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Preparing for A-level Chemistry





















Welcome!
Chemistry is a challenging and rewarding A-level.  You will extend your knowledge from GCSE and develop into a confident and resilient problem-solver during the course. You’re going to develop your practical skills and begin to appreciate the important role that chemistry plays in the world today.

Watch this video as a taster of how you could make a difference.

FAQ
What specification will I study?
You’ll be covering the OCR A specification – you can find it here. 
How many lessons will I have a week?
You’ll have 4 lessons a week, each 1 hours and 5 minutes
Who will my teacher be?
The chemistry team is Jo Clare, Pete West and James Dawson – you’ll find out which of us are teaching you when you get your timetable.
What subjects go well with Chemistry?
It’s a challenging science subject so we recommend that you do other similar subjects.  Maths and Physics help to support the problem-solving and maths.  It also goes well with Biology, Economics and Environmental Science. 
What grades should I have?
We recommend at least a 6 in chemistry or Science as well as a 6 in Maths.  If you have got less than a 7 in Maths then we suggest you also take Core maths as this will support your problem-solving.  

What will I study?
In Year 1, you will study the following topics:
· Atomic structure
· Formulae and equations
· Moles calculations
· Acids and titrations
· Bonding and structure
· Redox
· Group 2 and group 7 chemistry
· Enthalpy changes
· Rates of Reaction
· Basics organic chemistry
· Alkenes and Haloalkanes
· Alcohols
Getting ready…

We recommend all students buy a textbook.  We sell the following books at the IT helpdesk…
[image: CRATBB71 - A-Level Chemistry for OCR A Student Book Bundle: Year 1 & 2 (with Online Editions)][image: CRARQB71 - New Complete Revision and Exam Practice A-Level Chemistry Bundle: OCR A Year 1 & 2]

If you receive a bursary, you can use this to buy your book. 
These books are also available to borrow from the LC:

[image: OCR AS/A level Chemistry A Student Book 1 + ActiveBook (OCR GCE Science 2015)][image: A Level Chemistry for OCR A: Year 1 and AS][image: OCR A-level Chemistry Student Guide: Practical Chemistry][image: Calculations in AS / A Level Chemistry]

You will also need:
· A scientific calculator
· A folder with dividers
· Lined paper
· Pens and pencils
· Highlighters
· A ruler

Students also find it useful to have:
· Blank flashcards
· A whiteboard and whiteboard pens to use at home
· Plastic wallets 
· A periodic table to have on your wall where you study.  The one you get in exams can be found here.

This booklet contains activities that will help you recap your GCSE knowledge and prepare for A-level chemistry.  If you didn’t attend Welcome to Huish, please print out your booklet.  Complete the tasks in the booklet then use the answers at the back to assess how you’ve done..  Hand in your completed booklet in your first lesson. All these topics will be developed in Year 1 of your studies
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Activity 1:  Atomic Structure
1. Watch this cartoon on the history of the atom.
2. [image: ]Now research the scientists involved and the key pieces of research that contributed towards the models we use today.  
Scientists to include are:
· Neils Bohr
· John Dalton
· Ernest Rutherford
· Democritus
· James Chadwick
· JJ Thomson
· Louis De Broglie
The website, compound chemistry is a good place to start your research.

3.  Revise atomic structure – make sure you can describe the structure of an atom and link the sub-atomic particles to the numbers on a periodic table.  This video will help you recap. 

4. Revise relative atomic mass calculations – this video will help you recap. 

When you’re ready, do the questions on the next page to test yourself (answers at the back of the booklet) ….


1. Complete the table to show the location, relative charge and relative mass of each sub-atomic particle found within an atom 

	Sub-atomic particle
	Location
	Relative charge
	Relative mass

	Neutron
	
	
	

	Electron
	
	
	

	Proton
	
	
	



2. Complete the missing data in the table below :

	Atom
	Atomic No.
	Mass No.
	No. of protons
	No. of electrons
	No. of neutrons

	N
	
	
	
	
	

	K
	
	
	
	
	

	
	5
	11
	
	
	

	
	
	
	18
	
	22



3. Calculate the relative atomic mass of the following elements.  Give your answers to 3SF.

Remember for each isotope you have to take into account it mass and its relative abundance, e.g. %

a) Boron contains: 19.77% 10B & 80.23% 11B


Ar: _____________
b) Silicon contains: 92.18% 28Si, 4.70% 29Si & 3.12% 30Si


Ar: _____________
c) Unknown X contains: 4.31% 50X, 83.76% 52X, 9.55% 53X & 2.38% 54X


Ar: _____________

Use the periodic table to work out the identity of this unknown element: ________________________
Activity 2: Formulae and Equations

1.  You need to know the formula and charge of common ions and compounds. This list includes some of the common ions you should know:
[image: M1 - Polyatomic Ions + Writing Chemical Formula - Sci(Chem)]

Use this quizlet to learn the formulae and test yourself until you are confident. 

2. This video here will help you recap how to write chemical formulae for ionic compounds.  

[image: ]

3. Now play the balancing equations game – can you beat level 3? 

[image: ]

When you have completed the tasks, do the questions on the next page to assess your understanding (answers at the back of the boolet)…
1.  Construct formulae for these ionic compounds:

[image: ]

2. Balance the following equations:

[image: ]

3. Write balanced equations for each of these reactions from their description.  You need to work out the formulae of the reactants and products first then balance the equations.

Hint:  Common gases like nitrogen and oxygen are all diatomic molecules (they go around in pairs like O2).

[image: ]


Activity 3:  Structure and Bonding 
1. Watch this video to quickly recap the ideas about structure, bonding and properties that you have met at GCSE.

[image: ]

2. At A-level, you will learn more about the intermolecular and electrostatic forces that hold structures together.  Watch this video to give you a taster of how the structure and bonding in water gives it unique properties.

[image: ]

Now answer these GCSE questions and assess your knowledge (answers at the back of the booklet)…
[image: ][image: ][image: ]Q1

[image: ]
[image: ]Q2

[image: ](d) 
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(e) 


[image: Cartoon Mole Stock Illustrations – 1,341 Cartoon Mole Stock ...]Activity 4: Moles calculations
Some students are daunted by the maths in chemistry before they begin their A-level.  The more you practise calculations, the better you will get at them so here are some activities to help you recap what you have done at GCSE.

1. Watch this video to recap the basic ideas you’ve met at GCSE.

2. Do this quiz to practise calculating Mr (molar mass) for different compounds.        
[image: Molecular Weight Calculator - BOC Sciences]
[image: ]












3. Watch this video to recap how to do reacting mass calculations.  You might have been shown a different way at GCSE so don’t panic – we cover these again in Year 1.


[image: ]


1. Calculate the Mr of each compound listed below, showing full working:
a) CaCO3		
b) Cu(OH)2	
c) (NH4)2SO4		
2. Calculate the number of moles in the following:


 
3. Calculate the mass of the following:

[image: ]

4. Carry out these reacting mass calculations: 
[image: ]
[image: ]
[image: ]
[image: ]
Activity 5:  Basic Organic Chemistry
1. Organic chemists use displayed, structural and skeletal formulae to describe compounds.  Watch this video about formulae as an introduction to this.

2. You have been introduced to naming alkanes at GCSE.  This year, you will learn how to name branched compounds.  Watch this video to introduce you to the naming rules. 

3.  At GCSE, you have met alkanes, alkenes, alcohols, carboxylic acids and esters.  You will meet more functional groups at A-level.  Here are lots…

[image: Organic Functional Groups [2016]]
Try this quiz to see how many you can identify…
[image: ]
4. Organic compounds are very important and are found in drugs, dyes, detergents, explosives and perfumes and just about everywhere else you can think of! Choose a molecule to research – find out its formula and structure and what we use it for then make a factsheet…

Molecules you could investigate include:

TNT, paracetamol, oxytocin, capsaicin, Sudan red, theobromine, ibuprofen, DDT… 

Hand in your poster with your completed booklet in your first chemistry lesson in September! 
Optional:  Practical Investigation

During your Chemistry A-level, you will keep a lab book as evidence of your experimental skills in order to achieve the Practical Endorsement.  You have to show competence in:

· Following instructions
· Planning and implementing experiments 
· Health and safety
· Recording data
· Using software, researching and reporting your experiments.

Task:  Carry out a project to investigate the natural dyes in plants. Starter by using red cabbage – you can use fresh or pickled!  Extract the juice and then test it with different acids and alkalis that you have in your house e.g. vinegar, lemon juice and baking powder. Take photos of your results and use them to write a report explaining what you have done.  You should include an introduction, a method and a results section. Extend your investigation to other fruit and veg – turmeric, red onions, beetroot and hydrangea flowers all contain natural indicators too. 
[image: Making a Red Cabbage pH Indicator: The Method and the Chemistry ...]
Questions to think about:
How will you make it a fair test?
What household acids and alkalis will you use to test your dyes?
Why do plants contain these compounds? 

Extra help: Maths skills for chemists
20% of the marks at A-level Chemistry are testing GCSE level maths skills.  You need to be confident at the following:
· Significant figures and decimal places
· Using standard form
· Calculating percentages
· Converting units
· Rearranging equations
· Drawing graphs
· Finding a gradient of a point on a curve using a tangent

This booklet here has some worksheets you can do to practise your maths skills (you might have to register with the Royal Society of Chemistry website to access it). 
Here are some more resources you could use to practise your basic skills…[image: Significant Figures (In Chemistry) - Lessons - Tes Teach]

· Significant figures and decimal places quiz  
· Video on significant figures 
· Video on decimal places


[image: Writing The Standard Form of Numbers]

· Quiz on standard form
· Video on standard form

[image: ]



· Watch this video to help you understand why standard form and prefixes are useful in science
· Recap how to convert units here
·  Use these flashcards to test yourself


Answers:

Activity 1:
	Sub-atomic particle
	Location
	Relative charge
	Relative mass

	Neutron
	Nucleus
	0
	1

	Electron
	In shells
	-1
	1/1820

	Proton
	Nucleus
	+1
	1


1. 







2. 
	Atom
	Atomic No.
	Mass No.
	No. of protons
	No. of electrons
	No. of neutrons

	N
	7
	14
	7
	7
	7

	K
	19
	39
	19
	19
	20

	B
	5
	11
	5
	5
	6

	Ar
	18
	40
	18
	18
	22



3. 
a) 10.8%
b) 28.1%
c) 52.0%, chromium


Activity 2:
1.  
a) MgO
b) Na2SO4
c) Ca(OH)2
d) Al2O3
e) Cu2O

2. [image: ]










3. 
[image: ]

Activity 3:

1.
a) A
b) D
c) C
d) E

[image: ]e) Dot and cross drawn in overlap between the two atoms. 

O
X





f) Weak forces between molecules ✔

2.  
a) Triple bond represented as 3 dots and 3 crosses in overlap between the atoms ✔
    2 Non-bonding electrons on each nitrogen ✔
[image: Covalent bonding: dot and cross diagrams]

b) Nitrogen is a simple covalent molecule ✔
    Molecules are held together by weak intermolecular forces ✔
    Only a small amount of energy is needed to overcome the forces ✔

c) In graphite, each carbon bonds to 3 other carbons ✔
    To give layers of hexagonal rings ✔
   It conducts electricity as there are declocalised electrons between the layers ✔
  It is soft as the layers can slide ✔

d) delocalised electrons  ✔
    move through the structure ✔
    and transfer energy ✔

e) strong electrostatic attractions ✔
    between oppositely charged ions ✔
   that require large amounts of energy to break the bonds. ✔

Activity 4: 

1. 
a) CaCO3		100.1
b) Cu(OH)2		97.5
c) [image: ](NH4)2SO4		132
2.  				
a) 5 moles
b) 0.345 moles
c) 40.3 moles
[image: ]
4. 
[image: ] [image: ]
[image: ]




Find out more….
As chemistry can be challenging, it helps to be curious and interested in the subject. You could:
	[image: Job of the Week: Development Chemist | CK Science]
	Investigate the types of jobs that need chemistry here – there are videos to watch and profiles to read – fancy being an astrochemist or an atmospheric chemist or a fine fragrance evaluator?


	[image: C:\Users\Joanna\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\B212AA29.tmp]
	Follow chemistry on social media - @compoundchem, @chronicleflask, @cenmag, @chemistryworld can be followed on Instagram, tik tok and X. 


	[image: Pictures: september calendar cartoon | Cartoon calendar showing ...]
	Find out more about important chemists from history at On This Day in Chemistry


	
[image: C:\Users\Joanna\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\5AE50457.tmp]
	Subsrcibe to a youtube channel

· The RSC channel has loads of things on it including Chemistry in Your Cupboard demos that you could try at home
· The University of Nottingham have produced lots of Periodic Videos including lots of investigations that you are not advised to try at home!
· The Crash Course chemistry videos will help you find out more and give you a taster of A-level chemistry.


	[image: C:\Users\Joanna\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\811E5619.tmp]
	Find out about the Lower Sixth Cambridge Chemistry Challenge and start training – there is a weekly quiz to try.


	[image: Free Books Clipart]
	Read a book.  Books that might interest you include Travelling With the Atom, The Science of Cooking, Molecules of Murder and The Disappearing Spoon




Any questions you have before you start then please email Jo Clare, the chemistry course manager joannac@richuish.ac.uk

See you in September 
13
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The reaction between silicon and nitrogen to form silicon nitride Si;N,.

The extraction of iron from iron(ll) oxide (Fe,0,) using carbon monoxide.

‘The preparation of boron trichloride from its elements.

The reaction of nitrogen and oxygen to form nitrogen monoxide.

‘The formation of silicon tetrachloride (SiCI,) from SiO, using chlorine gas and carbon.
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Q4. Figure 1 shows the structure of five substances.

A B D E
° I phasN
° e
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electrons.
(a) Which diagram shows a gas? Tick (v*) one box.
A B c D E
(b)  Which diagram shows the structure of diamond? Tick () one box.
A B c D E
(c)  Which diagram shows a metallic structure? Tick () one box.
A B c D E
(d)  Which diagram shows a polymer? Tick () one box.
A B c D E

(4]
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(e) Achlorine alom has 7 electrons in the outer shell
Two chlorine atoms covalently bond to form a chiorine molecule, Clz

Figure 2is a dot and cross diagram showing the outer shells and some electrons in a chiorine molecule.

Complete the dot and cross diagram. Show only the electrons in the outer shell
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() What s the reason for chiorine’s low boiling point? Tick (v*) one box.

Strong covalent bonds
Strong forces between molecules
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Weak forces between molecules

")




image22.png
Q5. This question is about structure and bonding,

(a) Complete the dot and cross diagram to show the covalent bonding in a nitrogen molecule, Nz

Show only the electrons in the outer shell
/ (
\ N N

Mo

(b)  Explain why nitrogen is a gas at room temperature. Answer in terms of nitrogen’s structure.

@

3)

(c) Graphite and fullerenes are forms of carbon. Graphite is soft and is a good conductor of electricity.

Explain why graphite has these properties. Answer in terms of structure and bonding.

)
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Explain why the structure of copper allows the conduction of thermal energy.
[3 marks]
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Explain why copper oxide (CuO) has a high melting point.
[3 marks]
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Atomic Weight
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Molar mass (CaCO3)=M(Ca)+M(C)+3 x M(O)
40 + 12 + 3(16)=100 g/mol
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What mass of oxygen reacts with 240 g of magnesium?

2Mg + Oz > 2MgO

1) Identify the substance whose mass is given — put a box
round it and write down the mass.

2) Identify the substance you are being asked to find the
mass of - put a box round it to make it obvious.

The formula of magnesium s Mg (not
2Mg),and sothe M, s 24 (not 46)

3) Find the moles of substance whose mass is given

4) Use the mole ratio from the equation to find the moles.
of the substance you are being to find the mass of.

5) Find the mass of this substance.
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a) 90.0gofH.0

b) 20.0g0f CaHio
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) 250 moles of PHy.

b) 0.400 moles of CoH;OH

©) 10.0 moles of Ca(OH).
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What mass of oxygen reacts with 80 g of
methane?

CHs + 202 - COz +2H,0

1)

2)

Identify the substance whose mass is given - put a box
round it and write down the mass.

Identify the substance you are being asked to find the
mass of - put a box round it to make it obvious.

3)

Find the moles of substance whose mass is given.

4)

Use the mole ratio from the equation to find the moles
of the substance you are being to find the mass of.

5)

Find the mass of this substance.
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b)

What mass of hydrogen is made when 3.6 g of
magnesium reacts with hydrochloric acid

Mg + 2HCl — MgCl + H,

1)

2)

Identify the substance whose mass is given - put a box
round it and write down the mass.

Identify the substance you are being asked to find the
mass of - put a box round it to make it obvious.

3)

Find the moles of substance whose mass is given.

4)

Use the mole ratio from the equation to find the moles
of the substance you are being to find the mass of.

5)

Find the mass of this substance.
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What mass of iron oxide is made when 16.8 g of
iron reacts with oxygen?

4Fe +30; > 2Fex05

1)

2)

Identify the substance whose mass is given - put a box
round it and write down the mass.

Identify the substance you are being asked to find the
mass of - put a box round it to make it obvious.

3)

Find the moles of substance whose mass is given.

4)

Use the mole ratio from the equation to find the moles
of the substance you are being to find the mass of.

5)

Find the mass of this substance.
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d)

What mass of iron can be made using 24.3 g of
aluminium?

2A1+Fe;0; - Al,0; + 2Fe

1)

2)

Identify the substance whose mass is given — put a box
round it and write down the mass.

Identify the substance you are being asked to find the
mass of - put a box round it to make it obvious.

3)

Find the moles of substance whose mass is given.

4)

Use the mole ratio from the equation to find the moles
of the substance you are being to find the mass of.

5)

Find the mass of this substance.
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FUNCTIONAL GROUPS IN ORGANIC CHEMISTRY

FUNCTIONAL GROUPS ARE GROUPS OF ATOMS IN ORGANIC MOLECULES THAT ARE RESPONSIBLE FOR THE CHARACTERISTIC CHEMICAL REACTIONS OF THOSE MOLECULES.
IN THE GENERAL FORMULAE SHOWN BELOW FOR EACH FUNCTIONAL GROUP, ‘R REPRESENTS THE REST OF THE MOLECULE, AND ‘X’ REPRESENTS ANY HALOGEN ATOM.
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eg. ethanoic acid

eg ethanoic anhydride  e.g. ethyl ethanoate

IMINE ISOCYANATE
Narming: -imine Naming: I isocyanate
e ethanimine eg. ethylisocyanate

AZ0 COMPOUND
Naming: azo-
eg. azoethane

EPOXIDE
Narming: -ene oxide
egethene oxide

AMIDE

Naming: -amide
eg. ethanamide

THIOL
Naming: -thiol
e methanethiol

HALOALKANE
Naming: halo-
eg. chloroethane

ACYL HALIDE

Narming: -oyl halide
eg. ethanoyi chloride

0

ARENE
Naming: -yl benzene
eg.ethyl benzene
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MAKING AN INDICATOR FROM RED CABBAGE

The compounds that give red cabbage its colour can be extracted and used as a pH indicator solution. Here we look at the method and the colours!

MAKING THE INDICATOR

ROUGHLY CHOP
THE CABBAGE

o
BOIL FORA oaaeoooooo@e

G ACIDIC ALKALINE ==y

i'— B2 BUTES

\ o e
"~ e
STRAIN AND :v‘

LET COOL 9

o Hydrogens on carbon atoms implied; each carbon has 4 bonds.

The red cabbage extract can be used to determine whether substances are acidic or
USE AS AN alkaline. The structures of the anthocyanin pigments which give the red cabbage its colour
INDICATOR! are subtly changed at varying pH. These different structures give a range of colours.

© Andy Brunning/Compound Interest 2017 - www.compoundchem.com | Twitter: @compoundchem | FB: www.facebook.com/compoundchem @@
This graphic is shared under a Creative Commons Attribution-NonCommercial-NoDerivatives licence.
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The reaction between silicon and nitrogen to form silicon nitride SizN;
3Si+N, — > SiN,

The exraction of iron from iron(Ill oxide (Fe;O5) using carbon monoxide.
Fe;0+ 300 ————» 2Fe +3CO;

The preparation of boron trichloride from ts elements.

B+15C, ———  » BCl;

The reaction of nitrogen and oxygen to form nitrogen monoxide.

Ny#0, ——— 5 2NO

The formation of silicon tetrachloride (SIGl,) from SiQ; using chiorine gas and carbon.
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What mass of oxygen reacts with 80 g of
methane?

CHs + 202 - COz +2H,0

1)

2)

Identify the substance whose mass is given - put a box
round it and write down the mass.

Identify the substance you are being asked to find the
mass of - put a box round it to make it obvious.

- CO; +2H,0

3)

Find the moles of substance whose mass is given.

4)

Use the mole ratio from the equation to find the moles
of the substance you are being to find the mass of.

moles O, = moles of CH, x 2= 5x 2 = 10 mol

5)

Find the mass of this substance.

mass Oz= M, xmoles =32x10=320g
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b)

What mass of hydrogen is made when 3.6 g of
magnesium reacts with hydrochloric acid

Mg + 2HCl — MgCl + H,

1)

Identify the substance whose mass is given — put a box
round it and write down the mass.

2) Identify the substance you are being asked to findthe | 3.6
mass of - put a box round it to make it obvious.
36
3) Find the moles of substance whose mass is given. moles Mg = 2228 = 2 _ 15 mgy
4)  Use the mole ratio from the equation to find the moles | moles H = moles of Mg = 0.15 mol

of the substance you are being to find the mass of.

5)

Find the mass of this substance.

mass H; = M, xmoles =2x0.15=030g
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What mass of iron oxide is made when 16.8 g of
iron reacts with oxygen?

4Fe +30; > 2Fex05

1)

Identify the substance whose mass is given - put a box
round it and write down the mass.

[4Fe}+ 30, > -

2) Identify the substance you are being asked tofindthe | 16.8¢
mass of - put a box round it to make it obvious.
3) Find the moles of substance whose mass is given. moles Fo = T - % — 03mol
4)  Use the mole ratio from the equation to find the moles | moles Fe;0; = moles of Fe +2=0.3 +2 = 0.15 mol

of the substance you are being to find the mass of.

5)

Find the mass of this substance.

mass Fez03 = M, x moles =160x0.15=24g
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d)

What mass of iron can be made using 24.3 g of
aluminium?

2A1+Fe;0; - Al,0; + 2Fe

1)

Identify the substance whose mass is given — put a box
round it and write down the mass.

281+ Fez0: > AL,0s +[2Fe]

2) Identify the substance you are being asked tofindthe | 24.3 g
mass of - put a box round it to make it obvious.
3) Find the moles of substance whose mass is given. moles Al = 1 _ % = 0omol
4) Use the mole ratio from the equation to find the moles | moles Fe = moles of Al = 0.9 mol
of the substance you are being to find the mass of.
5) Find the mass of this substance. mass Fe = M, xmoles =56x09=504g





image49.jpeg




image50.jpeg




image51.jpeg
ooooadooen
0oooooooog
oooogaoooep





image52.png
YouTube




image53.jpeg
Cambridge Chemistry Challenge Lower 6th




image54.png




