IGCSE TEST_ (Ch. 2,3,4,5,6) Name.....ccoeeviiiiie s Date....ccccceevvvcnrnnenn.

1 Winston Churchill, a British Prime Minister, had his false teeth electroplated with gold.
The teeth were coated with a thin layer of carbon and were then placed in the apparatus shown.

switch

XY

false teeth— _—gold

~aqueous solution
of a gold salt

Which row is correct?

terminal X is s Cz:)t?jg Enger
A negative diamond
B negative graphite
Cc positive diamond
D positive graphite
2 The diagram shows that two gases are formed when concentta ochloric acid is electrolysed using

inert electrodes.

concentrated —
hydrochloric acid

Which row correctly describes the CalSurs of the gases at the electrodes?

anode (+ve) cathode (—ve)
A colourless colourless
B colourless yellow-green
C yellow-green colourless
D yellow-green yellow-green
3 The diagram s the reaction between zinc oxide and dilute hydrochloric acid.

\Q/zinc oxide powder

aqueous

— zinc chloride
22°C
pH7

before after

Which terms describe the reaction?



endothermic neutralisation
A v v
B v X
Cc X v
D X X

4 The diagram shows an electric circuit
| 1

l !

® bulb

R o

For which two substances at X and Y does the bulb light up?

X Y
A copper graphite
B copper poly(ethene)
Cc rubber graphite
D rubber poly(ethene)

5 The diagram represents the electrolysis of brine (aqueous

brine  chlorine X
bl 1
o O
°5 0 o o
uonﬂq‘:' °°%°a

® ®

positive porous negative
electrode  wall electrode

e

What are produc d Y?
X Y
A hydrogen aqueous sodium hydroxide
B hydrogen hydrochleric acid
Cc oxygen aqueous sodium hydroxide
D oxygen hydrochleric acid

6 Which statement about the electrical conductivity of non-metals and the charge on their ions is correct?



electrical charge on
conductivity ions
A good positive
B good negative
(o poor positive
D poor negative

7 Which metal produces a solution of a metal hydroxide when added to water?

A calcium %@m

B copper Y

C iron & %J, %E
D zinc %ﬁ%%% 3

8 A highly reactive metal is likely to §M "%% A

A form negative ions, %, % g

B occur naturally as an element, U, vl

C occur only as an oxide, ﬁ

D oxidise rapidly in air. ,éé%

9 A student writes the following statements. :
1 Aluminium is used in the manufacture of aircraft bodies. *ﬁ%%ﬁ
2 Aluminium is used to make stainless steel.

3 Mild steel is used in the manufacture of car bodies.

Which statements are correct?

A 1and 2 only 4

B 1 and 3 only g %:

C 2 and 3 only %, %f kﬁ
D1,2and3 L

,.

10 Metals could be extracted from |

t r% chlorides using electrolysis.
Which substances are formed ': % rode?
% : '::::.

anode cathode
A chlorine hydrogen
B chlorine metal
C hydrogen metal
D metal chlorine

wos

aqueous potassium bromide solution is electrolysed using inert electrodes.

1]%9

The? resent in the solution are K+, Br-, H+and OH-.
To wh _édectrodes are the ions attracted during this electrolysis?
attracted to anode attracted to cathode
A Br~and K* H* and OH"
B Br~and OH" H* and K*
Cc H* and K* Br~and OH~
D H" and OH" Br~and K

12 An alloy contains copper and zinc. Some of the zinc has become oxidised to zinc oxide.




What is the result of adding an excess of dilute sulfuric acid to the alloy?

A A blue solution and a white solid remains.

B A colourless solution and a pink / brown solid remains.

C The alloy dissolves completely to give a blue solution.

D The alloy dissolves completely to give a colourless solution.

13 A student placed some crystals of salt at the bottom of a beaker of distilled water. She left the contents of
the beaker to stand for one hour.
The diagram below shows her observations.

distilled water —_|

salt crystals —

at start after 15 minutes after 1 hour % %g Sl
After one hour, all the salt had disappeared but the solution at point X tasted salty. «’%
(a) Use the kinetic particle theory to explain these observations.

(b) Salt is sodium chloride, NaCl/. L
(i) Which one of the following statements about @@_nd:s_i%mm sodium chloride is true?

Tick one box. !@* iﬁ%&

A sodium atom shares one electron with a chlorine atom.

A sodium atom loses its outermost electron and a chlorine
atom gains an electron.

A sodium atom shares two electrons with a chlorine atom.

A sodium atom gains an electron and a chlorine atom

loses its outermost electrons. [1]
A \%w»
(if) Explain wg/. gg%dium chloride does not conduct electricity but molten sodium chloride does conduct.
%ﬁ@ -
................ ’-’W

% b
(iii) S% the name of the product formed at each electrode when a concentrated aqueous solution of sodium
chloride $ electrolysed using graphite electrodes.

at the positive electrode ...
at the negative electrode ... [2]

(iv) What is the name of the negative electrode?
Put a ring around the correct answer.

Anion anode cation cathode electrolyte [1]



(v) Suggest why graphite is a suitable material for an electrode.
.............................................................................................................................. [1] [Total: 11]

14 Iron and steel rust when exposed to water and oxygen. Rust is hydrated iron(111) oxide.
(a) The following cell can be used to investigate rusting.

electron flow

oxygen bubbled — = e
on to electrode =

iron electrode A— % ——iron electrode B

iron(IfI) oxide
(rust)

(i) What is a cell?

g
(iii) What measurements would you need make to fi nd théﬁrat @rustmg of the electrode you have chosen in

(ii)?

5 2]

(iv) Suggest an explanation why the addﬁmﬁj%ﬂ to e Water increases the rate of rusting.

................................................................................................................ [1]
Y

(b) A sample of rust had the following Q@mp%mon

51.85g of iron 22.22 g of oxygen 1&@% %ater

Calculate the following and, theg#w 'f%h&formula for this sample of rust.

number of moles of iron atoms e .,..': ............... [1]

number of moles of oxyg SHAtOMEED = .o, 1

number of moles of wa&o, i,gé es HO=......ccooeee. [1]

simplest mole ratio E FEOTS L

formula for this sam% iy 18IS oo [1] [Total: 12]

waste gases,

oxygen and carbon dioxide,
from anode

carbon anode (+)

[ mixture of aluminium

carbon cathode (-) —) oxide and cryolite

" aluminium at cathode

(@) (i) Alumina is obtained from the main ore of aluminium. Name this ore.



(iii) Copper can be extracted by the electrolysis of an aqueous solution.
Suggest why the electrolysis of an aqueous solution cannot be used to extract aluminium.

on the diagram. % %
Explain how they are formed. Use equations where appropriate. P \_

(c) The uses of a metal are determined by its properties.
(i) Foods which are acidic can be supplied in aluminium containers.

food that is acidic

g o
~—— aluminium container % ﬁk

Explain why the acid in the food does not react with the alumln% %% §

............................................................................................... F s e,

% g}'@h ...................
(ii) Explain why overhead electrical power cables’ e‘*@:ﬁ%\i"”h aluminium with a steel core
B

[Total: 13]

6 (a) Copper t?ﬁysf%cture of a typical metal. It has a lattice of positive ions and a “sea” of mobile
electrons. Thg% can accommodate ions of a different metal.
Give a dﬁfér sa f copper that depends on each of the following.

(b) Aqueous copper(ll) sulphate solution can be electrolysed using carbon electrodes. The ions present in the
solution are as follows.



Cu*’(ag), SO (ag), H'(ag), OH (aq)

(i) Write an ionic equation for the reaction at the negative electrode (cathode).

.................................................................................................................................... [1]

(i) A colourless gas was given off at the positive electrode (anode) and the solution changes from blue to
colourless.
Explain these observations.

(c) Aqueous copper(ll) sulphate can be electrolysed using copper electrodes. The reaction &t the:
electrode is the same but the positive electrode becomes smaller and the solution remains % ﬁ;%»@
(i) Write a word equation for the reaction at the positive electrode. = ™%

(i) Explain why the colour of the solution does not change.

P @@%%

1 The equation for the reaction between mé%u%g@% dilute sulfuric acid is shown.
Mg + H2SOs — MgSOs + H2 %,
M of MgSOxis 120 "*‘% L 4

Which mass of magnesium sulfate@% ﬁ;o ed if 12 g of magnesium are reacted with sulphuric acid?
A5g B10g D120 g

2 A gas is escaping from hemlcal plant.
A chemist tests this gas %ﬁ at it is alkaline.

What is this gas? § “’fw

A ammonia K *s-%
B chlorine U%%ﬁf%%
Cc hydro

D sulfur P

g
of three tests on a solution of compound X are shown in the table.

test result

aqueous sodium hydroxide added white precipitate formed, soluble in excess

aqueous ammonia added white precipitate formed, insoluble in excess

acidified silver nitrate added white precipitate formed

What is compound X?
A aluminium bromide



B aluminium chloride
C zinc bromide
D zinc chloride

4 The graph shows how the pH changes as an acid is added to an alkali. acid + alkali — salt + water
Which letter represents the area of the graph where both acid and salt are present?

5 Dilute hydrochloric acid is added to a solid, S. A flammable gas, G, is formed.

What are S and G?

solid S

gas G

copper
copper carbonate

zinc

o o0 m >

zinc carbonate

hydrogen
carbon dioxide
hydrogen

carbon dioxide

6 Air containing an acidic impurity was né: tralis’&Q@y passing it through a column containing substance X.
A, %&;
substance X

acidic air —— — neutralised air

b, B
7 Wh%ﬁbe of reaction always forms a salt and water?
A exothermic
B neutralisation
C oxidation
D polymerisation

8 Which property is not characteristic of a base?

A It reacts with a carbonate to form carbon dioxide.
B It reacts with an acid to form a salt.

C It reacts with an ammonium salt to form ammonia.



D It turns universal indicator paper blue.

9 The results of three tests on a solution of compound X are shown

test result
aqueous sodium white precipitate formed,
hydroxide added soluble in excess

white precipitate formed,

aqueous ammonia added 3
soluble in excess

dilute hydrochloric

: bubbles of gas
acid added

What is compound X?
A aluminium carbonate
B aluminium chloride
C zinc carbonate

D zinc chloride

10 When sodium reacts with water, a solution and a gas are produced.

_- sodium
L‘_‘_—_:_" _____ %— water
The solution is tested with litmus paper and the with a splint.

litmus paper splint
A blue to red glowing splint relights
B blue to red lighted splint ‘pops’
Cc red to blue glowing splint relights
D red to blue lighted splint ‘pops’

T
11 A chemical eng to produce hydrochloric acid. Which metal is best for the reaction container?
A copper
B iron

C magnesi
D zinc

12 arns white anhydrous copper sulfate blue and has a boiling point of 103°C.
Whic be the identity of the liquid?

A alcohol

B petrol

C salt solution
D pure water

13 Which combination of chemical compounds could be used to produce the fertiliser shown?



o

L\
[ suPERGRow;\

A NHsNQOs, Cas(POs)2
B NHsNOs, CO(NH2)2
C NH4NOs3, K2SO4, (NH4)2S04

D (NH4)3POs4, KCI \ﬁ
LS
14 Alkalis are soluble bases. % %, o
(a) Which one of the following is alkaline? Put a ring around the correct answer. ) %%@ " S
distilled water hydrochloric acid %%ﬁ‘%”
sodium chloride solution sodium hydroxide solution @IE’%& i
(b) Suggest a pH value for a solution which is alkaline.
(ii) Calcium carbonate is used to decrease the acidity of tﬁe S
carbonate decreases soil acidity. ;
e L Ry [2] [Total: 7]

!'ﬁe following oxides.

k sulfur dioxide
carbon monoxide
lithium oxide
aluminium oxide
nitrogen dioxide
strontium oxide

(i) Which of the above oxides will react with aqueous sodium hydroxide but not with hydrochloric acid?

.............................................................................................................................. [1]

(iii) Which of the above oxides will react with both hydrochloric acid and aqueous sodium hydroxide?

.............................................................................................................................. [1]

(iv) Which of the above oxides will not react with hydrochloric acid or with aqueous sodium hydroxide?

.............................................................................................................................. [1]



(b) Two of the oxides are responsible for acid rain.
Identify the two oxides and explain their presence in the atmosphere.

16 Soluble salts can be made by the neutralisation of an acid by a base. Insoluble salts can be made by
precipitation.

acid until it is in excess. The mixture is fi ltered. The fi ltrate is partially evaporated and then a
until crystals of nickel(ll) chloride-6-water form.

(i) Why is it necessary to use excess carbonate?

(b) Potassium chloride can be made from hydrochloric acig angﬁﬁﬁassium carbonate.
(i) Why must a different experimental method be‘%_§ed’}foﬁ;;;:t spreparation?

P N N A

BaCl(aq) + MgSO,(aq) — BaSO,(s) + MgCl,(aq)

This reaction can be, S%e@\ﬁ@fl%d x in the formula for hydrated magnesium sulphate MgSO4.xH20.
A known mass of hydratec

(drated:-magnesium sulfate, MgSO..xH20, was dissolved in water. Excess aqueous barium
chloride was added. Fhe precipitate of barium sulfate was filtered, washed and dried. Finally it was weighed.
Mass of hydrated rmagnesium sulfate = 1.476 g

Mass of bariuixn ul;_fg’te formed = 1.398 g

The mass of.oné#mole of BaSOs= 233 g
et

B % i
The 1 r'of moles of BaSOsformed = ............... [1]
The n%ﬁpér of moles of MgS0O4.xH20 = ............... [1
The mass of one mole of MgSO4.xH20 = ............... g [1]
The mass of one mole of MgSOs=120 g
The mass of xH20 in one mole of MgSO4.xH20 = ............... [1]
X i, [1] [Total: 15]

17 Potassium nitrate is a salt and dissolves in water in an endothermic process.
What happens to the temperature and pH of the water as the salt dissolves?



temperature pH falls
increases
A v v
B 4 X
Cc X v
D X X

18 The equation shows what happens when hydrated copper(ll) sulphate is heated.

CuS0,.5H,0(s) — CuSO,(s) + 5H,0(q)

What can be deduced from the equation?
A The hydrated copper(ll) sulphate is oxidised.
B The hydrated copper(ll) sulphate is reduced.

C The reaction is reversible.
D There is no colour change.

19 Which two processes are involved in the preparation of magnesium sulpﬁate &@alﬁom dilute sulphuric

acid and an excess of magnesium oxide?

A decomposition and filtration

B decomposition and oxidation

C neutralisation and filtration
D neutralisation and oxidation

20 An NPK fertiliser contains three elements required for pl &6‘?@%“
Which two compounds, when mixed, provide the three elemen

A ammonium phosphate + potassium nitrate

B ammonium sulphate + potassium nitrate B o by

C ammonium sulphate + sodium nitrate

D sodium phosphate + potassium chloride « % % ﬁ%

21 Two processes are listed. % _%@p
o
1 treating acidic soil with slake I' K
2 using limestone to extract ign™, ,,,igk"
In which of these processes |s d| i
1 2
A v v % %@
B v X
[ X v
D x X
22 The table g E*li e ‘Solubility of four substances in ethanol and in water.
A mmtur&@o Il four substances is added to ethanol, stirred and filtered.
The solid résidtesis added to water, stirred and filtered.

porated to dryness, leaving a white solid.

The,fi é@s
Which,is‘the white solid?
solubility in
ethanol water

A insoluble insoluble
B insoluble soluble
Cc soluble insoluble
D soluble soluble

23 The equation for the effect of heat on hydrated sodium carbonate is as shown.
Na:C0;.10H;0(s) = Na;COs(s) + 10H:0(g)



Statements made by four students about the reaction are given.

P Anhydrous sodium carbonate is formed.

Q Steam is formed.

R There is a colour change from blue to white.

S The reaction is reversible.

Which students’ statements are correct?

AP, QandR only

B P, Qand S only

C Q,Rand S only

DP,Q,RandS

24 Carbon dioxide is an acidic oxide that reacts with aqueous calcium hydroxide.
Which type of reaction takes place?
A decomposition

B fermentation

C neutralisation

D oxidation

25 Which is not a typical property of an acid?

A They react with alkalis producing water.

B They react with all metals producing hydrogen.

C They react with carbonates producing carbon dioxide.
D They turn litmus paper red.

26 A solution contains barium ions and silver ions.
What could the anion be?

A chloride only

B nitrate only

C sulfate only

D chloride or nitrate or sulphate

27 A mixture containing two anions was tes@ ang, thé:results are shown below.

test result

dilute nitric acid added effervescence of a gas which
turned limewater milky

dilute nitric acid added, followed | yellow precipitate formed
by aqueous silver nitrate

Which anions were prese

A carbonate and chIorlde
B carbonate and iodide?
C sulfate and chlorlq%

D sulfate and iodi
28 Which two %es

75 % ”
'{ \&:-;-

, when reacted together, would form a salt that contains two of the essential
fertilisers?
; i e and nitric acid
' r‘%yégﬁmde and sulfuric acid
ﬁydr de and nitric acid
F%Qy%romde and sulfuric acid

For All these Question for 1 to 11 Write Complete Symbols equations and also balance them.
1. metal oxide + acid >

N

metal hydroxide + acid—>
3. acid + metal carbonate -

4. acid + metal hydrogen carbonate -



5. copper oxide + sulphuric acid -

6. copper carbonate + sulphuric acid -

7. sodium hydroxide + hydrochloric acid >

8. sodium hydrogen carbonate + hydrochloric acid -

9. metal +acid >

10. zinc + sulphuric acid -
11. magnesium + hydrochloric acid >

1) A sample of rust had the following composition:
51.85g of iron 22.22 g of oxygen 16.67 g of water.
Calculate the following and then write the formula for this sample of rust.
number of moles of iron atoms, Fe = .................. [1]
number of moles of oxygen atoms, O = .................. [1]
number of moles of water molecules, H2O = .................. [1]
simplest mole ratio Fe :O:H20is .......... . oocccei © i,
formula for this sample of rustis .................. [1]

NaHCOa(s) - NaOH(s) + CO2(g) equation 2 N
2NaHCOs(s) - Na2COs(s) + CO2(g) + H20(g fon 3

The following experiment was carrled out to %te%@%ﬁﬁ one of the above is the
correct equation. #

A known mass of sodium hydrogencarb@natg’*% %%ﬁgd for ten minutes. It was then
allowed to cool and weighed. LY 4

Results gy,
Mass of sodium hydrogencarbonat% @
Mass of the residue =2.12 g g
Calculation
M:for NaHCOs = 84g; Mrfor Na %EZQ M:for NaOH = 40g

M: for Na2COs= 106 g “ﬁ}
0] Number of r%am s'g aHC03 used = .....ccceeene 1]

(ii) If residue is NazQ), 1i
If residue is Na@g 1Ty,
If reS|due is N&EOs number of moles of Na2003— ............... [2]

bera%f moles caIcuIated in (i) and (ii) to decide which one of the three

1 The equation for the reaction between magnesium and dilute sulfuric acid is shown.
Mg + H2SOs — MgSOs + H2
Mrof MgSQasis 120

Which mass of magnesium sulfate will be formed if 12 g of magnesium are reacted with sulphuric acid?
A5g B10g C60g D120g



2 A gas is escaping from a pipe in a chemical plant.
A chemist tests this gas and finds that it is alkaline.
What is this gas?

A ammonia
B chlorine
C hydrogen
D sulfur dioxide
3 The results of three tests on a solution of compound X are shown in the table. &

test result M .

B af i ou
aqueous sodium hydroxide added white precipitate formed, soluble in excess | %%% ¥
aqueous ammonia added white precipitate formed, insoluble in excess g%%%
acidified silver nitrate added white precipitate formed B,

What is compound X?
A aluminium bromide

B aluminium chloride

C zinc bromide

D zinc chloride

144 A B
pH
C
74
D
0 >
5 Dilute hydrochloric acid i§ %d @ a:solid, S. A flammable gas, G, is formed. Gas G is less dense than air.
What are S and G? : ‘
Am 2 i
solid S gas G
A copper hydrogen
B copper carbonate carbon dioxide
Cc zinc hydrogen
D zinc carbonate carbon dioxide
— =

r ining an acidic impurity was neutralised by passing it through a column containing substance X.

substance X

acidic air —— — neutralised air

What is substance X?
A calcium oxide



B sand
C sodium chloride
D concentrated sulfuric acid

7 Which type of reaction always forms a salt and water?
A exothermic

B neutralisation

C oxidation

D polymerisation

8 Which property is not characteristic of a base?

A It reacts with a carbonate to form carbon dioxide.
B It reacts with an acid to form a salt.

C It reacts with an ammonium salt to form ammonia.
D It turns universal indicator paper blue.

9 The results of three tests on a solution of compound X are shown

test result
aqueous sodium white precipitate formed,
hydroxide added soluble in excess

white precipitate formed,

aqueous ammonia added :
soluble in excess

dilute hydrochloric bubbles of gas
acid added

What is compound X?
A aluminium carbonate
B aluminium chloride
C zinc carbonate

D zinc chloride

10 When sodium reacts with water, a sl

k.___@::_ \
“““““““““““““““ water

Lwith: litmus paper and the gas is tested with a splint.
mus paper and to the splint?

and“a gas are produced.

What happen
litmus paper splint
A blue to red glowing splint relights
B blue to red lighted splint ‘pops’
C red to blue glowing splint relights
D red to blue lighted splint ‘pops’

11 A chemical engineer plans to produce hydrochloric acid. Which metal is best for the reaction container?

A copper
B iron
C magnesium



D zinc

12 A liquid turns white anhydrous copper sulfate blue and has a boiling point of 103°C.
Which could be the identity of the liquid?

A alcohol

B petrol

C salt solution
D pure water

13 Which combination of chemical compounds could be used to produce the fertiliser shown?

A NH:NQOs, Cas(POa)2

B NHsNOs, CO(NHz2)2

C NH:zNOs3, K2SO4, (NH4)2SO4
D (NH4)3sPOs4, KCI

14 Alkalis are soluble bases.
(a) Which one of the following is alkaline? Put a ring aroun% th%@rrect answer.
distilled water hyc&g\ochl%&@gﬁ
sodium chloride solution sodi "%gglde solution [1]
(b) Suggest a pH value for a solution which js+alk

...................................................................... % ’%@@» [1]

(c) Describe how you would find the pH ONOIU%

[2]

[1]

[2] [Total: 7]




