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Q1.
Hydrogen reacts with chlorine to form hydrogen chloride.
When hydrogen chloride gas, HCI, is dissolved in water an acidic solution is formed.

(i) Give the name of the acid.

(ii) What colour is seen when methyl orange is added to this acidic solution?

L1 A blue
L1 B green
[l € pink-red
[l D orange
(Total for question = 2 marks)
Q2.

Acid solutions contain hydrogen ions.

Aluminium reacts with dilute hydrochloric acid to form a solution containing aluminium ions, AI**.

Complete the balanced ionic equation for this reaction.

(Total for question = 2 marks)

Q3.
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Figure 7 shows the molecular formulae and boiling points of four alkanes.

alkane molecular formula boiling point in °C
propane C5H; —42
butane C4Hyo 0
pentane o o 36
hexane CeHia 69
Figure 7

(i) Describe how the boiling points of these alkanes change as the numbers of carbon atoms in
one of their molecules change.

(ii) Calculate the relative formula mass of a molecule of propane, C3Hg.

(relative atomic masses: C =12, H=1)

relative formula mass = ..o
(iii) Propane reacts with excess oxygen to form carbon dioxide and water.

Write the word equation for this reaction.

(Total for question = 6 marks)
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Q4.

In the Haber process nitrogen and hydrogen are reacted together to form ammonia.
(a) Complete the sentence by putting a cross (X ) in the box next to your answer.

The nitrogen used in the Haber process is obtained from

A air
coal

C crude oil

O O O O
w

D sea water

(b) The balanced equation for the reaction forming ammonia is
N,(g) + 3H,(g) = 2NH,(g)

(i) All substances in this reaction are in the same physical state.

Give the name of this physical state.

(ii) State the meaning of the symbol = in the equation.

(c) Some ammonia is reacted with sulfuric acid to make ammonium sulfate.

Write the word equation for this reaction.
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(d) Ammonium sulfate is used as a fertiliser.

State why farmers use fertilisers on their fields.

(1)

(e) Titration can be used to determine the exact volume of ammonia solution that reacts with
25.0 cm? of sulfuric acid.

The photograph shows a student carrying out a titration.

(1)

(ii) State what is added to the sulfuric acid to show when it has been neutralised by the
ammonia solution.

(1)

(Total for Question = 8 marks)

Q5.
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In the Haber process nitrogen and hydrogen are reacted together to form ammonia.
(a) Complete the sentence by putting a cross ( &) in the box next to your answer.

The nitrogen used in the Haber process is obtained from

A air
B coal

crude oil

O 0O O O
0

D sea water

(b) The balanced equation for the reaction forming ammonia is
N,(g) + 3H,(g) = 2NH,(qg)

(i) All substances in this reaction are in the same physical state.

Give the name of this physical state.

(c) Some ammonia is reacted with sulfuric acid to make ammonium sulfate.

Write the word equation for this reaction.

(d) Ammonium sulfate is used as a fertiliser.

State why farmers use fertilisers on their fields.
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(e) Titration can be used to determine the exact volume of ammonia solution that reacts with
25.0 cm? of sulfuric acid.

The photograph shows a student carrying out a titration.

(1)

(ii) State what is added to the sulfuric acid to show when it has been neutralised by the
ammonia solution.

(1)

(Total for Question = 8 marks)

Q6.
In the Haber process nitrogen and hydrogen are reacted together to form ammonia.
Some ammonia is reacted with sulfuric acid to make ammonium sulfate.

Write the word equation for this reaction.

STEMUP.CO.UK
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Q7.
In the Haber process nitrogen and hydrogen are reacted together to form ammonia.

Some ammonia is reacted with sulfuric acid to make ammonium sulfate.

Write the word equation for this reaction.

Q8.

A titration is to be carried out to find the concentration of a solution of sodium hydroxide.

The sodium hydroxide solution is titrated with dilute sulfuric acid.

The available apparatus includes a burette, a pipette, a funnel, a conical flask and an indicator.

(a) State one safety precaution that must be taken when using sodium hydroxide solution and
dilute sulfuric acid.

(b) The sodium hydroxide solution is made by dissolving 4.3 g of sodium hydroxide in water and
making the solution up to 250 cm? with water.

Calculate the concentration of the solution in g dm™.

concentration = ... gdm

(c) Write the balanced equation for the reaction of dilute sulfuric acid, H,SO,, with sodium
hydroxide.
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(d) The results of titrations to determine how much of an acid is required to neutralise a given
volume of an alkaline solution are shown in Figure 14.

titration 1 titration 2 titration 3 titration 4

final burette reading (cm?) 27 2740 29.20 29.30

initial burette reading (cm?) 0 2.10 4.00 3.50

volume of acid used (cm?) 27 25.30 25.20 25.80
Figure 14

Two of the titrations in Figure 14 should not be used to calculate the mean volume of acid
required.

Identify each titration and give a reason why it should not be used in the calculation of the
mean.

(Total for question = 7 marks)

Qo.

The reactivity of copper, magnesium and zinc was investigated.
Each metal was placed separately in dilute hydrochloric acid.
The amount of effervescence was observed.

(i) The same mass of metal was used in each experiment.
Which piece of apparatus should be used to find the mass of metal used?

[0 A abalance

L1 B a pipette
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[0 € astopwatch
[0 D athermometer

(ii) State two variables, apart from the mass of the metals, that should be controlled in this
investigation.

(iii) Magnesium produces the most vigorous effervescence.
Copper does not produce any effervescence.

Give the reason why copper does not produce any effervescence.

(iv) The magnesium reacts with dilute hydrochloric acid to form magnesium chloride solution
and hydrogen gas.

The equation for the reaction is
Mg(s) + 2HCI(aq) =» MgCly(................ ) + Ho(eoeeanne, )

Fill in the missing state symbols in the spaces provided.

(Total for question = 6 marks)

Q10.
(a) Hydrogen chloride, HCI, can be formed by the reaction of hydrogen, H,, with chlorine, Cl,.

Write the balanced equation for this reaction.
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(b) The electronic configuration of hydrogen is 1.
The electronic configuration of chlorine is 2.8.7.

Draw a dot and cross diagram to show the arrangement of electrons in a molecule of hydrogen
chloride, HCI.

Show outer electrons only.

Q11.
(a) Hydrogen chloride, HCI, can be formed by the reaction of hydrogen, H,, with chlorine, Cl,.

Write the balanced equation for this reaction.

(b) The electronic configuration of hydrogen is 1.
The electronic configuration of chlorine is 2.8.7.

Draw a dot and cross diagram to show the arrangement of electrons in a molecule of hydrogen
chloride, HCI.

Show outer electrons only.

Q1l2.

Some metals are found in the Earth's crust as uncombined elements.
Reactive metals are found in ores.

In ores, metals are combined with other elements.

An ore of iron is mostly iron oxide, Fe,0s.
Iron can be extracted from this iron oxide by heating it with carbon.

Balance this equation for the reaction that takes place.

2Fe0s + C— . Fe+ . CcO,
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(Total for question = 1 mark)

Q13.
Water can be produced by reacting hydrogen with oxygen.

Balance the equation for the reaction.

(Total for question = 1 mark)

Q14.
Sodium reacts with fluorine to form sodium fluoride, NaF.

Complete the balanced equation for this reaction.

2Na + .. — ... NaF

(Total for question = 2 marks)

Q15.
Sodium reacts with fluorine to form sodium fluoride, NaF.

Complete the balanced equation for this reaction.
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2Ma + i = NaF

(Total for question = 2 marks)

Q1l6.
Hydrogen peroxide decomposes to form water and oxygen.

The rate of this reaction can be found by measuring the volume of oxygen formed after different
time intervals.

Hydrogen peroxide solution is placed in a conical flask.
The apparatus is set up as shown in Figure 5.

bung i

hydrogen peroxide
solution
warm water -__ J

.,

Figure 5

Complete the balanced equation for the reaction and fill in the two missing state symbols.

o HiOslag) = 2H,00 )+ 00 )

(Total for question = 2 marks)

Q17.

Barium reacts with chlorine to produce barium chloride, BaCl,.

Write the balanced equation for this reaction.
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Q18.
Lithium, sodium and potassium are metals in group 1 of the periodic table.
When heated calcium burns in air to form calcium oxide.

(i) Write the word equation for this reaction.

(ii) In an experiment to determine the empirical formula for calcium oxide, 1.05 g of calcium
combined with 0.42 g of oxygen.

Calculate the empirical formula of the calcium oxide.
(relative atomic masses: Ca = 40, O = 16)

You must show your working.

(Total for question = 5 marks)
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Q19.

Calcium nitrate solution can be made by adding solid calcium carbonate to dilute nitric acid in a

beaker.

The solid calcium carbonate is added until some remains at the bottom of the beaker.

(i) After this reaction the liquid in the beaker is

C

O 0O 0O O

D

acidic
alkaline
neutral

pure water

(ii) Explain why the calcium carbonate is added until some solid remains at the bottom of the

beaker.

(iii) Write the balanced equation for the reaction between calcium carbonate and nitric acid to
form calcium nitrate, Ca(NOs),.

Q20.

(Total for question = 6 marks)

(a) Calcium nitrate solution reacts with sodium carbonate solution.
The products are calcium carbonate and another salt.

Write the word equation for this reaction.


https://stemup.co.uk

(b) (i) Complete the sentence by putting a cross ([]) in the box next to your answer.

The colour produced in a flame test by calcium ions is

A green
B lilac

C orange-red

O 0O O O

D yellow

(ii) Describe how a flame test is carried out on a solid.

(c) If calcium carbonate is heated strongly, it decomposes.

CaCO; - CaO + CO,

If 100 g of calcium carbonate is heated a calculation shows that 44 g carbon dioxide
should be formed.

(i) In an experiment 100 g of calcium carbonate was heated and only 40 g carbon dioxide
was formed.

Calculate the percentage yield of carbon dioxide in this reaction.

percentage yield of carbon dioxide =.........cc.ocovviiiiiiniin. %

(ii) Suggest a reason why only 40 g of carbon dioxide was formed in the experiment.
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(d) Complete the sentence by putting a cross ( []) in the box next to your answer.

lonic compounds

A conduct electricity when solid
B do not conduct electricity when molten

C have low boiling points

O O O O

D have high melting points

(Total for Question = 9 marks)

Q21.

(a) Calcium nitrate solution reacts with sodium carbonate solution.
The products are calcium carbonate and another salt.

Write the word equation for this reaction.

(b) (i) Complete the sentence by putting a cross ( []) in the box next to your answer.

The colour produced in a flame test by calcium ions is

[l A green
1 B lilac

[l € orange-red
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[l D yellow

(ii) Describe how a flame test is carried out on a solid.

(c) If calcium carbonate is heated strongly, it decomposes.
CaCO3 —» CaO + CO,

If 100 g of calcium carbonate is heated a calculation shows that 44 g carbon dioxide
should be formed.

(i) In an experiment 100 g of calcium carbonate was heated and only 40 g carbon dioxide
was formed.

Calculate the percentage yield of carbon dioxide in this reaction.

percentage yield of carbon dioxide =..........ccoceoviiiiiiiiinnnnn, %

(ii) Suggest a reason why only 40 g of carbon dioxide was formed in the experiment.

(d) Complete the sentence by putting a cross ( []) in the box next to your answer.

lonic compounds

[l A conduct electricity when solid

[[] B do not conduct electricity when molten
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[l € have low boiling points

[l D have high melting points

(Total for Question = 9 marks)

Q22.

Calcium nitrate solution reacts with sodium carbonate solution.
The products are calcium carbonate and another salt.

Write the word equation for this reaction.

Q23.

Calcium nitrate solution reacts with sodium carbonate solution.
The products are calcium carbonate and another salt.

Write the word equation for this reaction.
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