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Introduction, Exercises and Analysis  
A General Note on All These Sample Data 
This is still a draft of the more complete version that might be finished in the second half of 2024. 

This book cannot replace practical experience gained in a lab over years of secondary science education, but it can 

help to shed light on some of the patterns in how marks are assigned and how skills are assessed, especially for 

common experiments like the quantitative titration and the qualitative ions tests.  

Section 1 contains sample data usually provided at the start of the question, or within it. 

Section 2 only contains the questions in experiment subtype order ranked according to mark frequency (experiment 

type rank first, then within that group ranked by subtype frequency). 

The sample data normally is the value that would be measured if all aspects of the experiment were performed 

perfectly (without any error) given the mounts of reagents used. In the real experiment you cannot get these exact 

figures because, for instance, of small variations and impurities in the chemicals prepared, which would affect all 

results using them equally (systematic error). This is why accuracy marks are compared against values that have 

been experimentally determined within the same centre using the same equipment, but also, importantly the same 

batches of solutions.  

Results tables  

You should create a suitable results table for every sample value for each question. The most successful students 

will be able to create these kinds of tables quickly and error free because they have practiced drawing up suitable 

tables a lot before. Good exam preparation delivers an ability to perform at a certain level, and a phrase that is 

sometimes used in another competitive activity, sport, is “practice it until you get it right”. Outstanding exam 

preparation is going further to “then practice until you cannot get it wrong”. The highest levels of success are all 

about a passionate, ranked, fascination with all aspects of the details that impact that success. It can be helpful to 

know that it is thought by scientists that there are different kinds of memory, with different properties; your 

memory from thoughtful habits and repeated practicing (a kind of long-term memory) is longer lasting.  

For a neat article about the current science of memory: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5491610/  

For titrations, this results table should always be the same format, like the one below. You will therefore need to 

think about suitable initial and final burette readings that could produce those Sample Data titres given in this book.  

  
Titration trial 

ROUGH 1 2 3 4 5 

FINAL burette reading (cm3 )       

Initial burette reading (cm3)       

 
            Titre (cm3 ) 

Concordant results (tick)       

Always include units in the headings. When reading through the mark schemes, take time to think about what 

marks are awarded for. There are systematic reasons why marks are awarded for a complete and correct results 

table, learning how to use those marking rules is good; learning them consistently well, is better.  

Always include the same number of decimal places for every measurement, so 0 cm3 needs to instead be written as 

0.00 cm3 (it is a reading on an instrument, rather than an mathematical idea).  

Normally, the most successful students will always have their last two titrations as within 0.05cm3 for the titres. 

Often there is a mark awarded for this feature in the table. They will also only have 1 rough value and a maximum 

of 3 recorded titres; if you are note getting agreement to 0.1 cm3 within 2 or 3 titrations, then the problem 

preventing you from getting reliable results (random error) is not going to get fixed by doing more, the time saved 

can used in other parts of the exam, especially making sure the calculations are done properly.  
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Analysis -Graphs 
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G1 G2 G3 GC1 GC2 GC3 H1 H2 H3 H4 R1 R2 T1 T2 T3 Qi Qo ThT

 P3 09s-22w 7.4 1.5 1.1 2.0 0.8 0.6 5.9 1.8 0.8 1.5 5.8 2.9 9.9 9.1 6.6 28.4 1.9 5.7

SAMPLE Data 8.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.8 17.8 10.8 0.0 49.6 3.5 0.0
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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  09s-15w 0.0 2.1 0.0 0.0 2.5 26.5 15.7 15.5 0.0 2.8 0.0 24.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 10.0

P3 16m-22m 0.0 2.4 0.0 0.0 3.9 15.5 15.8 5.4 0.0 18.6 0.0 33.8 0.0 0.0 1.4 1.0 0.9 1.3 0.0 0.0 0.0 0.0 0.0
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PREVIOUS PERIOD TO S2009  IN  THE RED SQUARES (35  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 Chem X

P1 16m-22w 4.8 3.5 5.7 3.5 5.2 4.0 6.4 3.8 6.5 5.7 5.8 3.3 6.2 3.6 4.8 3.6 6.0 6.8 1.0 2.4 2.9 2.5 2.0

P2 16m-22w 7.3 4.2 7.7 4.1 5.4 1.7 5.2 3.1 5.6 5.6 6.5 3.5 4.6 9.6 2.1 3.9 4.4 3.0 0.4 1.4 5.2 4.1 1.3

P3 16m-22m 0.0 2.4 0.0 0.0 3.9 15.5 15.8 5.4 0.0 18.6 0.0 33.8 0.0 0.0 1.4 1.0 0.9 1.3 0.0 0.0 0.0 0.0 0.0
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Analysis – Tables 
Experiment Name Code SAMPLE Data %  P3 09s-22w % 

Qualitative: Inorganic ions test Qi 49.6  28.4  

Titration 1: Acid/base T1 17.8  9.9  

Titration 2: Redox of KMnO4 and a reductant T2 10.8  9.1  

Titration 3: Thiosulfate and  T3 0.0  6.6  

Gravimetric: Thermal decomposition  G1 8.5  7.4  

Gravimetric 2: Water of crystallisation G2 0.0  1.5  

Gravimetric 3: Gas mass lost  G3 0.0  1.1  

Rate 1: Thiosulfate and acid  R1 0.0  5.8  

Rate 2: Thiosulfate and iodine R2 9.8  2.9  

Qualitative: Organic reactions  Qo 3.5  1.9  

Thermometric Titrations ThT 0.0  5.7  

Gas Collection 1: Carbonate reacting with acid GC1 0.0  2.0  

Gas Collection 2: Decomposition of H2O2  GC2 0.0  0.8  

Gas Collection 3: Metal reacting with acid  GC3 0.0  0.6  

Enthalpy 1: Metal displacement  H1 0.0  5.9  

Enthalpy 2: Carbonate reacting with acid  H2 0.0  1.8  

Enthalpy 3: Decomposition of H2O2 H3 0.0  0.8  

Enthalpy 4: Heat changes of salts dissolving H4 0.0  1.5  

    

No longer on the syllabus X 0.0  6.3  
 

Experiment Name 02s to 23s 

Gravimetric 10.0 

Gas collection 3.4 

Thermometric 10.0 

Rate 8.7 

Titration 25.6 

Qualitative ions 28.4 

Qualitative organic 1.9 

Therm. Titrn 5.7 

Old content 6.3 

Total 100.0 
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Experiment Name Code P3 09s-22w 

Gravimetric: Thermal decomposition  G1 7.4 

Gravimetric 2: Water of crystallisation G2 1.5 

Gravimetric 3: Gas mass lost  G3 1.1 

Gravimetric Total  10.0 

Gas Collection 1: Carbonate reacting with acid GC1 2.0 

Gas Collection 2: Decomposition of H2O2  GC2 0.8 

Gas Collection 3: Metal reacting with acid  GC3 0.6 

Gas Collection Total   3.4 

Enthalpy 1: Metal displacement  H1 5.9 

Enthalpy 2: Carbonate reacting with acid  H2 1.8 

Enthalpy 3: Decomposition of H2O2 H3 0.8 

Enthalpy 4: Heat changes of salts dissolving H4 1.5 

Enthalpy Total  10.0 

Rate 1: Thiosulfate and acid  R1 5.8 

Rate 2: Thiosulfate and iodine R2 2.9 

Rate Total  8.7 

Titration 1: Acid/base T1 9.9 

Titration 2: Redox of KMnO4 and a reductant T2 9.1 

Titration 3: Thiosulfate and  T3 6.6 

Titration Total  25.6 

Qualitative: Inorganic ions test Qi 28.4 

Qualitative: Organic reactions  Qo 1.9 

Qualitative Total  30.3 

Thermometric Titrations ThT 5.7 

   

No longer on the syllabus X 6.3 
 

Notes on analysis of Paper 3 
Generally, as with Paper 5, it is harder to assign topic numbers to these kinds of skill-based exam questions. As a result, 

topics like 12, which includes sulfates, nitrates and the ammonium ions have an outsized impact on these statistics, even 

though there is very little chemistry syllabus content that these would be directly assessing. Similarly, most marks that are 

assigned to the electrochemistry topic, Topic 6, can be accessed without knowing much or any theory from this topic, as 

most of the marks relate to using moles in calculations and redox titrations.  

A different approach, to assign marks instead to an experiment type makes it harder to compare the 3 different exam 

question papers with each other and with the syllabus. But it has also been used here and allows a way to organise and 

order the questions in a way that allows patterns to be more visible.  

SAMPLE Data exists for most of the experiment types that are most frequently assigned marks.  

Qualitative experiments, almost always on ions, are always included in every exam paper. The sample data provided 

should be used to deliver the conclusions about what these results tell you about the identity of the unknown substance. 

Titrations, both acid base and redox using the MnO4
- ion as the oxidizer and the indicator are very common and included 

here, as are gravimetric analysis investigating the thermal decomposition of carbonates. Notably absent in the sample data 

are thermometric titrations and thermometric (enthalpy experiments). A more comprehensive and systematic approach to 

Sample Data will be attempted, possibly for the November 2024 exams.   
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Alternate sample data and exercises 
You can use this data, which is slightly incorrect for the questions shown. 

This will help you get a better understanding of how, even if an experiment does not go to plan, you can still use the data 

you do end up with to get many, if not most of the marks available for the exam.  

REDOX TITRATIONS Alternate Sample data and Notes 
For a comprehensive explanation of the chemistry for this type of experiment go here: 

https://www.chemguide.co.uk/inorganic/transition/manganese.html  

For alternate sample data that will be slightly incorrect: 

Sample data for 2002/s/TZ 5/Q1.a-c  

During the experiment you have these titres: 

• 27, 24, 24.2, 24.1 

Sample data for 2011/s/TZ 3/Q1 

During the experiment you have these titres: 

• 32, 31, 29.8 

Sample data for 2014/s/TZ 3/Q1 

During the experiment you have these titres: 

• 32, 33, 26.7, 29, 28, 36 

Sample data for 2015/s/TZ 1/Q1 

During the experiment you have these titres: 

• 29.8 

Sample data for 2015/s/TZ 1/Q1 

During the experiment you have these titres: 

• 32.0, 31, 30.05 and 30.1 

Sample data for 2010/w/TZ 4/Q1 

During the experiment you have these titres: 

• 29, 32, 25.9, 15.05 

Activities and Questions for Redox Titrations 

1. After you have used the corre3ct values at the start of each question, repeat the question but use instead the 

values above, which are slightly incorrect.  

2. Work through the calculations for each exam question using these values. How differently do the correct values 

make things?  

3. Are the calculations any easier or harder if you don’t get the titration exactly right? 

4. Is there any way to increase the number of marks awarded by presenting the data you have been given better? 

Questions and Things to Think About for Redox Titrations 

1. You will never be able to know how much exactly the correct volume for the titre.  

2. What is the direction of error for this experiment, are you likely to add too much from the burette or too little? 

3. Which of these sets of results would have taken the most time in the real exam? Do you think they were more 

accurate? 

4. How many marks are awarded for getting the amount added correct? 

5. What usually goes into the burette? 

6. What is the end point? How do you know when all of the limiting reactant has been used up? 

7. If you have limited results, how can you maximise your marks (analyse at the mark schemes!)? 

8. What proportion of the marks are awarded for calculations?  

9. What is the most common volume for a titre? 

http://www.smashingscience.org/
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THERMAL DECOMPOSITION Sample data and Notes 
For a background that goes a little beyond AS level: 

https://chem.libretexts.org/Bookshelves/Analytical_Chemistry/Instrumental_Analysis_(LibreTexts)/31%3A_Thermal_Meth

ods/31.01%3A_Thermogravimetric_Methods  

Table 1: Use the following data to complete the 4 thermal decomposition questions that follow (they include the kinds of 

mistakes you could make): 

Paper ID Marks 
Measured 
initial mass 

Measured 
final mass 

2022/s/TZ 3/Q2 12 42 41.42 

2019/s/TZ 1/Q2 14 42.98 41.52 

2017/s/TZ 1/Q2 10 43.60 42.76 

2016/s/TZ 4/Q2 14 35.8 41.29 

 

THERMAL DECOMPOSITION activities and things to think about  
1. Mark your first experiments using the mark scheme at the back and the exact values given in Table 2 above. 

2. Complete the 4 exam questions again, using the values in Table 2 instead. 

3. Describe and explain any differences you notice between values you might measure in the lab and the exact 

values given in Table 2. Think about the kinds of mistakes that you could make in an experiment like this and how 

they could either make the measured mass larger or smaller than it should be.  

4. Identify which experiment had an incorrect initial mass. 

5. Describe and explain this error in initial mass. 

6. Identify which experiment had the largest error. 

7. Describe and explain what could have caused this error. 

8. Identify which carbonate is most often used for thermal decompositions. 

9. Calculate the average exact starting mass for these 4 experiments. 

10. Calculate the average exact mass lost for the 4 experiments. 

11. Sometimes the crucible cracks, if for instance it is very hot and gets wet. Describe and explain a strategy to deal 

with this problem in the actual exam so that you can maximise your marks after this mistake.  

RATE OF REACTION (thiosulfate and acid) notes on experiments 
For a background that covers the chemistry behind this experiment type: 

https://www.chemguide.co.uk/physical/basicrates/concentration.html  

For a background that goes a little beyond AS level: 

https://chem.libretexts.org/Courses/University_of_British_Columbia/UBC_CHEM_154%3A_Chemistry_for_Engineering/10

%3A_Chemical_Kinetics/10.02%3A_Measuring_Reaction_Rates 

For a YouTube video on this experiment type: 

https://www.youtube.com/watch?v=J8zyMnMzbLA 

https://www.youtube.com/watch?v=r4IZDPpN-bk  
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Answers to the questions about the Thermal Decomposition Sample Data: 

Mark your first experiments using the mark scheme at the back and the exact values given in the exam questions. 

1. Complete the 4 exam questions again, now using the values in Table 1 instead. 

2. Describe and explain any differences you notice between values you might measure in the lab and the exact 

values and those given in Table 1. Think about the kinds of mistakes that you could make in an experiment like 

this and how they could either make the measured mass larger or smaller than it should be.  

Mistakes and experimenter error fall into 2 categories: 

 More mass is measured than should be. For instance, if the crucible is wet, or if a different, heavier lid is used, or 

if some other substance, for instance from the pipe-clay triangles gets on the crucible. Or the thermal decomposition was 

not complete, so some carbonate remains.  

 Less mass is measured than should be. For instance, the compound used was wet (so the water is lost). Some of 

the residue was lost, for instance because of ‘spitting’ and crackling, where the heated solid changes shape suddenly 

causing it to fly out of the crucible. Residue could also be lost from the crucible if some substance, like soot, gets wiped off 

after the initial mass has been measured.  

3. Identify which experiment had an incorrect initial mass. 

Paper ID Marks 
Measured initial 

mass 
Measured final 

mass 
Mass of crucible 

and lid 
Initial 
mass 

Final mass 

2017/s/TZ 1/Q2 10 43.60 42.76 40.76 43.51 42.74 

 

4. Describe and explain this error in initial mass. 

Crucible could have gotten wet, or the balance had contaminants on it. 

5. Identify which experiment had the largest error. 

Paper ID Marks 
Measured initial 

mass 

2016/s/TZ 4/Q2 14 35.8 

 

6. Describe and explain what could have caused this error. 

The crucible lid was not measured with the crucible. 

7. Identify which carbonate is most often used for thermal decompositions. 

Magnesium carbonate 

8. Calculate the average exact starting mass for these 4 experiments. 

1.66g; average of 1.30g for MgCO3 and 2.75 for the single experiment with CuCO3.  

9. Calculate the average exact mass lost for the 4 experiments. 

0.71g for all 4 experiments; average of 0.69g for MgCO3 and 0.77g for the single experiment with CuCO3.  

Sometimes the crucible cracks, if for instance it is very hot and gets wet. Describe and explain a strategy to deal with this 

problem in the actual exam so that you can maximise your marks after this mistake.  

Use an estimated value of 0.71g as the mass lost in your calculations.  
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THERMOMETRIC TITRATIONS Notes, Example Tables and Graphs  
For a background that covers the chemistry behind this experiment type: 

https://edu.rsc.org/experiments/a-thermometric-titration/429.article  

If you really wanted to, you could try using some of this data in a thermometric titration question, which would get you 

some more practice on some of the questions that followed. Often you are looking at around 25 to 35cm3 as being the 

necessary volume needed to reach the end point (the middle of the range given in the exam question). Both intersecting 

lines would need at least 2 data points each, so there should always be two points which have a lower temperature than 

the theoretical temperature where the two lines intersect.  
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Calendars and time management 
Organising your months in 2024 

 

 

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

Paper 1 – AS Chemistry 

 

Paper 2 - AS Chemistry 
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Paper 3 - AS Chemistry 

 

 

Paper 4 (A2 Chemistry) 

 
Paper 5 (A2 Chemistry) 
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Organising your weeks 

Week 
Starting 

Wk 
# 

Events 
Topic 
Focus 

25-Mar 11  
 
 
 

 

1-Apr 12  
 
 
 

 

8-Apr 13 MOCK EXAM(?) 
 
 
 
 

 

15-Apr 14  
 
 
 

 

22-Apr 15  
 
 
 

 

29-Apr 16 Thur 2nd PM Paper 33 (TZ2) 
 
 
 

 

6-May 17 Wed 8th PM Paper 4 (TZ2) 

 
 
 

 

13-May 18 Wed 15th PM Paper 2 (TZ2) 
Wed 15th PM Paper 5 (TZ2) 

 
 

 

20-May 11  
 
 

 

27-May 12 Thur 30th PM Paper 34 (TZ2) 
 
 

 

3-Jun 13 Tues 4th PM Paper 1 (TZ2) 
 
 

 

10-Jun 14  
 

 

17-Jun 15  
 

 

24-Jun 16   
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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               
 5:30 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 – v4.0 
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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Paper 1 and 2 Analysis and Graphs 

 

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 09s-15w 3.7 5.1 4.5 1.6 6.8 1.7 9.3 1.3 7.4 4.9 2.3 6.7 2.1 10.9 2.3 2.3 2.4 2.5 0.0 0.0 18.7 0.0 3.6

P2 09w-22m 5.9 4.6 6.4 3.1 6.0 1.7 6.9 2.4 6.3 5.3 4.8 4.8 3.6 10.1 2.1 3.2 3.6 2.8 0.2 0.8 10.6 2.5 2.2

P2 16m-22w 7.3 4.2 7.7 4.1 5.4 1.7 5.2 3.1 5.6 5.6 6.5 3.5 4.6 9.6 2.1 3.9 4.4 3.0 0.4 1.4 5.2 4.1 1.3

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

18.0

20.0

%
 o

f 
M

ar
ks

 a
w

ar
d

ed
 f

o
r 

ea
ch

 t
o

p
ic

Topic Number

CAIE A Level Chemistry 9701 Paper 2
Freequency of marks for each Topic Number from m2022 to m2016 purple crosses, compared to m2022 

to w2009 in the red diamonds (35 papers). Purple line shows most important 7 year trend

http://www.smashingscience.org/


www.SmashingScience.org  Patrick Brannac  Page 25 of 579 

 

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

9w-15w 4.6 2.5 4.8 3.4 5.4 2.9 6.3 3.6 6.6 4.6 6.3 4.1 5.5 4.3 4.5 5.4 3.2 6.6 0.4 1.3 6.8 0.0 5.5

9w-22m 4.7 3.1 5.4 3.4 5.2 3.6 6.4 3.6 6.4 5.3 6.0 3.6 5.9 3.9 4.6 4.3 4.9 6.7 0.7 1.9 4.4 1.5 3.8

16m-22m 4.8 3.5 5.7 3.5 5.2 4.0 6.4 3.8 6.5 5.7 5.8 3.3 6.2 3.6 4.8 3.6 6.0 6.8 1.0 2.4 2.9 2.5 2.0

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

%
 o

f 
M

ar
ks

 a
w

ar
d

e
d

 f
o

r 
e

ac
h

 t
o

p
ic

Topic Number

CAIE A Level Chemistry 9701 Paper 1: Multiple Choice
Freequency of marks for each Topic Number from w2022 to m2016 purple crosses, (Timezone 1 only) compared to w2015 to s2009 in the 

blue squares (35 exams). Purple line shows most recent 7 year trend
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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

09w-15w P1+2 4.1 4.1 4.6 2.3 6.2 2.1 8.1 2.2 7.1 4.8 3.9 5.7 3.5 8.2 3.1 3.5 2.7 4.1 0.1 0.5 13.9 0.0 4.4

P1 16m-22w 4.8 3.5 5.7 3.5 5.2 4.0 6.4 3.8 6.5 5.7 5.8 3.3 6.2 3.6 4.8 3.6 6.0 6.8 1.0 2.4 2.9 2.5 2.0

P2 16m-22w 7.3 4.2 7.7 4.1 5.4 1.7 5.2 3.1 5.6 5.6 6.5 3.5 4.6 9.6 2.1 3.9 4.4 3.0 0.4 1.4 5.2 4.1 1.3

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

%
 o

f 
M

ar
ks

 a
w

ar
d

e
d

 f
o

r 
e

ac
h

 t
o

p
ic

Topic Number

CAIE A Level Chemistry 9701 Paper 1 and 2
Freequency of marks for each Topic Number from w2022 to m2016 PAPER 2 purple crosses, (Timezone 1 only) 

compared tosame period  PAPER 1 in the red diamonds (70 exams). Purple line shows most important recent 7 year
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Paper 2: Notes and points of interest 

Paper 2 By Chemistry Branch P2 09s-15w P2 16m-22w 16m-22w P1+2 

Physical Chemistry       

1 Atomic structure 3.7 7.3 6.3 

2 Atoms, molecules and stoichiometry 5.1 4.2 3.9 

3 Chemical bonding 4.5 7.7 6.9 

4 States of matter 1.6 4.1 3.9 

5 Chemical energetics 6.8 5.4 5.3 

6 Electrochemistry 1.7 1.7 2.6 

7 Equilibria 9.3 5.2 5.7 

8 Reaction kinetics 1.3 3.1 3.4 

Physical Chemistry Totals 34.0 38.8 38.0 

Inorganic Chemistry       

9 The Periodic Table: chemical periodicity 7.4 5.6 6.0 

10 Group 2 4.9 5.6 5.7 

11 Group 17 2.3 6.5 6.2 

12 Nitrogen and sulfur 6.7 3.5 3.4 

Inorganic Chemistry Totals 21.2 21.3 21.3 

Organic Chemistry        

13 An introduction to AS Level organic chemistry 2.1 4.6 5.2 

14 Hydrocarbons 10.9 9.6 7.2 

15 Halogen compounds 2.3 2.1 3.1 

16 Hydroxy compounds 2.3 3.9 3.8 

17 Carbonyl compounds 2.4 4.4 5.0 

18 Carboxylic acids and derivatives 2.5 3.0 4.5 

19 Nitrogen compounds 0.0 0.4 0.6 

20 Polymerisation 0.0 1.4 1.8 

21 Organic synthesis 18.7 5.2 4.3 

Organic Chemistry Totals 41.2 34.6 35.5 

Analytical Techniques       

22 Analytical techniques 0.0 4.1 3.5 

        

No longer assessed 3.6 1.3 1.6 

AS Total (if <100, then because some material moved to A2) 100.0 100.0 100.0 

    

Physical Chemistry Totals 34.0 38.8 38.0 

Inorganic Chemistry Totals 21.2 21.3 21.3 

Organic Chemistry Totals 41.2 34.6 35.5 

22 Analytical techniques 0.0 4.1 3.5 

 

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 
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organic topics instead. This is line with a decades long trend away from thrilling subject-specific esoteric 

riddles towards an increasingly prosaic, quantised and rational 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 organic chemistry is 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 is not at all always followed in Paper 1.  

 

Paper 1 and 2 By Frequency P1 16m-22w P2 16m-22w 09w-15w P1+2 16m-22w P1+2 

Physical Chemistry         

14 Hydrocarbons 3.6 9.6 8.2 7.2 

3 Chemical bonding 5.7 7.7 4.6 6.9 

1 Atomic structure 4.8 7.3 4.1 6.3 

11 Group 17 5.8 6.5 3.9 6.2 

9 The Periodic Table: chemical periodicity 6.5 5.6 7.1 6.0 

7 Equilibria 6.4 5.2 8.1 5.7 

10 Group 2 5.7 5.6 4.8 5.7 

5 Chemical energetics 5.2 5.4 6.2 5.3 

13 An introduction to AS Level organic chemistry 6.2 4.6 3.5 5.2 

17 Carbonyl compounds 6.0 4.4 2.7 5.0 

18 Carboxylic acids and derivatives 6.8 3.0 4.1 4.5 

Top half most represented topics totals 62.7 64.9 57.3 64 

21 Organic synthesis 2.9 5.2 13.9 4.3 

2 Atoms, molecules and stoichiometry 3.5 4.2 4.1 3.9 

4 States of matter 3.5 4.1 2.3 3.9 

16 Hydroxy compounds 3.6 3.9 3.5 3.8 

22 Analytical techniques 2.5 4.1 0.0 3.5 

8 Reaction kinetics 3.8 3.1 2.2 3.4 

12 Nitrogen and sulfur 3.3 3.5 5.7 3.4 

15 Halogen compounds 4.8 2.1 3.1 3.1 

6 Electrochemistry 4.0 1.7 2.1 2.6 

20 Polymerisation 2.4 1.4 0.5 1.8 

19 Nitrogen compounds 1.0 0.4 0.1 0.6 

          

No longer assessed 2.0 1.3 4.4 1.6 
AS Total (if <1000, then because some material moved 
to A2) 99.9 100.0 99.4 100.0 
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Paper 1 and 2 By Chemistry Branch P1 16m-22w P2 16m-22w 09w-15w P1+2 16m-22w P1+2 

Physical Chemistry         

1 Atomic structure 4.8 7.3 4.1 6.3 

2 Atoms, molecules and stoichiometry 3.5 4.2 4.1 3.9 

3 Chemical bonding 5.7 7.7 4.6 6.9 

4 States of matter 3.5 4.1 2.3 3.9 

5 Chemical energetics 5.2 5.4 6.2 5.3 

6 Electrochemistry 4.0 1.7 2.1 2.6 

7 Equilibria 6.4 5.2 8.1 5.7 

8 Reaction kinetics 3.8 3.1 2.2 3.4 

Physical Chemistry Totals 36.9 38.8 33.8 38.0 

Inorganic Chemistry         

9 The Periodic Table: chemical periodicity 6.5 5.6 7.1 6.0 

10 Group 2 5.7 5.6 4.8 5.7 

11 Group 17 5.8 6.5 3.9 6.2 

12 Nitrogen and sulfur 3.3 3.5 5.7 3.4 

Inorganic Chemistry Totals 21.4 21.3 21.4 21.3 

Organic Chemistry          

13 An introduction to AS Level organic chemistry 6.2 4.6 3.5 5.2 

14 Hydrocarbons 3.6 9.6 8.2 7.2 

15 Halogen compounds 4.8 2.1 3.1 3.1 

16 Hydroxy compounds 3.6 3.9 3.5 3.8 

17 Carbonyl compounds 6.0 4.4 2.7 5.0 

18 Carboxylic acids and derivatives 6.8 3.0 4.1 4.5 

19 Nitrogen compounds 1.0 0.4 0.1 0.6 

20 Polymerisation 2.4 1.4 0.5 1.8 

21 Organic synthesis 2.9 5.2 13.9 4.3 

Organic Chemistry Totals 37.0 34.6 39.8 35.5 

Analytical Techniques         

22 Analytical techniques 2.5 4.1 0.0 3.5 

          

No longer assessed 2.0 1.3 4.4 1.6 
AS Total (if <100, then because some material moved 
to A2) 99.9 100.0 99.4 100.0 

     

Physical Chemistry Totals 36.9 38.8 33.8 38.0 

Inorganic Chemistry Totals 21.4 21.3 21.4 21.3 

Organic Chemistry Totals 37.0 34.6 39.8 35.5 

22 Analytical techniques 2.5 4.1 0.0 3.5 
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Exam Papers, their marks and their weighting towards the AS and A2 years and the A Level qualification: 

 

\  

Exam 
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 
 

 

SECTION 1: Past Exam Questions with SAMPLE Data Provided 
T1 Acid Base Titration Chem 7 Q# 1/ ALvl Chemistry/2022/s/TZ 1/Paper 3/Q# 1 :o) 

www.SmashingScience.org 

SAMPLE DATA 
Use these burette readings to fill in the table you have created: 30, 27.25, 

http://www.smashingscience.org/
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27.3 
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T1 Acid Base Titration Chem 7 Q# 2/ ALvl Chemistry/2021/w/TZ 1/Paper 3/Q# 2 :o) www.SmashingScience.org 

SAMPLE DATA 
Use these burette readings to fill in the table you have created: 30.0, 25, 
24.95 
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T1 Acid Base Titration Chem 7 Q# 3/ ALvl Chemistry/2021/m/TZ 3/Paper 3/Q# 1 :o) www.SmashingScience.org 

SAMPLE DATA 
Use these burette readings to fill in the table you have created: 30.00, 24.9, 

http://www.smashingscience.org/
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24.95 
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T1 Acid Base Titration Chem 7 Q# 4/ ALvl Chemistry/2019/w/TZ 1/Paper 3/Q# 2 :o) www.SmashingScience.org 

SAMPLE DATA 
Use these burette readings to fill in the table you have created: 30, 24.5, 24.45 
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T1 Acid Base Titration Chem 15 Q# 5/ ALvl Chemistry/2018/s/TZ 1/Paper 3/Q# 2 :o) www.SmashingScience.org 

SAMPLE DATA 
Use these burette readings to fill in the table you have created: 30, 25, 25.95 
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T1 Acid Base Titration Chem 7 Q# 6/ ALvl Chemistry/2018/s/TZ 1/Paper 3/Q# 1 :o) www.SmashingScience.org 

SAMPLE DATA 
Use these burette readings to fill in the table you have created: 30, 24.5, 24.45 
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T1 Acid Base Titration Chem 7 Q# 7/ ALvl Chemistry/2016/w/TZ 1/Paper 3/Q# 2 :o) www.SmashingScience.org 

SAMPLE DATA 
Use these burette readings to fill in the table you have created: 30, 27.35, 
27.3 
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T1 Acid Base Titration Chem 7 Q# 8/ ALvl Chemistry/2016/s/TZ 1/Paper 3/Q# 2 :o) www.SmashingScience.org 

SAMPLE DATA 
Use these burette readings to fill in the table you have created: 30, 24.9, 25 
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T1 Acid Base Titration Chem 7 Q# 9/ ALvl Chemistry/2013/s/TZ 1/ Paper 3/Q# 2/ :o) www.SmashingScience.org 

SAMPLE DATA 
Use these burette readings to fill in the table you have created: 35, 30, 29.9  
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T1 Acid Base Titration Chem 7 Q# 10/ ALvl Chemistry/2011/s/TZ 1/ Paper 3/Q# 1/ :o) www.SmashingScience.org 

SAMPLE DATA 
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Use these burette readings to fill in the table you have created: 30, 29.3, 
29.4 
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T2 Redox Titration (KMnO4) Chem 6 Q# 11/ AS Chemistry/2015/s/TZ 1/Paper 3/ :o)  

SAMPLE DATA 
Use these burette readings to fill in the table you have created: 35, 30, 30.05 
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T2 Redox Titration (KMnO4) Chem 6 Q# 12/ AS Chemistry/2014/s/TZ 3/Paper 3/ :o) www.SmashingScience.com 

SAMPLE DATA 
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Use these burette readings to fill in the table you have created: 30, 26.45, 
26.5 
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T2 Redox Titration (KMnO4) Chem 6 Q# 13/ AS Chemistry/2011/s/TZ 3/Paper 3/ :o) www.SmashingScience.com 

SAMPLE DATA 
Use these burette readings to fill in the table you have created: 30, 29.8, 
29.85 
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T2 Redox Titration (KMnO4) Chem 6 Q# 14/ AS Chemistry/2010/w/TZ 4/Paper 3/ :o) www.SmashingScience.com 

SAMPLE DATA 
Use these burette readings to fill in the table you have created: 30, 25.8, 25.85 
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T2 Redox Titration (KMnO4) Chem 6 Q# 15/ AS Chemistry/2007/s/TZ 2/Paper 3/ :o) www.SmashingScience.com 

SAMPLE DATA 
Use these burette readings to fill in the table you have created: 30, 24.95, 25 
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T2 Redox Titration (KMnO4) Chem 6 Q# 16/ AS Chemistry/2002/s/TZ 5/Paper 3/ :o) www.SmashingScience.com 

SAMPLE DATA 
Use these burette readings to fill in the table you have created: 30, 24.25, 
24.3 
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G1 Gravimetric Thermal Decomposition Chem 10 Q# 17/ AS Chemistry/2022/s/TZ 3/Paper 3/ :o) 

www.SmashingScience.com 

SAMPLE DATA 
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G1 Gravimetric Thermal Decompisition Chem 10 Q# 18/ AS Chemistry/2019/s/TZ 2/Paper 3/ :o) 
www.SmashingScience.com 

SAMPLE DATA 
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G1 Gravimetric Thermal Decomposition Chem 10 Q# 19/ AS Chemistry/2019/s/TZ 1/Paper 3/ :o) www.SmashingScience.com 

SAMPLE DATA 
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http://www.smashingscience.org/


www.SmashingScience.org  Patrick Brannac  Page 79 of 579 

G1 Gravimetric Thermal Decomposition Chem 10 Q# 20/ AS Chemistry/2017/s/TZ 1/Paper 3/ :o) 
www.SmashingScience.com 

SAMPLE DATA 
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G1 Gravimetric Thermal Decomposition Chem 10 Q# 21/ AS Chemistry/2016/s/TZ 4/Paper 3/ :o) 
www.SmashingScience.com 

SAMPLE DATA 
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R1 Rate (Thiosulfate and acid) Chem 8 Q# 22/ AS Chemistry/2021/w/TZ 4/Paper 3/ :o) 

www.SmashingScience.com 
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R1 Rate (Thiosulfate and acid) Chem 8 Q# 23/ AS Chemistry/2018/m/TZ 3/Paper 3/ :o) 
www.SmashingScience.com 
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Qo Qualitative: Organic compounds test Chem 17 Q# 24/ ALvl Chemistry/2022/w/TZ 1/Paper 

3/Q# 3 :o) www.SmashingScience.org 
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SAMPLE DATA: 
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Qo Qualitative: Organic compounds test Chem 16 Q# 25/ ALvl Chemistry/2020/s/TZ 1/Paper 3/Q# 3 :o) 
www.SmashingScience.org 
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Sample Data: 
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Qo Qualitative: Organic compounds test Chem 18 Q# 26/ ALvl Chemistry/2018/s/TZ 1/Paper 3/Q# 3 :o) 
www.SmashingScience.org 
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Sample Data: 

 

 
Qo Qualitative: Organic compounds test Chem 17 Q# 27/ ALvl Chemistry/2016/s/TZ 1/Paper 3/Q# 3 :o) 
www.SmashingScience.org 
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Sample Data 

 

 

Qi Qualitative: Inorganic ions test Chem 17 Q# 28/ ALvl Chemistry/2010/s/TZ 1/ Paper 3/Q# 2/ :o) 

www.SmashingScience.org 

 

http://www.smashingscience.org/


www.SmashingScience.org  Patrick Brannac  Page 102 of 579 
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Sample Data: 
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Qi Qualitative: Inorganic ions test Chem 12 Q# 29/ ALvl Chemistry/2022/w/TZ 1/Paper 3/Q# 3 :o) 
www.SmashingScience.org 
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Sample Data 

 

 
[After you have suggested the additional tests, the sample data you will need to identify the unknown ions will be 
found at the end of the next question]  
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Qi Qualitative: Inorganic ions test Chem 12 Q# 30/ ALvl Chemistry/2022/s/TZ 1/Paper 3/Q# 3 :o) 
www.SmashingScience.org 

 
[Once you have described the test you intend to carry out and drawn a suitable results table you can find the sample 
data to fill in your table at the end of the next question.] 
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Sample Data 

 

 
Sample data for previous question where you need to suggest a suitable test/s (2022/w/TZ 1/Paper 3/Q# 3): 
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Qi Qualitative: Inorganic ions test Chem 12 Q# 31/ ALvl Chemistry/2022/m/TZ 3/Paper 3/Q# 3 :o) 
www.SmashingScience.org 
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Sample Data: 
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[Once you have described the test you intend to carry out and drawn a suitable results table you can find the sample 
data to fill in your table at the end of the next question.] 

 
Qi Qualitative: Inorganic ions test Chem 18 Q# 32/ ALvl Chemistry/2021/w/TZ 1/Paper 3/Q# 3 :o) 
www.SmashingScience.org 
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Sample Data 

 

 
Sample data for previous question where you need to suggest a suitable test/s (2022/m/TZ 3/Paper 3/Q# 3 ): 
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Qi Qualitative: Inorganic ions test Chem 12 Q# 33/ ALvl Chemistry/2021/w/TZ 1/Paper 3/Q# 3 :o) 
www.SmashingScience.org 

 
Sampel Data  
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[After you have suggested the additional tests, the sample data you will need to identify the unknown ions will be 
found at the end of the next question] 
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Qi Qualitative: Inorganic ions test Chem 12 Q# 34/ ALvl Chemistry/2021/s/TZ 1/Paper 3/Q# 3 :o) 
www.SmashingScience.org 

 
Sampel Data: 
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[Once you have described the test you intend to carry out and drawn a suitable results table you can find the sample 
data to fill in your table at the end of the next question.] 
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Sample data for previous question where you need to suggest a suitable test/s (2021/w/TZ 1/Paper 3/Q# 3) 

 
Qi Qualitative: Inorganic ions test Chem 12 Q# 35/ ALvl Chemistry/2021/m/TZ 3/Paper 3/Q# 3 :o) 
www.SmashingScience.org 

 

http://www.smashingscience.org/


www.SmashingScience.org  Patrick Brannac  Page 119 of 579 

Sample Data 
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Sample Data: 
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Sample data for previous question where you need to suggest a suitable test/s (2021/s/TZ 1/Paper 3/Q# 3)  
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Qi Qualitative: Inorganic ions test Chem 12 Q# 36/ ALvl Chemistry/2020/w/TZ 1/Paper 3/Q# 3 :o) 
www.SmashingScience.org 

 

http://www.smashingscience.org/
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Sample Data 

 

 
[Once you have described the test you intend to carry out and drawn a suitable results table you can find the sample 
data to fill in your table at the end of the next question.] 
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Sample Data: 
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Qi Qualitative: Inorganic ions test Chem 12 Q# 37/ ALvl Chemistry/2020/s/TZ 1/Paper 3/Q# 3 :o) 
www.SmashingScience.org 

 
[Once you have described the test you intend to carry out and drawn a suitable results table you can find the sample 
data to fill in your table at the end of the next question.] 

http://www.smashingscience.org/
http://www.smashingscience.com/
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Once you have described the test you intend to carry out and drawn a suitable results table you can find the sample 
data to fill in your table at the end of the next question.  

 
Sample data for previous question where you need to suggest a suitable test/s (2020/w/TZ 1/Paper 3/Q# 3)  
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Qi Qualitative: Inorganic ions test Chem 12 Q# 38/ ALvl Chemistry/2020/m/TZ 3/Paper 3/Q# 3 :o) 
www.SmashingScience.org 
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Sample Data: 
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Sample Data 

 

 
[After you have suggested the additional tests, the sample data you will need to identify the unknown ions will be 
found at the end of the next question] 

 
Sample data for previous question where you need to suggest a suitable test/s 2020/s/TZ 1/Paper 3/Q# 3  
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Qi Qualitative: Inorganic ions test Chem 12 Q# 39/ ALvl Chemistry/2019/w/TZ 1/Paper 3/Q# 3 :o) 
www.SmashingScience.org 
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Sample Data: 
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Sample Data: 

 

 
[After you have suggested the additional tests, the sample data you will need to identify the unknown ions will be 
found at the end of the next question] 
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Sample data for previous question where you need to suggest a suitable test/s (2020/m/TZ 3/Paper 3/Q# 3)  

 
Qi Qualitative: Inorganic ions test Chem 12 Q# 40/ ALvl Chemistry/2019/s/TZ 1/Paper 3/Q# 3 :o) 
www.SmashingScience.org 

 

 

http://www.smashingscience.org/
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Sample Data:  

 

 

http://www.smashingscience.org/


www.SmashingScience.org  Patrick Brannac  Page 136 of 579 

Sample Data: 

 

 

 
[Once you have described the test you intend to carry out and drawn a suitable results table you can find the sample 
data to fill in your table at the end of the next question.] 
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Sample data for previous question where you need to suggest a suitable test/s (2019/w/TZ 1/Paper 3/Q# 3)  

 
Qi Qualitative: Inorganic ions test Chem 12 Q# 41/ ALvl Chemistry/2019/m/TZ 3/Paper 3/Q# 3 :o) 
www.SmashingScience.org 
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Sample Data: 
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[Once you have described the test you intend to carry out and drawn a suitable results table you can find the sample 
data to fill in your table at the end of the next question.] 
Sample data for previous question where you need to suggest a suitable test/s (2019/s/TZ 1/Paper 3/Q# 3) 
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Qi Qualitative: Inorganic ions test Chem 12 Q# 42/ ALvl Chemistry/2018/w/TZ 1/Paper 3/Q# 2 :o) 
www.SmashingScience.org 

 
[Once you have described the test you intend to carry out and drawn a suitable results table you can find the sample 
data to fill in your table at the end of the next question.] 
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Sample Data: 
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Sample data for previous question where you need to suggest a suitable test/s (2019/m/TZ 3/Paper 3/Q# 3)  
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Qi Qualitative: Inorganic ions test Chem 12 Q# 43/ ALvl Chemistry/2018/s/TZ 1/Paper 3/Q# 3 :o) 
www.SmashingScience.org 
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www.SmashingScience.org  Patrick Brannac  Page 145 of 579 

 
Sample Data 
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Sample data for previous question where you need to suggest a suitable test/s (2018/w/TZ 1/Paper 3/Q# 2)  

 

 
Qi Qualitative: Inorganic ions test Chem 12 Q# 44/ ALvl Chemistry/2018/m/TZ 3/Paper 3/Q# 2 :o) 
www.SmashingScience.org  
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Sample Data: 
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Sample Data: 
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Qi Qualitative: Inorganic ions test Chem 12 Q# 45/ ALvl Chemistry/2017/w/TZ 1/Paper 3/Q# 3 :o) www.SmashingScience.org 

 

 

 
[Once you have described the test you intend to carry out and drawn a suitable results table you can find the sample 
data to fill in your table at the end of the next question.] 
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[Once you have described the test you intend to carry out, you can find the sample data to fill in your table at the 
end of the next question.] 
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Qi Qualitative: Inorganic ions test Chem 12 Q# 46/ ALvl Chemistry/2017/s/TZ 1/Paper 3/Q# 3 :o) 
www.SmashingScience.org 
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www.SmashingScience.org  Patrick Brannac  Page 153 of 579 

Sample Data: 
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Sample Data:  
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Sample data for previous question where you need to suggest a suitable test/s (2017/w/TZ 1/Paper 3/Q# 3) 
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Qi Qualitative: Inorganic ions test Chem 12 Q# 47/ ALvl Chemistry/2017/m/TZ 3/Paper 3/Q# 3 :o) 
www.SmashingScience.org 
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Sample Data: 
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Qi Qualitative: Inorganic ions test Chem 12 Q# 48/ ALvl Chemistry/2016/w/TZ 1/Paper 3/Q# 3 :o) 
www.SmashingScience.org 
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Sample Data: 
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[Once you have described the test/s you intend to carry out and drawn a suitable results table you can find the 
sample data to fill in your table at the end of the next question.] 
 

Qi Qualitative: Inorganic ions test Chem 12 Q# 49/ ALvl Chemistry/2016/s/TZ 1/Paper 3/Q# 3 :o) 
www.SmashingScience.org 

 
Sample Data: 
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[Once you have described the test/s you intend to carry out and drawn a suitable results table you can find the 
sample data to fill in your table at the end of the next question.] 

 
Sample Data: 
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[Once you have described the test/s you intend to carry out and drawn a suitable results table you can find the 
sample data to fill in your table at the end of the next question.] 

 
Sample data for previous question where you need to suggest a suitable test/s (2016/w/TZ 1/Paper 3/Q# 3) 
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Qi Qualitative: Inorganic ions test Chem 12 Q# 50/ ALvl Chemistry/2015/w/TZ 1/ Paper 3/Q# 3/ :o) 
www.SmashingScience.org 
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Sample Data: 
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Sample Data: 

 

 
Sample data for previous question where you need to suggest a suitable test/s (2016/s/TZ 1/Paper 3/Q# 3) 
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Qi Qualitative: Inorganic ions test Chem 12 Q# 51/ ALvl Chemistry/2015/s/TZ 1/ Paper 3/Q# 3/ :o) 
www.SmashingScience.org 

 
Sample Data: 
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Sample Data: 
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Qi Qualitative: Inorganic ions test Chem 12 Q# 52/ ALvl Chemistry/2014/w/TZ 1/ Paper 3/Q# 2/ :o) 
www.SmashingScience.org 

 
[Once you have described the test/s you intend to carry out and drawn a suitable results table you can find the 
sample data to fill in your table at the end of the next question.] 
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Sample Data: 
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Sample Data: 
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Qi Qualitative: Inorganic ions test Chem 12 Q# 53/ ALvl Chemistry/2014/s/TZ 1/ Paper 3/Q# 3/ :o) 
www.SmashingScience.org 

 
[Once you have described the test/s you intend to carry out and drawn a suitable results table you can find the 
sample data to fill in your table at the end of the next question.] 
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Sample Data: 
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Sample Date: 

 

 
Sample data for previous question where you need to suggest a suitable test/s (2014/w/TZ 1/ Paper 3/Q# 2/)  

http://www.smashingscience.org/


www.SmashingScience.org  Patrick Brannac  Page 180 of 579 

 

 
Qi Qualitative: Inorganic ions test Chem 12 Q# 54/ ALvl Chemistry/2013/w/TZ 1/ Paper 3/Q# 3/ :o) 
www.SmashingScience.org 
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Sample Data: 
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Sample Data: 

 
Sample data for previous question where you need to suggest a suitable test/s (2014/s/TZ 1/ Paper 3/Q# 3/) 
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Qi Qualitative: Inorganic ions test Chem 12 Q# 55/ ALvl Chemistry/2012/w/TZ 1/ Paper 3/Q# 2/ :o) 
www.SmashingScience.org 

 
Sample Data:  
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Sample Data: 
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Qi Qualitative: Inorganic ions test Chem 12 Q# 56/ ALvl Chemistry/2011/w/TZ 1/ Paper 3/Q# 2/ :o) 
www.SmashingScience.org 

 
[Once you have described the test/s you intend to carry out and drawn a suitable results table you can find the 
sample data to fill in your table at the end of the next question.] 
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Qi Qualitative: Inorganic ions test Chem 12 Q# 57/ ALvl Chemistry/2011/s/TZ 1/ Paper 3/Q# 3/ :o) 
www.SmashingScience.org 

 
Sample Data: 
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Sample Data: 

 

 
[Once you have described the test/s you intend to carry out and drawn a suitable results table you can find the 
sample data to fill in your table at the end of the next question.] 
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Sample Data: 

 
Sample data for previous question where you need to suggest a suitable test/s (2011/w/TZ 1/ Paper 3/Q# 2/) 
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Qi Qualitative: Inorganic ions test Chem 10 Q# 58/ ALvl Chemistry/2010/s/TZ 1/ Paper 3/Q# 2/ :o) 
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[2] 
Sample Data: 

 
Sample data for previous question where you need to suggest a suitable test/s (2011/s/TZ 1/ Paper 3/Q# 3) 
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SECTION 1: Mark Scheme for Questions with SAMPLE Data 
Q# 1/ T1 Acid Base Titration ALvl Chemistry/2022/s/TZ 1/Paper 3/Q#  :o) www.SmashingScience.org 
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Q# 2/ T1 Acid Base Titration ALvl Chemistry/2021/w/TZ 1/Paper 3/Q#  :o) www.SmashingScience.org 

 

 
Q# 3/ T1 Acid Base Titration ALvl Chemistry/2021/m/TZ 3/Paper 3/Q#  :o) www.SmashingScience.org 
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Q# 4/ T1 Acid Base Titration ALvl Chemistry/2019/w/TZ 1/Paper 3/Q#  :o) www.SmashingScience.org 
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Q# 5/ T1 Acid Base Titration ALvl Chemistry/2018/s/TZ 1/Paper 3/Q#  :o) www.SmashingScience.org 

 

 
Q# 6/ T1 Acid Base Titration ALvl Chemistry/2018/s/TZ 1/Paper 3/Q#  :o) www.SmashingScience.org 
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Q# 7/ T1 Acid Base Titration ALvl Chemistry/2016/w/TZ 1/Paper 3/Q#  :o) www.SmashingScience.org 
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Q# 10/ T1 Acid Base Titration ALvl Chemistry/2011/s/TZ 1/ Paper 3/Q# 1/ :o) www.SmashingScience.org 
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Q# 11/ T2 Redox Titration (KMnO4) AS Chemistry/2015/s/TZ 1/Paper 3/ :o) www.SmashingScience.com 
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Q# 12/ T2 Redox Titration (KMnO4) AS Chemistry/2014/s/TZ 3/Paper 3/ :o) www.SmashingScience.com 
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Q# 13/ T2 Redox Titration (KMnO4) AS Chemistry/2011/s/TZ 3/Paper 3/ :o) www.SmashingScience.com 
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Q# 16/ T2 Redox Titration (KMnO4) AS Chemistry/2002/s/TZ 5/Paper 3/ :o) www.SmashingScience.com 
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Q# 17/ G1 Gravimetric Thermal Decomposition  
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Q# 18/ G1 Gravimetric Thermal Decomposition AS Chemistry/2019/s/TZ 2/Paper 3/ :o) www.SmashingScience.com 
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Q# 19/ G1 Gravimetric Thermal Decomposition Mark Scheme and Confidential Instructions 
AS Chemistry/2019/s/TZ 1/Paper 3/ :o) www.SmashingScience.com 
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Q# 20/ G1 Gravimetric Thermal Decomposition AS Chemistry/2017/s/TZ 1/Paper 3/ :o) www.SmashingScience.com 
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4  

Q# 21/ G1 Gravimetric Thermal Decomposition AS Chemistry/2016/s/TZ 4/Paper 3/ :o) www.SmashingScience.com 
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Q# 22/ R1 Rate (Thiosulfate and acid) AS Chemistry/2021/w/TZ 4/Paper 3/ :o) 

www.SmashingScience.com 
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Q# 23/ R1 Rate (Thiosulfate and acid) AS Chemistry/2018/m/TZ 3/Paper 3/ :o) www.SmashingScience.com 
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Q# 24/ Qo Qualitative: Organic compounds test ALvl Chemistry/2022/w/TZ 1/Paper 3/Q#  :o) 

www.SmashingScience.org 

 

 
 

Q# 25/ Qo Qualitative: Organic compounds test ALvl Chemistry/2020/s/TZ 1/Paper 3/Q#  :o) 
www.SmashingScience.org 
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Q# 26/ Qo Qualitative: Organic compounds test ALvl Chemistry/2018/s/TZ 1/Paper 3/Q#  :o) 
www.SmashingScience.org 

 
Q# 27/ Qo Qualitative: Organic compounds test ALvl Chemistry/2016/s/TZ 1/Paper 3/Q#  :o) 
www.SmashingScience.org 
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Q# 28/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2010/s/TZ 1/ Paper 3/Q# 2/ :o) 

www.SmashingScience.org 

 
Q# 29/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2022/w/TZ 1/Paper 3/Q#  :o) www.SmashingScience.org 
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Q# 30/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2022/s/TZ 1/Paper 3/Q#  :o) www.SmashingScience.org 

 

 

 

 
Q# 31/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2022/m/TZ 3/Paper 3/Q#  :o) www.SmashingScience.org 

 

http://www.smashingscience.org/


www.SmashingScience.org  Patrick Brannac  Page 229 of 579 

 

 
Q# 32/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2021/w/TZ 1/Paper 3/Q#  :o) www.SmashingScience.org 

 

 
Q# 33/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2021/w/TZ 1/Paper 3/Q#  :o) www.SmashingScience.org 
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Q# 34/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2021/s/TZ 1/Paper 3/Q#  :o) www.SmashingScience.org 
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Q# 36/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2020/w/TZ 1/Paper 3/Q#  :o) www.SmashingScience.org 
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Q# 37/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2020/s/TZ 1/Paper 3/Q#  :o) www.SmashingScience.org 

 

 
 

Q# 38/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2020/m/TZ 3/Paper 3/Q#  :o) www.SmashingScience.org 
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Q# 39/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2019/w/TZ 1/Paper 3/Q#  :o) www.SmashingScience.org 

 

 
Q# 40/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2019/s/TZ 1/Paper 3/Q#  :o) www.SmashingScience.org 
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Q# 41/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2019/m/TZ 3/Paper 3/Q#  :o) www.SmashingScience.org 

 

 
 

Q# 42/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2018/w/TZ 1/Paper 3/Q#  :o) www.SmashingScience.org 
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Q# 43/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2018/s/TZ 1/Paper 3/Q#  :o) www.SmashingScience.org 
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Q# 45/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2017/w/TZ 1/Paper 3/Q#  :o) www.SmashingScience.org 
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Q# 46/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2017/s/TZ 1/Paper 3/Q#  :o) www.SmashingScience.org 

 

 
 

Q# 47/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2017/m/TZ 3/Paper 3/Q#  :o) www.SmashingScience.org 
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Q# 48/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2016/w/TZ 1/Paper 3/Q#  :o) www.SmashingScience.org 

 

 
Q# 49/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2016/s/TZ 1/Paper 3/Q#  :o) www.SmashingScience.org 
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Q# 50/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2015/w/TZ 1/ Paper 3/Q# 3/ :o) 
www.SmashingScience.org 
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Q# 51/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2015/s/TZ 1/ Paper 3/Q# 3/ :o) 
www.SmashingScience.org 

 
Q# 52/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2014/w/TZ 1/ Paper 3/Q# 2/ :o) 
www.SmashingScience.org 
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Q# 53/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2014/s/TZ 1/ Paper 3/Q# 3/ :o) 
www.SmashingScience.org 
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Q# 54/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2013/w/TZ 1/ Paper 3/Q# 3/ :o) 
www.SmashingScience.org 

 

 
Q# 55/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2012/w/TZ 1/ Paper 3/Q# 2/ :o) 
www.SmashingScience.org 
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Q# 56/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2011/w/TZ 1/ Paper 3/Q# 2/ :o) 
www.SmashingScience.org 

 
Q# 57/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2011/s/TZ 1/ Paper 3/Q# 3/ :o) 
www.SmashingScience.org 

 

http://www.smashingscience.org/


www.SmashingScience.org  Patrick Brannac  Page 244 of 579 

 
Q# 58/ Qi Qualitative: Inorganic ions test ALvl Chemistry/2010/s/TZ 1/ Paper 3/Q# 2/ :o) 
www.SmashingScience.org 
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SECTION 2 Unedited Exam questions ordered by Experiment SubType  
Qi Qualitative inorganic ions tests Chem 12 Q# 1/ ALvl Chemistry/2022/w/TZ 1/Paper 3/Q# 3 :o) 

www.SmashingScience.org 
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Qualitative inorganic ions tests Chem 12 Q# 2/ ALvl Chemistry/2022/s/TZ 1/Paper 3/Q# 3 :o) 
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Qualitative inorganic ions tests Chem 12 Q# 3/ ALvl Chemistry/2022/m/TZ 3/Paper 3/Q# 3 :o) 
www.SmashingScience.org 

 

http://www.smashingscience.org/


www.SmashingScience.org  Patrick Brannac  Page 250 of 579 

 

http://www.smashingscience.org/


www.SmashingScience.org  Patrick Brannac  Page 251 of 579 

Qualitative inorganic ions tests Chem 18 Q# 4/ ALvl Chemistry/2021/w/TZ 1/Paper 3/Q# 3 :o) 
www.SmashingScience.org 
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Qualitative inorganic ions tests Chem 12 Q# 5/ ALvl Chemistry/2021/w/TZ 1/Paper 3/Q# 3 :o) 
www.SmashingScience.org 
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Qualitative inorganic ions tests Chem 12 Q# 6/ ALvl Chemistry/2021/s/TZ 1/Paper 3/Q# 3 :o) 
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Qualitative inorganic ions tests Chem 12 Q# 7/ ALvl Chemistry/2021/m/TZ 3/Paper 3/Q# 3 :o) 
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Qualitative inorganic ions tests Chem 12 Q# 8/ ALvl Chemistry/2020/w/TZ 1/Paper 3/Q# 3 :o) 
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Qualitative inorganic ions tests Chem 12 Q# 9/ ALvl Chemistry/2020/s/TZ 1/Paper 3/Q# 3 :o) 
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Qualitative inorganic ions tests Chem 12 Q# 10/ ALvl Chemistry/2020/m/TZ 3/Paper 3/Q# 3 :o) 
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Qualitative inorganic ions tests Chem 12 Q# 11/ ALvl Chemistry/2019/w/TZ 1/Paper 3/Q# 3 :o) 
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Qualitative inorganic ions tests Chem 12 Q# 12/ ALvl Chemistry/2019/s/TZ 1/Paper 3/Q# 3 :o) 
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Qualitative inorganic ions tests Chem 12 Q# 13/ ALvl Chemistry/2019/m/TZ 3/Paper 3/Q# 3 :o) 
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Qualitative inorganic ions tests Chem 12 Q# 14/ ALvl Chemistry/2018/w/TZ 1/Paper 3/Q# 2 :o) 
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Qualitative inorganic ions tests Chem 12 Q# 15/ ALvl Chemistry/2018/s/TZ 1/Paper 3/Q# 3 :o) 
www.SmashingScience.org 

 

 

http://www.smashingscience.org/


www.SmashingScience.org  Patrick Brannac  Page 275 of 579 

 

 

http://www.smashingscience.org/


www.SmashingScience.org  Patrick Brannac  Page 276 of 579 

Qualitative inorganic ions tests Chem 12 Q# 16/ ALvl Chemistry/2018/m/TZ 3/Paper 3/Q# 2 :o) 
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Qualitative inorganic ions tests Chem 12 Q# 17/ ALvl Chemistry/2017/w/TZ 1/Paper 3/Q# 3 :o) 
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Qualitative inorganic ions tests Chem 12 Q# 18/ ALvl Chemistry/2017/s/TZ 1/Paper 3/Q# 3 :o) 
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Qualitative inorganic ions tests Chem 12 Q# 19/ ALvl Chemistry/2017/m/TZ 3/Paper 3/Q# 3 :o) 
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Qualitative inorganic ions tests Chem 12 Q# 20/ ALvl Chemistry/2016/w/TZ 1/Paper 3/Q# 3 :o) 
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Qualitative inorganic ions tests Chem 12 Q# 21/ ALvl Chemistry/2016/s/TZ 1/Paper 3/Q# 3 :o) 
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Qualitative inorganic ions tests Chem 12 Q# 22/ ALvl Chemistry/2015/w/TZ 1/ Paper 3/Q# 3/ :o) 
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Qualitative inorganic ions tests Chem 12 Q# 23/ ALvl Chemistry/2015/s/TZ 1/ Paper 3/Q# 3/ :o) 
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