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Useful Data:  Atomic numbers and relative atomic masses are shown in the periodic table printed below.
One mole of any gas occupies 22.4 dm® at standard temperature and pressure
Faraday constant = 96500 C mol™ Q=lt

State symbols are expected to be included in all chemical equations.
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SECTION A — Answer ALL questions. This section carries 60 marks.

1  Use the given periodic table to identify an element that matches each description.

Description Element

An element that can form both positive and negative ions

The most reactive non-metal in the given periodic table

A yellow solid at room temperature

An element that has the same atomic mass as Argon

A reddish brown transition metal

A metal that is found in limestone

A transition metal that is the major component of steel

Is a red liquid at room temperature

An element that reacts vigorously with water and burns with a lilac
flame
The most reactive metal in the given periodic table

[10]

2  Place each of the sulfur compounds below near the best description.

sulfur dioxide sulfur trioxide sulfurous acid concentrated
sulfuric acid
hydrogen sulfide copper (I1) sulfate barium sulfate

calcium sulfate iron (111) sulfate iron (11) sulfate

Description Compound

A liquid that is a strong drying and dehydrating agent

A blue-coloured, water-soluble solid

Its hydrated form is known as gypsum

A gas that reacts with water to form sulfuric acid

The substance formed when sulfur dioxide reacts with water

A gas produced from the combustion of sulfur

A white solid which is not soluble at all in water

A substance that dissolves to form a brown solution

A poisonous gas that smells of rotten eggs

Forms a green agqueous solution that turns brown on standing

[10]

www, StudentBounty.com
-Homework Help & Pastpapers


http://www.studentbounty.com/
http://www.studentbounty.com

3a. 3.6 g of magnesium granules were added to excess dilute hydrochloric acid.

(i) Write two observations for this reaction.

(2]

(i) Write a balanced chemical equation to represent this reaction.
[2

b. (i) Calculate the number of moles of magnesium that reacted with the acid.

(2]

(i) How many moles of hydrogen were produced?

(1]

(iii) Find the volume of hydrogen produced from this reaction at standard temperature and
pressure.

(1]

C. If all the hydrogen given off from this reaction were collected and the temperature
changed from 0 °C (standard temperature) to 20 °C (room temperature), calculate the
new volume of gas, given that there was no change in pressure.

(2]
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An experiment was carried out in order to find the percentage of
calcium carbonate by mass in limestone. 3 g of crushed limestone
were placed in a flask and 30 cm® of 2 moldm™ hydrochloric acid
solution were added to it. The contents were swirled till there was
no more effervescence. 1.2 cm® of the acid remained unreacted ﬁé"f—'ﬁ’

after the reaction stopped completely.

. (i) What volume of acid solution reacted with the calcium carbonate in the limestone?

(1]

(i1) Find the number of moles of hydrochloric acid present in the volume found in question

a.(i) above, given that the molar concentration of the acid was 2 moldm™.

(2]

. Using the equation below:
2HC|(aq) + CaCO3(S) — CaClz(aq) + H20(|) + COz(g)

(i) Find the number of moles of calcium carbonate that reacted with the acid.

(1]

(if) Calculate the mass in g of calcium carbonate that reacted with the acid.
(Useful relative atomic masses: Ca = 40, C=12, 0=16)

(2]

(iii) Use the above result to find the percentage of calcium carbonate in the 3 g sample of

limestone used.

(1]

c. (i) Limestone is the raw material used to produce quicklime. Write a balanced chemical

equation to show this process.

[2
(i) Name an important condition that is necessary for this process to occur efficiently.

(1]
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5a. A piece of zinc foil was dipped into a beaker containing copper (1) sulfate

enough time to react.

Copper (I1)

sulfate
solution

(i) Write a balanced chemical equation to represent this reaction.

(2]

(ii) Describe two observations that would be noted some hours following the start of this

reaction.

(2]

b. (i) State, giving reasons, which substance in this reaction is acting as the oxidizing agent
and which substance is acting as a reducing agent.

(2]

(i) Write a balanced ionic equation for this reaction.
[2]

C. What would you observe if a piece of silver metal had been dipped into the copper (1)

sulfate solution instead of zinc? Give a reason for your answer.

(2]
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6 The diagram below shows the electrolytic process which is used to extract

from its ore.

graphite anodes

ore
dissolved
in molten
graphite cryolite, at
cathode ~~about

{cell lining) 950°%

molten

molten aluminium aluminium
steel cell out

a. (i) Give the common name and formula of the ore that is mined in order to extract

aluminium from it.

(2]

(i) Write the formulas of the ions present in the liquid inside the steel tank.

[1]

b. Write half equations to represent the processes taking place at the anode and cathode.
Anode: [2]
Cathode: [2

c. (i) Apart from aluminium and oxygen, what other by-product is formed during this process?

[1]

(i) To what type of world pollution does aluminium extraction contribute most?

(1]

(ili) What measure can be taken to reduce the pollution resulting from the extraction of
aluminium?

(1]
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SECTION B - Answer TWO questions only on the foolscap provided.
This section carries 40 marks.
7 Ammonia is an important gas that has a high
commercial value. It is manufactured industrially (on gas A
a large scale) by the direct combination of nitrogen
gas and hydrogen gas. Jake, a chemistry student, tries
to use this method to prepare ammonia in the school
laboratory. He places a gas jar full of one gas over a
gas jar filled with the other gas as shown in the gas B

diagram. He leaves them for an hour to make sure

that they mix and maybe react. )

Afterwards, he tests the contents to check if ammonia has been formed but he gets a negative

result. No ammonia is produced.

a. (i) Suggest which gas Jake should have placed on top and which at the bottom to ensure that
they mixed rapidly. Give a reason for your answer. [3]
(if) Give 3 reasons why you think no ammonia was produced from Jake’s experiment. [3]

(i) What is the single most important reason (limiting factor) that makes it very difficult to
produce ammonia by direct combination of elements in a school lab? [1]

(iv) Describe one chemical test that Jake could have used to check if ammonia had been

formed. [2]
(v) What important safety precaution should Jake take while carrying out this test? [1]
b. Name 2 industrial uses of ammonia. [2]

c. In the laboratory, a more convenient way of producing a sample of ammonia gas is by
reacting a metal hydroxide with an ammonium salt.
(i) Name 2 suitable substances that can be reacted to produce ammonia in the lab. 2]

(if) Write a balanced chemical equation to show how these two substances react. [2]

d. Ammonia can be dried and collected using a drying T

gas jar

tower as shown.

(i) Name a suitable drying agent for ammonia.

(i) Explain how ammonia is dried and collected .~
) O e drying tower with

f: drving agent in it

using this apparatus.

[4]
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8 Trudy, a chemistry student, wants to prepare a pure sample of dry chlorine
laboratory. She thinks of 2 possible methods.
Method A: By heating concentrated hydrochloric acid with manganese (1) oxide powder

Method B: By electrolysing a concentrated sodium chloride solution

a. For method A, Trudy uses the following equipment:

PN Concentrated
hydrochloric acid

—2_  COLLECTING
) APPARATUS

......
A

| manganesqis

(i) On your foolscap, draw 2 different possible pieces of apparatus that could be added to
the above setup for collecting dry chlorine. In your drawings show how chlorine that is
coming out of the delivery tube is collected in each piece of equipment. Include labels in
your diagrams.

(if) In the diagram above, explain why it is necessary to pass chlorine through water.

(iii) Why is chlorine then bubbled through concentrated sulfuric acid?

(iv) Write a balanced chemical equation to represent the reaction of concentrated
hydrochloric acid with manganese (IV) oxide.

(v) State one condition which is necessary for this reaction to take place.

b. For Method B: Draw a diagram of the apparatus that Trudy needs to use to produce and
collect a small sample of chlorine from the electrolysis of concentrated sodium chloride

solution. Label the diagram and do not forget to label all the products.

c. Trudy decides to compare the two methods, A and B, in order to choose the best one for
preparing dry chlorine gas in the laboratory.
(i) Give 2 advantages of method A over method B.
(if) Give 2 advantages of method B over method A.
(iii) Trudy eventually realises that one method is really not suitable at all for her purpose.

Which method is not suitable?
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9 A mixture consisted of two white powders A and B, which had been accidentall

same container.

A laboratory analyst wanted to determine what the white powders in the mixture were made

of. She needed to separate them and analyse them. So she carried out the following steps:

Step 1
She heated the solid mixture. Substance A sublimed to form a white cloud. This vapour
formed a white solid crust as it hit a cool inverted funnel. The crust was scraped off with a

spatula and dissolved in a small amount of water to form a colourless solution.

Step 2
Some of the solution of A was heated with sodium hydroxide solution. It gave out a pungent

gas X that turned moist red litmus paper blue.

Step 3
Another sample of solution A gave a white precipitate when tested with acidified silver

nitrate solution.

Step 4
A flame test was carried out on the remaining powder B. It gave the flame a golden yellow

colour.

Step 5
Powder B quickly dissolved in water to form a colourless solution. It gave a persistent white
precipitate when acidified barium chloride solution was added to it.
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a. (i)

(i)

(iii)
(iv)
V)
(vi)

b. (i)
(i)
(iii)
(iv)
v)

Draw a labelled diagram of the apparatus the analyst needed for step 1 in whi
solids were separated.

Identify the gas X which was produced in step 2 and briefly describe another chemi
test that can be used to test for it instead of the litmus paper.

What does the result of step 2 prove about substance A?

What does the result of step 3 prove about substance A?

Give the full chemical name of substance A.

Write 2 ionic equations to represent the reactions in step 2 and step 3 (one for each
step).

What does the test in step 4 show about substance B?

Describe briefly how a flame test should be carried out on a powder sample.
What does the test in step 5 show about substance B?

Give the full chemical name of substance B.

Write an ionic equation to represent the reaction in step 5.
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