
Year 10 Chemistry Exams

Summer 2020



What now?!

The nature of chemistry is that new knowledge and understanding 
builds on basic ideas.  What you’ve done in year 10 won’t go to waste!

Probably the most important things you’ve learnt are about the 
structure of the atom and how to write in the ‘language of chemistry’ 
using chemical formulae and balanced equations.  You will also have 
begun to use calculations based on chemical equations to solve various 
problems.



Keep revisiting your work on protons, neutrons and electrons!  
Understanding electronic structure is the key to chemical bonding, which is 
one of the most important topics in your year 11 course.

You’ll find plenty of online resources on atomic structure e.g. on BBC 
Bitesize, and there are loads of past papers for you on the WJEC website.

https://www.bbc.co.uk/bitesize/subjects/zs6hvcw

https://www.wjec.co.uk/en/qualifications/chemistry-gcse/#tab_pastpapers

https://www.bbc.co.uk/bitesize/subjects/zs6hvcw
https://www.wjec.co.uk/en/qualifications/chemistry-gcse/#tab_pastpapers


You can use WJEC Question Bank to find questions on given topic from 
various old papers.

https://questionbank.wjec.co.uk/question-bank/question-search.html

Select Chemistry and GCSE and type in a keyword to find questions on 
any given topic e.g. ‘electron’ should bring up plenty of questions on 
electronic structure.

This is great because it’ll also give you the mark scheme and a report 
describing common errors to avoid.

https://questionbank.wjec.co.uk/question-bank/question-search.html


Polish up on the lingo!

If there’s one thing that you could really get your teeth into over the coming 
weeks then try to properly understand how to turn a word equation into a 
balanced chemical equation.  This involves quite a few steps but is really 
about understanding some key points rather than learning a load of facts and 
formulae!
BUT, there’s no getting away from some simple learning to start with.
Although you may not realise it, you are probably able to recall the ‘general 
equation’
METAL  +  OXYGEN  →  METAL OXIDE

and also
METAL  +  HALOGEN  →  METAL HALIDE



You can apply this to any example such as burning magnesium in air … 
which is a reaction with oxygen.  You’ll remember the very bright white 
light and the white powder left on your tongs when burning 
magnesium!
Replacing ‘METAL’ in the general equation with ‘magnesium’ gives the 
word equation

magnesium  +  oxygen  →  magnesium oxide

this is the 
white powder



Now you need to replace the names with the correct formulae.

magnesium … simple … straight from the Periodic Table … Mg

oxygen … whilst this looks simple, there’s a slight complication!

Oxygen atoms go around in pairs (as many of the non-metals do).  
You’ll learn why in the unit on bonding in year 11.
For now you’ll just have to remember that oxygen is O2.



Most of you will have a little trick to remember which elements pair up 
like this.
My favourite is HOFBrINCl!

Hydrogen, H2
Oxygen, O2
Fluorine, F2
Bromine, Br2
Iodine, I2
Nitrogen, N2
Chlorine, Cl2



So our equation so far looks like this.

Mg  +  O2 →  magnesium oxide

We need a formula for magnesium oxide and to get that we start with 
the table of ions that you’ll be familiar with.

Again, you’ll have a better understanding of what an ion is as you cover 
bonding in year 11 but for now just remember that ions of metals are 
positively charged and ions of non-metals are negatively charged.  It is 
the attraction between opposite charges that makes them ‘stick’ 
together.



From the table a magnesium ion has the formula Mg2+ and an oxide ion 
has the formula O2–.

To find the correct formula you need to know the number of each ion 
necessary to balance the positive and negative charges.

This is a straightforward example – one Mg2+ balances the charge on 
one O2 – - so the formula is MgO, i.e. the formula contains one Mg2+

and one O2 –.  The charges are left out because they balance overall.

We now have

Mg  +  O2 →  MgO
… but we’re not finished yet!



Remember those questions where you calculated Mr values?  Easy?
Compare the total Mr (and Ar) values on both sides of the equation.

Ar for Mg is 24 … from the Periodic Table
Mr for O2 is 16 + 16 = 32
… total of 56 on the left hand side (LHS)

Mr for MgO is 24 + 16 = 40 … on the right hand side (RHS)

THIS CANNOT BE CORRECT … remember that mass cannot be created 
or destroyed … so the equation cannot be ‘balanced’.



To write the chemical formula MgO we balanced the charges – same 
number of positive charges and negative charges.
Now we must balance the number of atoms (and therefore the mass) 
on both sides of the equation.

Mg  +  O2 →  MgO

Look at each atom in turn … starting with magnesium
LHS – one Mg
RHS – one Mg … that’s OK



Mg  +  O2 →  MgO

How about oxygen atoms?

LHS – two O atoms
RHS – just one O atom … this is of course not possible

If two oxygen atoms ‘go in’, two oxygen atoms must ‘come out’.

PLEASE, PLEASE remember that you can’t suddenly say that the formula 
of magnesium oxide is MgO2 … its formula cannot change!



Mg  +  O2 →  MgO

All we can do is change the number of ‘units’ of MgO in the equation 
so let’s say that we have two units of MgO on the RHS.

Mg  +  O2 →  2MgO

That now makes two oxygen atoms on the LHS and two oxygen atoms 
on the RHS.

2MgO means that we have one MgO … and another MgO! 



Mg  +  O2 →  2MgO

So with two oxygen atoms on the LHS and two oxygen atoms on the 
RHS … is the equation balanced?

No … we now have two magnesium atoms on the RHS but only one on 
the LHS … so we must add another magnesium atom on the LHS.

2Mg  +  O2 →  2MgO



2Mg  +  O2 →  2MgO

How about re-doing the Mr check now?

LHS Ar(Mg) = 24 2Mg = 48
Mr(O2) = 32 Total = 80

RHS Mr(MgO) = 40 2MgO = 80

This confirms that the equation is now balanced!



Remember that at this final stage, you can only put in big numbers in 
front of the formulae … you’re not allowed to put small ones in as ‘part’ 
of a formula.

This process is a matter of trial and error but it’ll become easier with 
some practice.  You’ll notice that the number needed is often ‘2’ so it’s 
a good idea to try that to begin with!



General equations

METAL  +  OXYGEN  →  METAL OXIDE
METAL  +  HALOGEN  →  METAL HALIDE

- these should be familiar from year 10 work

You’ll come across these in year 11

ACID  +  METAL  →  SALT  +  HYDROGEN
ACID  +  ALKALI  →  SALT  +  WATER
ACID  +  CARBONATE  →  SALT  +  WATER  +  CARBON DIOXIDE



ACID  +  METAL  →  SALT  +  HYDROGEN
ACID  +  ALKALI  →  SALT  +  WATER
ACID  +  CARBONATE  →  SALT  +  WATER  +  CARBON DIOXIDE

When acids react, they form salts.  Hydrochloric acid forms salts called 
chlorides, sulfuric acid forms sulfates and nitric acid forms nitrates.

The first part of a salt’s name comes from the metal (or alkali or 
carbonate) that reacts with the acid.



For example,
• zinc forms a salt called zinc chloride when it reacts with hydrochloric acid
• calcium carbonate forms a salt called calcium sulfate when it reacts with 

sulfuric acid

Alkalis are metal hydroxides such as sodium hydroxide, potassium 
hydroxide and calcium hydroxide.

Can you name the salt formed when sodium hydroxide reacts with nitric 
acid?



For example,
• zinc forms a salt called zinc chloride when it reacts with hydrochloric acid
• calcium carbonate forms a salt called calcium sulfate when it reacts with 

sulfuric acid

Alkalis are metal hydroxides such as sodium hydroxide, potassium 
hydroxide and calcium hydroxide.

Can you name the salt formed when sodium hydroxide reacts with nitric 
acid?

sodium nitrate



Most of the following exercises focus on one particular part of the 
process of writing a balanced chemical equation.  Try them in turn to 
find out which bits if any you need to work on.  Write your answers on 
a piece of paper before checking them on the next slide.

Once you’re confident, you can really test yourself with the last 
exercise!

General equations
Writing chemical formulae
How many atoms?
Relative masses
Balancing equations
Writing chemical equations



General equations

Use the correct general equation to write word equations for the 
reactions between the following substances.

1 calcium and fluorine
2 lithium and oxygen
3 magnesium and hydrochloric acid
4 sodium hydroxide and nitric acid
5 potassium carbonate and sulfuric acid



General equations

1 calcium  +  fluorine  →  calcium fluoride
2 lithium  +  oxygen  →  lithium oxide
3 magnesium  +  hydrochloric acid  →  magnesium chloride  +  hydrogen
4 sodium hydroxide  +  nitric acid  →  sodium nitrate  +  water
5 potassium carbonate  +  sulfuric acid →  potassium sulfate +  water  +  carbon dioxide



Writing chemical formulae

Write the chemical formulae for the following compounds.
1 sodium chloride
2 lithium chloride
3 potassium bromide
4 magnesium oxide
5 calcium oxide



Writing chemical formulae

Write the chemical formulae for the following compounds.
1 sodium chloride
2 lithium chloride
3 potassium bromide
4 magnesium oxide
5 calcium oxide

In each of these examples the positive and negative charge on both ions are the same ‘size’ … only 
one of each ion is required so you simply put the formulae of the ions together!

NaCl
LiCl
KBr
MgO
CaO



Writing chemical formulae

Write the chemical formulae for the following compounds.
6 calcium chloride
7 sodium oxide
8 lithium oxide
9 calcium bromide
10 potassium sulfide



Writing chemical formulae

Write the chemical formulae for the following compounds.
6 calcium chloride
7 sodium oxide
8 lithium oxide
9 calcium bromide
10 potassium sulfide

Each of these examples has one ion with a charge of 1 (positive or negative) and one ion with a 
charge of 2 (positive or negative).  In each case two of one ion are needed to balance the charge 
on one of the other.  The ‘2’ is of course written as a subscript immediately after the symbol to which 
it refers.

CaCl2
Na2O
Li2O
CaBr2

K2S



Writing chemical formulae

Write the chemical formulae for the following compounds.
11 calcium carbonate
12 sodium hydroxide
13 calcium hydroxide
14 potassium carbonate
15 calcium nitrate



Writing chemical formulae

Write the chemical formulae for the following compounds.
11 calcium carbonate
12 sodium hydroxide
13 calcium hydroxide
14 potassium carbonate
15 calcium nitrate

Each of these examples contains a ‘compound ion’ – an ion that contains more than one type of 
atom i.e. one with more than one upper case letter.  These work in the same way as any other 
formulae but brackets are put around the compound ion when more than one of them are 
needed to balance charges e.g. for magnesium hydroxide, two OH– ions are needed to balance the 
charge on one Mg2+ ion giving a formula of Mg(OH)2.

CaCO3

NaOH
Ca(OH)2

K2CO3

Ca(NO3)2



How many atoms?

How many atoms of each element are there?

1 Na
2 Cl2
3 MgO
4 KCl
5 Na2CO3



How many atoms?

How many atoms of each element are there?

1 Na
2 Cl2
3 MgO
4 KCl
5 Na2CO3

1 × Na
2 × Cl
1 × Mg; 1 × O
1 × K; 1 × Cl
2 × Na; 1 × C; 3 × O



How many atoms?

How many atoms of each element are there?

6 KNO3

7 MgCO3

8 2K2CO3

9 2K2O
10 2Mg(OH)2

Remember that the ‘2’ in front of the formulae in the 
last three examples mean that you ‘double everything’.



How many atoms?

How many atoms of each element are there?

6 KNO3

7 MgCO3

8 2K2CO3

9 2K2O
10 2Mg(OH)2

1 × K; 1 × N; 3 × O
1 × Mg; 1 × C; 3 × O
4 × K; 2 × C; 6 × O
4 × K; 2 × O
2 × Mg; 4 × O; 4 × H



Relative masses

What is the total relative mass of each of the following?

1 Na
2 Fe
3 Cl2
4 2O2

5 NaCl



Relative masses

What is the total relative mass of each of the following?

1 Na
2 Fe
3 Cl2
4 2O2

5 NaCl

23
56
35.5 + 35.5 = 71
2 × [16 + 16] = 64
23 + 35.5 = 58.5



Relative masses

What is the total relative mass of each of the following?

6 NaOH
7 2KCl
8 K2SO4

9 Ca(OH)2

10 2Ca(NO3)2



Relative masses

What is the total relative mass of each of the following?

6 NaOH
7 2KCl
8 K2SO4

9 Ca(OH)2

10 2Ca(NO3)2

23 + 16 + 1 = 40
2 × [39 + 35.5] 149
39 + 39 + 32 + 16 + 16 + 16 + 16 = 174
40 + (16 + 1) + (16 + 1) = 74
2 × [40 + (14 + 16 + 16 + 16) + (14 + 16 + 16 + 16)] = 328



Balancing equations
Some of these are for reactions that you’ve looked at in year 10.  
Others you’ll come across in year 11.  Remember that by understanding 
the process we’re looking at you won’t have to learn any of these by 
heart!

1 Na  +  Cl2 → NaCl

2 Na  +  O2 → Na2O

3 H2 +  O2 → H2O



Balancing equations
Some of these are for reactions that you’ve looked at in year 10.  
Others you’ll come across in year 11.  Remember that by understanding 
the process we’re looking at you won’t have to learn any of these by 
heart!

1 Na  +  Cl2 → NaCl

2 Na  +  O2 → Na2O

3 H2 +  O2 → H2O

2 2

24

22



4 Mg  +  HCl  →  MgCl2 +  H2

5 CaCO3 +    HCl  →  CaCl2 +  H2O  +  CO2

6 CH4 +  O2 → CO2 + H2O

7 NaOH  +  H2SO4 → Na2SO4 + H2O

Balancing equations



4 Mg  +  HCl  →  MgCl2 +  H2

5 CaCO3 +    HCl  →  CaCl2 +  H2O  +  CO2

6 CH4 +  O2 → CO2 + H2O

7 NaOH  +  H2SO4 → Na2SO4 + H2O

2

2 2

2

2 2

Balancing equations



8 Al  + Cl2 → AlCl3

9 Na  +  H2O  → NaOH  +  H2

10 Fe2O3 +            CO  →             Fe  +    CO2

Balancing equations



8 Al  + Cl2 → AlCl3

9 Na  +  H2O  → NaOH  +  H2

10 Fe2O3 +            CO  →             Fe  +    CO2

2 23

2 2 2

3 2 3

Balancing equations



Writing chemical equations
Write balanced equations from these word equations.
Can you also include the correct state symbols?

1 potassium  +  oxygen  →  potassium oxide
2 potassium  +  water →  potassium hydroxide  +  hydrogen
3 zinc  +  nitric acid →  zinc nitrate  +  hydrogen
4 copper(II) carbonate  +  hydrochloric acid →  copper(II) chloride  +  water  +  carbon dioxide
5 copper  +  silver nitrate →  copper(II) nitrate  +  silver



Writing chemical equations

1 4K   +   O2 →   2K2O

2 2K   +   2H2O →   2KOH   +   H2

3 Zn   +   2HNO3 →   Zn(NO3)2 +   H2

4 CuCO3 +   2HCl   →   CuCl2 +   H2O   +   CO2

5 Cu   +   2AgNO3 →   Cu(NO3)2 +   2Ag



Writing chemical equations
… and with state symbols …

1 4K(s) +   O2(g) →   2K2O(s)

2 2K(s) +   2H2O(l) →   2KOH(aq) +   H2(g)

3 Zn(s) +   2HNO3(aq) →   Zn(NO3)2(aq) +   H2(g)

4 CuCO3(s) +   2HCl(aq) →   CuCl2(aq) +   H2O(l) +   CO2(g)

5 Cu(s) +   2AgNO3(aq) →   Cu(NO3)2(aq) +   2Ag(s)



That’s it for now!

I hope you found it useful to break things down 
to find out exactly what you need to work on.  
It’ll have you in a good place to kick-start 
chemistry in year 11!
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