Preparing to begin A-level Chemistry
at
Hereford Sixth Form College



Introduction

These pages aim to make sure that your knowledge and understanding from GCSE have put you in a
good place to begin the A-level work next year. They focus on topics from GCSE and key skills
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Section A: Maths Skills for Chemistry

Chemistry at A-level makes use of many maths skills. The examples we will see below are not
Chemistry related but they do show the kind of manipulations you will have to be able to carry out.
When you've learned the relevant chemistry, you’ll be applying the skills to new chemical scenarios.

If you don’t yet have these skills, please be aware that it’s going to require a lot of extra work to
develop them. We will be assuming you can do these things.

At the end of this section, there are a number of questions for you to have a go at. For this section
only, you should answer on paper and bring your answers in to hand to your teacher when you
have your first lesson.

Itis very important to show your working fully in answering these questions.

Al Rearranging Equations

This is a very important thing to be able to do, as it comes up a lot in chemical problems. The
important thing is to remember that you can do whatever you like to one side of an equation, as
long as you do the same to the other side. This allows both sides to remain equal and it’s still an
equation.

Al.1 Adding and subtracting5.32 841.92 reW’nBT/F2 11.04 11.04 acting



Al.2 Multiplying and dividing

If there’s a division we can multiply both sides. Let’s consider the very familiar equation for velocity:
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If we want to make distance the subject, we need to spot












A3 Standard form

A3.1 What is standard form?

It is very common in science to give numbers — especially very small or very big ones — in standard
form:

e.g. 52171 can be written as 5.2171 x 10* and 0.0000337 is 3.37 x 10

They all have an index: this is the number written as a superscript. This tells us how many tens are in
the multiplication we do to form that number. For example, 102 tells us that we have carried out
10x10. 102 says 10x10x10 and so on.

The number in front tells us how many “lots” of this we have. So, 1.2 x 102 tells us that we have
carried out 10x10 to arrive at 100, then we have 1.2 “lots” of this, so (1.2 x 100) or 120.

When the index is negative, it tells us how many times ten appears in the division we do: so, 102
tells us that we have divided by 10 twice e.g. 1/(10x10) or 1/100. Again, the number in front tells us
how many lots of this we have. So 12.x10x? is the same as 1/100 or 0.01 then we have 1.2 lots of






A4.3 Converting volume units.

How many cm? are in 1 m?? It’s not 100!

Remember that we calculate area by multiplying two lengths together. So an area of 1m2 is
calculated by multiplying: 1 m x 1 m. This is actually 100 cm x 100 cm so in cm?, the area is 100 cm x
100 cm = 10,000 cm?. The conversion factor is 10,000.

So, convert the lengths before working out the area.

Now, volumes are calculated by multiplying three lengths. 1 m? is calculated by multiplying: 1 m x
1m x 1 m. This is 100 cm x 100 cm x 100 cm = 1,000,000 cm®. 1 m? is a lot of cm®! The conversion
factor is 1,000,000.

So, convert the lengths before working out the volume.

A4.4 Your turn. Convert the following volumes. Bear in mind what you learned earlier: when you
convert, are you making the number bigger or smaller? Are you multiplying or dividing?
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A5 Questions for handing in

Now here are the questions for handing in: they aren’t specifically related to Chemistry but use the
key skills that you'll need to deal with A-level chemical calculations. Be careful with units!

Please answer on paper and have them ready to hand to your teacher in your first lesson:
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Use this relationship to find how far a cormorant can travel in 1200 seconds, if it is flying at 5
ms™.
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2. Use the same relationship to find out how long it takes a car travelling at 50 ms™ to travel 50
km.
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4. If alabrador grows at a steady rate, we can write an expression for its mass:

z 7 v ’, & \
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where mass is in kg, growth rate is in kg per day (kg day?) and time is in days.

If a labrador has a mass of 17.6 kg after 180 days and its growth rate is 0.0950 kg day, what
was its birth mass, mo?
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5. What is 3034560 to 4 significant figures?
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6. Put the following numbers into standard form:

i. 356,000
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il. 0.00714
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7. Express the following as conventional numbers (write out in full):

i. 1.04 x 10°

LSO GO COIE CEIE COIR CORE GO CORE COE COIE CORE O GO COR CORE GO COI COIR GO COR COIR GO COIE O COE COE O GO COIE COIE GO CORE GO COIE COE CORE GO COIR 6

il. 2.22x10*
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What is 247 g in kg?
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A3.2 Your turn.

Write the following standard form numbers out in full.

B pwpt 10,000 0 plowpm 1,300,000
% ¢ wpt 0.02 08 vigwpT 0.00056
A3.4 Your turn

Write the following in standard form. If it’s not clear, assume 2 significant figures.

0§ prrirenn 1x10° s por 1.3x10?
00§ pumhrn 1.5x10° 10§ e 1x10°
08 TR 6.7x10°

A4.2 Your turn. Convert the following numbers. Think about whether you are making the number
larger or smaller.

% v 0E & 5000 m M8 o & 0€ W& 0.0003 or 3x10* km
0 puimem'QOENN T ©0 15.02 kg 08 pipapm WQ0EQ 1.6x10%g
L8 pogm &N oEQ (4s.f) 1.320 g

(1 mg is 1 milligram)

A4.4 Your turn. Convert the following volumes. Bear in mind what you learned earlier: when you
convert, are you making the number bigger or smaller? Are you multiplying or dividing?

Bo& 0f0c 3,000,000 cm®
M ominmm O& 0 & 0.03m?

0 pleopm GG 0f & 0.16 m®

04 pipwpm Q0 Q 1.6x10% g
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Section B: Important Ideas for Chemistry

f  This section covers a number of important topics that you may already have learned
something about at GCSE. Don’t worry if you haven’t covered any of these things: we will be
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Each element has its own square on the table which includes three key pieces of information:
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B2.2 Your turn.

1. Complete the table.

Protons | Neutrons | Electrons Symbol
i 1 1 1
il 26 30 26
iii 92 143 289,U
iv |

2. Write the name and the symbol for what you get when:
i. An oxygen atom gains two electrons. « « « « « « « € « € € € € & & & & «

ii. An aluminium atom loses three electrons « « « « « « « €« €« €« €« € €« € € « «

B3 Chemical Calculations

B3.1 Relative atomic mass

The mass number refers to a specific isotope. However — with rare exceptions —we are usually
working in Chemistry not with individual atoms but with enormous numbers of atoms (e.g. a mugful
of neon gas contains around 10,000,000,000,000,000,000,000 atoms). These will generally include a
mixture of isotopes (our mugful of neon is a mixture of ?°Ne, 2!Ne and ?>Ne atoms, for example).
These all have the same atomic number (same
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might have been perhaps the most obvious move) but we’ve chosen *2C. 1/12 of the mass of a 12C
atom is “1” in our relative atomic mass scale.

So we define relative atomic mass:

I Relative atomic mass (A:) is the weighted mean mass of an atom of an element relative to
1/12 of the mass of an atom of *%C.

Take carbon. It has two naturally-occurring isotopes in meaningful amounts: 2C and 3C. The relative
masses are 12.000 and 13.003. In any given sample, the average mass will be between the two.
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B3.3 The mole

The Mole is a quantity that’s used in Chemistry to define an amount of a substance. The definition of
a mole looks a bit strange:

f One mole is the amount of substance containing the Avogadro number of atoms,
molecules or groups of ions.
1 Avogadro’s number is = 6.02 x 102* mol* (ie 602 000 000 000 000 000 000 000)

What we’re doing is a bit like counting boxes of bananas instead of individual bananas. Rather than
state that we have 15,500 bananas it would be better to say that we have 310 boxes of bananas,
each with 50 bananas. As long as everyone knows how many are in a box, then it's a more
convenient way of counting them. We all know what 153 boxes of bananas means. It’s just that the
Chemistry “box” is defined as quite a lot of “bananas” (atoms)! Otherwise, we’d be dealing with
huge numbers all the time.

The oddly-defined “box” is actually a convenient size because we’re saying that 12 g of ?C is 1 box.
Now because Mg atoms are twice as heavy, 1 box would have a mass of 24 g. “®Ti is four times a s
heavy so its box would have a mass of 48 g. All the boxes have the same number of atoms. IT’s Na in
each box.

We call the box a mole. One mole of any substance contains the same number (Na) of particles. So
we can make this incredibly important general statement:

One mole of atoms of any element has a mass (in grams) that is numerically equal to the relative
atomic mass.

For example, Iron has a relative atomic mass of 55.8 (find it in the Periodic Table), so 1 mole of iron
has a mass of 55.8g.

B3.4 Your turn
1. What is the mass of 3 moles of fluorine atoms?

L ACEAEAELEE@LLAEALAEEAQLEAULEKEK KK KKK KKK KL
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2. How many atoms are there?

LSO COIR GO COIE GO CORE GO (O GO GO GO GO GO (O COIE COI GO GO (O CIE AR COI CORR GO COIE COIR COIR GO (IR GO GO CRR GO (O GO GO (O GO GO (O
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3. A sample of Ne (neon) atoms has a mass of 4 g. How many moles is this?

LCEIE COIE GO COE GO CIE GO (O GO COIE (O GO COIE (O GO COIE GO GO (O (I GO CQ COIE GO COIE CIR GO COE (IR GO (O CRR GO (IR GO GO (O GO GO (O
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4. How many atoms are in the sample of Neon?

ECOIE GO CORE COIE GO COIE GO COR COIE GO COE COIE COE COE COE COR COE GO COE CIE COIR GO COIE COIE GO COR COIE GO COE CO COE CRR GO CO GO O CO COIE GO COR (4
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B3.5 Relative formula mass, M,

Relative formula mass lets us work with substances with more than one atom in their formula by
simply adding up the individual relative atomic masses to get the relative formula mass (M;).

Oxygen exists as molecules made up of pairs of oxygen atoms, so its formula is O..
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B4 Structure and Bonding
There are basically 3 ways in which atoms can form strong bonds to other atoms:

A lonic bonding is electrostatic attraction between oppositely charged ions. It most commonly
occurs when a metal forms a compound with a non-metal. For example, NaF and FeCl; are
ionic.

A Covalent bonding happens when two atoms share a pair of electrons. The bond is the
attractive force between the shared pair and the nuclei of the two atoms. This type of

bonding is common when non-metals react with one another. For example, H,0 has
covalent bonding.

A Metallic bonding occurs between the atoms of metallic elements — it is the attractive force
between a lattice of positive ions and a sea of delocalised electrons surrounding them.

B4.1 lonic bonding

This most often occurs when a metal forms a compound with a non-metal (this is not always the
case, but it's a good guideline for when bonding will be ionic. So the correct definition is:
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B5.2 Your turn
1. Balance the following by adding balancing numbers.

i. C + H> -
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2. Write the name and the symbol for what you get when:
() An oxygen atom gains two electrons. « « « « « « « « « 0%« « « « «

(i) An aluminium atom loses three electrons « « « « « « « AP« « « « «

B3.2 Your turn

1. Sulfur occurs as a mixture of 3 isotopes: 325: 94.9% 5: 0.80% 35 : 4.3%.
Calculate the relative atomic mass of sulfur.

(32x94.9) + (33x0.8) + (34x4.3) = 32.09
100

B3.4 Your turn

1. What is the mass of 3 moles of fluorine atoms?
1 mole has a mass of 19.0 g so 3 moles has a mass of 3x19.0g=57.0g
2. How many atoms are there?
Each mole has N, atoms, so 3 moles has 3xNa or 3x6.022x10% = 18.066x10%* (or 1.8066x10%%)
3. Asample of Ne (neon) atoms has a mass of 4.0 g. How many moles is this?
One mole has a mass of 20.2 g. S0 4.0 g is 4/20.2 = 0.20 mole
4. How many atoms are in the sample of Neon?
1 mole has Na atoms so 0.20 mole has 0.20 x N = 1.2x10%

B3.6 Your turn

1. What is the relative formula mass of CH4?
12.0+4(1.0)=16.0

2. What would be the mass of 2 moles of CHs molecules?
One mole would have a mass of 16.0 g, so 2 moles has a mass of 2x16.0 =32.0 g

3. A molecule containing only carbon and hydrogen has a relative formula mass of 44.0. It has 3
carbon atoms. How many H atoms are there?

3 C atoms have a combined mass of 3x12.0 = 36.0. This leaves a mass of 44.0-36.0 = 8.0
which is 8.0/1.0 = 8 hydrogens. 3 carbons and 8 hydrogens together have a formula CsHs.
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2.

For the following reactions, you first have to write formulae for the reactant and products
before balancing. Use what you learned earlier: remember to match the charges of the ions
in an ionic compound’s formula and remember the formulae of the polyatomic ions.

burning magnesium in oxygen to give magnesium oxide (oxygen is a diatomic molecule)

€« €« €« « « 2Mg+ 072 » ZMJO.« « € € € € € € € € € € € & €& & & € « K « «

sodium + chlorine —  sodium chloride (chlorine is a diatomic molecule)

« « « « « 2Na+Clr - 2NaCl« « « « « €« €« €« € € € € € € € € € € € € & & «

sodium + water —  sodium hydroxide + hydrogen

« « « « « 2Na+2H,0 - 2NaOH +H
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