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Use the Periodic Table to answer this question.

(a)

(b)
(c)

(d)

©

®

(2
(h)

State the TOTAL number of elements found in the
short Periods of the table.

Name the element found in Period 4, group II.

State the number of the Group that contains only
elements having diatomic molecules.

Name the gas that is the third most abundant in
normal air.

Write the symbol of one of the two transition
elements that has the same relative atomic mass.

State the total number of electrons found in one
atom of Zr.

State the number of neutrons in one atom of Zn.

State the rm.m. of the compound formed when
magnesium reacts with chlorine.

[1]
[1]

(1]

[1]

(1]

[1]
(1]

[1]

Draw diagrams of the ions formed when magnesium reacts with chlorine.

Label each ion with its charge.

[2]

TOTAL MARKS [10]
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Fourcontainerslabelled W, X, Y and Z were found in a chemistry laboratory. Preliminary
tests determined that each contained a metal found in most high school laboratories.
The results of additional tests using cold water, steam and dilute hydrochloric acid are
shown in Table 1.

Table 1
reactions
element - ——
water dilute hydrochloric acid
W — very slow reaction with cold water | — vigorous reaction with acid
— vigorous reaction with steam — gas evolves
X no reaction with cold water or steam | no reaction with acid
Y — no reaction with cold water — very slow reaction with acid
— very slow reaction with steam — gas evolves
7z — no reaction with cold water — slow reaction with acid
— slow reaction with steam — gas evolves
(a) 6))] Using the information shown in Table 1, list the metals in order of
their reactivity starting with the least reactive.
(2]
(ii) Name the gas that evolves when one of the metals reacts with the acid.
(1]




(b) A small sample of each metal is heated in air (oxygen). The observations are

recorded in Table 2.
Table 2

metal observation

— burns with a bright white light

W
— ash forms

— does not burn

X — a black layer forms on its surface

— does not burn,
Y —a yellow layer forms on its surface initially
— on cooling the layer turns white

— burns with very strong heating
Z — yellow sparks are given off
— a black powder forms

(1) Suggest the names of the metals W and X.
w
X [2]
(ii) Suggest what type of oxide is formed when these metals react with
oxygen.

(1]

Iron is the second most common metal found on Earth. It is often combined with other
metals to form alloys like steel and stainless steel.

(c) (i) Define the term alloy.

(1]

(ii) Identify one advantage the alloy steel has compared to iron.

(1]

584123 [Turn over



The rusting of iron requires oxygen and water. Rusting is an oxidation reaction.

(d) (i) Give the full chemical name for rust including the oxidation number
of the iron in this compound.

(1]

(ii) Name ONE method used to prevent rusting.

(1]

TOTAL MARKS [10]
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3. Carbon and nitrogen are non-metals. Graphite is an allotrope of carbon.
(a) (i) Define the term allotrope.
[2]
(ii) Name another allotrope of carbon.
[1]
(iii) Give a reason why graphite can be used as a lubricant.
[2]

Nitrogen exists in nature as a colourless, odourless, tasteless gas. Nitrogen gas is
reacted with hydrogen to make ammonia in the Haber process.

(b) (i) Fill in the blanks to balance the equation.
N, + H, = NH, (2]
(ii) Calculate the molar mass of ammonia.
[1]
(iii) Calculate the mass of ammonia produced when 120g of nitrogen

reacts with hydrogen gas.

[2]

TOTAL MARKS [10]
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(a)

(b)

584123
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Energy is derived by burning fuels such as the hydrogen gas propane, C,Hy.

@) Write a word equation for the complete combustion of propane.

[2]
(i1) Draw the structural formula of propane.

(1]
(iii) Calculate the r.m.m. of propane.

(2]
@iv) Suggest how the boiling point of liquid propane differs from the

boiling point of liquid butane.

(1]

Butane is a fuel used in portable lighters. It is saturated and contains four
carbon atoms. A molecule of butane contains four carbon atoms. Butane has
two isomers, one straight-chained and one having a branched chain.

(1) Give the general formula for this type of saturated compound.
(1]
(i1) State how many moles of Iwater would be produced from the complete
combustion of each mole of this fuel.
(1]
(iii) Draw the structure of the branched chain isomer of this compound.
(2]

TOTAL MARKS [10]
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3. (a) Red cabbage juice varies from light red at pH 2, to purple at pH 7, to green
and yellow at about pH 9 through 14. Red cabbage juice is added to four
different solutions.

The table shows the colour of the juice and the pH of the solutions.
Use the information given to complete the table.
solution colour of juice approximate pH
white vinegar 3
drain cleaner yellow
table salt 7
soap 10-11
[4]
(b) A student has dissolved the gas hydrogen chloride in water and in
methylbenzene. He adds litmus to each of his solutions and then completes
the table shown.
hydrogen colour of litmus electrical
chloride gas conductivity
in water changes from blue to red yes
methylbenzene no change no
Based on the information given, state whether ionisation of hydrogen chloride
takes place in
(i) water yes/No
methylbenzene yes/No
(i1) Give a reason for yo.ur answers to part (i).
(2]
584123 [Turn over
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Natural rainfall has a pH of approximately 5.5 and pure water a pH of 7.

(i) State which has a greater hydrogen ion concentration.
(1]
(ii) Write the formula of the ion that is responsible for aqueous ammonia
being alkaline.
(1]

Aluminium hydroxide is one of the compounds used in antacids to neutralise
excess stomach acid. The equation represents this reaction.

AI(OH); + 3 HCl (ag) — AICl; + 3H,0

(i) Find out how many moles of aluminium hydroxide are required to
neutralise 12 moles of hydrochloric acid

(1]
(ii) Another antacid treatment uses magnesium carbonate.

Name two products of the reaction between stomach acid and
magnesium carbonate.

(1]

TOTAL MARKS [10]
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6. The diagram shows electrolysis of potassium bromide using carbon electrodes.

carbon electrode

carbon electrode

potassium
bromide solution

(a) (i) On the diagram, draw arrows to indicate the movement of electrons
in the wires during electrolysis. [1]
(i1) A solution of potassium bromide in water contains two other ions

besides potassium ions and bromide ions.

Write the symbols for the other two ions.

1.
2. (2]
(b) (i) Balance the anode reaction.
Bre—s B, ¥ - _¢& [1]
(i1) Name the product made at the cathode.
(1]
(c) State the type of reaction taking place at the
cathode;
anode. : [1]

584123 [Turn over
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(d) (1) Explain why the potassium bromide solution becomes progressively
more alkaline during electrolysis.

(2]

(i1) Explain why solid potassium bromide does not conduct electricity
whereas molten potassium bromide and potassium bromide solution
conduct electricity.

(2]

TOTAL MARKS [10]
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7. Carbon monoxide gas was burned in air. The carbon dioxide formed during the reaction
was absorbed by bubbling the reacted gases through sodium hydroxide.
The mass of carbon dioxide formed was 88 g.

2CO (g) + O, (g) — 2CO, (g)

(a) @) Calculate the molar mass of carbon monoxide.
[1]
(ii) Calculate the mass of oxygen used up during the reaction.
(1]
(iii) Calculate the mass of carbon monoxide that was burned.
[1]
(b) The volume of 1 mole of gas, measured at r.p.t. is 24 dm53.
(i) Using the equation given, calculate the volume of carbon monoxide

that reacted.

[1]

(ii) Explain why the volume of the gas formed was less than the total
volume of the reacting gases. (All volumes measured at r.t.p.)

[2]

584123 [Turn over
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(iii) Explain the difference in behaviour of carbon dioxide molecules in
the solid and the gas.

(2]

Using outer electrons only, draw the Lewis bonding diagram for carbon
dioxide, CO,.

(2]

TOTAL MARKS [10]



e

8. The diagram shows, apparatus for separating a mixture of liquids.

thermometer

cold water out

cold water in

(a) (1) Name the method of separation shown in the diagram.
(1]
(i) Suggest the names of two liquids that can be separated from a
mixture using this technique.
liquid 1
liquid 2 [1]
(iii) Explain how the person doing the experiment can tell when a

different liquid is being collected in the conical flask.

(1]

584123 [Turn over
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(iv) A similar technique is used on a large scale to separate petroleum
into its different constituent parts.

Give the full name of this separation technique.

[1]
The flow diagram shows some different kinds of matter.
substance A — contains
( one kind of atom
pure
/ substance - substance B — contains
more than one kind of atom
matter
mixture C — contains
only one phase
more than M P
one substance mixture D — contains
two phases
(b) (1) State one word that can be used to describe.
substance A
substance B
mixture C
mixture D [4]
(ii) Mixture D is composed of two phases, state the MOST suitable

method of separation for this mixture.

(1]




—}7=

(iii) Sketch and label the apparatus to be used in (b)(i).

[1]

TOTAL MARKS [10]
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