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12462

Hydrogen peroxide decomposes in the presence of a catalyst to form oxygen and
water. The equation for the decomposition is:

2H,0,(aq) — 2H,0(l) + Oy(g)

(a) Explain how a catalyst increases the rate of reaction.

[2]

(b) 25.0cm? of 0.15mol/dm?3 hydrogen peroxide solution were placed in a conical
flask with 1.0g of a suitable catalyst and the gas volume measured over a period
of 60 seconds. The reaction was carried out at 25°C and the results obtained are
plotted in the graph below.
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(i) Atwhat time did the reaction finish?

[1]

(i) What was the total volume of gas produced in this reaction?

[1]

(iii) Circle the time interval below during which the rate of reaction was fastest.

Oto10s 10to 20s 20to 30s 30to 40s 40 to 50s

[1]

(iv) On the graph, sketch the line you would expect to obtain if the experiment
was repeated using 25.0cm? of 0.15mol/dm3 hydrogen peroxide solution
with 1.0 g of the same catalyst at 10°C. [1

[Turn over
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(c) The table below gives the bond energy in kJ for some covalent bonds.

Bond Bond energy /kJ
O0—O 146
O0=0 496
O—H 463

The covalent bonds which are present in the reactants and products are shown
below the equation for the decomposition of hydrogen peroxide.

2H,0, — 2H,0 + 0,
H
/ O _
0—O0 H™ H 0=0
/
H
/ /O\
0—O0 H H
/
H

(i) Calculate the energy required to break all the bonds in the reactants.

energy = kd [1]
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(ii) Calculate the total energy released when all the bonds are formed in the
products.

energy = kd [1]

(iii) Calculate the overall energy change for the reaction.

energy change = kd [2]

[Turn over
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2 The structural formulae of six organic compounds are shown below. They are
labelled A, B, C, D, E and F.

A B Cc
H H H H H H H H
H—G——¢—on H— G G b=t
Wb ; ’ ’
D E 2
H H H H H H H H
b=t T S TS S

oW hodu bl

(@) (i) Write the molecular formula of B and name the homologous series to which

it belongs.

(ii) Which organic compounds (A, B, C, D, E and F) are hydrocarbons?

(iii) Which two organic compounds (A, B, C, D, E and F) have the same
molecular formula?

(iv) Name compound F.

(v) Write a balanced symbol equation for the complete combustion of D.

12462

[2]

[1]

[1]

[1]

[3]
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(b) Some reactions of organic compound D are shown below.

1]
H—?—?—OH
H H

I reaction with substance X

i !5
. —
+— = e
H—C—C—H T
reaction with reaction with
Br Br bromine water H H hydrogen
D

(i) Name substance X.

[1]

(i) What is observed when D reacts with bromine water?

[2]

(iii) In the box in the diagram, draw the structural formula for the product formed
from the reaction of D with hydrogen. [1]

[Turn over
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(c) Many organic chemicals are obtained from crude oil. Name and describe the
process by which crude oil is separated into fractions.

Your answer should include:
e the name of the process
e an explanation of how the process separates crude oil into fractions

e the names of two of the fractions obtained and one use for each fraction.

In your answer you will be assessed on the quality of your written
communication including the use of specialist scientific terms.

Name of the process and an explanation of how the process separates crude oil

into fractions

Names of two of the fractions and one use for each fraction

[6]
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3  When sulfur burns in air, sulfur dioxide is formed. Sulfur dioxide contributes to the
formation of acid rain.

(a) (i) Write a balanced symbol equation for sulfur burning in air. Include state

symbols.
[3]
(i) Describe the appearance of sulfur.
[2]
(iii) What is the colour of the flame observed when sulfur burns in air?
[1]
(b) State two negative environmental effects of acid rain.
1.
2.
[2]

12462

*20GCM2110*

96 Q) &

\) ‘\1\ ‘J&‘ @) ‘J‘T

\ 1{
)
\

y Q) y Q) § Q)

) ) N
9 8

\Y)

HORAHS

) () %

\U)
\)

®) ‘g\ (3 ‘J‘Fw (¥) ‘J‘}' O ‘\‘%‘ ()

\gw
(N
N)

J‘Fw )

\]*)
\

J“‘ (%) ‘}j\‘ \9)

)

B.q

)1 Q)

() §



\‘.

(c) Some oxides of metallic and non-metallic elements are given in the table below.

\\1.

water carbon dioxide sulfur dioxide

magnesium oxide carbon monoxide copper(ll) oxide

Q)6 1Q) 1) 1Q) ) 1Q) ) 1Q)
2

N,
\i}\

(@)
(1)

(i) Name one oxide from the table which is black.

[1]

)

(i) Write a balanced symbol equation for the reaction of copper with oxygen to
form copper(ll) oxide.

()

HOHOHON

(Q)
»

[3]

(iii) Name one basic oxide from the table.

cE [1]

(iv) Name one colourless gaseous oxide from the table which is toxic.

CE ]

E (v) Name one gaseous oxide from the table which reacts with water to form
>3 carbonic acid.

[1]

S [Turn over
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(a) The image below shows three metals (magnesium, zinc and tin) reacting with
hydrochloric acid. Bubbles of hydrogen gas are observed in all reactions.

magnesium zinc tin

(i) Suggest why the reaction between tin and hydrochloric acid would not be
used to prepare a gas jar of hydrogen in the laboratory.

(ii) Write a balanced symbol equation for the reaction between zinc and
hydrochloric acid.

[1]

[3]
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(iii) Explain which metal (magnesium, zinc or tin) is most reactive.

[1]

(b) Ammonia is produced from the reaction of nitrogen with hydrogen according to
the balanced symbol equation below.

Ny(9) + 3HyQ9) = 2NH,(9)

(i) Whatis meant by =7

[1]
(ii) Explain why nitrogen is unreactive.
[2]
(iii) Name the salt formed when ammonia reacts with sulfuric acid.
[1]
[Turn over
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(c) Ammonia reacts with oxygen forming nitrogen and water according to the
balanced symbol equation below.

4NHy(@) + 30,(9) — 2N,g) + 6H,0(g)

Calculate the percentage atom economy in this reaction if nitrogen is the desired
product. Use the expression below:

mass of desired product “
total mass of products

Percentage atom economy = 100

percentage atom economy = % [3]
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5 Dilute sulfuric acid conducts electricity.

(@) (i) Whatis the chemical formula of sulfuric acid?

[1]

(ii) Explain why dilute sulfuric acid conducts electricity.

[2]

(b) The apparatus below is used to carry out the electrolysis of dilute sulfuric acid.
The electrodes used during this electrolysis are made from platinum.

—

o
\ Oo 9

dilute sulfuric
acid

bung /crocodile clip

battery

+||

(i) Using the words in the box below, complete the missing labels on the
diagram.

anode electrolyte oxygen

carbon dioxide cathode hydrogen

[4]
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(ii) What is meant by the term electrolysis?

[2]
(iii) State two reasons why the electrodes are made from platinum.
1.
2. [2]
(iv) What could be added to the apparatus to show that dilute sulfuric acid
conducts electricity?
[1]
[Turn over
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6 Metals such as copper, iron and aluminium are extracted from ores which contain
compounds of the metals.

(@) (i) Complete the table below.

Major metal compound

Metal Name of ore .
present in the ore
copper chalcopyrites copper(ll) sulfide
iron
aluminium

12462

(ii) Write the formula of copper(ll) sulfide.

[4]

[1]
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(b) The table below shows some of the results of a series of reactions between
metals and metal nitrate solutions. Only two results have been completed.

magnesium copper(ll) iron(Il) zinc
Metal . . . 4 . . . .
nitrate solution | nitrate solution | nitrate solution | nitrate solution
magnesium V4
copper
iron
zinc

12462

(i) Using your knowledge of the reactivity series, complete the table by
placing a tick (v") where you predict a reaction would occur and X where
you think no reaction would occur.

(if) Name the products of the reaction of magnesium with copper(ll) nitrate
solution.

[4]

(iii) Explain, in terms of reactivity, why zinc does not react with magnesium
nitrate solution.

[2]

THIS IS THE END OF THE QUESTION PAPER

[2]
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