Realising potential

Lesson activity: GCSE to A-level
progression (Chemistry)

Chelmsford County High School
Chemistry department
Bridging work

Read through and complete all the exercises
The activities are not a test. Try the activities first and see

what you remember and then use textbooks or other
resources to answer the questions.

There is no need to complete this week by the first lesson
of term. After the first fortnight has passed, we will provide
you with access to the mark scheme — you will need to go
through and mark the work you have completed and make
corrections.

You will then share your corrected work with your
chemistry teacher.
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This booklet will support your transition from GCSE science to A-level. At first, you
may find the jump in demand a little daunting, but if you follow the tips and advice in
this guide, you'll soon adapt. As you follow the course you will see how the skills and
content you learnt at GCSE will be developed and your knowledge and
understanding of all these elements will progress.

We have organised the guide into two sections:

1. Understanding the specification and the assessments
2. Transition activities to bridge the move from GCSE to the start of the A-level

course.

The specification is a useful reference document for you. You can download a copy
from our website here.

The most relevant areas of the specification for students are the following:

Section 3: Subject content
Section 6: Maths requirements and examples
Section 7: Practical assessment

In Chemistry the subject content is split into three broad areas:

3.1 Physical chemistry
3.2 Inorganic chemistry
3.3 Organic chemistry

There are several sections within each of these broad areas. The content of each of
these three broad areas is then split between AS and A-level.

The split of content between AS and A-level is shown in the tables below.

© 2020 AQA 30f28
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3.1.1 Atomic structure

3.2.1 Periodicity

3.3.1 Introduction to
organic chemistry

3.1.2 Amount of
substance

3.2.2 Group 2, the
alkaline earth metals

3.3.2 Alkanes

3.1.3 Bonding

3.2.3 Group 7(17), the
halogens :

3.3.3 Halogenoalkanes

3.1.4 Energetics

3.3.4 Alkenes

3.1.5 Kinetics

3.3.5 Alcohols

3.1.6 Chemical
equilibrium, Le Chatelier's
principle and K.

3.3.6 Organic analysis

3.1.7 Oxidation, reduction
and redox equations

© 2020 AQA
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3.1.8 Thermodynamics

3.1.9 Rates of equations

3.1.10 Equilibrium
constant K, for
homogeneous systems

3.1.11 Electrode
potentials and
electrochemical cells

3.1.12 Acids and bases

3.2.4 Properties of Period
3 elements and their
oxides

3.2.5 Transition metals

3.2.6 Reactions of ions in
agueous solution

3.3.7 Optical isomerism

3.3.8 Aldehydes and
ketones

3.3.9 Carboxylic acids

and derivatives

3.3.10 Aromatic chemistry

3.3.11 Amines
3.3.12 Polymers

3.3.13 Amino acids,
proteins and DNA

3.3.14 Organic synthesis

3.3.15 Nuclear magnetic
resonance spectroscopy

3.3.16 Chromatography

Each section of the content begins with an overview, which describes the broader
context and encourages an understanding of the place each section has within the

subject. This overview will not be directly assessed.

The specification is presented in a two-column format:

that can be assessed in the written papers.

the left-hand column contains the specification content that you must cover, and

the right-hand column exemplifies the opportunities for maths and practical skills
to be developed throughout the course. These skills can be assessed through

any of the content on the written papers, not necessarily in the topics we have

signposted.

© 2020 AQA
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The assessment for the AS consists of two exams, which you will take at the end of
the course.

HEHEN + D
' What's assessed : What's assessed |
| o Relevant Physical chemistry | o Relevant Physical chemistry
: topics (sections 3.1.1t0 3.1.4, topics (sections 3.1.2t0 3.1.6) |
i 3.1.6and3.1.7) i e Organic chemistry (Section 3.3.1 |
o Inorganic chemistry (Section . 103.3.6) :
| 321103.23) ' o Relevant practical skills i
. e Relevant practical skills _' |
{ How it’s assessed . How it’s assessed
o Written exam: 1 hour 30 mins o Written exam: 1 hour 30 mins
f'e 80 marks ‘ o 80 marks
"o 50% of the AS o 50% of the AS
Questions Questions
e 65 marks of short and long o 65 marks of short and long
answer questions answer questions
o 15 marks of multiple choice o 15 marks of multiple choice
questions questions
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The assessment for the A-level consists of three exams, which you will take at the

end of the course.

[rEysiy il
| What's assessed

1o Relevant Physical
I chemistry topics
| (sections 3.1.1t0 3.1.4,
| 3.1.6t03.1.8and 3.1.10
[ 103.1.12)
¢ Inorganic chemistry
© (Section 3.2)
' Relevant practical skills

How it’s assessed

‘o Written exam: 2 hours
‘o 105 marks
ie  35% of the A-level

‘Questions

o 105 marks of long and

short answer questions

© 2020 AQA
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° Relevant Physical e
chemistry topics e
(sections 3.1.2 10 3.1.6
and 3.1.9) '

i
!

o Organic chemistry
(Section 3.3) ‘
* Relevant practical skills | |

|

!

|

i i
f |
|

How it’s assessed

i

| Written exam: 2 hours | 'e
o 105 marks
| |e 35% of the A-level | 1o

(

I
l
|
:

Questions

o 105 marks of shortand °
long answer questions.

[ETE O

fWhat's assessed

Any content

Any practical skills

' 'How it's assessed

Written exam: 2 hours !
90 marks
30% of the A-level

Questions

40 marks of questions
on practical techniques
and data analysis

20 marks of questions
testing across the
specification

30 marks of multiple
choice guestions

70f28
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As you know from GCSE, we have to write exam questions that address the
Assessment objectives (AOs). It is important you understand what these AOs are, so
you are well prepared. In Chemistry there are three AOs.

° AO1: Demonstrate knowledge and understanding of scientific ideas, processes,
techniques, and procedures (A-level about 30% of the marks).
o AO2: Apply knowledge and understanding of scientific ideas, processes,
techniques, and procedures:
e in a theoretical context
e in a practical context
o when handling qualitative data
e when handling quantitative data
(A-level about 45% of the marks).
e AQO3: Analyse, interpret, and evaluate scientific information, ideas, and evidence,
including in relation to:
o make judgements and reach conclusions
e develop and refine practical design and procedures
(A-level about 25% of the marks).

=ssment critaria

TISOTIBIIITHLL L

At least 20% of the marks for AS and A-level Chemistry will assess mathematical
skills, which will be equivalent to Level 2 (Higher Tier GCSE Mathematics) or above,

At least 15% of the overall assessment of AS and A-level Chemistry will assess
knowledge, skills and understanding in relation to practical work.

Command words are used in questions to tell you what is required when answering
the question. You can find definitions of the command words used in chemistry
assessments on the website. They are very similar to the command words used at

GCSE.

You can find a list of definitions of key working scientifically terms used in our AS and
A-level specification here.

You will become familiar with, and gain understanding of, these terms as you work
through the course.

© 2020 AQA 8of28



Transition activities

The following activities cover some of the key skills from GCSE science that will be
relevant at AS and A-level. They include the vocabulary used when working

scientifically and some maths and practical skills.

You can do these activities independently or in class. The booklet has been
produced so you can complete it electronically or print it out and do the activities on

paper.

The activities are not a test. Try the activities first and see what you remember and
then use textbooks or other resources to answer the questions. Don’t just go to
Google for the answers, as actively engaging with your notes and resources from
GCSE will make this learning experience much more worthwhile.

The answer booklet guides you through each answer. It is not set out like an exam
mark scheme but is to help you get the most out of the activities.

Understanding and applying the correct terms are key for practical science. Much of
the vocabulary you have used at GCSE for practical work will not change but some
terms are dealt with in more detail at A-level so are more complex.

© 2020 AQA 9of 28
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Link each term on the left to the correct definition on the right.

Hypothesis The maximum and minimum values of the
independent or dependent variable

Dependent variable A variable that is kept constant during an
experiment
Independent variable The quantily between readings, eg a set of 11

readings equally spaced over a distance of 1
metre would give an interval of 10 centimetres

Control variable A proposal intended to explain certain facts or
observations

Range A variable that is measured as the outcome of an
experiment

Interval A variable selected by the investigator and
whose values are changed during the
investigation

© 2020 AQA 10 of 28



BN G R e B O R CT T G A S R IV T R R PR O S LIEC I B AES

Link each term on the left to the correct definition on the right.

True value The range within which you would expect the
true value to lie

Accurate A measurement that is close to the true value

Resolution Repeated measurements that are very similar to
the calculated mean value

Precise The value that would be obtained in an ideal
measurement where there were no errors of any
kind
Uncertainty The smallest change that can be measured

using the measuring instrument that gives a
readable change in the reading

© 2020 AQA 11 of 28
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Random error

Systematic error

Zero error

Link each term on the left to the correct definition on the right.

Causes readings to differ from the true value by
a consistent amount each time a measurement is
made

When there is an indication that a measuring
system gives a false reading when the true value
of a measured quantity is zero

Causes readings to be spread about the true
value, due to results varying in an unpredictable
way from one measurement to the next

Every measurement has a size (eg 2.7) and a unit (eg metres or kilograms).
Sometimes, there are different units available for the same type of measurement. For

example, milligram, gram, kilogram and tonne are all units used for mass.

There is a standard system of units, called the S units, which are used for most

scientific purposes.

These units have all been defined by experiment so that the size of, say, a metre in
the UK is the same as a metre in China.

There are seven Sl base units, which are given in the table.

R e R e FY BTG I RS UInEIEE
Mass kilogram kg

Length metre m

Time second S

Electric current ampere A
Temperature kelvin K

Amount of substance mole mol
luminous intensity candela cd

All other units can be derived from the Sl base units. For example, area is measured
in metres square (written as m?) and speed is measured in metres per second

© 2020 AQA
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(written as m s~": not that this is a change from GCSE, where it would be written as
m/s).

SINE DISYTIES and pow ey

Very large and very small numbers can be complicated to work with if written out in
full with their SI unit. For example, measuring the width of a hair or the distance from
Manchester to London in metres (the Sl unit for length) would give numbers with a lot
of zeros before or after the decimal point, which would be difficult to work with.

So, we use prefixes that multiply or divide the numbers by different powers of ten to
give numbers that are easier to work with. You will be familiar with the prefixes milli
(meaning 1/1000), centi (1/100), and kilo (1 x 1000) from millimetres, centimetres

and kilometres.
There is a wide range of prefixes. Most of the quantities in scientific contexts will be
quoted using the prefixes that are multiples of 1000. For example, we would quote a

distance of 33 000 m as
33 km.

The most common prefixes you will encounter are given in the table.

{2} SUTHEE| oAtz oy als Vrisiidtsirazidla)s) #=(c {o)
Tera T 102 1.000 000 000 000
Giga G 10° 1.000 000 000
Mega | M 108 1000 000
kilo k 103 1000
deci d 107 0.1 110
centi |c 102 0.01 1/100
milli m 103 0.001 1/1000
micro | 10® 0.000 001 1/1 000 000
nano n 10° 0.000 000 Q01 1/1 000 000 000
pico p 1012 0.000 000 000 001 1/1 000 000 000 000
femto | f 10" 0.000 000 000 000 001 | 1/1 000 000 000 000 000

13 of 28
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1. What would be the most appropriate unit to use for the following
measurements?

a. The mass of water in a test tube.

b. The volume of water in a burette.

¢. The time taken for a solution to change colour.
d. The radius of a gold atom.

e. The number of particles eg atoms in a chemical.
f.  The temperature of a liquid.

2. Re-write the following quantities using the correct Sl units.

0.5 litres

5 minutes

20 °C

70 °F

10 ml (millilitres)
5.5 tonnes

96.4 microlitres (ul)

@*oooow

reaction of two constituents.

the correct Sl units.

at a temperature of 20 °C.

3. Scientists have been developing the production of a new material through the

Before going to commercial production, the scientists must give their data in

a. The flow rate of the critical chemical was reported as 240 grams per minute

Re-write this flow rate using the correct Sl units. Show your working.

© 2020 AQA
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1.

2.

Re-write the following.

0.1 metres in millimetres

1 centimetre in millimetres
104 micrograms in grams
1.1202 kilometres in metres
70 decilitres in millilitres

70 decilitres in litres

10 cm? in litres

2140 pascals in kilopascals

© 2020 AQA
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The delta symbol (A) is used to mean ‘change in'. You might not have seen this

symbol before in your GCSE Chemistry course, although it is used in some equations
in GCSE Physics.

RN R S Y SR e S L RS U B B

In exothermic and endothermiic reactions there are energy changes.

The diagram below shows the reaction profile for the reaction between zinc and
copper sulfate solution.

Energy

Progress of reaction

1. Which letter represents the products of the reaction?
2. Which letter represents the activation energy?

3. Complete the sentence using the words below.

The reaction is and therefore AH is
endothermic exothermic negative positive
© 2020 AQA
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The practical skills you learnt at GCSE will be further developed through the
practicals you undertake at A-level. Your teacher will explain in more detail the
requirements for practical work in Chemistry.

There is a practical handbook for Chemistry, which has lots of very useful information
to support you in developing these important skills. You can download a copy here:

I TUR R TR CEEEN U ETE

Students were investigating if the time the current flows through an electrolyte
affects the amount of copper deposited on the negative electrode.

Equipment;

Measuring cylinder

Balance

Two suitable electrodes g carbon reds
GV bulb and holcer

0.5 moles per dm? copper sulfate soluticn

Stopwatch 6V dc power
Wires - supply
Power supply

100 oy’ beaker

hulh and holder

negative electrcde

positive electrode
- N cepper sulfate

sclution
heaker

Method;
reeasure S0cm’ of the copper sulfate solution into the baaker.

lveasure and record the mass of (e negative elecirode.
Setup lhe arcuil. setling the power pack al GV dc.
Tum on the pov.er supply for the lime you have been given, then tirn Lhe povier pack off.

W

Remove and carefully dry the negative elecirods.
vieasure and record the mass of the negaiive elecirode.

o mon

1. Write a hypothesis for this investigation.
2. What do you predict will be the result of this investigation?

3. For this investigation, give

a. the independent variable
b. the dependent variable

c. a control variable.

4. What is the difference between repeatable and reproducible results?

© 2020 AQA 17 of 28



lab?

accurate?

6. How could you make the reading more precise?

8. The results the student recorded are given in the table.

5. What would be the most likely resolution of the balance you use in a school

7. Random errors cause readings to be spread about the true value.

How could you reduce the effect of random errors and make the results more

R R T e o T AR R B AP VIGEE
2 0.62 0.64 0.45
4 0.87 0.83 0.86
6 0.99 1.02 0.97
8 1.06 1.05 1.08
10 1.10 1.12 1.10

Calculate the mean increase in mass for each time measurement.

© 2020 AQA
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9. Plot a graph of your results.

19 0f 28

© 2020 AQA



SIE MMALNS 51iLS

Throughout your A-level Chemistry course you will need to be able to use
maths skills you have developed in your GCSE Chemistry and GCSE maths
courses, such as using standard form, rounding correctly and quoting your
answer to an appropriate number of significant figures.

EE LGS N T A TS S KIS

1. Write the following numbers in standard form:

a. 4000
b. 1000000

2. Zinc oxide can be produced as nanoparticles.

A nanoparticle of zinc oxide is a cube of side 82nm.

82 nm
i e

Calculate the surface area of a nanoparticle of zinc oxide. Give your answer in
standard form

3. Express the following numbers to 3 significant figures:

a. 57658
b. 0.045346

4. Toothpaste may contain sodium fluoride (NaF).

The concentration of sodium fluoride can be expressed in parts per million
(ppm). 1 ppm represents a concentration of 1 mg in every 1 kg of toothpaste.

A 1.00 g sample of toothpaste was found to contain 2.88 x 105 mol of sodium
fluoride.

© 2020 AQA 200f 28



Calculate the concentration of sodium fluoride, in ppm, for the sample of
toothpaste.

Give your answer to 3 significant figures.
Use the following information to help you

To convert moles to grams use g = moles x relative formula mass

Relative formula mass of NaF = 42

During your course you will need to become familiar with the periodic table of the
elements, and be able to use information from the table to answer questions.

There is a copy of the periodic table that you will be given to use in your exams on
the next page.

© 2020 AQA 210f28
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1. Give the atomic number of:

a. Osmium
b. Lead

c. Sodium
d. Chiorine

2. Give the relative atomic mass (A:) of:

Helium
Francium
Barium
Oxygen

poop

3. What is the number of neutrons in each of the following elements?

a. Fluorine
b. Beryllium
c. Gold

Helsr)elalifaiels

A AT a5 T (2 )T T e ()

State the formulae of the following compounds:

1. Methane
2. Sulfuric acid
3. Potassium manganate (VII)

4, Water

© 2020 AQA
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The table below lists the formulae of some common ions.

ROSHIVEONS NESAE IO ONS

Name Formula Name Formula
Aluminium APR* Bromide Br
Ammonium NH4* Carbonate | CO;*
Barium Ba? Chloride Cl-
Calcium Ca®* Fluoride F-
Copper(ll) Cu® lodide I-
Hydrogen H* Hydroxide OH-
lron(l1) Fe? Nitrate NOs-
Iron(ll) Fe®* Oxide Oz
Lead Pb% Sulfate S04
Lithium Li* Sulfide S
Magnesium Mg?*

Potassium K*

Silver Ag*

Sodium Na*

Zinc Zn?*

Use the table to state the formulae for the following ionic compounds.
1. Magnesium bromide
2. Barium oxide
3. Zinc chloride
4. Ammonium chloride
5. Ammonium carbonate
6. Aluminium bromide
7. Calcium nitrate
8. lron (Il) sulfate

9. lron (lll) sulfate

© 2020 AQA
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Use the periodic table on page 21 to help you answer these questions.

1. The smell of a pineapple is caused by ethyl butanoate.
A sample is known to contain:

0.360 g of carbon
0.060 g of hydrogen
0.160 g of oxygen.

What is the empirical formula of ethyl butyrate?

2. What is the empirical formula of a compound containing:

0.479 g of titanium
0.180 g of carbon
0.730 g of oxygen

3. A 300g sample of a substance is analysed and found to contain only carbon,

hydrogen and oxygen.
The sample contains 145.9 g of carbon and 24.32 g of hydrogen.

What is the empirical formula of the compound?
4. Another 300 g sample is known to contain only carbon, hydrogen and oxygen.
The percentage of carbon is found to be exactly the same as the percentage of

oxygen.
The percentage of hydrogen is known to be 5.99%.

What is the empirical formula of the compound?

© 2020 AQA 250f 28
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1. Write balanced symbol equations for the following reactions.

You'll need to use the information on the previous pages to work out the
formulae of the compounds.

Remember some of the elements may be diatomic molecules.
a. Aluminium + oxygen = aluminium oxide
b. Methane + oxygen - carbon dioxide + water

c. Calcium carbonate + hydrochloric acid = calcium chloride + water +
carbon dioxide

2. Chalcopyrite is a sulfide mineral with formula CuFeS,.

Chalcopyrite is the most important copper ore. It is a sulfide mineral, a member
of iron (2+) sulfides and a copper sulfide.

Copper can be produced from rock that contains CuFeS; in two stages.

Balance the equations for the two stages in this process.
Hint: remember that sometimes fractions have to be used to balance

_equations.
Stage 1: CuFeS:z + 02 + Si02 = Cu2S + Cuz0 + SOz + FeSiO 2
Stage 2: CuzS + CuO > Cu + S0O2

© 2020 AQA 26 0f 28
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The amount of a substance is measured in moles (the Sl unit). The mass of one
mole of a substance in grams is numerically equal to the relative formula mass of
the substance. One mole of a substance contains the same number of the stated
particles, atoms or ions as one mole of any other substance. The number of
atoms, molecules or ions in a mole of a given substance is the Avogadro constant.

The value of the Avogadro constant is

6.02 x 10?3 per mole.

Complete the table. Use the periodic table on page 21 to help you.

B O HR IO IES NS ORI AR E]es

FRESTARES

Helium 18.12 x 102
Chlorine (Cl) 14.2

Methane 4

Sulfuric acid 4.905

Ladugae SC RO S NG I SR E R PR e R U o R T GR35 S

1. What is the relative atomic mass of bromine if the two isotopes 7°Br and ®'Br
exist in equal amounts?

2. A sample of neon is made up of three isotopes:

20Ne accounts for 90.9%
2'Ne accounts for 0.3%
2Ne accounts for 8.8%.

What is the relative atomic mass of neon?
Give your answer to 4 significant figures.

3. Copper's isotopes are 5*Cu and %°Cu.

If the relative atomic mass of copper is 63.5, what are the relative abundances
of these isotopes?
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The ability to write coherently in a logical, well-structured way is an essential skill to
develop. At GCSE the 6-mark extended response questions are used so students
can demonstrate this skill. At A-level you will still need to write precise answers

using the correct scientific language.

The command word in a question, like at GCSE, is important as it gives you an
indication of what to include in your answers. For example, ‘explain' means you must
give reasons why things are happening, not just give a description. A comparison
needs advantages and disadvantages or points for and against.

ACEISGEES (B eSO R YT EH R

Compare the similarities and differences between ionic, covalent and metallic
bonding.
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