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Teacher’s Introduction

These End-of-Topic Quick-Mark Homeworks are designed to test and
consolidate students’ knowledge of the AQA GCSE (9-1) Combined Science
Always check the exam board
website for new information,
including changes to the
specification and sample
assessment material.

course, Chemistry Topics 1-5.

The first half of the Chemistry course is split into nine topics, each covered by
at least 40 questions for a total of over 440 questions.

The questions increase in difficulty across each homework, with an extension

section at the bottom of each homework. The Fundamentals section on each homework is targeted at students
aiming for grade 4-5. The Challenge section is targeted at students aiming for grade 6. The Extension section is
targeted at students aiming for grade 7 and above. All Higher-tier-only content is in the extension section, so the
main body of the homework is suitable for students completing Foundation-tier exams.

All of the topics are in the same order as in the specification.

Maths questions and some shorter-answer questions may contain working or explanation that is not required in
the answer so that students can more easily understand and follow difficult answers.

The homeworks are intended to be used at the end of each topic, but they can also be used at the end of the
course to aid revision. Alternatively, you may choose to use them as tests in class or for students to work through
by themselves or in pairs to test their understanding of the course material.

The first set of fundamentals questions for each homework are presented at the back of the pack for use with
weaker students who may struggle with the full homework. These can be cut down the middle to use one test at

a time or test two or three topics at a time.

Answers are presented at the back of the resource, enabling students to check their answers, or teachers to mark
students’ work, quickly and easily.

| hope you find this resource useful in your teaching.

April 2025
Specification Reference Table
Homework Title Specification Reference
1 A Simple Model of the Atom 5.1.1
2 The Periodic Table 5.1.2
3 Chemical Bonds 5.2.1
4 Bonding and Structure 5.2.2
5 Carbon and Surface Properties and Quantitative Chemistry 5.2.3,5.3.1,5.3.2.5
6 Quantitative Chemistry (HT only) 5.3.2.1-5.3.24
7 Metals and Acids 5.4.1-54.2
8 Electrolysis 5.4.3
9 Energy Changes 5.5
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1.

10.
11.

12.

13.

14.

15.

16.

17.

Topic 1 — A Simple Model of th
| Fundamentals  Fr

What is the name of a substance that

contains only one kind of atom?

What is the chemical symbol for sodium?

What is the name of a substance that

contains more than one kindof~ 4~ =
i r d

bonded together? , - P

g
Is the airjggithe 5> hsify re-an element, a

o

Name the three types of subatomlc particle
found in an atom.

What is the charge on a neutron?

What is the relative charge of an electron?
What is the name of the element with 12
protons and 12 neutrons?

Name the third element in group 1.

What does the atomic number tell you about
an atom?

What separation technique would you use a
fractionating column for?

Describe the previously accepted plum
pudding model of the atom.

What is the electronic structure of an
element with 3 electrons? -

How do the masses of proten e 1 _oand
electrons compare? o' b~ L

Name pullh=cl 2 w,\«igmé"nt you would use
\ it Jitter and water.

What i ?6“‘ ifference between separating the
elements in a mixture and in a compound?

1.

= '”’j

Cha
Write the molecular forr
1 e, 1sulfur and 4 oxy.
<n tom gains an electro:
What is the name of the «
What comes out of a cor
What is the name of the |
separate a dissolved soliu
Name a solute in seawat:
How many electrons can |
of an atom?
What experiment led to ||
is found in the nucleus?
The number of which sulx
determines which eleme:
What did the work of Jat:
evidence for?
An atom has a mass nun.
of 9. How many neutron:
Where is the majority of |
How does paper chroma
Write the electron config
Give two ways in which &
_t emical process.

' WNrite a word equation fo

Mg + 2HCl - MgCl> + H;
Describe how isotopes o
terms of their subatomic |
How does the Bohr mod:
pudding model?

RNV AEWNPRE

| Extension

Two liquids are separated by fractional distillation. What property of the liquids al\:

The atomic number of Ca

2+ is 20 and the mass number is 40. How many electrons ¢
What is roughly the radius of an atom, in standard form?

Give the approximate radius of an atomic nucleus in metres (m).

What is the electronic structure of an element with 19 electrons?

Boron is 20 % 1°B and 80 % 'B. Calculate the relative atomic mass of boron.
What elements does the compound Ca(OH): contain?

What equation can you use to work out the number of nz::
Which scientist suggested electrons orbit the nv
What is the overall electrical charge O':f“‘ B g
)‘f:,.s’(,r‘l to heat seawater to form salt crystals,
Tlétectrons. What is the identity of the ion?

O N atomnc mass' of an element means.

Name a suitable piece of apne - W
Anion with a charge .- w, !

g
&

fstis a
” 4

In ancient times, what did people think atoms were?
In terms of subatomic particles, how is an ion different from its corresponding atc:

insin an atom?

. Yecuic distances?
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Fundamentals =

1.

Loy wWwN P

(I Y
w P

10.
11.

12.

13.

14.

15.

16.

=
©

[ I Y
® N U A

Topic 2 — The Periodic Tab

What property of e «
| reorder them in the

The elements are arranged on the periodic table in L
ascending order of what? ‘
What is the same about the electronic structure ~£, ("/2 <. How many outer ele
all elements in a group of the periodic tak!>: i’, «/3.  Which noble gas has
Are group 1 elements metals or.r. « et j v electrons from the o

Who first placed elemes: > . {»ﬂ;,a us based on 4. Givethe nameand .
their reactiyity? o A4 formed when potas:
What U oI name given to the 5. What type of reactic

Ponts? with KBr to form KC

Is the boiling point

that of neon?

7.  Write a balanced ey
lithium and oxygen.

8. The electronic strug!
What group in the ¢

9. Name two thingsw
down group 7.

10. Name one problem |
periodic table.

11. Describe two obser:

Describe the trend in reactivity down group 1 of reaction between lit
12. What do all group @

the periodic table. 3
Describe how the physical states of a metal and a | terms of electrons:
4 j 3.~ Why did Mendeleev

non-metal differ at room temperature. ad W
A1 14. Why is carbon place

o

Which element has the chemical symbol P?
What type of elements are found at the top-right
of the periodic table?

Name the compound formed when potassium
reacts with chlorine gas.

State the reactivity of the group 0 elements.
Name the group in the periodic table whose
elements have 8 outer electrons.

What kind of molecules do group 7

elements form?

Describe what you would see when DL ) _ .
reacts with water. g F A 15. Explain why there is
Write the word eqiie 2 - & :‘Y‘: .vséa"cfion between and NaCl.
sOdiumi-hi 0 s

""" Extension

Give the electronic structure of the atom directly below the atom with electronic &
Astatine is at the bottom of group 7. Is it likely to be solid, liquid or gas at room te;:
Write a balanced symbol equation for the displacement of Br from LiBr by CI.

Cl2 can displace I” ions in solution. What property of Cl means that it can do this?
What do 0% and Mg?* have in common, in terms of electronic structure?

Identify which of the following elements reacts most vigorously with chlorine: Li, N
Chlorine water is added to potassium bromide solution. Predict the colour of the 11
Compare the density of iron (a metal) and the density of carbon (a non-metal).

An unknown element is in group 4. What can you tell about the element's electrot|
A teacher adds sodium and universal indicator to water. Exnl.in why the solution |«
Why does bromine have a higher boiling point than Wi e,

Explain why group 0 elements are so unre~ciive P e

Explain why isotopes mean tha'r r Aot fenot necessarily ordered by atomic we
What does 'periodic’ mv*' o) EI’“”\ uf the periodic table?

Explain why grovn o ems form one bond with other elements.

Expla ‘LL ea !y mcreases down group 1.
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Topic 3 — Chemical Bonad

-
Fundamentals == | %
1. Name the type of bonding in pure iron. 1. Intheionic com
2. Predict the kind of bonding in copper chloride, a i of element is X&
metal bonded with a non-metal. " \ 4 2. Whatkind of strt
3.  What charge would a group 1 ion have? i»’ /7| 3. Ppredict the charg
4. What do the dots and crosses rpr: S fﬁ/} v ot- compound calc .
and-cross diagram? 4.  Predict the bont
5.  Whatisthe nam= ¢i = w""‘0 ,m@en”f!molecule with 5. How manyelec
. i when it reacts to
6. Q_g'-‘ 1me for the attractive forces 6. Inthe formation
betweer 1ons? gains electrons’
7. What symbol is used to indicate a large number 7.  What type of bo:
when representing polymer structures? oppositely chary
8. Inthe formula Fe203, what do the 8.  Which represen:
numbers represent? the bonds and t\
9.  Give the chemical formula of a chlorine molecule. 9. Give the empiric.
10. Name the type of bonding in polymer molecules. 10. What is the nan\
11. Predict the formula of the compound formed represent electit
between calcium and fluorine. 11. What type of bo
12. What kind of molecule is poly(ethene)? attracted to delo
13. What type of bonding is found in diamond? 12. How many covalt
14. Describe how a single covalent bond can be 13. What kind of be:
represented in diagrams of molecules. 14. Identify one lim|
15. What are delocalised electrons in } | diagram to repr:
metallic bonding? gor () 7| 15. Describe the elet
16. Describe the bonding and structure of o\ o riud compared to an |
17. Describe the dot-and-cross dr aar ) L eAs 16. In polymer diag
18. Give the definition 0%, X\ " A 17. Describe the dif.
A and ionic bondin
18. Name one bene
dot-and-cross ¢
covalent compa.

| Extension

1. How many electrons will bromine have in its outer shell when it forms a -1 ion?

2. In an oxygen molecule, how many electrons are shared between the atoms?

3. How many covalent bonds can a group 7 element form?

4. Which element will form an ionic compound with fluorine — lithium or carbon?

5. A 3D diagram shows 9 Fe ions and 18 Cl ions. Predict the empirical formula of the CO PY RlGHT
6. Inacovalent bond, what is the positive component of the electrostatic attraction?

7. Describe the structure and bonding in silicon dioxide. PROTECTED
8.  Name a type of diagram that shows the 3D shape of a m~ /= le or structure.

9.  What type of bonds form between two non-me* .k "éh}u wjénls?

10. What kind of molecule has along chai~ .t = ru.iise?

11. How many delocalised elec’rro e & ‘,)j;,a per atom in solid magnesium metal?

12. Predict the type of hrpi- ) m waioy of iron, nickel and chromium. ‘9

13. P sl bgghean nomc compound.

14. Tos 70>stb|e to form an ionic compound between oxygen and chlorine? 09

15. P structure and bonding of pure sodium. EdUCQ'tion

16. Explain why the bonding in magnesium (a group 2 metal) is stronger than the bong
17. What is an 'empirical formula' in terms of ionic compounds?

End-of-Topic A4 Quick-Mark Homeworks for GCSE AQA Combined Science - Chemistry: Topics 1-5 |



Topic 4 — Bonding and Struc

. .
Fundamentals == | %
1. Name the three states of matter. 1.  Which state of iy
2. Name the state change from a gas to a liquid. , regularly arrang.
3.  What phase transition occurs when a o 2. Which phase ch:
material freezes? o {j" » |7 between solid ar
4. Polymers have strong forces betwerr ge 1 - s 1 3. Which occurs ai.
Describe how this affects thai wnive BN r‘Ko’fnts. or evaporationy
5. Why do metals hava & n ° *mg’and 4. Inwhat state of |
boiling S? 4 - room temperati
6. What &3&\@ is Used to show an aqueous solution? 5.  What property ©
7.  What t*b bonding is found in than pure meta
magnesium oxide? 6. Whatstateof ni.
8.  What is the name for a mixture of metals? material condei:
9. Name the only group of elements that do not form 7. Brassis made of
chemical bonds. material is bras:|
10. What is the name for the structure of diamond 8. Describe the rei.
and silica? and intermoleci
11. Add in the state symbols to the reaction: 9. Select the most |
Ca + H2S04 = H2 + CaS0s4 480 °C, 2850 °C.
12. Describe how the properties of pure iron and steel 10. Whatis it about
(aniron alloy) are different. electricity to be
13. Describe the attractive forces in a giant 11. How do the boilt
ionic lattice. change down th:
14. Why are polymers usually solid at 12. Ethanol melts at
room temperature? wa\dh state is ethanol |
15. Pure metals are malleable. What does Sy 13. The forces betw:
'malleable' mean? N ¢ water thaninm:
16. Describe why metals car b Kt 5 Fo snaped points differ.
17. Describethe tyn. <7 St eadopted by silicon. 14. In a metal, what
1 attractions betw
15. Describe the pa
particle model.

16. Describe the ion
17. Explain why sim
melting points t

| Extension

Which state involves particles which are touching and moving around each other?
Which pure substances can conduct electricity in liquid form: carbon dioxide, lead |
CSz is a small covalent molecule. Predict its state at room temperature. CO PY RlGHT
Explain why liguid ammonia (NHs) cannot conduct electricity.

How many electrons are transferred in the formation of AICIz? PROTECTED
What type of particle can move through water and conc 1 ectricity in agueous \\
As the size of covalent molecules increases, hov d s ’rf( meltmg/bomng point ch.
NaCl is an ionic compound; HClis a <rr,f A - M “Which has the higher melting p
lodine (12) is a larger molerl"“ ah ! e (Fz) How will their boiling points diffe:
10. What is shown insicaior ws Vo ~brackets in the diagram of a polymer?

W N Uk WN R

'9

11. Carboge¥s r. - % ong covalent bonds in diamond. What two properties result 09
12. Explai ELEW’“ mple covalent molecules can't conduct electricity.
ot H
13. Name ("2 limitations of the particle model. EdUCQtlon

14. Explain why the alloy steel is harder than pure iron.

15. Solid KCl can't conduct electricity, but molten KCl can. Explain why this is.
16. Explain the thermal conductivity of metals.

17. Why are polymers typically solid at room temperature?

End-of-Topic A4 Quick-Mark Homeworks for GCSE AQA Combined Science - Chemistry: Topics 1-5 |



Topic 5 — Carbon and Surface Properties and Qu:

1.
2.
3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

Fundamentals - | @ 8

- ]

What kind of bonding exists in diamond? 1.  How many bonds |
What shape are carbon nanotubes? 2.+ What kind of bon|
What material contains many layers of carbon 3 ; What holds toget\
atoms in hexagonal rings? o {j 4.  Other than electr.
Give the name of the spherical melsc e o w;inm‘éf of graphene whic.
60 carbon atoms. T ol & 5.  Ingraphite, what
Name one propert ‘e un ::Au”fﬁawj{ makes it structure and cari)
suitecgeVaml- i 1 s, 6. How many bonds
What 60‘:3@0 me given to hollow carbon nanotubes
carbon @Ctures? 7. Explain why diamu
State one property that graphite has in common 8.  Which is best suit:
with metals. buckminsterfullet ¢
What is the symbol for relative formula mass? 9. Describe the struc:
In a reaction, the sum of the reactant masses is 10. Nareacts with O2 ¢
100 g. What is the sum of the product masses? react, how many .
Give the units of concentration in terms of mass 11. Whatis the relatiy
per given volume. 12. Give the equation
What is 230 cm? in dm3? concentration ant
What is the relative formula mass of NaOH? 13. How much solven:
What is the name given to a solid dissolved in a make a 17 g/dm3
solvent to make a solution? 14. Calculate the mea:
Calculate the concentration of a solution of 5 g 31cm?, 32 cm?, 30
NaClin 0.1 dm3, How many grams ¢
Five volumes are recorded: 31, 29,32,46and ., i1 ¢ . ofal2 g/dm?3 soli|
30 cm?. Identify the anomalous result. i “| 16. Balance the equa |
Calculate the mean of the foIIo:';,. Bl *’5uy:,:u~°’3 sf: ?Mg + ?H20 = ?N
3.40, 3.60, 3.55, 3.70. By 17. 0.48 g of Mg was b
Give the gguatis ¢« ~c :§Carculéte the 0.80 g of MgO. W\
conce(INI C solution in g/dm?. 18. State the law of cu
How W @o&-‘«*‘”’ estimate the uncertainty in the 19. A metal is heated |
mean of a set of values? heavier once the i
What does the '3' in NH3 mean? 20. What is 'uncertait
Balance the equation: experimental mea:
?Li + 702 - ?Li20 21. What is the defini

| Extension

W N WN R

In graphite, layers can slide over each other. What property does this lead to?
What is the name of a long hollow cylinder made from carbon?

Can a buckminsterfullerene conduct electricity?

What kind of structure does graphene have?

In carbon nanotubes, each atom forms three bonds. Exp!~i. /hy carbon nanotube:
Explain how the structure of graphite makes it s'f;ﬁ',a fe ,: :“usus in pencil lead.

Why is graphene suitable for electronirz b £ ol Ziumond?

What is the relative formula g i i/u’yf{,s)z‘?

0.031 kg of KClis diss! - 3 A ) ¢m3 of water. Find the concentration in g/dm?3
Calculatasme U 3'~w,,.tin"f'ﬁe mean of the following values: 20.5 g, 20.1 g, 20.5 ¢
quation: ?CsHa + 202 = PH20 + ?C02

Acid is added to magnesium and the reaction stops. What would happen if more
Give three reasons why one reaction pathway might be chosen over another.

In a solution, more water is added but no more solute is added. Explain why the ca\
Copper carbonate thermally decomposes when heated. What happens to the mas:
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Topic 6 — Quantitative Chemistry (

Fundamentals 5: | %

1.  What unit symbol is used for moles? 1. Inthe reaction .|

2. How many moles are in 24 g of NH3? (M = 17) i how many mole.
3. 1mole of N2 reacts with 1.5 moles Ha. How manv__ . ofhydrogen?

moles of NHs are formed? o " AW Balance the equ.

4. How much does one mole ofiror . i hr = 3. Find the mass o

5.  Give the equation for comy 49::; )45 10 number 4.  Calculate the m

of moles. L made with 200 ¢

6. How art. s aré there in one mole of a 5. Whatnameis g\

subst ) 6. Calculate the m:

7. How much KCl is formed if 20.0 g HCl reacts with react with40g o

excess KOH? HCl + KOH = KCl + H20 7.  What volume o

8. What is the relative formula mass of Fe203? reacts with H2?

9. 0.5 mol of CHa is burned. What volume of oxygen 8. 7.2gMgreacts

must be used to ensure complete combustion? Write a balanced

10. Whatis a limiting reactant? 9. 4.5gMgreacts

11. In a reaction between Mg and HCI, HCl is in excess. HCI. Which is the

What happens if more Mg is added? 10. What does it my

12. Describe two ways of increasing the concentration 11. Compare the nu:

of a solution. to the number ¢

13. True or false; one mole of NH3 contains twice as 12. The mass of ong

many molecules as one mole of H,? to what?

14. If Xand Y react in the ratio 2 : 3, how many moles 13. How does concg!

of X are needed to react with 12 moles of Y? ] no more solven:

o0 | +4 1f1.20moles of)

AN P many moles of |

D e Extension

R NoOUAEWNRE

IR
N

[any
©

How | \%’9-\0 Lot éx’?gen need to react with six moles of C2He? 2C2Hs + 702 > 40
2S00 es of NHs get formed if nine moles of Hz react? N2 + 3Hz2 >2NHs
0.65 moles of element Z weighs 12.35 g. Identify element Z.

7.2 g Mg reacts with 4.8 g Oz to form 12 g Mg. Find the balancing numbers for this
Calculate the mass of NaNOs formed when 4 g of NaOH reacts. NaOH + HNOs > N
What mass of lithium reacts with 9.6 g of 02? 2Li + O2 - 2Li.0

25 ¢cm? of 0.12 mol/dm?3 HCl reacts with 23 cm? LiOH. Find the concentration of KC ¢
Calculate the mass of KCl in grams found in 0.6 dm3 of a 2 mol/dm?3 solution, to 3 ¢
Find the mass of NaBr needed to make a 0.5 mol/dm3 solution in 65 cm? of water.
How many atoms are present in 32.5 g of silver?

Explain why, in a reaction, one reactant may be added in excess.

What is the definition of Avogadro's number, with respect to carbon?

End-of-Topic A4 Quick-Mark Homeworks for GCSE AQA Combined Science - Chemistry: Topics 1-5 |
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Topic 7 — Metals and Acit

-

Fundamentals - ﬂ
1. Give the general name of the compound formed 1.  Nameand give ||
when a metal reacts with oxygen. i formed when zi»
2. Describe reduction in terms of oxygen. i \ 4 j, What is pH a ma.
3.  Which is the most alkaline —pH 3, pH 7 or.ni 1 5&, /7| 3. Nametwo non-n
4. Name the metal salt formed whe- . ¢ 3n ¢ a0 in a reactivity se!
reacts with hydrochlonr =N A oA ”’f 4.  Whatis the nan
5.  Inthe formation My ¢ *ﬁl ,wit ”\‘?\/jhere does the acid and an alka |
5. Inthe following :
6. oxidised? 2Zn0O
with mtnt’aé:d 6.  Write a balance.
7. Give the general equation for the reaction between nitric &
between a metal and an acid. 7.  Name the three |
8. What is the difference between an alkali and between an acii
a base? 8. State the pH of .
9.  Whichis a 'strong' acid — hydrochloric acid or 9. Name ametal t
ethanoic acid? fromitsore by
10. Isthe pH of an acid higher or lower than the pH of 10. Write a balance
an alkali? water in a neuti.
11. When an acid and an alkali react, what product is 11. Name the prodi.
formed alongside the metal salt? with a metal hy.
12. Write the chemical formula for calcium oxide. 12. Llist all the conc.
13. Give the general equation for the reaction cm?, 21.20 cm?, |
between a metal and water. i3. What property .
14. Name two pieces of equipment you could use te . {7 ’ ~  extracted from ||
measure the pH of a solution. r ~ | 14. Write the balanc
15. Whatis an acid? P 1 A0 between calciuy
16. In preparing a soluble s . A 7 you know when 15. Why is extractic:
FNER B necessary for go|
17. o VAR metal determines its position 16. Describe one w:

W series? an acid.
18. What is an alkali? 17. What is a reactiy

| Extension

Write the balanced equation for the formation of magnesium sulfate.

21 cm?® of NaOH reacted completely with 25 cm? of 0.10 mol/dm?3 HCI. Find the con

Describe oxidation in terms of electrons.

Which substance is being reduced in the following reaction? Ca(s) + Fe**(ag) > Ca |

How much more concentrated is a pH 2 acid than a pH 4 acid in terms of H*? CO PY R|GHT
Write the balanced equation for the formation of zinc chloride.

Calculate the average titre to the nearest 0.05 cm?®: 18.70 cm?, 18.60 cm?, 18.30 ciyy PROTECTED
Two acids are the same concentration. One is weak, one /7' ong. Which has a low

16 cm’ of HNOs reacted completely with 25 cm® .

W NoOURAEWN R

AL ‘ol/um? KOH. Find the cor
10. Write the ionic equation with state syre . or o wdisplacement of Mg from MgC|
11. When preparing a soluble salt juw > 000 salt is used. Explain why.

12. Acid A has 1000 tlme* o O v‘ﬂ _As'than Acid B. What would the difference in pH & 19

13. \ Mdox reaction. a

14. fference between a dilute acid and a concentrated acid? 9

15. i\ Piifference between a strong acid and a weak acid? EdUCQ'tion

End-of-Topic A4 Quick-Mark Homeworks for GCSE AQA Combined Science - Chemistry: Topics 1-5 |



Topic 8 — Electrolysis

-

Fundamentals = | %
1. Whatis the negative electrode called? 1.  Whattype of ion

2. What s the positive electrode called? i the anode?
3. Predict the products formed from the electrolysis " . \ 4 3 What can you s
of molten copper chloride. 9 " A it forms at the ¢
4. Name the main compound that 2% {iu S 3.  What condition:
extracted from using elect 2 s’ 1 =4 compound to be
5. Intheelectrolysi- ¢~ it vionic compound, 4. How do you kno:
whick ode s the metal form at? produced during
6. Inthe Ve ysiws of molten zinc chloride, what 5. Whatformsatt
ions are‘gttracted to the cathode? elements, comp.
7. Identify the ions in an aqueous solution of 6. Inthe extractio:
copper sulfate. electrodes mad:
8.  What is the name given to a liquid that can 7. Name the subst.
conduct electricity? in the extractioy
9. In the electrolysis of AgNOs(aq), a grey solid forms 8. Inthe electroly:
at the cathode. Identify the solid. product forms &\
10. In the electrolysis of molten LiCl, a colourless gas is 9. Predict thetwo |
formed at the anode. Identify the gas. of aqueous zinc |
11. What carries the electric current through 10. During electroly
the wires? flow between t}
12. What type of ions are attracted to the cathode? 11. In electrolysis o
13. What happens to water molecules during circumstances ¢
electrolysis of aqueous solutions? 12. Inthe electroly:
14. Give two reasons why extracting aluminium fror., ’ .~ youexpectto o
ores using electrolysis is expensive. 4 ~ | 13. Whyis it import:
15. Explain why solid lithium chlor"‘;,. i \;‘n'j; o using electrolysi:
be electrolysed. r ‘;f, 1 14. What is the defir
16. What is zaine * (- je- ‘ 15.  Aluminium can't
17. Descr el Lp of a 5|mple electrolysis cell. carbon. Explain ¢
16. Under what con:
cathode in the ¢

| Extension

Predict the products formed from the electrolysis of agueous sodium chloride.

At which electrode do oxidation reactions occur during electrolysis?

In the electrolysis of NaCl, what is getting reduced, and to what?

Write the half-equation for the reaction at the cathode in the electrolysis of molte:
Write the half-equation occurring at the anode in the electrolysis of aqueous FeSC. CO PY RlGHT
In the electrolysis of MgO, which substance is being oxidised, and to what?

Is this half-equation showing reduction or oxidation? Fe3* + 3e” > Fe PROTECTED
Write the half-equation occurring at the anode in aqueo"" © oper nitrate.

Write a half-equation showing that aluminium i i ge » readced to form aluminiu
10. What is formed at the cathode in the P'"f TS f ’Naﬁr {aqg), and how can you te:!

W N WN R

11. Why are the products of elect” 'y 1 » > » «iten compound different from its aquea

12. Explain why the anor's - i »‘f_,e ex‘fréction of aluminium must be constantly rep ‘9

13. ' e ,,L.:roﬁ'é’ what happens to chloride ions at the anode.

14. oo e JUthe anode in the electrolysis of Cu{NOs)2(aq), and how can you \« 09

15. i Me added to aluminium oxide during electrolysis? Educo-tion

16. Whyis copper extracted from its ore using carbon, but magnesium is obtained usii
17. Astudent electrolyses AlClz(aq) and expects Al metal to form — but it doesn't. Expl:

End-of-Topic A4 Quick-Mark Homeworks for GCSE AQA Combined Science - Chemistry: Topics 1-5 |



Topic 9 — Energy Change

-
Fundamentals R |
1.  What type of reaction is combustion — exothermic 1. Give an exan
or endothermic? | exothermic
2. Inan exothermic reaction, how does the energy of t'.c \ ~ w 2. Inreactionp
products compare to that of the reactants? . v N between rea:
3. Achemical reaction releases 105 ¥« er, 2y How 3.  Inanexothe:
much energy is gained bv * = arrc 1 i gs? change posii|
4.  Whatisthe namosy 6“ _ rﬁ"{dlmum amount of 4. Statethelak:
energ el 0 react? reaction praii
5 In read @oﬁg“w f:les what does the distance between 5. The product:
reactantsand the top of the curve represent? the reactant.
6. The temperature in a reaction changes from 20.3 °C to energy chang
17.1 °C. What is the temperature change? 6. Inareaction
7. Name a piece of equipment you could use to monitor higher than ||
the temperature change of a reaction. reaction is th|
8. Name one thing that enables you to tell that an 7. The product:
endothermic reaction is happening. reactants hay
9.  When measuring the temperature change in a energy chang
reaction, why is a polystyrene container used? 8. What happe
10. In areaction, the products have less energy than the universe dut
reactants. What happened to the extra energy? 9. What happe
11. Describe how a sports injury pack works. reaction is be
12. Define the term 'endothermic reaction’. 10. Describe the |
13. True or false; in any reaction, products always have | 11. True or false;
less energy than reactants? e & bonds are for
14. |If the products of a reaction have 50 ki/m!. fe .. 8y 1 energy of the
and the reactants have 67 ki/m~' a1 tl" | aaction energy of the
endothermic or exothe=. = [ L~ 12.  The temperat
A e 19.7°Cto 21

Extension

1. The energy change for breaking a C—C bond is +346 kJ/mol. What is the energy cha:

2. Two moles of H20 are formed. An H—O bond has an energy of 463 kJ. What is the 1¢

3. When a bond is broken, is energy taken in or given out?

4.  Find the overall energy change if bonds broken = 36 kJ/mol and bonds formed = 5.

5.  Why must energy be supplied during a chemical reaction?

6. Isforming a bond exothermic or endothermic?

7. Two molecules collide but do not react. Explain why not.

8.  Find the overall energy change if bonds broken = 298 kJ/mol and bonds formed = CO PY RIGHT
9. Three moles of C-0 are formed. A C—0 bond has an energy of 1072 k. What is the

10. Give the formula for calculating the energy change of a reaction using bond energ PROTECTED
11. The overall energy change of a reaction has a negative siw ' 'hat does this mean?

12. Describe an endothermic reaction in terms of thn DHET fee Jed to make and brea

13. When a sports injury pack is activated. than ¢k ﬁ’,la cold. Explain what is happenit

14. Areaction has a high actlvatlo" Ay Ty F spsain this in terms of energy changes.

T OE 19
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Fundamentals Tests
| Topic 1 — A Simple Model of the A%

O O NOOUTLAE WNPR

BR R R R R
S Ul A WN RO

[y
~N

What is the name of a substance that contains only one kind of atom?
What is the chemical symbol for sodium? o |

What is the name of a substance that ccate ns . ",.,fe ‘than one kind of atom
Is the air in the atmosphere an '€ ne ., mixture or a compound?

State the practical ter’"' Seth Jl<an be used to separate sand from salt v
Name thn throot b, ; 3f m’batomlc particle found in an atom.

Wha: 00 ~h .ige on a neutron?

What \§ ‘)elatlve charge of an electron?

What is the name of the element with 12 protons and 12 neutrons?

Name the third element in group 1.

What does the atomic number tell you about an atom?

What separation technique would you use a fractionating column for?
Describe the previously accepted plum pudding model of the atom.

What is the electronic structure of an element with 3 electrons?

How do the masses of protons, neutrons and electrons compare?

Name the pieces of equipment you would use to separate out glitter and v
What is the difference between separating the elements in a mixture and i\

| Topic 2 — The Periodic Table

O 0O NOOUTA WNR

[ S G T Gy S =
O h WNERO

The elements are arranged on the perloduc T“'\’ A sceading order of what
What is the same about the electromc U e or all elements in a group o
Are group 1 elements meta S yﬂbtals?
Who flrst placed ol n *ﬁ’:.. "J groups based on their reactivity?

" CCn iy _trame glven to the group O elements?

0
Qé\i"«c“' K

Which &ement has the chemical symbol P?

What type of elements are found at the top-right of the periodic table?
Name the compound formed when potassium reacts with chlorine gas.
State the reactivity of the group 0 elements.

Name the group in the periodic table whose elements have 8 outer electra:
What kind of molecules do group 7 elements form?

Describe the trend in reactivity down group 1 of the periodic table.
Describe how the physical states of a metal and a non-metal differ at room
Describe what you would see when potassium reacts with water.

Write the word equation for the reaction between sodium and chlorine ga:

End-of-Topic A4 Quick-Mark Homeworks for GCSE AQA Combined Science - Chemistry: Topics 1-5 ¢
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.

Topic 3 — Chemical Bonds

Name the type of bonding in pure iron.

Predict the kind of bonding in copper chloride, a metal bonded with a non:
What charge would a group 1 ion have?

What do the dots and crosses represent in a dot-and-cross diagram?

What is the name of the covalent molecule with the £ nula CO,?

What is the name for the attractive forces l‘ T 1o “’5nf?

What symbol is used to indicate a l;; SLoun J W"ﬁen representing polyme
In the formula Fe,0s, what b\ - noers represent?

Give the chemical ©0 - L w7 s’c’hlorme molecule.

o

Namegslih/p voading in polymer molecules.

Predi ; 22100 ormula of the compound formed between calcium and fluorine
2 i

What %0 of molecule is poly(ethene)?

What type of bonding is found in diamond?

Describe how a single covalent bond can be represented in diagrams of ma|
What are delocalised electrons in metallic bonding?

Describe the bonding and structure of water.

Describe the dot-and-cross diagram for NHs.

Give the definition of a polymer.

WO NOUVIAEWNR

| ToEic 4 — Bondiné and Structure

Name the three states of matter.

Name the state change from a gas to a liquid.

What phase transition occurs when a material freezes?

Polymers have strong forces between partlcles Ma i 2 how this affects th
Why do metals have high melting and b~ilit g p '"« ;o

What symbol is used to show ar 3 . « . souutlon?

What type of bondmg ic ’a 'hd 1 nag'nesmm oxide?

What is the name, - ’n ,cture of metals?

Add in the state symbols to the reaction: Ca + H,S0, = Hz + CaS0,

Describe how the properties of pure iron and steel (an iron alloy) are differ:
Describe the attractive forces in a giant ionic lattice.

Why are polymers usually solid at room temperature?

Pure metals are malleable. What does 'malleable’ mean?

Describe why metals can be bent and shaped.

Describe the type of structure adopted by silicon.
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Topic 5 — Carbon and Surface Properties and Quantitativ

What kind of bonding exists in diamond?

What shape are carbon nanotubes?

What material contains many layers of carbon atoms in hexagonal rings?

Give the name of the spherical molecule containing 60 carbon atoms.

Name one property of diamond that makes it suited for use in drill tips.

What is the name given to hollow carbon structures?

State one property that graphite has in common with metals.

What is the symbol for relative formula mass?

In a reaction, the sum of the reactant masses is 100 g. What is the siri. f the product masse;
Give the units of concentration in terms of mass per glven v"" e ;v*"’} >

What is 230 cm? in dm?? il

What is the relative formula mass of NaOH?_ . = =

What is the name given to a sohd diin {d 1 solvent to make a solution?
Calculate the concen*ratmr A mm of5 g NaClin 0.1 dm?3,

Five volumes are¢ s 1 29332 46 and 30 cm3. Identify the anomalous result.
Calculate the me! e followmg results to 3 sf: 3.40, 3.60, 3.55, 3.70.

Give the equation Used to calculate the concentration of a solution in g/dm3.

How would you estimate the uncertainty in the mean of a set of values?

What does the '3'in NHz mean?

Balance the equation: ?Li + ?02 = ?Lix0

O O NGOV B WNR

(S = S S S S Y
B WNRO

| ToEic 6 — Quantitative Chemistri (HT onli)

What unit symbol is used for moles?

How many moles are in 24 g of NH3? (M, = 17)

1 mole of N2 reacts with 1.5 moles H2. How many moles of NHs are formed?

How much does one mole of iron weigh?

Give the equation for converting mass to number of moles.

How many particles are there in one mole of a substance?

How much KCl is formed if 20.0 g HCl reacts with excess KOH? HCl + Kﬂ' 9 KCl + H,0

What is the relative formula mass of Fe203? N

0.5 mol of CHs is burned. What volume of oxygen me:stive ssp pu mensure complete combust:
What is a limiting reactant? 4

In a reaction between Mg and HCl 't~ in 'u \‘us What happens if more Mg is added?
Describe two ways ofincroc i o N cmmentratnon of a solution.

True or false; on (@ of |11 contains twice as many molecules as one mole of Ha?

If X and Y react ir &G io 2 : 3, how many moles of X are needed to react with 12 moles of \

O O NGOV A WNR

[ T e A = S S N = Y
0O NG UIA WNRO

| ToEic 7 — Metals and Acids

Give the general name of the compound formed when a metal reacts with oxygen.
Describe reduction in terms of oxygen.

Which is the most alkaline — pH 3, pH 7 or pH 13?

Name the metal salt formed when magnesium reacts with hydrochloric acid.

In the formation of a metal salt, where does the negative ion come from?

Name the type of metal salts formed from reacting with nitric acid.

Give the general equation for the reaction between a metal and an acid.

What is the difference between an alkali and a base?

Which is a 'strong' acid — hydrochloric acid or ethanoic acid?

Is the pH of an acid higher or lower than the pH of an alkali? ’ ]

When an acid and an alkali react, what product is form~d : on: i : che metal salt?
Write the chemical formula for calcium oxide .+ -

Give the general equation for the reef ( A de " 2ira metal and water.

Name two pieces of equipme it A m U “aude to measure the pH of a solution.
What is an acid? S
In preparing a so We 63\,\0 how do you know when all the acid has reacted?
What property of & Mhetal determines its position in a reactivity series?
What is an alkali?
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10
11
12
13
14
15
16
17

.

Topic 8 — Electrolysis
What is the negative electrode called?
What is the positive electrode called?
Predict the products formed from the electrolysis of molten copper chloric:
Name the main compound that aluminium is extracted from using electroly
In the electrolysis of a molten ionic compound, wh': e ectrode does the m
In the electrolysis of molten zinc chlorida, v rdu fnjfsware attracted to the cal
Identify the ions in an aqueou< a0 coﬁéer sulfate.
What is the name glvm i (in, o triatzan conduct electricity?
In the electroh, i+ ‘*’l}\w; a”dy a grey solid forms at the cathode. Identify |
ol 5.5 Of molten LiCl, a colourless gas is formed at the anode. lo.
What \G#®s the electric current through the wires?
What type of ions are attracted to the cathode?
What happens to water molecules during electrolysis of aqueous solutions !
Give two reasons why extracting aluminium from ores using electrolysis is ¢
Explain why solid lithium chloride cannot be electrolysed.
What is an 'inert' electrode?
Describe the set-up of a simple electrolysis cell.

O O NOOUILAE WNPR

10
11
12
13
14

| Topic 9 — Energy Changes

What type of reaction is combustion — exothermic or endothermic?
In an exothermic reaction, how does the energy of the products compare 1.
A chemical reaction releases 105 kJ of energy. How murh energy is gained |
What is the name given to the minimum amour >, _nc ‘gy particles need
In reaction profiles, what does the dis*a. ce F‘Sé)* _én'reactants and the top
The temperature in a reactm'" LY s “um 20.3 °C to 17.1 °C. What is the
Name a piece of eo! i 5 ’;& i L~c0uld use to monitor the temperature cha:
thin, o ?»w;-_‘aables you to tell that an endothermic reaction is ha;
of S m.ng‘ the temperature change in a reaction, why is a polystyren
WOn, the products have less energy than the reactants. What happ¢
Describe how a sports injury pack works.
Define the term 'endothermic reaction'.
True or false; in any reaction, products always have less energy than reacta!
If the products of a reaction have 50 kJ/mol of energy and the reactants ha\
endothermic or exothermic?
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Topic 1 — A Simple Model of the Atom

Fundamentais i xtension
1. Element o 1 ? | ~ 1. Different boiling
2. Na i " 5 18
3. Compound Y o 1 | A 3. 1x10%%m
4. A mixture 2 j’:_; w 4. 1x10“m
5. Filtraticge® r i 5. 2,881
6. Protong W‘;‘?ﬂo neutrons 6. 10.8
7. 0 7. Calcium, oxygen N
8. -1 8. Mass number—.
9. Magnesium 9. Niels Bohr s
10. Potassium 10. 0 TR
11. Number of protons 11. Evaporating dish ‘
12. Fractional distillation 12. CI
13. Balls of positive charge with negative electrons 13. Averagevalueo

dotted inside element, taking
14. 2,1 14. The number of p¢
15. Protons and neutrons have a mass of 1; the mass of number of nega:|

electrons is much smaller 15. Most of the mas:
16. Beaker, funnel, filter paper nucleus) and the
17. Compounds are separated by chemical processes, 16. Tiny solid sphere:

mixtures by physical processes . any further

2w C 7 17, Ithasthe same ni

Challenge y "4 7 a different numby
1. ZnSOs v a\\" A
2. 1 2 ) A
3. Fluoring
4. Aliquid |
5.  Crystallisw®5n i
6. Salt/sodium chloride
7. 8
8.  Alpha particle scattering experiment
9. Proton
10. The neutron
11. 10
12. The nucleus
13. Each ink travels a different distance up the paper
4 28 COPYRIGHT
15. No reaction involved / More easily reversed / No PROTECTED

new substance made
16. Magnesium + Hydrochloric acid - Magnesium «
chloride + Hydrogen 4 "
17. Atoms have the same number of proin s v
electrons but a different nu= . r of ¢ ‘,u.-o“ﬁsw
18. Plum pudding morte’ % i _aiectrons inside a
Na Lo siw'model: negative electrons

S positive nucleus.
e

'9
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Topic 2 — The Periodic Table

Fundamentals Extension

1. Atomic number 1. 2,8,5

2. Number of outer electrons 2. Solid

3.  Metals .. 2LiBr+Cl2 > 2LiC

4. Mendeleev g o j <  Clis more reactiv

5. Noble gases il = 5.  Same numbero

6. Metals PO L 6. K

7. Phosphorus A" A 7. Orange

8. Non-metzg ‘ 1 - 8 Iron is much der::

9. Potassi W iC 9 It has four outer

10. Very Iov\t ity / Not reactive 10. NaOH is formed |

11. Group 0 11. Particles are larg:

12. Molecules containing two atoms, e.g. Cl» forces between

13. Reactivity increases down the group 12. They don't need |

14. Metals are usually solid at room temperature, already have a fi.
whereas non-metals are usually gases 13. An element with |

15. Potassium fizzes violently, floats on the surface and result in a highe:
burns with a lilac flame element after it

16. Sodium + Chlorine > Sodium chloride 14. Elements with sin

intervals / periog
Challenge 15. They have sever, |

to gain a full outs
16. Asatomicsizein.

1. Atomic number (and similar properties to choose

groups)
2 1 . away fromthen.
3. Helium W 4 to lose
4.  Potassium bromide, KBr ! Pl g
5. Displacement reaction , 4 J
6. Higher ; i
W -
7. 4Li+ 0, 320 1
9
8. Group o Y b
9. Atomic \&#soiling point / Melting point /

Number of electrons
10. Elements were ordered by atomic weight and some
were put in the wrong categories
11. Lithium floats on the water; bubbles are formed
12. They all have seven electrons in their outer shell
13. To leave space for elements that hadn't yet
been discovered
14. It has four outer electrons

15. Brzis less reactive than Clz so it can't displace the CO PY RlGHT
PROTECTED

chloride ion

oA L ig
2% >
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Topic 3 — Chemical Bonds

Fundamentals

1. Metallic

2. lonic

3. +1

4.  Electrons -

5. Carbon dioxide gy il

6. Electrostatic forces i\~ A -

7. n ..;”»fﬂ:;,m»fww

8. Ratio of ig y

9. Ch oo SR

10. Covalenx

11. Cak

12. Polymer

13. Covalent

14. By a straight line

15. Electrons which move between metal atoms

16. Single covalent bonds between a central O atom and
two H atoms

17. Nin the middle, 2 electrons in each N-H overlap, 1
from N and 1 from H

18. A long chain molecule that is made up of many small
molecules joined together

Challenge

1. Anon-metal

2.  Giant covalent structure " {

3. +2 , { A

4. Covalent € A

5. 2 B

6. The noQReP

XeN g

7. lonic \Ge#®

8. 3D ball-and-stick model

9. Nadl

10. Dot-and-cross diagram

11. Metallic

12. 4

13. (Triple) covalent bond between N atoms

14. Suggests there are covalent bonds between the ions

15. It has lost two outer electrons to gain a group 0
configuration (full/empty outer shell)

16. The number of repeating units

17. Inionic bonding, electrons are transferred; in
covalent bonding, electrons are shared

18. Benefit: shows where the electrons are being g |

shared. Limitation: does not show the G L

W

bonds, only in 2D. ¥ A .

§

v’y -

Extension

15.

16.

8

4 (two pairs)

1

Lithium

FeCl>

The nuclei of the
Giant covalent la|
Ball-and-stick diy
Covalent
Polymer

2

Metallic

Regular arrange:
directions betwe
Both are non-me¢ |
between a meta
Sodium is a gian.
atoms, which ary
delocalised eleci:
Magnesium forn
delocalised elect:
stronger electro:
sodium only forg
The simplest whu
types of ionsin 1t
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Topic 4 — Bonding and Structure

Fundamentals Extension
1. Solid, liquid, gas 1. Liquid
2. Condensation 2. Lead bromide, c
3. Liquid to solid .. Gas
4.  They have high melting points g . j < No overall electti
5.  Lots of strong metallic bonds . - 5. 3
6. (aq) e | fw%j s 6. lon
s R W .
7. lonic g g 7. ltincreases
8. » ) S 8. Nacl
9. 9.  The boiling poin.
10. 10. Repeating unit
11. Ca(s) + H2S04(aq) = Ha(g) + CaSOas(aq) 11. High melting po
12. Steelis harder thaniron 12. Nooverall chargy
13. Electrostatic attraction between oppositely 13. No forces showr
charged ions represented as &
14. They are large molecules with many (relatively) 14. Layer structure it
strong intermolecular forces between them prevents layers {¢
15. Easy to hammer into shapes 15. In solid KCI, the i«
16. Layers can slide over each other ions are able to
17. Giant covalent structure 16. High thermal coi
thermal energy
Challenge 17. Polymer molecui¢
1. Solid strong intermole:
2. Melting and freezing
3. Evaporation e 4
4. Gas { Y 7
5. Alloys are harder than pure met~to. - i e
6. Liquid €D ‘;f,‘ g
7. Alloy 1 e
8. Covale 5 3.2 -stfoﬁger than intermolecular
forces '
9. 2850°C

10. Delocalised electrons
11. They increase
12. Liquid
13. Water has a higher boiling point — stronger
interactions mean more heat energy is needed to
overcome them
14. Negatively charged delocalised electrons and
positively charged metal ions
15. Particles move around a lot and there is a lot of
space between particles
16. Alternating positive sodium ions and negative
chloride ions gty .
17. Simple molecules only have weak intermale ar 7
forces between them which are o7 5 < J reome
than covalent bonds N\ "2 A

L

(.
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Topic 5 — Carbon and Surface Properties and Q'
Chemistry

Fundamentals Extension

1. Covalent "t Softness

2. Cylindrical o+ Carbon nanotube
3. Graphite 7 30 Yes

4.  Buckminsterfullerene 1 - 4, Giant covalent la!
5. Diamond is very hard 1 o 1 7~ 5.  Onedelocalised ¢
6. Fullerenes 1A 4 i:w - move through th
7. ltcanc ele ,;m'*tv’f B 6. Single layers are:
8. M ’ ) across each othe:
9. 100g - 7. Graphene has di|
10. g/dm? electricity, whery
11. 0.23dm? 8. 164

12. 40 9. 24.4g/dm?3

13. Solute 10. 204zt2g

14. 50 g/dm3 11. CsH12+802-> 6
15. 46 cm3 12. Volume = Mass =
16. 3.55 13. It would react

17. Concentration = Mass + Volume 14. Higheryield / Hig
18. Uncertainty = half the range of values products / Cheap

15. The volume of s¢
solute stays con:|

16. It decreases bec:
~ (carbon dioxide} ¢

[ERN
©

There are three hydrogen atoms in the molecule
4Lli + 02 - 2Li0

)
©

Challenge Ve 4
1. 4 ( g "
2. Covalent ! o) )

3. Weak intermolecular forr=2 - * -~

4. a2 W

5.

7. Many stroﬁé covalent bonds which require a lot of

heat energy to overcome

8.  Buckminsterfullerenes

9. Asingle layer of graphite; each carbon atom makes
three bonds in a hexagon pattern and has one
delocalised electron

10. 5

11. 119

12. Mass = Concentration x Volume

13. 0.18dm3

14. 31cm?

15. 7.2g

16. Mg+ 2H20 = Mg(OH), + Ha g (0 )

17. 0.32g ‘

18. During a reaction no atoms are i« %\ {Q'ﬁng 5o the
mass stays the same thre o : A

19. : A _from the oxygen in the

20. ~ _‘_,‘,.eflues in which the 'true’ value sits

21. The sum of all the relative atomic masses in

a compound
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Topic 6 — Quantitative Chemistry (HT only)

Fundamentals
mol

1.4 mol

1 mole

Mass + Mr = Moles

6.02 x 10% . {N,," \ y A

41.0¢g e ”,f";w""”

160 ‘ » T

24 dm eI -

The %“‘0 a reaction which limits the amount of

product(s)wthat can be formed (has the least number

of moles)

11. It will react with the excess HCI

12. Increase the amount of solute or decrease the
volume of solvent

13. False; they contain the same number of molecules

14. 8

W eNOUhEWN R

Iy
©

Challenge

2

2Fe;03 + 3C - 4Fe + 3CO2
1125¢

250 g

16 g « » J“; .Q
12 dm? L\® LN
2Mg+0:>2Mgo [ Lo

HCl becausgthe = 1 5:§ou'g‘h moles to react with
all the A 87 . .ol I\?lg needs 0.375 mol HCl, but
there is CRG##356 available)

There is more of the reactant than can react, so
some will be left unreacted

11. There are equal numbers of C atoms / CHamolecules
12. The relative formula mass in grams

13. Concentration increases because the mass/number
of moles of solute has increased but the volume of
solvent has not

1.76

W XN WN R

10.

14.

S6¢ -\ ¢

The Avogadro constant e ¢

Extension

1. 21

2. 6

. Fluorine

o 2Mg+ 02> 2Me
5 85g

6. 42g

7. 0.13 mol/dm?3

8. 894g

9 3.35g

10. 1.806 x 10%3
To ensure the o1
The number of €
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Topic 7 — Metals and Acids

Fundamentals

1. Metal oxide

2.  Loss of oxygen

3. pH13

4.  Magnesium chloride gl

5. The alkali/base/carbonate » A

6. Metal nitrates £ ¢ ?ij A

7.

8.

9.

10.

11.

12. Cao

13. Metal + Water - Metal hydroxide + Hydrogen

14. Universal indicator, pH probe

15. A substance that releases H* ions in aqueous
solution / has a pH lower than 7

16. Solid no longer reacts/dissolves and settles at the
bottom of the reaction vessel

17. How easily it can lose electrons / form positive ions

18. A substance that releases OH" ions in aqueous
solutions / has a pH higher than 7

Challenge

1.  Zinc sulfate / ZnSO4

2. The concentration of H" ions 5

3. Carbon and hydrogen - 4 )t ‘

4.  Neutralisation N

5. Carbon J o

6. 2HNO: (NI . 405 + H0

7. Metalse 2_60‘0 and carbon dioxide

8. 7 “

9. Platinum / Gold / Silver

10. H*(aq)+ OH(aq) > H20(l)

11. Water and metal salt

12. 21.30cm?, 21.20 cm?, 21.30 cm?

13. Must be less reactive than carbon

14. Ca+2H20 - Ca(OH); + Hz

15. Gold is very unreactive and it exists in the earth as a
pure metal

16. React the acid with an insoluble
metal/hydroxide/oxide/carbonate and crystallise

17. Alist of metals placed in order of their reactivity

Extension

14.

15.

Mg + H2S01 > N
0.12 mol/dm?3
Loss of electrony
Fe2+

100x more conc:
Zn + 2HClI = ZnC
18.65 cm?

The strong acid
0.23 mol/dm?
Mg?*(aq) + 2Na(:|
To make sure th.
The pH of Acid A
of Acid B

A reaction in whi
reduction occur
In a dilute acid, «
solution. In a coi.
dissolved in the =
In a strong acid, «
In a weak acid, ¢
molecules ionise.
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Topic 8 — Electrolysis

Fundamentals
1. Cathode 1.
2.  Anode 2.
3. Copper and chlorine sl
4.  Aluminium oxide - & 5 &
5. Cathode i < 5.
6. zn* L\ P L 6.
2+ 2- g+ - 1 4 o
7.  Cu?*, S04, HY, OH )P ” 7.
8.  Electrolvtg . v} - 8.
9. Ag/SilEE. 9.
10. Clz  \Gue® 10.
11. Electrons
12. Cations / Positively charged ions 11.
13. They break down into H* and OH" ions
14. Alot of fuel/energy is required to melt the ionic 12.
compounds and generate large amounts
of electricity 13.
15. It doesn't conduct electricity / The ions aren't free
to move 14.
16. An electrode that can be used for electrolysis but
doesn't take part in the reaction itself 15.
17. Two electrodes connected by a wire and a power
source, and in contact with an electrolyte
16.
Challenge N4
1. Anions/ Negatively charged ions Sl
2. ltislessreactive than hydrogen ... = ) 17.
3. Needs to be in aqueous so! ”"oi) w,c-fte‘hy
4. Colourlessgasatt = o n de
5.  Elemer @b -
o9
6. Carbon R
7. Cryolite
8.  Chlorine
9. Hydrogen (H2) and bromine (Br2)
10. From the anode to the cathode
11. If there are no halide ions present in the solution
12. Colourless gas — sodium is more reactive than
hydrogen so hydrogen gas is produced at
the electrode
13. Sothe electrodes don't react and create impurities
14. The breakdown of ionic compounds using electricity
to form elements
15. Aluminium is too reactive so carbon cannot reduce it
16. When the metal is more reactive than hydrogen st - )

Extension

¢

e

-

Hydrogen and ci\!
Anode

Na+ to Na

K*(ag) +e = K(s
40H - 4e +02
0% to 0
Reduction

40H +4e > 2H .
APtag) +3e > o
H2 gas (hold a bu!
squeaky 'pop')
Water molecule:
which can get di..
The electrode is
0% ions to prodii
They lose electra
get oxidised in ti\
Oxygen gas (test |
which relights if ©
Cryolite reduces |
oxide so less the:
the mixture
Magnesium is muo
extracted using
reactive, so it cai
Aluminium is mo¢:
forms instead
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Topic 9 — Energy Changes

Fundamentals

O N VA WN R

10.

11.

12.

13.
14.

Exothermic

Energy of products is lower
105 ki

Activation energy

The activation energy = A

-

3.2°C g (JY
Thermometer PR\ Y1

The temp_gaurc < = e 5, of the object/container
oo ’

Polystyr \ig
out/getin
It got transferred to the surroundings

Once activated, an endothermic reaction occurs —
this draws in energy from the surroundings and
makes the pack feel cold

A reaction where energy is taken in from the
surroundings

False; this is only true for exothermic reactions

Exothermic

i
W

%in insulator so heat can't get

ol

Challenge

W NoOUhEWN R

[ERN
©

11.

12.

Hand warmer, self-heating can

Energy change of the reaction

Negative

X-axis: reaction progress; y-axis: energy
+16 ki/mol P\
Exothermic mal
-20 ki/mol Al
It stays@gbioe . - -
They doYReict

Energy can't be created or destroyed / The total
energy of a system is the same before and after a
reaction has occurred

False; the overall energy change of the reaction does
not have to be 0

Exothermic

Extension

1. -346 ki/mol

2. 1852kl

. Takenin

o -18 ki/mol

5.  To break the boi

6. Exothermic

7. Theenergy of the
energy

8. +77kJ/mol

9. 3216kl

10. Energy change= |
reactants — Ener:
products

11. More energyist:
reaction is exoth:

12. The energy neec:
that released foi:

13. An endothermic
the pack, which

14. Alarge amount ¢

reaction to occu:
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