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Main areas of study : 

Content is in six modules: 

• Module 1 – Development of practical skills in chemistry 

• Module 2 – Foundations in chemistry 

• Module 3 – Periodic table and energy 

 

 

 

 

 

 

 



• Module 4 – Core organic chemistry 

• Module 5 – Physical chemistry and transition elements 

• Module 6 – Organic chemistry and analysis  

 

 

 

Chemistry topic 1 – How can you work out how many moles you have? 

 

a) From a measurement of MASS: 

You can find the number of moles of a substance if you are given its mass and you know its 

molar mass: 

  number of moles = mass/molar mass 

    n = m/mr 

 

Mass MUST be measured in grams! 

Molar mass has units of gmol-1 

 

1. Calculate the number of 

moles present in: 

2. Calculate the mass of: 3. Calculate the molar mass 

of the following substances: 

a) 2.3 g of Na a) 0.05 moles of Cl2 a) 0.015 moles, 0.42 g 

b) 2.5 g of O2 b) 0.125 moles of KBr b) 0.0125 moles, 0.50 g 

c) 240 kg of CO2  c) 0.075 moles of Ca(OH)2 c) 0.55 moles, 88 g 

d) 12.5 g of Al(OH)3 d) 250 moles of Fe2O3 d) 2.25 moles, 63 g 

e) 5.2 g of PbO2 e) 0.02 moles of Al2(SO4)3 e) 0.00125 moles, 0.312 g 

 

 

 

 

 

 

 
 

Pre-Knowledge Topics 

http://www.google.co.uk/imgres?q=moles+=+mass/mr&um=1&hl=en&sa=N&rlz=1R2ADRA_enGB405&biw=1600&bih=773&tbm=isch&tbnid=Qv18LL_LfEb8XM:&imgrefurl=http://ruthlearns.wordpress.com/2012/05/07/lesson-3-mass-and-moles/&docid=9Hgzs2hWixYliM&imgurl=http://ruthlearns.files.wordpress.com/2012/05/2.png&w=560&h=312&ei=mHfyT_DfCYrt8AOljryyBg&zoom=1&iact=hc&vpx=579&vpy=448&dur=3843&hovh=167&hovw=301&tx=163&ty=96&sig=117636703023421858347&page=1&tbnh=102&tbnw=183&start=0&ndsp=32&ved=1t:429,r:18,s:0,i:129


b) From a measurement of AQUEOUS VOLUME: 

You can find the number of moles of a substance dissolved in water (aqueous) if you are 

given the volume of solution and you know its molar concentration: 

number of moles = aqueous volume  x molar concentration 

   

 

Aqueous volume MUST be measured in dm3! 

concentration has units of moldm-3 

If you know the molar mass of the substance, you can convert the molar concentration into a 

mass concentration: 

Molar concentration (moldm-3)   x mr = mass concentration (gdm-3) 

 

1. Calculate the number of 

moles of substance present 

in each of the following 

solutions: 

2. Calculate the molar 

concentration and the mass 

concentration of the 

following solutions: 

3. Calculate the molar 

concentration and the mass 

concentration of the 

following solutions: 

a) 25 cm3 of 0.1 moldm-3 HCl a) 0.05 moles of HCl in 20 

cm3 

a) 35 g of NaCl in 100 cm3 

b) 40 cm3 of 0.2 moldm-3 

HNO3 

b) 0.01 moles of NaOH in 25 

cm3 

b) 20 g of CuSO4 in 200 cm3
 

c) 10 cm3 of 1.5 moldm-3 

NaCl 

c) 0.002 moles of H2SO4 in 

16.5 cm3 

c) 5 g of HCl in 50 cm3 

d) 5 cm3 of 0.5 moldm-3 

AgNO3 

d) 0.02 moles of CuSO4 in 

200 cm3 

d) 8 g of NaOH in 250 cm3 

e) 50 cm3 of 0.1 moldm-3 

H2SO4 

e) 0.1 moles of NH3 in 50 cm3 e) 2.5 g of NH3 in 50 cm3 

 

c) From a measurement of GASEOUS VOLUME: 

You can find the number of moles of a gas if you are given the volume of the gas: 



number of moles =  volume  / 24 

  n  =  V  / 24 

24 dm3 is the volume occupied by 1 mole of any gas at room temperature and pressure 

 

Volume MUST be measured in dm3! 

 

1. Calculate the number of 

moles present in: 

2. Calculate the volume of 

gas occupied by: 

3. Calculate the mass of the 

following gas samples: 

a) 48 dm3 of O2
 a) 0.05 moles of Cl2 a) 48 dm3 of O2

 

b) 1.2 dm3 of CO2 b) 0.25 moles of CO2 b) 1.2 dm3 of CO2 

c) 200 cm3 of N2 c) 28 g of N2 c) 200 cm3 of N2 

d) 100 dm3 of Cl2 d) 3.2 g of O2 d) 100 dm3 of Cl2 

e) 60 cm3 of NO2 e) 20 g of NO2 e) 60 cm3 of NO2 

 

 

 

 
 

http://www.google.co.uk/imgres?q=moles+volume+24+triangle&num=10&hl=en&biw=1024&bih=571&tbm=isch&tbnid=2bLELxp42nTckM:&imgrefurl=http://www.chemistryrules.me.uk/middle/amount.htm&docid=zfCp6xY9noXtoM&imgurl=http://www.chemistryrules.me.uk/middle/molarvoltriangle.gif&w=261&h=226&ei=QJPyT_K-BpSp8AOI1YW-Bg&zoom=1&iact=hc&vpx=104&vpy=64&dur=1172&hovh=180&hovw=208&tx=114&ty=117&sig=111950598086290205856&page=1&tbnh=120&tbnw=139&start=0&ndsp=18&ved=1t:429,r:0,s:0,i:73


 
PART 2: USING CHEMICAL EQUATIONS 
 
 
Calculating Reacting Quantities from Chemical Equations 
You perform these calculations in three steps: 
-  calculate the number of moles of one of the substances (you will either be given the mass, or 
the aqueous volume and the concentration, or the gaseous volume) 
- use the equation to work out the number of moles of the other substance 
- use one of the mole relationships to work out the quantity you need 
 
1) What mass of hydrogen is produced when 192 g of magnesium is reacted with hydrochloric 
acid? 

  Mg  +  2 HCl  →  MgCl2  +  H2 (3) 
 
 
2) What mass of oxygen is needed to react with 8.5 g of hydrogen sulphide (H2S)? 
  2 H2S  +   3 O2  ®  2 SO2  +  2 H2O (3) 
 
 
3) What mass of potassium oxide is formed when 7.8 g of potassium is burned in oxygen? 
  4 K   +   O2   ®   2 K2O  (3) 
 

 

 



 

Videos to watch online 
 

Rough science – the Open University – 34 episodes available 
 

Real scientists are ‘stranded’ on an island and are given scientific problems to solve using only what 

they can find on the island. 

Great fun if you like to see how science is used in solving problems. 

There 

are six 

series in 

total  

http://www.dailymotion.com/playlist/x2igjq_Rough-Science_rough-science-full-series/1#video=xxw6pr 
 

 Q3.1 What must happen to the atoms before they are accelerated in the mass spectrometer? 

Q3.2 Explain why the different isotopes travel at different speeds in a mass spectrometer. 

A mass spectrum for the element chlorine will give a spectrum like this: 
 

75% of the sample consist of chlorine-35, and 25% of the 

sample is chlorine-37. 

Given a sample of naturally occurring chlorine ¾ of it will 

be Cl-35 and ¼ of it is Cl-37. We can calculate what the 

mean mass of the sample will be: 

Mean mass = 75 x 35 + 25 x 37 = 35.5 
100 100 

 

If you look at a periodic table this is why chlorine has an 

atomic mass of 35.5. 

http://www.avogadro.co.uk/definitions/ar.htm 
 

An A level periodic table has the masses of elements recorded much more accurately than at GCSE. Most 

elements have isotopes and these have been recorded using mass spectrometers. 

GCSE A level 
 

Given the percentage of each isotope you can calculate the mean mass which is the accurate atomic mass for 

that element. 

Q3.3 Use the percentages of each isotope to calculate the accurate atomic mass of the following elements. 
 

a) Antimony has 2 isotopes: Sb-121 57.25% and Sb-123 42.75% 

b) Gallium has 2 isotopes: Ga-69 60.2% and Ga-71 39.8% 

c) Silver has 2 isotopes: Ag-107 51.35% and Ag-109 48.65% 

d) Thallium has 2 isotopes: Tl-203 29.5% and Tl-205 70.5% 

e) Strontium has 4 isotopes: Sr-84 0.56%, Sr-86 9.86%, Sr-87 7.02% and Sr-88 82.56% 

http://www.dailymotion.com/playlist/x2igjq_Rough-Science_rough-science-full-series/1#video%3Dxxw6pr


or  

https://www.youtube.com/watch?v=lUoDWAt259I 

10 weird and wonderful chemical reactions 
10 good demonstration reactions, can you work out the chemistry of …. any… of them?  

https://www.youtube.com/watch?v=0Bt6RPP2ANI 

Chemistry in the Movies 

 

Dantes Peak 1997: Volcano disaster movie. 

Use the link to look at the Science of acids and how this links to the movie. 
http://www.open.edu/openlearn/science-maths-technology/science/chemistry/dantes-
peak 

 

http://www.flickclip.com/flicks/dantespeak1.html 

 

http://www.flickclip.com/flicks/dantespeak5.html 

 

Fantastic 4 2005 &2015: Superhero movie 

 

Research activities 
 

Use your online searching abilities to see if you can find out as much about the topic as you 

can. Remember it you are a prospective A level chemist, you should aim to push your 

knowledge. 

You can make a 1-page summary for each one you research using Cornell notes: 
 

http://coe.jmu.edu/learningtoolbox/cornellnotes.html 

Task 1: The chemistry of fireworks 
 

What are the component parts of fireworks? What chemical compounds cause fireworks to 

explode? What chemical compounds are responsible for the colour of fireworks? 

 
Task 2: Why is copper sulfate blue? 

 

Copper compounds like many of the transition metal compounds have got vivid and 

distinctive colours – but why? 

 

 
Task 3: Aspirin 

What was the history of the discovery of aspirin, how do we manufacture aspirin in a modern 
chemical process? chemists made in finding a replacement for it?  
 

 

 

 

https://www.youtube.com/watch?v=lUoDWAt259I
https://www.youtube.com/watch?v=0Bt6RPP2ANI
http://www.open.edu/openlearn/science-maths-technology/science/chemistry/dantes-peak
http://www.open.edu/openlearn/science-maths-technology/science/chemistry/dantes-peak
http://www.flickclip.com/flicks/dantespeak1.html
http://www.flickclip.com/flicks/dantespeak5.html
http://coe.jmu.edu/learningtoolbox/cornellnotes.html


Book Recommendations 

 

 

 

 

Figure 1: http://coe.jmu.edu/learningtoolbox/images/noteb4.gif 
 
 

  

 
 

 

  
  

Periodic Tales: The Curious Lives of the Elements  (Paperback) Hugh Aldersey - Williams   
  

ISBN - 10: 0141041455   

  
  
  

book covers the chemical elements, where they come from and how they are  
used. There are loads of fascinating insights into use for chemicals you would  
never even thought about. 

  

The Science of Everyday Life: Why Teapots Dribble,  

Toast Burns and Light Bulb 

(Hardback) Marty  
Jopson   

ISBN - 10: 1782434186   
  

   
  
  

title says it all really, lots of interesting stuff about the things around you home! 
  

  
  
  
  

Bad Science  (Paperback) Ben Goldacre   

ISBN - 10: 000728487X   
  

  
  

Here Ben Goldacre takes apart anyone who published bad / misleading or dodgy  
science   –   this   book   will   make   you   think   about   everything   the   advertising   industry  
tries   to   sell   you   by   making   it   sound   ‘sciency’.   

  
  
  
  

Calculations in AS/A Level Chemistry  (Paperback) Jim Clark   
  

ISBN - 10: 0582411270   

   
  

If you struggle with the calculations side of chemistry, this is the book for you. Covers  
all the possible calculations you are ever likely to come across. Brought to you by the  
same guy who wrote the excellent chemguide.co.uk website.   

  
  
  
  

Salters' Advanced Chemistry: Chemical Storylines   
  
Do not feel you need to buy the latest edition (unless you are doing Salters chemistry!) You can pick up an old  
edition for a few pounds on ebay, gives you a real insight into how chemistry is used   

http://coe.jmu.edu/learningtoolbox/images/noteb4.gif

