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5: A student tested a solution by adding aqueous sodium hydroxide. A precipitate was
not seen because the reagent was added too quickly. What could not have been
present in the solution?

A Al 3+

B Ca2+ CNH4 + D Zn2+

13 The diagram shows the electrolysis of molten lead(Il) bromide using inert electrades.

+ -

-

molten lead(I1) bromide

What happens during yg e is?

A

B
C
D

Atoms change to |cufm=~

4
Covalent bonds are broke
lons change to atoms.

MNew compounds are formed.

18 Which acid and base react together to produce an insoluble salt?
A hydrochloric acid and sodium hydroxide

B nitric acid and calcium oxide

C sulfuric acid and barium hydroxide

D sulfuric acid and zinc oxide



25 What happens when zinc foil is placed in an aqueous solution of copper(ll) sulfate?
A Copper(ll) ions are oxidised.

B There is no reaction.

C Zinc atoms are oxidised.

D Zinc sulfate is precipitated.

28 Scrap iron is often recycled. Which reason for recycling is not correct?
A It reduces the amount of pollution at the site of the ore extraction.

B It reduces the amount of waste taken to landfill sites.

C It reduces the need to collect the scrap iron.

D It saves natural resources.

36 Which bond is present in both nylon and Terylene?
AC-0 BC=0 CN-C DN-H
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11n a titration between an acid (in the burette) and an alkali, you may need to re-use
the same titration flask. Which is the best procedure forrinsing the flask?

A Rinse with distilled water and then with the alkali,

B Rinse with tap water and then with distilled water.

C Rinse with tap water and then with the aC|d

D Rinse with the alkali.

7 A researcher notices that atom g:ent are releasing energy. Why are the
atoms releasing energy?

A The atoms are absorbing light.

B The atoms are evapoyati

C The atoms are radibactive.

D The atoms react with argo e air.



3 Oxygen was prepared from hydrogen peroxide, with manganese({lV) oxide as catalyst. The
oxygen was collected as shown in the diagram.

2H:05 — 2H:0 + Oy

agueous
hydrogen
peroxide

e - - = Water

manganese(IV) oxide

The first few tubes of gas were rejected because the gas was contaminated by

A hydrogen.
B hydrogen peroxide.
C nitrogen.

D water vapour.

0

14 Which statement about the electrol an aqueous solution of copper(ll) sulfate
with platinum electrodes is corre

A Oxygen is given off at the positive trode.

B The mass of the negative electrode remains constant.

C The mass of the positiye rode decreases.

D There is no change ing@e of the solution.

16 The following reversible reaction takes place in a closed vessel at constant
temperature. P(g) + Q(g) + R(g) -------- > S(g) + T(g) When the system has reached

& mmmm—
equilibrium, more T is added. Which increases in concentration occur?
AP,Q,RandS B P and Q only CP,QandRonly D S only

28 Which gas cannot be removed from the exhaust gases of a petrol-powered car by
its catalytic converter?
A carbon dioxide B carbon monoxide  Chydrocarbons D nitrogen dioxide



30 Which statement shows that diamond and graphite are different forms of the
element carbon?

A Both have giant molecular structures.

B Complete combustion of equal masses of each produces equal masses of carbon dioxide
as the only product.

C Graphite conducts electricity, whereas diamond does not.

D Under suitable conditions, graphite can be converted into diamond.

32 A sample of tap water gave a white precipitate with acidified silver nitrate. What
does this show about the tap water?

A It contained chloride.

B It contained harmful microbes.

C It contained nitrates.

D It had not been filtered.

34 A hydride is a compound containing only two elements, one of which is hydrogen.

Which element forms the most hydrides?
A carbon B chlorine C nitrogen ‘ Doxygen

35 The structural formulae of some organic compounds are sHowd below.

H H H
HOH o H Q |1
. —C—C—C—H
H—C—C—C—0—H .
B 0 H O H
H H H Q |
H
1 2
X <
@
*Q
H H H H O
| ]
H—o—-:[:—(|:—n|:—c:—H H—{'|J—(iJ—C—O—H
H H H H H
3 4

Which compounds are alcohols?

A 1,2 3and4d B 1andZonly € 1,2and3only D 4 only



39 Under certain conditions 1 mole of ethane reacts with 2 moles of chlorine in a
substitution reaction. What is the formula of the organic product in this reaction?

A C,HsCI B C;HiCl, C CyH.Cly D CHxCl;
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4 The addition of dilute acid to a solution containing the anion Q and the subsequent
use of limewater can be used to identify the anion Q. What is Q?
A a carbonate B a chloride C aniodide D a sulfate

15 Aqueous copper(ll) sulfate is electrolysed using copper electrodes. Which equation
represents the reaction taking place at the anode (positive electrode).in this
electrolysis? ;

A Cu(s) » Cu*(aq) + 2e”

B SO,5(aq) —» SO,(g) + O,(g) + 2e”

los Cu2+(aq) + 27 — Cu(s)

D 40H(ag) —» 2H,0(l) + Oy(g) + 4e(" ‘

on the graph.

18 Copper(ll) carbonate powder was heated. The:EQnass was plotted against time as shown

04+ 2
3 g=
0? B e
‘:‘@» /z
; 4
loss in mass/
0144
/
/
0

0 2 4 6 8 10
time/min

During which time interval is the reaction fastest?

A 0to2min B 2to4 min C 6to8min D 8to10 min



31 Which gases are formed during the production of aluminium by the electrolysis of

molten aluminium oxide?

A carbon dioxide, carbon monoxide, oxygen
B carbon dioxide, carbon monoxide, sulfur dioxide

C carbon dioxide, oxygen, sulfur dioxide

D carbon monoxide, oxygen, sulfur dioxide

33 In which parts of a motor car do the reactions, shown in the equations, take place?

N, + O, —» 2NO

2CO + 2NO — 2C0O; + N;

engine
engine

exhaust

o O m >

exhaust

engine

exhaust

34 The diagrams show four monomers.

engine &g
L
exhaust

O

HN—4—NH,  HooCc—| }—NH,  HO NH, HO—C_D)—OH

How many of these monomers would react with Qecule below to form a polymer?

HOO COOH

A 1 B 2 Q@ D 4

35 For which molecules@re
L 22 :
1. methanoic acid, HC

2. ethanoic acid, CH;CO,H

3. propanoic acid, C,Hs;CO;H

4. butanoic acid, C3H;CO-H
1,2 and 3 only

1 and 3 only

2 and 3 only

2,3 and 4 only

O 0O W P

and molecular formulae the same?



36 A compound Y is thought to be an organic acid. Which reaction shows that Y is an
organic acid?

A It reacts with an alcohol to form an ester.

B It reacts with magnesium to form hydrogen.

C It reacts with sodium carbonate to form carbon dioxide.

D It turns litmus red.
37 A 10cm?® sample of a gaseous hydrocarbon is completely burnt in oxygen. The total volume of the
products is 70cm?®. All gas volumes are measured at room temperature and pressure.
Which equation represents the combustion of the hydrocarbon?

A CHu(g) *+ 20,(g9) — COz(g) + 2H;0O(9)

B CiHy(g) + 302(g) — 2C0x(g) + 2H,0(9) e q

C GCj3Hg(g) + 503(g) — 3COz(g) + 4H,0(g) e

D 2C:He(g) + 702(g) — 4CO,(g) + 6H0(g) c(\

40 Compound Q reacts with bromine to form the compound sh

H H H
]
TR

B

r

B
Which is compound Q? Q@

B
H Br H H H H
Hy L
H Br H H
c D
H H H H H H H
PN P S S 0 S
U ! )
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5 Which reagent could be used to distinguish between dilute nitric acid and dilute
hydrochloric acid?

A aqueous barium chloride

B aqueous silver nitrate

C aqueous sodium hydroxide

D copper(ll) carbonate

7 Pentane, C5H12, has a higher boiling point than propane, C3H8. Which statement
explains the difference in boiling point?

A Carbon-carbon single bonds are stronger than carbon-hydrogen bonds.

B Pentane has more covalent bonds to break.

C Pentane does not burn as easily as propane.

D The forces of attraction between pentane molecules are stronger thanithHose between
propane molecules

17 The oxide Q dissolves in water to form a colourless solution. This solution reacts
with sodium carbonate to produce carbon dioxide. What,is Q?

A copper(ll) oxide

B sodium oxide

C sulfur dioxide
D zinc oxide Q®
32 Aluminium is manufactured b@ §ectrolysis of aluminium oxide.

Which substances are formed at the electrodes?
*$
positive éléctro

negative electrode

A aluminium carbon dioxide
B aluminium oxygen

C carbon dioxide aluminium
D oxygen carbon dioxide




35 Which compound has more than two carbon atoms per molecule?
A ethanoic acid

B ethanol

C ethene

D ethyl ethanoate

37 Which statement about methanol is correct?
A It can be oxidised to form methanoic acid.
It is a constituent of alcoholic drinks.

B
C ltis formed by fermentation.
D

| <
Its fully displayed structural formula is H—?—OHeq
H

0\
38 A 10cm®sample of a gaseous hydrocarbon is completely b oxygen. The total volume of the
products is 70cm®. All gas volumes are measured at roo erature and pressure.

Which equation represents the combustion of the h@ on?
A CH(g) + 204(g) — CO,(g) + 2H;0(g) 0

B C:Hu(g) + 302(g) — 2COy(g) + 2

C CsHs(g) + 502(g) — 3CO; s)

D 2C;Hs(g) + 702(g) — 4 6H,0(g)

L 24
4
o‘



40 The section of a polymer chain is shown.

i os
T
CH- H CH. H CH H

25 2775 n

Which molecule would produce this polymer and by which type of polymerisation?

molecule type of polymerisation
A CH+—~CH=CH-CH- condensation
B CH;-CH-CH=CH; addition
C CH;—CH-—-CH;—CH=CH; condensation
D CH;—CH=CH-CH; addition ¢,
A\
ON2012/11 0

11t is suspected that a lollipop contains traces of a
73°C) as well as two harmless orange and red d
respectively). What is the best method by whi
A filtration B fractional distillation Cp

15 The diagram shows the steps b @lgo

and finally returned to the at

ous green dye (boiling point
ing points 69°C and 73°C

green dye may be detected?
romatography D recrystallisation

n dioxide can be converted into organic products

Which step is endothermic?

S 4
L o “ A
Agi > C,H,,0,
D B
Y
CH,CO,H C,H.OH



16 Which industrial reaction does not involve a catalyst?

A the cracking of hydrocarbons

B the extraction of iron from haematite in a blast furnace

C the production of ammonia from nitrogen and hydrogen

D the redox reaction involving the removal of combustion pollutants from car exhausts

24 A metal, X, has a low melting point, reacts with water, forms only one oxide and is
extracted from its ore by electrolysis. What is the identity of X?
A aluminium B copper Ciron D sodium

25 Metallic objects may be decorated by having very thin layers of gold applied to them.

Which properties of gold make it suitable for this use?

it conducts itis it is
electricity malleable unreactive
A X v v
B v X v
C v v X
D v v v
28 Which gas can be removed from the t gases of a petrol-powered car by its

catalytic converter?

A carbon monoxide B carIQ@de C nitrogen D steam

31 Which contains the st mass of nitrogen?

e
v

A 0.5 moles (Nizl4)28
B 1 mole NH;NO;

C 1.5 moles (NH,4);PO,
D 2 moles CO(NH;),



33 Which statement about macromolecules is correct?
A Nylon and Terylene are both polyesters.

B Proteins and nylon have the same monomer units.

C Proteins have the same amide linkages as nylon.

D Terylene and fats are esters but with different linkages.
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10 Which substance has metallic bonding?

conducts electricity state of substance
formed on reaction
when solid when liquid with oxygen
A v v solid 4
B v v gas
C X v no reaction
D X X solid

14 Two of the reactions used in the manufactu%nitﬁc acid, HNO3, are shown.

2NO + O; — 2NO; Q

4NO; + 2H,0 + O, 3
What is the maximum number oles of nitric acid which could be formed from one mole of
nitrogen monoxide, NO? /
A 05 ’?QB c 20 D 40

4

35 A factory manufactures poly(ethene). Which raw material will the factory need?
A bitumen B methane C methanol D naphtha



19 The diagram shows the steps by which carbon dioxide can be converted into organic products
and finally returned to the atmosphere.

Which step is an example of combustion?
A

Co, > C,H,,0,
A

CH,CO,H ~ C,H.OH q
c b

MAY/JUNE 2013/11 d\

9 Which substance conducts an electric current but @\s chemically unchanged?
A aluminium

B aqueous sodium chloride o

C molten lead(ll) bromide

D pure ethanoic acid Qa

HINT FOR THE NEXT QUESTION: More reactive metal is on the anode and less reactive metal
is on the cathode.



15 A simple cell is shown below.

// voltmeter
W
zinc electrode copper electrode
electrolyte

Which statement about the process occurring when the cell is in operation is correct? 0
A Cu* ions are formed in solution.

B Electrons travel through the solution. VS

C The reaction Zn — Zn®" + 2e” occurs. \
D

Zinc increases in mass. o
13 The diagrams show an electrolysis experiment using iner@dea.

+

before electrolysis after electrolysis
Which could be liquid Y?

A aqueous copper(ll) sulfate

B concentrated agueous sodium chloride
C dilute sulfuric acid
D

ethanol



38 Which partial structure is correct for the product of polymerisation of butene, CH,=CHCH,CH;?

A B
o 0]
C E C—C—cC
I | .
- H . H H H |

¢ D

H H H CH, H
1 |
B T
H H H | CH, HeN
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4 The structure of metals consists of positive ions in.a‘sea of electrons’. Which
statement correctly describes what happens to'the particles in the metallic heating

element of an electric kettle when the kettle is;switched on?
A Electrons move in both directions in the ele

B Electrons move in one direction only in t
C Electrons move in one direction and
element.
D Positive ions move in one direction

ent.

ly in the element.

23 Which property is £8im
A Their atoms all have more n ns than protons.

B Their ions all have eight electrons in their outer shell.
C They all sink when added to water.

ions move in the opposite direction in the

0 calcium, potassium and sodium?

D They are all deposited at the positive electrode when their molten chloride is electrolysed.



28 Gas Z is to be separated from a mixture of gases X, Y and Z by the apparatus shown in the

diagram.
coppﬁ';(”} oxide
XY.Z p73 / -
—p—m Ay Py m
heat

aqueous sodium
hydroxide

For which mixture will this system work successfully?

X Y
A hydrogen carbon dioxide
B oxygen hydrogen
Cc nitrogen oxygen
D carbon dioxide nitrogen

36 Which polymer contains onl
A protein B poly(ethe

Q@ments?
C poly(propene) D starch

%
e



38 The diagram shows the partial structure of Terylene.
O

0 0
— |—£—o—%—o—£—| Hﬂ —o——

From which pair of compounds is it made?

O O

| I
A HO—C—{ }-C—oOH

+
I
%
o
L

o] 0]

B HO—D—(H,—OH - HO—%—(!—OH

1.1

¢ Ho—{ }—oH - HO—C C—OH
o) o) o o)
| I | |

D HO—C C—OH + HO—C C—OH
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3 A student wanted to follow how the rate of the reaction of sodium sulfite with acid varies with
time. The reaction produces gaseous sulfur dioxide.

Which apparatus is not suitable?

A B
tap funnel tap funnel
burette
gas syringe
sodium sulfite sodium sulfite water
and acid and acid
C D
cotton wool
i thistle funnel
- sodium sulfite
m— and acid gas syringe

balance
sodium sulfite

and acid



7  Which diagram correctly shows the arrangement of the ions in solid sodium chloride?

A B
Na* Na* Na* Na*
7 / a /
Na*— Na* Cl- — cl-
o amuRE FEEE CI- Na*-----}--- Na*
; S /
Cl-—CI" Clr—CrI”
C D
Na* Cl- Na* o1
/i / /i £
Cil- k Na* Na* - cl-
i SRR, DO Na* g g RN T Na*
I’ / rs /
Na*———CI- Cl-——Na*

12 Nitrogen and oxygen react according to the equation.
Nx(g) + 204(g) — 2NO(g)
The enthalpy change for the reaction shown is +66 kJ.

If two moles of nitrogen and two moles of oxygen are used, what will be the enthalpy change?

A +16.5kJ B +33kJ C +66kJ D +132kJ



21 When pure gas X was passed through the apparatus shown, the copper(ll) oxide turned pink and
the limewater stayed colourless.

copper(ll) oxide
colourless gas

2 A
X— ZZ = T \?F
heat i
,gui\l
"%
) . ogd —1
ice—] ol
(] o
<
colourless limewater water

liquid formed

What is gas X?

A carbon dioxide
B carbon monoxide
C hydrogen
D

nitrogen

25 The diagram shows the structure of an alloy.

Which statement about alloys is correct?

A Alloys can only be formed by mixing copper or iron with other metals.

B High carbon steel alloys are soft and easily shaped.

C Inan alloy there is attraction between positive ions and delocalised electrons.
D

The alloy brass has a chemical formula.



29 Metals usually occur in their ore combined with another element. Which metal is
least likely to occur combined with another element?
A aluminium B calcium C magnesium D silver

34 The diagram shows a simplified structure of a fat.
|
H,c—O0—C—{_|—CH,

0

|
HC—O0—C—¥/}—CH—CH—/}—CH,
0

|
H,c—0—C—_|—CH,

Which compounds in the table have linkages that can be found in this fat? (Do not consider C—H
or C-C bonds as linkages.)

ethene nylon Terylene
A v v v
B v v X
Cc v X v
D X v v

- .

36 Poly(ethene) is the addition polymer formed from the monomer ethene. Which
statement is correct?

A Poly(ethene) can be disposed of by burning - this produces carbon dioxide and water.

B Poly(ethene) decolourises bromine water.

C Poly(ethene) has the empirical formula C2H4.

D Poly(ethene) is acted upon by bacteria so that it decomposes quickly when in a landfill site.



39 Esters are formed when an alcohol reacts with a carboxylic acid.

Which ester would be formed using the carboxylic acid and alcohol shown?

H
I

H—C—H

H—C—C—0OH

H
|

l

H H

I " o
@ _
C"D o i
W H:larlﬁrlH
8 _
" H|+|H L
-
i 4
B |
5 T T
g |
) - T—0—1I
g _ |
m ol =l
| |
< = .ﬂ
[
T—(——_—T

£
H|ﬁ_.g|H
T H|ﬁ_.u|H
-
- u=0
13
H|*ﬂ|.._v|H
T—Qg—x +
!
 iF
T H|ﬁ_..__|H
Hlmu|ﬁ_..__|H
by &z
0
0z
IT—O— | —T
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1 When drops of bromine are placed on a table-top at one side of a room, the smell of
bromine can eventually be detected at the other side of the room. What is not part of
the explanation of this? After evaporation, the bromine particles

A collide with air particles.

B move in a random way.

C spread out to occupy the total available space.

D vibrate from side to side

5 The diagram shows the electrolysis of agueous sodium chloride and of molten sodium chloride.

| _—copper wire
aqueous molten
sodium chloride sodium chloride
graphite
electrodes

Which substance in the diagram has both positive ions and mobile electrons?

A aqueous sodium chloride
B copper wire

C graphite electrodes

D

molten sodium chloride

7 The table gives some of the properties of four substances.

Which substance could be hydrogen chloride?

melting point boiling point ability to conduct electricity
/°C /°C when liquid in agueous solution
A -114 -85 none good
B -114 78 none none
C 180 218 none (insoluble)
D 808 1465 good good




11 The complete combustion of 20cm3 of a gaseous alkane, X, requires 130cm3 of
oxygen. Both volumes were measured at r.t.p.. What could be the identity of X?
A butane B ethane C methane D propane

23 The equation shows that mixtures of hydrogen gas and iodine vapour can reach dynamic
equilibrium.

Hx(g) + Lx(g) = 2HI(g)
Two students, X and Y, make statements about the equilibrium mixture.

X Hydrogen iodide is continually being formed and decomposed.

Y If more hydrogen is injected into the equilibrium mixture the equilibrium
concentration of HI increases.

Which statements are correct?
A  bothXandY

X only

Y only

o 0O o

neither X nor Y

25 Which equation represents a redox reaction?
A 4CuO + CH; — 4Cu + 2H,0 + CO,
B CuO + H;SO; —» CuSO4 + H;O
C CuCO; — CuO + CO;
D CuSOs; + 2NaOH — Cu(OH): + Na:SO.

29 lonic compounds have high melting points because of the strong attraction between oppositely
charged ions.

Which compound has the lowest melting point?
A (AI¥)(0%);

B Mg*¥0*

C Na'Cl

D (Fe*)(0™)s



31 The diagram shows the apparatus needed to extract aluminium from aluminium oxide.

carbon electrodes electrolyte

aluminium

Which statement about this process is correct?

A

B
c
D

The electrolyte is a solid mixture of aluminium oxide and cryolite.
The electrolyte is aluminium oxide dissolved in water.
The equation for the reaction at the positive electrode is AI** + 3e” — AL

The positive carbon electrodes lose mass during the process and need regular replacement.

Mj] 2014/11

2 A radioactive isotope of carbon has more nucleons than the non-radioactive isotope, "3C.

How many protons, neutrons and electrons could there be in this radioactive isotope of carbon?

protons neutrons electrons
A 6 6 6
B 6 8 6
c 8 6 8
D 8 8 8

3 Ethylamine gas, C;HsNH;, and hydrogen chioride gas, HCI, react together to form a white solid,
ethylamine hydrochloride.

At which position in the tube would a ring of solid white ethylamine hydrochloride form?

A B C D J

>

cotton wool soaked cotton wool soaked
in ethylamine solution in hydrochloric acid




7 Graphite is often used as the electrodes in the electrolysis of solutions.

graphite graphite
electrode electrode

electrolyte

Which particles are involved in the conduction of electricity by graphite?

A

B
Cc
D

electrons only
negative ions only
positive ions and electrons

positive ions and negative ions

8 Element X has a lattice of positive ions and a ‘sea of electrons’.

@ Pe-Pe®E@e
€ @@ e,@? e@e-®
De-De @D @e @

Which property will X have?

A

B
Cc
D

It conducts electricity by the movement of ions and electrons.
It has a high melting point.
It is decomposed by an electric current.

It is not malleable.



11 Aqueous potassium iodide, KI(aq), can be used as a test reagent in redox reactions.

lodide ions are readily ...... > S . A positive result for the test is when the solution changes
colour from ...... Wiz (o SR Lo :

Which words correctly complete gaps X, Y and Z7?

X Y Z
A oxidised brown colourless
B oxidised colourless brown
C reduced brown colourless
D reduced colourless brown

14 Which statement about oxides is correct?
A A basic oxide is an oxide of a non-metal.

B Acidic oxides contain ionic bonds.

C An amphoteric oxide contains a metal.

D Basic oxides are always gases.

16 In which circuit does the bulb light?

key

—®— = bulb




21 Aqueous copper(ll) sulfate is electrolysed using copper electrodes. The current is constant and
the anode (positive electrode) is weighed at regular intervals.

Which graph is obtained when the mass of the anode is plotted against time?

D
mass mass mass mass
of
anode anode anode anode
0 =
U time time time 0 time
26 Which particle is found in iodine vapour?
A I B T cr D L
29 Which of these processes can be used to purify water containing insoluble
impurities?
1 chlorination 2 desalination 3 distillation 4 filtration
Aland?2 B2and3 C3and 4 D 4 only
32 What is not essential for photosynthesis?
A carbon dioxide B sugar C light D water

34 Which compound, on combustion, never forms carbon?
A carbon monoxide B ethanol C ethene D methane

38 Four compounds are shown.

H 0 H O H H 0 H
H——C—C// H H L1 \_ \\C—(li—H
\ | H—C—C—C—H /C_ —H v |
O0—C—C—H IL J' H | H—O H
= 2 3 4

Which pair of compounds have the same empirical formula?

A 1and2 B 1and3 C 2and3 D 2and4



40 The structural formulae of some organic compounds are shown below.

H H H
H H H | s A
| | | H—C—C—C—H
H—C—C—C—0—H I
| H O H
H H H |
H
1 2
H H H H H O
o Ll
H—0—<|:—(|:—(I:—D—H H—{|:—(I:—C—O—H
H H H H H
3 4

Which compounds are alcohols?

1 only

m

1 and 2 only
1,2and 3
4

o O

MJ14/12

1 Which process is suitable for obtaining the water from an aqueous solution of sugar?
A crystallisation

B distillation

C filtration

D use of a separating funnel



2 Sulfur dioxide and oxygen react together.
250;(g) + O.(g) = 2504(g) AH = -197kJ/mol
Which change(s) will increase both the rate of reaction and the equilibrium concentration of S0,7?
1 adding a catalyst
2 increasing temperature
3 increasing pressure

A 1only B 2 C 1and3 D 3only

5 Crude oil is fractionally distilled in a fractionating column. The paositions at which fractions X and Y
are collected are shown.

fractions

>

=<

AR

crude oil ——=

AEEEY

f

Which statement is correct?

A The temperature increases up the column.
B X condenses at a lower temperature than Y.
C X has a higher boiling point than Y.
D

X has longer chain molecules than Y.



9 The diagram shows the molecule ethyl propanoate.
0
V4
CH,—CH,—C
O—CH,—CH,
Consider all the electrons in a molecule of ethyl propanoate.

How many electrons not involved in bonding are there in the molecule?

A 8 B 10 C 18 D 22

10 Sodium and magnesium are next to each other in the Periodic Table.

melting point | boiling point
/°C /°C
Na 98 883
Mg 649 1103

Which statement explains the differences in the melting and boiling points of these elements?

Na and Mg have different types of bonding.

B The electrostatic forces of attraction are stronger in Mg.
C The ionic bonds in Mg are stronger than those in Na.
D The Mg atoms are larger than the Na atoms.

11 Sulfuric acid and potassium hydroxide can react together to form potassium hydrogensulfate,
KHSO,, and water only.

Which amounts of the reactants are required?

A equal masses of sulfuric acid and potassium hydroxide

B equal numbers of moles of sulfuric acid and potassium hydroxide
C 1mol of sulfuric acid to 2mol of potassium hydroxide
D

2 mol of sulfuric acid to 1 mol of potassium hydroxide



17 The table shows the energy released by the complete combustion of some compounds used as

fuels.
compound formula M, AH in kd/mol
benzene CsHs 78 =3270
heptane C.Hig 100 —-4800
octane CgHia 114 =5510
propane CsHg 44 2200

Which fuel releases the least energy when 1g of the compound is completely burned?

benzene
B heptane
C octane
D propane

30 Which gas turns moist blue litmus paper red and produces a precipitate when bubbled through
calcium hydroxide solution?

A CO B CO: C HCI D NH;

31 The diagram shows three steps in the manufacture of sulfuric acid.

step P sulfur step Q sulfur step R

sulfur | —— e — LIl Sulfl.,]nc
dioxide trioxide acid

In which steps is a catalyst used?

A step Q only

B step Ronly

C steps Qand R only
D stepsPandQandR
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5 The table contains information on the structure of four particles.

; proton number of | number of | number of
prilice number protons neutrons | electrons
Mg 12 12 w 12
Mg** 12 12 12 X
F Y 9 10 9
F 9 10 z

What are the values of W, X, ¥ and Z in the table above?

W X Y z
A 10 12 9 10
B 12 10 9 10
c 12 10 10 9
D 12 12 10 9

6 Which statement describes ionic bonding?

A

B
c
D

19 To which substance is dilute sulfuric acid added to prepare lead(ll) sulfate?

a lattice of ions in a sea of electrons

electrostatic attraction between oppositely charged ions

the sharing of electrons between atoms to gain a noble gas configuration

the transfer of electrons from atoms of a non-metal to the atoms of a metal

A aqueous lead(ll) nitrate

B lead foil

C powdered lead(ll) carbonate

D powdered lead(ll) oxide




21 Which statement about amphoteric oxides is not correct?
A They dissolve in water.

B They are formed only by metals.

C They react with aqueous sodium hydroxide to give salts.

D They react with aqueous acids to give salts.

23 The diagram shows an outline of part of the Periodic Table.

[]

w X

Which statement is not correct?

The melting point of W is lower than that of Z.

B Wand Z could react together and form a compound, WZ.
C Xcould form an oxide, X;0s.
D Y could form an oxide, YO..



24 The diagram shows apparatus that can be used to extract aluminium.

What are J, K and L?

J K L

A negative aluminium oxide aluminium
electrode + cryolite

B negative cryolite aluminium oxide
electrode

C positive aluminium oxide cryolite
electrode

D positive aluminium oxide aluminium
electrode + cryolite

25 Sulfur is burnt in air. Which statement about this reaction is correct?

A The gas formed turns aqueous potassium dichromate(VI) from green to orange.
B The product is used as a food preservative.

C The reaction is endothermic.

D The reaction is reversible.



29 Substance P reacts with dilute hydrochloric acid to produce a gas.
This gas reduces substance Q.
@ a
/
A

dilute
hydrochloric
acid

What are substances P and Q7

P Q
A copper copper(ll) oxide
B lead lead(11) oxide
C magnesium zinc oxide
D zinc copper(ll) oxide

30 Which two statements about alloys are correct? 1 Alloys are formed by mixing two
metals. 2 Alloys do not conduct electricity. 3 Atoms in an alloy must all be the same
size. 4 In an alloy there is metallic bonding.

A1and?2 B1and4 C2and3 D3and 4

33 A compound has the following structure.
T

|
H—C=C—C—O0—H

[l:_
H
Which reactions will occur with this compound?

1 Bromine water will decolourise.
2 It will react with an alcohol to form an ester.

3 It will react with sodium metal.

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



39 The table gives some statements about some macromolecules.

fats contain the linkage

proteins contain the linkage

0
1 O ”
[ —C—N—
—0—C— |
H
2 poly(ethene) is made by Terylene is made by
addition polymerisation condensation polymerisation
3 starch can be hydrolysed proteins can be hydrolysed
to produce sugars to produce amino acids
4 Terylene is a naturally nylon is a man-made
occurring polymer polymer
Which pairs of statements are correct?
A 1andZ2only B 2and3only C 3and4 D 1,2and3
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1 A student wants to carry out an experiment to follow the rate of the reaction between hydrochloric
acid and marble chips.

CaCOs: + 2HCI —» CaClz + CO; + H0
Which diagrams show apparatus that is suitable for this experiment?

1 2

|_— measuring hydrochloric

hydrochloric 4  cvlinder acid and
acid and . marble chips
marble chips = IO
7 []
3 4
hydrochloric
acid burette
gas syringe
hydrochloric
acid and
marble chips marble chips

A 1andZonly B 1and3only € “1anddonly D 1,2and4

15 Which of these processes are both endothermic?
A combustion, cracking

B combustion, fermentation

C cracking, photosynthesis

D fermentation, photosynthesis



16 Ethanol is produced by the fermentation of glucose from sugar cane. In some
countries ethanol is used as a fuel. Which statements are correct?

1 Sugar cane is a non-renewable (finite) resource.

2 When sugar cane is growing it removes carbon dioxide from the atmosphere.
A1 only B 2 only Cboth 1 and 2 D neither 1 nor 2

26 The diagram shows the arrangement of electrons in the atoms of four different elements.
Which is the least reactive of the four elements?

A B c D

30 The solid carbonates of three metals, W, X and Y, are heated.

result

carbonate of W carbon dioxide given off
solid changes colour from green to black

carbonate of X carbon dioxide given off
solid does not change colour

carbonate of Y carbon dioxide not given off
solid does not change colour

Which statements are correct?

1  Metal Y is more reactive than metal X.
2 Metal Wis a transition metal.

3 If dilute nitric acid is added to all three carbonates, carbon dioxide is given off from
the carbonates of Wand X but not from the carbonate of Y.

A 1andZ2only B 1and3only C 2and3only D 1,2and3



32 Which row is correct for the reaction of the alkene with steam and a catalyst?

alkene product

CH,CH=CH, CH,CH(OH)CH; only

CH4CH,CH=CH, | CH.CH,CH,CH,OH only

CH;CH=CHCH; | CHsCH(OH)CHCH; only
(CH3):C=CH, | (CHs),CHCH,OH only

o 0o o P

TIP: Wherever the C=C bonds break, the OH bonds are inserted there.

37 Which statements would be true of the compound which has the formula shown?

1 It would react with excess agueous sodium hydroxide in a 1:1 molar ratio.
2 In agueous solution, it would have a pH of 9.5.

3 It would react with an alcohol to form an ester.

A 1only B 1and2 C 2and3 D 3only
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3 Limestone reacts with hydrochloric acid. Changing which reaction condition does
not affect the rate of reaction?

A concentration of the acid
B limestone particle size

C pressure

D temperature




T  Which compound contains only eight covalent bonds?

A B c D
CH,OH CH,OH COOH COOH
CH,OH CH, COOH CH,OH

16 In the graph, curve 1 was obtained by observing the decomposition of 100cm? of 1.0mol/dm®
hydrogen peroxide solution, catalysed by manganese(lV) oxide.

2H202 —> EHEO + 02

,—-"""'-t—_____2

volume of
oxygen
formed

time
Which alteration to the original experimental conditions would produce curve 27
A adding some 0.1mol/dm® hydrogen peroxide solution

lowering the temperature

B
C using less manganese(lV) oxide
D

using a different catalyst

39 In the addition polymer poly(propene), what is the simplest ratio of carbon atoms to hydrogen

atoms?
carbon hydrogen
atoms atoms
A 1 2
B 2 1
c 2 4
D 3




40 Which statement about vegetable oil and the margarine made from it is correct?
A Both are liquids at room temperature.

B Both occur naturally.

C Margarine has the higher melting point.

D Vegetable oil has fewer carbon-carbon double bonds than margarine.

M] 2015/12

2 The concentration of aqueous sodium carbonate can be found by reaction with
hydrochloric acid of known concentration using the indicator methyl orange. Which
items of equipment are needed?

A burette, measuring cylinder, gas syringe

B burette, measuring cylinder, thermometer

C burette, pipette, conical flask

D burette, pipette, stopwatch

16 Hydrogen reacts with iodine to form hydrogen iodide. This is a slow reaction.

Ha(g) + Ix(g) = 2HI(g)

1 mole of hydrogen gas and 1 mole of iodine vapour were mixed and allowed to react. After
t seconds, 0.6 moles of hydrogen remained.

What is the number of moles of iodine remaining after f seconds?

A 00 B 04 C 06 D 1.0

17 Acidified potassium manganate(VII) is used as a test reagent.

When it is added to an agueous solution of compound X, the colour of the test reagent changes
from .....1...... . This colour change shows that X is ......2...... .

Which words correctly complete gaps 1 and 27

1 2
A colourless to purple oxidised
B colourless to purple reduced
c purple to colourless oxidised
D purple to colourless reduced




22 Which compound produces the greatest number of ions when 1 mole is dissolved in
water?

A aluminium sulfate

B ammonium carbonate

C ammonium nitrate

D calcium nitrate

29 Aluminium is produced by the electrolysis of molten aluminium oxide.

waste gases

carbon electrodes
(positive)

carbon electrode
(negative)

purified aluminium
oxide dissolved in
molten cryolite

molten aluminium

Which statement about the process is correct?

Aluminium ions are reduced to aluminium by gaining electrons.

B Aluminium oxide is reduced by cryolite.
C Aluminium oxide is reduced by the carbon electrodes.
D Aluminium oxide is reduced by the carbon monoxide formed at the negative electrode.



32 Two pieces of iron, one with zinc attached and the other with copper attached, are placed
separately in water as shown.

Y Z

Which statements are correct?

1 Theironin Y will not rust.
2 The water in Z will turn blue.

3 The zincin Y will be oxidised.

A 1,2and3 B 1and2only € 1and3only D 2and3only
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3 In a titration between an acid (in the burette) and an alkali, you may need to re-use
the same titration flask. Which is the best procedure for rinsing the flask?

A Rinse with distilled water and then with the alkali.

B Rinse with tap water and then with distilled water.

C Rinse with tap water and then with the acid.

D Rinse with the alkali.




10 A metal consists of a lattice of positive ions in a ‘sea of electrons’.

What happens to the electrons and positive ions in a metal wire when an electric current is
passed through it?

electrons positive ions
A replaced by new electrons replaced by new ions
B replaced by new electrons unchanged
C unchanged replaced by new ions
D unchanged unchanged

13 Which change is endothermic?

A CHa(g) + 205(g) — COx(g) + 2H:0(1)
B H(g) + Ci(g) - HCI(g)

C HO(g) — 2H(g) + O(g)

D HO() - HO(s)

19 Which occurs during the electrolysis of dilute sulfuric acid?

A Hydrogen and oxygen are formed in the ratio two volumes of oxygen to one volume of
hydrogen.

B Hydrogen is formed at the positive electrode.

C Oxide ions are oxidised to oxygen.

D The dilute sulfuric acid becomes more concentrated.

21 Which statement about graphite is not correct?
A It burns to form carbon dioxide.

B It is a carbon compound.

C It is a giant molecular substance.

D It is used as a lubricant.



25 An element is burned in an excess of oxygen. Which statement about the oxide
formed is always correct?

A The mass of oxide formed is greater than the mass of element burned.

B The oxide formed is a crystalline solid.

C The oxide formed is soluble in water.

D The oxide formed is white in colour.

28 Three different elements react by losing electrons. The ions formed all have the
electronic configuration 2,8. Which statement about these elements is correct?

A They are in the same group.

B They are in the same period.

C They are noble gases.

D They are transition elements.

29 An alloy of aluminium is used in the construction of aircraft. Why is pure
aluminium never used?

A Pure aluminium cannot be manufactured.

B Pure aluminium conducts electricity.

C Pure aluminium is less dense than its alloys.

D Pure aluminium is too malleable.

31 The flow chart shows how impure water can be treated to produce drinkable water.

pass pass pass pass
impure through - through ~| through s ahisH drinkable
water large-sized small-sized ‘ water
carbon through it
gravel gravel

What is not removed from the water by this process?

A clay particles
B microbes
C nitrates

D odours

32 Which property of a liquid ester can be used to check its purity before use as a food
flavouring?

A boiling point B colour C smell D solubility in water



36 P is a polymer that

# has six carbon atoms in each of the monomers from which it was formed,
e is not a polyester,

e was formed using condensation polymerisation.

What is the partial structure of P?

A B
I 0 I 0
—C—(CHy),—C—0—(CH,);—0— —C—(CHy)g—C—N—(CH,);—N—
H H
G D
[“) (0 CH, C,H, CH, C;H,
— (BN — i —
H H H H H H
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3 Which statements are correct?
1 The volume of a gas at constant pressure increases as the temperature increases.
2 The rate of diffusion of a gas increases as the temperature increases.
3 The pressure of a gas at constant volume decreases as the temperature increases.

A1 and 2 only B 1 and 3 only C2and3only D1,2and 3

5 Which physical changes are both exothermic?
A condensation and evaporation

B evaporation and melting

C freezing and condensation

D melting and freezing

10 What is the number of moles of hydrogen atoms in 3.2 g of methane?
A 0.02 BO0.2 co04 D 0.8



9 The apparatus shown is set up to plate a steel key with copper.

I

copper

steel key aqueous copper(Il)

sulfate

The key does not get coated with copper.
Which change needs to be made to plate the key?

A Increase the concentration of the aqueous copper(II) sulfate.
B Increase the voltage.
C Replace the solution with dilute sulfuric acid.

D Reverse the electrical connections.

14 A solution of sodium carbonate was added to tap water. A white precipitate
formed. Which ion present in the tap water caused the precipitate to form?
A chloride B magnesium C potassium D sulfate

27 Which of the statements about iron and steel is not correct?
A Both iron and steel conduct electricity.

B Mild steel is used in car bodies.

C Pureironis formed in the blast furnace.

D The addition of carbon to mild steel makes it stronger.



23 The reaction shown for the Haber process can reach equilibrium.

N2(g) + 3H2(g) = 2NHs(g)

Which row shows the gases present at equilibrium?

nitrogen hydrogen ammonia
A no no yes
B no yes yes
C yes no yes
D yes yes yes

24 Which statement about graphite is not correct?

A

B
C
D

It burns to form carbon dioxide.
It is a carbon compound.
It is a giant molecular substance.

It is used as a lubricant.

34 Which diagram shows the isomer of butane?

A
H
H—(|3—H
H H
H—(I:—clz—C—H
i
c
H
H H—(|3—H
H—C C|:—H
H—C—H IL
!



35 The diagram shows the structure of a monomer used to make a polymer.

CH,
H,C=C
CH,
What is the structure of the polymer?
A B
L e
—C—C—C—C— —C C C C—
I I
H CH, H CH, H H H H
c D
o e
RN DN
H CH, H CH, H CH, H CH,



