Science Trilogy Chemistry Paper 1
KNOWLEDGE ORGANISER
Y11

Contents
Page 3-21 Unit checklists to rate your learning with links to extra help
Page 22-30 Powerful Knowledge: key words and definitions
Page 31-40 Powerful Knowledge: knowledge mats
Page 41-47 Powerful Knowledge: equipment lists
Page 48 Mnemonics to aid learning
Page 49-62 Practice pages: exam questions and example answers
Page 63-87 Revision tools

2

UNIT SHEETS
These pages cover the specific statements you need to know, when you should review
your knowledge and extra help for you to increase your understanding.
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Quick fire questions
Topic
C1 – Paper 1. Topic 1-5
1 – Atomic Structure and

Whole topic video
https://youtu.be/esov5nKDJCk

https://youtu.be/mjlIPJ_c018

https://youtu.be/bgyuXU97jaI

2 – Bonding, Structure
and the Properties of
Matter

https://youtu.be/9bbCFUyluWg

https://youtu.be/YpEQ-NWxKBc

3 – Quantitative

https://youtu.be/8uqWdmIKd7c

https://youtu.be/eAibVvhmsK0

4 – Chemical Changes

https://youtu.be/7Nrma6v0A8I

https://youtu.be/KTmXEIiU_Go

5 – Energy Changes

https://youtu.be/PQtjfRolMAE

https://youtu.be/L7829UGifpM

the Periodic Table

Chemistry
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1 – Atomic Structure and the Periodic Table
Whole topic summary https://youtu.be/bgyuXU97jaI in only 21 minutes!!

Self-assessment
Specification statement

Bits to help if you don’t
understand

First
review
4-7
months
before
exam

Second
review
1-2
months
before
exam

Final
review
Week
before
exam

I can recall that all substances
are made from atoms

☺•☹

☺•☹

☺•☹

I can recall the that periodic
table shows the range of
elements
that are known to exist

☺•☹

☺•☹

☺•☹

https://youtu.be/
GhOkzDuHIDc

I can interpret the symbols on the
periodic table and use them to
identify elements

☺•☹

☺•☹

☺•☹

https://youtu.be/
PdujMRxEbn4

I can define the term compound

☺•☹

☺•☹

☺•☹

https://youtu.be/
tguhuiq9tVs

I can describe the structure of an

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

These are the bits the exam
board wants you to know, make
sure you can do all of these…

Primrose Kitten

TuitionKit
http://bit.ly/
2h7Gx2F

atom and a nucleus
I can recall the relative masses of
the three subatomic particles

☺•☹

☺•☹

☺•☹

I can use the periodic table to

☺•☹

☺•☹

☺•☹

TuitionKit
http://bit.ly/
2h7Gx2F
TuitionKit
http://bit.ly/
2h7Gx2F

atom
I can recall the relative size of an

Other places

Total Learn
http://bit.ly/
2lesH0e
https://youtu.be/

TuitionKit

state the number of protons,

ljyzVt8bJSA

http://bit.ly/

electrons and neutrons in an

https://youtu.be/

2yhbgP4

element
I can define the terms mass

Hq6YMQnR0P0
☺•☹

☺•☹

number and atomic number
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☺•☹

I can represent a reaction using a

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

word equation
I can represent a reaction using a
balanced symbol equation

https://youtu.be/
X8jiv0qwVok
https://youtu.be/
T0wb4z-_kmY

https://phet.
colorado.edu/
en/simulation
/balancingchemicalequations

https://youtu.be/
5GmsOx_Dc0M
I can define the term mixture

☺•☹

☺•☹

☺•☹

https://youtu.be/
tguhuiq9tVs

TuitionKit
http://bit.ly/
2x6vLxn

I can describe different way to
separate mixtures using physical
processes

☺•☹

☺•☹

☺•☹

https://youtu.be/
NJYnoXUWa2o
https://youtu.be/
bAgLzQ_a1jQ

I can describe how a scientific

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

model can be developed
I can describe the plum pudding
model of the atom

https://youtu.be/
nbwcngWsXAU

I can describe how Rutherford
and Marsden’s experiments lead
to the nuclear model of the atom,
and the ideas the Bohr
contributed to the model

☺•☹

☺•☹

☺•☹

I can state the Chadwick showed

☺•☹

☺•☹

☺•☹

I can draw the electronic
structure of the first 20
elements on the periodic table

☺•☹

☺•☹

☺•☹

I can use numbers to represent
the electronic structure of the
first 20 elements on the periodic
table

☺•☹

☺•☹

☺•☹

I can recall the relative charges

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

TuitionKit
http://bit.ly/
2hdYZqT

the existence of the neutrons
https://youtu.be/
bgWKesHbLnE

of the three subatomic particles
I can explain why atoms have no
overall charge
6

https://youtu.be/
M5qfMT-ePrQ

TuitionKit
http://bit.ly/
2w16S54

I can describe the formation of

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

I can describe the location of
metals and non-metals on the
periodic table

☺•☹

☺•☹

☺•☹

I can describe the use of periods

☺•☹

☺•☹

☺•☹

ions
I can recall that metals will go on
to form positive ions
I can recall the non-metals will go
on to form negative ions

and groups to classify parts of

https://youtu.be/
GhOkzDuHIDc

the periodic table

Total Learn
http://bit.ly/
2i2fEtG

https://youtu.be/
8GYMLQt18zQ

http://bit.ly/
2z36acS

I can describe the development of

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

the early periodic table
I can describe how Mendeleev
developed the periodic table

https://youtu.be/
WXnD0UWlYyk

TuitionKit
http://bit.ly/
2w0tEtX
Total Learn
http://bit.ly/
2yJEcj7

I can describe the properties of

☺•☹

☺•☹

☺•☹

the noble gasses (in group -0)
I can recall that the boiling points

https://youtu.be/
GhOkzDuHIDc

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

TuitionKit
http://bit.ly/
2xIH4PM

of noble gases increase as you go
down the periodic table
I can describe the properties of
group 1 metals

https://youtu.be/
UNewX9i1Nh4

I can describe the reactions of
group 1 metals

☺•☹

I can recall that the reactivity of
group 1 metals increases as you go
down the group.

☺•☹

☺•☹

☺•☹
With water;
https://youtu.be/
t1Kpyyvgncw

☺•☹
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☺•☹

https://youtu.be/
5rXKPc-Jy_Y

TuitionKit
http://bit.ly/
2h99hEo
Total Learn
http://bit.ly/
2y1OjTv

I can recall that group 7 element
are non-metals and are found as
diatomic molecules

☺•☹

☺•☹

☺•☹

I can describe the reactions of

☺•☹

☺•☹

☺•☹

I can describe the patterns in
melting point, boiling point and
reactivity in group 7

☺•☹

☺•☹

☺•☹

I can describe displacement
reaction in relation to group 7
elements

☺•☹

☺•☹

☺•☹

I can describe the properties of
transition metals
Chemistry only

☺•☹

☺•☹

☺•☹

I can describe the uses of
transition metals
Chemistry only

☺•☹

☺•☹

☺•☹

I can recall that transition metals
form different coloured
compounds
Chemistry only

☺•☹

☺•☹

☺•☹

https://youtu.be/
vK5yc2RR0XQ

TuitionKit
http://bit.ly/
2fcbxOj

https://youtu.be/
Tw3NJ_it3tc

TuitionKit
http://bit.ly/
2h7pk9G

group 7 non-metals
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2 – Bonding, Structure and the Properties of Matter

Self-assessment
Specification statement

Bits to help if you don’t
understand

First
review
4-7
months
before
exam

Second
review
1-2
months
before
exam

Final
review
Week
before
exam

Primrose Kitten

Other places

I can represent a solid, a liquid and
a gas by drawing the arrangement
of atoms

☺•☹

☺•☹

☺•☹

https://youtu.be

TuitionKit
http://bit.ly/
2h9Yfma

I can recall that energy is needed

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

I can recall that ionic bonding
occurs between a metal and a nonmetal

☺•☹

☺•☹

☺•☹

I can describe the formation of

☺•☹

These are the bits the exam board
wants you to know, make sure you
can do all of these…

/hs9DIOqzgRg

Total Learn
http://bit.ly/
2z33uMm

to change state
I can predict the state of a
substance at a given temperature
I can use appropriate state symbol
in an equation
/TI6xRyWDtok
☺•☹

☺•☹

ions
I can recall that metals will go on

https://youtu.be
/M5qfMT-ePrQ

☺•☹

☺•☹

☺•☹
https://youtu.be

to form positive ions
I can recall the non-metals will go
on to form negative ions

https://youtu.be

☺•☹

☺•☹

☺•☹

/746sTyJqrJo
https://youtu.be
/9K3RvTq-LwU

I can describe the location of

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

metals and non-metals on the
periodic table
I can describe ionic bonding as the
strong electrostatic attraction

https://youtu.be
/2-LeqYeejcE
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TuitionKit
http://bit.ly/
2xqBlNt
http://bit.ly/
2x5Jo2A

between oppositely charged ions

I can draw dot and cross diagrams
to show ionic bonding between
group 1 and group 2 metals and
group 6 and group 7 non-metals.

☺•☹

I can recall that covalent bonding

☺•☹

☺•☹

☺•☹

https://youtu.be
/gbx1pcFn4ws

☺•☹

☺•☹

occurs between 2 non-metals

https://youtu.be
/4I4IqZ2qcfU

I can represent the bonding in
covalent compounds as a dot and
cross diagram (hydrogen, chlorine,
oxygen, nitrogen, hydrogen
chloride, ammonia and methane)

☺•☹

☺•☹

☺•☹

I can draw covalent compounds

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

I can recall that covalent
compounds can be small and simple
or giant.

☺•☹

☺•☹

☺•☹

I can work out the formula of a

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

TuitionKit
http://bit.ly/
2h8thL0
http://bit.ly/
2xID3e0

using lines to represent electron
pairs
I can recall the names and formula
of common covalent compounds

compound from a picture
I can explain how strong metallic

TuitionKit
http://bit.ly/
2x7YzG2

bonds arise
I can explain why most metal have
high melting and boiling points
I can describe the pattern of
atoms in a pure metal
I can explain why pure metals are
not used often
I can describe and explain the
arrangement of atoms in an alloy
I can describe the advantages of
an alloy over pure metals
I can explain how metals conduct

https://youtu.be
/Lgfskmrx3Aw

☺•☹

☺•☹

electricity
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☺•☹

TuitionKit
http://bit.ly/
2xcaxQJ

I can describe the structure of an

☺•☹

☺•☹

☺•☹

ionic compounds
I can describe the properties of

/TI6xRyWDtok
☺•☹

☺•☹

☺•☹

an ionic compounds
I can describe the structure of a

https://youtu.be
https://youtu.be
/2-LeqYeejcE

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

I can use experimental data to
determine if a compound is ionic,
simple covalent or giant covalent.

☺•☹

☺•☹

☺•☹

I can describe the structure of a

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

Total Learn
http://bit.ly/
2lcY7nw

simple covalent compounds
I can describe the properties of a

Total Learn
http://bit.ly/
2yK5zJK

simple covalent compounds
I can describe the structure of a
giant covalent compounds
I can describe the properties of a
giant covalent compounds

TuitionKit
http://bit.ly/
2xIoIyo

polymer
I can describe the properties of a
polymer
I can describe how the bonding in
diamond affects the properties

https://youtu.be
/uN_nzg0wits

I can explain the difference in
bonding between diamond and
graphite

☺•☹

I can describe how the bonding in

☺•☹

☺•☹

☺•☹

I can describe how the structure
of graphene give it properties that
can be useful in the modern world

☺•☹

☺•☹

☺•☹

I can describe how the structure
of fullerenes give them properties
that can be useful in the modern
world

☺•☹

☺•☹

☺•☹

I can describe how the structure
of carbon nanotubes give them
properties that can be useful in
the modern world

☺•☹

☺•☹

☺•☹

https://youtu.be
/NoCCdXFRi3g

graphite affects the properties
TuitionKit
http://bit.ly/
2frJuHO
https://youtu.be
/lYXoEzHtPGo

☺•☹
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☺•☹

I can recall the size of
nanoparticles
Chemistry only

☺•☹

☺•☹

☺•☹

I can recall why nanoparticle have
different properties
Chemistry only

☺•☹

☺•☹

☺•☹

I can describe the uses of
nanoparticles
Chemistry only

☺•☹

☺•☹

☺•☹

I can discuss the advantages and
disadvantage of using
nanoparticles
Chemistry only

☺•☹

☺•☹

☺•☹
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TuitionKit
http://bit.ly/
2fdhk6c
The strange
new world of
Nanoscience,
narrated by
Stephen Fry
http://bit.ly/
2wseIVH

3 – Quantitative Chemistry

Self-assessment
Specification statement
First
review
4-7
months
before
exam

Second
review
1-2
months
before
exam

Final
review
Week
before
exam

I can describe different ways of
measuring the mass or volume of
a product of a reactant

☺•☹

☺•☹

☺•☹

I can explain why the mass of a

☺•☹

☺•☹

☺•☹

These are the bits the exam
board wants you to know, make
sure you can do all of these…

reaction appears to change

understand

Primrose Kitten

☺•☹

☺•☹

☺•☹

I can calculate the concentration
of a solution from the masses
used

☺•☹

☺•☹

☺•☹

I can represent a reaction using a

☺•☹

☺•☹

☺•☹

word equation

https://youtu.be/

Total Learn
http://bit.ly/
2i0YCfL
https://youtu.be/
X8jiv0qwVok

☺•☹

☺•☹

☺•☹

https://youtu.be/
T0wb4z-_kmY
https://youtu.be/
5GmsOx_Dc0M

I can calculate the relative
formula mass (Mr) of a compound
from the relative atomic (Ar)
masses of the elements

Other places

WqhZBnR743I

I can explain that in any
measurement there is a degree
of uncertainty

I can represent a reaction using a
balanced symbol equation

Bits to help if you don’t

☺•☹

☺•☹

☺•☹

https://youtu.be/
8W9D8fiNodQ
https://youtu.be/
EPX7UKE22Gs
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TuitionKit
http://bit.ly/
2ymP1Hf
Total Learn
http://bit.ly/
2yZs9jZ
TuitionKit
http://bit.ly/
2jHbk7h
Total Learn
http://bit.ly/
2xk1MUD

I can define the term mole

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

Higher tier only
I can calculate the number of
moles from the mass
Higher tier only

https://youtu.be/
JN_qmij-pkQ

TuitionKit
http://bit.ly/
2xNfoJt
Total Learn
http://bit.ly/
2zVLn87

I can describe the number of
particles in one mole as being
equal to Avogadro’s constant
Higher tier only

☺•☹

☺•☹

☺•☹

I can calculate the mass of a
reactant or a product given the
equation
Higher tier only

☺•☹

☺•☹

☺•☹

TuitionKit
http://bit.ly/
2hdquAp
Total Learn
http://bit.ly/
2gL00Tb

I can balance equation given
information about the number of
moles involved.
Higher tier only

☺•☹

☺•☹

☺•☹

I can describe when a reactant
would be used in excess
Higher tier only

☺•☹

☺•☹

☺•☹

I can calculate the percentage
yield of a reaction
Chemistry only

☺•☹

☺•☹

☺•☹

TuitionKit
http://bit.ly/
2w5C17y

I can calculate the atom economy
of a reaction
Chemistry only

☺•☹

☺•☹

☺•☹

TuitionKit
http://bit.ly/
2hfcVgn

I can explain why a reaction may
not give the expected yield
Chemistry only

☺•☹

☺•☹

☺•☹

TuitionKit
http://bit.ly/
2fi3xLG
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I can carry out a titration

☺•☹

☺•☹

☺•☹

https://youtu.be/
MDWVrTW0nq8
https://youtu.be/
yVF6Gn7HmWk
https://youtu.be/
XPTnZnbXgDs
https://youtu.be/
2hv2hS6zdh0
https://youtu.be/
hhkt3ZZ-pvQ

I can calculate the concentration
of a solution in mol/dm3
Chemistry only
Higher tier only

☺•☹

☺•☹

☺•☹

TuitionKit
http://bit.ly/
2hctzk5

I can carry out titration
calculations
Chemistry only

☺•☹

☺•☹

☺•☹

I can recall that a gas takes up
24dm3 under standard condition
Chemistry only
Higher tier only

☺•☹

☺•☹

☺•☹

Total Learn
http://bit.ly/
2loDvsw

I can calculate the volume of a
gas
Chemistry only
Higher tier only

☺•☹

☺•☹

☺•☹

TuitionKit
http://bit.ly/
2yoA3ka

Higher tier only

Total Learn
http://bit.ly/
2loDvsw
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4 – Chemical Changes
Whole topic summary https://youtu.be/KTmXEIiU_Go in only 16 minutes!!

Self-assessment
Specification statement
These are the bits the exam board
wants you to know, make sure you
can do all of these…

First
review
4-7
months

Second
review
1-2
month

before

s

exam

before

Final
review
Week
before
exam

Bits to help if you don’t
understand

Primrose Kitten

Other
places

exam
I can describe the reaction

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

between metal and oxygen
I can recall the order of the
reactivity series

TuitionKit
http://bit.ly
/2xv1LNZ
Total Learn
http://bit.ly
/2i0QOKN

I can describe when a displacement

https://youtu.be/
7Pm5-ox6YGM

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

I can describe reduction

☺•☹

☺•☹

☺•☹

I can describe the process of
extracting aluminium by electrolysis

☺•☹

☺•☹

☺•☹

https://youtu.be/
h0G0ebmztUQ

I can describe oxidation as the loss
of electrons
Higher tier only

☺•☹

☺•☹

☺•☹

“OILRIG”

I can describe reduction as a gain
of electrons
Higher tier only

☺•☹

reaction might take place
I can use experimental data to
work out the order of reactivity
I can describe how unreactive
metals are found in the Earth

https://youtu.be/
☺•☹
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☺•☹

-5fL5IOPSfs

TuitionKit
http://bit.ly
/2heSYpD

I can write balanced ionic half
equations
Higher tier only

☺•☹

☺•☹

☺•☹

I can determine which element in a
reaction is oxidised or reduced
from the equation
Higher tier only

☺•☹

☺•☹

☺•☹

I can use the general equation to
give the products from a reaction

☺•☹

☺•☹

☺•☹

https://youtu.be/
vbic3491cE8

https://youtu.be/
Sh3tOH95-AQ
https://youtu.be/
Gstk2bhzBVQ
https://youtu.be/
-kwhGkvUjoQ

TuitionKit
http://bit.ly
/2hdd7QE
Total Learn
http://bit.ly
/2w4JYJZ
http://bit.ly
/2ze5vFB

I can determine the formula of a

☺•☹

☺•☹

Common ions

☺•☹

salt from common ions

flash cards
on
www.primros
ekitten.com

I can describe how to make a pure
salt

☺•☹

☺•☹

☺•☹

RP1;
https://youtu.be/
ttsAmaNu4ao

TuitionKit
http://bit.ly
/2yoMoF8

https://youtu.be/
BmaXoGTAmeA
I can describe the ions that lead to

https://youtu.be/
CvmhbNYroeo

☺•☹

☺•☹

☺•☹

I can use the pH scale to describe
how acidic or alkaline a solution is

☺•☹

☺•☹

☺•☹

TuitionKit
http://bit.ly
/2xkyZzj

I can use an equation to show
neutralisation

☺•☹

☺•☹

☺•☹

Total learn
http://bit.ly
/2fg1gAL

acidic and alkaline conditions
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I can carry out a titration

☺•☹

☺•☹

☺•☹

https://youtu.be/
MDWVrTW0nq8

TuitionKit
http://bit.ly
/2xOvRgx

https://youtu.be/
yVF6Gn7HmWk
https://youtu.be/
XPTnZnbXgDs
https://youtu.be/
2hv2hS6zdh0
I can calculate a concentration
from titration data
Chemistry only

☺•☹

☺•☹

☺•☹

https://youtu.be/
hhkt3ZZ-pvQ

I can give examples of strong and
weak acids
Higher tier only

☺•☹

☺•☹

☺•☹

https://youtu.be/
bdUas8qRUew

I can describe how concentration
relates to pH
Higher tier only

☺•☹

☺•☹

☺•☹

I can use the terms strong, weak,
concentrated and dilute in term of
acids
Higher tier only

☺•☹

☺•☹

☺•☹

I can explain why compounds need
to be molten or dissolved to
conduct

☺•☹

☺•☹

☺•☹

I can describe the movement of

☺•☹

☺•☹

☺•☹

Total Learn
http://bit.ly
/2fg1gAL

https://youtu.be/
m1NURA22XTk
RP5;
https://youtu.be/
hcQHxKMpr60

ions during electrolysis
I can predict the products of
electrolysis

TuitionKit
http://bit.ly
/2f7RL2N

☺•☹

☺•☹

☺•☹

https://youtu.be/
xCSa3YQbGRc
https://youtu.be/
r0kbEj2PDEg
https://youtu.be/
L_BjGKdM2Bk
https://youtu.be/
E6npZEyaASk
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TuitionKit
http://bit.ly
/2xudbBI
Total Learn
http://bit.ly
/2y2Gmsk

I can write balanced half equations
to describe what happens at each
electrode

☺•☹

☺•☹

☺•☹

I can describe how to test for the

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

https://youtu.be/
vbic3491cE8

production of chlorine gas
I can describe how to test for the
production of hydrogen gas
I can describe how to test for the

wuNB1n5z9QM
☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

☺•☹

production of oxygen gas
I can describe what happens to
aqueous solutions that are
electrolysed

https://youtu.be/
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TuitionKit
http://bit.ly
/2xbbnOe

5 – Energy Changes
Whole topic summary https://youtu.be/L7829UGifpM in only 9 minutes

Self-assessment
Specification statement
These are the bits the exam board
wants you to know, make sure you
can do all of these…

First
review
4-7
months
before
exam

Secon
d
review
1-2
months
before

Final
review
Week
before
exam

Bits to help if you don’t
understand

Primrose Kitten

Other
places

exam
I can describe the energy changes

☺•☹

☺•☹

☺•☹

RP4;

in an exothermic or and

https://youtu.be/

endothermic reaction

Bz0C9mmF2tw

I can give uses for endothermic

TuitionKit
http://bit.ly
/2xe67a7

☺•☹

☺•☹

☺•☹

I can draw the reaction profiles
for endothermic and exothermic
reactions

☺•☹

☺•☹

☺•☹

https://youtu.be/
bMndHV8m-w8

TuitionKit
http://bit.ly
/2ybyoxk

I can determine the energy change
in a reaction

☺•☹

☺•☹

☺•☹

https://youtu.be/
kvxTE-U-oZY

TuitionKit
http://bit.ly
/2xjL8ob

I can recall that energy is needed
to break bonds
Higher tier only

☺•☹

☺•☹

☺•☹

https://youtu.be/
0HxSWa_36_s

I can recall that energy is released
when bonds are made
Higher tier only

☺•☹

☺•☹

☺•☹

I can calculate the energy change
in a reaction
Higher tier only

☺•☹

☺•☹

☺•☹

and exothermic reactions
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https://youtu.be/
B3hs4GEgJQc

I can describe how a simple cell
works
Chemistry only

☺•☹

☺•☹

☺•☹

I can recall that a battery is two
or more cells
Chemistry only

☺•☹

☺•☹

☺•☹

I can describe the difference
between rechargeable and nonrechargeable batteries
Chemistry only

☺•☹

☺•☹

☺•☹

I can describe the reaction in a
hydrogen fuel cell Chemistry only

☺•☹

☺•☹

☺•☹

I can evaluate the use of hydrogen
fuel cells
Chemistry only

☺•☹

☺•☹

☺•☹

I can write half equations for the
reactions that take place
Chemistry only

☺•☹

☺•☹

☺•☹
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TuitionKit
http://bit.ly
/2f81p5A

https://youtu.be/
sO4uUdKpDEo

TuitionKit
http://bit.ly
/2w51Gx2

POWERFUL KNOWLEDGE
These pages cover the key words and definitions that you should know for
chemistry.
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Chemistry Paper 1 Key Words
Keyword
Definition
1. Atoms, elements, compounds and mixtures
Atom
A neutral particle made up of protons and neutrons in the
nucleus, with electrons surrounding the nucleus.
Element
A substance that is made up only of atoms with the same
number of protons.
Compound
A substance made up of atoms of at least two different
elements, chemically joined together.
Nucleus
The central part of an atoms, made up of protons and
neutrons.
Proton
A subatomic particle with a relative charge of +1 and a
relative mass of 1. Protons are located in the nucleus of an
atom.
Electron
A subatomic particle with a relative charge of -1. In atoms,
electrons are located in shells around the nucleus.
Neutron
A subatomic particle with a relative charge of 0 and a
relative mass of 1. Neutrons are located in the nucleus of an
atom.
Ion
A charged particle formed when one or more electrons are
lost or gained from an atom or molecule
Atomic Number
The number of protons in the nucleus of an atom. It's also
known as proton number
Mass Number
The total number of protons and neutrons in an atom
Isotope
A different atomic form of the same element, which has the
same number of protons, but a different number of neutrons
Relative Atomic
The average mass of the atoms of an element measured
Mass (Ar)
relative to the mass of one atom of cabon-12. The relative
atomic mass of an element is the same as its mass number in
the periodic table
Chemical bond
The attraction of two atoms for each other, caused by the
sharing or transfer of electrons
Molecule
A particle made up of at least two atoms held together by
covalent bonds
Covalent bond
A chemical bond formed when atoms share a pair of
electrons
Ionic bond
A strong attraction between oppositely charged ions
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Reactants
Products
Mixture

A substance that reacts in a chemical reaction
A substance that is formed in a chemical reaction
A substance made from two or more elements or compounds
that aren't chemically bonded to each other
Chromatography An analytical method used to separate the substances in a
mixture based on how the components interact with a mobile
phase and a stationary phase
Insoluble
A substance is insoluble if it does not dissolve in a particular
solvent
Soluble
A substance is soluble if it does dissolve in a particular
solvent
Solvent
A liquid in which another substance (a solute) can be
dissolved
Solvent front
The point the solvent has reached up the filter paper during
paper chromatography
Filtration
A physical method used to separate an insoluble solid from a
liquid
Crystallisation
The formation of solid crystals as water evaporates from a
solution. For example, salt solutions undergo crystallisation
to form solid salt crystals
Evaporation
The process where a liquid changes into a gas. Also, a
physical separation technique used to remove a liquid from a
solid
Plum Pudding
A disproved theory of the atom as a ball of positive charge
Model
with electrons inside it
Simple
A way of separating a liquid out from a mixture if there are
Distillation
large differences in the boiling points of the substances.
You heat the mixture until the bit you want to evaporates,
then cool the vapour to turn it back into a liquid
Fractional
A process that can be used to separate the substances in a
Distillation
mixture according to their boiling points
2. The Periodic table
Periodic Table
A table of all the known elements, arranged in order of
atomic number so that elements with similar chemical
properties are in groups
Period
A row in the periodic table
Group
A column in the periodic table
Metal
An element that can form positive ions when it reacts
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Non-metal

An element that doesn't form positive ions when it reacts
with the exception of hydrogen
Melting point
The temperature of which a substance changes from a solid
to a liquid
Boiling point
The temperature at which a substance changes from a liquid
to a gas or vice versa
Alkali metals
An element in Group 1 of the periodic table. E.g. sodium,
potassium etc
Halogens
An element in Group 7 of the periodic table. E.g. chlorine,
bromine etc
Halide ion
An ion with a 1- charge formed when a halogen atom gains an
electron. E.g. Cl-, Br- etc
Displacement
A reaction where a more reactive element replaces a less
reaction
reactive element in a compound
Noble gas
An element in Group 0 of the periodic table. E.g. helium, neon
etc.
Transition
A metal element found in the central block of the periodic
elements
table
Catalyst
A substance that can speed up a reaction without being
changed or used up in the reaction
3. Bonding and structure
Ion
A charged particle formed when one or more electrons are
lost or gained from an atom or molecule
Ionic bond
A strong attraction between oppositely charged ions
Giant lattice
A closely-packed regular arrangement of particles
Electrostatic
A force of attraction between opposite charges
forces
Empirical formula A chemical formula showing the simplest possible whole
number ratio of atoms in a compound
Covalent bonding A chemical bond formed when atoms share a pair of
electrons
Double covalent
Two pairs of electrons shared between two atoms
bond
Displayed
A chemical formula that shows the atoms in a covalent
formula
compound and all the bonds between them
Molecular
A chemical formula showing the actual number of atoms of
formula
each element in a compound
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Simple molecules
Intermolecular
forces
Polymer

A molecule made up of only a few atoms held together by
covalent bonds
A force of attraction that exists between molecules

A long chain molecule that is formed by joining lots of
smaller molecules (monomers) together
Repeating unit
The shortest repeating sections of a polymer
Macromolecule
A large molecule made up of a very large number of atoms
held together by covalent bonds (also known as a giant
covalent structure)
Alloys
A metal that is a mixture of two or more metals, or a
mixture involving metals and non-metals
Delocalised
An electron that isn't associated with a particular atom or
electrons
bond and is free to move within a structure
4. Types of Matter
Solid
A state of matter where particles are held close together
with strong forces of attraction to form a regular lattice
arrangement. Solids have a fixed volume and a fixed shape
Liquid
A state of matter where randomly arranged particles tend
to stick closely together but are free to move past each
other. Liquids have a fixed volume but no fixed shape
Gas
A state of matter where particles have weak forces of
attraction and are therefore free to move with random
motion filling the container they are held in. Gases have no
fixed volume and no fixed shape
State symbols
The letter, or letters, in brackets that are places after a
substance in an equation to show what physical state it's in.
E.g. gaseous carbon dioxide is shown as CO2(g)
Melting
The transition of a substance from a solid to a liquid
Boiling
The transition of a substance from a liquid to a gas
Condensing
The transition of a substance from a gas to a liquid
Freezing
The transition of a substance from a liquid to a solid
Nanoparticle
A particle with a diameter between 1nm and 100nm
Surface area to
The amount of surface area per unit volume of a particle
volume ratio
Nanoscience
The study of particles and structures on the scale of
nanometers
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5. Amounts of Substance
Relative formula All the relative atomic masses (Ar) of the atoms in a
mass Mr
compound added together
Relative atomic
The average mass of the atoms of an element measured
mass Mr
relative to the mass of one atom of carbon-12. The relative
atomic mass of an element is the same as its mass number in
the periodic table
Limiting reactant A reactant that gets completely used up in a reaction, so
limits the amount of product that's formed
6. Concentration
Concentration
The amount of a substance in a certain volume of solution,
given in units of 'units of amount of substance'/'units of
volume'
Solute
A substance dissolved in a solvent to make a solution
Solution
A mixture made up of one substance (the solute) dissolved in
another (the solvent)
Mean
The measure of average found by adding up all the data and
dividing by the number of values there are
Range
The difference between the smallest and largest values in a
set of data
Uncertainty
The amount by which a given result may differ from the true
value
7. Atom economy and yield
Atom economy
The percentage of the mass of the reactants that ends up
as the intended product when manufacturing a chemical
By-products
A substance produced by a chemical reaction that isn't the
desired product
Theoretical yield The amount of product you would expect to be formed in a
reaction. Also known as predicted yield
Yield
The amount of product made in a reaction
Percentage yield The amount of product formed in a reaction, given as a
percentage of the theoretical amount of product that could
be formed
Reversible
A reaction where the products of the reaction can
reaction
themselves react to produce the original reactants
Rate of reaction How fast the reactants in a reaction are changed into
products
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Equilibrium

By-products
pH scale
Acid
Alkali
Indicator
Wide range
indicators
Universal
Indicator
Neutralisation
reaction
Titration
Rough titration
Accurate result
End-point
Titre
Mean
Anomalous
results
Phenolphthalein
Methyl orange
Litmus
Single indicators
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The point at which the rates of the forward and backward
reactions in a reversible reaction are the same, and so the
amounts of reactants and products in the reaction container
don't change
A substance produced by a chemical reaction that isn't the
desired product
A scale from 0-14 that is used to measure how acidic or
alkaline a solution is
A substance with a pH of less than 7 that forms H+ ions in
water
A substance with a pH of more than 7 that forms OH- ions
in solution
A substance that changes colour above or below a certain pH
An indicator containing a mixture of dyes that gradually
changes colour over a broad range of pH, such as Universal
Indicator
A wide range indicator that changes colour depending on the
pH of the solution that it's in
The reaction between acids and bases that leads to the
formation of neutral products, usually a salt and water
A type of experiment that you can use to find the
concentration of a solution
A titration carried out to find the approximate value of the
end point, but not used in any calculations of the mean titre
A result that is close to the true value
The point at which an acid or alkali is completely neutralised
during a titration
The minimum volume of acid needed to neutralise an alkali
(or vice versa)
A measure of average found by adding up all the data and
dividing by the number of values there are
A result doesn't fit with the rest of the data
A single indicator that's pink in alkalis a colourless in acids
A single indicator that's yellow in alkalis and red in acids
A single indicator that's blue in alkalis and red in acids
Indicators that only contain one colour-changing compound,
so have one distinct colour change at a particular pH

Hazards
Strong acids
Weak acids
Reactivity series

Something that has the potential to cause harm
An acid which fully ionises in an aqueous solution
An acid which partially ionises in an aqueous solution
A list of elements arranged in order of their reactivity. The
most reactive elements are at the top and the least reactive
at the bottom
Displacement
A reaction where a more reactive element replaces a less
reactions
reactive element in a compound
Metal ores
Rocks that are found naturally in the Earth's crust
containing enough metal to make the metal profitable to
extract
Oxidation
A reaction where electrons are lost or oxygen is gained by a
species
Reduction
A reaction where electrons are gained or oxygen is lost
Electrolysis
The process of breaking down a substance using electricity
Electrolyte
A liquid or solution used in electrolysis to conduct electricity
between the two electrodes
Electrodes
An electrical conductor which is submerged in the
electrolyte during electrolysis
Anode
An electrode with a positive charge which negatively
charged ions are attracted to
Cathode
An electrode with a negative change which positively
charged ions are attracted to
Anion
A particle with a negative charge, formed when one or more
electrons are gained
Cation
A particle with a positive charge, formed when one or more
electrons are lost
Aqueous
When a substance is in solution with water it is said to be
aqueous
8. Energy Changes
Exothermic
A reaction which transfers energy to the surroundings
reaction
Combustion
An exothermic reaction between a fuel and oxygen
Neutralisation
The reaction between acids and bases that leads to the
reaction
formation of neutral products - usually a salt and water
Oxidation
A reaction where electrons are lost or oxygen is gained by a
species
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Endothermic
reactions
Reaction profile

A reaction which takes in energy from the surroundings

A graph that shows how the energy in a reaction changes as
the reaction progresses (also known as the energy level
diagram)
Energy level
A graph that shows how the energy in a reaction changes as
diagram
the reaction progresses (also known as a reaction profile)
Activation energy The minimum amount of energy that reactant particles must
Ea
have when they collide in order to react
Joules
The standard unit of energy
Bond energy
The amount of energy required to break a bond (or the
amount of energy released when a bond is made)
Cells
A system that contains chemicals which react and produce
electricity
Battery
Two or more cells connected together in series
Hydrocarbons
A compound that is made from only hydrogen and carbon
Higher Paper
5. Amounts of Substance
Avogadro’s
The number of particles in one mole of a substance, which is
Constant
6.02 x1023
Moles
A unit of the amount of a substance - the mass of one mole
of substance is equal to the value of the relative formula
mass of that substance in grams, and contains 6.02 x 1023
particles of the substance
7. Atom economy and yield
Redox reactions
A reaction where one substance is reduced and another is
oxidised
Ionic equations
An equation that shows only the particles that react and the
products they form
Half equations
An equation which shows how electrons are transferred
when a substance is reduced or oxidised. E.g. at an electrode
during electrolysis
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These next pages contain knowledge mats that help enhance your knowledge on
specific areas in detail.
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Equipment Lists:
Equipment
Name
Evaporating
Basin

Picture

Use
Used for the evaporation of
solutions and supernatant liquids.

Beaker

Used to measure, mix and heat
liquids.

Wire Gauze

A sheet of thin metal that has netlike patterns or a wire mesh. It is
placed on top of a tripod to support
the beakers, flasks, or other
glassware during heating.

Bunsen Burner

Used for heating solids and liquids in
beakers, flasks or other glassware.

Tripod

Used to support flasks, beakers and
other glassware.
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Heat Proof Mat

This is placed under a Bunsen burner
to prevent damage to the work
surface.

Goggles

Goggles are worn to shield the
wearer's eyes from impact hazards
such as flying fragments, objects,
large chips, and particles.

Funnel

Used for guiding liquid or powder
into a small opening.

Filter Paper

Used to separate fine solid particles
from liquids or gases.

Splint

A thin long piece of wood used to
light a Bunsen burner.

42

Test Tube

Used for holding small amounts of
chemicals or solids for mixing or
heating.

Test Tube Rack

Used to hold multiple test tubes at
one time.

Test Tube
Holder

Used to hold a test tube whilst being
heated.

Bung

Placed in the top of a test tube to
act as a seal so the contents of the
test tube cannot spill out.

Pipette

Used to put liquid into a test tube.
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Stand

Used to support other pieces of
equipment and glassware such as
burettes, test tubes and flasks.

Boss and Clamp

The boss is used to connect objects,
such as the clamp, to the stand.

Spatula

A stainless steel utensil used to
transfer powders to test tubes,
beakers and other glassware.

Thermometer

Used to measure the temperature of
liquids in Degrees Celsius.

Measuring
Cylinder

Used to measure the volume on a
liquid.

Conical Flask

Used to mix solutions.
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Tongs

Used to grasp a hot crucible, flasks,
evaporating dishes, or even small
beakers.

Forceps

Used as pincers or tongs, for seizing
and holding objects.

Stop Watch

Used to measure time.

Gas Syringe

Used to insert or withdraw a volume
of a gas from a closed system, or to
measure the volume of gas evolved
from a chemical reaction.
Used to accurately measure volumes
of liquid.

Burette

Callipers

Used to measure dimensions of
objects with a high degree of
accuracy.

Crucible and
Cover

Crucible are used in to contain
chemical compounds when heated to
extremely high temperatures.
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Pestle and
Mortar

Used for grinding a wide range of
materials to a paste, slurry or a
powder.

Mass Balance

A mass balance will tell you the mass
of an object.

Spirit Burner

Used to burn alcohol.

pH Meter

Used to measure how much acid or
alkali a solution contains.

Universal
Indicator
Solution

Is added to a solution, the colour
change can indicate the approximate
pH of the solution.

Universal
Indicator Paper

It is a strip of coloured paper which
changes colour to red if the solution
is acidic and to blue if the solution is
basic.

Blue Litmus
Paper

Blue litmus paper is used to test
whether a solution is acidic or basic.
Light Blue litmus paper turns red
under acidic conditions.
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Red Litmus
Paper

47

Red litmus paper is used to test
whether a solution is acidic or basic.
Red litmus paper turns blue under
basic or alkaline conditions.

These pages contain mnemonics to aid you with your revision. Mnemonics can help you
remember key information and orders.

Mnemonics to help revising
Adam Armstrong Sweats Water
acid + alkali  salt + water
MASH:

metal + acid  salt + hydrogen

Aloe Blacc Sings Well:
acid + base  salt + water
Curry And Chips With Salt:
carbonate + acid  carbon dioxide + water + salt
Most Women Hold Hands
metal + water  hydrogen + hydroxide
E.g. sodium + water  hydrogen + sodium hydroxide
Please Stop Calling Me A Carless Zebra Instead Try Learning How Copper Saved Gold
potassium sodium calcium magnesium aluminium carbon zinc iron tin lead hydrogen
copper silver gold
PANIC! - Positive Anode Negative is Cathode
Oil Rig:

Oxidation is loss (of electrons) Reduction is gain

Red cat: Reduction at cathode

An ox: Anode for oxidation

Monkeys Eat Peeled Bananas: methane, ethane, propane, butane
Fuels from crude oil going down fractionating column: Losing Points Keeps Derby
Humble
Liquid petroleum gas, Petrol, Kerosene, Diesel (oil), Heavy fuel oil
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PRACTICE PAGES
These pages contain practice exam questions for you to try and example answers for you to
review and see what a good answer looks like.
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Q1.
Supermarket carrier bags can be made from poly(ethene).
Poly(ethene) is produced from ethene.
The structure of ethene is:

There are two types of carrier bag in common use:
•
•

disposable bags
bags for life.

Bags for life can be returned to the supermarket when no longer usable.
The supermarket replaces the bag for life free of charge and arranges for the bag to be recycled.
The table below shows data from a life cycle assessment (LCA) for the two types of carrier bag.
Disposable bag

Bag for life

HD poly(ethene)

LD poly(ethene)

Crude oil

Crude oil

Mass of waste material per bag
from production in grams

0.42

0.17

Mass of carbon dioxide emitted per
bag during production and
transport in grams

1.6

6.9

Mean number of times used

1

6

Possible disposal methods

Landfill
Incineration
Recycling

Landfill
Incineration
Recycling

Type of polymer
Raw material from which polymer is
made

Evaluate the use of each type of carrier bag.
Use data from the table above and your own knowledge.
(6)
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Q1.Level 3: A judgement, strongly linked and logically supported by a sufficient range of correct reasons,is
given.
5−6

Level 2: Some logically linked reasons are given. There may also be a simple judgement.
3−4

Level 1: Relevant points are made. They are not logically linked.
1−2

No relevant content
0

Indicative content
similarities
•
both made from crude oil
•
crude oil is a finite resource
•
production and transport of both cause emissions of carbon dioxide
•
carbon dioxide contributes to global warming
•
both can be disposed of in the same ways
disadvantages of disposable bags
•
each disposable bag generates more waste (than one bag for life)
•
each disposable bag generates approximately 2.5 times more waste or 0.25 g more
waste (than one bag for life)
•
if 6 disposable bags used they generate approximately 15 times more waste or 2.35 g
more waste (than one bag for life)
•
•

if 6 disposable bags used it causes more CO2 to be emitted (than one bag for life)
if 6 disposable bags used 2.7 g more CO2 emitted or approximately 1.4 times more
(than one bag for life)

advantages of disposable bags
•
a disposable bag causes less CO2 to be emitted (than one bag for life)
•
a disposable bag emits 5.3 g less CO2 (than one bag for life)
•
if disposable bags used more than once less CO2 emitted (than one bag for life)
•
if bag for life is used fewer than 5 times, it results in more CO2 being emitted (than one
disposable bag)
•
disposable bags extend less as made from HD poly(ethene)
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8464 Trilogy Chemistry Paper 1F/1H
Question 7.3
A student plans a method to prepare pure crystals of copper sulfate.
The student’s method is:
1.
2.

Add one spatula of calcium carbonate to dilute hydrochloric acid in a beaker.
When the fizzing stops, heat the solution with a Bunsen burner until all the liquid is gone.

The method contains several errors and does not produce copper sulfate crystals.
Explain the improvements the student should make to the method so that pure crystals of copper
sulfate are produced.

Exemplar Answer – 6 mark:
Adding calcium carbonate to dilute hydrochloric acid will not produce copper sulphate
solution. Instead, the student should add copper oxide into dilute sulphuric acid in a
beaker. The student should carry on adding copper oxide to the dilute sulphuric acid
until they cannot react. The student should stir the solution using a glass rod. And
before adding the copper oxide, gently heat the sulfuric acid until its almost boiling.
Now the student should filter out the excess, insoluble copper oxide using filtration.
Next, pour some of the solution into an evaporating dish and gently heat over a beaker
of boiling water until almost boiling. Now leave the evaporating dish in a cool dry place
for 24 hours and pure crystals of copper sulphate should be produced.
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Exam Question
Some students investigated the reactivity of four unknown metals, W, X, Y and Z.
The letters are not the symbols of these elements.
The students used metal salt solutions of copper nitrate, magnesium sulfate and zinc chloride.
This is the method used.
1.
Pour a solution of a metal salt into a glass beaker.
2.
Measure the temperature of the solution.
3.
Add 1 g of metal to the solution.
4.
Measure the temperature of the solution.
5.
Calculate the temperature increase.
The students did the experiment using each salt solution with each metal.
Figure 1 shows the apparatus the students used.
Figure 1

The table below shows the students’ results.
Temperature increase in °C
Solution
Copper nitrate
Magnesium sulfate
Zinc chloride

53

Metal W

Metal X

Metal Y

Metal Z

46

10

29

No change

No change

No change

No change

No change

15

No change

No change

No change

One student said that the investigation was not valid (a fair test).
Write a plan for the investigation that includes improvements to the method and apparatus.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(4)
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8464 Trilogy Chemistry Paper 1H
Question 7.1
A scientist does two tests on four white solids. The solids are labelled A, B, C and D.
Test 1
Adds the sample of the solid to distilled water and stirs.
Test 2
Measures the pH of the solution after Test 1
Table 1 shows the results.
Table 1

Solid

Appearance after stirring

pH

A

colourless solution, no solid

14

B

colourless solution, no solid

3

C

colourless solution, solid
remains

9

D

colourless liquid, solid remains

7

These four solids are:
•
•
•
•

magnesium oxide
phosphorus oxide
silicon dioxide
sodium oxide.

Table 2 shows the solubility of these four solids in water.
Table 2
(a)

Identify the
and D.
Explain

55

Solid

Solubility in grams per
100 cm3 of water

Magnesium oxide

0.01

Phosphorus oxide

52

Silicon dioxide

0

Sodium oxide

109

solids A, B, C
your answers.

Exemplar Answer – 6 mark:
B – Phosphorus oxide as it is the second most soluble and is the only acid out of the
other soluble one.
A – Sodium oxide as it’s the most soluble and is alkali.
C – Magnesium oxide as its very alkali but remains solid as magnesium is very high up
the reactivity series so needs a lot of energy to break.
D – Silicon dioxide as it has a neutral pH and does not become a solution but is a liquid.
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Exam Question
Table 1 shows the solubility of three solids in water at room temperature.
Table 1
The mass of the solid that dissolves
in 100 cm3 of water

Solid
Phosphorus oxide

50 g

Silicon dioxide

0g

Sodium hydroxide

100 g

A teacher labelled these three solids A, B and C.
She gave a student the information shown in Table 2
Table 2
Solid

Observation when added to water

pH of the solid in water

A

colourless solution

14

B

colourless solution

2

C

solid does not dissolve

7

Describe a method that could be used to identify each of the three solids A, B and C.
You must use an indicator in the method.
Use information in Table 1 and Table 2
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
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Mark Schemes
Question 1
Level 2 (3–4 marks):
A detailed and coherent plan covering all the steps. The steps include the improvements and are set out in a
logical manner.
Level 1 (1–2 marks):
Simple statements of improvements to the apparatus or steps are made but they may
not be set out in a logical manner.
0 marks:
No relevant content
Indicative content
Simple statements
•
stir the solution
•
use the same amount of each solution
•
use the same concentration of solution
•
put insulation or a lid on the beaker
•
measure how high temperature goes
Coherent statements in a logical order
•
pour a fixed, measured volume of the metal salt solution into a plastic / polystyrene cup
•
measure and record the temperature of the solution
•
stir and add 1 g of metal to the solution
•
(put a lid on the cup)
•
measure and record the temperature after a set time or measure and record
the greatest / highest temperature
•
calculate and record the temperature increase
•
(repeat each individual experiment at least two more times and calculate the mean temperature
increase)
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Question 2
Level 2: The method would lead to the production of a valid outcome. Key steps are identified and
logically sequenced.
3−4

Level 1: The method would not lead to a valid outcome. Some relevant steps are identified, but links are
not made clear.
1−2

No relevant content
0

Indicative content
•

add universal indicator or wide range indicator

indicator turns blue / purple / violet (because pH = 14)
or has highest pH or is an alkali
so A is sodium hydroxide
indicator turns red (because pH = 2)
or has lowest pH or is an acid
so B is phosphorus oxide
indicator turns green (because pH = 7)
or neutral
so C is silicon dioxide
•

add solid to water

A and B dissolve; C does not
so C is silicon dioxide
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8464 Trilogy Chemistry Paper 2F/2H
Question 6.8/1.8
Crude oil is a mixture of hydrocarbons.
The table below shows data from a life cycle assessment (LCA) for the disposal of 10 000
biodegradable plastic bags.
Burning and using the
energy to generate
electricity

Landfill

25

15

Mass of solid residue in kg

0.050

0.070

Mass of sulfur dioxide
produced in kg

0.20

0.30

Mass of carbon dioxide
produced in kg

Compare the two methods for the disposal of biodegradable plastic bags.
Use information from the table above.
(4)

Exemplar answer – 4 marks:

Burning and using the energy to generate electricity produces 10kg more of
carbon dioxide than land fill, but landfill would produce 0.1kg more of
sulfur dioxide and 0.02kg more of solid residue, so burning them to
generate electricity is a better option.
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Exam Question
This question is about the Earth and its atmosphere.
Figure 2 shows the carbon dioxide percentage (%) in the Earth’s atmosphere since the year 1800.
Figure 2

Describe, in detail, how the carbon dioxide percentage changed from 1900 to 2015.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
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Mark Scheme
Question 1
increased
1

slowly then rapidly
1

allow figures from graph to indicate increase

.
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REVISION TOOLS
These next pages contain revision tools by means of questions and knowledge mats to fill
in which allow you to test your knowledge.
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TOPIC 1-Atomic structure and the periodic table – 18 Questions
1. What two things did Mendeleev use to arrange the elements in his periodic table?
(2)
2. Give one similarity between the modern periodic table and Mendeleev’s periodic
table. (1)
3. How did Mendeleev predict the existence of undiscovered elements? (1)
4. Explain whether calcium is a metal or a non-metal. (2)
5. What are the three subatomic particles? (3)
6. Explain why the nucleus of an atom contains most of the mass of an atom. (2)
7. Explain why an atom of oxygen is neutral. (3)
8. An atom has 14 protons and 14 neutrons; explain why it cannot be an atom of
aluminium. (2)
9. What does the atomic number of an element tell us? (1)
10. Explain the difference between an atom’s mass number and an element’s relative
atomic mass. (2)
11. Describe how the modern periodic table is arranged. (1)
12. Explain the difference between C-12 and C-14. (2)
13. What is the name given to the columns of elements in the modern periodic table?
(1)
14. How many electrons can the second shell of an atom hold? (1)
15. What do the elements in group 7 all have in common? (1)
16. Give the electron configuration of sodium. (1)
17. Give the exact position on the periodic table of the element with the electron
configuration 2.8.8.1 and name the element. You should include the group and
period of the element. (3)
18. Calculate the relative atomic mass of an element which has the following
abundances of its isotopes: 20% X-10 and 80% of X-12. (3)
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TOPIC 2 -Bonding -Ionic bonds– 18 Questions
1. What is an ion (1)
2. Give the symbols of the ions of lithium (in group 1) and fluorine (in group
7). Symbol and charge required. (2)
3. Give the formula for lithium fluoride (1)
4. What is the charge on a sulphate ion? (1)
5. For each of the following ionic compounds give the ions it contains and its
formula: Magnesium oxide and aluminium hydroxide (4)
6. What is an aqueous solution? (1)
7. Under what conditions will ionic compounds conduct electricity? (2)
8. Substance Y melts at 373°C. Describe a simple test you could do to see if
it is an ionic compound. (2)
9. Categorise each of the following substances as either soluble in water or
insoluble in water. (3)
Sodium chloride, lead nitrate, calcium sulfate, potassium hydroxide, silver
chloride, calcium carbonate, ammonium carbonate.
10. What is a precipitate? (1)
11. Potassium sulfate K2SO4 and barium nitrate Ba(NO3)2 are soluble in
water. They react to form potassium nitrate KNO3 solution and insoluble
barium sulfate BaSO4.
Write a word equation (foundation tier) (1) or balanced equation including
state symbols (higher tier) (2) to show this reaction.
12. Copy this balanced equation and add the correct state symbols to it. (2)
CuCl2 + 2KOH → Cu(OH)2 + 2KCl
13. A precipitation reaction occurs when silver nitrate solution and sodium
chloride solution are mixed together.
14. Write a word equation and state which of the products will be a
precipitate (foundation tier) (3) or balanced equation including state
symbols (higher tier) (3)
15. Describe how to test a substance for the presence of sodium ions. (2)
16. Describe how to test a substance for the presence of chloride ions. (3)
17. What colour flame is produced when Cu2+ ions are present? (1)
18. A white solid produces a lilac flame in a flame test. It also produces a
white precipitate when tested with barium chloride solution but not when
tested with silver nitrate solution. Give the name of the cation, the name
of the anion, and the name of the white solid. (3)
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TOPIC 2- Bonding- Covalent Bonds- 17 Questions
1.
2.

Give the electron configuration of a carbon atom (1)
Copy and complete the dot-cross diagram of water by adding the electrons of the
hydrogen atoms (1)

3.
4.
5.
6.
7.
8.

Draw a dot-cross diagram to show the bonding within a molecule of methane (CH4) (2)
State what is meant by a covalent bond? (1)
List three simple molecular covalent substances (3)
Explain why most simple covalent substances have low melting and boiling points? (2)
Give the name of a giant molecular covalent substance (1)
Explain why giant molecular covalent substances have high melting and boiling points
(2)
H: Compare the structures of diamond and graphite (4)
H: Explain why diamond is used for cutting tools (3)
H: Explain why graphite is used as a lubricant (3)
State what is meant by immiscible liquids (1)
Describe how oil and water could be separated (3)
Explain how to separate nitrogen and oxygen from the air (4)
A colouring in some sweets was analysed using paper chromatography. One of the
dyes in the colouring moved 2 cm up the paper while the solvent moved 8 cm.
Calculate the Rf value of this dye (2)
Look at the chromatogram to the right. State the
letter of the ink that contained only one coloured dye.
(1)
Ink W has been made by mixing two of the other inks
together. State the two inks that could have been
mixed to make ink W. (1)

9.
10.
11.
12.
13.
14.
15.

16.

17.
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TOPIC 3 - Quantitative chemistry practice questions
Q1.
Calcium oxide is manufactured by heating calcium carbonate.
The waste product of this process is carbon dioxide.
(i) Calculate the relative formula mass of carbon dioxide, CO 2.
(Relative atomic masses: C = 12, O = 16)
(1)
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
(ii) The equation for the reaction is
CaCO3(s) → CaO(s) + CO2(g)
Calculate the maximum mass of calcium oxide that can be obtained by heating 25 tonnes of
calcium carbonate. (Relative atomic masses: C = 12, O = 16, Ca = 40)
(3)
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
Q2.

Calcium chloride solution reacts with silver nitrate solution.
Solid silver chloride and calcium nitrate solution are formed.
(i) Complete the sentence by putting a cross (
) in the box next to your answer.
The formula of a salt is Ca(NO3)2.
The name of this salt is
(1)
A
B
C
D

calcium nitride
calcium nitrate
calcium chloride
silver nitrate

(ii) The mixture produced in the reaction is filtered to obtain the silver chloride.
The solid silver chloride is washed with water and left to dry.
The yield of dry silver chloride was 3.0 g.
The theoretical yield of dry silver chloride in this experiment was 4.0 g.
1. Suggest why the yield was less than 4.0 g.
(2)
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
2. Calculate the percentage yield of this experiment.
(2)
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
Q3. (a) (i) Balance the equation for the reaction between sodium and chlorine to produce sodium
chloride by putting numbers in the spaces provided.
(2)
.................. Na + Cl2 → .................. NaCl
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(ii) In an experiment to make sodium chloride, the yield is 2.5 g.
The theoretical yield of sodium chloride for this experiment is 4.0 g.
Calculate the percentage yield of sodium chloride in this experiment.
(2)
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
percentage yield = ........................................................... %
(iii) Sodium chloride has a high melting point.
Sodium chloride does not conduct electricity when solid but does conduct electricity when molten.
Complete the sentence by putting a cross ( ) in the box next to your answer.
These properties show that the structure of sodium chloride is
(1)
A ionic
B giant molecular, covalent
C simple molecular, covalent
D metallic

(iv) Calculate the relative formula mass of sodium chloride, NaCl. (relative atomic masses: Na =
23, Cl = 35.5)
(1)
.............................................................................................................................................
relative formula mass = ...........................................................
(b) Calculate the percentage by mass of magnesium in magnesium sulfate, MgSO4.
(relative atomic masses: O = 16, Mg = 24, S = 32
relative formula mass: MgSO4 = 120)
(2)
.............................................................................................................................................
percentage of magnesium = ........................................................... %
(c) The formula of a molecule of ethane is C2H6.

(i) Give the empirical formula of ethane.
(1)
...........................................................

(ii) Ethane is a simple molecular, covalent compound.
Ethane has a low boiling point.
Explain, in terms of particles it contains, why ethane has a low boiling point.
(2)
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
(Total for question = 11 marks)

83

TOPIC 4- Chemical Reactions- 20 Questions
1 Methane is a compound of carbon and hydrogen. It is a gas at room temperature.
What type of bonding holds methane together? (1)
2 Does methane exist as separate molecules or as a giant covalent substance? Explain
your answer. (3)
3 A silvery solid conducts electricity. What type of material is it likely to be? (1)
4 A white powder does not dissolve in water. Explain why this observation doesn’t
allow you to say whether the substance has ionic or covalent bonds. (2)
5 Which property of metals is useful in making a car body? (1)
6 State two typical properties of transition metals. (2)
7 Explain why all metals conduct electricity. (2)
8 Write a word equation for the reaction between sodium and water to produce
sodium hydroxide and hydrogen gas. (1)
9 H: Give the balanced equation for the reaction between lithium and water. (3)
10 Describe what you would see when potassium is reacted with water. (2)
11 H: Explain why potassium is more reactive than sodium. (3)
12 Which halogen is a red liquid at room temperature? (1)
13 How do the melting and boiling points of the halogens change as you go down the
group? Explain your answer. (3)
14 Iron reacts with chlorine gas to form iron (iii) chloride. Write the word equation to
show this reaction (1)
15 Write the balanced equation for the reaction between aluminium and chlorine. (3)
16 Hydrogen halides readily dissolve in water. Describe what you would see when
hydrogen chloride is dissolved into water containing universal indicator, naming the
product. (2)
17 Which halogens will chlorine displace in a reaction? Explain your answer. (2)
18 Draw the electron structure of a neon atom and use it to explain why the noble
gases are very unreactive. (3)
19 Give a use of argon. (1)
20 Explain why helium is used in welding. (2)
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TOPIC 4 -Chemical Reactions Acids – 15
Questions!
1. What are the two functions of stomach acid? (2)
2. What is an antacid? (1)
3. What are the three types of bases/alkalis that can neutralise
acids? (3)
4. What two products are always made in a neutralisation
reaction? (2)
5. What type of salt is made when nitric acid is neutralised? (1)
6. Write the word equation for the reaction of sodium carbonate
and sulphuric acid (2)
7. Describe the process of electrolysis (2)
8. What are the products of the electrolysis of hydrochloric
acid? (2)
9. Outline the test for chlorine (2)
10. How is chlorine obtained? (1)
11. Give one use for chlorine (1)
12. What hazard is associated with chlorine the large-scale
production of chlorine? (1)
13. Write the balanced formula equation to show the electrolysis
of water (3)
14. Outline the test for oxygen (2)
15. Give one use of oxygen (1)
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TOPIC 4- Chemical Changes Obtaining and using metals –
20 Questions!
1. Where are metals found (1)?
2. What is an ore (2)?
3. Why are some metals, such as platinum, found uncombined in the Earth’s
crust (1)?
4. What is the reactivity series (1)?
5. What is a displacement reaction (1)?
6. How do you extract iron from it ore (1)?
7. Why can’t aluminium be extracted from its ore by heating with carbon
(2)?
8. Write a word equation for the reaction where lead oxide is heated with
carbon (2).
9. Write a word equation for the extraction of sodium by the electrolysis
of molten sodium chloride (2).
10. Explain the extraction methods for the following metal oxides: a)
calcium and b) tin (4).
11. Write a balanced equation for the reaction of iron (iii) oxide with carbon
(3).
12. Define reduction (1) and oxidation (1).
13. What is meant by REDOX and why is a reaction described a REDOX
reaction (2)?
14. Is the extraction of aluminium from its oxide a reduction or oxidation
reaction (1)?
15. Is corrosion of iron classed as oxidation or reduction (1)?
16. Write a word equation for the corrosion of iron (1).
17. What is meant by the term recycling (1)?
18. List two advantages and two disadvantages of recycling metals (4).
19. List three properties of metals (3).
20. Explain what an alloy is (1) and why it has different properties to a pure
metal (1).

86

TOPIC 5-Energy Changes- Questions
1. Define the following two terms: Exothermic reaction and
endothermic reaction. (2)
2. Explain what happens in a chemical reaction. Include details of
the energy changes involved. (4)
3. HT Draw an energy diagram representing an endothermic
reaction .(2)
4. Describe two ways that can be used to increase the rate of a
chemical reaction. (2)
5. State what must happen for a chemical reaction to occur. (1)
6. HT Explain why some collisions do not result in a chemical
reaction. (1)
7. HT Concentrated bleach solutions remove stains faster than
dilute solutions of bleach. Use the collision theory to explain
why. (3)
8. HT Powdered calcium carbonate reacts faster than lumps of
calcium carbonate with an acid. Explain why using the collision
theory. (3)
9. HT Explain fully, using the collision theory, why powdered
magnesium reacts faster with a warm acid than magnesium
ribbon does with an acid at room temperature. (4)
10.

What is a catalyst? (1)

11. Suggest why catalysts save money in industrial processes. (2)
12.

Name a metal that can be used in catalytic converters. (1)

13.

Explain what catalytic converters do. (2)

14.

State the conditions under which catalytic converters

work best. (2)
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