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Chromium, Cr, is a transition metal.
It is obtained from its oxide by the reaction shown.

CryO4 + 2A1 —> AL,O, + 2Cr
(a) What is the oxidation state of

(i) chromium in Cr,0,,

............................................................................................................................. [1]
(i) atluminium in Al,0,?
............................................................................................................................. (1
(b) State the reducing agent in the reaction.
..................................................................................................................................... (1]
(c¢) Describe a test to confirm that the substance named in (b) is a reducing agent.
O ettt eoes oo
FESUI ettt st oo [2]

[Total: 5]

The compound borazine was first made over 90 years ago. It was thought to have the
structure shown below.

(a) (i) Whatis the molecular formula and the empirical formula of borazine?

molecular formula

empirical formula

(i) If the structural formula is correct, what will be the number of bonding electrons
around one nitrogen atom in the molecule of borazine?
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(iii) Liguid borazine reacts with water to form ammonia, hydrogen and an aqueous
solution of boric acid, HBBOS.

Construct a balanced equation for this reaction, including state symboils.

(b) Carbon forms many organic compounds which fall into various homologous series.

Explain why carbon is able to form many organic compounds.

(c) (i) Draw the structural formulae of ethyl ethanoate and butanoic acid showing all the
bonds around all the atoms.

ethyl ethanoate butanoic acid 2]

(ii) Explain why ethyl ethanoate and butanoic acid are said to be structural isomers.

..................................................................................................................................

(iii) Describe a chemical test to distinguish between ethyl ethanoate and butanoic acid.

..................................................................................................................................

[Total: 15]
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4

A student is provided with aqueous solutions of four metal sulphates. Each metal rod is
dipped in turn into each of the four metal sulphate solutions. The results are shown in the

table.
iron magnesium zinc copper
copper(Il) : , :
sulphate copper displaced | copper displaced | copper displaced
magnesium no reaction no reaction no reaction
sulphate
zinc sulphate no reaction zinc displaced no reaction
iron(Il) sulphate iron displaced iron displaced no reaction

(a)

(b)

(c)

(d)

Write the metals in order of increasing reactivity.

..........................................................................................................................................

least reactive most reactive

[2]
Suggest an explanation in terms of electron loss or gain for your answer to (a).

..........................................................................................................................................

Write an ionic equation for the reaction which takes place between iron and copper(Il)
sulphate.

When an aluminium rod is dipped into iron(II) sulphate solution, no change is seen, yet
aluminium is higher in the activity series than iron. Explain why there is no reaction.

[Total: 7]

JFor
Examiner's
Use



%‘

5 For
Examiner's
\ N . . ; U

4 When an electric current is passed through the circuit shown in the diagram for a set time, *

0.54 g of silver is deposited on the cathode in cell I.

silver copper(1l) ! dilute ]
nitrate- ~ - -~~~ Sulphate - .- - - ST, o o mmpiss. « w5
solution solution acid

(a) Which electrode is the cathode in cell I?

..................................................................................................................................... [1]
(b) At which electrode is copper deposited in celt 117
..................................................................................................................................... 1]
(c) (i) Write an equation for the formation of silver at the cathode in cell l.
............................................................................................................................. (1]
(i) How many moles of electrons were used to produce 0.54g of silver?
(2]
(iii) Calculate the mass of copper deposited at the cathode in cell Ik
[3]

in cell Il hydrogen is produced by the equation |
2H* +2e —> H,

(iv) Calculate the volume of hydrogen produced in cell Il at r.t.p.

[2]
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Study the flow chart shown and answer the questions that follow. The letters F — | are not the
chemical symbols for the substances.

(a) (i)

(ii)

(b) (i)

(ii)

(iii)

cool
mixture of ——p |  ammonium
gasF+gasH | «—— salt G
heat
add water
dd colourless
= AQUEOUS solution of G )
sodxum add acidified
hydroxide silver nitrate
’ white
gas precipitate |
add aqueous
copper(lI)
sulphate deep blue
solution

What is the name of gas H evolved in the reaction?

Describe the colour change when a drop of Universal Indicator is added to a
solution of gas H.

MBITIE oottt ee s
L 2]
Name the white precipitate 1.
............................................................................................................................. [1]
Name the change which occurs when salt G is heated.
............................................................................................................................. [1]

[Total: 6]
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7

A sample of water from a limestone area needed a large quantity of soap to form lather.
After heating, the same amount of the sample of water formed lather easily with a very small
guantity of soap.

(a) Name a compound which caused the hardness in the sample of water.

..........................................................................................................................................

(c) Explain why after heating the sample of water, lather was formed with a very small
quantity of soap. Include an equation in your answer.

..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................

.....................................................................................................................................

..........................................................................................................................................

..........................................................................................................................................

[Total: 8]
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Bronze, an alloy of copper, is used to make ornaments some of which corrode when exposed
to air for a long time.

(a) Write the symbol for the other element in bronze.

..................................................................................................................................... [1]
(b) The table gives information about some of the compounds formed when bronze
corrodes.
compound formula mass of 1 mole percentage copper
P Cu,0 144 88.9
Q CuCQO;. Cu(OH), 222 ST
R Cu,(OH),ClI
(i) Complete the table. [2]
(i) Suggest one substance in the air responsible for the corrosion of bronze.
............................................................................................................................. (1]
(iti) Describe a chemical test to show that compound Q contains carbonate ions.
S
FESURS oo (2]

(c) Another product of the corrosion of bronze is basic copper(II) carbonate. It has a formula
of the type xCu(OH)Z.yCuCOS, where x and y are whole numbers.

The basic copper(Il) carbonate is heated in the apparatus shown.

basic
copper(Il)

carbonate
/

1

liquid T
collects here

aqueous sodium hydroxide
reacts with carbon dioxide
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Aqueous sodium hydroxide reacts with carbon dioxide.

(i) Explain why this reaction occurs.

..................................................................................................................................

..................................................................................................................................

(i) Name the products formed when aqueous sodium hydroxide reacts with carbon
dioxide.

(d) Equations for the reactions that occur when basic copper(II) carbonate is heated are

shown below.

CuCO, — CuO + GO,

Cu(OH), —> CuO + H,0

When a certain mass of basic copper(ll) carbonate is heated, 5.28g of carbon dioxide
and 1.08 g of water are formed.

Use this data to find the values of x and y in the formula of basic copper carbonate,
xCu(OH),.yCuCO,. Follow the steps below.

(i) State the mass of 1 mole of carbon dioXide. ......ccecvviiinininninii g[1]

(ii) Calculate the number of moles of carbon dioxide formed.

(2]
(iii) State tha mass of aNE MOIE OF WALSE, v ssmmmmsssessmrammmmssrapessessmnpprssesessvsonsons g1}
(iv) Calculate the number of moles of water formed.
[1]
(v) Use the number of moles of water and carbon dioxide to calculate the value of x
andy.
R — ST —— [2]
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