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1.

An airship caught fire when it was coming in to land in 1937. The airship was filled with
hydrogen. A spark or flame ignited the hydrogen. The hydrogen reacted with oxygen in the air to
produce water.
(a)

Write a word equation for the reaction of hydrogen with oxygen.
___________________________________________________________________
(1)

(b)

Draw a ring around the correct answer in each box to complete this sentence.
released
When reactions take place, energy is

supplied

to break the existing bonds

released
and energy is

supplied

when new bonds form.
(1)

(c)

An energy level diagram for the reaction of hydrogen and oxygen is shown below.

Use the energy level diagram above to help you to answer these questions.
(i)

Which energy change, A, B or C, represents the activation energy?

(1)
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(ii)

Which energy change, A, B or C, shows that the reaction is exothermic?

(1)

(iii)

Explain why the hydrogen and oxygen needed a spark or flame to start the reaction.
______________________________________________________________
______________________________________________________________
(1)
(Total 5 marks)

2.

Choose words from this list to complete the sentences,
ammonia
electrical

carbon dioxide

hydrogen

heat

nitrogen

solar

sound

(a)

In air, the two most common gases are oxygen and _______________________ .

(b)

When natural gas burns, energy is released mainly as _____________________ .

(c)

When natural gas burns, a gas is produced which turns limewater milky.
The gas is _____________________________ .
(Total 3 marks)

3.

Hand warmers use chemical reactions.

(a)

The table shows temperature changes for chemical reactions A, B and C.

Reaction

Starting
temperature in °C

Final temperature
in °C

Change in
temperature in °C

A

18

25

+7

B

17

___________

+5

C

18

27

+9

What is the final temperature for reaction B? Write your answer in the table.
(1)
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(b)

(i)

What name is given to reactions that heat the surroundings?
______________
(1)

(ii)

Which reaction, A, B or C, would be best to use in a hand warmer?

Reaction
Give a reason why you chose this reaction.
______________________________________________________________
______________________________________________________________
(2)
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(c)

A student added water to some anhydrous copper sulfate.

The equation for the reaction is shown.
anhydrous copper sulfate
CuSO4

+

water

+

5 H2O

hydrated copper sulfate
CuSO4.5H2O

The student measured the temperature before and after the reaction.
(i)

The measurements showed that this reaction can be used for a hand warmer.
Draw a ring around the correct answer to complete the sentence.
When water is added to anhydrous copper sulfate the temperature

increases.
of the mixture

decreases.
stays the same.
(1)

(ii)

Anhydrous copper sulfate is white.
What colour is seen after water is added to the anhydrous copper sulfate?
________________________________________
(1)

(iii)

What does the symbol

mean?

______________________________________________________________
(1)
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(iv)

The student heated a tube containing hydrated copper sulfate.
Name the solid substance produced.
______________________________________________________________
(1)
(Total 8 marks)

4.

The following steps show how to use a type of glue.
Step 1 Measure out equal amounts of the liquids from tubes A and B.

Step 2 Mix the liquids to make the glue.
Put a thin layer of the glue onto each of the surfaces to be joined.

Step 3 Put the pieces together and hold them with tape.

Step 4 Leave the glue to set.
(a)

When liquids A and B are mixed a chemical reaction takes place.
This reaction is exothermic.
What does exothermic mean?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
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(b)

The time taken for the glue to set at different temperatures is given in the table below.

(i)

Temperature in°C

Time taken for the glue to set

20

3 days

60

6 hours

90

1 hour

Use the correct answer from the box to complete each sentence.
decreases

increases

stays the same

When the temperature is increased the time taken for the glue to set
______________________________________________________________
When the temperature is increased the rate of the setting reaction
______________________________________________________________
(2)

(ii)

Tick (

) two reasons why an increase in temperature affects the rate of reaction.
Reason

Tick (

)

It gives the particles more energy
It increases the concentration of the particles
It increases the surface area of the particles
It makes the particles move faster
(2)
(Total 6 marks)
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5.

A student investigated the amount of energy released when four different makes of plain salted
crisps were burned.

The following method was used for each make of plain salted crisp. The pieces of crisp were all
the same size.
•

The starting temperature of the water was measured.

•

The piece of crisp was burned underneath the test tube.

•

The final temperature of the water was measured.

(a)

The results of the investigation are shown in the table.

Make 1

Make 2

Make 3

Make 4

Final temperature of
the water in °C

26

25

29

25

Starting temperature
of the water in °C

19

20

20

21

Temperature rise of
the water in °C

7

5

9

(i)

Calculate the temperature rise for make 4.
______________________________________________________________
Temperature rise = ______________________ °C
(1)
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(ii)

Which make of crisp, 1, 2, 3 or 4, releases the most energy?
Make __________________________
Give a reason for your answer.
______________________________________________________________
______________________________________________________________
(2)

(b)

The energy needed by a student is about 9000 kJ each day.
(i)

One large bag of crisps states that the energy released by the crisps is 240 kcal.
Calculate the energy of this bag of crisps in kJ.
1 kcal = 4.2 kJ
______________________________________________________________
______________________________________________________________
Answer = ______________________________ kJ
(2)

(ii)

Eating too many crisps is thought to be bad for your health.
Use the information above and your knowledge to explain why.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
(Total 7 marks)
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6.

During a thunderstorm lightning strikes the Eiffel Tower.

By M. G. Loppé [Public domain], via Wikimedia Commons

In lightning the temperature can reach 30 000 °C. This causes nitrogen and oxygen in the air to
react, producing nitrogen oxide. This reaction has a high activation energy and is endothermic.
(a)

Nitrogen and oxygen in the air do not react easily.
What makes nitrogen and oxygen react during thunderstorms?
___________________________________________________________________
(1)

(b)

Complete the word equation for the reaction of nitrogen with oxygen.
nitrogen

+

____________

→

______________________
(1)
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(c)

In an endothermic reaction, energy is taken in from the surroundings.
Draw a ring around the correct answer to complete the sentence.
less than
In an endothermic reaction, the energy needed to break existing bonds is

more than
the same as

the energy released from forming new bonds.
(1)

(d)

The energy level diagram for this reaction is shown.

Use the energy level diagram to help you to answer these questions.

(i)

Which energy change, A, B or C, represents the activation energy?

(1)

(ii) Which energy change, A, B or C, shows that this reaction is endothermic?

(1)
(Total 5 marks)
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7.

The gases produced when coal burns are cooled by ice and then bubbled through limewater.

(a)

Complete these sentences.
(i)

The coal is reacting with ________________________ when it burns.

(ii)

During burning, elements in the coal are converted to compounds
called ______________________________.
(2)

(b)

Choose words from this list to complete the sentences.
carbon

carbon dioxide
sodium

(i)

sulphur

sulphur dioxide

water

Liquid X is a compound made from hydrogen and oxygen.
It is called _____________________________________________________

(ii)

Sulphur dioxide is an acidic gas. It is given off when coal burns, because coal
contains the element _____________________________________________

(iii)

Most fuels are compounds of hydrogen and __________________________
(3)

(c)

Burning coal is an exothermic reaction.
Explain what “exothermic” means.
___________________________________________________________________
___________________________________________________________________
(1)
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(d)

(i)

Which gas turns limewater cloudy?
______________________________________________________________

(ii)

Which element in the coal is oxidised to form this gas?
______________________________________________________________
(2)
(Total 8 marks)

8.

Read the information about car engines.
Burning petrol in air is an exothermic reaction. This reaction is used in car engines.
When petrol burns it produces harmful substances such as nitrogen oxides and
carbon monoxide.
A catalytic converter stops these harmful substances being released into the air.

(a)

Draw a ring around the correct answer to complete each sentence.
(i)

The exothermic reaction makes the temperature
decrease.
of the engine

increase.
stay the same.
(1)

(ii)

This is because during
energy is taken in from the surroundings.
exothermic reactions

energy is given out to the surroundings.
there is no energy change.
(1)
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(b)

The diagram shows a catalytic converter which removes harmful substances.
The catalytic converter has two parts, A and B, which contain different catalysts.

(i)

The equation for the reaction that takes place in part A is:
2NO

→

N2

+

O2

Which one of the substances shown in the equation is a compound?
Give the formula of this compound.
______________________________________________________________
(1)

(ii)

The equation for the reaction that takes place in part B is:
2CO

+

O2

→

2CO2

Why is it important to stop carbon monoxide (CO) from being released into the air?
______________________________________________________________
______________________________________________________________
(1)

(c)

The table lists some statements about catalysts. Only two statements are correct.
Tick (

) the two correct statements.
Statement

Tick (

)

A catalyst can speed up a chemical reaction.
A catalyst is used up in a chemical reaction.
Different reactions need different catalysts.
A catalyst does not change the rate of a chemical
reaction.
(2)
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(d)

Modern catalytic converters contain nanosized particles of catalyst.
Less catalyst is needed when nanosized catalyst particles are used.
(i)

Complete the sentence.
The size of nanosized particles is ____________________ than normal sized
particles.
(1)

(ii)

The catalysts contain platinum.
Suggest why a manufacturer of catalytic converters would want to use less catalyst.
______________________________________________________________
______________________________________________________________
(1)
(Total 8 marks)

9.

A student investigated some instant soup.
(a)

Instant soup contains a food additive which has the formula:
NaH2PO4
Give the names of all the elements in this compound.
The periodic table on the Data Sheet may help you to answer this question.
___________________________________________________________________
___________________________________________________________________
(2)

(b)

The student investigated the reaction which takes place when soup powder is added to
cold water.
The student thought that the reaction might be exothermic.
(i)

What is meant by the term exothermic reaction?
______________________________________________________________
______________________________________________________________
(2)
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(ii)

Describe an experiment that the student could do to prove that this reaction is
exothermic.
To gain full marks in this question you should write your ideas in good
English. Put them into a sensible order and use the correct scientific words.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(4)
(Total 8 marks)

10.

The diagram shows the apparatus for an experiment. Hydrated copper sulphate crystals were
heated. They became anhydrous copper sulphate.

(a)

Name a suitable piece of equipment to heat tube A.
___________________________________________________________________
(1)
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(b)

Use words from the box to complete the two spaces in the table. You may use each word
once or not at all.

black

blue

orange

red

purple

white

Name

Colour

Hydrated copper sulphate crystals

__________________________

Anhydrous copper sulphate

__________________________
(2)

(c)

What is the purpose of the ice and water in the beaker?
___________________________________________________________________
___________________________________________________________________
(1)

(d)

Drops of a clear, colourless liquid formed on the inside of tube B.
(i)

Name the liquid.
______________________________________________________________
(1)

(ii)

Explain how the liquid came to be inside tube B.
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)

(e)

Anhydrous copper sulphate can be turned into hydrated copper sulphate. What would you
need to add? Apart from the change in colour, what could you observe?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
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(f)

Copper sulphate can be made from black copper oxide by reacting it with an acid. Name
the acid.
___________________________________________________________________
(1)
(Total 10 marks)
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11.

A student investigated the energy change occurring in the endothermic reaction between
potassium hydrogencarbonate and hydrochloric acid.
Figure 1 shows the apparatus used.

This is the method used.
1. Measure 50 cm3 hydrochloric acid into a glass beaker.
2. Measure 1.0 g of potassium hydrogencarbonate.
3. Add the potassium hydrogencarbonate to the hydrochloric acid.
4. Stir until all the potassium hydrogencarbonate has reacted.
5. Record the lowest temperature reached.
6. Repeat steps 1‒5 two more times.
7. Repeat steps 1‒6 with different masses of potassium hydrogencarbonate.
(a)

Which is the most suitable apparatus to use to measure 50 cm3 of hydrochloric acid?
Tick (✔) one box.

Balance

Conical flask

Gas syringe

Measuring cylinder
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(1)

(b)

The student used a glass beaker for the reaction.
Suggest one change to the apparatus that would improve the accuracy of the results.
Give a reason for your answer.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)

(c)

Which two variables should the student keep the same to make this a fair test?
Tick two boxes.

Mass of potassium hydrogencarbonate

Same balance

Same thermometer

Starting temperature of hydrochloric acid

Volume of hydrochloric acid
(2)
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(d)

Figure 2 shows part of the thermometer used to measure the temperature.

What is the temperature reading on the thermometer?
Temperature = ___________ °C
(1)

The table shows a set of results.

Lowest temperature in °C
(e)

Test 1

Test 2

Test 3

16.1

15.8

15.9

What is the range of the lowest temperature?
From _________ °C to _________ °C
(1)

(f)

Calculate the mean lowest temperature.
Use the table above.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Mean lowest temperature = ______________________ °C
(2)

(g)

How do the results show that the reaction is endothermic?
___________________________________________________________________
___________________________________________________________________
(1)
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The graph shows the student’s results.

(h)

Draw two straight lines of best fit on the graph above.
(2)

(i)

Describe how the lowest temperature changes as the mass of potassium
hydrogencarbonate added increases.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(3)
(Total 15 marks)

www.examqa.com

Page 21 of 21

