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1 A sealed balloon contains air. 
 

The temperature of the balloon is increased. 
 

Which row describes how the pressure in the balloon and the kinetic energy of the particles in air 
change? 

 

 pressure kinetic energy 
of particles 

A decreases decreases 

B increases decreases 

C decreases increases 

D increases increases 
 
 
2 Ammonia gas is reacted with hydrogen chloride gas using the apparatus shown. 
 

Solid ammonium chloride is produced. 
 

cotton wool soaked
in aqueous ammonia

cotton wool soaked in
aqueous hydrogen chloride

long glass tube solid ammonium chloride

 
 

Which statement explains why the solid ammonium chloride is formed nearer to the 
hydrogen chloride? 

A Aqueous ammonia is a base and aqueous hydrogen chloride is an acid. 

B Ammonia molecules diffuse more slowly than hydrogen chloride molecules. 

C Hydrogen chloride has a greater molecular mass than ammonia. 

D Only ammonia molecules diffuse in all directions at the same time. 
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3 A student investigates the diffusion of ammonia gas, NH3, and hydrogen chloride gas, HCl. 
 

Two sets of apparatus are set up as shown at room temperature and pressure. 
 

apparatus 1

source of
ammonia gas

damp red
litmus paper

apparatus 2

source of
hydrogen chloride gas

damp blue
litmus paper  

 
The damp red litmus paper in apparatus 1 changes colour after 30 seconds. 

 
How long does it take for the damp blue litmus paper in apparatus 2 to change colour? 

A 21 seconds 

B 30 seconds 

C 64 seconds 

D The damp blue litmus paper does not change colour. 
 
 
4 Which row describes elements, compounds and mixtures? 
 

 elements compounds mixtures 

A 
 

all the atoms 
are the same type 

contain different atoms 
chemically joined together 

can be separated using 
physical processes 

B 
 
 

all the atoms 
are the same type 

 

can be separated into 
new substances using 
chemical processes 

contain different atoms 
chemically joined together 

 
C 
 
 

can be separated into 
new substances using 
chemical processes 

all the atoms 
are the same type 

 

contain different atoms 
chemically joined together 

 
D 
 

contain different atoms 
chemically joined together 

all the atoms 
are the same type 

can be separated using 
physical processes 

 
 
5 Which statement about atoms or ions is correct? 

A The mass number of an atom is the total number of nucleons and protons. 

B The electronic configuration of an aluminium ion, Al 3+, is 2,8,3. 

C Hydrogen is the only atom that has an incomplete first electron shell. 

D Most of the volume of an atom is taken up by its nucleus. 
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1 What happens to the volume of a fixed mass of gas when pressure and temperature are 
separately increased? 

 
 volume of gas 

 pressure 
increased 

temperature 
increased 

A increases increases 

B no change decreases 

C decreases increases 

D no change increases 
 
 
2 Which gas diffuses most quickly at room temperature and pressure? 

A CH4 B C2H6 C CO D SO2 
 
 
3 Which statement defines nucleon number? 

A It is the total number of protons in the nucleus of an atom. 

B It is the total number of electrons surrounding the nucleus of an atom. 

C It is the total number of neutrons in the nucleus of an atom. 

D It is the total number of protons and neutrons in the nucleus of an atom. 
 
 
4 The symbols of four atoms are listed. 
 

1 C12
6  

2 C14
6  

3 N14
7  

4 Si29
14  

 
Which atoms have more neutrons than protons? 

A 1 and 2 B 2 and 3 C 2 and 4 D 3 and 4 
 
 
5 Which statement describes all positive ions? 

A Positive ions have more electrons than neutrons. 

B Positive ions have more protons than neutrons. 

C Positive ions have more electrons than protons. 

D Positive ions have more protons than electrons. 
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1 The diagrams show containers of gas at the same temperature. All containers have the same 
size. 

 
Which container contains gas at the highest pressure? 

 
A B C D

 
 
 
2 A cooling curve for a substance is shown. 
 

temperature

time

U

V
W

X
Y

Z

 
 

Which statement is correct? 

A Between U and V, the substance is condensing. 

B Between V and W, heat is being absorbed from the surroundings. 

C Between W and X, the particles are close together and randomly arranged. 

D Between Y and Z, the substance is changing from a liquid to a solid. 
 
 
3 Samples of four gases are released in a room at the same time. 
 

The gases are carbon dioxide, CO2, hydrogen chloride, HCl, hydrogen sulfide, H2S, and 
nitrogen dioxide, NO2. 

 
Which gas diffuses fastest? 

A carbon dioxide 

B hydrogen chloride 

C hydrogen sulfide 

D nitrogen dioxide 
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