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Chemistry

Introduction

The AS Level Course studied at St Christopher’s will follow the OCR Chemistry A syllabus that can be found online:
http://www.ocr.org.uk.

You may wish to download the specification from the OCR website in order to view the specification material in more detail.

The AS Chemistry course begins with a recap of the fundamentals about the structure of the atom, the arrangement of electrons,
bonding in chemicals and calculations about the amount of substance.

To ensure that you are familiar with these ideas work through the following questions before you start the Lower Sixth. We need
you to be confident with basic GCSE chemistry ideas, particularly formulae and balancing equations. Use the periodic table at the
back for any calculations.

If you have any questions about the course at all don’t hesitate to contact Mr Bailey on s.bailey@st-christophers.org

Hand this booklet in to your Chemistry teacher at your first AS Chemistry lesson.

Enjoy your summer and we’ll see you in September

Mr Bailey

Book Recommendations

(<) Q“ﬁg{ﬁ 5| Periodic Tales: The Curious Lives of the Elements (Paperback)

| e Sy iy Hugh Aldersey-Williams
T M Al ISBN-10: 0141041455
Pl / | http://bit.ly/pixichembook1

il laal This book covers the chemical elements, where they come from and how they are used. There are loads of

fascinating insights into uses for chemicals you would never even thought about.

fEe Au fﬁ

L The Science of Everyday Life: Why Teapots Dribble, Toast Burns and Light Bulbs Shine (Hardback)

© . °| MartyJopson
. ®® ® | ISBN-10: 1782434186

SCIENC = | http://bit.ly/pixlchembook2

The title says it all really, lots of interesting stuff about the things around your home!

Bad Science (Paperback)
Ben Goldacre

ISBN-10: 000728487X
http://bit.ly/pixlchembook3

Here Ben Goldacre takes apart anyone who published bad/misleading or dodgy science - this book will make
you think about everything the advertising industry tries to sell you by making it sound ‘sciency’.

Calculations in AS/A Level Chemistry (Paperback)
Jim Clark

ISBN-10: 0582411270
http://bit.ly/pixlchembook4

If you struggle with the calculations side of chemistry, this is the book for oyu. It covers all the possible
calculations you are ever likely to come across. Brought to you by the same guy who wrote the excellent
chemguide.co.uk website.




Salters Advanced Chemistry: Chemical Storylines

Do not feel you need to buy the latest edition (unless you are doing Salters chemistry!), you can pick up an old
edition for a few pounds on eBay. This book gives you an insight into how chemistry is used to solve everyday
problems from global pollution, through feeding the world to making new medicines to treat disease.

Rough Science: The Open University (34 Episodes Available)

Real scientists are ‘stranded’ on an island and are given scientific problems
to solve using only what they can find on the island. great fun if you like to
see how science is used in solving problems. There are six series in total.

http://bit.ly/pixlchemvidla
http://www.dailymotion.com/playlist/x2igjg_Rough-Science_rough-
science-full-series/1#video=xxw6pr

or

http://bit.ly/pixlchemvid1b
https://www.youtube.com/watch?v=IUoDWAt2591

A Thread of Quicksilver: The Open University

; A brilliant history of the most mysterious of elements - mercury. This

A - SRR program shows you how a single substance led to empires and war, as well
g8 as showing you some of the cooler properties of mercury.

. % http://bit.ly/pixlchemvid2
b “"‘? =  https://www.youtube.com/watch?v=t46lvTxHHTA

chksﬂver &

10 Weird and Wonderful Chemical Reactions
10 good demonstration reactions, can you work out the chemistry of ... any
... of them?

g 10§
MOST AMAZING
'CHEMICAL REACTIONS

http://bit.ly/pixlchemvid3
https://www.youtube.com/watch?v=0Bt6RPP2ANI
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Basic Maths Ideas

It is important that you do not lose marks in your exams because your maths is letting you down. You should be confident in
using standard form and be able to give your answers for calculations to an appropriate degree of precision (often 3 sig figs but
not always). You also need to be comfortable rearranging formula and performing multistep calculations.

Significant Figures

Task 1

1. Write the following numbers to the quoted number of sig figs.

345789 4sigfigs 1.559 2sigfigs.
297300 3sigfigs 7.6902 3sigfigs.
0.07896 3sigfigs o 0.00023185 1sigfig.
6 3sigfigs 0.766033 4sigfigs.
0.001563  3sigfigs ..o 0.0090829  3sigfigs. i
0.01 4sigfigs .. 8.830585 S5sigfigs.
674 1sigfig. . 165650.8 5sigfigs.

70.87 2 sig figs. oo 5.1127634  4sigfigs. oo



Chemistry

Task 2

2. Check the following sums and correct the answers to an appropriate number of sig figs. If necessary.

a) 35.6 +56.27 = 919
b) 4.337 + 84.7128 = 88.050 )
) 6.2+4.114 = 103 )
d) 7.331+12.42 = 1975 ]
e) 22.5285+22.14+4.266 = 4894
f) 88.489+7.133+6.5 = 1012 ]
g) 48.835-9.1 = 397
h) 16.221-8.28 = 794
i) 101.12-98.7 = 24
i) 13.7+25.466 =392
k) 45.758-33.22 = 1254
) 19.6-8.77 = 108 )

3. Complete the following sums and write the answers to an appropriate number of sig figs.

a) 32.567 +135.0 + 1.4567 =,
b) 246.24 +238.278 + 98.3 =,
) 658.0+23.5478 +1345.29 = ...
d) 456.012 - 79.885 - 56.5 =,
e) 6125 x 384 =,
f) 750+ 25 =,
g) 25.00 x 0.0100 =,
h) 0.000152 x 13 =,
i) 13.5+0.182 =,

j) 0.0125x0.025 =,



Standard Form / Scientific Notation

Tasks

1.

Write the following numbers in normal notation.

a) 1.5x103%
b) 4.6 x10%
c) 3.575x10°
d) 534x107
e) 10.3x10°
f) 835x10°

Write the following numbers in standard form.

a) 0.000167 -
Quick tip for
d) 34500 numbers less than 1
the power is the same
b) 0.0524
number as zeroes at the

e) 062 start of the number.
c) 0.000000015

f) 87000000

Complete the following calculations and give the answers in scientific notation to an appropriate number of sig figs.
a) 6.125x103x3.5 s
b) 42x10*+7.00
c) 4.00x10°+35000.0 i,

d) 4.156+2.41x10°



Chemistry

Rearranging Formulae

Task
1. Can you rearrange these formulas to make all the other unknown values the subject of the equation?

N=M/ M e
N=C XV s
Nn=V /24000 ...,

N = P X Vet e
RxT

Ke= [AIIBI:
[CPF[P]



Formulae of lonic Compounds

Task 1: Names and Formulae of Some Common lons

Positive lons

Formula

Negative lons

Formula

You must
know all
these!

Hydrogen Chloride
Sodium Bromide
*Silver Fluoride
Potassium lodide
Lithium *Hydroxide

*Ammonium

*Nitrate (V)

Barium *Hydrogencarbonate
Calcium Oxide

Magnesium Sulfide

Copper (II) *Sulfate (VI)

*Zinc *Carbonate

Iron (I1) Nitride

Iron (I11) *Phosphate
Aluminium

Most however can be found from the position in the periodic table or from the Roman numeral in the name. The ones that have
to be committed to memory are marked with an *




Chemistry

Task 2

Write the formula for:

1) potassium iodide

2) sodium oxide

3) aluminium bromide
4) magnesium chloride
5) silver oxide

6) iron (I1) oxide

7) iron (1) oxide

8) calcium sulphide

9) copper (Il) chloride
10)  lithium fluoride

11)  barium chloride
12)  lead (Il) sulphide
13) zinciodide

14)  aluminium sulphide

15)  barium oxide

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

potassium sulphate

magnesium sulphate

magnesium hydroxide

copper (ll) nitrate

zinc carbonate

potassium hydroxide

sodium carbonate

aluminium hydroxide

aluminium iodide

ammonium chloride

ammonium hydroxide

iron (1) nitrate

zinc chloride

potassium oxide

potassium nitrate



Balancing Equations




Chemistry

Task 1

Balance these Equations:

1. Fe0,, + Mo - Fe, + H,0,,
Fe,O, and Fe must be in 1:3 ratio

Fe,0, and H,0 must be in a 1:4 ratio so if Fe,0, is 1, H,0 must be 4
H, and H,0 are in a 1:1 ratio so if H,0 is 4, H, must be 4

1Fe,0,, + aH,, > 3Fe, + 4H,0,
2. Cr + HCl., ~ Crcl,,, + Hye

3. GHyy * O > Oy + H,0,,
4. Fe0,, + Cy > Fe,  + co,,
5. NH,, + 0, -> NO, + H,0,
6. Zn, + H "yt Hog

7. Cu, + Ag'y Cu¥y * Agy,

8. Fe0,, + co, > Fe,  + co,,
9. ZnS + AP > np, + ALS,
10. NH, + 0, > NO o+ H,0
11. NH, + CuO -> N, + H,0 + Cu

12. KMnO, + HCI - MnO., + KCI + Cl

H.O



Task 2

Balance the following equations using chemical formulae:

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Fe

CH

KOH

SnO

NH,

KNO

B_Br

BF

(NH,),PO,

SeCl,

CH,

Cco

H,S0,

Ba_N

Ticl,

CaCl,

Mg(OH),

+

+

H,504

Li,50,

Pb(NO,),

Pb(OH),

H,O

H O

Na,PO,

HCI

9

Fe,(SO,),

H,0

K,PO

Sn

NO

K CO

B(NO,),

B,(SO,),

Pb.(PO,),

SeO

co,

NacCl

Pb(SO,),

Ba(OH),

TiO

Ca,(PO,),

MgCl,

Cco

HO

H,O

H,O

HNO

HBr

LiF

NH,NO,

l,

H,O

H,O

H O

NH,

HCI

NacCl

H O



Chemistry

Atomic Structure

Tasks

1. Complete the following table about sub-atomic particles.

Name of particle Location Relative charge Relative mass

Proton

Neutron

Electron

2. The diagram below represents different models of the atom.

a.  Which diagram shows the plum pudding model of the atom? Tick one box. (1)
b. Which diagram shows the model of the atom developed from the alpha particle scattering experiment? Tick one box. (1)

o | DOl Ol | O |

c.  Which diagram shows the model of the atom resulting from Bohr’s work? Tick one box. (1)

I

3. How many protons, neutrons and electrons are there in the following atoms and ions?

Protons Neutrons Electrons




Work out the symbol and mass number and atomic number for the following atoms and ions:

a. anatom with 8 protons, 8 neutrons and 8 electrons

b. anatom with 18 protons, 22 neutrons and 18 electrons

c. anion with a charge of 1* and 11 protons and 12 neutrons

d. anion with a charge of 2" and 16 protons and 16 neutrons

e. Draw a diagram and use a shorthand method for the electron structure of the following atoms:

Oxygen Fluorine Neon

Nitrogen Potassium Aluminium



Chemistry

Bonding

lonic

Covalent

Metallic

Metal cations and non-metal
anions

Non-metal atoms

Metal cations and delocalised
electrons

Electrons transferred

Electrons shared

Electrons delocalise — free to
move.

Giant

Simple or Giant

Giant




Task: lons

1. Metal atoms lose all unpaired electrons to create positive ions. Draw the structure of the following ions including the
charge:

Lithium ion Aluminium ion Calcium ion

2. Non-metal atoms gain electrons to pair up the single electrons. Draw the dot and cross structure of the following ions
including the charge:

Oxide ion Chloride ion Phosphide ion

3. Use dot and cross diagrams to show the bonding in the following compounds:

Sodium chloride Magnesium fluoride

Ammonia NH3 Nitrogen N2



Chemistry

Quantitative Chemistry (Amount of Substance)

Isotopes




Task 1

1. Calculate the Ar of a sample of copper:
8Cu 69.2
#Cu 30.8

2. Calculate the Ar of a sample of neon

20Ne 90.6
2INe 0.2
2Ne 9.2

Task 2

1. Find the relative molecular/formula mass of:

a. Chlorine CI?

b. Ethanol C,H.OH

c. Tetrachloromethane CCI,

d. Magnesium chloride MgC,

e. Iron (Ill) oxide Fe,0,

. Calcium hydroxide Ca(OH),

g. Hydrated copper sulfate CuSO,.5H,0

h.  Chrome Alum KAI(SO,),.12H,0



Chemistry

The Mole

Tasks
1. How many moles in the following:
a) 90gofH,0 b) 20gofCH,,
c) 680gofNH, d) 100gofO,
e) 1kgofAlLO,
2. What is the mass of the following:
a) 2 mol methane CH, b) 1.5 mol sodium chloride NaCl

c¢) 3.16 mol glucose d) 0.025 mol AgCl



Other Mole Formula

Tasks

a. Calculate the number of ammonia molecules in 3.5 moles of ammonia.

b. A sample of gas contains 4.4 x 10%* carbon dioxide molecules. How many moles of carbon dioxide molecules are present?

c. Determine the number of hydrogen atoms in 1.5 moles of H,0 molecules.

d. How many molecules in 20.0g of chlorine gas, Cl.?

Gases

Tasks

a. How many moles of CO, are contained in a 0.250 dm’ sealed flask?

b. What volume does 4.96mol of O, occupy at RTP?

c. Assume we have 867cm? of N, at RTP. What is the mass of the nitrogen gas?

d. How many moles of molecules are contained in 39 dm?® of F, gas at RTP?



Chemistry

Solutions

Tasks

a. How many moles of CaCl, will you need to make 250.0 cm® of 0.100 mol.dm™ solution?

d. What is the concentration of the solution produced when 85.6 g of HCl is dissolved in enough water to prepare 385 cm? of
solution?



Calculating Reacting Quantities

No of particles No of particles
Volume (gas) Volume (gas)
Concentration
Volume (solution) Volume (SOlUtion)




Chemistry

Tasks

1. Precipitation reactions, in which a solid (called a precipitate) is a product, are commonly used to remove certain ions from
solution. One such reaction is as follows:

Ba(NO,),(aq) + Na,SO,(aq) -> BaSO,(s) + 2NaNO,(aq)
How many grams of Na2SO4 are needed to precipitate all the barium ions produced by 43.9 g of Ba(NO,),?

2. Given the following unbalanced chemical equation,
H,PO, + NaOH - H,0 + Na,PO,

What mass of H,0 is produced by the reaction of 230 g of H,PO,?

3. Antacids are bases that neutralize acids in the digestive tract. Magnesium hydroxide Mg(OH), is one such antacid. It reacts
with hydrochloric acid in the stomach according to the following reaction:

Mg(OH), + 2HCI - MgCl, + 2H,0
How many grams of HCl can a 200 mg dose of Mg(OH), neutralize?

4. A simplified version of the processing of iron ore into iron metal is as follows:
2Fe,0, + 3C - 4Fe + 3CO,

How many grams of C are needed to produce 1.00 x 10° g of Fe?



For these next 4 questions you will need to construct a balanced equation first.

5. If it takes 54.0 cm?® of 0.1 moldm™ NaOH to neutralize 125 cm? of an HCl solution, what is the concentration of the HCI?

6. Asample of sodium carbonate (Na,CO,) was dissolved in water. The solution required 23.7 cm3 of 0.200 mol.dm™ HCl to fully
neutralise. What mass of carbonate was dissolved?

7. What volume of oxygen is required to completely combust 20g of methane (CH,) ?

8. 55.0 cm?® of 1.00 mol.dm reacts with an excess of magnesium ribbon. What volume of gas is given off?



Chemistry
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