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Instructions

® Use black ink or ball-point pen.

® Fill in the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions.

® Answer the questions in the spaces provided
— there may be more space than you need.

Information

® The total mark for this paper is 60.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.
® Questions labelled with an asterisk (*) are ones where the quality of your
written communication will be assessed
- you should take particular care with your spelling, punctuation and grammar, as
well as the clarity of expression, on these questions.

Advice

® Read each question carefully before you start to answer it.
® Keep an eye on the time.

® Try to answer every question.

® Check your answers if you have time at the end.
® You should use a calculator in this examination.
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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 $¢ and then mark your new answer with a cross [X.

Elements in the periodic table
1 (a) Copperis a metal.
(i) Complete the sentence by putting a cross (X)) in the box next to your answer.

In the periodic table copper isin
group 0
group 1

group 7

O Nn W >

the transition metals

(ii) Which of these is a property of copper metal?

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

does not conduct an electric current
forms colourless compounds

has a low melting point

5 I Oy N
O N W >

is malleable

P 4 3 4 2 8 A 0 4 2 0



(b) Helium and argon are noble gases.

(i) Choose the correct word from this box to complete the sentence below.

non- flammable odourless reactive

Argon can be used to put out fires because itis ...

(i) Choose the correct phrase from this box to complete the sentence below.

has a high density has a low density is colourless

-

(1)

Helium is used in airships because it ...
(c) Chlorine, bromine and iodine are halogens.
() The table shows the appearance of bromine and iodine at room temperature.

Complete the table to show the appearance of chlorine at room temperature.
(2)

appearance at

halogen room temperature

chlorine

bromine dark red liquid

iodine grey solid

(i) Chlorine reacts with hydrogen to form hydrogen chloride.

Write the word equation for this reaction.

(Total for Question 1 = 8 marks)
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Elements and atoms

2 Beryllium, Be, has atomic number 4.

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

I I
O N @ >

From its position in the periodic table (page 2), beryllium is most likely to be a

metal
halogen
compound

gas at room temperature

(ii) Give the symbol of an atom of another element in the same period of the

periodic table as beryllium.

(b) The atomic number of beryllium is 4.

The mass number of an atom of beryllium is 9.

(i) State the numbers of protons, electrons and neutrons in this atom of beryllium.

............................................... protons
............................................... electrons

............................................... neutrons

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

O o oo

The relative charge on an electron is

A +1
B 0
c -1
D -2

P 4 3 4 2 8 A 0 6 2 0



(c) The electronic configuration of phosphorus is 2.8.5.

Explain, in terms of its electronic configuration, why phosphorus is in group 5 of
the periodic table.

(Total for Question 2 = 8 marks)
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Salts
3 (a) Solutions of soluble salts can react together to form an insoluble salt.
What name is given to this type of reaction?

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

combustion
neutralisation

precipitation

I I
O N @ >

separation

(b) Information about the solubility of some salts is given below.

e all nitrates are soluble

e all common carbonates are insoluble except sodium carbonate, potassium

carbonate and ammonium carbonate.

Copper carbonate can be made by reacting together solutions of sodium

carbonate and copper nitrate.

Complete this equation by filling in the missing state symbols.

copper sodium
carbonate " nitrate

sodium copper,
carbonate(aq) + nitrate(aq) -

(c) The symbol for a copper ion is Cu®*.
The symbol for a carbonate ion is CO,*.

Write the formula for copper carbonate.

P 4 3 4 2 8 A 0 8 2 0



(d) In an experiment, solid lead iodide is produced in a mixture with a solution of a
soluble salt.

Describe how a pure, dry sample of solid lead iodide can be obtained from this
mixture.

(e) Two tests were carried out to identify the ions in salt X.
(i) Test: flame test on solid salt X.
Result: lilac flame.

Identify the ion in salt X that gives the lilac flame.

jon in salt X

(ii) Test: addition of dilute nitric acid and silver nitrate solution to a solution of
salt X.

Result: white solid formed.

Identify the ion in salt X that produces the white solid.

jonin salt X

(Total for Question 3 = 9 marks)
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Compounds

4 (a) (i) Balance the equation for the reaction between sodium and chlorine to
produce sodium chloride by putting numbers in the spaces provided.

(i) Inan experiment to make sodium chloride, the yield is 2.5 g.
The theoretical yield of sodium chloride for this experiment is 4.0 g.

Calculate the percentage yield of sodium chloride in this experiment.

(iii) Sodium chloride has a high melting point.
Sodium chloride does not conduct electricity when solid but does conduct
electricity when molten.

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

These properties show that the structure of sodium chloride is
A ionic
B giant molecular, covalent

L]
L]
[J € simple molecular, covalent
L]

D metallic

(iv) Calculate the relative formula mass of sodium chloride, NaCl.
(relative atomic masses: Na = 23, Cl = 35.5)

10
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(b) Calculate the percentage by mass of magnesium in magnesium sulfate, MgSO,.

(relative atomic masses: O = 16, Mg = 24, S =32
relative formula mass: MgSO, = 120)

percentage of magnesium = ... %

(c) The formula of a molecule of ethane is CH,.

(i) Give the empirical formula of ethane.

(ii) Ethane is a simple molecular, covalent compound.
Ethane has a low boiling point.

Explain, in terms of particles it contains, why ethane has a low boiling point.

(Total for Question 4 = 11 marks)
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Bonding and separation techniques

5 (a) The diagram shows the structure of diamond.

(i) Describe what each @ represents.

12
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(c) A colouring in some sweets was analysed using paper chromatography.

One of the dyes in the colouring moved 2 cm up the paper while the solvent
moved 8 cm.

What is the R value of this dye?

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

] A 025
0B 2
0c 4
[0 D6

*(d) Here is some information about magnesium, oxygen and magnesium oxide.

The electronic configuration of magnesium atoms is 2.8.2
The electronic configuration of oxygen atoms is 2.6
Magnesium oxide is an ionic compound.

When magnesium ribbon is heated, it reacts with oxygen from the air to form
magnesium oxide, MgO.

Describe how the reaction can be carried out, including an explanation of what
happens to the magnesium and oxygen atoms when they form magnesium oxide.

(Total for Question 5 = 12 marks)
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Energy changes and rates of reaction

6 (a) When zinc reacts with copper sulfate solution, zinc sulfate solution and copper
are formed.

(i) An experiment was carried out to measure the temperature change when zinc
powder reacts with copper sulfate solution.

initial temperature of copper sulfate solution 20 °C
final temperature of mixture after the reaction = 46 °C

Explain what the temperature readings show about the type of heat change
that occurs during this reaction.

(i) Complete the equation for the reaction between zinc and copper sulfate by
putting formulae in the spaces provided.

Zn + CuSO4 R e

15
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(b) A length of magnesium ribbon was added to excess hydrochloric acid.
The time for all of the magnesium to react was recorded.
The experiment was repeated with the same lengths of magnesium ribbon but
different concentrations of the acid.

The graph shows the time taken for the magnesium to react with different
concentrations of this acid.

time taken
for magnesium
to react

concentration of
hydrochloric acid

Use the graph to explain how the rate of this reaction changes as the
concentration of hydrochloric acid increases.

16
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¥(c) Marble chips react with dilute hydrochloric acid to produce carbon dioxide gas.
The rate of this reaction can be changed by changing the size of the marble chips.

Describe experiments to investigate what effect using smaller marble chips has
on the rate of this reaction.

(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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