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1 Gas X has the following properties.

1 colourless

2 no effect on either red or blue litmus papers
3 no effect on limewater
4

flammable
What is gas X?
A ammonia
B chlorine
C hydrogen
D

oxygen

2 A gasis evolved during a reaction.
Which two pieces of apparatus would enable the rate of this reaction to be measured?
A balance and pipette
B gas syringe and thermometer
C stopclock and gas syringe
D

stopclock and pipette

3 Which statement about pure hexane, C¢Hy4, is correct?

A It boils over a range of temperatures.

B It burns in excess oxygen to form carbon monoxide and water only.
C It mixes with water.
D

It melts at a fixed temperature.

4 Which statement about the particles "3F~, 2)Ne and $3Na* is correct?

They all contain more electrons than protons.
They all contain more neutrons than protons.

They all contain the same number of electrons.

o o w >»

They all contain the same number of protons.
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5 An aqueous solution of zinc chloride is tested by adding reagents.

Which observation is correct?

reagent added to zinc chloride (aq)

observations

acidified aqueous barium nitrate

aqueous ammonia

aqueous sodium hydroxide

powdered copper

forms a white precipitate

forms a white precipitate, soluble in
excess of the reagent

forms a white precipitate, insoluble
in excess of the reagent

forms a grey precipitate

6 How many of the molecules shown contain only one covalent bond?

A

Cl, H,

2 B 3 o

HCI N2 O,

4 D 5

7  Which substance has a giant covalent structure and contains atoms of more than one element?

A

B
C
D

diamond
graphite
methane

sand

8 Which statement correctly explains why chlorine, Cl,, at 40°C diffuses more slowly than neon,
Ne, at 20°C?

A

B
C
D

Chlorine has a relative molecular mass of 71 whilst neon has a relative atomic mass of 20.

Chlorine is at a higher temperature than neon.

Chilorine is diatomic and neon is monatomic.

Chlorine is more reactive than neon.

9 Metals conduct electricity.

The movement of which particles is responsible for this conductivity?

A anions

B cations

C electrons

D protons
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10 Which substance, when molten, conducts electricity?

A bitumen

B caesium iodide
C diamond

D sand

11 A compound contains 70% by mass of iron and 30% by mass of oxygen.
What is its empirical formula?
[A: O, 16; Fe, 56]
A FeO B Fe)O; C Fe;0; D Fes0O,4
12 The formula for hydrated copper(Il) nitrate is Cu(NO3;),.xHO. It contains 36.5% water of
crystallisation by mass.
What is the value of x?
[A: H,1; N, 14; O, 16; Cu, 64]
A 4 B 5 C 6 D 7

13 Dilute sulfuric acid is electrolysed between inert electrodes.
Which statements are correct?

1 Hydrogen is released at the negative electrode.

2 Oxygen is released at the positive electrode.

3  Sulfur dioxide is released at the positive electrode.
4

The acid becomes more concentrated.

A 1,2and4 B 1and2only C 2and3 D 3and4
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14 Concentrated aqueous calcium iodide
aqueous sodium chloride.

5

positive electrode

concentrated aqueous
calcium iodide

What would be formed at each electrode?

negative electrode

I graphite

product at product at
positive electrode | negative electrode
A iodine calcium
B iodine hydrogen
C oxygen calcium
D oxygen hydrogen
© UCLES 2017 5070/11/MIJ/17
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15 Aluminium is obtained by the electrolysis of molten aluminium oxide.

waste gases

l\

electrodes

electrode

molten

1 purified aluminium oxide
aluminium

dissolved in molten cryolite

Which row shows the electrode at which aluminium is formed and the correct equation for its

formation?
electrode equation
A anode Al* + 3e” — Al
B anode Al* — 3e” > Al
C cathode Al* + 3e” - Al
D cathode Al** - 3e” — Al

16 The energy profile diagram for the forward direction of a reversible reaction is shown.

A

activation energy

energy

progress of reaction

For the reverse reaction, which row correctly shows the sign of the activation energy and the
type of enthalpy change?

sign of activation | type of enthalpy
energy change
A negative endothermic
B negative exothermic
C positive endothermic
D positive exothermic
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17 The formation of liquid water from hydrogen and oxygen may occur in three stages.

1 2Hy(g) + 02(g) — 4H(g) + 20(g)
2 4H(g) + 20(g) — 2H,0(g)
3 2H,0(g) — 2H,0(l)

Which stages would be exothermic?

A 1,2and3 B 1and2only C€C 2and3only D 2only

18 The equation shows the formation of sulfur trioxide in the contact process.

2S0,(g) + O3(g) = 2S04(g) AH =-196kJ/mol

What would decrease the yield of sulfur trioxide?
A addition of more oxygen

B anincrease in pressure

C anincrease in temperature

D removal of sulfur trioxide from the reaction chamber
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19 Magnesium carbonate reacts with dilute hydrochloric acid to form magnesium chloride,
carbon dioxide and water.

MgCOs(s) + 2HCI(aq) — MgClux(ag) + COx(g) + H.O()

The rate of the reaction is found by reacting the magnesium carbonate and dilute
hydrochloric acid in a conical flask. The mass of the flask and contents is measured every twenty
seconds.

dilute

hydrochloric acid ,
ﬁ magnesium carbonate
A\ =7
u

r————11

Which graph correctly shows the change in the mass of the flask and contents with time?

A B
A A
mass of flask mass of flask
and contents and contents
0 = 0 >
0 time 0 time
C D
A A
mass of flask mass of flask ¥
and contents and contents
0 == 0 =
0 time 0 time
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20 At the start of a reaction, a 1.00 dm?® solution contains 0.300 mol of ethanol.
After 100 seconds the concentration of the ethanol has decreased to 0.296 mol/dm?>.

What is the rate of reaction over the first 100 seconds?

A

B
C
D

9

2.96 x 10°mol/dm?/s
3.00 x 10°mol/dm?®/s
4.00 x 10°mol/dm?/s
8.00 x 10°mol/dm?/s

21 Which statement about sulfuric acid is correct?

Sulfuric acid is used

A

B
C
D

as a bleach.
in food preservation.
in the manufacture of detergents.

in the purification of drinking water.

22 Which row shows the order of increasing pH (lowest to highest) for strong acids, strong bases,

weak acids and weak bases at the same concentration?

pH >
A strong acids weak acids weak bases strong bases
B | strong bases weak bases weak acids strong acids
C weak acids strong acids weak bases strong bases
D weak bases strong bases strong acids weak acids
23 The table shows the proton numbers of four elements.
element Q R T Z
proton number 9 11 17 19

Which statement is correct?

A Qs a metal.
B Qs more reactive than T.
C R is more reactive than Z.
D Tand Z are in the same period.
© UCLES 2017 5070/11/MIJ/17
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24 The diagram shows part of the Periodic Table.

Which row about the elements W, X and Y is correct?

: . forms a carbonate
: : exists as single o
combines with oxygen ; which is not
atoms and is

in the ratio 2:3 . , decomposed by heating
chemically unreactive ;
in a Bunsen flame

A w X Y
B w Y X
C X w Y
D X Y w

25 Lead(II) sulfate can be made by reacting dilute sulfuric acid with which substance?
A aqueous lead(Il) nitrate
B lead
C lead(Il) carbonate
D lead(Il) oxide

26 Which pair gives two uses of argon?
A disinfecting water and in balloons
B disinfecting water and in light bulbs
C in balloons and in the manufacture of steel
D

in light bulbs and in the manufacture of steel

27 Which two substances are removed from the bottom of a blast furnace?

1 coke
2 iron

3 limestone
4

slag

A 1and3 B 1and4 C 2and3 D 2and4
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28 Which row has the correct catalyst for the named process?

o O w >

process catalyst
contact process vanadium(V) oxide
Haber process manganese(IV) oxide
hydrogenation of alkenes iron
photosynthesis glucose

29 Some metals and the compounds in their ores are shown.

30

31

Al
Al,0;

Ca
CaCO;

Pb
PbS

Na
NaCl

Fe
F6203

metal Mg

MgCO3

compound in their ore

Which type of reaction occurs in the extraction of each of these metals from their ore?

A

B
o
D

decomposition by heat
electrolysis
precipitation

reduction

After the collapse of a river bridge, a new car was immersed in the river water for several months.

When it was recovered, the parts of the car made of steel, an alloy of iron, were found to be
corroded. The parts made of aluminium were not corroded.

Which statement explains these differences in corrosion?

A

B
C
D

Aluminium has a coating of aluminium oxide.
Aluminium has a very low density.
Aluminium is an excellent conductor of electricity.

Aluminium is less reactive than iron.

A farmer spread ammonium nitrate, a nitrogenous fertiliser, on a field. The next day he spread
calcium hydroxide on the same field. This caused a loss of nitrogen from the ammonium nitrate.

Which chemical reaction occurred?

A The calcium ions reacted with the ammonium ions, producing ammonia gas.
B The calcium ions reacted with the nitrate ions, producing oxides of nitrogen.
C The hydroxide ions reacted with the ammonium ions, producing ammonia gas.
D The hydroxide ions reacted with the nitrate ions, producing oxides of nitrogen.
© UCLES 2017 5070/11/M/J/17 [Turn over
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32 Which row correctly compares carbon dioxide and methane?

both contain both are described as both lower the pH of
water when they

carbon a greenhouse gas . L

dissolve in it
A v X v
B v 4 X
C X v v
D X 4 X

33 Fossil fuels are used to power some internal combustion engines.
Which pollutants are produced by an internal combustion engine burning fossil fuels?

1 carbon monoxide
2 nitrogen oxides

3 sulfur dioxide

A 1,2and3 B 1and2only C€C 1and3only D 2and3only

34 An ester is produced by reacting together the carboxylic acid HCO,H and the alcohol
CH;CH,CH,OH.

What is the name and structure of this ester?

name structure
A methyl propanoate CH5;CH,CO,CHs;
B methyl propanoate HCO,CH,CH,CH;
C propyl methanoate CH5;CH,CO,CHs;
D propyl methanoate HCO,CH,CH,CH;
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35 The repeat unit of a polymer is shown.

)
|
H Br

36 Each of compounds W, X, Y and Z is either an unbranched alkane or an unbranched alkene.

W

X
Y
z

CoHus
CoH2o
CioH20
CioHz22

Which two compounds undergo an addition reaction with bromine?

A WandY

37 One mole of each alkane undergoes complete combustion.

B WandZ C XandY

Which alkane will produce seven moles of products?

A CH,

B C2H6 C CBHS

38 Which statement about macromolecules is correct?

A Nylon and Terylene are both polyesters.

Proteins and nylon have the same monomer units.

B
C Proteins have the same amide linkages as nylon.
D

Terylene and fats are esters but with different linkages.

© UCLES 2017
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39 An organic compound, X, has a molecular formula C4;HsO, and turns damp, blue litmus paper red.

What is the structure of X?

A B
H H O H H O H H
L | | ||

H—clz—cls—c—o—clz—H H—cl:—c—o—clz—cls—H
H H H H H H

c D
o) H H H O H H H
| ] L]
H—C—O—(|3—C|:—C|:—H H—O—C—(|3—(|3—(|3—H
H H H H H H

40 Which polymer contains only three different elements?
A protein

B poly(ethene)

C poly(propene)

D

starch
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