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1.

An indigestion tablet contains sodium hydrogencarbonate and citric acid.
When the tablet is added to cold water a chemical reaction takes place and there is a lot of
fizzing.

(a)

The formula of the gas that causes the fizzing is CO2
Name this gas _____________________________________ .
(1)

(b)

This chemical reaction is endothermic.
(i)

Tick ( ) the statement which describes what happens to the temperature of the
solution.
Statement

Tick ( )

The temperature of the solution will increase.
The temperature of the solution will decrease.
The temperature of the solution will stay the same.
(1)

(ii)

Tick ( ) the statement which describes what happens to the energy during the
reaction.
Statement

Tick ( )

Energy is given out to the surroundings.
Energy is taken in from the surroundings.
No energy is given out to or taken from the
surroundings.
(1)
(Total 3 marks)
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2.

Distress flares are used to attract attention in an emergency.

Flares often contain magnesium. Magnesium burns to form magnesium oxide.
(a)

The distress flare burns with a bright flame because the reaction is very exothermic.
Complete the following sentence using the correct words from the box.
gives out heat

stores heat

takes in heat

An exothermic reaction is one which ____________________________________ .
(1)

(b)

The diagram shows the electronic structure of a magnesium atom.
The atomic (proton) number of magnesium is 12.

Magnesium atom
The atomic (proton) number of oxygen is 8.
Which diagram, A, B, C or D, shows the electronic structure of an oxygen atom?

Diagram _______________
(1)
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(c)

Magnesium ions and oxide ions are formed when magnesium reacts with oxygen. The
diagram shows the electronic structure of an oxide ion.

Oxide ion
Which diagram, J, K, L or M, shows the electronic structure of a magnesium ion?

Diagram _______________
(1)

(d)

Indigestion tablets can be made from magnesium oxide. The magnesium oxide neutralises
some of the hydrochloric acid in the stomach.
Draw a ring around the name of the salt formed when magnesium oxide reacts with
hydrochloric acid.
magnesium chloride

magnesium hydroxide

magnesium sulfate
(1)
(Total 4 marks)
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3.

A student did two experiments using ammonium chloride.
(a)

In the first experiment the student heated a small amount of ammonium chloride in a test
tube.

Two reactions take place in the test tube.
Reaction 1

ammonium chloride → ammonia + hydrogen chloride
(colourless gases)

Reaction 2

ammonia + hydrogen chloride → ammonium chloride

(i)

Complete the sentences by crossing out the incorrect word in each box.
Reaction 1 takes place at a

high
low

temperature.

Reaction 2 takes place at a

high
low

temperature.
(1)

(ii)

Draw a ring around the word which best describes reactions 1 and 2.
combustion

displacement

oxidation

reduction

reversible
(1)

(iii)

Suggest a reason for the mineral wool at the top of the test tube.
______________________________________________________________
______________________________________________________________
(1)
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(b)

In the second experiment the student mixed a small amount of ammonium chloride with
some water in a beaker.
The temperature of the water was measured before and after adding the ammonium
chloride.
Temperature before adding
the ammonium chloride

20°C

Temperature after adding
the ammonium chloride

16°C

Draw a ring around the word which best describes the process which takes place.
combustion

displacement

endothermic

exothermic

freezing
(1)
(Total 4 marks)

4.

A student heated some blue copper sulphate crystals. The crystals turned into white copper
sulphate.

(a)

The blue copper sulphate had to be heated to change it into white copper sulphate.
State whether the reaction was exothermic or endothermic. __________________
Explain your answer.
______________________________________________________________
______________________________________________________________
(1)
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(b)

The word equation for this reaction is shown below.

(i)

What does the symbol

tell you about this reaction?

______________________________________________________________
(1)

(ii)

How could the student turn the white powder back to blue?
______________________________________________________________
(1)
(Total 3 marks)

5.

Instant cold packs are used to treat sports injuries.

One type of cold pack has a plastic bag containing water. Inside this bag is a smaller bag
containing ammonium nitrate.
The outer bag is squeezed so that the inner bag bursts. The pack is shaken and quickly gets very
cold as the ammonium nitrate dissolves in the water.
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(a)

One of the statements in the table is correct.
Put a tick ( ) next to the correct statement.
( )

Statement
The bag gets cold because heat energy is given out to the surroundings.
The bag gets cold because heat energy is taken in from the surroundings.
The bag gets cold because plastic is a good insulator.

(1)

(b)

Draw a ring around the word that best describes the change when ammonium nitrate
dissolves in water.
electrolysis

endothermic

exothermic
(1)

(c)

Suggest and explain why the pack is shaken after the inner bag has burst.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(Total 4 marks)

6.

This question is about energy changes in chemical reactions.
(a)

Complete the word equation for the combustion of hydrogen.
hydrogen

+

oxygen

→

___________________
(1)
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(b)

Figure 1 shows a simple energy level diagram.

(i)

Which arrow, A, B or C, shows the activation energy?
Tick (✔) one box.
A
B
C
(1)

(ii)

What type of reaction is shown by the energy level diagram in Figure 1?
Give a reason for your answer.
Type of reaction _________________________________________________
Reason _______________________________________________________
______________________________________________________________
(2)

(iii)

For a reaction, the value of A is 1370 kJ and C is 3230 kJ.
Calculate the value of B.
______________________________________________________________
______________________________________________________________
B = _______________________________ kJ
(1)
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(c)

Alcohols are used as fuels.
A group of students investigated the amount of energy released when different alcohols are
burned.
The students used the apparatus shown in Figure 2.

(i)

Figure 3 shows the start temperature and the final temperature of the water.

Write the start temperature and the final temperature of the water in Table 1.
Work out the increase in temperature to complete Table 1.
Table 1
Start temperature of the water in °C
Final temperature of the water in °C
Increase in temperature in °C
(3)
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(ii)

The students worked out the heat energy released by burning 1 g of each alcohol.
The students used the equation:
Heat energy released = m × 4.2 × increase in temperature
Look at Figure 2. What is the value of m?
m = _______________________________ g
(1)

(iii)

Table 2 shows the students’ results.
Table 2

Name of
alcohol

Number of carbon atoms in
one molecule of alcohol

Heat energy released when 1 g of
alcohol is burned in kJ

Methanol

1

11.4

Ethanol

2

13.5

Propanol

3

20.1

Butanol

4

16.8

Pentanol

5

17.2

Which value of heat energy released is anomalous?
____________________________________
(1)

(iv)

Look at Table 2.
What is the relationship between the number of carbon atoms in one molecule of
alcohol and the heat energy released when 1 g of the alcohol is burned?
______________________________________________________________
______________________________________________________________
(1)
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(v)

The value in a data book for the amount of heat energy released when 1 g of butanol
is burned completely is 36.2 kJ.
Suggest two reasons why the students’ result for butanol is lower than the data book
value.
1. ____________________________________________________________
______________________________________________________________
2. ____________________________________________________________
______________________________________________________________
(2)

(vi)

The displayed structure of butanol is:

What is the functional group of the alcohol?
Tick (✔) one box.
–– C –– C
–– C –– H
–– O –– H
(1)
(Total 14 marks)

7.

A student investigated the temperature change in displacement reactions between metals and
copper sulfate solution.
This is the method used.
1.

Measure 50 cm3 of the copper sulfate solution into a polystyrene cup.

2.

Record the starting temperature of the copper sulfate solution.

3.

Add the metal and stir the solution.

4.

Record the highest temperature the mixture reaches.

5.

Calculate the temperature increase for the reaction.

6.

Repeat steps 1-5 with different metals.
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Page 11 of 26

(a)

Draw one line from each type of variable to the name of the variable in the investigation.

(2)

(b)

The student used a polystyrene cup and not a glass beaker.
Why did this make the investigation more accurate?
Tick one box.

Glass is breakable

Glass is transparent

Polystyrene is a better insulator

Polystyrene is less dense
(1)
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The table below shows the student’s results.

Metal

(c)

Temperature
increase in °C

Magnesium

38

Nickel

8

Zinc

16

Complete Figure 1.
Use data from the table above.
Figure 1

(2)

(d)

The student concluded that the reactions between the metals and copper sulfate solution
are endothermic.
Give one reason why this conclusion is not correct.
___________________________________________________________________
___________________________________________________________________
(1)
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(e)

The temperature increase depends on the reactivity of the metal.
Write the metals magnesium, nickel and zinc in order of reactivity.
Use the table above.
Most reactive _________________________
_________________________
Less reactive _________________________
(1)

(f)

Y is an unknown metal.
Describe a method to find the position of Y in the reactivity series in Question (e)
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(3)

Figure 2 shows the reaction profile for the reaction between zinc and copper sulfate solution.
Figure 2
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(g)

Which letter represents the products of the reaction?
Tick one box.

(1)

(h)

Which letter represents the activation energy?
Tick one box.

(1)
(Total 12 marks)

8.

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 Assemble the pieces to be joined and then hold them together with tape.

Step 4 Leave the glue to set.
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(a)

When liquids A and B are mixed a chemical reaction takes place.
(i)

This reaction is exothermic.
Complete the sentence below using a word or phrase from the box.
decrease

increase

stay the same

During the reaction the temperature of the mixture will __________________ .
(1)

(ii)

When the glue sets it forms a giant covalent structure.
Draw a ring around one property that you would expect the set glue to have.

good conductor of electricity

low melting point

high melting point
(1)

(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

Complete the sentences below using words or phrases from the box.
decrease

increase

stay 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)
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(ii)

Put a tick ( ) next to the two reasons why an increase in temperature affects the rate
of reaction.
( )

Reason
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)

9.

Hydrogen peroxide decomposes slowly to give water and oxygen.
The reaction is exothermic.
2H2O2
(a)

→

2H2O

+

O2

In an exothermic reaction, energy is given out.
Draw a ring around the correct answer to complete the sentence.
goes down.
In an exothermic reaction, the temperature

goes up.
stays the same.
(1)
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(b)

The energy level diagram for this reaction is shown below.

The energy changes, A, B and C, are shown on the diagram.
Use the diagram to help you answer these questions.

(i)

Which energy change, A, B or C, is the activation energy?
(1)

(ii)

Which energy change, A, B or C, shows that this reaction is exothermic?
(1)
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(iii)

Hydrogen peroxide decomposes quickly when a small amount of manganese(IV)
oxide is added.
Draw a ring around the correct answer to complete each sentence.
Hydrogen peroxide decomposes quickly because
a catalyst.
manganese(IV) oxide is

an element.
a solid.

activation energy.
The manganese(IV) oxide has lowered the

boiling point.
temperature.
(2)

(c)

A student did an experiment to find the amount of energy produced when hydrogen
peroxide solution is decomposed using manganese(IV) oxide.
The apparatus the student used is shown in the diagram.

The student first measured the temperature of the hydrogen peroxide. Then the student
added the manganese(IV) oxide, stirred the mixture and recorded the highest temperature.
(i)

Suggest why the student stirred the mixture before recording the highest
temperature.
______________________________________________________________
______________________________________________________________
(1)

www.examqa.com

Page 19 of 26

(ii)

The biggest error in this experiment is heat loss.
Suggest how the student could change the apparatus so that less heat is lost.
______________________________________________________________
______________________________________________________________
(1)
(Total 7 marks)

10.

A student investigates the energy released when zinc powder reacts with copper sulfate solution.
The student uses the apparatus shown in Figure 1.

The student:
•
measures 100 cm 3 copper sulfate solution into a beaker
•
measures the temperature of the copper sulfate solution
•
puts 1 g zinc powder into the beaker
•
stirs the mixture with a thermometer
•
measures the highest temperature.
The student’s results were:
Starting temperature = 21 °C
Highest temperature = 32 °C
(a)

(i)

Calculate the change in temperature.
______________________________________________________________
Change in temperature = ____________________ °C
(1)
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(ii)

Calculate the energy released in the reaction.
Use the equation
energy released
in J

=

volume of solution
in cm3

× 4.2 × temperature change
in °C

______________________________________________________________
______________________________________________________________
Energy released = ____________________ J
(2)

(b)

The reaction of zinc with copper sulfate is exothermic.
How can you tell from the student’s results that the reaction is exothermic?
___________________________________________________________________
___________________________________________________________________
(1)

(c)

The energy diagram for the reaction is shown in Figure 2.

(i)

How can you tell from the energy diagram that the reaction is exothermic?
______________________________________________________________
______________________________________________________________
(1)
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(ii)

Which arrow shows the activation energy in Figure 2?
Tick ( ) one box.

A

B

C
(1)
(Total 6 marks)
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11.

A camping stove uses propane gas.

(a)

A student did an experiment to find the energy released when propane is burned.
The student:
•

put 500 g water into a beaker

•

measured the temperature of the water

•

heated the water by burning propane for 1 minute

•

measured the temperature of the water again.

The student found the temperature change was 20 °C.
The student can calculate the energy released, in joules (J), using the equation:
energy released (J) = mass of water (g) × 4.2 × temperature change (°C)
(i)

Use the student’s result to calculate the energy released in joules (J).
______________________________________________________________
______________________________________________________________
Energy released = _________________________ J
(2)
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(ii)

State two safety precautions that the student should take during the experiment.
1. ____________________________________________________________
______________________________________________________________
2. ____________________________________________________________
______________________________________________________________
(2)

(iii)

Tick ( ) two boxes which describe how the student could make his result more
accurate.
Tick ( )
Stir the water before measuring the temperature.
Heat the water until it boils.
Place a lid on the beaker.
Use a larger beaker for the water.
(2)
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(b)

The change in energy when propane is burned can be shown in an energy level diagram.

Draw one line from each description to the correct letter.
Letter

Description

P
products
Q
activation energy
R
energy released by the
reaction
S
(3)
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(c)

Propane and hydrogen are both used as fuels.
Some information about propane and hydrogen is given in the table.
Fuel

Resource

Products formed when fuel burned

propane

crude oil

carbon dioxide and water

hydrogen

water

water

Use the information in the table to suggest two disadvantages that propane has as a fuel
compared to hydrogen.
1. _________________________________________________________________
___________________________________________________________________
2. _________________________________________________________________
___________________________________________________________________
(2)
(Total 11 marks)
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