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Topics Test
Percentage of all marks awarded for each topic in this test (blue diamonds) and total wieghted marks for each topic in all papers (red squares)
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% of Marks awarded for each topic
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1

The rate of diffusion of two gases, methane, CHs, and ethene, CzH,, is measured using the
apparatus shown.

constant
pressure ——
applied

metal foil - gas
escapes through
small hole in the foil

| |
gas syringe gas

Which gas diffuses faster and why?

gas that
diffuses faster reason

A ethene | Ethene molecules are heavier and so move faster.

B ethene | Ethene molecules have a double bond which makes them
more reactive.

C | methane | Methane molecules are lighter and so move faster.

D | methane | Methane molecules are smaller sothey can get out of the
small hole more easily.

Asample of a dye is investigated by chromatography.
Aline is drawn across a piece of chromatography paper and a spot of the dye is placed on it

The paper is placed in water.

_chromatography
paper

spot of dye line

==

water

Which row is correct?

W;‘;usﬁ‘::eﬁf\ o position of spot
A ink above the level of the water
B ink below the level of the water
c pendil above the level of the water
D pendil below the level of the water
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3 The paper chromatogram below was obtained from four different dyes.

Which dye has an R;value of 0.77

solvent front
.
baseline
= < o o
A B c D

4 Which statements about isotopes of the same element are correct?

1 They are atoms which have the same chemical properties because they have the
same number of electrons in their outer shell.

2 They are atoms which have the same number of electrons and neutrons but
different numbers of protons.

3 They are atoms which have the same number of electrons and protons but different

numbers of neutrons.

A tand2 B 1and3

c 2only D 3only

5 The table shows the electronic structure of four atoms.

atom

electronic structure

w

X
Y
z

2,81
284
287
288

Which two atoms combine to form a covalent compound?

A Wand X B WandY

C XandY D XandZ
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1 The partidles of a substance gain energy and change from a regular ordered structure to a
disordered structure with large distances between the particles.

Which change of state is described?

A

B
c
D

boiling
evaporation
melting

sublimation

2 Inthe chromatography experiment shown, which label represents the solvent front?

A

3 Xisa mixture of colourless compounds. The diagram shows a chromatogram of X and of three
pure compounds, P, Q and R.

EXY

X P

Which statement is not correct?

A

B
c
D

Alocating agent was used to develop the chromatogram of X.
P and R could be present in X.
P and R have different solubilities in the solvent.

Qhas a greater R; value than R.
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The diagram shows an experiment to demonstrate diffusion.

v ki)

cotton wool soaked in ammonium cotton wool soaked in
hydrochloric acid chloride ‘ammonia solution

Which statement explains why the ring of ammonium chloride appears as shown?

A Ammonia solution only produces a gas which moves until it meets the hydrochloric acid.

B Both solutions produce a gas, but ammonia moves quicker than hydrogen chloride because
itis lighter.

€ Hydrochloric acid produces hydrogen chioride which stays at one end of the tube until the
ammonia reaches it.

D The two solutions run along the tube until they meet.

Chromatography experiments are carried out on four substances, P, Q, R and S.
The same solvent is used in each experiment.

The resulting chromatograms are shown below.

L] [}

[} [] (]
baseline

P Q R s

Which statement s not correct?
A PandQare pure substances.

B PandR are different substances.
€ RandS are pure substances.
D

Sis a mixture of substances.
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3 The diagram shows the apparatus used to separate the different components of a mixture by
chromatography.

__— chromatography paper

solvent front

baseline

A Alocating agentis used to find the position of the solvent front.
B The components to be separated must be soluble in the solvent.
C  The baseline on which the spot of the mixture is placed is drawn in ink.

the distance travelled by the solvent front

D The R;value is calculated by =
the distance travelled by the component

4 Which statements about isotopes of the same element are correct?

1 They are atoms which have the same chemi
same number of electrons in their outer shell.

I properties because they have the
2 They are atoms which have the same number of electrons and neutrons but
different numbers of protons.

3 They are atoms which have the same number of electrons and protons but different
numbers of neutrons.

A 1and2 B 1and3 C 2only D 3only
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*Particles moving very slowly from an area of higher concentration to an area of lower
concentration.”

Which process is being described?
A aliquid being frozen

B asolid melting

C  asubstance diffusing through a liquid
D asubstance diffusing through the air

A student mixes 25cm° samples of dilute hydrochloric acid with different volumes of aqueous
sodium hydroxide.

In each case, the student measures the change in temperature to test if the reaction is
exothermic.

Which piece of apparatus is not needed?

A B c D

%5 [N

burette clock pipette thermometer
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3 Information about the solubility of four solids, P, Q, R and S, is given in the table.

P

Q

R

s

solubility in water

dissolves

insoluble

insoluble

dissolves

A student attempted to separate mixtures of these solids using the following method.

1

2 Filter the mixture.

3

Crystallise one of the solids from the filtrate.

Add the mixture to a beaker of water and stir.

Which of the following mixtures could not be separated by this method?

A amixture of P and R

a mixture of Q and P

B
€ amixture of Qand R
D

amixture of R and S

4 The table shows information about atoms of three different elements.

element | Profon | nucleon | number of | number of | number of
number | number | protons | neutrons | electrons
chiorine 17 35 17 w 17
chiorine 17 X 17 19 17
argon Y 40 18 22 18
potassium | 19 39 19 20 z

What are the values of W, X, Y and Z?

w X Y z
A 18 35 18 19
B 18 36 18 19
c 19 35 19 18
D 19 36 19 18
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1 ‘Particles moving very slowly from an area of higher concentration to an area of lower
concentration.”

Which process is being described?
A aliquid being frozen

B asolid melting

C  asubstance diffusing through a liquid
D asubstance diffusing through the air

2 A student mixes 25cm° samples of dilute hydrochloric acid with different volumes of aqueous
sodium hydroxide.

In each case, the student measures the change in temperature to test if the reaction is
exothermic.

Which piece of apparatus is not needed?
A B c )

5 [N

burette dlock pipette thermometer

3 A sample contains a mixture of powdered limestone (calcium carbonate), sugar and wax.
What is the correct way to obtain a pure sample of sugar?
A Dissolve the mixture in dilute hydrochloric acid, filter and wash the residue.
B Dissolve the mixture in hexane, fiter and evaporate the fitrate.
C  Dissolve the mixture in water, fiter and evaporate the fitrate.
D

Dissolve the mixture in water, filter and wash the residue.
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3 Asolid Xis purified in five steps.

The first four steps of the purification are shown in the diagram.

T Y/

= =

heat

step 1 step2 step3 step4

In step 5, how is a pure sample of solid X obtained from mixture Y?

A

B
c
D

dissolving
distillation
evaporating
fiitering

4 An atom has three electron shells. There are three electrons in the outer shell.

How many protons and how many neutrons are in this atom?

protons | neutrons
A 13 14
B 13 27
c 14 13
D 21 24

5 Ethanol is a liquid at room temperature and boils at 78°C.

Sodium chloride is a solid at room temperature.

Which statement about the bonding in ethanol and sodium chioride is not correct?

A

B
c
D

Each ethanol molecule is held together by weak covalent bonds.
The ethanol molecules are held together by weak attractive forces.
The sodium ions and chioride ions are held together by strong attractive forces.

The sodium ions and chloride ions are held together in a giant lattice.

mixture Y
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Small crystals of purple KMnO, (M, = 158) and orange KCr:O; (M, = 294) were placed at the
centres of separate petri dishes filled with agar jelly. They were left to stand under the same
physical conditions.

After some time, the colour of each substance had spread out as shown.

dish 1 dish 2

KMnO, K,Cr,0,

The lengths of the arrows indicate the relative distances travelled by particles of each substance.
Which statement is correct?

A Diffusion is faster in dish 1 because the mass of the particles is greater.

B Diffusion is faster in dish 2 because the mass of the particles is greater.

C  Diffusion is slower in dish 1 because the mass of the particles is smaller.
D

Diffusion s slower in dish 2 because the mass of the particles s greater.

A compound, X, has a melting point of 71 °C and a boiling point of 375 °C.
Which statement about X is correct?

A ltis aliquid at 52°C and a gas at 175°C.

B Itis aliquid at 69°C and a gas at 380°C.

C Itis aliquid at 75°C and a gas at 350°C.

D Itis a liquid at 80°C and a gas at 400°C.
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3 Astudent used chromatography to analyse a green food colouring.

The chromatogram obtained is shown.

solvent front—__

baseline —_

o

blue spot

yellow spot

The table lists some yellow food dyes and their R; values.

Which yellow food dye does the green food colouring contain?

yellow food dye R value
A | Quinolene Yellow 048
B | SunsetYelow 032
c tartrazine 069
D Yellow 2G 082

4 The electronic structures of atoms Q and R are shown

v @

Qand R form an ionic compound

What s the formula of the compound?

A QR; B QR c

®)

QR

D OR
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6 Which structure represents the sodium chloride lattice?

7 Xand Y areisotopes of the same element.
Which statement is correct?
A XandY have atoms with different numbers of electron shells.
B XandY have atoms with the same nucleon number.
€ XandY have atoms with the same number of outer shell electrons.
D

Xand Y have different chemical properties.

8  Which quantities of chemicals will react exactly with no reactants left over?
A 12gof carbon and 12g of oxygen
B 12gof carbon and 48g of oxygen
€ 12gof magnesium and 16g of oxygen
D 24gof magnesium and 16g of oxygen
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6 Which statement describes the attractive forces between molecules (intermolecular forces)?
A They are strong covalent bonds which hold molecules together.
B They are strong ionic bonds which hold molecules together.
C  They are weak forces formed between covalently-bonded molecules.
D

They are weak forces which hold ions together in a lattice.

7 The diagram represents the general structure of a solid Z.

What is Z?

A aluminium

B iodine

C silicon dioxide
D suffur

8 Acompound, X, contains 40.0% carbon, 6.7% hydrogen and 53.3% oxygen by mass.
The relative molecular mass, M, of X is 60.
What s the molecular formula of X?

A CHO B CH.O C CHO D CH,0;

9 25cm’ of 0.1mol/dm® hydrochloric acid exactly neutralise 20 cm”® of aqueous sodium hydroxide.
The equation for this reaction is:
NaOH + HCI — NaCl + H,0
What s the concentration of the sodium hydroxide solution?
A 0.080mol/dm®
B 0.800mol/dm®
€ 0.125mol/dm®
D 1.25mol/dm®
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4 Which statements about isotopes of the same element are correct?

1 They are atoms which have the same chemical properties because they have the
same number of electrons in their outer shell.

2 They are atoms which have the same number of electrons and neutrons but
different numbers of protons.

3 They are atoms which have the same number of electrons and protons but different
numbers of neutrons.

A tand2 B 1and3 C 2only D 3ony

5 The table shows the electronic structure of four atoms.

atom | electronic structure
w 2,81
X 284
¥ 287
z 288

Which two atoms combine to form a covalent compound?

A WandX B WandY C XandY D XandZ

6 Which statement describes the attractive forces between molecules (intermolecular forces)?
A They are strong covalent bonds which hold molecules together.
B They are strong ionic bonds which hold molecules together.
€ They are weak forces formed between covalently-bonded molecules.
)

They are weak forces which hold ions together in a lattice.

7 Metals consist of a lattice of positive ions in a ‘sea of electrons’.
Why is aluminium malleable?
A lts ions are attracted to the ‘sea of electrons’.
B lts ions are tightly packed together.
€ lts ions repel each other.
D

Its layers of ions can slide over each other.
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5 The table shows the electronic structure of four atoms.

atom | electronic structure
w 2,81
X 284
Y 287
z 288

Which two atoms combine to form a covalent compound?

A WandX B WandY C XandY D XandZ

6 Which statement describes the attractive forces between molecules (intermolecular forces)?
A They are strong covalent bonds which hold molecules together.
B They are strong ionic bonds which hold molecules together.
€ They are weak forces formed between covalently-bonded molecules.
D

They are weak forces which hold ions together in a lattice.

7 Which substance exists as a lattice of positive ions in a ‘sea of electrons™?
A liquid potassium chloride
B solid graphite
€ solid magnesium
D solid silicon(IV) oxide

8  Analysis of a compound formed between magnesium and nitrogen showed it contained 14.4g of
magnesium and 5.6 of nitrogen.
What s the empirical formula of the compound?

A MgN; B Mg:N, C  MgNs D MgeNs

9 Anexcess of zinc is added to 100cm?® of 1.0 mol/dm?® hydrochloric acid.
The equation for the reaction is:
Zn + 2HCL > ZnCl, + H,

What is the maximum volume of hydrogen evolved at room temperature and pressure?

A 12dm® B 20dm® C 24dm® D 24dm®
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5 Metal P reacts with non-metal Q to form a compound.

Which process takes place and which type of compound is formed?

process type of compound
A | electrons are transferred from P to Q covalent

B | electrons are transferred from P to Q fonic

C | electrons are transferred from Q to P covalent

D | electrons are transferred from Q to P fonic

6 The structure of ethanoic acid is shown.

H o
Hféfc//
[\





image20.png
7 Xisasolid at room temperature.
X has a high melting point.
Solid X conducts electricity.
Which diagram shows how the particles are arranged in solid X?
A B c )

8  Benzeneisa liquid with molecular formula CHs.
Ethene is a gas with molecular formula CzHs.
Which statement is correct?

A 1 mole of benzene and 1 mole of ethene contain the same number of atoms.

B 1 mole of benzene and 1 mole of ethene both have a volume of 24 dm® at room temperature
and pressure.

Both benzene and ethene have the same empirical formula.

The number of carbon atoms in 0.5 moles of ethene is equal to the Avogadro constant.

9 Sodium hydrogencarbonate undergoes thermal decomposition as shown.
2NaHCO; — NaCO; + CO; + H0

What is the maximum mass of sodium carbonate that can be made from 0.100 moles of
sodium hydrogencarbonate?

A 4.15g B 5.30g c 106g D 212g
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4 The table shows information about four different particles.

. proton nucleon | number | number | number
3 number number | ofprotons | of neutrons | of electrons
Na 1 23 1 w 1
Na* 1 23 1 12 X
o 8 16 8 Y
o* 8 16 8 8 z

What are the values of W, X, Y and Z?

w X Y z
A 1 10 10 8
B 1 1 8 10
c 12 10 8 10
D 12 1" 10 8

5 In which ionic compound do the metal ion and the non-metal ion have the same electronic
structure?

A Ca0O B KBr c Mgo D NaCl
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6 The structure of methanal is shown.

7 lIron is ametal. lts structure consists of a giant lattice of positive ions in a ‘sea of electrons’.
Which statements about solid iron are correct?

1 Iron conducts electricity because the electrons are free to move.
Iron conducts heat because the positive ions are free to move.

ron has a high melting point due to the strong covalent bonds.

FIRTINN

Iron is malleable because the layers of ions can slide over one another.

A 1and3 B 1and4 C 1tonly D 23and4
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6 The molecules Nz, C;H,, CO; and CH;OH all have covalent bonds.
These bonds consist of shared pairs of electrons.

Which row gives the total number of shared pairs of electrons in the molecules shown?

total number of shared
molecule "
pairs of electrons
A Ny 2
B CoHy 6
c co, 2
) CH,OH 4

7 Metals are malleable.
Which statement explains why metals are malleable?
A Metallic bonding is very strong.
B Metals are good conductors of electricity.
C  Positive metal ions are arranged in a regular lattice structure.
D

The layers of positive metal ions can slide over each other.

8  The equation shows the complete combustion of propane.
CiHy(g) + 504(g) — 3COg) + 4H:0()
Which statement is correct?
A 10cm’ of propane cannot burn if less than 50cm® of oxygen is present.
B 10cm’ of propane would produce 40cm’ of liquid water.
C  100cm® of oxygen would be sufficient to react completely with 20 cm® of propane.
)

This reaction would result in an increase in the volume of gas.

9 Sodium hydroxide reacts with sulfuric acid.
The equation for the reaction is shown.
2NaOH + H;S0; — Na;SO; + 2H,0

Which volume of 0.4mol/dm® sodium hydroxide reacts with 50.0cm® of 0.1mol/dm®
sulfuric acid?

A 125cm’® B 250cm’® C 50.0cm® D 100.0cm®
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Which substance is a macromolecule?
A ammonia
carbon dioxide

diamond

oo w

water

The diagram shows metallic bonding

X
000000
000000
000000~
000000
Which labels are correct?
X Y
A atomic nucleus outer electron
B metal atom mobile electron
c metal ion mobile electron
D positive ion negative ion

Aqueous iron(Ill) suffate and aqueous sodium hydroxide react to give a precipitate of
iron(III) hydroxide and a solution of sodium sulfate.

What s the balanced equation for this reaction?
A Fe(SOu)(aq) + 2NaOH(aq) — Fe(OH)«(s) + Na:SOs(aq)
B Fex(SOs)(aq) + 3NaOH(aq) — Fe(OH)x(s) + 3Na:SOs(aq)
C  Fex(SOu)(aq) + 6NaOH(aq) — 2Fe(OH)s(s) + 3Na;SOx(aq)
D 2Fe(SO,)(aq) + 6NaOH(aq) — 4Fe(OH)(s) + 6Na,SO4(aq)

The equation for the reaction between sodium carbonate and dilute hydrochloric acid is shown.
Na,COs + 2HCI — 2NaCl + H;0 + CO,

What is the maximum volume of carbon dioxide produced when 26.5g of sodium carbonate react
with dilute hydrochloric acid?

A 6dm® B 12dm® C 18dm* D 24dm®
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1

12

Magnesium nitride is formed when magnesium bums in air. Magnesium nitride is an ionic
compound.

What is the formula of magnesium nitride?

A Mg\, B MgN, C MgaN; D MgN;

The electrolysis of concentrated hydrochloric acid is shown.
chlorine a ' hydrogen
concentrated

hydrochloric acid
platinum
electrodes

=

Which statement describes what happens to the electrons during the electrolysis?

A Theyare added to chioride ions.
B Theyare added to hydrogen ions.

G They move through the circuit from positive to negative.
D

They move through the solution from negative to positive.

Which reaction does not occur in the extraction of aluminium?
A AP+ 36 5 Al

B 2ALO; + 3C — 4Al + 3CO;

C 20 - 0; + 4e”

D C+0;>CO

Which substance could not be used as a fuel to heat water in a boiler?

A ethanol
B hydrogen
G methane
D oxygen
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A sample of 16.0g of a metal oxide, MO, is reduced to 12.8 g of the metal, M.
What s the relative atomic mass, A,, of M?

A 32 B 64 c 80 D 128

The equation for the reaction between calcium carbonate and hydrochloric acid is shown.
CaCOs(s) + 2HCI(aq) — CaCl(aq) + H.O() + CO(g)

How many moles of calcium carbonate will give 24 cm® of carbon dioxide when reacted with an
excess of the acid?

A 1mol B 0.1mol C 001mol D 0.001mol

The diagram shows the electrolysis of molten zinc chloride, ZnCl,.

electrode X — * - —electrode Y

_— molten zinc
chloride

Which statement is correct?

A Oxidation occurs at electrode X and the equation is: 2CI~ — Cl, + 2.
B Oxidation occurs at electrode Y and the equation is: Zn* + 26~ — Zn.
€ Reduction occurs at electrode X and the equation is: Zn®* + 26™ — Zn.
D Reduction occurs at electrode Y and the equation is: 2CI~ — Cl, + 267
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8  Which sample contains the greatest number of molecules?
A 4gof hydrogen
B 18g of water
C  24dm’ of oxygen
D 66g of carbon dioxide

9 Sodium carbonate solution reacts with dilute hydrochloric acid. The equation for the reaction is
shown.
Na,COs(aq) + 2HCl(aq) — 2NaCl(aq) + COy(g) + H,0())
Excess sodium carbonate is added to 10.0 cm” of 0.10 mol/ dm® hydrochloric acid.
Which volume of carbon dioxide gas is made?

A 12em® B 24cm® C 12000cm® D 24000cm®

10 Which apparatus could be used to electroplate an iron nail with copper?

A B key

D = copper sheet

[ =vono

‘aqueous iron(l) sulfate’
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10 Which reactions could take place at the anode during electrolysis?

A

1 40H<(aq) > 2H:0() + Oxfg) + 4e”
2 2CI(aq) - Cldg) + 26

3 Cu*(aq) + 26" — Cu(s)

4 2H'(aq) + 26" > Hy(g)

1and 2 B 1and4 C 2and4 D 3and4

11 The diagram shows some properties that substances may have.

To which labelled part of the diagram does %°U belong?

TR
compound [ A

[ an energy
source

\iioaclive
12 The diagram shows a simple cell.
voltmeter
V)
zinc electrode —__ __— copper electrode

electrolyte

Which statement about the process occurring when the cell is in operation is correct?

A

B
c
D

Cu™ ions are formed in solution.
Electrons travel through the solution.
The reaction Zn — Zn® + 2 occurs.

The zinc electrode increases in mass.




image29.png
11 The diagram shows some properties that substances may have.

To which labelled part of the diagram does 2°U belong?

AT

"oompoundw‘ A | anenergy |
\ | source |

. |
\imaiy

flow of electrons

12 The diagram shows a simple cell.

dilute
sulfuric acid

For which pair of metals would electrons flow from metal X to metal Y?

X Y
A | copper iron
B | copper zinc
c iron zinc
) zinc iron
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10 The diagram shows a method used to copper-plate a pan

]
‘F' I

copper pan

=] copper(ll) sulfate
solution

Which equation represents the reaction at the cathode?
A Cu* + 2 - Cu

B 2H +26 > H,

C 40H - O, + 2H,0 + 4e”

D 20* - O, + 4~

11 The diagram shows some properties that substances may have.

To which labelled part of the diagram does %°U belong?

K
compound [ A | an energy

source
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12 The diagram shows a simple cell.

-wire

metal P— _—metal Q
,,,,, | dilute
sulfuric acid
Which pair of metals produces the largest voltage?
metal P metal Q@
A iron copper
B magnesium copper
c magnesium zinc
) zinc copper
13 Hydrazine, NzH,, decomposes as shown.
1
r‘ufr‘u —= N=N + 2H—H
H H

The energy change for this reaction is ~95kJ/ mol.

The table shows some bond energies involved.

bond | bond energy in kJ/mol

NeN 945
N-H 391
H-H 436

Whatis the bond energy of the N-N bond?
A 158kJ/mol B 315kJ/mol C 348kJ/mol D 895kJ/mol
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10 Which apparatus could be used to electroplate an iron nail with copper?

A B key

D = copper sheet

aqueous copper(Il) sulfate

‘aqueous iron(ll) sulfate’
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11 The diagram shows a simple cell.

_voltmeter

metal X — — metal Y

_electrolyte

Which two metals produce the highest reading on the voltmeter?

X Y
A | magnesium copper
B | magnesium iron
c zinc copper
) zinc iron

12 When anhydrous copper(1]) sulfate is added to water a solution is formed and heatis given out.

thermometer —

anhydrous
copper(ll) sulfate

__—water

Which row shows the temperature change and the type of reaction taking place?

temperature change | type of reaction
A decrease endothermic
B decrease exothermic
c increase endothermic
D increase exothermic
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11 A student sets up a number of simple cells by putting strips of two different metals into dilute
sulfuric acid.

Which cell produces the highest voltage?
A copper and magnesium

B copperandzinc

C iron and copper
D

magnesium and zinc

12 Which experiment is the most exothermic?

initial final
temperature/°C | temperature/°C

A 20 5
B 20 32
c 25 12
D 25 34

13 The energy level diagram for a reaction is shown.

reactants
energy

products

Which row is correct?

sign of AH | overall energy change | signof £,

A - exothermic -
B + endothermic +
c + endothermic -
D - exothermic +
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10 Which apparatus could be used to electroplate an iron nail with copper?

A B key

D = copper sheet

[ =vonn

‘aqueous iron(l) sulfate

11 The diagram shows two different metal strips dipped into an electrolyte.

Which pair of metals produces the highest voltage?
A copperand iron

B copper and magnesium

C  copperandzinc
D

magnesium and iron
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13 Which row describes an endothermic reaction?

reskbondaks. | Tormng bondafy | | temweratare
A 400 200 decreases
B 400 800 decreases
c 600 200 increases
D 600 800 increases

14 A reversible reaction is shown.
2NOx(g) = N:Os(g)  AH=-58kJ/mol
Which statement about an equiiibrium mixture of NO; and N0 is correct?
A Ifthe pressure is decreased the amount of N,O, increases.
B Ifthe temperature is increased the amount of N-O4 increases.
€ The rates of formation and decomposition of N;O are not the same.
D

The decomposition of N;Ox is an endothermic reaction.

15 Which statement about catalysts in chemical reactions is not correct?
A Catalysts are not used up in the reaction.
B Catalysts increase the energy of the reacting particles.
€ Catalysts increase the rate of the reaction.
D

Catalysts lower the activation energy.

16 Zinc is extracted from zinc blende by roasting itin air to form zinc oxide.
The zinc oxide is then heated with carbon to form zinc.
The equations for the reactions are shown.
1 2ZnS + 30, —» 2Zn0 + 250,
2 Zn0 +C > Zn + CO
Which statement about reactions 1 and 2 is not correct?
A Inreaction 1 the oxidation state of suffur increases and it is oxidised.
In reaction 1 the oxidation state of zinc increases and itis oxidised.

B
C  Inreaction 2 the carbon acts as a reducing agent and it is oxidised.
D

Inreaction 2 the oxidation state of zinc decreases and it is reduced.




image37.png
13 Hydrogen burns exothermically in oxygen.

The equation for the reaction is:

2H; + 0; > 2H,0

The table shows the bond energies involved.

bond | bond energy in kJ/mol

H-H 436
0=0 498
O-H 464

What s the energy given out during the reaction?

A

B
c
D

~3226kJ/mol
-884kJ/mol
~486kJ/mol
—442kJ/mol
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13 The energy level diagram for the combustion of methane is shown.

CH,(g) *+ 20,(9)

energy energy change

CO4(g) + 2H.0(g)

Which row gives the equation and energy change for this reaction?

equation energy change in kJ/mol
A | CHi(g) + 204(g) —» COg) + 2H,0(0) +891
B | CHig) + 20:(g) - COg) + 2H:0(g) -891
C | CHa(g) + 20:(g) > COx(g) + 2H;0() +891
D | CHi(g) + 204(g) — CO(g) + 2HO() -891
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12 10g of ammonium nitrate are added to water at 25°C and the mixture stirred.
ammonium nitrate dissolves and, after one minute, the temperature of the solution is 10°C.

Which word describes this change?

A

B
c
D

13 The energy level diagram for a reaction is shown.

Which row is correct?

endothermic
exothermic
neutralisation

reduction

energy

reactants

E AH

products

sign of AH

overall energy change

oo w >

+

+

exothermic
endothermic
endothermic

exothermic

The
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10

1

Which statement about electrolysis is correct?

A Electrons move through the electrolyte from the cathode to the anode.
B Electrons move towards the cathode in the external circuit.

€ Negative ions move towards the anode in the exteral circuit.
D

Positive ions move through the electrolyte towards the anode during electrolysis.

The reactivity series for a number of different metals is shown.

most reactive — least reactive

magnesium zinc iron copper silver platinum

The diagram shows different metal strips dipped into an electrolyte.

metal strip—

electrolyte
Which pair of metals produces the highest voltage?

A copper and magnesium

B magnesium and platinum

€ magnesium and zinc
D

silver and platinum

Heat energy is produced when hydrocarbons bum i air.
Which equations represent this statement?

1 CaHsOH + 30; — 2C0; + 3H0

2 CiHy + 30; > 2C0; + 2H,0

3 CH, + 20, - CO, + 2H0

A 1,2and3 B 1and2only C 1and3only D 2and3only
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12 Which statements about exothermic and endothermic reactions are correct?

1 During an exothermic reaction, heat is given out
2 The temperature of an endothermic reaction goes up because heat s taken in.

3 Buming methane in the air is an exothermic reaction.

A 1,2and3 B 1and2ony C 1and3ony D 2and3only

13 Hydrogen and chlorine react to form hydrogen chioride
The reaction is exothermic.
Ha(g) + Clag) — 2HCI(g)
The overall energy change for this reaction is ~184 kJ/mol.

The table gives some of the bond energies involved.

bond energy in
i kJ/mol
H-CI +430
H-H +436

What s the energy of the C1-C1bond?
A -240kJ/mol
B —190kJ/mol
C +190kJ/mol
D +240kJ/mol

14 Which changes are physical changes?
1 melting ice to form water
2 buming hydrogen to form water
3 adding sodium to water
4 boiling water to form steam

A 1and2 B 1land4 C 2and3 D 3and4
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17 The diagram shows an energy level diagram for a reaction.

energy

The diagram shows that the reaction is ..

Increasing the temperature increases the rate of reaction. A reason for this is that the

Which words correctly complete gaps 1 and 2?

1 2
A endothermic activation energy decreases
B endothermic collision rate increases
c exothermic activation energy decreases
D exothermic collision rate increases

18 Concentrated hydrochloric acid is a strong acid.

What is meant by the terms ‘strong’ and ‘acid'?

strong acid
A | contains a low proportion of water acoepts protons
B | contains a low proportion of water donates protons
c fully ionised acoepts protons
D fully ionised donates protons

19 Which oxide is amphoteric?
A aluminium oxide
B calcium oxide
€ carbon monoxide
D

sodium oxide
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14 Aliquid X reacts with solid Y to form a gas.
Which two diagrams show suitable methods for investigating the rate (speed) of the reaction?

1 2

__—cotton wool __—cotton wool

_balance

A t1and3 B 1and4 C 2and3 D 2and4

15 Which statements explain why increasing temperature increases the rate of a chemical reaction?
1 Heat makes the molecules move faster and collide more often.

2 Heat makes the molecules collide with more energy so they are more likely to react.

3 Increasing temperature lowers the activation energy for the reaction.

A 1and2 B 1and3 C 1ony D 2only
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16 Steam reacts with carbon in an endothermic reaction.

C(s) + H0(g) = CO(g) + Hz(g)

Which conditions of temperature and pressure would give the largest yield of hydrogen?

temperature pressure
A high high
B high low
c low high
) low low

17 Which equation represents a reduction reaction?

A

B
c
D

Fe*' + & — Fe*
Fe** — Fe™ + &
Fe* + & — Fe*

Fe* - Fe + &

18 Which statements are properties of an acid?

1 reacts with ammonium suffate to form ammonia

2 tums red litmus blue

oo w >

EEEEENIEN
x <% o< |e

19 Which row describes whether

an amphoteric oxide reacts with acids and bases?

reacts with acids

reacts with bases

oo w >

no
no

yes
yes

no
yes
no

yes
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14 Aliquid X reacts with solid Y to form a gas.

Which two diagrams show suitable methods for investigating the rate (speed) of the reaction?

_ cotton wool __—cotton wool

stopper

B 1and4 C 2and3 D 2and4

15 Which row describes how the energy of collision between particles changes when concentration
and temperature are increased?

concentration temperature
A increases increases
B increases no change
C | nochange increases
D | nochange no change
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16 Methanol is made by reacting carbon monoxide with hydrogen.
The reaction s exothermic and is a chemical equiibrium.
The equation for the reaction is shown.
CO(g) + 2H4g) = CH:OH(g)

Which changes in temperature and pressure increase the yield of methanol?

temperature pressure
A decrease decrease
B decrease increase
c increase decrease
D increase increase

17 Which equation represents a reduction reaction?
A Fe* +e - Fe”
B Fe”' - Fe* + e
C Fe +e& — Fe*
D

Fe* — Fe” + e

18 Which statements are properties of an acid?
1 reacts with ammonium sulfate to form ammonia

2 tums red litmus blue

oo w>»
EEEEENIEN
x xS fe
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14 Aliquid X reacts with solid Y to form a gas.

Which two diagrams show suitable methods for investigating the rate (speed) of the reaction?

cotton wool

stopper

balance

A tand3 B 1and4 C 2and3 D 2and4

15 Which row explains why increasing temperature increases the rate of reaction?

particles collide | particles collide
moreofien | with more energy

A v v

B v x

c x v

D x x
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16 Methanol is manufactured by reacting carbon monoxide and hydrogen together in the presence
of an aluminium oxide catalyst.

The equation for the reaction is shown.
CO(g) + 2Hy(g) = CH:OH(g)

The reaction is a reversible reaction.

The forward reaction is exothermic.

Which change in conditions increases the yield of methanol?

A decreasing the concentration of the carbon monoxide

B increasing the pressure

C increasing the rate of the reaction

D

increasing the temperature

17 Which equation represents a reduction reaction?
A Fe* +e - Fe”
B Fe” - Fe* + e
C Fe +e& — Fe*
D

Fe¥ - Fe + &

18 Which statements are properties of an acid?

1 reacts with ammonium suffate to form ammonia

2 tums red litmus blue

oow >
EEEEENIEN
x xS fe
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13 The energy level diagram for a reaction is shown.

4

energy

Which statement is not correct for this energy level diagram?
It could be the energy level diagram for the reaction when petrol is bumnt.

B Less energy is released in bond forming than is needed for bond breaking.
€ The activation energy, Ex, has a positive value.
D The energy change, AH, for the reaction is positive.
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14 The rate of reaction between magnesium and excess dilute hydrochloric acid was followed by
measuring the mass of magnesium present at regular time intervals.

Two experiments were performed.

Both experiments used 0.1g of magnesium ribbon. The acid in experimenti was less
concentrated than in experiment 2.

Which graph shows the resuits of the experiments?

A B
mass of mass of
magnesium 4 magnesium 2
2 1
0
time 0 time
c )
) )
2 1
mass of 1 mass of 2
magnesium magnesium

time time

15 Which statement explains why coal dust forms an explosive mixture with air?

A

B
c
D

Coal dust catalyses the explosion.
Coal dust has a large surface area.
Crushing coal increases the concentration of the coal.

Crushing coal increases the temperature of the coal.
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16 The following reversible reaction takes place in a closed vessel at constant temperature.
Plg) + Q(g) + R(g) = S(g) + T(g)
When the system has reached equilibrium, more T is added.
After the addition of T, which substances increase in concentration?
A P,QRandS
B PandQonly
C P,QandRonly
D Sonly

17 Four ionic half-equations are shown.
1 Cu*(ag) + 26" — Cu(s)

2I(aq) - Lag) + 26

Fe¥(aq) - Fe™(aq) + &

awoN

Clyg) + 2e™ — 2CIaq)
Which statement is correct?

A Inequation 1, copper(ll) ions are oxidised to copper.

B Inequation 2, iodide ions are reduced to iodine.

C  Inequation 3, iron(ll) ions are oxidised to iron(IlI) ions.
D

In equation 4, chlorine is oxidised to chloride ions.

18 Germanium oxide is a white powder.
Germanium oxide reacts with concentrated hydrochloric acid.
Germanium oxide reacts with concentrated aqueous sodium hydroxide.
Germanium oxide does not dissolve when added to water.

Which type of oxide is germanium oxide?

A acidic

B amphoteric
C basic
D

neutral
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14 Zinc granules are reacted with excess dilute hydrochloric acid.
The volume of hydrogen given off is measured at different times.
The resuts are shown on the graph, labelled experiment 1.

The resuts for a second experiment are also shown on the graph, labelled experiment 2.

experiment 1

volume of
hydrogen

time
Which change to the conditions was made in experiment 27
A The concentration of the hydrochloric acid was decreased.
B The size of the zinc granules was decreased.
C  The surface area of the zinc granules was increased.
D The temperature was increased.
15 In an experiment nitric acid is added to excess marble chips and the volume of carbon dioxide
formed is measured.
The experiment is repeated using smaller marble chips. All other conditions remain the same.
Which statement about the second experiment is correct?
A The colisions are more frequent and higher energy.
B The collisions are more frequent and the same energy.
C  The collisions are the same frequency and the same energy.
)

The collisions are the same frequency and higher energy.
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17

18

At 400°C the reaction between hydrogen and iodine reaches an equilibrium. The reaction is
exothermic.

Hy(g) + L(g) = 2HI(g) AH=-13kJ/mol

Which change in conditions would increase the percentage of hydrogen iodide in the equilibrium
mixture?

A adecrease in pressure
B adecrease in temperature
C anincrease in pressure
D

an increase in temperature

Chromium forms the compound chromium(I1I) sulfate.

What does the (I11) represent?

A the charge on a suffate ion
B the number of chromium ions combined with one sulfate ion
C  the number of sulfate ions combined with one chromium ion
)

the oxidation state of chromium

Germanium oxide is a white powder.
Germanium oxide reacts with concentrated hydrochloric acid.
Germanium oxide reacts with concentrated aqueous sodium hydroxide.
Germanium oxide does not dissolve when added to water.

Which type of oxide is germanium oxide?

A adidic

B amphoteric
C basic
D

neutral
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14 An experiment X is carried out between a solid and a solution using the apparatus shown.

gas syringe

The volume of gas given off is measured at different times and the results plotted on a graph.

In a second experiment Y, the surface area of the solid is increased but all other factors remain
the same.

Which graph shows the resuits of experiments X and Y?

A B
[ Y 4
volume volume
of gas X of gas Y
X
0 0
o time o time
c )
) )
volume volume
of gas X of gas X
Y v
o time time

15 Which change in conditions increases the energy of the particles in a reaction?
A addition of a catalyst
B increase in concentration
C increase in surface area
D

increase in temperature
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16

Chlorine can be manufactured by the following reaction. The reaction is exothermic.
4HCI(g) + O4g) < 2H:0(g) + 2Clx(g)

Which change increases the yield of chlorine at equilibrium?

A adding more HCI(g)

B adding more H;0(g)

C  decreasing the pressure

D increasing the temperature

Which change represents an oxidation reaction?
A chlorine changes to chiorate(l) ions

B chlorine changes to chloride ions

C  copper(ll) ions change to copper
D

potassium manganate(V1I)ions change to potassium manganate(V) ions

Germanium oxide is a white powder.

Germanium oxide reacts with concentrated hydrochloric acid.
Germanium oxide reacts with concentrated aqueous sodium hydroxide.
Germanium oxide does not dissolve when added to water.

Which type of oxide is germanium oxide?

A adidic
B amphoteric
C basic
D neutral

Hydrogen chloride gas reacts with water to produce an acidic solution. The equation for the
reaction is shown.

HCI + H0 — CI~ + H;0"

Which statement describes what happens during the reaction?

A The chloride ion is formed by accepting an electron from the water.
The hydrogen chioride loses an electron to form the chloride ion.

B
C  The water accepts a proton from the hydrogen chioride.
D The water donates a proton to the hydrogen chioride.
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15 A student was investigating the reaction between marble chips and dilute hydrochloric acid

gas syringe

bung

marble
chips

25cm? of dilute
hydrochloric acid

Which changes slow down the rate of reaction?

temperature concentration surface area

of acid of acid of marble chips
A decrease decrease decrease
B decrease decrease increase
c increase decrease decrease
D increase increase increase

16 Hydrogen is produced when methane reacts with steam.
The equation for the reaction is shown
CHa(g) + H:0(g) = CO(g) + 3H(g)
The forward reaction is endothermic.

Which conditions produce the highest yield of hydrogen?

pressure | temperature
A high high
B high low
c low high
D low low
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20

2

2

A saltis made by adding an excess of an insoluble metal oxide to an acid.
How is the excess metal oxide removed from the mixture?

A chromatography
B crystalisation
C distilation

D fitration

A substance is heated with aluminium foil in aqueous sodium hydroxide. A gas is produced which
tums damp, red litmus paper blue.

Which anion is present in the substance?

A carbonate
B iodide
C nitrate
D sulfate

An element does not conduct electricity and exists as diatomic molecules.

Where in the Periodic Table is the element found?

In the Periodic Table, how does the metallic character of the elements vary from left to right
across a period?

A ltdecreases.
B Itincreases.

C ltincreases then decreases.
D

It stays the same.
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24 The elements in a group of the Periodic Table show the following trends.

25

26

27

1 The element with the lowest proton number has the lowest reactivity.

Al the elements in the group form basic oxides.

The density of the elements increases down the group.

M woN

The melting point of the elements decreases down the group.

In which group are the elements found?

A

1 B IV c v D VI

Brass is an alloy of two metals.

Which row gives a correct use for the two metals from which brass is made?

oo w >

metal 1 metal 2
used for electrical wiring used for galvanising steel
used for galvanising steel used for making aircraft

used for making aircraft used for making cutiery

used for making cooking pans | used for electrical wiring

Iron is extracted from hematite in the blast fumace.

The hematite contains silicon(IV) oxide (sand) as an impurity.

What reacts with this impurity to remove it?

A

B
c
D

calcium oxide
carbon
carbon dioxide

slag

The reaction below is called the ‘thermite reaction’.

2Al + Fe05 — 2Fe + AlO;

Which pair of substances reacts in a similar way?

A

B
c
D

Feand MgO
Feand ZnO

Mg and CuO
Znand ALLO,
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20 Which substance reacts with dilute sulfuric acid to form a salt that can be removed from the
resulting mixture by filtration?

A aqueous barium chloride
B aqueous sodium hydroxide
G copper
D

copper(Il) carbonate

21 Where in the Periodic Table is the metallic character of the elements greatest?

left or right at the top or bottom
side of a period of a group
A left bottom
B left top
c right bottom
D right top

22 Some properties of four elements, P, Q, R and S, are shown in the table.

Two of these elements are in Group | of the Periodic Table and two are in Group VII.

element reaction with water ,g:ry“s"fr'“s‘:,‘:"i‘e
3 reacts vigorously solid
aQ does ot react with water solid
R reacts explosively solid
s | dissolves giving a coloured solution liquid

Which statement is correct?
A PisbelowRin Group I.
B Qis above Rin Group I
€ Qis below S in Group VIl
D Ris below S in Group VII.
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23 Which of the following could be a transition element?

melting point | density in electrical
in°C g/em’ colour conductor

A 114 49 purple no

B 659 27 arey yes

c 1677 45 arey yes

b | a72r 23 black yes

24 Two statements about argon are given.

1 Argon has a full outer shell of electrons.
2 Argon is very reactive and is used in lamps.
Which is correct?
A Both statements are correct and statement 2 explains statement 1.
B Both statements are correct but statement 2 does not explain statement 1.
C Statement 1is correct but statement 2 is incorrect.
D

Statement 2 is correct but statement 1 is incorrect.

25 Astudent investigated the reactions of four metals, R, S, T and U, with solutions of their salts.

The results are given in the table.

metal metal salt result
R S nitrate reacts
R T nitrate reacts
s U nitrate no reaction
T U nitrate reacts
u R nitrate no reaction

What s the order of reactivity of the metals, most reactive first?
A R5>S5UST
B R>T>U-S
C S5>USTHR
D UsR5THS
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19 Which row describes whether an amphoteric oxide reacts with acids and bases?

20

reacts with acids | reacts with bases
A no no
B no yes
c yes no
) yes yes

Silver chloride is insoluble in water and is prepared by precipitation.
Which two substances can be used to make silver chloride?

A barium chioride and silver nitrate

B hydrochloric acid and silver

€ hydrochloric acid and silver bromide

D sodium chloride and silver iodide

Where in the Periodic Table is the metallic character of the elements greatest?

left or right atthe top or bottom
side of a period of agroup
A left bottom
B left top
c right bottom
D right top

Rubidium is a Group | metal.

Which statement about rubidium is not correct?

A Ithas ahigher melting point than lithium.
Ithas one electron in its outer shell.

B
C  Itreacts vigorously with water.
D Itreacts with chlorine to form rubidium chioride, RbCL.
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23 The table gives information about four elements, P, Q, Rand S.

mefting point | electrical conductivity 2 | colour of iodide
in°C of element when solid | 9e"SIY I 9/em” | of giement
3 % good 097 white
aQ Y good 1353 red
R 1410 poor 233 colourless
s 153 good 787 green
Which elements could be transition elements?
A PQandS B QandSony C RandSony D Sonly
24 Part of the Periodic Table is shown.
Which element is a gas that does not form a compound with potassium?
Al [
c )

25 Some magnesium compounds undergo thermal decomposition.

What are the products of thermal decomposition of magnesium nitrate, Mg(NOs);, and
magnesium hydroxide, Mg(OH),?

Mg(NO3), Mg(OH),

A | MgO,NO,and O, MgO and H.0
B | MgO,NO;andO, MgO and H
¢ | MgNO,), and O, MgO and H,0
D | Mg(NOy), and O, MgO and H

26 Which property is not considered a typical metallic property?
A good conductor of heat
B low melting point
G malleable (can be hammered into shape)
D strong
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22 Which statement about the elements in Group | is correct?

A

B
c
D

Hydrogen is evolved when they react with water.
fons of Group | elements have a1 charge.
Sodium is more reactive than potassium.

Solid sodium is a poor electrical conductor.

Osmium is a transition element.

Which row gives the expected properties of osmium?

melting point density °°;gﬁ‘£’s
A high high coloured
B high high white
c high low white
D low high coloured

Two statements about noble gases are given.

1 Noble gases are reactive, monatomic gases.

2 Noble gases all have full outer shells of electrons.

Which is correct?

A

B
c
D

Both statements are correct and statement 2 explains statement 1.
Both statements are correct but statement 2 does not explain statement 1.
Statement 1 is correct but statement 2 is incorrect.

Statement 2 is correct but statement 1 is incorrect.
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Total  Chem 1 Chem 3 Chem 4 Chem 5 Chem 6 Chem 7 Chem 8 Chem 9 Chem 10 Chem 11 Chem 12 Chem 13 Chem 14

Total Marks 136 19 28 16 11 15 27 0 20 0 0 0 0 0

% of Marks 14.0 20.6 11.8 8.1 11.0 19.9 0.0 14.7 0.0 0.0 0.0 0.0 0.0

# of Questions 8 8 8 7 9 8 0 8 0 0 0 0 0

Average marks per Q 2.4 3.5 2.0 1.6 1.7 3.4 #DIV/0! 2.5 #DIV/0! #DIV/0! 0.0 #DIV/0! #DIV/0!
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25 Some properties of substance X are listed.

26

27

It conducts electricity when molten.

lthas a high melting point.

«  Itbums in oxygen and the product dissolves in water to give a solution with pH 11.
Whatis X?
A acovalent compound
B amacromolecule
C ametal
D

an ionic compound

Four metals P, Q, R and S are added to separate aqueous solutions of their ions.

The results are shown.

metal P Qo R” s

key

X = reaction does not occur

»w n O 7T
x x A x
x % x x
RN

v
v | v =reaction occurs
x
x

What s the order of reactivity of the metals, most reactive first?
A Q5P5SHR
B Q->S-PoR
¢ Ro>P>S-Q
D R>S>PoQ

Copper is a transition element used to make saucepans.
Which property is not correct for copper?

A good conductor of heat

B insoluble in water

€ low melting point
D

malleable (can be hammered into shape)
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21

Information about some silver compounds is shown in the table.

compound formula solubility in water

silver carbonate Ag:CO; insoluble
siiver chloride AgCl insoluble
silver nitrate AgNO, soluble
silver oxide Ag:O insoluble

Which equation shows a reaction which cannot be used to make a silver salt?

A

B
c
D

What is not a property of Group | metals?

A

B
c
D

AgNO(aq) + HCl(aq) — AgCI(s) + HNOs(aq)
Ag:O(s) + 2HNO(aq) — 2AgNOs(aq) + HO(1)

Ag:COs(s) + 2HNOs(aq) — 2AgNOs(aq) + HoO(l) + CO(g)

2Ag(s) + 2HCl(aq) — 2AgCl(s) + Ha(g)

They are soft and can be cut with a knife.

They react when exposed to oxygen in the air.

They produce an acidic solution when they react with water.

They react rapidly with water producing hydrogen gas.
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23 Four substances, P, Q, Rand S, are tested as shown.

24 Which statement about transition elements and their compounds is correct?

A

B
c
D

All the transition elements have an oxidation state of +2 only.

Aqueous solutions of the salts of transition elements are generally coloured.

Transition elements change from metal to non-metal across the period.

Transition elements can act as catalysts but their compounds cannot.

substance
test
P Q R s
dilute hydrochoric |  93s givenoff | gas given off
ud ny ps which ‘pops’with | which turns o reaction o reaction
alighted splint | limewater miky
dilute aqueous gas given off
sodium hydroxide Wwhich tumns
added and no reaction noreaction | gamp, red ftmus | " reaction
warmed gently paper blue
What are P, Q, R and S?
P Q R s
A| Mg | NaCO; | NHCI | NaCl
B | Mg NHCI | Na,COs | NaCl
C| Mg | NaCO; | NaCl | NHCI
D | NaCo, | Mg NaCl_| NH.Cl
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Information about some silver compounds is shown in the table.

compound formula solubility in water

silver carbonate Ag:CO; insoluble
siiver chloride AgCI insoluble
silver nitrate AgNO, soluble
silver oxide Ag:O insoluble

Which equation shows a reaction which cannot be used to make a silver salt?

A

B
c
D

What is not a property of Group | metals?

A

B
c
D

AgNO(aq) + HCl(aq) — AgCI(s) + HNOs(aq)
Ag:O(s) + 2HNOx(aq) — 2AgNOs(aq) + HO(1)

Ag:COs(s) + 2HNOs(aq) — 2AgNOs(aq) + HoO(l) + CO(g)

2Ag(s) + 2HCl(aq) — 2AgCl(s) + Ha(g)

They are soft and can be cut with a knife.

They react when exposed to oxygen in the air.

They produce an acidic solution when they react with water.

They react rapidly with water producing hydrogen gas.




image68.png
23 Aqueous sodium hydroxide was added slowly, until in excess, to separate solutions of
W, X,YandZ

The results are shown.

inital observation with final observation with excess
solution aqueous sodium hydroxide aqueous sodium hydroxide
w white precipitate formed precipitate dissolves
x white precipitate formed no change
Y pale biue precipitate formed no change
z green precipitate formed no change

Which row identifies the metal ions in the solutions?

metal ion in metal ion in metal ion in metal ion in

solution W solution X solution Y solution Z
A | aluminium calcium copper(l) iron(11)
B | aluminium calcium iron(11) copper(ll)
c | aluminium iron(II) calcium copper(ll)
) calcium aluminium copper(ll) iron(11)

24 Partof the Periodic Table is shown.

Which element has two electrons in its outer shell and three electron shells?

25 Impurities in iron obtained from the blast fumace include carbon, phosphorus and silicon.
Which impurities are removed from the molten iron as gases when it is made into steel?
A carbon and phosphorus
B carbon and silicon
C  carbon only
D phosphorus and silicon
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22 What is not a property of Group | metals?

A

B
c
D

They are soft and can be cut with a knife.
They react when exposed to oxygen in the air.
They produce an acidic solution when they react with water.

They react rapidly with water producing hydrogen gas.

23 Compound T is added to dilute hydrochloric acid and warmed gently.

The mixture gives off a gas which tums acidified aqueous potassium manganate(V 1) from purple
to colourless.

A flame test on compound T gives a llac flame.

What is compound T2

A

B
c
D

sodium sulfate
sodium sulfite
potassium sulfate

potassium sulfite

24 Partof the Periodic Table is shown.

Which row correctly describes the properties of elements W, X, Y and Z?

has four
oxcationsates | codwaer | umescive | ouershel

A w Y z X

B X w v 2

c z w v X

) z Y x .
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Aqueous sodium hydroxide reacts with an aqueous solution of compound Y to give a green
precipitate.

Aqueous ammonia also reacts with an aqueous solution of compound Y to give a green
precipitate.

In each case the precipitate is insoluble when an excess of reagent is added.
Which ion is present in Y?

A chromium(I)

B copper(I)
¢ iron(I)

D iron(Im)

Which element is less reactive than the other members of its group in the Periodic Table?

A astatine
B caesium
C fluorine

D rubidium

Ununseptium (atomic number 117) is a man-made element that is below astatine in Group VIl of
the Periodic Table.

Whatis the expected state of ununseptium at room temperature?
A adiatomic gas

B aliquid

€ amonatomic gas

D

a solid

Why are weather balloons sometimes filled with helium rather than hydrogen?
A Helium is found in air

B Helium is less dense than hydrogen.

€ Helium is more dense than hydrogen
D

Helium is unreactive.
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1

Two gas jars are set up as shown.

air jar1
Tid
brown jar2
gas

before

after

jar1

jar2

The lid is removed and the gas jars are left to stand. After some time the contents of both gas ja

are brown.
Which process causes this to happen?
A condensation

B diffusion

€ evaporation

D fitration

Which piece of apparatus is used to measure variable quantities of iquid i a titration?

A B

D
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3 A sample of a green food colouring was separated into its component colours using paper
chromatography.

The resuits obtained are shown.

solvent front fes

~ yellow spot

~ blue spot

| baseline

What is the R; value of the blue spot?

A 045 B 0.90 c 110 D 220

4 In which row are the substances correctly classified?

element | compound | mixture
A | brass sulfur water
B | sulfur brass water
C | sulfur water brass
D | water sulfur brass

5 Which molecule contains only single covalent bonds?

A Cl, B CO, [ D O
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