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1 States of matter — Part 1

Name: - (Class: —— Date:

Vocabulary JajjL

Write each word three times. FUAF BRI F0E =k .

English 3 Write it 3 times (English)
particles A

kinetic ~ particle % 1 zf 3

theory e

solid [ {4
liquid LTI
gas N
regular F]
vibrate T3
melting oIt
freezing ik ]
boiling ks
evaporating EK
condensing Beah
melting point 5 15
boiling point b A
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Recall

Everything is made of tiny particles ¥ that are always moving. This is the kinetic
particle theory }ifz¥it. How close the particles are, and how they move, decides
the state of matter.

o The three states are solid [&E{£, liquid & and gas S {4.
o Heating and cooling change one state into another.

Nothing here is hard —it just adds the particle picture.

New ideas

Read these first, then do the Practice.

B 1 The three states

Solid Liquid Gas
shape fixed takes the container’s shape fills the container
separation touching, very close close far apart
arrangement regular S random random
motion vibrate #z3}] in place slide past each other move fast, random
° ° o o o
° ° ® o ° %
o ° L ° LN

solid liquid gas

B 2 Changes of state

Change Name

solid — liquid melting ¥5{k

liquid — solid freezing ¥¢[#

liquid — gas  boiling 5 / evaporating 7% %
gas — liquid  condensing ¥4k

melting boiling

freezing condensing

A pure solid melts at one fixed melting point 45 ; a pure liquid boils at one fixed
boiling point Jif; 5.

B 3 Energy and changes of state

While a substance melts or boils, the temperature stays the same —the energy
goes into breaking the forces between particles, not into speeding them up.
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Watch out: a pure substance has one sharp melting point; an impurity lowers it
and spreads it over a range. And while a substance melts or boils its temperature is
constant —the energy breaks forces, it does not raise the temperature.

Practice

Try these in order.

1.1 In which state are the particles (a) far apart and fast, (b) in a fixed regular pattern?|2|
1.2 Name the change of state from (a) solid to liquid, (b) gas to liquid. 2]

1.3 Why can a gas be compressed (squeezed smaller) but a solid cannot? 2]

1.4 What name is given to the fixed temperature at which a pure liquid boils? 1]

1.5 Explain why the temperature stays the same while a solid is melting. 2]

1.6 Challenge. A pure solid is heated steadily until it has all melted. Describe what
happens to its temperature (a) before it melts, (b) while it is melting, (c) after it has all
melted. 3]
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Name: ( ) IGCSE Chemistry: s25 21

Which atom has an equal number of protons, neutrons and electrons?

A “Ar B 'H C *Na D ™N

The only naturally occurring isotopes in a sample of europium are *'Eu and "Eu. This sample of

What is the percentage of "*'Eu present in this sample to three significant figures?

A 0.987% B 50.0% C 76.0% D 98.7%

A It has a high melting point because it is a giant structure with strong covalent bonds.
It conducts electricity when solid because of its oppositely charged ions.

B
C It conducts electricity when molten because its ions can move.
D

IGCSE Chemistry: s25 23

A H B “H C 3H D jHe

3
4
europium has a relative atomic mass, A, of 152.
5 Which statement about potassium chloride is correct?
It is insoluble in water because of its strong bonding.
3  Which atom has twice as many neutrons as protons?
4 \What is the nucleon number of an atom?

A the number of electrons, neutrons and protons in the nucleus
the number of neutrons and protons in the nucleus

the number of neutrons in the nucleus

O O W

the number of protons in the nucleus
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1 Gases and diffusion — Part 2

Name: - (Class: —— Date:

Vocabulary JajjL

Write each word three times. A BEIRTIE =i .,

English 223y Write it 3 times (English)
gas R
pressure Ja e
kinetic energy ZhEE
Diffusion Gt
concentration e

relative molecular #H X 4> 1
mass i

Recall

From Part 1 you know a gas ‘{4 is far-apart, fast-moving particles. Here we see how a
gas responds to heat and pressure, and how particles spread out by diffusion.

« Gas particles hit the container walls —this is pressure J&5iH.
o Particles spread from crowded to spread-out places.

Nothing here is hard —it just follows the particles.

New ideas

Read these first, then do the Practice.

B 1 Heating a gas

Heating gives the particles more kinetic energy Zfjfig, so they move faster and hit
the walls harder and more often:
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 at constant pressure — the gas takes up more space (volume increases).
« at constant volume (a sealed rigid container) — the pressure rises.

v 4
. © "

o LN

cool hot (bigger volume)

B 2 Squeezing a gas

Increasing the pressure at constant temperature pushes the particles closer, so the
volume decreases.

B 3 Diffusion

Diffusion §"H{ is the spreading of particles from high concentration & to low
concentration, because particles move randomly. It happens in gases and liquids, not
solids.

Lighter particles move faster, so a gas with a smaller relative molecular mass #{
X4y i diffuses faster.

NH3 HCl

B — -—

lighter, faster white ring

Watch out: when heating a gas, say what is fixed —in a sealed rigid container
the pressure rises (volume fixed); at constant pressure the volume rises instead. In
diffusion the lighter gas (smaller M,.) always travels faster.

Practice
Try these in order.

1.1 What causes the pressure of a gas on its container? 1]

1.2 A gas in a sealed rigid container is heated. Explain why its pressure rises. 2]
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1.3 What is diffusion? 1]
1.4 Why does diffusion happen in gases and liquids but not in solids? 1]

1.5 Ammonia (M, = 17) and hydrogen chloride (M, = 36.5) diffuse from opposite ends
of a tube. Which travels further, and why? 2]

1.6 Challenge. Two gases, X (M, = 2) and Y (M, = 32), are released together from
the same place. Which spreads through the room faster, and why? 2]

IGCSE Chemistry ¢ Holiday Homework —1 Gases and diffusion — Part 2
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Name: ( ) IGCSE Chemistry: w25 23

2 Which gas diffuses most quickly at room temperature and pressure?

A CH, B CyHg CcC CO D SO,

IGCSE Chemistry: m25 22

3 Samples of four gases are released in a room at the same time.

The gases are carbon dioxide, CO,, hydrogen chloride, HCl, hydrogen sulfide, H,S, and
nitrogen dioxide, NO,.

Which gas diffuses fastest?
A carbon dioxide

B hydrogen chloride

C hydrogen sulfide
D

nitrogen dioxide
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2 Atoms and elements — Part 1

Name: - (Class: —— Date:

Vocabulary JajjL

Write each word three times. A BEIRTIE =i .,

English 3 Write it 3 times (English)
atom i

element JCHR

compound e

mixture BEY

nucleus R4

protons i

neutrons Hhf

Electrons H T

shells EERa =

proton number J T4k

mass number JREAL
Isotopes EEDA
Recall

All substances are built from about 100 simple building blocks. Sorting them into three
groups, and looking inside the atom J§i -, is where the IGCSE course begins.

o Everything is made of atoms.

IGCSE Chemistry ¢ Holiday Homework —2 Atoms and elements — Part 1
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o Atoms join together in different ways.

Nothing here is hard —it just sorts and names things.

New ideas

Read these first, then do the Practice.

B 1 Element, compound, mixture

« an element JCLZ has only one type of atom (e.g. copper, oxygen).

« a compound fL &) is two or more elements chemically joined (bonded) in a
fixed ratio (e.g. water).

e a mixture JE &Y is substances just mixed, not bonded, and easy to separate
(e.g. air).

oo]| [oe 00
oD ool |53

element compound mixture

B 2 Inside the atom

The tiny nucleus Jf 4% holds protons Jii ¥ (charge +1) and neutrons -
(charge 0). Electrons i (charge —1) move in shells H,§JZ around it.

Particle Relative mass Relative charge

proton 1 +1
neutron 1 0
electron 0 —1

nucleus

electron

lithium (2,1)

The proton number i % names the element. The mass number Jfi E %} is
protons + neutrons.

B 3 Isotopes

Isotopes [ i & are atoms of the same element (same protons) with different
numbers of neutrons. They have the same chemical properties (chemistry depends
on electrons).

Watch out: the proton number names the element; the mass number is protons
+ neutrons, so neutrons = mass number — proton number (not just the mass num-

IGCSE Chemistry ¢ Holiday Homework —2 Atoms and elements — Part 1
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ber). Isotopes react the same because chemistry depends on the electrons, which are
unchanged.

Practice

Try these in order.

2.1 Define an element and a compound. 2]

2.2 State the charge on (a) a proton, (b) a neutron, (c) an electron. 3]

2.3 An atom has 11 protons and 12 neutrons. Give its (a) proton number, (b) mass

number. 2]
2.4 Write the electronic configuration of sodium (11 electrons). 1]
2.5 What are isotopes? 2]

2.6 Challenge. Chlorine has two isotopes, chlorine-35 and chlorine-37 (both with proton
number 17). State how many neutrons each has, and explain why they react in exactly
the same way. 3]

IGCSE Chemistry ¢ Holiday Homework —2 Atoms and elements — Part 1
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Name: ( ) IGCSE Chemistry: w25 22

4 Which row describes elements, compounds and mixtures?

elements

compounds

mixtures

all the atoms
are the same type

all the atoms
are the same type

can be separated into
new substances using
chemical processes

contain different atoms
chemically joined together

contain different atoms
chemically joined together

can be separated into
new substances using
chemical processes

all the atoms
are the same type

all the atoms
are the same type

can be separated using
physical processes

contain different atoms
chemically joined together

contain different atoms
chemically joined together

can be separated using
physical processes




Name: ( ) IGCSE Chemistry: w25 21

5 Symbols representing four particles are shown.
20V 20X Y 7z
The letters are not the chemical symbols.

Which particles have the same number of neutrons?

A W and X* B WandZ C X*andY D YandZ

IGCSE Chemistry: w25 22
5 Which statement about atoms or ions is correct?
A The mass number of an atom is the total number of nucleons and protons.
B The electronic configuration of an aluminium ion, Al**, is 2,8,3.
C Hydrogen is the only atom that has an incomplete first electron shell.
D

Most of the volume of an atom is taken up by its nucleus.

IGCSE Chemistry: w25 23

3  Which statement defines nucleon number?

A ltis the total number of protons in the nucleus of an atom.

B Itis the total number of electrons surrounding the nucleus of an atom.
C ltis the total number of neutrons in the nucleus of an atom.
D

It is the total number of protons and neutrons in the nucleus of an atom.



Name: ( ) IGCSE Chemistry: w25 23

6 A sample of copper has a relative atomic mass of 63.5.

What are the relative abundances of the isotopes in this sample of copper?

A 25% %Cuand 75% ®°Cu
B 50% %Cuand 50% *Cu
C 75% ®*Cu and 25% *Cu
D 90% ®*Cu and 10% %*Cu

IGCSE Chemistry: m25 22

5 Element T has two isotopes, ;T and "3 T.

Which statement about these isotopes is correct?

A They have different chemical properties because they have different numbers of neutrons.

B They have the same chemical properties because they have the same number of outer shell
electrons.

C They have the same nucleon number because the sum of the number of protons and
electrons is the same.

D They have different positions in the Periodic Table because they have different numbers of
neutrons.
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2 Chemical bonding — Part 2

Name: - Class: —— Date:

Vocabulary {ajjL

Write each word three times. & EIRTPE =i,

English ol Write it 3 times (English)
electrons 1

bonding fheg it

ions BT

ionic bond B

lattice LTy 8

molten S El

covalent bond g i

diamond EoAulpal

graphite el

metallic bonding 4@

delocalised  elec- EImHL T

trons

Recall

From Part 1 you know atoms have electrons Hi - in shells. Atoms join up to fill their
outer shell —this is bonding {¢,2#%#. Here we meet the three types.

« Atoms bond to reach a full outer shell (like a noble gas).
o The type of bond decides the substance’s properties.

IGCSE Chemistry ¢ Holiday Homework —2 Chemical bonding — Part 2
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Nothing here is hard —it just compares three bonds.

New ideas

Read these first, then do the Practice.

B ] Jonic bonding (metal + non-metal)

A metal atom gives electrons to a non-metal atom, making charged ions Bf. An
ionic bond & 14 is the strong attraction between the opposite charges.

gives e =
O=r 1D

Ionic compounds form a giant lattice j§4%. They have high melting points and
conduct only when molten #Fl or dissolved (the ions can then move).

B 2 Covalent bonding (non-metal + non-metal)

A covalent bond L4/ is a shared pair of electrons between two non-metal atoms.
Small molecules (like H O) have low melting points (the forces between molecules
are weak) and do not conduct.

B 3 Giant covalent and metallic

o diamond 4:}|f5—each carbon bonds to four others — very hard.
« graphite {758 —carbon in flat layers that slide (a lubricant); spare electrons let

it conduct.
i AN
/‘\ /\/\/ layers
e c /\/\/

C
graphite (layers)

diamond (network)

o metallic bonding 4 J& % positive metal ions in a "sea” of delocalised elec-
trons BEH . This is why metals conduct and can be hammered into shape.

Watch out: ionic bonding transfers electrons (metal — non-metal); covalent bond-
ing shares them (non-metal + non-metal) —don’t confuse the two. An ionic solid
conducts only when molten or dissolved, never as a solid (the ions must be free to
move).

Practice

Try these in order.
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2.1 What type of elements form (a) an ionic bond, (b) a covalent bond? 2]

2.2 Define an ionic bond. 2]

2.3 Why does an ionic compound conduct electricity when molten but not when solid? 2]

2.4 What is a covalent bond? 1]

2.5 Explain why graphite can conduct electricity but diamond cannot. 2]

2.6 Challenge. Sodium chloride has a high melting point, but methane (a small covalent
molecule) has a very low one. Explain this difference. 2]

IGCSE Chemistry ¢ Holiday Homework —2 Chemical bonding — Part 2



Name: ( ) IGCSE Chemistry: w25 21

6 Which statement describes the formation of bonds in lithium bromide?

A A lithium atom donates one electron to a bromine atom.

B A bromine atom donates one electron to a lithium atom.

C Alithium atom shares a pair of electrons with a bromine atom.
D

A bromine atom donates a pair of electrons to a lithium atom.

IGCSE Chemistry: w25 22

7  Which statement describes the structure of sodium chloride?
A alattice of alternating positive and negative ions
a lattice of positive ions surrounded by a ‘sea’ of delocalised electrons

a mixture of sodium and chlorine atoms

O 0O W

a regular lattice of sodium and chlorine atoms

IGCSE Chemistry: w25 23

5 Which statement describes all positive ions?

A Positive ions have more electrons than neutrons.
B Positive ions have more protons than neutrons.

C Positive ions have more electrons than protons.
D

Positive ions have more protons than electrons.

IGCSE Chemistry: s25 23

6 Which statement about ionic compounds is correct?

A Giant lattices are formed when ionic compounds crystallise from solution.

B In all ionic compounds, the metal ions have fewer electrons than the non-metal ions.

C Ina giant lattice, ions of the same charge are closer together than ions of opposite charge.
D

When ionic compounds melt, strong intermolecular forces are broken.



Name: ( ) IGCSE Chemistry: w25 23

7  Which diagram shows the outer shell electron arrangement for a molecule of methanol, CH3;0H?

IGCSE Chemistry: m25 22

7 For which covalent compound does the dot-and-cross diagram correctly show the outer shell

electrons?
A B C D
HxCi:  HxCir HXNsH  HENZH
[ X ] XX [ X ] H H



Name: ( ) IGCSE Chemistry: w25 22

8 Graphite and diamond are both forms of the element carbon.

Which row shows the number of other carbon atoms that each carbon atom is covalently bonded
to in graphite and in diamond?

graphite diamond
A 3 3
B 3 4
Cc 4 3
D 4 4

IGCSE Chemistry: s25 22

6 Which statement about silicon(IV) oxide, SiO,, is correct?

A It conducts electricity because it contains delocalised electrons.

B It has a giant covalent structure with each silicon atom bonded to four oxygen atoms.
C Itis a simple covalent molecule.
D

Its structure is similar to that of graphite.



Name: (

N

J IGCSE Chemistry: w25 21

7  Which statement explains why solid magnesium is a good conductor of electricity?

A

B
Cc
D

Magnesium has delocalised electrons that can move through the lattice.
Magnesium has strong attractions between ions.
Magnesium consists of a giant lattice of anions in a ‘sea’ of delocalised electrons.

Magnesium consists of metal ions that move through the lattice.

IGCSE Chemistry: w25 22

9  Which row describes the structure and bonding in cobalt?
structure bonding
A giant ionic
B simple ionic
C giant metallic
D simple metallic
IGCSE Chemistry: m25 22
8 Which row identifies the positive and the negative particles present in a giant metallic lattice?

positive particles negative particles
A anions cations
B anions delocalised electrons
C cations anions
D cations delocalised electrons







IGCSE CHEMISTRY « HOLIDAY HOMEWORK {&#ifEl

3 Formulae and equations — Part 1

Name: — Class: — Date:

Vocabulary JaJJT
Write each word three times. AR BARTPE = .

English F3 Write it 3 times (English)
Stoichiometry ==y
formulae eV
equations 1k 27 7 1R
B2V

molecular formula 4315

empirical formula 325G

ratio E 5

ionic compound =y
]

symbol equation  fk 2 J5 &
2y

balanced Jit P

state symbols N =2

aqueous TR

Recall

Stoichiometry {2711 & is about the amounts of substances in a reaction. It starts
with writing formulae fb2%3,; and balancing equations k2% /5 F£3K.

o A formula shows which atoms are in a substance, and how many.
e An equation shows reactants changing into products.

IGCSE Chemistry ¢ Holiday Homework —3 Formulae and equations — Part 1
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Nothing here is hard —it just needs careful counting.

New ideas

Read these first, then do the Practice.

B ] Formulae

 the molecular formula 733 gives the actual number of each atom (glucose:
CeH120g).

« the empirical formula 52553 gives the simplest ratio i (glucose: CH,0).

For an ionic compound &7/, balance the charges so the compound is neutral
—the charges cross over to become the numbers.

A|3+>€2* —> AlOs

B 2 Balancing equations

A symbol equation {b2# 3 must be balanced fif*f-—the same number of
each atom on both sides:

2Mg 4+ Oy — 2MgO

2Mg + O2 — 2MgO

left: 2 Mg, 20
balanced
right: 2 Mg, 20

B 3 State symbols

Add state symbols JREF5 in brackets: (s) solid, (1) liquid, (g) gas, (aq) aqueous
I

Zn(s) + 2HCl(aq) — ZnCly(aq) + Ha(g)
Watch out: when balancing you may change only the big numbers in front

(coefficients) —never the small subscripts inside a formula, as that would change the
substance. For an ionic formula the charges cross over to become the subscripts.

Practice

Try these in order.
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3.1 State the difference between a molecular and an empirical formula. 2]

3.2 Work out the formula of the compound of Mg®t and CI~. 2]
3.3 Balance this equation: Hs + O — HO. 2]
3.4 What does the state symbol (ag) mean? 1]

3.5 Write the symbol equation (with state symbols) for solid zinc reacting with hydrochlo-
ric acid to give zinc chloride solution and hydrogen gas. 2]

3.6 Challenge. Balance this equation: Fe + Oy — FeyOs. 2]

IGCSE Chemistry ¢ Holiday Homework —3 Formulae and equations — Part 1
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Name: ( ) IGCSE Chemistry: w25 23

9 Which compound has an empirical formula that is the same as its molecular formula?
A butane
B but-1-ene
C Dbutanoic acid
D

butan-1-ol

IGCSE Chemistry: s25 23

8 A compound is analysed and found to contain 85.7% carbon and 14.3% hydrogen only.

What is its empirical formula?

A CH B CH; C C,H4 D GCgH

IGCSE Chemistry: m25 22

9  Which formula for the named compound is correct?

A calcium oxide, CaO

B cobalt(Il) chloride, Co,Cl
C sulfur dioxide, S,0,
D

anhydrous copper(Il) sulfate, Cu(SO,),

11 An organic compound, Q, contains carbon, hydrogen and oxygen only.
Q contains 40.0% carbon and 6.7% hydrogen by mass.

What is the empirical formula of Q?

A CHO B CH)O C C;HO; D C3HsO3
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3 The mole — Part 2

Name: - Class: . Date:

Vocabulary JaJJT
Write each word three times. AR BARTPE = .

English F3 Write it 3 times (English)
mole EE /R

relative atomic FH Xf J& T

mass JiiER
relative molecular A X} 43 -F
mass 5N+
particles A

Avogadro constant [a] {R {1 i

molar mass BE R o

Recall

From Part 1 you can write a balanced equation. Now we count the amounts: how much
reacts and how much is made, using the mole /.

o Atoms are far too light to weigh one at a time.
o The mole lets us count particles by weighing.

Nothing here is hard —it just needs one equation.

New ideas

Read these first, then do the Practice.

B ] Relative masses

o the relative atomic mass FIX}J i & (A, ) is the average mass of an element’s
atoms.

o the relative molecular mass X} i (M, ) is the sum of the A, values in
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a molecule.

M,(H,0) = (2 x 1) + 16 = 18

B 2 The mole

One mole J#/K contains 6.02 x 10%® particles i F (the Avogadro constant [i[{k
% 55 45). The molar mass BE/Rfi& (in g/mol) has the same number as A, or
M,.. The key equation:

amount (mol) = mass (g)

molar mass (g/mol)

+M XN A
mass moles particles

Worked example. Moles in 36 g of water (M, = 18): n = 36/18 = 2 mol.

B 3 Reacting masses

A balanced equation gives the ratio of the amounts. To find a reacting mass: mass
— moles — (use the ratio) — moles — mass.

M ratio X M
mass A P moles A > moles B » mass B

Watch out: apply the equation ratio to moles, not to masses —always convert mass
— moles first. The molar mass (g/mol) has the same number as A, or M,.

Practice
Try these in order. Use A,: H=1, C =12, O = 16, Na = 23.
3.1 Calculate the relative molecular mass, M, of (a) CO,, (b) HyO. 2]

3.2 State the value of the Avogadro constant. 1]

IGCSE Chemistry ¢ Holiday Homework —3 The mole — Part 2



3.3 How many moles are in 46 g of sodium (A, = 23)? 2]

3.4 How many moles are in 88 g of COq (M, = 44)7 2]

3.5 How many particles are in 2 mol of a substance? 1]

3.6 Challenge. Magnesium burns: 2Mg+ 0, — 2MgO. What mass of magnesium oxide
forms from 48 g of magnesium? (A,: Mg =24, O = 16.) [3]

IGCSE Chemistry ¢ Holiday Homework —3 The mole — Part 2
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Name: ( ) IGCSE Chemistry: w25 21

11 How many atoms are present in 1.00 mol of argon?

A 2.06x10% B 3.02x10% C 6.02x10% D 6.32x10%

IGCSE Chemistry: w25 23

12 Calcium carbonate decomposes when heated strongly.
CaCO4(s) — CaO(s) + COy(9)

How many gaseous molecules are produced when 10.0g of calcium carbonate is completely
decomposed?

A 1.00 x 10% B 1.20x 10% C 6.02 x 10% D 6.02x10%

IGCSE Chemistry: s25 22

9 The concentration of a solution of aqueous sodium hydroxide is 0.50 mol/dm?.

Which mass of sodium hydroxide is used to make 500 cm?® of this solution?

A 109 B 20g C 40g D 160g

IGCSE Chemistry: m25 22

10 The equation for the reaction of magnesium with dilute sulfuric acid is shown.
Mg + H2804 —> MgSO4 + H2
[M.: MgSQ,, 120]

Which mass of magnesium sulfate is formed when 12g of magnesium completely reacts with
dilute sulfuric acid?

A 5g B 10g C 60g D 120g

12 The value of the Avogadro constant is 6.02 x 10%,

What is the total number of atoms in 2.00 mol of ammonia gas?

A 1.20 x 10* B 241x10* C 4.82x10* D 2.89x10%®
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4 Electrolysis — Part 1

Name: — Class: — Date:

Vocabulary JaJJT
Write each word three times. AR BARTPE = .

English F3 Write it 3 times (English)

Electrolysis FoL fi

ionic compound =i e

|
electric current IV
molten Sl
ions ==
electrodes AR
electrolyte FAL i o
anode PR
cathode B
inert ek
metals &)E
hydrogen il
non-metals JE4IE
reduction b i
oxidation Ak
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Recall

Electrolysis Hifi# breaks down an ionic compound &1, &%) by passing an electric
current Hjf through it (when it is molten & #l or dissolved).

o It works only when the ions 51 are free to move.
o A solid ionic compound cannot be electrolysed (its ions are locked in place).

Nothing here is hard —it just names the parts.

New ideas

Read these first, then do the Practice.

B 1 The electrolytic cell

Two electrodes Hi# dip into the electrolyte Hiff#)ii (the molten/dissolved sub-
stance):

« the anode PHA} is the positive (+) electrode.
« the cathode [H#} is the negative (—) electrode.

The electrodes are often inert g% (carbon or platinum). Positive ions move to the
cathode; negative ions move to the anode.

]

|<—+

cathode (—) anode (+)

B 2 What forms at each electrode

A simple rule:

« metals 4 Jg or hydrogen %<, form at the cathode (—).
« non-metals JE4:J& (other than hydrogen) form at the anode (+).

cathode (—) ——> metal or hydrogen

anode (+) —> non-metal

Ezample. Molten lead(II) bromide — lead at the cathode, bromine at the anode.

B 3 Reduction and oxidation

 at the cathode, positive ions gain electrons —this is reduction iAJ5.
o at the anode, negative ions lose electrons —this is oxidation k.

IGCSE Chemistry ¢ Holiday Homework —4 Electrolysis — Part 1



Watch out: remember PANIC —Positive Anode, Negative Is Cathode. Positive
ions go to the cathode and gain electrons (reduction); negative ions go to the anode
and lose electrons (oxidation).

Practice

Try these in order.

4.1 Why must an ionic compound be molten or dissolved to be electrolysed? 2]
4.2 State which electrode is (a) the positive one, (b) the negative one. 2]
4.3 What forms at (a) the cathode, (b) the anode (give the rule)? 2]

4.4 Molten lead(II) bromide is electrolysed. Name the product at (a) the cathode, (b)
the anode. 2]

4.5 Is gaining electrons oxidation or reduction? 1]

4.6 Challenge. Molten aluminium oxide is electrolysed. Name the product at (a) the
cathode and (b) the anode, and state which product’s ions are reduced. 3]

IGCSE Chemistry ¢ Holiday Homework —4 Electrolysis — Part 1
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Name: ( ) IGCSE Chemistry: w25 21

12 Aqueous copper(Il) sulfate is electrolysed using copper electrodes.

Which statement is correct?

A Oxygen gas is produced at the positive electrode.

B The blue colour of the solution gradually fades.

C The concentration of copper ions in the solution stays the same.
D

The mass of the negative electrode decreases.

IGCSE Chemistry: s25 23

10 Which particles are responsible for the transfer of charge in the external circuit during the
electrolysis of molten lead(Il) bromide?

A anions

B atoms

C cations
D electrons

IGCSE Chemistry: m25 22

13 Three aqueous solutions, L, M and N, are electrolysed using inert electrodes.
L is concentrated hydrochloric acid.
M is concentrated aqueous sodium chloride.
N is dilute aqueous sodium chloride.

Which solutions produce a pale yellow-green gas at the anode?

A LandM B Lonly C MandN D Nonly
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4 Electroplating and fuel cells — Part 2

Name: - (Class: —— Date:

Vocabulary JajjL

Write each word three times. A BEIRTIE =i .,

English 3 Write it 3 times (English)
fuel cell PR

Electroplating FHL %

corrosion F% T

Recall

From Part 1 you know electrolysis splits a compound at two electrodes. Here we use it
to coat metals (electroplating) and meet the fuel cell BAf}H L.

o Electroplating puts a thin metal layer on an object.
o A fuel cell makes electricity from hydrogen and oxygen.

Nothing here is hard —it just applies the idea.

New ideas

Read these first, then do the Practice.

B 1 Electroplating

Electroplating HL5¥ covers a metal object with a thin layer of another metal (to
look better and resist corrosion J&). To electroplate:

« make the object the cathode (—).
« make the plating metal the anode (+).
« use an electrolyte containing ions of the plating metal.

IGCSE Chemistry ¢ Holiday Homework —4 Electroplating and fuel cells — Part 2
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metaf-ion solution

object (—) metal (+)

B 2 The hydrogen—oxygen fuel cell

A fuel cell BUBHHE B makes electricity directly from hydrogen and oxygen. The only
product is water:

QHQ -+ OQ — QHQO

H2—>‘ ‘<—02

!

water

« advantage —the only product is water, so it does not pollute the air.

« disadvantage —hydrogen is hard and dangerous to store, and making it can still
use fossil fuels.

Watch out: when electroplating, the object to be coated is the cathode (—) and the
plating metal is the anode (+); the electrolyte must contain ions of the plating
metal. A fuel cell’s only product is water.

Practice
Try these in order.

4.1 What is electroplating, and why is it done? 2]

4.2 When electroplating, which electrode is (a) the object, (b) the plating metal? b

DO

]
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4.3 Write the overall equation for the hydrogen—oxygen fuel cell. 1]
4.4 What is the only chemical product of a hydrogen—oxygen fuel cell? 1]

4.5 State one advantage and one disadvantage of a fuel cell compared with a petrol
engine. [2]

4.6 Challenge. A steel spoon is to be electroplated with silver. State (a) which electrode
the spoon should be, and (b) a suitable electrolyte. 2]

IGCSE Chemistry ¢ Holiday Homework —4 Electroplating and fuel cells — Part 2



Name: ( ) IGCSE Chemistry: s25 21

12 Which equation represents the overall reaction in a hydrogen—oxygen fuel cell?
A 2H; + O, »> 2H,0
B 2H,0 —» 2H, + O,
C H; + O, > HO,
D H;O, > H, + O,

IGCSE Chemistry: s25 22

12 Hydrogen—oxygen fuel cells can be used to power vehicles.
Which statement about hydrogen—oxygen fuel cells is correct?

A The equation for the overall reactionis H, + O, — H,0..

B The only chemical products are water and carbon dioxide.

C Chemical energy in the fuel is converted into electrical energy.
D

The hydrogen used in hydrogen—oxygen fuel cells is a fossil fuel.

IGCSE Chemistry: m25 22

15 Which statements about hydrogen—oxygen fuel cells are correct?
1 They convert chemical energy into electrical energy.
2 Hydrogen is reduced in the fuel cells.

3 They do not produce any atmospheric pollutants.

A 1,2and3 B 1and2only C 1and3only D 2and3only
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5 Energetics — Part 1

Name: - Class: — Date:

Vocabulary aJL.

Write each word three times. &R BAEPE =1,

English E:3'd Write it 3 times (English)
energy AETE
exothermic T
endothermic W 4
thermal energy e
combustion IRJe
neutralisation H

decomposition i
enthalpy change %3747

activation energy JEfLEE

Recall

Every chemical reaction transfers energy fE#. The reaction is either exothermic Ji{
# or endothermic W #, depending on which way the heat moves.

« An exothermic reaction gives out heat (warms the surroundings).
» An endothermic reaction takes in heat (cools the surroundings).

Nothing here is hard —it just adds a symbol and a diagram.

New ideas

Read these first, then do the Practice.
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B ] Exothermic and endothermic

o exothermic J# Jx IV —gives out thermal energy #{E, so the surroundings
warm up. Examples: combustion ¥%, neutralisation .

« endothermic I #z V—takes in thermal energy, so the surroundings cool down.
Example: thermal decomposition 73 f#.

exothermic endothermic

B 2 Enthalpy change, AH
The thermal energy transferred is the enthalpy change %37%, AH:

« AH is negative for exothermic (energy leaves the chemicals).
o AH is positive for endothermic (energy is taken in).

B 3 Reaction pathway diagrams

The activation energy JG{LEE (E,) is the least energy colliding particles need to
react —a "hill” they must get over.

« exothermic —products lower than reactants (AH < 0).
« endothermic —products higher than reactants (AH > 0).

energy A energy A

reactants products

products reactants

> >

exothermic (AH < 0) endothermic (AH > 0)

Watch out: match the sign to the direction —exothermic gives out heat so AH is
negative (products lower); endothermic takes in heat so AH is positive (products
higher). The activation energy is a hill every reaction must climb, exo or endo.

Practice
Try these in order.

5.1 What happens to the temperature of the surroundings in (a) an exothermic, (b) an
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endothermic reaction? 2]
5.2 Give the sign of AH for (a) an exothermic, (b) an endothermic reaction. 2]
5.3 Give one example of an exothermic reaction. 1]
5.4 What is meant by the activation energy? 1]

5.5 On a reaction pathway diagram, where are the products (compared with the reac-
tants) for an exothermic reaction? 1]

5.6 Challenge. On a pathway diagram the products lie above the reactants. State (a)
whether the reaction is exothermic or endothermic, (b) the sign of AH, and (c) what the
surroundings do. [3]

IGCSE Chemistry ¢ Holiday Homework —5 Energetics — Part 1
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5 Bonds and energy — Part 2

Name: — Class: — Date:

Vocabulary JaJJT
Write each word three times. AR BARTPE = .

English F3 Write it 3 times (English)
bond breaking P

bond making T
bond energy L
Recall

From Part 1 you know AH is the energy change. Where does that energy come from? It
comes from breaking and making bonds during the reaction.

» DBreaking bonds takes in energy.
o Making bonds gives out energy.

Nothing here is hard —it just adds one calculation.

New ideas

Read these first, then do the Practice.

® ] Bonds and energy

A reaction breaks the bonds in the reactants and makes new bonds in the products:

» bond breaking K takes in energy (endothermic step).
« bond making f§f# gives out energy (exothermic step).
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energy

break (n)/
make (out)

products

B 2 Calculating AH from bond energies
The bond energy ##§E is the energy to break one mole of a bond.

AH = (bonds broken) — (bonds made)

If more energy is given out making bonds than taken in breaking them, the reaction
is exothermic (AH negative).

Worked example. Hy + Cly — 2HCI. Bond energies: H-H = 436, C1-Cl = 242, H-
Cl = 431. broken = 436 + 242 = 678; made = 2 x 431 = 862; AH = 678 — 862 =
—184 kJ/mol (exothermic).

Watch out: bond breaking takes energy in; bond making gives energy out. Use
AH = (bonds broken) — (bonds made) —a negative answer means exothermic.

Practice
Try these in order.

5.1 Does breaking a bond take in or give out energy? 1]
5.2 Does making a bond take in or give out energy? 1]
5.3 Write the equation for AH in terms of bonds broken and bonds made. 1]

5.4 Use bond energies to find AH for Hy + Br, — 2HBr. Bond energies: H-H = 436,

IGCSE Chemistry ¢ Holiday Homework —5 Bonds and energy — Part 2



Br-Br = 193, H-Br = 366.

w

5.5 Is the reaction in 5.4 exothermic or endothermic? 1]

5.6 Challenge. Use bond energies to find AH for Hy + Fo — 2HF. Bond energies: H—
H =436, F-F = 158, H-F = 568. Is it exothermic? 3]

IGCSE Chemistry o Holiday Homework —5 Bonds and energy — Part 2



Name: ( )

IGCSE Chemistry: s25 22

14 The average bond energy for the C—H bond is 413 kdJ/mol.

What is the enthalpy change when 1.0mol of methane molecules is formed from carbon and
hydrogen atoms?

A -1652kJ B -413kJ C +413kJ D +1652kJ

IGCSE Chemistry: s25 23

11 Two statements about hydrogen are listed.

1 Hydrogen is used as a fuel.

2  When hydrogen burns in the air to form water, thermal energy is produced.

Which conclusion about these statements 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 1 is correct, but statement 2 is not correct.
D

Statement 2 is correct, but statement 1 is not correct.

13 Which row describes an exothermic reaction?

sign of enthalpy temperature of
change, AH the surroundings
A positive decreases
B positive increases
C negative decreases
D negative increases
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6 Rate of reaction — Part 1

Name: - (Class: —— Date:

Vocabulary JajjL

Write each word three times. A BEIRTIE =i .,

English 3 Write it 3 times (English)
rates R

chemical change  fb2#25 4k
physical change  FA{k
collide filf 4

activation energy  HfLEE

rate A
concentration W
surface area R
temperature T
catalyst HEALF)
Recall

Some changes make a new substance; others just change shape or state. And reactions
can go at different rates # 3.

o A chemical change {7454k, makes a new substance (e.g. burning, rusting).
« A physical change #¥451k, does not (e.g. melting, dissolving).

Nothing here is hard —it just adds the collision idea.
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New ideas

Read these first, then do the Practice.

B 1 Physical vs chemical change

Physical change

Chemical change

no new substance
easy to reverse
e.g. melting, dissolving

new substance(s) made
usually hard to reverse
e.g. burning, rusting

B 2 Collision theory

For a reaction, particles must collide fif{# with enough energy (the activation

These all make a reaction faster:

energy IfHfkfE). A faster rate #% means more successful collisions each second.

Change

Why (collisions)

higher concentration &
larger surface area FEJAFH (a powder)
higher temperature jii /&

more particles in a volume — collide more often

more particles exposed — collide more often

particles move faster — collide more often, with more energy
lowers the activation energy

a catalyst {4k

low concentration

B 3 Catalysts

energy
A

without catalyst

with catalyst
s

reactants

PY more collisions
[}
e O o

—=o

high concentration

A catalyst /{5 speeds up a reaction but is not used up. It lowers the activation
energy, so more collisions succeed (it does not change AH).

products

>

IGCSE Chemistry o Holiday Homework

>
progress

Watch out: a catalyst speeds a reaction by lowering the activation energy, but
it is not used up and does not change AH. Higher concentration, smaller pieces
and higher temperature all work by giving more successful collisions per second.

6 Rate of reaction — Part 1



Practice

Try these in order.

6.1 State two differences between a physical and a chemical change. 2]
6.2 What two things must particles do to react (collision theory)? 2]
6.3 Explain why a powdered solid reacts faster than a single lump. 2]
6.4 Explain why raising the temperature speeds up a reaction. 2]

6.5 Does a catalyst get used up in a reaction? 1]

6.6 Challenge. Marble chips react with acid. State two changes that would make the

IGCSE Chemistry ¢ Holiday Homework —6 Rate of reaction — Part 1
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reaction faster, and explain each one using collision theory.

IGCSE Chemistry ¢ Holiday Homework —6 Rate of reaction — Part 1
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Name: (

) IGCSE Chemistry: w25 23

16 Which statement about reactions is correct?

A
B

A reaction that is vigorous at room temperature has a high activation energy.
If AH for a reaction is positive, bond making in the formation of the products is endothermic.

In an exothermic reaction, the energy required to break bonds is less than the energy
released to make bonds.

Reactions with a positive enthalpy change always transfer thermal energy to the
surroundings.

27

IGCSE Chemistry: s25 23

A sample of calcium carbonate is heated strongly, and substances U and V are formed.

Substance U is a white solid. Substance V is a colourless gas.

What are substances U and VV?

U Vv
A calcium chloride oxygen
B calcium hydroxide carbon dioxide
Cc calcium oxide carbon dioxide
D calcium sulfate oxygen

18

IGCSE Chemistry: m25 22

Which change is a physical change?

A

B
C
D

cracking an alkane
evaporating ethanol
fermenting glucose

neutralising an acid



Name: (

) IGCSE Chemistry: s25 22

15 Which statement describes the effect of adding a catalyst to a chemical reaction?

A

B
C
D

The activation energy, E,, of the reaction is increased.

The enthalpy change, AH, of the reaction stays unchanged.

The frequency of collisions between the particles is decreased.

The kinetic energy of the particles is increased.

IGCSE Chemistry: s25 23

15 The rate of reaction between magnesium and dilute hydrochloric acid is increased by increasing
the concentration of the acid.

How does this affect the reacting particles?

collision rate of particles

proportion of particles with
sufficient energy to react

O o m >

increases increases

increases stays the same
stays the same increases
stays the same stays the same

IGCSE Chemistry: m25 22

19 Which statements explain why increasing the temperature in a reaction involving gases increases
the rate of reaction?

A

1
2
3
4

1and 3

It increases the collision frequency between the gas particles.
It lowers the activation energy.
It increases the kinetic energy of the gas particles.

It increases the number of gas particles per unit volume.

B 1and4 C 2and3 D 2and4
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6 Reversible reactions and redox — Part 2

Name: — Class: — Date:

Vocabulary JaJJT
Write each word three times. AR BARTPE = .

English F3 Write it 3 times (English)
reversible AJ g

oxidation b

reduction i i

redox A 5

reversible reaction 7] 3% [z IV

hydrated K&
anhydrous Tk
closed system A
equilibrium S

oxidising agent A

reducing agent i 575

Recall

Some reactions can go both ways —they are reversible 7] . And oxidation 45k,
and reduction ifJ§i always happen together in a redox 48 {Lif )5 reaction.

o A reversible reaction is shown by =.
e "Redox” is short for reduction—oxidation.

IGCSE Chemistry ¢ Holiday Homework —6 Reversible reactions and redox — Part 2
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Nothing here is hard —it just adds the right words.

New ideas

Read these first, then do the Practice.

B ] Reversible reactions

A reversible reaction R]3¥i [z V can go forwards and backwards. A good example:

« blue hydrated 7K # copper(Il) sulfate, when heated, loses its water — white
anhydrous Jg7K copper(II) sulfate.

 adding water turns it blue again (this is a test for water).

heat

—
-—
i

water
hydrated anhydrous

In a closed system 5[] &4t a reversible reaction reaches equilibrium “F-£ff when
the forward and reverse rates are equal.

B 2 Redox: OIL RIG
o oxidation % {k is loss of electrons.

« reduction ifJif is gain of electrons.

Remember OIL RIG: Oxidation Is Loss, Reduction Is Gain.

electrons

’’’’’

 an oxidising agent % {k] oxidises another substance (and is itself reduced).
« areducing agent ifJ5 5| reduces another substance (and is itself oxidised).

Watch out: OIL RIG —Oxidation Is Loss of electrons, Reduction Is Gain. The
oxidising agent is itself reduced (it takes the electrons); the reducing agent is
itself oxidised. At equilibrium the forward and reverse rates are equal —the reaction
has not stopped.

Practice
Try these in order.

6.1 What symbol shows a reversible reaction? 1]
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6.2 Heating blue hydrated copper(II) sulfate gives a white solid. Name the change and

the white solid. 2]
6.3 How could you turn the white solid blue again, and what does this test for? 2]
6.4 What does OIL RIG stand for? 2]

6.5 An oxidising agent oxidises another substance. What happens to the oxidising agent
itself? [1]

6.6 Challenge. In the reaction Zn + CuSO4 — ZnSOy4 + Cu, zinc gives electrons to the
copper ions. State which substance is oxidised and which is the oxidising agent. |[2]

IGCSE Chemistry ¢ Holiday Homework —6 Reversible reactions and redox — Part 2
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Name: (

) IGCSE Chemistry: w25 21

17 Which equation represents one of the reactions in the Contact process?

A

B
C
D

250,(g) + 0,(g) = 2S04(g)
250,(g) + O,(g) = 2S0s(aq)
2505(g) + O,(g) = 2S04(aq)
2S05(g) + Ox(g) = 2S04(g)

IGCSE Chemistry: w25 22

17 Which statement about the conditions used in the Haber process and in the Contact process is

correct?

A The typical pressure used in the Haber process is similar to that used in the Contact process.

B The typical temperature used in the Haber process is similar to that used in the Contact
process.

C The Haber process uses a vanadium(V) oxide catalyst, and the Contact process uses an
iron catalyst.

D Both processes produce an acidic gas.

IGCSE Chemistry: w25 23

20 Which row identifies the conditions used to make sulfur trioxide in the Contact process?

pressure/kPa catalyst
A 200 iron
B 200 vanadium(V) oxide
C 20000 iron
D 20000 vanadium(V) oxide




Name: ( ) IGCSE Chemistry: w25 22

19 What is the oxidation number of chromium in the Cr,0,% ion?

A -2 B -1 C +6 D +12

IGCSE Chemistry: w25 23

18 Zinc reacts with dilute hydrochloric acid.

Which statement about the particles in the reaction is correct?

A Increasing the concentration of dilute hydrochloric acid increases the collision rate but has no
effect on the activation energy.

B Increasing the concentration of dilute hydrochloric acid increases the collision rate and the
activation energy.

Increasing the temperature of the reaction increases the activation energy.

Increasing the temperature of the reaction causes all collisions to lead to a reaction.

IGCSE Chemistry: s25 22

17 Which equations show the underlined species acting as a reducing agent?

1 Fey0; + 3CO — 2Fe + 3CO,

2 Fe + CuSO, — FeSO, + Cu

3 5Fe* + MnO, + 8H' — 5Fe® + Mn*" + 4H,0
4 Fe(OH), + H;SO,; — FeSO, + 2H,0

A 1and? B 1and4 C 2and3 D 3and4
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7 Acids and bases — Part 1

Name: - (Class: —— Date:

Vocabulary JajjL

Write each word three times. FUAF BRI F0E =k .

English 3 Write it 3 times (English)
acids figs
alkalis ik

bases ik

metal 48

salt £h
hydrogen Sk
base il
carbonate Tk b
carbon dioxide AR
indicator T 71
Litmus AHE

Universal indica- i H ¥ 7~

tor 5

acidic fig 1A
neutral Hp
alkaline R
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Recall

At IGCSE you meet acids i and alkalis #i# and the pH scale. An acid forms hydrogen
ions (H') when dissolved in water.

o Acids taste sour and turn blue litmus red.
« Alkalis are soluble bases 7.

Nothing here is hard —it just organises the reactions.

New ideas

Read these first, then do the Practice.

B ] Reactions of acids

Acid reacts with Products

a metal £JF a salt # + hydrogen &<

a base Bf (neutralisation) a salt + water

a carbonate R TL a salt + water + carbon dioxide — 48 kK

B 2 Indicators and pH

An indicator #5757 changes colour to show acid or alkali. Litmus f7&: red in
acid, blue in alkali.

The pH scale runs 0-14. Universal indicator i fl#5/~7 shows it:

[T

0 7 14

acidic neutral alkaline

o below 7 — acidic igfk; exactly 7 — neutral F4; above 7 — alkaline B4

B 3 Neutralisation

When an acid reacts with an alkali, the Ht and OH™ ions join to make water:

H*(aq) + OH™ (aq) — HyO(1)

+ base — salt + water

+ carbonate — salt + water + COq

Watch out: an alkali is a base that dissolves in water —every alkali is a base, but
not every base is an alkali. On the pH scale, below 7 is acidic, exactly 7 is neutral,
above 7 is alkaline.
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Practice

Try these in order.

7.1 What ion do all acids form in water? 1]

7.2 Name the products of (a) acid 4+ metal, (b) acid + carbonate. 2]
7.3 What colour is litmus in (a) an acid, (b) an alkali? 2]
7.4 What colour does universal indicator show at pH 7, and what is that called? 2]

7.5 Write the ionic equation for neutralisation. 1]

7.6 Challenge. Write the word equation for dilute hydrochloric acid reacting with
calcium carbonate, and name the gas given off. 3]

IGCSE Chemistry ¢ Holiday Homework —7 Acids and bases — Part 1



Name: ( ) IGCSE Chemistry: w25 21

20 Which statement describes a property of ethanoic acid?

A It does not produce carbon dioxide when added to sodium carbonate.

B It does not produce hydrogen when added to magnesium.

C It only donates some of its protons when added to excess aqueous sodium hydroxide.
D

It only partially dissociates when added to water.

IGCSE Chemistry: w25 23

21 Which statement describes a base?

A It reacts with ammonium chloride to produce ammonia gas.

B It reacts with calcium carbonate to produce carbon dioxide gas.
C It reacts with copper to produce hydrogen gas.
D

It turns blue litmus red.

34 Which statement about aqueous ethanoic acid is correct?

A It reacts with magnesium to form oxygen gas.

B It reacts with sodium carbonate to form carbon dioxide gas.
C It turns red litmus paper blue.
D

It turns methyl orange yellow.



IGCSE CHEMISTRY « HOLIDAY HOMEWORK {&#ifEl

7 Strong/weak acids and salts — Part 2

Name: — Class: — Date:

Vocabulary ajT
Write each word three times. &S FEIRTIE =,

English 25’8 Write it 3 times (English)
salt i
dissociates HA, 25
strong acid SRR
weak acid 598
excess i
filter U/}
evaporate K
crystallise oty
precipitation IE
Recall

From Part 1 you know acids form H' ions. Here we sort acids into strong and weak,
and learn how to make a salt 3.

» "Strong/weak” is about how fully an acid splits into ions.
o A salt is what forms when an acid is neutralised.

Nothing here is hard —it just adds the methods.

New ideas

Read these first, then do the Practice.
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B ] Strong and weak acids

This is about how fully the acid dissociates Hi g (splits into ions) in water:

« a strong acid 5%[ig is fully dissociated (e.g. hydrochloric acid).
« a weak acid 55 is only partly dissociated (e.g. ethanoic acid).

+ - ua  HA
v — HA
- + _ HA  HA
+ HA -
strong (all ions) weak (mostly HA)

("Strong/weak” is not the same as concentrated/dilute.)

B 2 Making a soluble salt

React an acid with an excess & of an insoluble base, metal or carbonate, then:

add excess filter evaporate crystallise

filter 1} off the leftover solid — evaporate 7% & some water — crystallise %% 5.

B 3 Making an insoluble salt

Make it by precipitation JJ{JE: mix two solutions that each carry one of the needed
ions, and the insoluble salt forms as a solid. Then filter, wash and dry it.

Watch out: strong/weak is about how fully an acid splits into ions; concen-
trated/dilute is about how much acid is in the water —they are different ideas. A
soluble salt is made with excess insoluble solid then filtering; an insoluble salt by
precipitation.

Practice

Try these in order.

7.1 What is the difference between a strong and a weak acid? 2]

7.2 Is hydrochloric acid strong or weak? 1]
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7.3 Does "strong” mean the same as "concentrated”? 1]

7.4 List the steps to make a soluble salt from an acid and an excess of an insoluble base. 3]

7.5 How is an insoluble salt made? 1]

7.6 Challenge. Lead nitrate solution is mixed with potassium iodide solution and a
yellow solid forms. Name this method of making a salt, and state the two steps after
mixing to obtain the dry solid. 3]

IGCSE Chemistry ¢ Holiday Homework —7 Strong/weak acids and salts — Part 2



Name: ( ) IGCSE Chemistry: w25 23

25 Which metal oxide reacts with aqueous sodium hydroxide to form a salt and water?
A calcium oxide
B copper(Il) oxide
C sodium oxide
D

aluminium oxide

IGCSE Chemistry: s25 22

20 Which three oxides are all acidic?

A CaO, NOy, SO,
B CaO, CO, Na,O
C COy NO,, SO,
D CO, Nay0, SO,

IGCSE Chemistry: s25 23

20 Which row identifies an acidic oxide, a basic oxide and an amphoteric oxide?

acidic basic amphoteric
A ZnO SO, Al03
B SO, AlL,O3 Na,O
Cc ZnO Al,0; SO,
D SO, Na,O Al0;




Name: ( ) IGCSE Chemistry: w25 22

20 Which method is used to prepare a pure, dry sample of lead(II) chloride?

A mix aqueous lead(Il) nitrate and dilute hydrochloric acid — filter — crystallise and dry the
filtrate

B mix aqueous lead(II) nitrate and dilute hydrochloric acid — filter - wash and dry the residue

C mix solid lead(II) hydroxide and aqueous sodium chloride — filter — crystallise and dry the
filtrate

D mix solid lead(Il) hydroxide and aqueous sodium chloride — filter —» wash and dry the
residue

IGCSE Chemistry: w25 23
11 Which statement describes a saturated solution?
A ltis a solution that contains the maximum concentration of solute.
B Itis a solution that contains the maximum amount of solvent.
C ltis a hydrocarbon that contains both double and single bonds.
D

It is a hydrocarbon that contains only single bonds.

IGCSE Chemistry: s25 21

19 Lead(Il) sulfate is an insoluble salt.

Which process is not used to prepare a pure sample of this salt?
A crystallisation

B drying
C filtration
D

precipitation
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8 The Periodic Table — Part 1

Name: Class:

Vocabulary JaJJT

Date:

Write each word three times. AR BARTPE = .

Write it 3 times (English)

English Hr3C
Periodic Table JEI
elements JCER
proton number JFis i
periods Ji I
groups T
period JEl 15
metals &g
non-metals E5)E
group T
alkali metals s
soft FER
reactivity kM
melting point IR 5,
density R

IGCSE Chemistry o Holiday Homework

8 The Periodic Table — Part 1
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Recall

The Periodic Table J&#}]3 arranges all the elements JGZ in order of proton number
Ji14. It is the chemist’s map.

e The rows are periods Jf}]; the columns are groups J&.
o Elements in the same group behave alike.

Nothing here is hard —it just reads the table.

New ideas

Read these first, then do the Practice.

B 1 The layout

o across a period i (a row): metals 4 J& on the left — non-metals JE4; )&
on the right.

« ina group J% (a column): elements have the same number of outer electrons,
so they react in similar ways.

The group number equals the charge of the ions: Group I — +1, Group II — +2,
Group VII — —1.

| Ll Vi

metals non-metals

B 2 Group I —the alkali metals

The alkali metals {4 g (lithium, sodium, potassium) are soft ZZ# metals with
one outer electron. Going down the group:

Property Trend down the group

reactivity J5 kM increases
melting point 455 decreases
density % increases

IGCSE Chemistry ¢ Holiday Homework —8 The Periodic Table — Part 1
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Li(1 outer e ™)

a(1 outere™ )

more re

N
K

(1 outere™ )

Watch out: elements in a group share properties because they have the same num-

ber of outer electrons (the group number), not the same total. Group I gets more
reactive down the group —the opposite of Group VII.

Practice

Try these in order.

8.1 In what order are the elements arranged in the Periodic Table? 1]
8.2 What are (a) the rows, (b) the columns called? 2]
8.3 Why do elements in the same group have similar chemical properties? 2]

8.4 What charge of ion does a Group I element form? 1]
8.5 State the trend in reactivity going down Group I. 1]

8.6 Challenge. Potassium is below sodium in Group I. Predict whether potassium is

IGCSE Chemistry ¢ Holiday Homework —8 The Periodic Table — Part 1
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more or less reactive than sodium, and explain why in terms of the outer electron.  [3]

IGCSE Chemistry o Holiday Homework —8 The Periodic Table — Part 1
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21 The properties of the elements change from left to right across the Periodic Table.

Which statement describes how the properties change across Period 37

A Elements change from gases to solids.

B Elements change from non-conductors to electrical conductors.
C Elements change from metal to non-metal.
D

Elements have a decreasing number of electron shells.

IGCSE Chemistry: s25 23

22 Element X is in the same group of the Periodic Table as silicon.
An atom of element X has more protons than a silicon atom.

Which element could be X?

A aluminium
B carbon

C germanium
D

phosphorus

IGCSE Chemistry: m25 22

25 The elements oxygen and sulfur are in the same group of the Periodic Table.

Which statement about oxygen and sulfur is not correct?

A They are non-metals.

B They have giant covalent structures.

C They have six electrons in the outer electron shells of their atoms.
D

They react together to form an acidic oxide.



Name: ( J

N

IGCSE Chemistry: w25 21

24 \Which properties decrease down the group of alkali metals?

1 melting point
2 density

3 reactivity

A 1and?2 B 1only

C 2and3 D 3only

IGCSE Chemistry: w25 22

23 Which statement about the elements in Group | is correct?

A Hydrogen is produced when Group | elements react with water.

lons of Group | elements have a 1- charge.

B
C Sodium is more reactive than pota
D

ssium.

Solid sodium is a poor electrical conductor.

22

Sodium is a Group | metal.

What is a physical property of sodium?
A non-conductor of electricity

B high melting point

C high density
D

malleable

IGCSE Chemistry: s25 22
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8 Groups and trends — Part 2

Name: - Class: —— Date:

Vocabulary {ajjL

Write each word three times. & EIRTPE =i,

English ol Write it 3 times (English)
Group VII B

S5t

transition ele- TEILE

ments
noble gases (RERaRLN
halogens HES
diatomic SR
coloured com- A ik &
pounds Yy
catalysts AL
monatomic FALJE T
Recall

From Part 1 you know Group I gets more reactive down the group. Here we look at
Group VII Z5-Lj% (the opposite trend), the transition elements 1 50, and the

noble gases A .

o Group VII = the halogens xj 2.
e The transition metals sit in the middle of the table.

Nothing here is hard —it just compares groups.

New ideas

Read these first, then do the Practice.

IGCSE Chemistry ¢ Holiday Homework —8 Groups and trends — Part 2
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B 1 Group VII —the halogens
The halogens K% (chlorine, bromine, iodine) are diatomic ¥UJFf- non-metals:

Halogen At room temperature

chlorine  pale yellow-green gas
bromine  red-brown liquid
iodine grey-black solid

Going down Group VII, reactivity decreases —the opposite of Group I.

Group | Group VII
Li cl

Br

more react
=
[

less reactive

K |

A more reactive halogen displaces a less reactive one from its salt:

U add Cly U
R —

KBr orange
(colourless) (Brz)

B 2 Transition elements and noble gases

« transition elements 1 5CZ (middle of the table) have high melting points,
form coloured compounds F it &%), are good catalysts {4k 57|, and have
variable oxidation numbers (e.g. iron(II) and iron(III)).

« noble gases i 5k (Group VIII) are unreactive, monatomic H.Jf§ gases
—they already have a full outer shell.

Watch out: Group VII (halogens) gets less reactive down the group —the opposite
of Group I. A more reactive halogen displaces a less reactive one from its salt. Noble
gases are unreactive because their outer shell is already full.

Practice

Try these in order.

8.1 Give the colour and state of (a) chlorine, (b) iodine. 2]

IGCSE Chemistry ¢ Holiday Homework —8 Groups and trends — Part 2



8.2 State the trend in reactivity going down Group VII. 1]

8.3 Write the equation for chlorine reacting with potassium bromide, and state the colour

change. 2]
8.4 State two properties of the transition elements. 2]
8.5 Why are the noble gases unreactive? 1]

8.6 Challenge. Will bromine displace chlorine from potassium chloride solution? Ex-
plain your answer. 2]

IGCSE Chemistry ¢ Holiday Homework —8 Groups and trends — Part 2
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22 Which property decreases down Group VII of the Periodic Table, from chlorine to iodine?

A atomic number
B density
C reactivity
D

melting point

IGCSE Chemistry: s25 22

24 \When chlorine is bubbled into aqueous sodium bromide, a displacement reaction occurs.

Which description of this reaction is correct?
A Chloride displaces bromide.
B Chlorine displaces bromine.
C Chloride displaces bromine.
D

Chlorine displaces bromide.

IGCSE Chemistry: m25 22

26 Tennessine, Ts, is at the bottom of Group VII of the Periodic Table.

What are the predicted properties of tennessine at room temperature?

A a black solid, more dense than iodine

B a black solid, more reactive than iodine

C acolourless gas, less dense than chlorine
D

a colourless gas, less reactive than chlorine



Name: (

N

J

26 Which row identifies a transition element?

melting point density at r.t.p.
A high high
B high low
C low high
D low low

23 Some properties of elements are listed.

IGCSE Chemistry: w25 23

IGCSE Chemistry: s25 21

1 They have good electrical conductivity.

They have high melting points.

2
3 They are malleable.
4

They have ions with variable oxidation numbers.

Which properties are correct for both iron and lithium?

A

1and 3 B

1and 4

24 \Which element is a transition element?

C 2and3

IGCSE Chemistry: s25 23

D 2and4

melting point density at r.t.p. colour of oxide
in°C ing/cm® atr.t.p.
A 98 1.0 white
B 328 11.3 yellow
Cc 651 1.7 white
D 1907 7.2 green




Name: (

) IGCSE Chemistry: w25 22

25 Part of the Periodic Table is shown.

Which element is an inert gas?

IGCSE Chemistry: s25 21

24 Two statements about noble gases are listed.

1 Noble gases are reactive, monatomic gases.

2 Noble gases all have a full outer shell of electrons.

Which statements about noble gases are correct?

A

B
Cc
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 not correct.

Statement 2 is correct but statement 1 is not correct.

23

IGCSE Chemistry: s25 23

Which statement about the elements in Group VIII is correct?

A

B
C
D

They all form diatomic molecules.
They all have eight electrons in their outer electron shells.
They all react with oxygen to form oxides.

They all are gases at room temperature.
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9 Metals and alloys — Part 1

Name: — Class: — Date:

Vocabulary JaJJT
Write each word three times. AR BARTPE = .

English F3 Write it 3 times (English)
Metals &g
non-metals B[
alloy &4
malleable CIE:
ductile ] 4k
brittle G
mixture BEY
brass 1 4]
steel i
layers =

reactivity series 4 J& I 3l
PN

Recall

Metals 4 J& behave very differently from non-metals 4 )&, and we can order them
by how reactive they are.

o Metals conduct heat and electricity and can be shaped.
e An alloy &4 is a metal mixed with other elements.

IGCSE Chemistry ¢ Holiday Homework —9 Metals and alloys — Part 1



Nothing here is hard —it just organises the properties.

New ideas

Read these first, then do the Practice.

B ] Metals vs non-metals

melting point

usually high

Property Metals Non-metals
conducting heat and electricity — good poor
malleable TJ#% / ductile TJiE yes brittle Zf§ (snap)

usually low

IGCSE Chemistry o Holiday Homework

B 2 Alloys

An alloy 4 is a mixture JE &) of a metal with other elements (e.g. brass ¥4
= copper + zinc; steel #§ = iron + carbon).

Alloys are harder than pure metals: in a pure metal the same-size atoms let the
layers J= slide, but in an alloy the different-sized atoms block the sliding.

3 82

alloy (blocked)

X blocked

pure (slides)

B 3 The reactivity series

The reactivity series 4 )& Ii§ 314 i % lists metals from most to least reactive
(carbon and hydrogen are included for comparison):

K most reactive

Na

Ca

Mg

Al

% C (carbon)
Zn
Fe

H (hydrogen)
Cu
Ag

Au least reactive

A more reactive metal displaces a less reactive one from a solution of its ions.

Watch out: an alloy is harder than the pure metal because its different-sized atoms
block the layers from sliding —pure metals are softer, not harder. A more reactive
metal displaces a less reactive one from a solution of its ions.

9 Metals and alloys — Part 1



Practice

Try these in order.

9.1 State two physical properties of metals. 2]
9.2 What is an alloy? Give one example. 2]
9.3 Explain why an alloy is harder than the pure metal. 2]
9.4 In the reactivity series, which is more reactive —magnesium or copper? 1]

9.5 Zinc is more reactive than copper. What will zinc do to copper(II) sulfate solution?|1]

9.6 Challenge. Iron is more reactive than copper but less reactive than magnesium.
Predict what happens when (a) magnesium is added to iron(II) sulfate solution, (b)
copper is added to iron(II) sulfate solution. 2]

IGCSE Chemistry ¢ Holiday Homework —9 Metals and alloys — Part 1



Name: (

) IGCSE Chemistry: w25 43

5 This question is about metallic compounds.

(a) Insoluble metal salts, such as lead(Il) sulfate, are made by precipitation.

When aqueous lead(II) ions react with aqueous sulfate ions, a precipitate of lead(II) sulfate
forms.

A sample of pure lead(II) sulfate can be obtained from the precipitate formed.

(i)

(ii)

(iii)

(iv)

(v)

Write an ionic equation for this precipitation reaction. Include state symbols.

..................................................................................................................................... [3]
State the name of an aqueous solution containing lead(Il) ions.
..................................................................................................................................... [1]
State the name of an aqueous solution containing sulfate ions.
..................................................................................................................................... [1]

The lead(Il) sulfate precipitate is separated from the rest of the reaction mixture by
filtration. The impure lead(II) sulfate remains on the filter paper.

State the general term given to an insoluble substance that remains on the filter paper
during filtration.



Name: ( ) IGCSE Chemistry: w25 43

(b) Copper is a transition element.
A list of properties of copper is shown.

* It has good electrical conductivity.
* It has variable oxidation states.

* It forms soluble salts.

* |t forms coloured compounds.

* It forms basic oxides.

* It acts as a catalyst.

(i) Give two properties from the list that show how copper is similar to metals in Group | of
the Periodic Table.

(ii) Give two properties from the list that show how copper is different from metals in
Group | of the Periodic Table.

[Total: 12]



Name: (

) IGCSE Chemistry: s25 21

25 Which statement about the properties and uses of copper is correct?

A

B
C
D

It is used in electrical wiring, and it is ductile.
It is mixed with tin to make the alloy brass.
It is used in overhead electrical cables because it has a low density.

It is used in takeaway food containers because of its resistance to corrosion.



Name: ( ) IGCSE Chemistry: s25 22

25

Brass is an alloy of copper.

Which statement about brass or copper is correct?

A Brass does not conduct electricity because it is a compound.

B Copper conducts electricity because its atoms are free to move.

C Brass is harder than copper because its layers of atoms cannot easily slide over each other.
D

Copper is stronger than brass because it is a pure metal.

26

IGCSE Chemistry: s25 23

Brass is a mixture of copper and zinc.

Which statement describes and explains the relative strength of brass compared to copper?

A Brass is stronger than copper because the layers of atoms in brass cannot easily slide over
each other.

B Brass is stronger than copper because the intermolecular forces are greater in brass than in
copper.

C Brass is weaker than copper because the layers of atoms slide more easily over each other
in brass than in copper.

D Brass is weaker than copper because the intermolecular forces are weaker in brass than in
copper.

28

IGCSE Chemistry: m25 22
Which statement about alloys is correct?

A Alloys are harder than pure metals because they contain strong intermolecular forces.
B Brass is an alloy containing mainly copper and tin.

C The different-sized atoms in an alloy mean that the layers cannot easily slide over each
other.

D There are no alloys containing carbon because carbon is a non-metal.
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9 Rusting and extraction — Part 2

Name: — Class: — Date:

Vocabulary JaJJT
Write each word three times. AR BARTPE = .

English F3 Write it 3 times (English)
reactivity series 4 J& I 3l
PR

rusts AR

extract PLHL

ores A

Rusting A

oxygen AR

barrier methods b By
galvanising PR

sacrificial protec- HifE{REI

tion

blast furnace =i

electrolysis FALfif
Recall

From Part 1 you know the reactivity series ¢ J&iG a7, It explains why iron
rusts 4245 and how we extract #£H{ metals from their ores i f7.

» Rusting is the corrosion of iron.
o A metal’s place in the series decides how it is extracted.

IGCSE Chemistry ¢ Holiday Homework —9 Rusting and extraction — Part 2



Nothing here is hard —it just applies the order.

New ideas

Read these first, then do the Practice.

B ] Rusting

Rusting 4% is the corrosion of iron. It needs two things: oxygen %<, (from the

air) and water.
rusts no rust no rust
water + air i

nnnnn no water

Stopping rust:

 barrier methods [ &% —paint, oil/grease or plastic keep out air and water.

 galvanising ¥ 4¥——coat with zinc; the zinc also gives sacrificial protection 4fj
AR (being more reactive, it corrodes instead of the iron).

B 2 Extracting metals

How a metal is taken from its ore depends on its reactivity:

« metals below carbon in the series — heat the ore with carbon (carbon removes
the oxygen). Iron is made this way in a blast furnace &¥/.

« metals above carbon are too reactive — extracted by electrolysis Hifi#. Alu-
minium is made this way.

(more reactive) / above — electrolysis

carbon

(less reactive) \

below — heat with carbon

Watch out: rusting needs both oxygen and water —remove either and iron will not
rust. A metal below carbon is extracted by heating its ore with carbon; one above
carbon is too reactive and needs electrolysis.

Practice

Try these in order.

9.1 What two substances are needed for iron to rust? 2]

IGCSE Chemistry ¢ Holiday Homework —9 Rusting and extraction — Part 2



9.2 Name the rust formed (its chemical name). 1]

9.3 Galvanising protects iron in two ways. State them. 2]

9.4 Why does the more reactive zinc protect the iron, even if the surface is scratched?[2]

9.5 How is (a) iron, (b) aluminium extracted from its ore? 2]

9.6 Challenge. Aluminium is above carbon in the reactivity series, but iron is below
it. Explain why aluminium must be extracted by electrolysis while iron can be extracted
with carbon. 3]

IGCSE Chemistry ¢ Holiday Homework —9 Rusting and extraction — Part 2



Name: (
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26 What is the correct order of reactivity of the following metals, from least reactive to most reactive?

27

A

B
Cc
D

calcium — magnesium — zinc — copper
copper — zinc — magnesium — calcium
copper — zinc — calcium — magnesium

zinc — copper — magnesium — calcium

The equation for the reaction between aluminium and iron(III) oxide is shown.

2A1 + FezO3 —> A1203 + 2Fe

Which statement about this reaction is correct?

A

B
Cc
D

The aluminium acts as an oxidising agent.
It shows that iron is more reactive than aluminium.
The oxidation number of the aluminium decreases during the reaction.

It shows that aluminium has a greater tendency to form ions than iron.

29

IGCSE Chemistry: m25 22

Separate pieces of aluminium foil and copper foil are heated in air.

The copper foil reacts to give a black solid.

The aluminium foil does not react.

Which statement explains these observations?

A

B
C
D

Aluminium has an unreactive layer, but copper does not.
Aluminium is below copper in the reactivity series.
Copper reacts with moisture in the air, but aluminium does not.

Copper reacts with nitrogen in the air, but aluminium does not.



Name: ( ) IGCSE Chemistry: w25 21

28

Which row identifies methods used to prevent iron from rusting?

washing with

greasing | painting | yitiled water

A v X v key

B X v v v =yes
C v v X X=no
D v v v

29

IGCSE Chemistry: s25 21

Galvanising prevents iron from rusting.
Which statements about galvanising are correct?

1 Galvanising involves coating the iron with silver.
2 Galvanising prevents oxygen and water from coming into contact with the iron.

3 Galvanising works because the metal coating loses electrons more readily than iron.

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

27

IGCSE Chemistry: m25 22

An example of sacrificial protection is the fitting of zinc blocks to the outside of a ship’s steel hull.

Which statement explains why zinc is used to protect the iron in the steel from rusting?

A Zinc is more reactive than iron so it loses electrons more easily.
B Zincis less reactive than iron so it loses electrons more easily.

C Zinc is more reactive than iron so it gains electrons more easily.
D

Zinc is less reactive than iron so it gains electrons more easily.



Name: ( ) IGCSE Chemistry: w25 21

29 Which statement about the extraction of aluminium by electrolysis is correct?
A Aluminium oxide is dissolved in molten cryolite to increase its melting point.
B At the cathode, oxygen ions lose electrons to form oxygen gas.
C The carbon in the graphite anode reacts with oxygen gas forming carbon dioxide.
D

The reaction at the anode is AI** + 3e™ — AL

IGCSE Chemistry: s25 21

28 Which process is used in the extraction of iron from hematite?

A electrolysis
B precipitation
C reduction
D

fractional distillation

IGCSE Chemistry: s25 22

28 Which equation represents a reaction that occurs in a blast furnace during the extraction of iron
from hematite?

A Ca + CO, » CaO + CO

B Fe)O; + 3Ca —» 2Fe + 3CaO
C Ca(OH), » CaO + H)O

D Fe)O; + 3CO —» 2Fe + 3CO;,






IGCSE CHEMISTRY « HOLIDAY HOMEWORK {&#ifEl

10 Water — Part 1

Name: — Class: — Date:

Vocabulary aJL.

Write each word three times. &R BAEPE =1,

English E:3'd Write it 3 times (English)
Water 7K
anhydrous Tk
sedimentation S
filtration o
carbon fitg
chlorination SIEE
microbes A
Fertilisers AEAL
nitrogen A
phosphorus ik
potassium il
Recall

Water 7K is everywhere in chemistry. We need ways to test for it, and to make natural
water safe to drink.

o Pure water melts at 0°C and boils at 100 °C.
e Natural water is not pure —it has dissolved substances.

IGCSE Chemistry ¢ Holiday Homework —10 Water — Part 1



Nothing here is hard —it just lists the tests and steps.

New ideas

Read these first, then do the Practice.

B 1 Testing for water

Two tests show water is present:

« anhydrous Ji/K cobalt(II) chloride turns blue — pink.
o anhydrous copper(II) sulfate turns white — blue.

To show water is pure, check it melts at 0°C and boils at 100°C (any dissolved
substance changes these).

B 2 Treating drinking water

Natural water has solids, microbes and dissolved substances. To make it safe:

(tmentaton }————»(firation) =) >(Hormatior}—> sae

« sedimentation J{[% and filtration i1} remove solids.
o passing through carbon fj removes tastes and smells.
o chlorination & JH%; kills harmful microbes f#{4:4).

B 3 Fertilisers

Fertilisers AFl help plants grow. NPK fertilisers contain the three key elements:
nitrogen %, phosphorus f# and potassium #f.

Watch out: the two water tests give different colours —anhydrous copper(II) sulfate
goes white — blue, while anhydrous cobalt(II) chloride goes blue — pink. These
show water is present; the 0/100 °C check shows it is pure.

Practice

Try these in order.

10.1 What colour change shows water using anhydrous copper(II) sulfate? 1]
10.2 Pure water melts and boils at what temperatures? 2]
10.3 Name the step in water treatment that kills harmful microbes. 1]

IGCSE Chemistry ¢ Holiday Homework —10 Water — Part 1



10.4 What does carbon do in water treatment? 1]
10.5 What three elements do NPK fertilisers provide? 3]

10.6 Challenge. A sample of water is found to boil at 103°C. State, with a reason,
whether it is pure. 2]

IGCSE Chemistry e Holiday Homework —10 Water — Part 1
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30 Which flow chart describes the correct treatment sequence of the domestic water supply?

A

B
Cc
D

filtration — chlorination — sedimentation
sedimentation — chlorination — filtration
chlorination — filtration — sedimentation

sedimentation — filtration — chlorination

IGCSE Chemistry: s25 23

28 A sample of water taken from a river contains harmful microbes.

What is a source of harmful microbes in the river water?

A

B
Cc
D

sewage
fertilisers
detergents

plastics

IGCSE Chemistry: m25 22

32 Which statements about the treatment of domestic water supplies are correct?

A

1 The water undergoes sedimentation to remove dissolved solids.
2 The water is filtered to remove insoluble solids.

3 The water is treated with carbon to improve the taste.

4

The water is chlorinated to decrease the pH.

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



IGCSE CHEMISTRY « HOLIDAY HOMEWORK {&#ifEl

10 Air and climate — Part 2

Name: - (Class: —— Date:

Vocabulary JajjL

Write each word three times. A BEIRTIE =i .,

English 3 Write it 3 times (English)
air 235

pollutants MLy

nitrogen AR

oxygen AT

carbon dioxide AR

carbon monoxide —4 Lk
sulfur dioxide AR
oxides of nitrogen R LY
Greenhouse gases IR ZES K
methane H %t

global warming LPRATE

Recall

The air 25”5, around us is a mixture of gases. Burning fuels adds pollutants 754t
that harm the air and the climate.

e (lean dry air is mostly nitrogen and oxygen.
e Some gases trap heat and warm the Earth.
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Nothing here is hard —it just lists the gases and effects.

New ideas

Read these first, then do the Practice.

B ] What is in clean air

Gas Amount
nitrogen %<, about 78%
oxygen &, about 21%

noble gases + carbon dioxide about 1%

No 78% | Og 21% Og, 1% other

B 2 Air pollutants

Pollutant Source Problem

carbon dioxide — 4 fkHk burning fuels greenhouse gas — global warming
carbon monoxide —&{L% incomplete combustion toxic

sulfur dioxide —4{bLHi fuels with sulfur acid rain

oxides of nitrogen F k¥ car engines acid rain

B 3 The greenhouse effect

Greenhouse gases {fid Z5 & (CO , methane HJ5) let sunlight through, but they
absorb the heat the warm Earth gives off and send some back down —so the Earth
warms up (global warming 4BRA5IE).

sunlight

,,,,,,,,,,,,,,,,,,, greenhouse gases

heat trapped

I Earth I

Watch out: keep the two problems apart —carbon dioxide and methane cause
global warming; sulfur dioxide and oxides of nitrogen cause acid rain. And
carbon monoxide is toxic, while carbon diozide is the greenhouse gas.

Practice

Try these in order.

IGCSE Chemistry ¢ Holiday Homework —10 Air and climate — Part 2



10.1 What are the two main gases in clean, dry air, and their approximate percentages?|2]

10.2 Name a pollutant that causes (a) acid rain, (b) global warming,. 2]
10.3 Why is carbon monoxide dangerous? 1]
10.4 Explain how greenhouse gases warm the Earth. 3]
10.5 State two ways to slow climate change. 2]

10.6 Challenge. A car engine burns petrol. (a) Name a pollutant it makes that causes
acid rain. (b) Name the toxic gas formed when the fuel burns in too little oxygen, and
explain why it forms. 3]

IGCSE Chemistry ¢ Holiday Homework —10 Air and climate — Part 2



Name: (

N

J

30 Nitrogen, phosphorus and potassium are essential elements for improved plant growth.

IGCSE Chemistry: s25 21

Which mixture provides all three essential elements?

mixture formulae
A ammonium phosphate (NH4);PO4
potassiur; chloride K:)l
ammonium phosphate (NH,;)3PO4
ammoniJm nitrate NH:NO3
C ammonium phosphate (NH,4)3PO4
ammoniu:n chloride NH:CZ
ammonium nitrate NH4;NO;
+ +
potassium chloride KClI

IGCSE Chemistry: s25 22

18 A farmer incorrectly adds two substances to the soil at the same time.
They react together to form a gas which turns damp red litmus paper blue.

What are the two substances?

A a basic oxide and a potassium salt
B a basic oxide and an ammonium salt
C an acidic oxide and a potassium salt
D

an acidic oxide and an ammonium salt



Name: (
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32 The exhaust gases from cars contain oxides of nitrogen.

How are these oxides of nitrogen formed?

A

B
Cc
D

Nitrogen and oxygen from the air react together at the high temperatures in the engine.
Nitrogen and oxygen from the petrol react together in the car exhaust.
Nitrogen from the petrol reacts with oxygen at the high temperatures in the engine.

Nitrogen reacts with oxygen from the air in the catalytic converter.

30

31

IGCSE Chemistry: s25 23

Which gas contributes to increased global warming?

A

B
Cc
D

argon
carbon dioxide
nitrogen

oxygen

Which statement describes how greenhouse gases increase global warming?

A

B
Cc
D

Greenhouse gases absorb thermal energy from the Sun, reducing the Earth’s temperature.
Greenhouse gases reflect thermal energy back into space, cooling the Earth’s surface.
Greenhouse gases absorb and re-emit thermal energy radiated from the Earth’s surface.

Greenhouse gases release thermal energy from the Earth into space.
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11 Hydrocarbons and fuels — Part 1

Name: - (Class: —— Date:

Vocabulary JajjL

Write each word three times. FUAF BRI F0E =k .

English 3 Write it 3 times (English)

Organic chemistry HHL{L2

hydrocarbon Sk &
]
Petroleum aplii

homologous series [d] &4

alkanes Ve
saturated ksl
alkenes ke
unsaturated AN
fractions (i<
fractional distilla- 4315
tion

volatility R
Cracking 244k
catalyst il
Combustion e
bromine water RIK

IGCSE Chemistry ¢ Holiday Homework —11 Hydrocarbons and fuels — Part 1



Recall

Organic chemistry G #{k2# is the chemistry of carbon compounds. A hydrocarbon
mEAL A is a compound made of hydrogen and carbon only.

« Petroleum i (crude oil) is a mixture of many hydrocarbons.

o Carbon is special: it joins to other carbon atoms to make long chains.

Nothing here is hard —it just gives names to families of molecules.

New ideas

Read these first, then do the Practice.

B 1 Two families of hydrocarbon

A homologous series [ &%) is a family of compounds with similar chemical prop-
erties and the same general formula. Two to know:

Family Bonds General formula

alkanes §¢f2  single C-C only (saturated {H#]) CrHapnio
alkenes #if2 one C=C double bond (unsaturated A~ffl) C,Hy,

The start of the name gives the number of carbons (meth- = 1, eth- = 2, prop- = 3);
the ending gives the family (-ane or -ene).

H H
I I
fl=— € =—"MR HIESNE € =N N =
I I
H H

I—O0—2=xI

I—0O—2=xT

I—0O—2=xT
T

methane CHy ethane CoHg propane C3Hg

B 2 Fractional distillation

Petroleum is separated into useful fractions {4} by fractional distillation 4.
The oil is heated; the gases rise up a tall column that is hot at the bottom and cool
at the top, so each fraction turns back to liquid at a different height.

Going up the column the molecules get smaller, with lower boiling points and higher
volatility % &4 (they turn to gas more easily).

B 3 Cracking

Long alkane molecules are not very useful. Cracking %44t breaks them into smaller,
more useful molecules —a smaller alkane plus an alkene —using a high temperature
and a catalyst #E{k .

heat + catalyst

VAVAVAVA N N\

long alkane small alkane alkene (C=C)

IGCSE Chemistry ¢ Holiday Homework —11 Hydrocarbons and fuels — Part 1



B 4 Two reactions to know
o Combustion %% hydrocarbons burn in plenty of oxygen to give carbon dioxide
and water.

o Test for a C=C: shake the compound with orange bromine water J27K. An
alkene turns it colourless; an alkane leaves it orange.

bromine water:
the alkene
removes the
colour

alkene alkane
colourless stays orange

Watch out: alkanes are saturated (single bonds only, C,Ha, 2); alkenes are un-
saturated (one C=C, C,Hy,). Only an alkene decolourises bromine water —that is
the test for the C=C double bond.

Practice

Try these in order.

11.1 What is a hydrocarbon? 1]

11.2 Give the general formula of (a) the alkanes and (b) the alkenes. 2]

11.3 Name the process used to separate petroleum into fractions. 1]

11.4 What does cracking do, and why is it useful? 2]

IGCSE Chemistry ¢ Holiday Homework —11 Hydrocarbons and fuels — Part 1



11.5 Describe the test that tells an alkene from an alkane, and the result for each. |2

11.6 Challenge. Propene is an alkene with 3 carbon atoms. Write its molecular formula,
and state what you would see when it is shaken with bromine water. 3]

IGCSE Chemistry o Holiday Homework —11 Hydrocarbons and fuels — Part 1
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37 The structures of four compounds are shown.

H H H H H H H H

| N/ | ]
H—C—C—H c=cC H—C—C—O0—H  H—C—C—

| / 0\ | |

H H H H H H H H

1 2 3 4

Which compounds are members of the same homologous series?

A 1,2and3 B 1and2only C 1and4 D 2and4

IGCSE Chemistry: s25 21
33 The structural formula of methyl ethanoate is CH;COOCH;.
Which compounds are structural isomers of methyl ethanoate?

1 HCOOCH,CHjs
2 CH3;CH,COCH
3 HOCH,CH,CH,OH

A 1,2and3 B 1and2only C 2and3only D 3only

IGCSE Chemistry: s25 23

34 Which row describes two characteristics of members of the same homologous series?

characteristic 1 characteristic 2
A same functional group trend in physical properties
B same physical properties same functional group
C same general formula different chemical properties
D differing from one member similar chemical properties
to the next by a CHj; unit
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32 Petroleum is separated by fractional distillation.

Which statement about the fractions produced is correct?

A Bottled gas for heating and cooking is obtained from the naphtha fraction.

B Diesel oil is used as a fuel for jet aircraft.

C Substances used to make polishes are obtained from the lubricating fraction.
D

The kerosene fraction contains many useful waxes.

IGCSE Chemistry: w25 22

36 Which row shows the products obtained by the cracking of a large alkane?

alkene hydrogen water
A v v v key
B v v X v/ =yes
C v X v X=no
D X v v

IGCSE Chemistry: s25 22

34 Petroleum can be separated into useful fractions by fractional distillation.

Which row shows a correct use of the named fraction?

fraction use
A bitumen lubricant
B naphtha fuel for home heating
C kerosene jet fuel
D refinery gas making chemicals
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31 Which type of reaction takes place when methane reacts with chlorine in the presence of
ultraviolet light?

A addition

B cracking

C polymerisation
D

substitution

IGCSE Chemistry: s25 21

34 What is the total number of covalent bonds in one molecule of propane?

A 8 B 9 Cc 10 D 11

IGCSE Chemistry: s25 22

35 Ethane reacts with chlorine in the presence of ultraviolet light.

Which products are formed?

A CICH,CH,Cland H;
B 2CH;Cland H,

C C;HsCland HCI

D CH,;=CH,and 2HCI

IGCSE Chemistry: s25 23

35 Compound W is a hydrocarbon that contains single bonds only.

Which homologous series contains W?
A alkenes

B alkanes

C carboxylic acids

D

alcohols
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11 Alcohols, acids and polymers — Part 2

Name: - Class: — Date: -

Vocabulary JajjL

Write each word three times. FUAF BRI F0E =k .

English 3 Write it 3 times (English)

functional group ‘B fEH]
alcohols L

carboxylic acids &g

ethanol ZE
fermentation a3
yeast [IZ35R
glucose ikaki
hydration KA
solvent 755

Ethanoic acid VN

metals &
carbonates TR T
bases ik
oxidation Ak
ester fig
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English F3 Write it 3 times (English)

polymer RKEY
monomers =2V

addition polymeri- JjIZ§

sation

poly(ethene) RN

repeat unit GRS

plastics YRRl

landfill Hm
Recall

A functional group ‘FfE[4] is the part of a molecule that gives it its reactions.

families share the spotlight here:
« alcohols Ji# have the ~OH group;

« carboxylic acids & JiZ have the -COOH group.

New ideas

Read these first, then do the Practice.

B 1 Alcohols

The alcohol to know is ethanol Z . There are two ways to make it:

Two

Method ‘What happens

hydration 7K £ of ethene steam adds to ethene (acid catalyst)

renewable sugar; slow
fast and pure; uses petroleum

fermentation %% yeast fF): turns glucose %% into ethanol + CO,

glucose

(+ yeast) Ferme"tat'
ion

. ydraf“’“

ethene
(+ steam)

things).

IGCSE Chemistry e Holiday Homework —11 Alcohols, acids and polymers — Part 2
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Ethanol is used as a fuel (it burns well) and as a solvent 5] (it dissolves many



Ethanoic acid Z,fig is the one to know. Like other acids, it reacts with:

o metals 4§ — salt + hydrogen;
o carbonates figfixih — salt + water + carbon dioxide;
« bases fif — salt + water.

It is made by the oxidation 48k of ethanol. When a carboxylic acid reacts with an
alcohol (acid catalyst), it makes an ester [ig.

acid catalyst

carboylic + — > 4 water
acid

B 3 Polymers

A polymer &%) is a very large molecule built from many small monomers F{A.
In addition polymerisation JjIZ§, many unsaturated monomers (with C=C) join
up with no other product. Many ethene monomers join to make poly(ethene) ¥ Z,
J%. The small part that repeats along the chain is the repeat unit E5 FLIT.

H H H H
| | | |
Cp— e —Cc—°cC
| | | |
H H H H n

ethene monomers poly(ethene) repeat unit

Many plastics ¥} do not break down, so they build up in landfill ! sites and
harm sea life —a real environmental problem.

Watch out: fermentation (yeast on glucose) is renewable but slow; hydration of
ethene (steam + catalyst) is fast and pure but uses petroleum —know one advantage
of each. In addition polymerisation the monomers must have a C=C, and there
is no other product.

Practice
Try these in order.

11.6 Name the functional group in (a) an alcohol and (b) a carboxylic acid. 2]

11.7 Name the two methods used to make ethanol. 2]

IGCSE Chemistry e Holiday Homework —11 Alcohols, acids and polymers — Part 2



11.8 Give two uses of ethanol. 2]
11.9 Ethanoic acid reacts with magnesium carbonate. Name the three products. 2]
11.10 Many ethene monomers join together. Name the product and the process. 2]

11.11 Challenge. Ethene (CyHy) undergoes addition polymerisation. Name the poly-
mer formed, and explain why ethane (CyHg) cannot be used to make a polymer this
way. 3]

IGCSE Chemistry e Holiday Homework —11 Alcohols, acids and polymers — Part 2
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36 Ethene reacts with hydrogen in an addition reaction to form ethane.

Which catalyst is used for this reaction?
A iron

B nickel

C vanadium(V) oxide

D

yeast

IGCSE Chemistry: w25 22

32 The alkenes are a homologous series.

Which statement about the members of the homologous series of the alkenes is correct?
A They have the same functional group.

B They have the same relative molecular mass.

C They have different chemical properties.
D

They have different general formulae.

IGCSE Chemistry: w25 23

36 Propene undergoes addition reactions with bromine, hydrogen and steam.

Which structures represent a product of these reactions?

Br H Br H Br H H H H H OH H
PR SR VIR S S SV PR S SOV VRO S
Vonh Vb Vo Vonh
1 2 3 4

A 1and3 B 1and4 C 2and3 D 3and4
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33 Which structure represents a compound in the alcohol homologous series?

A B C D
H H H H H H H H H 0
| L \ | 7
H—C—C—H H—C—C—C—H C=C—C—H H—C—C—C
| o /] N
H H H (|) H H H H H H O—H
H

IGCSE Chemistry: s25 22

32 What is the structural formula of butan-2-ol?
A CH;CH,CH,OH
B CH;CH(OH)CH;
C CH3CH,CH,CH,OH
D CH;CH,CH(OH)CHjs

IGCSE Chemistry: m25 22

37 Which statements describe disadvantages of manufacturing ethanol by fermentation?

1 The process uses a renewable resource.
2 The process produces impure ethanol.

3 The process requires a high temperature.
4

The process is slow.

A 1and3 B 1and4 C 2and3 D 2and4
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37 What is produced by the bacterial oxidation of ethanol?

A

B
Cc
D

ethene
sodium ethanoate
ethyl ethanoate

vinegar

38

IGCSE Chemistry: w25 23

Which statement about ethanoic acid is correct?

A
B
C

D

Ethanol is reduced by bacteria to produce ethanoic acid.
Ethanoic acid reacts with magnesium to produce a salt of formula CH;COOMg.

Ethanoic acid and methanol react in the presence of an acid catalyst to produce
ethyl methanoate.

Ethanol reacts with acidified aqueous potassium manganate(VII) to produce ethanoic acid.

14

IGCSE Chemistry: s25 21

The equation represents the reaction between ethanoic acid and ethanol.

CH3COOH + CH3;CH,OH = CH3COOCH,CH3; + H,O

Which type of reaction does this show?

A

B
Cc
D

addition
neutralisation
reduction

reversible
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38 Which statement about addition polymers or condensation polymers is correct?

A

B
Cc
D

Addition polymers only contain carbon and hydrogen atoms.
One of the monomers used to make a polyester is a diamine.
Addition polymers contain carbon—carbon double bonds in the main chain.

Water is an additional product in the formation of a protein from amino acids.

IGCSE Chemistry: w25 23

35 The diagrams represent four monomers.

HN—  J—NH, HooC— |—NH, HO—J—N\H, Ho—}—o0H

The monomers each react in a 1: 1 ratio with the dicarboxylic acid shown.

HooC—/}—COOH

How many of the four monomers shown can react with the dicarboxylic acid to form a polymer?

A

1 B 2 Cc 3 D 4

IGCSE Chemistry: m25 22

38 Nylon is made in a polymerisation reaction.

Which row describes the type of polymerisation and identifies the other product of the reaction?

O 0O W >

polytr)r/geri;);tion other product
addition water
addition none

condensation water

condensation none
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12 Separating and purifying — Part 1

Name: - (Class: —— Date:

Vocabulary JajjL

Write each word three times. FUAF BRI F0E =k .

English 3 Write it 3 times (English)
solute 7t
solvent sl
solution Sl
residue it
filtrate IEW
titration T E
pipette e
indicator FeR A
burette e
end-point 25
filtration i
crystallisation e

simple distillation Z&f

fractional distilla- 4%

tion
Paper chromatog- 4% {f ik
raphy

IGCSE Chemistry ¢ Holiday Homework —12 Separating and purifying — Part 1
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English F3 Write it 3 times (English)

R value A H
Impurities =5
melting point 5
boiling point b
Recall

These words come up in every practical:

o A solute /i dissolves in a solvent /A7 to make a solution A .
o The residue %&j# is the solid left on the filter paper; the filtrate JEJX is the liquid
that passes through.

New ideas

Read these first, then do the Practice.

B 1 Titration

A titration Jj§ 7€ finds the exact volume of one solution that reacts with another.

e Measure a fixed volume of one solution into a flask with a pipette } 4%, and
add a few drops of indicator f§/~7.

o Run the other solution in from a burette J# %% until the colour just changes —
the end-point % 5.

IGCSE Chemistry ¢ Holiday Homework —12 Separating and purifying — Part 1



burette

(known solution)

& flask + indicator

———— 1

B 2 Separating mixtures

Choose the method to match the mixture:

Method Separates

filtration 1 j§ an insoluble solid from a liquid
crystallisation %5} a soluble solid from its solution
simple distillation 7% a solvent (liquid) from a solution

fractional distillation 43 two liquids with different boiling points

rsdue

filtrate

B 3 Chromatography

Paper chromatography 4t {f1 %% separates a mixture of soluble, coloured sub-
stances. A spot of the mixture is placed on a pencil baseline; as the solvent rises up
the paper, each substance travels a different distance and so separates.

The spots are compared using the Ry value [WH#{H:

distance moved by the substance

distance moved by the solvent

solvent front
Ry =a /b

baseline

IGCSE Chemistry ¢ Holiday Homework —12 Separating and purifying — Part 1

@29



B 4 Checking purity

A pure substance melts and boils at sharp, fixed temperatures. Impurities Z% i
lower the melting point #4 55 and raise the boiling point j# j5—=so a thermometer
can check purity.

Watch out: match the method to the mixture —filtration (insoluble solid from a
liquid), crystallisation (soluble solid from solution), distillation (a liquid from a
solution / two liquids). The R value is substance distance + solvent distance, so it
is always less than 1.

Practice

Try these in order.

12.1 Name the apparatus used to measure a fixed, accurate volume of solution into a

flask. 1]
12.2 In a titration, what is the end-point? 1]
12.3 Which method would separate an insoluble solid from a liquid? 1]

12.4 In a chromatography run, a spot moves 4 cm while the solvent moves 8 cm. Work
out the R value. 1]

12.5 How does the melting point change if a substance is impure? 1]

12.6 Challenge. In a chromatogram, substance A moves 3 cm and substance B moves
6 cm while the solvent moves 8 cm. Calculate the Ry of each, and state which travelled
further. 3]

IGCSE Chemistry ¢ Holiday Homework —12 Separating and purifying — Part 1
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When heated, magnesium reacts with steam to make magnesium oxide and hydrogen gas.

Fig. 1.1 shows the apparatus a teacher uses to react clean magnesium ribbon with steam and
collect the hydrogen gas produced.

(a)

(b)

(c)

(d)

(e)

(f)

wgter and clean A
mineral wool magnesium ribbon
'|'|'|'|'|'|'|'|'|'|'::|
X
Fig. 1.1
Name the item of apparatus labelled A in Fig. 1.1.
............................................................................................................................................. [1
Suggest how the magnesium ribbon should be cleaned before use
............................................................................................................................................. [1
State the purpose of the mineral wool.
............................................................................................................................................. [1
Draw two arrows on Fig. 1.1 to show the two places where the apparatus should be heated.
[2]
During the reaction a colourless liquid collects at the point marked X on Fig. 1.1.
Suggest the identity of liquid X.
............................................................................................................................................. [1
The gas collected in A is not pure hydrogen.
Suggest why the gas collected is not pure.
............................................................................................................................................. [1]

[Total: 7]



Name: ( ) IGCSE Chemistry: w25 22

39 Which item of apparatus is used to measure 13.7 cm® of dilute hydrochloric acid?
A abalance
B a burette
C aconical flask
D

a volumetric pipette

IGCSE Chemistry: s25 21

38 Which item of apparatus is used to measure 25.0 cm® of aqueous sodium hydroxide?

A B C D
IGCSE Chemistry: s25 22
38 Which item of apparatus is used to measure exactly 26.3 cm? of a liquid?
B C D
N

:IIWW Bl H]

S 1= >
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12 Identifying ions and gases — Part 2

Name: - (Class: —— Date:

Vocabulary JajjL

Write each word three times. FUAF BRI F0E =k .

English 3 Write it 3 times (English)
ion BT
cation PHE T
anion PHE 1
precipitate ULiE
hydrogen Sk

pop JERNG
oxygen AR
carbon dioxide AR
limewater 1 IK
ammonia AR
litmus Varoy
chlorine 45
flame test fe 016
lithium 4
sodium L2
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English F3 Write it 3 times (English)

potassium il
copper(1I) il

sodium hydroxide S & fLEN

iron(II) B
calcium 5
carbonate TRPR ik
chloride A

silver nitrate IR AR

Recall
An ion B is a charged particle:

« a cation PHE T is positive (e.g. Na™);
 an anion [H&F is negative (e.g. Cl7).

Many tests work by forming a coloured precipitate JJ{ii£ (an insoluble solid).

New ideas

Read these first, then do the Practice.

B ] Tests for gases

Gas Test Result

hydrogen £<, a lit splint squeaky pop g ps
oxygen /X, a glowing splint it relights

carbon dioxide —4fkfk bubble through limewater f7/K7K turns milky
ammonia %X, damp red litmus 585 paper turns blue

chlorine &<, damp litmus paper bleached white

IGCSE Chemistry ¢ Holiday Homework —12 Identifying ions and gases — Part 2



lit splint: glowing splint:
squeaky pop relights

hydrogen oxygen

B 2 Flame tests

A flame test 17 {45 identifies some metal cations by the colour they give a flame:

Cation Flame colour
lithium £ (Li") red
sodium 4§ (Na™) yellow

potassium £ (K*) lilac (purple)
copper(IT) 4 (Cu®") blue-green

coloured flame

wire + sample

B 3 Tests for cations

Add aqueous sodium hydroxide S5 4t} and look at the precipitate that forms:

Cation Precipitate with sodium hydroxide

copper(Il) (Cu®t)  light blue
iron(II) £ (Fe®") green
iron(III) (Fe*") red-brown
calcium 45 (Ca®") white

D add sodium hydroxide

coloured precipitate

B 4 Two anion tests
o carbonate fig[iZ%h: add dilute acid — it fizzes and gives carbon dioxide.

o chloride 5 fk¥): add dilute nitric acid, then silver nitrate fi§fig4R — a white
precipitate.

Watch out: keep the gas tests apart —hydrogen — a lit splint pops; oxygen — a

IGCSE Chemistry ¢ Holiday Homework —12 Identifying ions and gases — Part 2
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glowing splint relights; carbon dioxide — limewater turns milky. In a flame test,
sodium is yellow and potassium is lilac —don’t confuse them.

Practice
Try these in order.

12.6 Describe the test for hydrogen gas, and its result. 2]

12.7 A compound gives a yellow flame in a flame test. Which metal ion does it contain?/[1]

12.8 Sodium hydroxide solution is added to an unknown solution and a red-brown pre-
cipitate forms. Name the ion present. 1]

12.9 Describe the test for the chloride ion (C17), and the result. 2]

12.10 How would you show that a gas is carbon dioxide? 1]

12.11 Challenge. An unknown solution gives a green precipitate with sodium hydrox-
ide, and a white precipitate when dilute nitric acid then silver nitrate are added. Name
the cation and the anion present. 2]

IGCSE Chemistry ¢ Holiday Homework —12 Identifying ions and gases — Part 2
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40 In paper chromatography, what is the equation for the Rs value?

A R= distance travelled by solvent
f distance travelled by substance

B R - distance travelled by locating agent
f distance travelled by substance

_distance travelled by substance
" distance travelled by locating agent

D R.= distance travelled by substance
f distance travelled by solvent
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39 Which method is used to obtain copper(Il) sulfate crystals from an aqueous solution of
copper(Il) sulfate?

A chromatography
B condensation

C evaporation
D

filtration

IGCSE Chemistry: s25 23

39 Which items of apparatus are used to separate a mixture of liquids with different boiling points?

A B C D
E power
Bl B g
— +
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39 Substance X contains one cation.
Two tests are completed on aqueous X.

test1 flame test

test 2 addition of aqueous sodium hydroxide dropwise and then in excess

Which row shows a possible combination of observations for the tests?

observation for test 1 observation for test 2
A yellow flame white ppt., insoluble in excess
B blue-green flame light blue ppt., insoluble in excess
C light green flame green ppt., soluble in excess
D red flame red-brown ppt., insoluble in excess

IGCSE Chemistry: m25 22

39 Which ion forms a green precipitate with aqueous sodium hydroxide that dissolves in an excess
of aqueous sodium hydroxide?

A Ca* B cr* C Cu* D Fe*



