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Welcome to A Level Chemistry. In this booklet you will be given an overview of what A Level Chemistry involves and some introductory tasks for you to get back into the swing of things!

What is the subject about?

Chemistry is the study of how elements and their compounds behave. It overlaps with Physics and Biology as chemical principles underpin the physical environment in which we live, as well as all biological systems. In this course you will develop essential knowledge and understanding of fundamental chemical concepts, as well as a variety of areas of chemistry, and you will get to grips with how these relate to each other. You will also develop a deeper appreciation of how chemistry plays a major role in providing the comfortable modern lifestyle we appreciate and how it contributes to the success of the economy and to society more broadly.

What skills will I need and develop in this course?

You will need numerical, problem solving and communication skills, which you will develop further. You will also develop your practical and research skills – i.e. how to find relevant scientific information and how to analyse and evaluate scientific data.

What can the course lead to in terms of higher education and future careers?

This course is an excellent foundation (and indeed essential) for further study of chemistry, chemical engineering, medicine, veterinary science, dentistry, physiotherapy and related subjects such as pharmacy, pharmacology and biomedical sciences. It is also highly recommended for other sciences. This course also provides a valuable education if you take chemistry no further but wish to pursue a career in, for example, finance, publishing, patent law.
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What we do in Year 12 Chemistry

Content Overview

Module 1
Development of practical skills in Chemistry

Practical Skills assessed throughout the year and examined in a written examination

Module 2
Foundations in Chemistry

Atoms, compounds, molecules and equations Amount of substance

Acid–base and redox reactions Electrons, bonding and structure

Module 3 Periodic Table and Energy

The periodic table and periodicity Group 2 and the Halogens

Qualitative analysis Enthalpy changes

Reaction rates and equilibrium (qualitative)

Module 4 Core Organic Chemistry

Basic concepts Hydrocarbons

Alcohols and haloalkanes Organic synthesis

Analytical techniques (IR and MS)

Assessment Overview

Practical Skills

These will be assessed throughout the two-year course and will involve you keeping a record of your practical skills work (PAGs) in the form of a Lab folder. You will be provided with feedback after every PAG that has been completed.

External Examination Paper 1 – Breadth in Chemistry

This examination is split into two sections and assesses content from all teaching modules, 1 to 4 (70 marks). Section A – multiple choice questions worth 20 marks

Section B – short answer question styles (structured questions, problem solving, calculations, practical) and extended response questions. This is worth 50 marks.

1 hour 30 minutes

50% of the total AS Level

Examined in Summer 2018

External Examination Paper 1 – Depth in Chemistry

This examination assesses content from all teaching modules, 1 to 4.

Question styles include short answer (structured questions, problem solving, calculations, practical) and extended response questions. This is worth 70 marks.

1 hour 30 minutes

50% of the total AS Level

Examined in Summer 2018

Extra-Curricular Activities

Birmingham University lectures, revision classes and Spectroscopy in a Suitcase.
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Chemistry Advanced Level Useful Information

Equipment

Below are the minimum stationery requirements to successfully cater for your A-level Chemistry course:


2 x A4 folders
– for copied up notes

· 2 x A4 folder dividers




2 x Spiral books



– for class notes (you are expected to copy up class notes and add Additional research and transfer to A4 folders)







Calculator
– does not need to be scientific

Pens
– at least 2 black

· Pencils
· Ruler
· Rubber
· 3 Highlighters
Websites

These are websites that you should bookmark. They are extremely useful to either help you do additional research, explain a topic you are finding difficult or support your revision program.

www.chemguide.org
www.docbrown.info
www.avagadro.co.uk
www.chemsheets.co.uk
www.rsc.org/chemnet
www.knockhardy.org.uk/ppoints
www.a-levelrevision.co.uk
Magazines/Articles

You may want to subscribe to:

· Catalyst (chemistry magazine designed for A-level pupils, useful subject articles, how chemistry is applied in real life, exam help)
· New Scientist (popular weekly science and technology magazine containing cutting edge science, it’s applications and ethics)
Textbooks

You may want to buy from the Science department:

CGP OCR A AS/A2 level Chemistry – Student book

CGP OCR A AS/A2 level Chemistry – Complete Revision & Practice

Hodder Education OCR Chemistry A Student Guide 1: Development of practical skills and Foundations in Chemistry

Hodder Education OCR Chemistry A Student Guide 2: Periodic table, Energy and Core organic Chemistry
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Preparing for your Transition Test in September

You will have a transition test which will take place in the first full week of lessons in September. 
Below are a list of topics that you need to go back and prepare for and revise:

Atomic structure

Structure & Bonding

Organic chemistry – Alkanes & alkenes Calculations in Chemistry

Use the Introduction to A level tasks found later on in this booklet to help you get started.

Your teacher will be providing you with a CGP Headstart to A level Chemistry book when you start in September. Use this book to help you revise also.
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Research Task

I would like you to choose a question from below. Make a poster or powerpoint explaining the answer using as much chemistry knowledge as you can.

· Why do sweaty socks smell cheesy?
· Why are lemons sour?
· DDT?
· Why can a pond-skater skate?
· TNT?
· Why does nail varnish remover remove nail varnish?
· Why are diamonds forever?
· Why does sugar dissolve in tea?
· DNA?
· Why do oranges taste different to lemons?
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Name

Hydrogen
Sodium
Silver
Potassium
Lithium
Ammonium
Barium
Calcium
Copper(ll)
Magnesium
Zinc

Lead
Iron(Il)
Iron(I1l)
Aluminium

Formula

H+
Na*
Ag*
K
Li+
NH,*
Ba 2+
Ca 2+
Cu 2+
Mg?2*
Zn 2+
Pb 2+
Fe 2+
Fe 3+
AI 3+

Negative ions

Name

Chloride
Bromide
Fluoride
lodide
Hydroxide
Nitrate
Oxide
Sulfide
Sulfate
Carbonate

Formula

CI~



Introduction to A Level Chemistry

Please complete the tasks below to ensure that you are confident with the GCSE knowledge required for the A level Chemistry Course. You will be having a Transition test shortly!

Here are some of the chemical symbols that we will be frequently using in A Level Chemistry. Check you know them all.

	H
	
	Fe
	

	
	
	
	

	O
	
	Cu
	

	
	
	
	

	P
	
	Zn
	

	
	
	
	

	S
	
	Ni
	

	
	
	
	

	F
	
	Ca
	

	
	
	
	

	C
	
	Na
	

	
	
	
	

	K
	
	He
	

	
	
	
	

	I
	
	Ar
	

	
	
	
	

	N
	
	Si
	

	
	
	
	

	Mg
	
	Pb
	

	
	
	
	

	Mn
	
	Hg
	

	
	
	
	

	Cl
	
	Au
	

	
	
	
	

	Br
	
	Pt
	

	
	
	
	

	Al
	
	Ti
	

	
	
	
	

	Cr
	
	Ag
	

	
	
	
	


How about these formula?

	H2SO4
	
	CO2
	

	
	
	
	

	HCl
	
	NH3
	

	
	
	
	

	HNO3
	
	NaCl
	

	
	
	
	

	NaOH
	
	CuSO4
	

	
	
	
	

	CaCO3
	
	NaNO3
	

	
	
	
	

	H2O
	
	CH4
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Can you work out the formula from the name?

Use the ions sheet (at the back) to work out the formula of these compounds. (If you get stuck, remember the cross over rule)

a) calcium sulfide
b) zinc iodide

c) lead nitrate
d) ammonium hydroxide

e) aluminium fluoride
f) iron (II) sulfate

g) iron (III) sulfate
h) silver oxide

i) copper (II) carbonate
j) aluminium sulfate
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Remember balancing all those equations? Here are a few to brush up on. Write the word equation underneath.

1)
NaOH
+
HCl
NaCl
+
H2O

2)
Mg
+
HNO3
Mg(NO3)2
+
H2

3)
N2
+
H2
NH3

4)
K2CO3
+
HNO3
KNO3
+
H2O
+
CO2

5)
C2H6
+
O2
CO2
+
H2O

6)
FeO
+
Al
Fe
+
Al2O3

Write balanced chemical equations for the following reactions:

a) sodium hydroxide + hydrochloric acid   sodium chloride + water

b) magnesium + sulphuric acid   magnesium sulphate + hydrogen

c) copper carbonate + nitric acid   copper nitrate + carbon dioxide + water

d) lithium + zinc chloride   lithium chloride + zinc

e) sodium hydrogencarbonate + sulphuric acid   sodium sulphate + carbon dioxide + water
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How about Relative Atomic Mass (Ar) and Relative Formula Mass (Mr)?

Calculate the Ar or Mr for the following:


Cu

Cl2

H2O

FeSO4

C2H6O

Na2CO3

Al(NO3)2


KMnO4

Na2Cr2O7

Al2(SO4)3

Easy so far!!!!!!

Percentage Composition To find the percentage composition of each element present in a compound:


%age mass of element =
mass of element in sample x 100% total mass of sample

Example :

Calculate the percentage composition of each element present in potassium nitrate (KNO3).

Step 1 -
K = 39
N = 14
O = 16

Relative formula mass = 39 + 14 + (3 x 16) = 101

Step 2 -
%age potassium = (39/101) x 100 = 38.6% %age nitrogen = (14/101) x 100 = 13.9% %age oxygen = ((16 x 3)/101) x 100 = 47.5%
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Empirical formula To find the empirical formula of a compound from the %age composition:

Step 1 – Find the RMM of each element present.

Step 2 – Assume that you have 100g of the substance and divide the percentage of each element by the RMM.

Step 3 – Divide each of the answers you got in step 2 by the lowest number.

Example:

A compound is found to contain 40% copper, 20% sulphur and 40% oxygen. Find the empirical formula.

Step 1 –
Cu = 64
S = 32
O = 16

Step 2 -
copper : 40/64 = 0.625

Sulphur : 20/32 = 0.625

Oxygen : 40/16 = 2.5

Step 3 -
Lowest number = 0.625. Divide through by 0.625 Copper : 0.625/0.625 = 1

Sulphur : 0.625/0.625 = 1

Oxygen : 2.5/0.625 = 4

Therefore, this compound contains 1 atom copper, 1 atom sulphur and 4 atoms oxygen. Empirical formula = CuSO4

Try these:

1) Find the percentage mass of each element in the following compounds:

a) sodium chloride – NaCl

b) calcium oxide – CaO

c) lead sulfide – PbS

d) magnesium chloride - MgCl2

e) sodium oxide - Na2O

f) sodium hydroxide – NaOH

g) potassium nitrate - KNO3

h) calcium carbonate - CaCO3

i) copper sulfate - CuSO4
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2) Calculate the empirical formulae of the following:

a) Compound A
=
50.8% Cu,
11.1% N,
38.1% O

	b) Compound B
	=
	56.4% Pb,
	43.6% Br
	

	c) Compound C
	
	=
	75% C,
	
	25% H
	

	d) Compound D
	=
	63.2% Mn,
	36.8% 0
	

	e) Compound E
	
	=
	24.7% K,
	34.8% Mn,
	40.5% O
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Moles in Reactions

We can use moles to work out how much product we expect to be made from a certain amount of reactants.

Look at the reaction below:

NaOH
+
HCl
NaCl
+
H2O

This equation tells us that 1 mole of NaOH reacts with 1 mole of HCl to produce 1 mole NaCl and 1 mole of H2O.

Therefore if 0.5 moles of NaOH and HCl are made to react, I will produce 0.5 moles of NaCl and H2O.

Q - What mass of NaCl would be produced from 32g of NaOH reacting with an excess of HCl?

A –
Number of moles in 32g NaOH =
mass NaOH in reaction

Mr NaOH

Mr NaOH = 23 + 16 + 1 = 40g

Therefore, moles NaOH reacting = 32 / 40 = 0.8 moles.

0.8 moles of NaOH produce 0.8 moles NaCl.

Mass NaCl formed = number of moles x RFM

Mr NaCl = 23 + 35.5 = 58.5

Therefore, mass NaCl formed = 0.8 x 58.5 = 46.8g

Try these:

a) 2Cu + O2   2CuO

What mass of CuO would form if you burnt 64g Cu in excess O2

b) Mg + 2HCl   MgCl2 + H2

What mass of MgCl2 would you expect to form from 32g Mg and excess HCl?

c) 2Na + 2H2O   2NaOH + H2

What mass of NaOH would be formed if 4.6g Na react with excess water?

d) 2Al + 6HCl   2AlCl3 + 3H2

What mass of HCl would be needed to react with 5.4g Al?

If 200cm3 of HCl are used in the reaction, what would be the molarity of the acid?
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Knowing Your Ions

You will receive a periodic table in the exam however you WILL NOT receive a list of formulae of common ions as you did at GCSE.

It is essential that you LEARN the following ions in order to successfully complete easy mark questions!


Learn These!
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