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Answer ALL questions

Some questions must be answered with a cross in a box X. If you change your mind about an
answer, put a line through the box 5¢ and then mark your new answer with a cross [X.

Separation techniques

1 The diagram shows a chromatogram of the coloured substances in four different
drinks, A, B, C and D.

10 solvent front

start line

(i) Anillegal coloured substance has an R value of 0.71.
Which of the drinks, A, B, C or D, contains the illegal coloured substance?

Put a cross (X)) in the box to show your answer.

o 0o o o
o N W >
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(iii) Starting with a piece of chromatography paper and the four drinks, describe
how an experiment would be set up to produce the chromatogram in the
diagram.

(b) Liquid X and liquid Y are immiscible.
Liquid X is denser than liquid Y.

Describe how you could use a separating funnel to obtain a pure sample of liquid
X and a pure sample of liquid Y from a mixture of the two liquids.

(c) Oxygen and nitrogen are two gases present in the air.

Give the name of the process used to obtain oxygen and nitrogen from liquid air.

(Total for Question 1 = 9 marks)

5
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Atomic structure

2 (a) State the relative charge on a proton.

(b) Complete the sentence by putting a cross (X)) in the box next to your answer.

An atom of sodium has an atomic number of 11 and a mass number of 23.
The number of protons in this atom of sodium is

O A 11

J B 12

J ¢ 23

J D 34

(c) The diagram shows the arrangement of electrons in a sodium atom.

x = an electron

X
X
X x X
X X
X X X
x nucleus

(i) State the electronic configuration of sodium.
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(i) Explain, in terms of its electronic configuration, why sodium is placed in
group 1 of the periodic table.

(d) Elements can be classified as metals or non-metals.
Metals and non-metals appear in different sections of the periodic table.

Use the periodic table to answer the following questions.

(i) Which of the following is a non-metal?

Put a cross in the box (X]) next to your answer.

iridium, Ir
ruthenium, Ru

selenium, Se

5 B 6 O
O N w >

strontium, Sr

(ii) Elements are arranged in the periodic table in order of increasing atomic
number.

In terms of electronic configurations, describe a similarity between elements in
the same period.

(Total for Question 2 = 7 marks)

7
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Salts

3 (a) Insoluble salts are prepared by precipitation reactions.

Lead nitrate solution reacts with potassium iodide solution to form a lead iodide
precipitate and potassium nitrate solution.

(i) What is the name of the insoluble salt?

Put a cross in the box (X]) next to your answer.

lead nitrate
potassium iodide

lead iodide

I 6 Iy
O N w »

potassium nitrate

(ii) Write the word equation for the reaction.

(i) Two solid, soluble salts were used to make an insoluble salt in a precipitation
reaction.

The statements below show the steps used in an experiment to make a pure,
dry insoluble salt from the two solid, soluble salts.

They are not in the correct order.

filter the mixture

dissolve each of the soluble salts in water
putin an oven to dry

wash the solid with distilled water

m O N @ >

mix the solutions together
Write the letters in the boxes to put the steps in the correct order.

B is the first step.
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(b) Sodium and potassium salts produce colours in a flame test.

Draw a line from each salt to the colour that it produces in a flame test.

salt colour in flame test
+ blue / green
potassium salt + + lilac
sodium salt + + red
+ yellow

9
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(c) Potassium chloride contains potassium ions, K*, and chloride ions, Cl'.

(i) State the formula of potassium chloride.

(Total for Question 3 = 10 marks)
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Quantitative chemistry
4 (a) Calculate the relative formula mass of calcium carbonate, CaCo..

(relative atomic masses: C=12, 0 = 16, Ca = 40)

relative formula mass = ...

(b) Complete the sentence by putting a cross ([X) in the box next to your answer.

Magnesium reacts with sulfur to form magnesium sulfide

magnesium + sulfur — magnesium sulfide
In magnesium sulfide 24 g of magnesium are combined with 32 g of sulfur.
The ratio of magnesium atoms to sulfur atoms in magnesium sulfide is
(relative atomic masses: Mg = 24, S = 32)

ratio of
magnesium atoms : sulfur atoms

L] A 1:1

B 1:2

C 2:1

D 3:4

(c) The simplest ratio of aluminium atoms to chlorine atoms in aluminium chloride is 1 : 3.
The empirical formula of aluminium chloride is AICI..
The simplest ratio of aluminium atoms to oxygen atoms in aluminium oxide is 2 : 3.

Give the empirical formula of aluminium oxide.

11
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(d) The answers shown are the molecular formulae of four hydrocarbons.
What is the molecular formula of the hydrocarbon with the empirical formula CH,?

Put a cross in the box (X)) next to your answer.

CH

4
C2H6
C2H4

I 6 Iy
O N @ »

C3H8

(e) Zinc oxide is formed by decomposition of zinc carbonate
zinc carbonate — zinc oxide + carbon dioxide

(i) Inan experiment to decompose some zinc carbonate, the actual yield of
zinc oxide was 7.2 g.

The theoretical yield of zinc oxide for this experiment is 9.0g.

Calculate the percentage yield of zinc oxide.

percentage yield = ... %

(i) Explain why the actual yield of a product in an experiment is usually lower
than the theoretical yield.

12
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(iii) Calculate the percentage by mass of zinc in zinc oxide, ZnO.

(relative atomic masses: O =16, Zn = 65
relative formula mass of ZnO = 81)

percentage by mass of ZinC = ... %

(Total for Question 4 = 10 marks)
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Periodic table

5 (a) (i) When lithium is placed in water it reacts to form lithium hydroxide and
hydrogen gas.

Describe what you would see during this reaction.

(i) The following hazard symbol is attached to cylinders of hydrogen gas.

Complete the sentence by putting a cross (X)) in the box next to your answer.

This symbol shows that hydrogen is
A corrosive

flammable

O O o o

B
C oxidising
D

toxic

14
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(b) Magnesium and iron are both metals.
() They both conduct electricity.

Explain, in terms of their structures, how metals conduct electricity.

(i) Magnesium is in group 2 of the periodic table.
Iron is a transition metal.
Both magnesium and iron can form salts.

State a difference in the appearance of magnesium salts and iron salts.

15
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*(c) The three halogens chlorine, bromine and iodine are mixed with solutions of their
potassium salts.

The table shows the results.

solution of | chlorine bromine iodine

potassium

. % X
chloride

potassium
bromide v

potassium
iodide v v

The three ticks in the table show where there are reactions.

Describe and explain what you would see in each of these three reactions and
what it would tell you about the relative reactivity of the halogens, bromine,
chlorine and iodine.

16
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(Total for Question 5 = 12 marks)
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Reactions
6 (a) This question is about three different reactions, P, Q and R.

As the reactions are carried out, the initial and final temperatures are recorded.

reaction initial temperature / °C final temperature / °C
P 16 12
Q 15 34
R 17 17

Explain which of these reactions, P, Q or R, is exothermic.

(b) Magnesium ribbon and hydrochloric acid are reacted in the apparatus shown in
the diagram.

The equation for the reaction is

hydrochloric magnesium

magnesium + . .
9 acid chloride

+ hydrogen

hydrogen

hydrochloric acid magnesium ribbon

18
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() The volume of hydrogen in the gas syringe is recorded every 10 seconds for
100 seconds.

The results are plotted on the graph.

total volume 70
of hydrogen
collected 60

incm?
50

40
30 -
20 -

10

0 I I I I I I
0 20 40 60 80 100 120

time in seconds

Place a cross in a circle on the graph to show where the reaction is at its
fastest rate.

(ii) The experiment is repeated, keeping all conditions exactly the same, except
that the hydrochloric acid is more dilute.

This change causes the reaction to take place more slowly.

On the graph, sketch a line to show the results you would expect in this
experiment.

19
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(c) Powdered coal is burnt in coal-fired power stations.

Explain why powdered coal burns in air at a faster rate than lumps of coal.

*(d) At room temperature, hydrogen peroxide decomposes slowly to form water and
oxygen gas.
The equation for the reaction is

hydrogen peroxide — water + oxygen

The progress of the reaction can be followed by measuring the volume of gas
given off.

This reaction can be catalysed by the addition of solid manganese(lV) oxide.
Two properties of a catalyst are

e jtincreases the rate of a reaction

e its mass is unchanged at the end of the reaction.

Using hydrogen peroxide solution and manganese(lV) oxide, describe
experiments to show that manganese(IV) oxide has these properties when used
as a catalyst in this reaction.



(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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