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As you start and work through this worksheet you can tick off your progress to show yourself how much you have 
done, and what you need to do next.  

Paper 4 Topic Checklist 
– Tick each task off as

you go along 

RANK: 
P4 

Noob 
P4 

Novice 
P4 

Bronze 
P4 

Silver 
P4 

Gold 

P4 
Winner1 

P4 
Hero 

P4 
Legend 

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 

Topics 1 to 22/marks 348 5 35 87 139 174 261 348 

Time (72seconds per 
mark)/min 418 

3 
7 42 104 167 209 313 418 

• Most of the marks covering content for the AS topics that was in Paper 4 has been reassigned into Paper 5,
so most of these AS marks in this booklet come from papers before 2016, where they represented 16.4% of
all of the marks, instead of 5.1% of the marks in the most recent period.

• But there is a remarkable consistency in the kinds of questions (e.g. parts of subtopics) that has appeared in
recent Paper 4 exams. When combined and ranked against other topics, AS content for the 2016 to 2022
period becomes the 10th most common topic mark, behind Topic 27 (Group 2), and ahead of Topic 33
(Carboxylic acids and their derivatives).

1 Before you concentrate on these higher levels of completion, make sure you have at achieved at least a silver (25% complete) 
in Paper 5 questions for these AS topics; most of the more recent AS marks in A2 exams are found in Paper 5.  
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9701 Chemistry Weighted Mark Frequency: Paper 4
2022w to 2016m in purple crosses, compared to earlier and all A2 exams 
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Topic Chem 1 Q# 1/ ALvl Chemistry/2015/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

Topic Chem 1 Q# 2/ ALvl Chemistry/2015/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

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

Topic Chem 2 Q# 4/ ALvl Chemistry/2020/m/TZ 2/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 2 Q# 5/ ALvl Chemistry/2018/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 2 Q# 6/ ALvl Chemistry/2018/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 2 Q# 7/ ALvl Chemistry/2016/m/TZ 2/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 2 Q# 8/ ALvl Chemistry/2015/w/TZ 1/Paper 4/Q# 6/www.SmashingScience.org 

 
Topic Chem 2 Q# 9/ ALvl Chemistry/2013/s/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 
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Topic Chem 2 Q# 10/ ALvl Chemistry/2010/w/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 

 
Topic Chem 2 Q# 11/ ALvl Chemistry/2010/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 2 Q# 12/ ALvl Chemistry/2010/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

[2] 
Topic Chem 2 Q# 13/ ALvl Chemistry/2010/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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[2]
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Topic Chem 2 Q# 14/ ALvl Chemistry/2009/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 3 Q# 15/ ALvl Chemistry/2021/m/TZ 2/Paper 4/Q# 3/www.SmashingScience.org 

 
Topic Chem 3 Q# 16/ ALvl Chemistry/2019/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 3 Q# 17/ ALvl Chemistry/2019/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 

 
Topic Chem 3 Q# 18/ ALvl Chemistry/2018/m/TZ 2/Paper 4/Q# 3/www.SmashingScience.org 

 

 
Topic Chem 3 Q# 19/ ALvl Chemistry/2017/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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http://www.smashingscience.org/


www.SmashingScience.org  Patrick Brannac  Page 9 of 74 

Topic Chem 3 Q# 22/ ALvl Chemistry/2016/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 3 Q# 23/ ALvl Chemistry/2015/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 3 Q# 24/ ALvl Chemistry/2014/w/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 
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[1] 
Topic Chem 3 Q# 25/ ALvl Chemistry/2013/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 3 Q# 26/ ALvl Chemistry/2012/s/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

[3] 
Topic Chem 3 Q# 27/ ALvl Chemistry/2012/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

[1] 
Topic Chem 3 Q# 28/ ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 3 Q# 30/ ALvl Chemistry/2009/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 5 Q# 31/ ALvl Chemistry/2013/w/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 
Topic Chem 5 Q# 32/ ALvl Chemistry/2013/w/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 
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 [3] 
Topic Chem 5 Q# 33/ ALvl Chemistry/2012/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 5 Q# 34/ ALvl Chemistry/2012/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 

[1] 

[2] 
Topic Chem 5 Q# 35/ ALvl Chemistry/2011/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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[5] 

 

[3]15 
Topic Chem 5 Q# 36/ ALvl Chemistry/2010/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 6 Q# 37/ ALvl Chemistry/2022/m/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 6 Q# 38/ ALvl Chemistry/2022/m/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 6 Q# 39/ ALvl Chemistry/2019/s/TZ 1/Paper 4/Q# 5b/www.SmashingScience.org 

 

 
Topic Chem 6 Q# 40/ ALvl Chemistry/2017/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 7 Q# 41/ ALvl Chemistry/2019/s/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 

 
Topic Chem 7 Q# 42/ ALvl Chemistry/2019/m/TZ 2/Paper 4/Q# 6/www.SmashingScience.org 

 

 
Topic Chem 7 Q# 43/ ALvl Chemistry/2015/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 7 Q# 44/ ALvl Chemistry/2014/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 7 Q# 45/ ALvl Chemistry/2013/w/TZ 1/Paper 4/Q# 8/www.SmashingScience.org 
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Topic Chem 7 Q# 46/ ALvl Chemistry/2013/w/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

 

 

 
Topic Chem 7 Q# 47/ ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 9 Q# 48/ ALvl Chemistry/2017/m/TZ 2/Paper 4/Q# 1(a)/www.SmashingScience.org 
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Topic Chem 9 Q# 49/ ALvl Chemistry/2015/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 

 
Topic Chem 9 Q# 50/ ALvl Chemistry/2012/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 9 Q# 51/ ALvl Chemistry/2012/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 9 Q# 52/ ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 
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Topic Chem 9 Q# 53/ ALvl Chemistry/2010/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 9 Q# 54/ ALvl Chemistry/2010/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 9 Q# 55/ ALvl Chemistry/2009/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 10 Q# 56/ ALvl Chemistry/2020/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 10 Q# 57/ ALvl Chemistry/2019/w/TZ 1/Paper 4/Q# 6/www.SmashingScience.org 

 

 
Topic Chem 10 Q# 58/ ALvl Chemistry/2018/s/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 
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Topic Chem 10 Q# 59/ ALvl Chemistry/2017/m/TZ 2/Paper 4/Q# 1(a)/www.SmashingScience.org 

 
Topic Chem 11 Q# 60/ ALvl Chemistry/2021/m/TZ 2/Paper 4/Q# 3/www.SmashingScience.org 

 

 
Topic Chem 11 Q# 61/ ALvl Chemistry/2012/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 11 Q# 62/ ALvl Chemistry/2011/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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 [3] 
Topic Chem 12 Q# 63/ ALvl Chemistry/2013/w/TZ 1/Paper 4/Q# 8/www.SmashingScience.org 

 
Topic Chem 12 Q# 64/ ALvl Chemistry/2013/s/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 
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Topic Chem 12 Q# 65/ ALvl Chemistry/2012/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 

[1] 
Topic Chem 12 Q# 66/ ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 
Topic Chem 12 Q# 67/ ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 13 Q# 68/ ALvl Chemistry/2022/m/TZ 1/Paper 4/Q# 5/www.SmashingScience.org 

 

http://www.smashingscience.org/


www.SmashingScience.org  Patrick Brannac  Page 28 of 74 

Topic Chem 13 Q# 69/ ALvl Chemistry/2022/m/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 

 
Topic Chem 13 Q# 70/ ALvl Chemistry/2021/s/TZ 1/Paper 4/Q# 7/www.SmashingScience.org 

 
Topic Chem 13 Q# 71/ ALvl Chemistry/2021/m/TZ 2/Paper 4/Q# 7/www.SmashingScience.org 
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Topic Chem 13 Q# 72/ ALvl Chemistry/2021/m/TZ 2/Paper 4/Q# 6/www.SmashingScience.org 

 

 
Topic Chem 13 Q# 73/ ALvl Chemistry/2020/w/TZ 1/Paper 4/Q# 10/www.SmashingScience.org 
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Topic Chem 13 Q# 74/ ALvl Chemistry/2019/s/TZ 1/Paper 4/Q# 8/www.SmashingScience.org 

 
Topic Chem 13 Q# 75/ ALvl Chemistry/2018/s/TZ 1/Paper 4/Q# 9/www.SmashingScience.org 

 
Topic Chem 13 Q# 76/ ALvl Chemistry/2018/s/TZ 1/Paper 4/Q# 8/www.SmashingScience.org 
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Topic Chem 13 Q# 77/ ALvl Chemistry/2017/s/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 
Topic Chem 13 Q# 78/ ALvl Chemistry/2017/m/TZ 2/Paper 4/Q# 7/www.SmashingScience.org 

 
Topic Chem 13 Q# 79/ ALvl Chemistry/2016/w/TZ 1/Paper 4/Q# 6/www.SmashingScience.org 
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Topic Chem 13 Q# 80/ ALvl Chemistry/2016/m/TZ 2/Paper 4/Q# 8/www.SmashingScience.org 

 
Topic Chem 13 Q# 81/ ALvl Chemistry/2015/w/TZ 1/Paper 4/Q# 10/www.SmashingScience.org 

 
Topic Chem 13 Q# 82/ ALvl Chemistry/2014/w/TZ 1/Paper 4/Q# 5/www.SmashingScience.org 
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Topic Chem 13 Q# 83/ ALvl Chemistry/2014/s/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

 

[2] 
Topic Chem 13 Q# 84/ ALvl Chemistry/2013/w/TZ 1/Paper 4/Q# 5/www.SmashingScience.org 
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Topic Chem 13 Q# 85/ ALvl Chemistry/2012/w/TZ 1/Paper 4/Q# 8/www.SmashingScience.org 

Topic Chem 13 Q# 86/ ALvl Chemistry/2012/s/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

[1] 
Topic Chem 13 Q# 87/ ALvl Chemistry/2011/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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[1] 

 
Topic Chem 13 Q# 88/ ALvl Chemistry/2010/w/TZ 1/Paper 4/Q# 6/www.SmashingScience.org 
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Topic Chem 14 Q# 89/ ALvl Chemistry/2018/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 14 Q# 90/ ALvl Chemistry/2017/m/TZ 2/Paper 4/Q# 8/www.SmashingScience.org 
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Topic Chem 14 Q# 91/ ALvl Chemistry/2015/w/TZ 1/Paper 4/Q# 6/www.SmashingScience.org 
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Topic Chem 14 Q# 92/ ALvl Chemistry/2015/s/TZ 1/Paper 4/Q# 7/www.SmashingScience.org 

 

 
Topic Chem 14 Q# 93/ ALvl Chemistry/2015/s/TZ 1/Paper 4/Q# 7/www.SmashingScience.org 
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Topic Chem 14 Q# 94/ ALvl Chemistry/2015/s/TZ 1/Paper 4/Q# 10/www.SmashingScience.org 
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Topic Chem 14 Q# 95/ ALvl Chemistry/2014/s/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

 

[2] 
Topic Chem 14 Q# 96/ ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 

 
Topic Chem 15 Q# 97/ ALvl Chemistry/2017/s/TZ 1/Paper 4/Q# 6/www.SmashingScience.org 
NOT WITH Q# 6 part b 
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The answer mentioned below from (b)(i) “The reaction mechanism is an Sn1”

 
Topic Chem 15 Q# 98/ ALvl Chemistry/2015/w/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 
Topic Chem 15 Q# 99/ ALvl Chemistry/2013/w/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 
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[5] 

 
Topic Chem 15 Q# 100/ ALvl Chemistry/2010/w/TZ 1/Paper 4/Q# 6/www.SmashingScience.org 
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Topic Chem 16 Q# 101/ ALvl Chemistry/2020/m/TZ 2/Paper 4/Q# 6/www.SmashingScience.org 

 
Topic Chem 16 Q# 102/ ALvl Chemistry/2018/s/TZ 1/Paper 4/Q# 7/www.SmashingScience.org 

 
Topic Chem 16 Q# 103/ ALvl Chemistry/2017/m/TZ 2/Paper 4/Q# 8/www.SmashingScience.org 
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Topic Chem 17 Q# 104/ ALvl Chemistry/2019/m/TZ 2/Paper 4/Q# 6/www.SmashingScience.org 

 

 

 
Topic Chem 17 Q# 105/ ALvl Chemistry/2016/m/TZ 2/Paper 4/Q# 4/www.SmashingScience.org 
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Topic Chem 17 Q# 106/ ALvl Chemistry/2015/w/TZ 1/Paper 4/Q# 6/www.SmashingScience.org 
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Topic Chem 17 Q# 107/ ALvl Chemistry/2012/s/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

[1] 

 
Topic Chem 17 Q# 108/ ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 6/www.SmashingScience.org 

 
Topic Chem 17 Q# 109/ ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 6/www.SmashingScience.org 
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Topic Chem 20 Q# 110/ ALvl Chemistry/2017/w/TZ 1/Paper 4/Q# 5/www.SmashingScience.org 

 

 
Topic Chem 20 Q# 111/ ALvl Chemistry/2011/w/TZ 1/Paper 4/Q# 8/www.SmashingScience.org 
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Topic Chem 20 Q# 112/ ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 9/www.SmashingScience.org 

 
Topic Chem 22 Q# 113/ ALvl Chemistry/2021/w/TZ 1/Paper 4/Q# 9/www.SmashingScience.org 
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Topic Chem 22 Q# 114/ ALvl Chemistry/2020/m/TZ 2/Paper 4/Q# 4/www.SmashingScience.org 
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Topic Chem 22 Q# 115/ ALvl Chemistry/2019/w/TZ 1/Paper 4/Q# 9/www.SmashingScience.org 

 

 
Topic Chem 22 Q# 116/ ALvl Chemistry/2019/s/TZ 1/Paper 4/Q# 8/www.SmashingScience.org 

 
Topic Chem 22 Q# 117/ ALvl Chemistry/2019/m/TZ 2/Paper 4/Q# 6/www.SmashingScience.org 
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Topic Chem 22 Q# 118/ ALvl Chemistry/2018/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 22 Q# 119/ ALvl Chemistry/2017/m/TZ 2/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 22 Q# 120/ ALvl Chemistry/2015/s/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 
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Topic Chem 22 Q# 121/ ALvl Chemistry/2014/w/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

 
Topic Chem 22 Q# 122/ ALvl Chemistry/2012/s/TZ 1/Paper 4/Q# 7/www.SmashingScience.org 
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Topic Chem 22 Q# 123/ ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 8/www.SmashingScience.org 
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Mark Scheme ALvl Chem 1 to 22 P4 22m to 09w AS Material in Paper 4 348marks 
Topic Chem 1 Q# 1/ ALvl Chemistry/2015/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 1 Q# 2/ ALvl Chemistry/2015/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

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

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

 
Topic Chem 2 Q# 5/ ALvl Chemistry/2018/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 2 Q# 6/ ALvl Chemistry/2018/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 2 Q# 7/ ALvl Chemistry/2016/m/TZ 2/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 2 Q# 8/ ALvl Chemistry/2015/w/TZ 1/Paper 4/Q# 6/www.SmashingScience.org 

 
Topic Chem 2 Q# 9/ ALvl Chemistry/2013/s/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 
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Topic Chem 2 Q# 10/ ALvl Chemistry/2010/w/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 
Topic Chem 2 Q# 11/ ALvl Chemistry/2010/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 2 Q# 12/ ALvl Chemistry/2010/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 2 Q# 13/ ALvl Chemistry/2010/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 2 Q# 14/ ALvl Chemistry/2009/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 3 Q# 15/ ALvl Chemistry/2021/m/TZ 2/Paper 4/Q# 3/www.SmashingScience.org 

 
Topic Chem 3 Q# 16/ ALvl Chemistry/2019/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 3 Q# 17/ ALvl Chemistry/2019/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 3 Q# 18/ ALvl Chemistry/2018/m/TZ 2/Paper 4/Q# 3/www.SmashingScience.org 

 
Topic Chem 3 Q# 19/ ALvl Chemistry/2017/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 3 Q# 20/ ALvl Chemistry/2017/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 3 Q# 21/ ALvl Chemistry/2017/m/TZ 2/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 3 Q# 22/ ALvl Chemistry/2016/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 3 Q# 23/ ALvl Chemistry/2015/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 3 Q# 24/ ALvl Chemistry/2014/w/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

 
Topic Chem 3 Q# 25/ ALvl Chemistry/2013/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 3 Q# 26/ ALvl Chemistry/2012/s/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 
Topic Chem 3 Q# 27/ ALvl Chemistry/2012/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 
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Topic Chem 3 Q# 28/ ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 3 Q# 29/ ALvl Chemistry/2010/s/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

 
Topic Chem 3 Q# 30/ ALvl Chemistry/2009/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 5 Q# 31/ ALvl Chemistry/2013/w/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 
Topic Chem 5 Q# 32/ ALvl Chemistry/2013/w/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 
Topic Chem 5 Q# 33/ ALvl Chemistry/2012/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 5 Q# 34/ ALvl Chemistry/2012/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 

 
Topic Chem 5 Q# 35/ ALvl Chemistry/2011/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 5 Q# 36/ ALvl Chemistry/2010/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 6 Q# 37/ ALvl Chemistry/2022/m/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 6 Q# 38/ ALvl Chemistry/2022/m/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 6 Q# 39/ ALvl Chemistry/2019/s/TZ 1/Paper 4/Q# 5/www.SmashingScience.org 

 
Topic Chem 6 Q# 40/ ALvl Chemistry/2017/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 7 Q# 41/ ALvl Chemistry/2019/s/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 
Topic Chem 7 Q# 42/ ALvl Chemistry/2019/m/TZ 2/Paper 4/Q# 6/www.SmashingScience.org 

 
Topic Chem 7 Q# 43/ ALvl Chemistry/2015/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 7 Q# 44/ ALvl Chemistry/2014/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 7 Q# 45/ ALvl Chemistry/2013/w/TZ 1/Paper 4/Q# 8/www.SmashingScience.org 
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Topic Chem 7 Q# 46/ ALvl Chemistry/2013/w/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

 
Topic Chem 7 Q# 47/ ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 9 Q# 48/ ALvl Chemistry/2017/m/TZ 2/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 9 Q# 49/ ALvl Chemistry/2015/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 9 Q# 50/ ALvl Chemistry/2012/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 9 Q# 51/ ALvl Chemistry/2012/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 9 Q# 52/ ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 
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Topic Chem 9 Q# 53/ ALvl Chemistry/2010/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 9 Q# 54/ ALvl Chemistry/2010/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 9 Q# 55/ ALvl Chemistry/2009/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 10 Q# 56/ ALvl Chemistry/2020/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 10 Q# 57/ ALvl Chemistry/2019/w/TZ 1/Paper 4/Q# 6/www.SmashingScience.org 

 
Topic Chem 10 Q# 58/ ALvl Chemistry/2018/s/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 

 
Topic Chem 10 Q# 59/ ALvl Chemistry/2017/m/TZ 2/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 11 Q# 60/ ALvl Chemistry/2021/m/TZ 2/Paper 4/Q# 3/www.SmashingScience.org 

 
Topic Chem 11 Q# 61/ ALvl Chemistry/2012/w/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 11 Q# 62/ ALvl Chemistry/2011/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 12 Q# 63/ ALvl Chemistry/2013/w/TZ 1/Paper 4/Q# 8/www.SmashingScience.org 

 
Topic Chem 12 Q# 64/ ALvl Chemistry/2013/s/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 
Topic Chem 12 Q# 65/ ALvl Chemistry/2012/s/TZ 1/Paper 4/Q# 2/www.SmashingScience.org 

 
Topic Chem 12 Q# 66/ ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 
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Topic Chem 12 Q# 67/ ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 

 
Topic Chem 13 Q# 68/ ALvl Chemistry/2022/m/TZ 1/Paper 4/Q# 5/www.SmashingScience.org 

 
Topic Chem 13 Q# 69/ ALvl Chemistry/2022/m/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 
Topic Chem 13 Q# 70/ ALvl Chemistry/2021/s/TZ 1/Paper 4/Q# 7/www.SmashingScience.org 

 
Topic Chem 13 Q# 71/ ALvl Chemistry/2021/m/TZ 2/Paper 4/Q# 7/www.SmashingScience.org 

 
Topic Chem 13 Q# 72/ ALvl Chemistry/2021/m/TZ 2/Paper 4/Q# 6/www.SmashingScience.org 
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Topic Chem 13 Q# 73/ ALvl Chemistry/2020/w/TZ 1/Paper 4/Q# 10/www.SmashingScience.org 

 
Topic Chem 13 Q# 74/ ALvl Chemistry/2019/s/TZ 1/Paper 4/Q# 8/www.SmashingScience.org 

 
Topic Chem 13 Q# 75/ ALvl Chemistry/2018/s/TZ 1/Paper 4/Q# 9/www.SmashingScience.org 

 
Topic Chem 13 Q# 76/ ALvl Chemistry/2018/s/TZ 1/Paper 4/Q# 8/www.SmashingScience.org 

 
Topic Chem 13 Q# 77/ ALvl Chemistry/2017/s/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 
Topic Chem 13 Q# 78/ ALvl Chemistry/2017/m/TZ 2/Paper 4/Q# 7/www.SmashingScience.org 

 
Topic Chem 13 Q# 79/ ALvl Chemistry/2016/w/TZ 1/Paper 4/Q# 6/www.SmashingScience.org 
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Topic Chem 13 Q# 80/ ALvl Chemistry/2016/m/TZ 2/Paper 4/Q# 8/www.SmashingScience.org 

 
Topic Chem 13 Q# 81/ ALvl Chemistry/2015/w/TZ 1/Paper 4/Q# 10/www.SmashingScience.org 

 
Topic Chem 13 Q# 82/ ALvl Chemistry/2014/w/TZ 1/Paper 4/Q# 5/www.SmashingScience.org 

 
Topic Chem 13 Q# 83/ ALvl Chemistry/2014/s/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

 

 
Topic Chem 13 Q# 84/ ALvl Chemistry/2013/w/TZ 1/Paper 4/Q# 5/www.SmashingScience.org 

 
Topic Chem 13 Q# 85/ ALvl Chemistry/2012/w/TZ 1/Paper 4/Q# 8/www.SmashingScience.org 

 
Topic Chem 13 Q# 86/ ALvl Chemistry/2012/s/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

 
Topic Chem 13 Q# 87/ ALvl Chemistry/2011/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 13 Q# 88/ ALvl Chemistry/2010/w/TZ 1/Paper 4/Q# 6/www.SmashingScience.org 

 
Topic Chem 14 Q# 89/ ALvl Chemistry/2018/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 

 
Topic Chem 14 Q# 90/ ALvl Chemistry/2017/m/TZ 2/Paper 4/Q# 8/www.SmashingScience.org 

 
Topic Chem 14 Q# 91/ ALvl Chemistry/2015/w/TZ 1/Paper 4/Q# 6/www.SmashingScience.org 
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Topic Chem 14 Q# 92/ ALvl Chemistry/2015/s/TZ 1/Paper 4/Q# 7/www.SmashingScience.org 

 
Topic Chem 14 Q# 93/ ALvl Chemistry/2015/s/TZ 1/Paper 4/Q# 7/www.SmashingScience.org 

 
Topic Chem 14 Q# 94/ ALvl Chemistry/2015/s/TZ 1/Paper 4/Q# 10/www.SmashingScience.org 

 

http://www.smashingscience.org/


www.SmashingScience.org  Patrick Brannac  Page 70 of 74 

 

 
Topic Chem 14 Q# 95/ ALvl Chemistry/2014/s/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

 
Topic Chem 14 Q# 96/ ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 
Topic Chem 15 Q# 97/ ALvl Chemistry/2017/s/TZ 1/Paper 4/Q# 6/www.SmashingScience.org 

 
Topic Chem 15 Q# 98/ ALvl Chemistry/2015/w/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 
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Topic Chem 15 Q# 99/ ALvl Chemistry/2013/w/TZ 1/Paper 4/Q# 4/www.SmashingScience.org 

 

 

 
Topic Chem 15 Q# 100/ ALvl Chemistry/2010/w/TZ 1/Paper 4/Q# 6/www.SmashingScience.org 

 
Topic Chem 16 Q# 101/ ALvl Chemistry/2020/m/TZ 2/Paper 4/Q# 6/www.SmashingScience.org 

 
Topic Chem 16 Q# 102/ ALvl Chemistry/2018/s/TZ 1/Paper 4/Q# 7/www.SmashingScience.org 

 
Topic Chem 16 Q# 103/ ALvl Chemistry/2017/m/TZ 2/Paper 4/Q# 8/www.SmashingScience.org 

 
Topic Chem 17 Q# 104/ ALvl Chemistry/2019/m/TZ 2/Paper 4/Q# 6/www.SmashingScience.org 

 
Topic Chem 17 Q# 105/ ALvl Chemistry/2016/m/TZ 2/Paper 4/Q# 4/www.SmashingScience.org 
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Topic Chem 17 Q# 106/ ALvl Chemistry/2015/w/TZ 1/Paper 4/Q# 6/www.SmashingScience.org 

 
Topic Chem 17 Q# 107/ ALvl Chemistry/2012/s/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

 
Topic Chem 17 Q# 108/ ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 6/www.SmashingScience.org 

 
Topic Chem 17 Q# 109/ ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 6/www.SmashingScience.org 

 

 
Topic Chem 20 Q# 110/ ALvl Chemistry/2017/w/TZ 1/Paper 4/Q# 5/www.SmashingScience.org 
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Topic Chem 20 Q# 111/ ALvl Chemistry/2011/w/TZ 1/Paper 4/Q# 8/www.SmashingScience.org 

 
Topic Chem 20 Q# 112/ ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 9/www.SmashingScience.org 

 
Topic Chem 22 Q# 113/ ALvl Chemistry/2021/w/TZ 1/Paper 4/Q# 9/www.SmashingScience.org 

 
Topic Chem 22 Q# 114/ ALvl Chemistry/2020/m/TZ 2/Paper 4/Q# 4/www.SmashingScience.org 
[Cannot see where mark 2 in 4(d)(i) should be given; but it is 2 marks in the question paper] 

 
Topic Chem 22 Q# 115/ ALvl Chemistry/2019/w/TZ 1/Paper 4/Q# 9/www.SmashingScience.org 

 
Topic Chem 22 Q# 116/ ALvl Chemistry/2019/s/TZ 1/Paper 4/Q# 8/www.SmashingScience.org 

 
Topic Chem 22 Q# 117/ ALvl Chemistry/2019/m/TZ 2/Paper 4/Q# 6/www.SmashingScience.org 

 
Topic Chem 22 Q# 118/ ALvl Chemistry/2018/w/TZ 1/Paper 4/Q# 1/www.SmashingScience.org 

 
Topic Chem 22 Q# 119/ ALvl Chemistry/2017/m/TZ 2/Paper 4/Q# 1/www.SmashingScience.org 
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Topic Chem 22 Q# 120/ ALvl Chemistry/2015/s/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

 
Topic Chem 22 Q# 121/ ALvl Chemistry/2014/w/TZ 1/Paper 4/Q# 3/www.SmashingScience.org 

 
Topic Chem 22 Q# 122/ ALvl Chemistry/2012/s/TZ 1/Paper 4/Q# 7/www.SmashingScience.org 

 
Topic Chem 22 Q# 123/ ALvl Chemistry/2011/s/TZ 1/Paper 4/Q# 8/www.SmashingScience.org 
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