

0.0

5.0

10.0

15.0

20.0

25.0

30.0

CAIE A Level Chemistry 9701 Paper 5: Planning, Analysis and Evaluation
Percentage of all marks awarded for each Experiment Type from w2022 to s2002, Timezone 1 for summer and winter only 

(51 exam papers in total). Purple shows most recent 10 years trend.

02s-06w 07s-13s 13w-23s
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Cambridge International AS & A Level Chemistry 9701 syllabus for 2025, 2026 and 2027. 
Syllabus overview 
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PAPER 2 Exam Questions  
Topic Chem 1 Q# 1/ ALvl Chemistry/2022/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 

 
Topic Chem 1 Q# 2/ ALvl Chemistry/2022/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 1 Q# 3/ ALvl Chemistry/2022/m/TZ 2/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 1 Q# 4/ ALvl Chemistry/2021/m/TZ 2/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 1 Q# 5/ ALvl Chemistry/2020/w/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 
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Topic Chem 1 Q# 6/ ALvl Chemistry/2020/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 1 Q# 7/ ALvl Chemistry/2020/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 1 Q# 8/ ALvl Chemistry/2019/s/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 
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Topic Chem 1 Q# 9/ ALvl Chemistry/2019/m/TZ 2/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 1 Q# 10/ ALvl Chemistry/2019/m/TZ 2/Paper 4/Q# 2/www.SmashingScience.org 

 

 
Topic Chem 1 Q# 11/ ALvl Chemistry/2018/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 1 Q# 12/ ALvl Chemistry/2018/s/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 
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Topic Chem 1 Q# 13/ ALvl Chemistry/2018/m/TZ 2/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 1 Q# 14/ ALvl Chemistry/2018/m/TZ 2/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 1 Q# 15/ ALvl Chemistry/2017/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 1 Q# 16/ ALvl Chemistry/2017/m/TZ 2/Paper 4/Q# 1/www.SmashingScience.org 

 

 
Topic Chem 1 Q# 17/ ALvl Chemistry/2016/w/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 
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Topic Chem 1 Q# 18/ ALvl Chemistry/2016/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 1 Q# 19/ ALvl Chemistry/2016/m/TZ 2/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 1 Q# 20/ ALvl Chemistry/2015/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 1 Q# 21/ ALvl Chemistry/2014/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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(b) 

 
Topic Chem 1 Q# 22/ ALvl Chemistry/2014/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 1 Q# 23/ ALvl Chemistry/2011/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 1 Q# 24/ ALvl Chemistry/2009/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 

 
Topic Chem 1 Q# 25/ ALvl Chemistry/2009/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 

 [2] 
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Topic Chem 2 Q# 26/ ALvl Chemistry/2022/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 2 Q# 27/ ALvl Chemistry/2022/s/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 

 
Topic Chem 2 Q# 28/ ALvl Chemistry/2022/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 2 Q# 29/ ALvl Chemistry/2022/m/TZ 2/Paper 4/Q# 2/www.SmashingScience.org 

 
c 

 
Topic Chem 2 Q# 30/ ALvl Chemistry/2021/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 2 Q# 31/ ALvl Chemistry/2021/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 2 Q# 32/ ALvl Chemistry/2021/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 2 Q# 33/ ALvl Chemistry/2020/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 2 Q# 34/ ALvl Chemistry/2020/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 

 
Topic Chem 2 Q# 35/ ALvl Chemistry/2019/s/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

 
Topic Chem 2 Q# 36/ ALvl Chemistry/2019/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 2 Q# 37/ ALvl Chemistry/2019/m/TZ 2/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 2 Q# 38/ ALvl Chemistry/2018/m/TZ 2/Paper 4/Q# 3/www.SmashingScience.org 

 
Topic Chem 2 Q# 39/ ALvl Chemistry/2018/m/TZ 2/Paper 4/Q# 2/www.SmashingScience.org 

 

 
Topic Chem 2 Q# 40/ ALvl Chemistry/2017/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 2 Q# 41/ ALvl Chemistry/2017/m/TZ 2/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 2 Q# 42/ ALvl Chemistry/2016/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 2 Q# 43/ ALvl Chemistry/2015/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 2 Q# 44/ ALvl Chemistry/2015/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 2 Q# 45/ ALvl Chemistry/2014/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 2 Q# 46/ ALvl Chemistry/2014/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 

 
Topic Chem 2 Q# 47/ ALvl Chemistry/2012/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 2 Q# 48/ ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 5/www.SmashingScience.org 
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Topic Chem 2 Q# 49/ ALvl Chemistry/2010/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 2 Q# 50/ ALvl Chemistry/2009/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 

 
Topic Chem 2 Q# 51/ ALvl Chemistry/2009/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 3 Q# 52/ ALvl Chemistry/2022/w/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

 
Topic Chem 3 Q# 53/ ALvl Chemistry/2022/w/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 
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Topic Chem 3 Q# 54/ ALvl Chemistry/2022/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 3 Q# 55/ ALvl Chemistry/2022/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 3 Q# 56/ ALvl Chemistry/2022/m/TZ 2/Paper 4/Q# 2/www.SmashingScience.org 

 

 
Topic Chem 3 Q# 57/ ALvl Chemistry/2021/w/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 
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Topic Chem 3 Q# 58/ ALvl Chemistry/2021/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 

 
Topic Chem 3 Q# 59/ ALvl Chemistry/2021/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 3 Q# 60/ ALvl Chemistry/2021/s/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 
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Topic Chem 3 Q# 61/ ALvl Chemistry/2021/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 3 Q# 62/ ALvl Chemistry/2021/m/TZ 2/Paper 4/Q# 4/www.SmashingScience.org 

 
Topic Chem 3 Q# 63/ ALvl Chemistry/2021/m/TZ 2/Paper 4/Q# 3/www.SmashingScience.org 
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Topic Chem 3 Q# 64/ ALvl Chemistry/2021/m/TZ 2/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 3 Q# 65/ ALvl Chemistry/2020/w/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

 

 
Topic Chem 3 Q# 66/ ALvl Chemistry/2020/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 3 Q# 67/ ALvl Chemistry/2020/s/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 

 
Topic Chem 3 Q# 68/ ALvl Chemistry/2020/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 3 Q# 69/ ALvl Chemistry/2020/m/TZ 2/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 3 Q# 70/ ALvl Chemistry/2019/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 3 Q# 71/ ALvl Chemistry/2019/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 3 Q# 72/ ALvl Chemistry/2019/m/TZ 2/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 3 Q# 73/ ALvl Chemistry/2018/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 3 Q# 74/ ALvl Chemistry/2018/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 3 Q# 75/ ALvl Chemistry/2018/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 3 Q# 76/ ALvl Chemistry/2018/m/TZ 2/Paper 4/Q# 3/www.SmashingScience.org 

 

 
Topic Chem 3 Q# 77/ ALvl Chemistry/2018/m/TZ 2/Paper 4/Q# 2/www.SmashingScience.org 

 

http://www.smashingscience.org/


www.SmashingScience.org   Patrick Brannac  Page 127 of 593 

Topic Chem 3 Q# 78/ ALvl Chemistry/2017/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 3 Q# 79/ ALvl Chemistry/2017/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 3 Q# 80/ ALvl Chemistry/2017/m/TZ 2/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 3 Q# 81/ ALvl Chemistry/2017/m/TZ 2/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 3 Q# 82/ ALvl Chemistry/2016/m/TZ 2/Paper 4/Q# 4/www.SmashingScience.org 

 

 
Topic Chem 3 Q# 83/ ALvl Chemistry/2016/m/TZ 2/Paper 4/Q# 3/www.SmashingScience.org 
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Topic Chem 3 Q# 84/ ALvl Chemistry/2015/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 3 Q# 85/ ALvl Chemistry/2014/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 3 Q# 86/ ALvl Chemistry/2014/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 

http://www.smashingscience.org/


www.SmashingScience.org   Patrick Brannac  Page 133 of 593 

Topic Chem 3 Q# 87/ ALvl Chemistry/2013/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 3 Q# 88/ ALvl Chemistry/2013/s/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

 
Topic Chem 3 Q# 89/ ALvl Chemistry/2012/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 3 Q# 90/ ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 

 
Topic Chem 3 Q# 91/ ALvl Chemistry/2010/s/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 
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Topic Chem 3 Q# 92/ ALvl Chemistry/2010/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 3 Q# 93/ ALvl Chemistry/2009/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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[2] 

Topic Chem 4 Q# 94/ ALvl Chemistry/2021/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 4 Q# 95/ ALvl Chemistry/2021/m/TZ 2/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 4 Q# 96/ ALvl Chemistry/2020/m/TZ 2/Paper 4/Q# 3/www.SmashingScience.org 
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Topic Chem 4 Q# 97/ ALvl Chemistry/2019/s/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

 
Topic Chem 4 Q# 98/ ALvl Chemistry/2019/m/TZ 2/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 4 Q# 99/ ALvl Chemistry/2018/m/TZ 2/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 4 Q# 100/ ALvl Chemistry/2017/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 4 Q# 101/ ALvl Chemistry/2016/m/TZ 2/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 4 Q# 102/ ALvl Chemistry/2015/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 4 Q# 103/ ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 5 Q# 104/ ALvl Chemistry/2022/w/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 
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Topic Chem 5 Q# 105/ ALvl Chemistry/2022/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 

 

 
Topic Chem 5 Q# 106/ ALvl Chemistry/2022/m/TZ 2/Paper 4/Q# 2/www.SmashingScience.org 
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(d) 

 
Topic Chem 5 Q# 107/ ALvl Chemistry/2021/w/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

 

 
Topic Chem 5 Q# 108/ ALvl Chemistry/2021/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 

http://www.smashingscience.org/


www.SmashingScience.org   Patrick Brannac  Page 150 of 593 

 
Topic Chem 5 Q# 109/ ALvl Chemistry/2021/m/TZ 2/Paper 4/Q# 3/www.SmashingScience.org 
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Topic Chem 5 Q# 110/ ALvl Chemistry/2021/m/TZ 2/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 5 Q# 111/ ALvl Chemistry/2020/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 5 Q# 112/ ALvl Chemistry/2020/s/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 
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Topic Chem 5 Q# 113/ ALvl Chemistry/2020/m/TZ 2/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 5 Q# 114/ ALvl Chemistry/2019/w/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 
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Topic Chem 5 Q# 115/ ALvl Chemistry/2019/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 
(c) 

 
Topic Chem 5 Q# 116/ ALvl Chemistry/2019/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 5 Q# 117/ ALvl Chemistry/2019/m/TZ 2/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 5 Q# 118/ ALvl Chemistry/2019/m/TZ 2/Paper 4/Q# 1/www.SmashingScience.org 

 

 
Topic Chem 5 Q# 119/ ALvl Chemistry/2018/w/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 
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Topic Chem 5 Q# 120/ ALvl Chemistry/2018/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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(c) 

 
One oxide is CO2 which leads to enhanced greenhouse effect causing global warming. 
For the other oxide, identify the type of pollution caused and describe one consequence of this pollution.  

[4] 
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Q# 425/ Chem 21 ALvl Chemistry/2018/w/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 
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Q# 426/ Chem 21 ALvl Chemistry/2018/m/TZ 2/Paper 4/Q# 4/www.SmashingScience.org 

 
Q# 427/ Chem 21 ALvl Chemistry/2018/m/TZ 2/Paper 4/Q# 3/www.SmashingScience.org 

 

 
Q# 428/ Chem 21 ALvl Chemistry/2017/w/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

 
Q# 429/ Chem 21 ALvl Chemistry/2017/m/TZ 2/Paper 4/Q# 3/www.SmashingScience.org 

 
Q# 430/ Chem 21 ALvl Chemistry/2016/m/TZ 2/Paper 4/Q# 5/www.SmashingScience.org 
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Q# 431/ Chem 21 ALvl Chemistry/2014/w/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

 

 

 
Q# 432/ Chem 21 ALvl Chemistry/2013/w/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 
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Q# 433/ Chem 21 ALvl Chemistry/2013/s/TZ 1/Paper 4/Q# 5/www.SmashingScience.org 
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Q# 434/ Chem 21 ALvl Chemistry/2013/s/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 
Q# 435/ Chem 21 ALvl Chemistry/2012/w/TZ 1/Paper 4/Q# 5/www.SmashingScience.org 
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Q# 436/ Chem 21 ALvl Chemistry/2012/w/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 

http://www.smashingscience.org/


www.SmashingScience.org   Patrick Brannac  Page 529 of 593 

 
Q# 437/ Chem 21 ALvl Chemistry/2012/s/TZ 1/Paper 4/Q# 5/www.SmashingScience.org 
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Q# 438/ Chem 21 ALvl Chemistry/2011/w/TZ 1/Paper 4/Q# 5/www.SmashingScience.org 
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Q# 439/ Chem 21 ALvl Chemistry/2011/w/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 
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Q# 440/ Chem 21 ALvl Chemistry/2011/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 

http://www.smashingscience.org/


www.SmashingScience.org   Patrick Brannac  Page 534 of 593 

 
Q# 441/ Chem 21 ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 5/www.SmashingScience.org 
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Q# 442/ Chem 21 ALvl Chemistry/2010/s/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 
Q# 443/ Chem 21 ALvl Chemistry/2009/w/TZ 1/Paper 4/Q# 5/www.SmashingScience.org 
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Q# 444/ Chem 21 ALvl Chemistry/2009/w/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 
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Q# 445/ Chem 21 ALvl Chemistry/2009/s/TZ 1/Paper 4/Q# 5/www.SmashingScience.org 
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Q# 446/ Chem 21 ALvl Chemistry/2009/s/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 
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Q# 447/ Chem 22 ALvl Chemistry/2022/w/TZ 1/Paper 4/Q# 5/www.SmashingScience.org 
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Q# 448/ Chem 22 ALvl Chemistry/2022/w/TZ 1/Paper 4/Q# 5/www.SmashingScience.org 

 

 
Q# 449/ Chem 22 ALvl Chemistry/2022/s/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 
Q# 450/ Chem 22 ALvl Chemistry/2022/m/TZ 2/Paper 4/Q# 4/www.SmashingScience.org 

 
Q# 451/ Chem 22 ALvl Chemistry/2021/w/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 
Q# 452/ Chem 22 ALvl Chemistry/2021/m/TZ 2/Paper 4/Q# 3/www.SmashingScience.org 
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Q# 453/ Chem 22 ALvl Chemistry/2020/w/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

 
Q# 454/ Chem 22 ALvl Chemistry/2020/s/TZ 1/Paper 4/Q# 6/www.SmashingScience.org 

 
Q# 455/ Chem 22 ALvl Chemistry/2020/m/TZ 2/Paper 4/Q# 3/www.SmashingScience.org 

 
Q# 456/ Chem 22 ALvl Chemistry/2019/w/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 
Q# 457/ Chem 22 ALvl Chemistry/2019/w/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

 
Q# 458/ Chem 22 ALvl Chemistry/2019/m/TZ 2/Paper 4/Q# 3/www.SmashingScience.org 
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Q# 459/ Chem 22 ALvl Chemistry/2018/w/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 
Q# 460/ Chem 22 ALvl Chemistry/2018/m/TZ 2/Paper 4/Q# 4/www.SmashingScience.org 

 
Q# 461/ Chem 22 ALvl Chemistry/2017/m/TZ 2/Paper 4/Q# 3/www.SmashingScience.org 

 
Q# 462/ Chem 22 ALvl Chemistry/2016/s/TZ 1/Paper 4/Q# 5/www.SmashingScience.org 

 
Q# 463/ Chem 22 ALvl Chemistry/2016/m/TZ 2/Paper 4/Q# 5/www.SmashingScience.org 
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Learning to Learn 

Reading to Learn Effectively 
Critical Reading Techniques 

1. Critical reading techniques 
2. Use an efficient approach 
3. Active reading 
4. How to take notes 
5. Critically processing what you read 
6. Coping with difficult content 

Active reading simply means reading something with a determination to understand and evaluate it for its relevance to 
your needs. 

Only reading and re-reading the material isn't an effective way to understand and learn. Actively and critically engaging 
with the content can save you time. Most OU study books and websites include in-text questions and self-assessed 
questions. Use these as built-in cues to make your study active.8 

 

Active Reading Advice –Core ideas 

 

  

 
8 https://help.open.ac.uk/active-reading 

http://www.smashingscience.org/
https://help.open.ac.uk/critical-reading-techniques
https://help.open.ac.uk/use-an-efficient-approach
https://help.open.ac.uk/active-reading
https://help.open.ac.uk/how-to-take-notes
https://help.open.ac.uk/critically-processing-what-you-read
https://help.open.ac.uk/coping-with-difficult-content
https://help.open.ac.uk/active-reading
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Active Reading Advice - Extension 

From: https://mcgraw.princeton.edu/sites/mcgraw/files/media/active-reading-strategies.pdf  
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Learning with your Textbook using Active Learning and Active Reading 
The easiest to recommend textbook regardless of format is https://www.chemguideforcie.co.uk/  

It is free and delivers enough content even for even a quite good A*, which is more than most A Level Chemistry 
textbooks for the CAIE syllabus offer. However, it is not that easy to print it out, so whatever printed textbook 
that CAIE recommends that is for the 2016 syllabus or later would be the way to go (newer would be better, but 
not by much).  

Hopefully you have already started to notice certain patterns in all textbooks, like the way they are set out and 
structured. Normally one idea or concept (which are defined by the syllabus points) is covered in a section 
which gets its own heading, and these sections usually follow the order of the syllabus. In this way a larger 
syllabus topic is broken down into smaller parts  

Usually there are also questions to test your understanding of the content, either after the section, or at the 
end of the chapter. These questions are not at all as carefully thought out or complex as exam questions but 
writing out the answers to them is still an effective way to get a longer lasting learning impact (more efficient) 
from the time invested. They are better than exam questions in the respect that they are answerable with just 
the information from that section you have just finished. Exam questions have been mapped to the syllabus 
topic in this and other workbooks, and to a Smashing!!! standard, but it is not always clear for Paper 2 and 3 
which parts you should be able to answer when there are still important ideas within the topic that you have not 
yet started. You can however use Paper 1 questions, but this is less straightforward so not for all students. 

Working through these questions in the textbook and making systematic notes is a part of a process known as 
Active Learning9. Solving past exam questions is another way to learn by activity. Also effective is teaching 
another student who is struggling with a particular part of the course.   

Active Reading10 requires you to really think about what you are reading and make notes, underline and reflect 
on the ideas in front of you. It is highly effective at making what you read understandable later on (part of the 
reading for meaning skill). The instructions in the next table will help you learn how to actively read, some or 
many will be things you already do, so concentrate on trying out the things you are not yet doing.  

A common misconception, especially in lower levels of academic success, that the faster you read, the smart 
you are. Scanning for key information across pages is a vital skill that gets more useful at university. But by the 
far the strongest way to read the most complex types of literature is systematically with a deeply intellectually 
engaged process and by being profoundly open and vulnerable to changing your mind in the biggest and best 
ways. All of this takes care and especially time. It is also a skill, so you can get better at it. If you really like 
reading, or big ideas, or would like to spend more time with either or both check out: 
https://www.smashingscience.org/periodic-table-of-literature  

Important points to note about the textbook 

Sometimes there are differences between details in a textbook and in an exam mark scheme. Usually, the mark 
scheme would be the best version to learn (textbooks often have several mistakes in them, mark schemes 
almost never have any errors of any kind; so if there is a conflict, always assume the mark scheme is correct). 
The very best version would be one that includes details of both the mark scheme, which should be prioritised 
and then add whatever details the textbook also thinks is important. 

  

 
9 https://teachingcommons.stanford.edu/resources/learning-resources/promoting-active-learning & 
https://www.smartsparrow.com/what-is-active-learning/ 
10 https://help.open.ac.uk/active-reading 

http://www.smashingscience.org/
https://www.chemguideforcie.co.uk/
https://teachingcommons.stanford.edu/resources/learning-resources/promoting-active-learning
https://help.open.ac.uk/active-reading
https://www.smashingscience.org/periodic-table-of-literature
https://teachingcommons.stanford.edu/resources/learning-resources/promoting-active-learning
https://www.smartsparrow.com/what-is-active-learning/
https://help.open.ac.uk/active-reading
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Activity What you should do Why it helps 
When you 

should do it 
1. Translation 
(If English is an 
additional 
language) 

Translate ALL new words, especially the 
ones in bold, ideally next to the text. Use 
the glossary at the back to help you. If 
English is an additional language, 
instead of translating a word into your 
first language, explain the word in 
English in a way that you understand. 

The most important words to translate 
are the non-scientific words you already 
know in your first language. If you sat the 
English as a Second Language iGCSE 
prioritising your English language 
learning earlier will benefit all aspects all 
of your AS Levels.  

As you are 
reading. 

2. Underlining Underline, bold, CAPPITAL LETTERS, 
highlight circle , put a *star or symbol         
next to the biggest new ideas. But 
remember, if you highlight everything, 
you’ve actually highlighted nothing ☹. 

This is where Active Reading and 
Active Learning begins, but it should 
not be where it ends.  
Students who are more capable 
sometimes do less well because they 
chose to annotate the textbook instead 
of their notes. Whatever you do in the 
textbook is building on work your brain 
knows is not its own, so it is less 
interested in it. That also makes it easier 
and therefore more appealing, but it is 
much less effective use of time. 

As you are 
reading. 

3. Answers to 
questions in 
the textbook 

Write the title of the section, date, 
textbook page number, then answer the 
question in a way that allows you to use 
these answers as notes months or even 
years from now. Therefore, use 
complete sentences, include as much 
detail as is needed in your answer for it 
to make sense. Include all of the working 
for the calculation. Answer all of these 
questions either with your main class 
notes, or a specific notebook.  

Remember you are aiming to learn the 
idea, not just reproduce mark scheme, 
so your work should reflect that 
intention. For each question’s answer 
you are essentially summarising the 
question and the idea in your answer, 
which is a creative, analytical and 
reflective process; all of these higher 
order thinking skills in one activity is a 
very powerful way to systematically 
actively learn using the textbook.  

As you are 
reading. 

4. Answers to 
worked 
examples 

Answer the worked examples whenever 
you get to them. Cover up the 
explanation with a piece of paper so you 
can only see the question. Include your 
working, with clearly labelled numbers 
and equations. After you have written 
out your answer then check to see if you 
understood the calculation.  

You are building not only the skill to get 
the right answer, but also the skill to 
deliver an answer in an exam that gets 
all of the marks, including the hardest 
marks for details that most students 
who know the answer lack the exam 
technique to include. 

As you are 
reading. 

5. Create an 
introduction 
mind map of 
key points 
and 
essential 
aspects 

Create a mind map of the topic as you 
learn it.  
Include essential diagrams, equations, 
keywords and connections as you come 
across them.  
Try to be creative, visual and colourful.  
Make sure whatever you write is in your 
own words. 
You can tape securely sticky notes to 
add to areas that need more space.  
This can be the first page in your notes. It 
will grow as you are encounter new 
ideas.  

You will be using, exploring and growing 
your creativity, analysis skills, your 
visual understanding of the topic as well 
as your ability to summarise large 
amounts of information into a small 
space.  
You are unlikely to do this well for Topic 
1. But by Topic 37 you will be an expert at 
this highly specialised and efficient way 
to study using a written source. 

As you are 
reading. 

6. Create 
summary 
sentences 
of textbook 
sections 

You can create condensed sentences 
with the essential points as you go for 
each section. You could write all of them 
for a chapter together on the same page, 
clearly indicating the pages each 
sentence relates to (and the date). 

Another way of thinking about it is: 
what’s the least useful or least 
important 90% content in a section?  

As you are 
reading. 

http://www.smashingscience.org/
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Activity What you should do Why it helps 
When you 

should do it 
7. Read ahead 

and write 
out 
questions 
to ask in 
class 

Read ahead in the topic you are studying 
in class and write out questions about 
the material you have encountered that 
it’s not well or fully explained by the 
textbook. Ask these questions at the end 
of class, or after class if the lesson has 
not answered them.  

Asking good, insightful questions is an 
important skill to improve.  
Don’t ask these questions before the 
content has been taught – the best value 
of the activity lies in your carefully 
listening throughout the whole lesson to 
make sure the question was not 
answered; often it will have been.  
You are aiming to learn better in the 
scheduled time. This is a highly effective 
way give yourself extra incentive to pay 
extra attention.  

As you are 
reading. 

8. Read and 
practice 
past exam 
questions 

Carefully select parts of exam questions 
you can answer from what you have 
already learnt about the topic.  
Paper 1 questions usually are the most 
compartmentalised and focus on 
individual syllabus points, so they tend 
to be the best questions to try when you 
are still studying the topic. 
You might be able to answer some 
questions on the topic you are currently 
learning in Papers 2 and 3, or at least 
can read through them and look for the 
parts that you can do.  

Learning a topic with and knowledge of 
they kinds of questions you will be asked 
can help you understand the relevance 
of what you are learning and centre it on 
practical skills and understanding that 
will soon be essentially to gaining a good 
grade. It can also help you to create 
questions in your mind about things you 
have yet to see, so that you are curious 
to find out the answer.  

As you are 
reading. 

9. Add to your 
Cornell 
Notetaking 
Notes from 
class 

Add any details you are missing in your 
class notes on a section in a way that 
allows you to see what came from a 
textbook (e.g. by highlighting that text, or 
different colour only used for content 
from the textbook).  

You will have to read and understand all 
of your notes and the textbook content 
before you decide to add and write out 
these additional details. You are far 
more likely to check if this content really 
isn’t in your notes, making you compare 
and contrast the content of both much 
more thoughtfully, again using and 
growing your thinking skills for this topic.  

After you have 
studied the 
textbook’s 
section in 
class. 

10. Add to your 
Cornell 
Notetaking 
Cue column  

Cover up you Cornell cue column for a 
section you have studied both in class 
and from the textbook. Does this cue 
column have everything it should, or are 
there details, keywords or questions you 
now know that are missing? 
Add to your cue column in your Cornell 
Notes any additional details, keywords 
or questions that you have.  

If you covered up the notes section of 
the page, answering these questions 
should allow you revise the whole page 
simply by answering the questions you 
have written out and thinking about a 
few core ideas (much more efficient 
revision, for instance before you start 
practicing past exam questions).  

After you have 
studied the 
textbook’s 
section in 
class. 

11. Add to your 
Cornell 
Notetaking 
Summary 
sections 

Read carefully what you have already 
written in the cue column and the 
summary section of your notes. What 
additional sentence could you add to 
make it better? Write it in a specific 
colour so you can easily and quickly see 
this most sophisticated and important 
(to you) sentence that can lead you back 
to your thinking when it was written after 
finishing your lessons and your notes of 
the whole topic. 
 

Another way of thinking about it is: 
what’s the least useful or least 
important 80-90% content here?  

After you have 
studied the 
textbook’s 
section in 
class. 

http://www.smashingscience.org/


www.SmashingScience.org   Patrick Brannac  Page 550 of 593 

Activity What you should do Why it helps 
When you 

should do it 
12. Create a 

summary 
mind map 

Using the introductory mind map create 
a summary map that summarises 
everything in a logical and well 
presented and well set out ways. 

A great quick revision strategy is to write 
out a mind map for the entire topic on a 
blank piece of paper, from memory. 
Then to check it with a mind map like 
this one, and look for the things you 
missed out, you now know what to 
concentrate on.  

After you have 
finished the 
textbook 
chapter in 
class, but 
before the 
topic test.  

13. Practice 
Paper 2 past 
exam 
questions 

Concentrate on answering Paper 2 exam 
questions. Use these questions to 
explore how the knowledge you have 
encountered is examined, and what 
parts of the syllabus are important 
enough to be worth creating exam 
questions and marks for.  

These are the most important exam 
question to get good at. If you can 
answer them well, then usually Paper 1 
questions on the same topic will also be 
answered to at least the same stander, 
often slightly higher. But if you cannot 
answer Paper 2 questions then it doesn’t 
matter if you are good at Paper 1 
questions.  

After you 
have finished 
the textbook 
chapter in 
class, but 
before the 
topic test. 

14. Practice 
Paper 3 past 
exam 
questions 

Most topics are not covered in Paper 3, 
but those that are it is particularly 
important to try out the questions that 
have Sample Data answers from 
SmashingScience. Explore whatever 
content is included about experiments 
from the textbook for these questions.  

By far the best practice for this practical 
exam paper will be done in the lab, 
actually doing similar experiments. But 
when you do not have lab access, for 
instance outside of lesson time, you can 
still revise Paper 3 questions and include 
the information from the textbook to 
help.  

After you have 
finished the 
textbook 
chapter in 
class, but 
before the 
topic test. 

15. Add to your 
Cornell 
Notes any 
final 
essential 
textbook 
details you 
missed 

Add whatever details into your notes that 
your past exam question practice 
highlights that was in the textbook but 
that you missed, both when you were 
studying it in class and when you were 
reading it. Try to think about how you 
could in the next Topic spot and learn 
these kinds of subtle and easy to miss 
ideas that deliver the harder marks 
earlier. This is the highest level of 
reflection, using data and systems to 
deliver the easiest to miss 
improvements that only the best 
students can make.  

The tricky marks and the slippery 
explanations (especially that 2nd or 3rd 
mark) often follow patterns that can 
make it much easier to spot once you 
have thought not about the answer, or 
even the question, but those underlying 
patterns examiners use to make content 
more complex (so that it is an AS 
question instead of an iGCSE question). 
Sometimes those patterns are 
addressed in a textbook, when you miss 
them in one textbook chapter, you 
should try to be more deliberate and 
thoughtful to see them in the next topic.  

As you are 
practicing the 
past exam 
questions. 

16. Write out 
your own 
Top Tips 

Write out any new tough marks or details 
that you have overlooked and try to think 
of a rule or piece of advice, to yourself 
and others, about how to effectively 
build an exam habit so you don’t drop a 
mark from that kind of problem or puzzle 
again.  

Ultimately, you are not aiming to deliver 
into your life a library of facts, but an 
active and growing library of learning 
systems.  
You are building a way of incrementally 
grow your problem solving ability to 
achieve important life goals through 
pattern recognition, diligent 
perseverance and creative reflection.  

Any time after 
you’ve 
finished the 
topic, but 
before the 
CAIE exam. 
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Exercise: Exam Technique Top Tips for Smashing!!! your Exams  
Actively read through these top tips. Task: What order are they in?  

Task: Rank them, with 1 as most important to exam success (doing it correctly will deliver the most marks, failing to do 
it well will result in the most amount of marks last) and 25 as the least important.  

For exercises like this one, it is often best to start at both ends, with the most and least important ideas, and then work 
into the middle where it is harder to differentiate.  

Task: Add these ideas to your “Exercise: My Notes about the Paper 2 To-Do Checklist” 

ID/ 
rank Idea Why it matters  

TT 
1 

Adding to your 
answers at the end 

For most students. The harder explain questions, or other multi-mark questions often will 
require details that may not be the first ones you include. After you have given the question 
roughly the right amount of time per mark, MOVE ON to the next part of the exam. Return 
later if you have made the time to do so, after you have checked through the exam and add 
whatever else you can think might be relevant AND correct. If you are not sure if it’s relevant, 
but you are sure that it is correct, then add it anyways, but only if you have the time! 

TT 
2 

Annotating your 
multiple-choice 
questions 

For ALL students! Although the examiner will not see you question paper for multiple choice 
questions, you should still make notes on the question paper itself. This will help you break 
the question down, which will often require you to have one idea that follows another, if this 
is written down inside the question you are more likely to see these other steps. Also 
important, at the end you can see your own thinking when you check through your exam at 
the end, which will make checking your work easier and more effective 

TT 
3 

Annotating your 
questions 

For ALL students! You should be writing out what you know about the compounds and ideas 
as you are reading the question. Underline numbers, these are usually only ever given to you 
because they are necessary in a calculation. For questions involving unknowns, try to write 
what substance X is if that is possible (e.g. if X has 3 protons, it is a form of Li). This way you 
break down a larger problem in to more manageable parts helping you see more clearly the 
answer.  

TT 
4 

Checking your exam 
paper 

For most students try to allow at least 10% of the exam time to check your exam paper at 
the end. As you move through the paper, you should have already marked the hardest 
questions with a star or other symbol, these should be checked the most carefully.  
For the most able students who are aiming for a good A* you ought to have about 20 to 30% 
of the time left at the end for checking which will allow you to thoroughly check all of the 
exam and locate every mark. This is especially important for the hardest multi-mark 
questions, identify where in your answer do you think you have delivered enough details for 
each mark.  
For students who struggle you may need to ignore the later parts of a tough topic (spend 
least time on the hardest marks) so you can spend most time checking the easier questions 
to make sure that you catch and correct the silly mistakes which could deny you the higher 
grade.   

TT 
5 

Chemical equations 

For most students. Always try to include at least one balanced chemical equation with 
state symbols, even if you feel you have just explained the same thing in words, because 
you may have missed something out or not explained properly the idea that you had in your 
mind which the chemical equation will provide evidence to the examiner that will allow you 
to get the mark. It is an example of REDUNDENCY (or a FAIL-SAFE). 

TT 
6 

Crossing out 
answers 

Never cross out an answer until you have provided an alternative. So draw a box around what 
you intend to replace, then write your new answer, THEN write a neat cross through that box. 
Your crossed-out work should always be readable to the examiner. If it contradicts your 
new work, it will not be considered, but if it helps to clarify your new answer, than it ought to 
be considered by the examiner. For instance, in a recent exam students were expected to 
describe a difference and explain it; many students simply explained the difference, without 
saying if the value would be larger or smaller, one student suggested that it would be smaller 
in their crossed out work, but only different in their final answer, but they had shown they 
understood how it would be different and got the mark. 

TT 
7 

Diagrams 

For ALL students! A picture is worth a 1000 words. A good LABELLED diagram, even if there 
is no blank space for a diagram, can sometimes be acceptable and can help give a fuller 
answer to allow you to pick up the hardest marks or prevent silly mistakes where you have 
accidentally not included enough information. Another example of REDUNDENCY.  
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ID/ 
rank Idea Why it matters  
TT 
8 

Drawing graphs 
In pencil!!! If you make a mistake in the real exam in pen it your answer may not be clear 
enough for you to be awarded really easy marks, you cannot ask for another exam paper, so 
mistakes that are made in pen are permanent! For ALL students! 

TT 
9 

Eliminating the 
wrong answers in 
multiple choice 
questions 

For ALL students! Usually two of the 4 answers are more easily seen as incorrect. Finding 
these two will give you a 50/50 chance of getting the right answer with less understanding, so 
even though you don’t fully understand the question, you have at least managed to increase 
your odds of guessing correctly. If you can’t easily and quickly find these 2 answers, mark 
the question, make a guess IN PENCIL, then move on, this question is obviously a difficult 
question therefore. 

TT 
10 

Exam Questions 

For ALL students! Almost none of the marks are awarded for answering actual questions 
(you will almost never see a question mark?!?!). What are commonly referred to as exam 
questions, are in fact commands: calculate this, or explain that or state how etc. This is to 
reduce confusion so that you know exactly what is expected from the language of the 
command (which is why the command terms exist and why they are so important to 
properly understand!!!). 

TT 
11 

FAIL SAFE or 
REDUNDENCY 

For most students. If you really want to make sure you pick up every single mark you should 
be aiming to include additional information in a slightly different format, including labelled 
diagrams and balanced chemical equations with state symbols. This level of attention to 
detail means that if your first attempt at the hardest marks in the exam paper fails to deliver 
the complete answer, it fails into a safe position, because you have a backup plan. This is an 
essential idea in engineering and research science.  

TT 
12 

Give some 
properties/ etc. 

For the most able students. Give about 40 to 100% more properties or conditions than 
there are marks: irrelevant answers, or incomplete answers will not go against you, so to 
ensure you include all of the details that the examiner requires you need to be very cautious. 
Answers acceptable one year may not be acceptable in another exam session, they are not 
incorrect, just not enough to get a mark. This is essential for a candidate to hope for a 
good A*!!! 
For the least able students. Make sure that you are at least giving as many answers as there 
are marks, if you are not sure, give your best guess, never leave an answer blank! 
Remember though that an incorrect answer plus a correct answer normally will mean the 
correct answer does not get the mark.  

TT 
13 

Give x# properties/ 
conditions/etc. 

For ALL Students! Give exactly and only x number of properties, any more will either not be 
marked, so if one of your answers is irrelevant, and you are supposed to give 3 answers, but 
you give 4 and the 4th is correct, you could lose the mark. If one of the answers is wrong, 
then you will most likely lose the mark. They do not reward candidates who try to use 
ambiguity to increase their score, and in fact actively penalise it.  

TT 
14 

Name 

For most students. Give the name, in English, for the chemical compound, ion or element. 
Only the name is acceptable, and if you misspell it, especially if it is a negative ion, like 
chloride, you will not be awarded the mark. Do not give the chemical formula as well: it will 
not give you an extra mark, but if it is incorrect, it could negate the mark the name you gave 
would have gotten.  

TT 
15 

Plurals 
For ALL students! If a question requires more than one answer, it will have ALWAYS 
indicated this with the use of plurals. If only one answer is needed than again, the statement 
will indicate this grammatically. PAY ATTENTION TO THIS!!! 

TT 
16 

Showing your 
working in 
calculations 

For ALL students! The space given for your working for a calculation should not be 
considered as ‘rough paper’ or include incomplete numbers or ideas. The space for your 
response should be considered as a place for you to communicate with the examiner what 
you are doing, and especially thinking, in each step. Label your numbers! Write out the 
equation you are using, e.g. PV=nRT, even if there is never directly a mark of that, it will help 
the examiner award method marks. Sometimes the final answer is only worth one mark, and 
the other marks can only be achieved with carefully laid out working. Another important 
reason for good, systematic working, even for easy questions that involve more than one 
step is that they allow you at the end of the exam to check your thinking quickly, efficiently 
and effectively. A logical, neatly and clearly presented, step-by-step approach to writing 
out your thinking for every question, including calculations, is also excellent exam 
technique. 

TT 
17 

Spelling 
For ALL students! It is only really in the naming of a specific process or a species (atom, ion, 
radical, compound, element etc) that spelling is vital. Otherwise, anything that is spelt well 
enough for the word to be clear and the meaning to be understood is acceptable. Your 
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ID/ 
rank Idea Why it matters  

written response is the usual evidence the exam board uses to award you credit for correct 
and complete scientific ideas, but they have ways to give credit to students with conditions 
that limit their writing ability. This includes dyslexia  
 
is used by the exam board to measure your level of understanding, but there are other ways 
to show you understand. Some students with certain disabilities may not be able to write, 
but they could still get an A* in this subject if they could shown, e.g. through speech, that 
they are able to understand the ideas in the mark scheme.  

TT 
18 

State or identify 

For ALL Students! In this case you can use either the chemical formula or the full English 
name of the compound, ion or element. If you give the formula and the name and one of 
them is incorrect, you will often lose the mark, so you are better off only identifying the 
substance by the way you are most confident in. For instance, if you say that it is "Bromine 
(Br)" when it is in fact Br2, you could lose the mark. Or "Bromine (Br-)" when the answer is the 
bromide ion.  

TT 
19 

State symbols 

For all students. You usually do not get an extra mark for including these, but will often lose a 
mark which requires other details if you have not included them.  
Always include these whenever you are stating or identifying a substance, so H2O(g), or 
Cl2(aq) include far more sometimes vital details than writing “water” or “chlorine”.  
This is another example of a FAIL SAFE. 

TT 
20 

The order you 
answer questions 

For ALL students! This should be organised at the start of the exam. Take 2 minutes to skim 
through the exam paper and find the hardest questions and the easiest ones. The hardest 
questions should be answered last, these are the least efficient use of your time (in terms of 
marks achieved versus time spent). The easiest questions are the most efficient use of your 
time, unless you have run out of time and are forced to leave them unanswered, or poorly 
answered. DON’T’ ANSWER EXAM QUESTIONS IN THE ORDER THEY APPEAR ON THE 
EXAM PAPER!!! 

TT 
21 

Time management in 
exams 

For ALL students! You should know how long you have for each mark (normally it is around 1 
mark a minute). You should also have a watch that you are familiar with that is not a smart 
watch or a smart band. A simple, cheap classic Casio watch would be best, and you can use 
this same watch throughout your academic career making sure to replace the battery before 
every exam session. Some questions you should be able to make time up on, others will take 
considerably longer, for those harder questions, stop after about 1 minute a mark and return 
to them at the end to ensure the easiest marks have been answered fully and carefully.  

TT 
22 

Understanding the 
distracter answer in 
a multiple-choice 
question 

For the most able students. After you have eliminated the 2 easily incorrect answers there 
will be two very similar answers that will differ in a fundamental way, hopefully, that will 
allow you to find the correct answer. Sometimes, however, neither will be easily identified as 
correct, so you will need to find the most incorrect answer and chose the other one. These 
questions tend to be the hardest marks in the exam.  

TT 
23 

Units 
For ALL students! Always include units in your answer! Often, they will not be enough to 
allow you to get a mark, but if they are not there you will lose a mark.  

TT 
24 

Writing in the 
mathematics 
formula booklets 

For ALL maths students. Nothing to do with chemistry, but I find it really unnecessary. DO 
NOT TO THIS! At best rough work which should have been included in your answer booklet, 
then neatly crossed out, will not be seen by an examiner, so you could very pointlessly drop 
marks. At worst the handwriting is yours in this booklet, so you could be accused of writing 
the answers in there before the exam and therefore cheating. It is CAIE policy (and all exam 
boards, actually) that everything a candidate does in the exam is sent to them, which is again 
related to exam security which they take extremely seriously. Most likely however, the 
booklets are just thrown away for no good reason which is a waste of paper. 

TT 
25 

Wrong answer + 
Right Answer  

= No marks! If you are unsure go with your best guess, but don't give two answers if only one 
answer is acceptable. For ALL Students! 
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The Cornel Note-Taking System  
Background science – your brain is an organ 

As important as remembering important things is forgetting 
everything else. Your brain does both. Learning well is like 
programming a computer, using specific ways to best interact 
with this mysterious organ so that you can remember information 
and connect ideas in new ways, so you can solve new problems 
like an exam question you have never tried before.  

Most details of most seconds, minutes and hours of anyone’s life 
are not needed and are deleted (forgotten). But if you have ever 
fallen off a bike or had an accident your brain stops deleting 
everything and instead stores as much of the information as it is 
able. Time slows down and your memory feels almost 
photographic. Some things are therefore more memorable 
than others. The trick with learning is to present information and 
skills to your brain in just the right way so that it stores these 
memories longer term.  

It is designed to only remember the things that it is programmed to think are important. It’s programming 
comes from culture, but some is also hard-wired into the system itself, like our shared interest in learning a 
language when we are babies, or our ability to process visual images better or our ability to control our 
body temperature. This hard wiring is created by our genes, which we inherit from our parents. Our genes 
were created and adapted to survive and reproduce tens of thousands of years ago living lives that are 
totally alien to even the most extreme high school environment.  

Current understanding of the human brain is extremely basic, no-one knows what the smallest part, or 
atom, of an idea might be in terms of brain cells. But we do know that brain cells make connections, and 
we think that those connections are where the mind, and memory, is created. We also know that the brain 
is more likely to make connections, and therefore memories, from events we are emotionally attached to, 
like an accident or a totally awesome movie. If we feel more emotions about something our brain is adding 
meaning to the memory, and it is much more likely to be stored longer term.  

If you keep returning to the same idea over time, but you make your brain think about it differently, for 
instance by taking notes using your own 
words, or making a summary, or writing out 
key questions raised by that idea, you are 
making your brain to make new connections 
to make this new kind of thinking happen. Not 
only will the brain be better able to use new 
ideas in a new situation, like in an exam, but 
these connections also make the memory 
more stable. If the brain really thinks 
something is important, like something that 
hurt you or where you live, it will store these 
essential bits of information into what can be 
called long-term memory.  

The goal of learning is not only to make as 
many interesting and important connections 
within the brain as possible, but also to put as 
much key information into the long-term 
storage area as possible. The goal of 
education, especially in the better universities 
is not fill a student’s brain with specific facts 

Figure 1 It’s what’s on the inside that counts! 
This organ is where almost all of your mind 
comes from. Other factors like adrenalin, a 
powerful fast-acting hormone from glands in 
the body, outside the brain, also shape your 
thinking. 

Figure 2 The business end of the organ. The human brain is special 
not for its size, whale brains are bigger, but for its uniquely complex 
prefrontal cortex which does much of the best thinking, it also 
delivers the higher order thinking skills you will need to plan and 
deliver the revision needed to crush your exams.  

The limbic brain adds emotional weight to your ideas, it powerfully 
moderates your thinking and adds a difficult to describe property that 
can be simplified to as “meaning” to thoughts and memories.   
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and ideas, or to test how intelligent someone was born, but to train a student’s brain with valuable skills 
and techniques to learn faster, better and longer.  

Learning how to learn better is the most valuable and important thing you will take away from any period 
of education. Luckily, you are not the first person to have ever been taught. There are thousands of years of 
history and tens of thousands of years of culture that you can use to your advantage. Some systems of 
learning work better than others. The world’s best universities have done a great deal of research into 
these different systems and skills involved in learning e.g.:  

https://english.gse.pku.edu.cn/newsandevents/news/index.htm (Peeking University); 
https://www.ucl.ac.uk/ioe/research ; https://www.gse.harvard.edu/ideas ; https://web.edu.hku.hk/knowledge-
exchange (Hong Kong University) ; https://nus.edu.sg/cfg/students (National Uni of Singapore) ; 
https://ed.stanford.edu/faculty/overview ; https://www.ioe.tsinghua.edu.cn/en/Education/Summer_School.htm ; 
https://www.educ.cam.ac.uk/research/impact/ (Cambridge); Institute Of Education What Works Clearinghouse (USA); 
https://as.cornell.edu/education/education-innovation ;  

The Cornell Notetaking System 

In the 1940s a professor of law at Cornell University 
called Walter Paulk realised his students, who were 
supposed to be some of the best of their generation, 
weren’t that good and he wondered what they could do to 
learn better. He invented the Cornell Notetaking system, 
which is widely considered to be the best way to learn 
difficult things faster for almost any subject at both the 
High School and University level.  

Notetaking is not about storing information that you need 
to relearn before the exams, rather it is like creating 
structured save points on your journey to understanding a 
syllabus point. The notes you have made have created 
connections in your brain that are reactivated when you 
see your notes again. Your notes are a visual key or code 
that transports your mind not to one part of the idea, but 
rather to all of the connections you had to make when the 
notes were created. You are retrieving the whole box of 
memories, skills and connections, instead of a single 
piece of the bigger topic.  

These notes are therefore a way to neatly store away not 
facts, but how all of those facts interconnect 
(understanding) in an orderly way through an organised 
process that uses what we know about the brain as a 
biological, evolved organ.  

A key feature of this system is making your brain think 
about priority, order and relationships that make a 
lessons worth of ideas at different times. Even more 
effective thinking about the same idea in a creative way 
after several nights of good sleep. The Cornell Notetaking 
system includes all of these most effective learning 
strategies. 

Figure 3: The mind is a small part of the brain. But the 
conscious mind is a smaller part of the whole mind. Most of 
the mind involves aspects of the self that are hard to 
understand and even harder to change, but with enough 
work it is possible for anyone to nurture and grow the habits 
of an outstanding student. These larger changes take time, 
hard work and especially a commitment to try new things. 
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The forgetting curve 

Learning how and when the brain deletes and removes information is another essential aspect to 
becoming more effective at learning new things. This idea is integral to understanding the 
effectiveness of the Cornell Notetaking system.  

 

 
How might the data for these graphs be gathered? A physicist might say any graph without error bars ought 
to be classed as art rather than anything like rigours analysis. As the central science, a chemist would have 
a more open mind. For a more scientific perspective on the “Forgetting Curve”: 

https://psychology.stackexchange.com/questions/8377/how-are-these-review-forgetting-curve-
calculated  

 

The quicker you return to a lesson to review it, the less time you will need to gently nudge it into your long-
term memory, so 5 minutes of work within the first 24 hours can be as effective as an hour of study a 
month later. Remember, your brain 
does not understand what you are 
trying to do, but if you try to work 
with it, and help it along, remind it 
that this stuff matters to you (and 
it), it will be more likely respond in 
the way that you want and learn 
what you need it to. 

Effective learning is essentially 
effective brain programing, and the 
Cornell Notetaking System is a 
highly efficient (more learning in 
less study time) way to insert new 
ideas, skills  and understanding into 
your long term memory. 
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Cornell Notetaking – What to do and Why it Helps  
Notetaking has been an essential skill that the most important and prominent minds throughout history have used to 
record, explore and expand their thinking. Perhaps the most famous notes were those of Leonardo da Vinci, which 
shows how he interconnected his then advanced ideas on science and the human body with his mastery of visual art 
and profound insights into design. 

 
Leonardo da Vinci’s notes in the Codex Leicester, above, and sketches from his anatomical sketches, below, held in 
the Royal Collection. For a boss-level free book in .pdf format on DaVinci’s anatomical sketches:  

https://www.rct.uk/collection/publications/leonardo-da-vinci-anatomist  

For 
more 

http://www.smashingscience.org/
https://www.rct.uk/collection/publications/leonardo-da-vinci-anatomist


www.SmashingScience.org   Patrick Brannac  Page 558 of 593 

resources on notes and why they matter at iGCSE and AS/A2 levels and beyond, including exemplar notes from 
students and a PowerPoint presentation exploring the value of notetaking skills see www.SmashingScience.org  

 

https://lsc.cornell.edu/how-to-study/taking-notes/cornell-note-taking-system/ 
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Order to complete notes, start with the title (#1). The last section (#4) is done after at least one full night’s sleep.  

http://www.smashingscience.org/


www.SmashingScience.org   Patrick Brannac  Page 560 of 593 

 
 

http://www.smashingscience.org/


www.SmashingScience.org   Patrick Brannac  Page 561 of 593 

 

http://www.smashingscience.org/


www.SmashingScience.org   Patrick Brannac  Page 562 of 593 

 

http://www.smashingscience.org/


www.SmashingScience.org   Patrick Brannac  Page 563 of 593 

 

  

http://www.smashingscience.org/


www.SmashingScience.org   Patrick Brannac  Page 564 of 593 

Exercise: Learning and Understanding the Five R’s of the Cornell Notetaking  
Use the table of ideas in the section “Learning with your Textbook using Active Learning and Active Reading” 
to actively read the living heck out of the descriptions of what highly effective Cornell Notetaking looks like, and 
the explanations about why it works so well that follow.  

On a piece of paper marked out with the Cornell Notetaking sections, write out as much of these details, 
instructions and explanations about the Cornell Notetaking System as you can remember, write them in the 
most effective place, using as much details as you can remember. Then re-read these descriptions and 
explanations here and add to your notes the things you think are important, but that you missed.  

Extension activity: You can create an A3 version (or larger) with all of the details, an A4 version with the 
most important, and A5 and A6 versions which progressively include stronger and more succinct summaries.  

Regularly and Systematically Reflecting to Make Progress Deliberate: At the start of every 
term, try to recreate this page summarising and listing key points of the Cornell Notetaking from memory, then 
check with the one you created last term. Also, read again the notes in this workbook and think about what you 
tried that works best, what you could improve, either by upgrading something you are already doing, or by trying 
something new to you. Add these additions and changes to improve and update the working version of your own 
most important ideas on effective Cornell Notetaking. Keep this version with you at the start and try to 
implement the new ideas as early and as often as possible into you class notes.  

The Five R’s of the Cornell Notetaking – Summary   

1. Record – Your notes (ideally in your own words), written in class, with as much detail as you have time to 
include, written in the largest, main space. 

2. Reduce – Extract keywords, chemical symbols, structures, diagrams and equations, create questions 
which your notes may or may not answer, done after the main part of the lesson, or after the lesson on the same 
day. 

3. Recite – Cover your notes, read out loud your que column, then your notes. Maybe even record your 
performance.  

4. Reflect – Create 1 or 2 summary sentences that includes only the most essential and important ideas 
from that lesson. 

5. Review – Return to your notes, build on and add to them. Reread your summaries regularly, especially 
before solving past exam paper questions on the topic.  
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Learning and Understanding the Five R’s of the Cornell Notetaking 
1. RECORD the ideas of the lesson by handwriting them in the large right-hand section. 

a) Writing them out combines the thinking that uses the part of your brain associated with the idea, and 
with the part of the brain with the incredibly complex fine motor hand skills that creates handwriting; 
typing uses fewer muscles, so less brain action, so less effective. The best notes are those that you 
have created yourself, even if you have only altered the word order; the more you have to think, the 
deeper the idea goes into the brain. 

b) This should be done in the lesson. 
c) These notes should be as complete as possible.  
d) Try to leave large spaces, at least 30% for future notes to be added later. 
e) Use a variety of colours. A single pen with 4 colours is extremely valuable to professional notetaking. Try 

to think of a system to highlight increasingly important terms , e.g. black, least important, blue, green 
then red, most important keywords, with red CAPITALS BOLD UNDERLINED the most important you 
have seen this whole week. You will need to think slightly more as you are writing them, comparing new 
information with what you have already written on this page, and if its extremely important, other pages 
elsewhere. Your notes will also look much more appealing and easier to use when you are under stress 
preparing for an important test. Great notes are a kind gift to your future self. When you ever see your 
bad notes that are poorly presented, which are hard to read and all of a single colour without any 
formatting or attempts to help you see what matters most, is a great moment to decide to buy a 4 colour 
pen and start using it! 

f) If English is not your first language, include translations here.  
2. REDUCE the sentences from your notes into just a few keywords and ideas into the much smaller cue 

column.  
a) This helps crosslink the parts of your brain that creates handwriting with the parts of your brain 

responsible for creative, analytical and critical thought, which helps to use and grow your higher 
order thinking skills on this subtopic, and in general. Your brain is required to see different ideas and 
rank their importance, so has to compare them with each other and the idea in general. The thinking it is 
required to do this actually creates new physical connections inside your brain.  

b) This should be done some time, either minutes or hours, after your notes were made and on the same 
day (before you sleep).  

c) If these notes are done really well you will be able to put a blank page over your main notes and from 
just reading the que column on the left you will be able to recall not only keywords, but the whole idea, 
which makes revision much more effective and faster to do. 

d) Try to leave large spaces, at least 30%, for future notes to be added later. 
e) If English is not your first language, include key translations here.  

3. RECITE, or read out loud the words in the recall column.  
a) Speaking out these keywords and essential ideas combines the thinking parts of the brain needed for 

these ideas with another incredibly complex region of the brain involved with the throat, mouth, tongue 
and lips that produces spoken language and speech. It might feel like this doesn’t make a difference, 
but it really does.  

b) This is especially useful for English as an additional language learners.  
c) Cover first your main notes and just read the que column.  
d) Describe diagrams with words. 
e) Try to record your performance, especially for the harder topics. This can improve your confidence in 

public speaking, which is a key life skill. You edit these together and have your own personal podcast of 
your voice and your notes about key topics. The process of creating these files will also introduce you to 
an entirely new skillset connected to content generation.  

f) This can be done really quickly and without much effort several times before your topic test or exam, 
but ideally only once per session, with sleep between each session, which helps consolidate and 
reinforce learning in extremely effective ways.  
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g) Your notes will be at their most advanced state and useful when you have finished the topic in class, 
read through the textbook and completed all of the exercises associated with the chapter suggested in 
this workbook and are preparing for the end of topic test or an exam. They will hopefully include a great 
deal of updates, and upgrades, that are also easy and quick to identify. Reading these notes calmly 
and deliberately, thinking about what you are saying, just before the exam will pull together all of 
the hard work you have done at different times and in different ways activating all of the memories you 
have worked so hard and so carefully to create.  

h) Listening to your notes could be an interesting and strongly different new way to revise in the future, find 
out if it works for you! 

4. REFLECT on the ideas and the connections needed to understand the concept by creating summary 
sentences.  

a) By creating just 1 or 2 summary sentences you will be making your brain go through the whole lesson’s 
worth of ideas again, but this time after it has been allowed to sleep, which causes important changes 
to its abilities and allows it to remember better. You will also have to think critically and logically to 
remove as much as possible to allow the central ideas to remain complete, and leaving out everything 
that might be important, but not essential. Writing interlinks these higher order thinking skills with the 
complex physical action of writing, helping embed these ideas even further into your long-term memory.  

b) When reflecting, try to organise the information in a new way. So create a reveres time order for a 
process, or if your notes go from small to large in your notes, do the reverse order in your summary.  

c) You need to do this after you have slept well, ideally about a week after the lesson. 
d) When done well, another revision strategy would be to put a paper across the top 80% of your notes and 

only read these summary sections. Then on that paper write out whatever is important but missing from 
the summary. Check with your cue section and then your notes to see if there is anything really 
important that you would have liked to include and then write out as succinctly as possible onto a strip 
of paper. Tape those new notes to the summary section to use later.  

e) Try to leave large spaces, at least 30% for future notes to be added later. 
5. REVIEW your notes immediately and regularly using past exam paper questions. Add to them whenever 

you notice something important missing.  
a) The best way to test your understanding of your notes is past exam papers, which is why this Workbook 

exists. Almost all of the most effective and deepest learning will be done with past exam questions, 
both answering them, and especially checking those answers carefully with the mark schemes. The 
most successful students at the most selective universities are all experts at exam technique and exam 
questions. They are also incredibly well organised because the kinds of things that are in this Workbook 
are part of their everyday high school life, in their tutor time, and their lessons. But anyone can learn 
these key organisation, notetaking and exam skills.  

b) Trying to answer a question on your own is the best way to really test yourself. Guess if you have to, 
but the more you write, the better your guessing skills will get (which eventually, with a lot of structured 
growth, becomes what is known as “Professional Judgement”, which is how engineers, for instance 
build a new kind of aeroplane). Also, the more invested you are in trying to find the answer, by writing as 
much as you know, the more interested you will be to know the actual correct and complete answer.  

c) Finding questions that you can’t quite answer on your own when you are solving past exam questions 
will give you the most valuable study aid there is: a practical curiosity to find out.  

d) After you have got as much written down as you can using only your memory, check you notes for 
questions you think need more than you are able to remember. In a different colour pen, add to your 
answer using information in your notes.  

e) After completing about 10 to 20 mark’s worth of questions (or a page or two from this Workbook), check 
your answers with the mark scheme. You should be able to easily tell which answers you were able to 
remember on your own, and what parts you got from your notes because they are written in a different 
colour pen. In a third colour, ideally red, add additional details until your answer includes all of the 
points needed to get all of the marks in the mark scheme.  

f) The details you remembered without help are least important to getting the next grade: you already 
know them and have shown that you can deliver them in the right context. 
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g) The details you needed your notes for are the most important for you getting the higher grade. You 
have already started the work to learn these and can use them effectively when they are in front of you. 
You just need to remember them better. These are usually the easiest but most important and most 
valuable details to learn for the next test. You can write these on cue cards or flashcards to help you 
remember them better, for instance.  

h) The details you could not remember and did not include from your notes, but were in the mark 
scheme have two categories. Both of these levels represent the hardest parts of the syllabus to you.  

i. If the detail was in your notes, but you did not include it, where was it?  
ii. Was it in your main notes, the cue column, or the summary section at the bottom?  

iii. How can you highlight this detail?  
iv. Usually given that you missed it, even with your notes in front of you, it means you 

should give it an increased level of priority, so either promote it by writing it out into the 
cue column from the main notes section or even adding it the summary section (the 
most important part).  

i) If the details from the mark scheme you missed were not in your notes, where they in the textbook?  
i. Tracking down these details is your curiosity in action, and this is the most powerful 

way to learn.  
ii. If you find these kinds of details are often in the textbook, but not your notes after you 

have finished learning a topic in class then you need to fill in these gaps.  
iii. The easiest way to do this is to use a textbook find out what you are missing and add it 

afterwards to each topic.  
iv. The most effective way to do this is to try to find out why you are missing out on these 

key facts in your notes and solve the problem, either by making better notes in class, if 
that is where the problem is coming from.  

v. Or, if you are getting everything written down in class, but there are still key things 
missing, then after each class add to your notes using the relevant sections of your 
textbook. 

j) After every topic test, look back on your notetaking method and make improvements to address 
whatever issues you have encountered. If you need more space, miss every other or every third line out. 
If your notes in class are too messy to easily read, rewrite them after class but on the same day after you 
made them (an extremely powerful technique, but usually not as effective for most students as solving 
past exam questions).  

Using the Cornell Notetaking System for Topics you have not Studied in Class 
 

You can also use the Cornell Notetaking system to make notes from chapters you have not studied in 
class. To study well doing that you should be rewriting the ideas found in the textbook into your own words, 
the more you change what was written the stronger the learning effect. If you are going to cover this topic 
anyways in class, this kind of activity often is not a particularly effective or efficient use of study time. 

Some students will race ahead and do work on topics much later in the AS syllabus, including into the A2 
syllabus, sometimes without really looking into the past exam questions for the topics they already feel 
they have completed. This is often not the best use of time to get the highest quality A*. Vital understanding 
that is needed to make sense of this more advanced material is often missing, leading to silly 
misunderstandings which are hard to unlearn. It is far better instead to become a true expert on the topic 
you are studying, and any you have studied, with past exam paper questions especially, and then working 
on and exploring every other active learning technique presented in these workbooks.  

If after running out of all things to do from these Paper 1, 2 and 3 workbooks for all topics you have so far 
covered in class you still have extra time to use, instead of skipping ahead in the syllabus, work towards the 
kinds of extracurricular activities that the best universities use to make offers to students with otherwise 
identical academic achievements. More information can be found here: 
https://www.smashingscience.org/uni-guidance  
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Effective Note-Taking Tips and Examples 
Develop a code system of note-marking to indicate questions, comments, important points, 
for example: 

a) Mark unfamiliar vocabulary & unclear ideas in unique ways, such as with a star or asterisk.  
Highlight vocabulary terms and important people. 

b) Circle ideas that are still unclear. 
c) Make sure you can understand what you have written and if needed, make corrections.  

Use drawings, arrows or other organizers to help you see concepts and relationships 
between them. 

d) If you don’t understand an idea, leave a large blank space and ask your teacher, or 
investigate it in your textbook. Update your notes with what you found out.  

e) Use accepted abbreviations and symbols wherever you are comfortable  
e.g.  

i. s/ for some: s/thing, s/where 
ii. Positive: +ve, +vely, Negative: -ve, -vely  

iii. H+ for proton, e-
 for electron 

iv. ↓ for less, smaller or decreasing; ↑ for more, increasing or bigger 
v. And is & or + 

vi. Equalities and relationships: ≈approx.; ≠not the same; ≡ exactly the same; x <y x is less 
or x>y x is more. 

vii. Take particular care when writing chemical symbols and include state symbols 
whenever possible when you know them, so bromine is Br2(l) not Br! 

viii. Always pay attention to bonding when ordering atoms in structures, so for methanol 
write HO-CH3 instead of OH-CH3 etc.  

ix. If your notetaking style really favours abbreviations and you find you use a larver 
number, make sure that you have a key page in your notes explaining what your 
abbreviations mean. 

x. At the start of every term, spend 15 minutes to analyse your notes only for abbreviations. 
Do they still make sense? Do they make it harder, easier or no impact to understand your 
notes? Often for most students most abbreviations 
usually create more problems than they solve. 

xi. NEVER use any abbreviations except chemical 
elements in exam questions, either when you are 
practicing or in the exams! 

For a more detailed and involved exploration and explanation 
of notetaking download document attached to this QR code (30 
pages):  
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Trying Out the Cornell Notetaking System 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For a whole variety of different formats and types of paper: https://incompetech.com/graphpaper/cornelllined/ 
  

Questions & Translations 
Fill this in AFTER lesson 

Summary Section- Do this a week later and write, in your own words, only one or two sentences that sums up the important points 

on this page 

Date: 
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CAIE 9701 Chemistry A Level Syllabus Data and Materials 

Command Words Used in AS Chemistry Exams 
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2016 Data Booklet 
The Data Booklet was used for all Paper 1, 2 and 4 exams until and including winter 2021.  

Two Data Booklets cover the time period of this Workbook, one for exams after 2009 and the other for exam safter 
2016. Only the data booklet for 2016 is given here, but for exam questions for years 2009 to 2015 care should be taken 
checking the mark schemes, sometimes constants change from one edition of a Data Booklet to another, so answers 
to calculations using data from an unintended Data Booklet might be a little out as a result. If unsure, check out 
the earlier data booklet for questions 2015 and before (Google: “2009 data booklet 9701”).  

A quick and easy rule: if the question is from 2009-2015 and your calculation is a small amount out, try to do a similar 
question from 2016 and later. If the answer is exactly right, the problem is the data booklet, if not, and you cannot see 
or understand the error, concentrate on questions from 2016 and later.  
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Important Values, Constants and Standards (2022 and after) 
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Periodic Table  
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