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1 A crystal of purple potassium manganate(VII) was added to each of the beakers shown in the

diagram.

| hot water

crystal of potassium
manganate(VII)

2

| cold water

One beaker contained hot water and the other beaker contained cold water.

In both beakers the purple colour of the potassium manganate(VII) spreads out.

Which result and explanation are correct?

result

explanation

o o W >»

colour spreads faster in cold water
colour spreads faster in cold water
colour spreads faster in hot water

colour spreads faster in hot water

particles move faster at a higher temperature
particles move slower at a higher temperature
particles move faster at a higher temperature

particles move slower at a higher temperature

2 During a reaction, the following changes take place.

1 The temperature rises.

2 Agasis given off.

Which apparatus is required to measure the rate of this reaction?

A Dbalance and burette

balance and gas syringe

B
C gas syringe and burette
D

gas syringe and stopclock

3 Which statement about bonding is not correct?

A Carbon can form four single covalent bonds.

Chlorine atoms react to gain a noble gas electronic structure.

B
C Covalent bonding involves losing and gaining electrons.
D

Hydrogen molecules have the formula H,.
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4  The table shows the numbers of particles present in the nuclei of four atoms or ions.

3

protons neutrons | electronic structure
1 18 22 2,8,8
2 19 20 2,8,8
3 19 21 2,8,8,1
4 20 20 2,8,8,2
Which two particles belong to the same element?
B 1and4 C 2and3 D 2and4

A 1and?2

5 Which substance is an ionic compound?

volatility electrical conductivity solubility in water
when molten
A high good soluble
B high poor insoluble
C low good soluble
D low poor insoluble
6 Covalent bonds are formed when electrons are ...... 1...... .
Most covalent compounds have ...... 2. electrical conductivity.

Which words correctly complete gaps 1 and 2?

1 2
A shared high
B shared low
C transferred high
D transferred low

7 Which equation for the reaction between sodium carbonate and dilute hydrochloric acid is

correct?

A Na,CO;(s) + HCI(aq) — NaCl(aq) + COx(g) + HxO(l)

B NayCOj(s) + HCl(aq) — NaxCl(aq) + CO,(g) + HO(I)

C NayCOs(s) + 2HCI(agq) — NaCl(aq) + CO,(g) + HO(I)

D Na,COs(s) + 2HCl(agq) — 2NaCl(aq) + CO(g) + H.O(l)
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4

8 The diagram shows an electrolysis experiment.

During the electrolysis, sodium was formed at electrode P and chlorine at electrode Q.

electrode Q

Which row correctly identifies P, Q and X?

electrode P

X

P Q X
A anode | cathode | concentrated solution of
sodium chloride in water
B anode | cathode | molten sodium chloride
C | cathode | anode concentrated solution of
sodium chloride in water
D | cathode | anode molten sodium chloride

9 The diagram shows apparatus for plating a spoon with silver.

\ I /

Which statement is not correct?

metal electrode

electrolyte

A Silver would stick to the spoon because it is a very reactive metal.

O O
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The metal electrode would be made from silver.

The electrolyte would be a silver salt dissolved in water.

The spoon would be connected to the negative terminal of the power supply.
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10 Limestone can be changed into slaked lime in two chemical reactions.

1 When limestone, CaCOs;, is heated it decomposes into lime, CaO.

2 Water is slowly dripped onto the cooled lime. The lime appears to expand and
steam is produced. Slaked lime, Ca(OH),, is formed.

Which row shows the correct description of each of the chemical reactions?

reaction 1 reaction 2
A endothermic endothermic
B endothermic exothermic
C exothermic endothermic
D exothermic exothermic

11 A student investigates the rate of reaction between marble chips and hydrochloric acid.
The mass of the reaction flask is measured.
The graph shows the results of two experiments, P and Q.

A

mass of
reaction flask

0 time
Which change explains the difference between P and Q?

A A catalystis added in P.

B A higher temperature is used in P.
C Bigger marble chips are used in Q.
D

Hydrochloric acid is more concentrated in Q.
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12 Hydrated cobalt(II) chloride decomposes on heating.

6

The equation for the reaction is

CoCl,.6H,0 = CoCl, + 6H,0O

The reaction is reversed by adding water.

Which row describes the colour change and the type of reaction for the reverse reaction?

colour change type of reaction
A blue to pink endothermic
B blue to pink exothermic
C pink to blue endothermic
D pink to blue exothermic

13 When copper is heated in air a black coating forms on the copper.

What happens to the copper in this reaction?

A The copper catches fire.

The copper decomposes.

B
C The copper gains oxygen.
D

The copper loses oxygen.

14 Three chemicals, P, Q and R, were each dissolved in water. The table shows some of the

reactions of these solutions.

. reaction when solid sodium reaction when heated with
solution ) : X .
carbonate is added solid ammonium chloride
P gas evolved no reaction
Q no reaction gas evolved
R no reaction no reaction

The pH of the three solutions was also measured.

What are the correct pH values of these solutions?

P Q R
A 2 13
B 2 13 7
Cc 7 2 13
D 13 7 2
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15 The oxide of element X forms a solution with pH4.

The oxide of element Y forms a solution that turns Universal Indicator blue.

Which row correctly classifies elements X and Y?

element X element Y
A metal metal
B metal non-metal
C non-metal metal
D non-metal non-metal

16 Which two processes are involved in the preparation of magnesium sulfate from dilute sulfuric
acid and an excess of magnesium oxide?

A

B
C
D

neutralisation and filtration
neutralisation and oxidation
thermal decomposition and filtration

thermal decomposition and oxidation

17 Which statement about aqueous sodium hydroxide is correct?

A
B

When it is added to a solution containing sulfate ions, a white precipitate is formed.

When it is added to a solution of copper(Il) ions, a blue precipitate is formed which dissolves
in excess to give deep blue solution.

When it is added to a solution of iron(Il) ions, a green precipitate is formed which does not
dissolve in excess.

When it is added to ammonium chloride, a gas is produced which turns blue litmus red.

18 Which pair of elements will react together most violently?

A

B
C
D

chlorine and lithium
chlorine and potassium
jodine and lithium

iodine and potassium
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19 The table shows some information about elements in Group VII of the Periodic Table.

state at room
name colour
temperature
chlorine gas yellow-green
bromine liquid brown
iodine ? ?
astatine solid black

Which information about iodine completes the table?

state colour
A liquid black
B liquid green
C solid grey
D solid yellow

20 The diagram shows a section of the Periodic Table.
Which element is described below?

‘A colourless, unreactive gas that is denser than air.’

21 Which is not a characteristic property of transition metals?
A act as catalysts
B form coloured compounds
C high melting point
D

low density
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22 Which statement is correct for all metals?

A conduct electricity when molten

gain electrons when they form ions

B
C have a low density
D

have a low melting point

23 Metal X lies between zinc and iron in the reactivity series.

Which statements about metal X are correct?

A 1and3 B

1 It reacts with steam to produce hydrogen gas.

It does not react with steam but will produce hydrogen with dilute acid.

2
3 The metal can be obtained from its oxide by heating strongly with charcoal.
4

The metal oxide cannot be reduced using carbon.

1and 4

24 Which of these gases is an atmospheric pollutant?

A 1only

25 Molten iron from the blast furnace contains impurities.

1 carbon monoxide
2 nitrogen dioxide

3 sulfur dioxide

B 2only

C 2and3

C 3only

D 2and4

D 1,2and3

The process of turning the impure iron into steel involves blowing oxygen into the molten iron and
adding calcium oxide.

What are the reasons for blowing in oxygen and adding calcium oxide?

blowing in oxygen adding calcium oxide
A | carbon is removed by reacting with oxygen reacts with acidic impurities making slag
B | carbon is removed by reacting with oxygen reacts with slag and so removes it
Cc iron reacts with the oxygen reacts with acidic impurities making slag
D iron reacts with the oxygen reacts with slag and so removes it
© UCLES 2015 [Turn over
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26 Some properties of aluminium are listed.

1 It has mechanical strength.

It is resistant to corrosion.

2
3 It has a low density.
4

It conducts heat.

10

Which three properties make aluminium useful for making the bodies of aircraft?

A 1,2and3

B 1,2and4

27 The table describes three types of water.

1,3 and 4 D 2,3and4

water | source of | appearance before appearance after
treatment
type water treatment treatment
P river muddy none muddy
Q river muddy filtration and chlorination clear
R well clear chlorination only clear

Which statement is correct?

A Only Q and R are suitable for drinking, while P could be used for irrigation.

Only Q and R are suitable for drinking, while P is unsuitable for any purpose.

B
C Only Q is suitable for drinking. R could be used for washing cars and P for irrigation.
D

P, Q and R are suitable for irrigation and washing cars, but are not suitable for drinking.

28 A sample of air from a town centre was analysed and found to contain mainly nitrogen and

oxygen, but also traces of the four gases below.

Which of these gases is a pollutant?

A argon

carbon dioxide

B
C sulfur dioxide
D

water vapour

29 Which elements does an NPK fertiliser contain?

A nickel, phosphorus, potassium

nickel, potassium, calcium

B
C nitrogen, phosphorus, potassium
D

nitrogen, potassium, calcium
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30 The diagram shows experiments involving the rusting of iron.

tube P

|___iron nails
Pais

@\ water

tube Q

—{ oil

The following results were suggested.

Which results are correct?

1 Intube P, the iron nails rust.

2 Intube Q, the iron nails do not rust.

3 Intube R, the iron nails do not rust.

A 1and2only

B 1and3only
C 2and3only
D

1,2and 3

31 Gas X is a waste gas from digestion in animals.

\ water boiled

to remove air

tube R

Gas Y is formed when gas X is burnt with a small amount of oxygen.

Gas Z is formed when gas X is burnt with an excess of oxygen.

What are X, Y and Z?

anhydrous calcium

chloride to dry the air

X Y Z
A carbon dioxide methane carbon monoxide
B carbon monoxide methane carbon dioxide
C methane carbon dioxide carbon monoxide
D methane carbon monoxide carbon dioxide
© UCLES 2015
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32 The list gives four experiments carried out with calcium carbonate.
1 acid added
2 alkali added
3 heated strongly
4  water added

Which experiments produce carbon dioxide?

A 1and?2 B 1and3 C 2and3 D 2and4

33 The diagram shows the soil pH range over which a vegetable grows well.
The pH of the soil to be used is 5.5.

5.0 6.0 7.0 8.0 9.0
pH 1 | 1 | 1 | 1 | I |

vegetable
grows well

Why is lime added to the soil before planting the vegetable?
A The lime acts as a catalyst.

B The lime changes the soil acidity.

C The lime is an indicator.
D

The lime supplies nitrogen.

34 The diagram shows the structure of a compound.

I—O—T

LT
=c—c|:—c|:—o—H
H H

Which functional groups does this molecule contain?

carboxylic |\ one alcohol
acid
A no no no
B no yes yes
C yes no yes
D yes yes yes

© UCLES 2015
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35 Petroleum is separated into useful fractions by fractional distillation.

36

37

© UCLES 2015

Separation occurs in a fractionating column.

Some properties of three of these fractions are shown.

fraction boiling point carrt;l;?t;i;nag in
range/°C the molecules
1 5-10
2 320-350 16-24
3 120-210

Which statement is correct?

A Fraction 1 has a higher boiling point range than fraction 2.
Fraction 2 is removed from a higher point in the fractioning tower than fraction 1.

Molecules in fraction 3 have shorter chains than those in fraction 2.

O O W

None of the fractions is liquid at room temperature.

The structures of four molecules are shown.

1 2 3 4
H H H H H H H H
1 || || |
H—clz—clz—cl:—H H—C—C—OH H— | —C|2—H c|:=c|:
H H OH H H H H H H

Which molecules belong to the same homologous series?

A 1and?2 B 1and3 C 2and4 D 3and4

Which statement about alkanes is correct?
A Ethane has one more carbon atom and one more hydrogen atom than methane.
They are converted to alcohols by reaction with steam.

They contain carbon-carbon double bonds.

O O W

They form carbon dioxide and water on combustion.
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38 Which statement about alkenes is not correct?
A They are hydrocarbons.
They are saturated.

They contain a C=C bond.

O O W

They form polymers.

39 Ethene reacts with Y to produce ethanol.

ethene + Y — ethanol

What is Y?

A hydrogen
B oxygen

C steam

D yeast

40 Which description of ethanoic acid is correct?
A aclear, colourless and odourless liquid
B a colourless liquid with a distinctive odour
C a soft white solid with a distinctive odour
D

a transparent solid with a low melting point
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