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As it was a very hot day, a vendor at the school carnival added some salt or sodium chloride, to the
ice cooler where he kept his sodas.

He advertised with the sign shown.

(a)

(b)

®

(i)

/ Sodas for Sale \
=

AN
SO\
N—

Coldest Drinks

Sold Here
$2.00

Explain, in terms of melting point, why the vendor’s sodas were the coldest
sodas at the school carnival.

[1]

Sodium chloride is a compound.

Define the term compound.

[2]

Using only the outer shell electrons, show the bonding that occurs when sodium
is combined with chlorine to form sodium chloride (NaCl).

Show the charges on the ions.

[3]

[Turn over



(i)

(iii)

(iv)

Calculate the molar mass of sodium chloride.

[1]
The vendor added 10.9 grams of sodium chloride (NaCl) to the ice cooler.

Calculate the number of moles of sodium chloride that were added to the ice
cooler.

[1]

Explain why sodium chloride solution conducts electricity.

[2]

TOTAL MARKS [10]
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Students went on a field trip to obtain a sample of water from Lake Cunningham. The students
performed a few simple tests on the water sample.

(a)

(b)

One student sets up an apparatus to collect the dissolved salts from the brackish water.

The dry residue from the lake was tested using a flame test.

@) How does the student carry out a flame test?
2]
(i1) The student observed a lilac coloured flame.
Name the ion in this residue sample.
[1]
The student heats a sample of the lake water in an evaporating dish.
The table shows the mass readings the student records before and after heating.
empty evaporating dish / g 23,57
evaporating dish with lake water before heating / g 45.31
evaporating dish with salt residue after heating / g 30.99
(i) Give the mass of the lake water sample collected.
[1]
(i) Calculate the amount of residue that was collected in the sample.
(1]

[Turn over
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(c) The main salts found in the residue are tested for their solubility in 100 g of water at
various temperatures. Use this solubility curve to answer the questions.

120.0
= 100.0 dﬁ A
£ / solid B
-3
- 80.0 Fd /
: P
= 60.0 .
2 e solid C o
! / ——_—__,__.—-—""
%‘ 40.0 ________....-’ / solid D
E |
& 200 ———L_ e
/ ___--____—_.-
0.0
0 10 20 30 40 50 60 70 80 90 100
Temperature (°C)
(i) Name the most soluble salt at 50°C.
[1]
(ii) Name the salt that changed the least in solubility as the temperature increased.
e —_—— [1]
(iii) Determine the amount of solid substance obtained when solid B is cooled from
90°C to 55°C.
[2]
(iv) If solid A is a chloride salt with a formula of ACL,, suggest the group for solid A.

- =[]

TOTAL MARKS [10]



st

LS ]

This question is about the manufacture of sulphuric acid.

(a)

(b)

(©)

(d)

(€)

(f)

(2)

Name the method used to manufacture sulphuric acid from sulphur dioxide.

[1]

The first step in the process is the production of sulphur dioxide.

The next step is to produce sulphur trioxide.

Write the word equation to produce sulphur trioxide from sulphur dioxide.

[1]

State the approximate temperature and catalyst needed to produce sulphur trioxide from
sulphur dioxide.

temperature

catalyst , : [2]

Suggest why sulphur trioxide is not dissolved in water to form sulphuric acid.

[1]

State the pH of sulphuric acid.

[1]

Concentrated sulphuric acid can act as an acid, an oxidizing agent and a dehydrating agent.

(i) In the equation shown, concentrated sulphuric acid acts as an oxidizing agent.
Cu + 2H,80, — CuS0, + SO, + 2H,0

Name the substance being oxidized.

[1]

(ii) Describe a reaction in which concentrated sulphuric acid acts as a dehydrating
agent. Include the main product of the reaction in your description.

[2]

Name a fertilizer made from sulphuric acid.
[1]

TOTAL MARKS [10]
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4, Solid copper (II) carbonate undergoes thermal decomposition.
(a) Define thermal decomposition.
- [1]
(b) Write the word equation for the thermal decomposition of copper (II) carbonate.
o f 1
(c) (i) Name an acid that can be used to produce copper chloride from copper carbonate.
[1]
(i1) Write the formula of the acid and include the state symbol of the acid.
(2]
(d) Sodium carbonate does not undergo thermal decomposition. Suggest why.
[1]
(e) One of the substances used in the manufacture of cement is calcium oxide CaO.
(i) Complete the calculation to determine the mass of calcium oxide produced from
250g of calcium carbonate if 100g of CaCO, produces 56g of CaO.
CaCO, — Ca0
100g — 56g
2508 ——
- [2]
(iii) State the oxidation state for
Calcium atom
Calcium ion : 2]

TOTAL MARKS [10]
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This question is about the Periodic Table. Letters used do not represent symbols of the elements.

Metal P, has atomic number 3. and produces a gas when it is added to water.

(a)

(®)

(@

(i)

(iii)

Name the gas produced.

[1]
Give one other observation you can make when nzetal P is added to water.

[1]
Write the electronic configuration for:
an atom of P I
an ion of P e [2]

Three elements, with atomic numbers between 10 and 19, are given symbols X, Y and Z.

(i

(ii)

(iif)

(iv)

Element X has two electrons more than a noble gas.

Use the Periodic Table to give the name of element X.

[1]

Element Y is a metal that reacts vigorously with fluorine gas producing a yellow
flame.

Name element Y. o [1]

Write the chemical formula of the compound formed when Y reacts with fluorine.

[1]

Draw the electron configuration of a fluorine atom (Bohr model).

(1]



I o

) To which noble gas would the electron configuration of fluoride ion resemble?

[1]

(iv) An atom of element Z gains three electrons to form an ion (Z + 3¢~ —» Z3).

Name element Z. . [1]

TOTAL MARKS [10]
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Bromine does not occur naturally as an element. It occurs as a compound magnesium bromide in
sea water. It is extracted from sea water by the oxidation process. Chlorine is used to oxidize the
bromide ion from magnesium bromide to bromine.

(a)

(b)

(©)

i) In terms of electrons, define the term oxidation.
[1]
(i1) Give a reason for the displacement of the bromide ion from its compound by
chlorine.
[1]

State two ways in which chlorine is used in The Bahamas to prevent the spread of diseases.

2]
Fluorine, chlorine, bromine, iodine and astatine are a family of elements.
i) State the name given to this family of elements.
[1]
(ii) The boiling points of some of the members of the family are listed in the table
shown.
Predict the boiling point of astatine by filling in the blank in the table.
element boiling point °C
fluorine o W - iSS
chlorine -35
bromine 59
iodine 184
astatine S—
[1]

(iii) Suggest the colour of iodine.

[1]




(d)

(1)

(ii)

(iii)

=] 3=

Draw a molecule of chlorine (C1,), showing its outer electrons only.

[1]

What type of bonding exists between atoms in a molecule of chlorine?

[1]

Describe what you would see if damp blue litmus paper is placed in chlorine gas.

(1]

TOTAL MARKS [10]
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7. Solutions can be classified as acidic, alkaline or neutral depending on their pH value.

The table shows some solutions and their associated pH.

solution E F G H J

pH 3.0 9.0 1.5 7.0 5.5

(a)

(b)

(c)

(d)

Use the letters in the table to identify the solution that is:

(i) most acidic e

(ii) neutral __ T [2]
Write the symbols of ions in solutions, responsible for being

(1) acidic

(ii) alkaline , (2]

The insoluble salt barium sulphate is made by precipitation.

(i) Name the two soluble salts that can be used to form barium sulphate.
(2]
(i1) Write the word equation for the production of barium sulphate using the two
soluble salts named in (i).
(1]

(iii) Describe how to obtain pure barium sulphate at the end of the precipitation
reaction.

[1]

State the name of the reaction between acids and bases. Give the products of this reaction.

Name . = ]
Products , [1]
TOTAL MARKS [10]

[Turn over



=15

The diagram shows an electrolytic cell. The electrolyte is sodium chloride solution

(a)

(b)

(c)

1) Complete the diagram to show a battery with charges, and label the anode and
cathode. [2]
(ii) During electrolysis, explain in terms of electrons what is occurring at the anode
and cathode.
anode
cathode . [1]

Graphite is used as an electrode in this reaction.

(i) Give one reason why graphite being a non-metal, is used as an electrode.
— (1]
(i) State whether electrolysis of sodium chloride solution is an exothermic or
endothermie reaction.
[1]
Electroplating is an important application of electrolysis.
Example: A metal spoon is electroplated with silver.
(1) At which electrode would the metal spoon to be electroplated be placed in the
cell?
e S— [1]

|Turn over
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(i1) What would the other electrode be made of ?

(1]

(1ii) Name an electrolyte that can be used to electroplate the metal spoon with silver.

[1]

(iv) State one reason for electroplating.

[1]

(d) Give one use of electrolysis other than electroplating.

[1]

TOTAL MARKS [10]
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