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INSTRUCTIONS

The data sheet will be found with this
document.

Use black ink. You may use an HB pencil
for graphs and diagrams.

Complete the boxes on the front page with
your nhame, centre number and candidate
number.

Answer ALL the questions.

Write your answer to each question in
the space provided. If additional space is
required, use the lined page(s) at the end
of this booklet. The question number(s)
must be clearly shown.

INFORMATION
The total mark for this paper is 90.

The marks for each question are shown in
brackets [ ].

Quality of extended responses will be
assessed In questions marked with an
asterisk (*).



SECTION A
Answer ALL the questions.
You should spend a maximum of

30 minutes on this section.

1 What is the name of the gas made
when magnesium reacts with sulfuric
acid? [1]

A Carbon dioxide
Carbon monoxide

B
C Hydrogen
D Oxygen

Your answer




2 Which equation represents
NEUTRALISATION? [1]

A 4H' — 2H,

B H,O — 2H" + O%*

C H" + OHW — H,O

D O, + H, — H,0 + 0%

Your answer




3 Which statement about nanoparticulate
materials is NOT correct? [1]

A

Your answer

Nanoparticles are much smaller
than atoms.

Nanoparticulate materials can be
used as catalysts.

Nanoparticulate materials have
an extremely large surface area to
volume ratio.

There are possible risks when
using nanoparticulate materials
which are difficult to predict.




4 Ethanol is a liquid at room temperature.
It has a low melting point and boiling
point.

Why? [1]
A Ethanol is an ionic compound.

B The forces of attraction between
ethanol molecules are strong.

C The forces of attraction between
ethanol molecules are weak.

D There are no forces of attraction
between ethanol molecules.

Your answer




5 Look at the equation.
CH, + 20, — CO, + 2H,0

Which substance is the OXIDISING
AGENT in this reaction? [1]

A CH,
B CO,
C H,0
D O,

Your answer




6 Which statement about COVALENT
bonding is true? [1]

A Electrons are transferred from one
atom to another.

B Electrons are delocalised.

C Electrons are shared between
atoms.

D lons are formed.

Your answer




7 Which statement correctly describes a
pure substance? [1]

A Consists of just one element or
compound

B Has alow melting point

C Is a mixture of two or more
substances

D Melts over a range of temperatures

Your answer




8 A student separates a dye using thin
layer chromatography.

She puts a thin layer of solid alumina
onto a glass plate. She puts the dye on
the pencil line. She puts the glass plate
into a tank containing water.

Which of the following is the
STATIONARY phase? [1]

A Alumina
B Glass
C Pencil line

D Water

Your answer

10



9 Whatis the ACTIVATION ENERGY for a
reaction? [1]

A The difference between the energy
of the reactants and the products

B The energy needed for a reaction to
start

C The energy of the products

D The energy of the starting materials

Your answer

11



10 Which is the BEST explanation of a
CONCENTRATED acid? [1]

A

Your answer

The acid is completely ionised in
solution in water.

The acid is partially ionised in
solution in water.

There is a large amount of acid and
a small amount of water.

There is a large amount of water
and a small amount of acid.

12



11 Magnesium is heated in a crucible.

Porcelain crucible

Magnesium ribbon
A Inside crucible

Heat

J t

The mass of the crucible and
magnesium INCREASES.

Which statement is the BEST
explanation for this? [1]

A Oxygen is given off.
B The magnesium melts.

C The magnesium is oxidised to
magnesium oxide.

D The magnesium reacts to make
magnesium carbonate.

Your answer

13



12 The equation shows a reaction that
involves both oxidation and reduction.

Fe,0, + 2Al — ALO, + 2Fe

Which statement about REDUCTION is
correct? [1]

A

Your answer

The gain of oxygen and the gain of
electrons by a substance

The gain of oxygen and the loss of
electrons by a substance

The loss of oxygen and the gain of
electrons by a substance

The loss of oxygen and the loss of
electrons by a substance

14



13

Niels Bohr was involved in the
development of the atomic model.

Which of these statements describes
his work? [1]

A

Your answer

He developed the idea of a nuclear
atom.

He developed the plum-pudding
model of the atom.

He stated that atoms were like tiny
solid balls.

He stated that electrons exist in
fixed energy levels.

15



14 What is the approximate size of a
nanoparticle? [1]

A 0.07nm
B 0.40nm
C 50nm

D 1000nm

Your answer

16



15 Look at the diagram of a methane
molecule.

oA

Which statement about methane is
correct? [1]

A

Your answer

Electrons are transferred from
hydrogen atoms to carbon atoms.

The covalent bonds in methane are
weak.

The force of attraction between
methane molecules is weak.

The 1onic bonds between carbon
and hydrogen are very strong.

17



SECTION B

Answer ALL the questions.

16 Magnesium is an element. It is solid at
room temperature.

(@) (i) SOLID magnesium cannot be
compressed.

Why?
[1]

(ii) SOLID magnesium CANNOT
flow, but LIQUID magnesium
CAN flow.

Explain why.

[3]

18



(ili) Magnesium GAS completely fills
any container it is put in.

Explain why.

[2]

(b) Magnesium reacts with water.
Magnesium hydroxide, Mg(OH),,
and hydrogen, H,, are made.

Write a balanced symbol equation
for this reaction.

[2]

19



(c) Magnesium nitrate has the formula
Mg(NO,),.

Calculate the relative formula mass
of magnesium nitrate.

Answer = [1]

20



17 A student has a solution of
hydrochloric acid, HC1, and a solution
of sodium hydroxide, NaOH.

He wants to make a pure, dry sample of
sodium chloride.

(a) Describe how he can do this.

Include the apparatus he should
use and his method.

[4]

21



(b) Write a BALANCED SYMBOL
equation for the reaction.

(c) The student also investigates other
reactions.

The table shows the salts he
can make from different starting
materials.

Complete the table. [3]

Other starting

Acid used material Salt made
Sulfuric acid |Copper oxide
Zinc . .
carbonate Zinc nitrate
Hydrochloric Magnesium
acid chloride

22




(d) What TYPE of reaction happens
when sulfuric acid reacts with
copper oxide?

[1]

23



18 A student is measuring the boiling
point of some liquids.

|—Thermometer

l—Liquid
i
)

___Bunsen burner

EAS

She measures the boiling point of
water, petrol and ethanol.

(@) The student’s method is not safe.
Explain why it is not safe and

explain how she could improve her
method to make it safer.

[2]

24



(b) The student looks up some data on
melting points and boiling points.

Melting |Boiling| State
Substance [Formula| point | point at
(°C) (°C) |25°C

Propane C;Hg —188 —42

Hexane CGH1 4 -95 69

Icosane Con 49 37 343 | Solid

Complete the table to show the
states of propane and hexane at
25°C. [2]

(c) Propane burns in oxygen, O,
Carbon dioxide and water are made.

Write a BALANCED SYMBOL
equation for this reaction.

[2]

25




19 Look at the information about two
atoms of chlorine.

Cl  17ClI

The ATOMIC NUMBER of chlorine
is 17.

(a) What is meant by atomic number?

[1]

(b) These two atoms of chlorine are
ISOTOPES.

Explain why these two atoms of
chlorine are isotopes.

[1]

26
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(d) (i) The electronic structure of
sodium is 2.8.1. The electronic
structure of oxygen is 2.6.
Sodium and oxygen react
together to make sodium oxide.

Sodium oxide is an IONIC
compound.

Draw ‘dot and cross’ diagrams
to show the ions made when
sodium reacts with oxygen.

Show the charges on the ions.
Use the space below. [3]

28



(ii) What is the FORMULA of
sodium oxide?

[1]
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20 A student has a mixture of three
substances.

Look at some information about these

substances.
Melting | Boliling -
Substance | point point Sigl‘l"vg'tlétly
(°C) (°C)
Sand 1710 2230 |Insoluble
Sodium
chloride 801 1413 Soluble
Water 0 100

30




(a) Describe how the student can
separate the mixture to get pure
samples of all THREE substances.

Explain why each method of
separation works.

[4]

31



(b) The student separates two solid
substances A and B.

She wants to check that they are
PURE.

She measures the melting points of
four samples of solid B.

Look at her results.

Sample | Melting point (°C)
1 109
2 105
3 104-108
4 110-112

The student knows that a pure
sample of solid B has a melting
point of 110 °C.

She concludes that sample 4 is the
purest sample of solid B.

32



Do the results support her
conclusion?

Explain your answer using
evidence from the table.

[3]
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21 Anhydrous copper sulfate reacts with
water to make hydrated copper sulfate.

CuSO, + 5H,0 — CuS0,.5H,0

Hydrated
copper sulfate

Anhydrous

copper sulfate Water —-

The reaction is EXOTHERMIC.

(a) Draw and label a reaction profile for
this reaction. [3]

Energy

Progress of the reagtion

35



(b) Two students investigate the
burning of methane in oxygen.

Methane Oxygen Carbon Water

dioxide
III (||) /0\
0=0 H H
H-CH + — C
j O0=0 I ¥ /0\
H 0O H H

Look at the table of bond energies.

sona | 350 eret:
O-H 459

C=0 799
0=0 494

C-H

The reaction is exothermic and
802 kJ of energy are given out when
1 mole of methane burns.

36



The students have looked up the
bond energies. They have different
values for the C—H bond energy.

Student A thinks the C—-H bond
energy is 432kJ/mol. Student B

thinks the C-H bond energy is
411 kJ /mol.

Who is correct?
Use the bond energies and the

energy given out in the reaction to
calculate the C—H bond energy.

Answer = kd/mol [3]
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22 Copper oxide can be reduced to copper
by reaction with hydrogen.

CuO + H, — Cu + H,0

A reaction mixture contains 1.59g of
copper oxide and 0.20 g of hydrogen.

1.27 g of copper and 0.36 g of water are
made.

Calculate the number of moles of each
substance to determine the LIMITING
REACTANT in this reaction.

Explain your choice.

The relative atomic mass of Cu is 63.5,
of Ois 16 and of H is 1.

38



Number of moles of CuO =
Number of moles of H, =
Number of moles of Cu =

Number of moles of H20 —

The limiting reactant is

because

39
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23 Look at the diagram opposite.

It shows part of Mendeleev’s Periodic
Table which was developed in 1871.

Mendeleev arranged the elements in
order of relative atomic mass.

Describe the differences between
Mendeleev’s Periodic Table and the
modern-day version found in the insert.

[3]
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24 A student is investigating the
electrolysis of copper sulfate solution.

Power pack
4 —

He does two experiments.

Experiment 1 uses platinum electrodes.
Experiment 2 uses copper electrodes.

(@) Complete the table to show the
products at each electrode. [2]

What What
Experiment| happens at | happens at

cathode (-) | anode (+)
1 Oxygen
made

5 Copper
deposited

42



(b) Copper electrodes are NON-INERT
electrodes.

What is meant by non-inert
electrodes?

[1]

(c) Look at the results for experiment 2
using COPPER electrodes.

At the cathode copper ions, Cu?*

gain electrons to make copper
atoms.

Write the HALF EQUATION for this
reaction.

Use e~ to represent an electron.

[2]
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(d) The student also electrolyses
sodium chloride solution using
platinum (inert) electrodes.

At the cathode, hydrogen gas is
made rather than sodium metal.

Explain why.

[2]
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Explain the type of BONDING present
in each substance A, B and C.

Relate the type of bonding to the
PROPERTIES of each substance.

[6]
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26 The value of the Avogadro constant
is 6.02 x 1023,

(a) What is meant by the Avogadro
constant?

[1]

(b) Calculate the number of water
molecules in 72g of water, H,0O.

Give your answer to 3 significant
figures.

Answer = [3]

48



(c) A student is reacting magnesium
oxide with nitric acid.

Look at the equation for the
reaction.

MgO + 2HNO, — Mg(NO,), + H,O

The student wants to make 14.8 g of
magnesium nitrate, Mg(NO,),.

Calculate the masses of

magnesium oxide and nitric acid
that he needs.

Mass of magnesium oxide needed =

9

Mass of nitric acid needed =

g [4]

END OF QUESTION PAPER
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ADDITIONAL ANSWER SPACE

If additional space is required, you should
use the following lined page(s). The
question number(s) must be clearly shown
in the margin(s).
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