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Book Recommendations

“PiXL..

partners in excellence

Kick back this summer with a good read. The books below are all popular science books
and great for extending your understanding of chemistry

- MARTY
JOPSON

The SCIENCE of

080

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

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

Periodic Tales: The
Curious Lives of the
Elements

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 have never even

thought about. I

Calculations in AS/A
Level Chemistry

If you struggle with the
calculations side of
chemistry, this is the
book for you. 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.

© Copyright The PiXL Club Ltd, 2018

EVERYDAY LIFE

Why teapots dribble, toast burns
and light bulbs shine

Bad Science

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
‘sciencey’.

“Kean has B4l Bryson's comic touch . . . a lively history
of the elements and the characters behind their decovery’

and other extraordinary true tales
from the periodic table

-
SAM KERN

VI KEDH.

One of our crowning scientific
achievements is also a treasure
trove of passion, adventure,
betrayal and obsession. The
Disappearing Spoon follows the
elements, their parts in human
history, finance, mythology,
conflict, the arts, medicine and
the lives of the (frequently) mad
scientists who discovered them.



Movie Recommendations

“PiXL..

partners in excellence

Everyone loves a good story and everyone loves some great science. Here are some of the
picks of the best films based on real life scientists and discoveries. You wont find Jurassic Park
on this list! We’ve looked back over the last 50 years to give you our top 5 films you might not
have seen before. Great watching for a rainy day.

An Inconvenient Truth
(2006)

Al Gore, former
presidential candidate
campaigns to raise public
awareness of the dangers
of global warming and
calls for immediate action
to curb its destructive
effects on the
environment.

(See also: An Inconvenient
Sequel, 2017)

‘ s , Erin Brokovich (2000)

Based on a true story. An
unemployed single
mother becomes a legal
assistant and almost

polluting a city's water
supply.

Julia single-handedly brings
Roberts down a California power

Xrlin company accused of
Froc ovich

© Copyright The PiXL Club Ltd, 2018

) ":rHE" B [ The Human Experiment

[THE |
EXPERMENT

(2013)

A documentary that
explores chemicals found
in everyday household
products.

A Civil Action (1998)

A tenacious lawyer takes
on a case involving a
major company
responsible for causing
several people to be
diagnosed with leukemia
due to the town's water
supply being
contaminated, at the risk
of bankrupting his firm
and career.

A CIVIL ACTION

¢

The Insider (1999)

A research chemist comes
under personal and
professional attack when
he decides to appearina
"60 Minutes" expose on
Big Tobacco.

CROWETHEINSIDER



“PiXL..

partners in excellence

Movie Recommendations

If you have 30 minutes to spare, here are some great presentations (and free!) from world
leading scientists and researchers on a variety of topics. They provide some interesting answers
and ask some thought-provoking questions. Use the link or scan the QR code to view:

Play with Smart Materials
Available at :
https://www.ted.com/talks/catarina_mota
play_with smart_materials Ink that
conducts electricity; a window that turns
from clear to opaque at the flip of a switch;
a jelly that makes music. All this stuff
exists, it's time to play with it. A tour of
surprising and cool new materials.

Just how small is an atom?

Available at :

https://www.ted.com/talks/just how small i
s_an_atom

Just how small are atoms? Really, really, really
small. This fast-paced animation from TED-Ed

uses metaphors (imagine a blueberry the size

of a football stadium!) to give a visceral sense
of just how small atoms are.

Battling Bad Science
Available at :
https://www.ted.com/talks/ben_goldacre
battling_bad_science#t-44279
Every day there are news reports of new
health advice, but how can you know if
they're right? Doctor and epidemiologist
Ben Goldacre shows us, at high speed, the
ways evidence can be distorted, from the
blindingly obvious nutrition claims to the
very subtle tricks of the pharmaceutical
industry.

How Spectroscopy Could Reveal Alien Life
Available at :
https://www.ted.com/talks/garik_israelian
what_s_inside_a_star
Garik Israelian is a spectroscopist, studying
the spectrum emitted by a star to figure
out what it's made of and how it might
behave. It's a rare and accessible look at
this discipline, which may be coming close
to finding a planet friendly to life.

© Copyright The PiXL Club Ltd, 2018



Year 11 into Year 12 Transition Work: Chemistry A level

The step up from GCSE to A level Chemistry is a large and we would like
everyone to get off to a running start by doing a bit of preparation and
revisiting of some key skills (chemistry and maths) from GCSE.

Please make sure that you have completed this booklet and hand it in to your
chemistry teacher in your first lesson in September.

If you want to do a bit more revision before you start there is a study guide

which helps to bridge the gap between GCSE and A level available on

amazon.

Head start to A level Chemistry by CGP retail price £4.95

Maths skills are much more evident in the new A level specification and 20% of
guestions will involve higher paper GCSE Maths skills. Another CGP guide
available on amazon which you might find useful is:

Essential Maths Skills for A level Chemistry retail price £7.50

Charges on ions Task 1

Learn the formulas of the ions in the table below:

Positive ions

Negative ions

Group lions:
Lithium, Li*
Sodium, Na*
potassium, K*

Group 2 ions:
magnesium,
Mg2+ calcium
Ca®* barium
Ba2+

Group 3 ions:
aluminium, A

Other common
ions:

Silver, Ag*

Zinc, Zn%*
Ammonium,
NHg+
Hydrogen, H*

Group 7 ions:
fluoride, F
chloride CI
bromide Br-
iodide I

Group 6 ions:
oxide, 0+
Sulphide, S*

Other common ions:
Nitrate, NOs™ Sulfate,

S04

Carbonate, COs*
Hydrogencarbonate,
HCOs-

Hydroxide, OH"
Hydride, H
Phosphate, PO,*

You will need to learn the formulas of all the above ions, as it essential that you
can have them at your fingertips for writing equations throughout the course.
Expect to have a quick test on these in week 1 or 2.




Task 2 Working out Formulas of ionic compounds

Use the charges on the ions to work out the formulas of the ionic compounds
listed below:

1) silver bromide ......cccoeeveeveriennene
2) sodium carbonate ........ccceeeuvennne
3) potassium oxide ......ccceeeevverrrennenne.
4) iron (I11) oXide ...coevvveeeeeeriecreeernn.
5) chromium (lll) chloride ...............
6) calcium hydroxide .........c.cuu.......
7) aluminium nitrate .....ccccceeveeueneens
8) sodium sulfate .....ccccevveeevcnvvennnee.
9) lead (ll) oxXide ..ccvecrveveeeeecrreenen.
10) sodium phosphate ......................
11) zinc hydrogencarbonate ...............
12) ammonium sulphate ..................
13) gallium hydroxide ........................
14) strontium selenide .....................
15) radium sulfate ......ccceeveeveeecennnnns

16) sodium nitride ......cccoeeevvecveernenenne.

S S

CyHgt0;7H,0+CO, |
G5 C=1 |
H=8 H=2

O:Z O:g \f‘“‘




Balancing Equations

From an early age you should have been able to balance chemical equations.
However, at A level, you will often need to:

e work out the formulas yourselves

e work out what is made (so you need to know some basic general equations)

e for reactions involving ions in solution, write ionic equations Some general

reactions you should know:

General Reaction

Examples

substance + oxygen = oxides

2 Mg + 02 > 2MgO
2H,S + 30, - 2H,0 + 2S0;
CHs + 502, - 3CO2+ 4H0

metal + water - metal hydroxide +
hydrogen

2Na + 2H,0 - 2NaOH + H»

metal + acid - salt + hydrogen

Mg + 2 HCl > MgCl, + H,

oxide + acid - salt + water

MgO + 2 HNOs > Mg(NOs); + H20

hydroxide + acid - salt + water

2 NaOH + H3SOs - NaxSO4 + H,0

carbonate + acid - salt + water + carbon
dioxide

CuCOs3 + 2 HCl & CuCl; + H,0 + CO:

hydrogencarbonate + acid - salt + water +
carbon dioxide

KHCOs + HCI - KCl + H,0 + CO;

ammonia + acid > ammonium salt

NHs +HCl - NH4Cl

metal carbonate - metal oxide + carbon
dioxide (on heating)

CaCOs - CaO + CO;

Task 3

Learn the word equations (in the above table) for the general reactions. Expect

to be tested on this in week 2 or 3.




Task 4

1) Balance the following equations.
Mg + HNO3 = ME(NO3)2 + Ha oot st et
CuClz + NaOH = CU(OH)2 + NaCl ettt st

SO, + 0 - 1Y L T

CaH10 + 02 =2 CO2 4 H2O ittt et st e e e saaeaee e
2) Give balanced equations for the following reactions.

a) sodium + oxygen - sodium oxide

b) aluminium + chlorine = aluminium chloride

c) calcium + hydrochloric acid - calcium chloride + hydrogen

d) ammonia + sulphuric acid - ammonium sulphate

Atomic Number, Mass Number and Isotopes Task 5

Complete the following passages and the table:

Atomic number = number of .......ccoeouunn.....
Mass nhumber = number of ......cceeeveeeeeeee.. +nUMbeEr of weeeveveeveeeeeen.

The number of protons, neutrons and electrons in an atom can be worked out
using the atomic number and mass number.

NUMDEE Of PrOtONS = .ottt et rre et e s ere s e eae s sn e e etesesbeeereens




Number of neutrons =

Number of electrons =

Atoms of the same element have the same number of ........cccceuue.... . In fact, it is the
that determines what type of atom it is (e.g. all atoms with 6
protons are carbon atoms). Atoms of different elements have different numbers of

number of

................................................................................................

................................................................................................

...................... . Isotopes are atoms with the same number of ................... but a
different number of .................... . This means they are atoms of the same
.......................... with the same ................... number but a different ..................

Atom Atomic Mass Number of | Number of | Number of

number number protons neutrons electrons

23Na

11

Li 3 7

Ar 40 18

K 19 20

Al 14 13

235U

92

238U

92




Structure and Bonding

Key ideas from structure and bonding at GCSE will be revised and developed in

term 1. Make sure you are confident with concepts from GCSE.

Task 6
Make a summary of the different types of bonding and structure in the table
below:
Monatomic Simple Giant Covalent lonic Metallic
Molecular
Type of Group 0
substances elements e.g.
And examples | He, Ar, Ne
Type of None
bonding
present
Individual
Description of | atoms with
structure very weak
forces between
them
Labelled
Diagram to
represent

the structure

Name of Atoms

particles

Properties Very low
Boiling points
Nonconductors

Insoluble




Task 7

Draw dot and cross diagrams to represent the covalent bonding in the following
molecules:

a) CHs

b) NHs

c) HCl

e) CO;




Task 8

a) Draw diagrams to show how a magnesium atom reacts with an oxygen
atom to form magnesium oxide, MgO Your diagram should show the
electron transfer process.

b) Draw diagrams to show how a calcium atom reacts with chlorine atoms

to form magnesium oxide, CaCl,. Your diagram should show the electron
transfer process.




Essential Maths skills for A Level chemistry Significant figures

A significant figure is any digit which you are confident is correct. A non-significant figure is
any digit that you can’t be sure about. It’s important to recognise how many significant
figures a value has been quoted to and how to round your own data to an appropriate
number of significant figures.

Remember:

* Count the number of significant figures from the first non-zero digit.
* Zeros at the start of a number are not significant.
So: 187.23 is given to 5 s.f.
0.038 is given to 2 s.f.
448 000 is given to 3 s.f.

* The rule for significant figures in calculations is to give your final answer to the same
number of significant figures as the data value with the fewest significant figures used
in the calculation.

Task 9
1. How many significant figures are each of these values given to?

a) 221985 P ..o
D) 152008 oo
€) 39.00 K s

d) 0.00186 MOI wevorrveeoeeeeeeeeseee e eseeeeesseeseeesseeees

2. Write each of the following to the number of significant figures shown:

a) 345789 4 sig figs .ccovevveevveereceeeenens d) 6.0961 3 sig figs .ecovevveverrreerrereeeeennn
b) 297300 3 sig figs ..cecevrevreereeerrierrnns €) 0.001563 3 sig figs ..covevvvveerrecreeceenrenns
€) 0.07896 3 Sig figs eovveveeeveerrier e ) 0.010398 4 Sig figs eevvereevererireens ceene

3. Complete the following sums and give the answers to the appropriate number of
significant figures.

Q) BL25 X 384 ..ottt e et b e e b ebe s e b e b be e e e ebesbesreesaeraennn

D) 25.00 X 0.00 0 ..ottt ettt st e et e e e et e

€) 13.5 4 0.18 .ottt e e e e




4, 0.175 moles of sodium chloride were dissolved in 1.2 dm3 of water.

Use the formula concentration (mol dm3) = moles/volume (dm?3) to calculate the
concentration of the solution, and quote your answer to the correct number of significant

figures.

Standard form
Standard form tidies up very big or very small numbers in calculations.

For example, there are 602 000 000 000 000 000 000 000 particles in 1 mole. This is much

easier to write as 6.02 x 1023
Or 0.0051 m3 is easier to write as 5.1 x 103 m?3

Task 10

Write the following in standard form:

1. 0.000 035 MOLAM™ ot et e

2. 201500 Pa e 3.
0.0167 MOIES ettt e e s 4. 6850000000
AM3 e ettt 5. 0.000000382 g

Complete the following calculations and give the answers to the appropriate number of
significant figures.

2) 6.125 X 1073 X 3.5 oottt sttt s st st ettt ettt sr s

D) 4.3 X 10™ / 7.00 cocuiirieeeeeeeteie ettt ess st st ss e ens b sttt ens s e

€) 4.0 X 108 4 35000 ....ooveeireeceieeee e eeeeee et et e ettt et e et e e sae e steesaeeere e

d) 0.00156 + 2.4 X 103 ...ttt sttt sesenasas feeensesssaeseeensesasas

€) 6.10 X 1072 = 3.4 X 107 .ottt sttt ettt et ser s s e

f) 8.00 X 103 X 0.100 X 1073 ..ottt ee ettt et et ss s




Converting units

Converting MASS Units

The Mass for weighing objects in Metric Units is similar to Capacity for Volumes,

In the Metric System, Mass is based on the Gram or “g” unit.

x 1000 x 1000 x 1000

7 N NN

tonne kg g mg
L L S L

+ 1000 + 1000 + 1000

Mass conversions use 1000's, and usually create fairly large results.

1.6tonne =? kg Needtox 1000 1.6x 1000 = 1600 kg \/

>0 +1000 +1000 21000

NETN TN 2N

3
m (llll3 01113 min

gy

00 X1000 X1000 X1000

3

Task 11
Convert the following units :

1. 10KgIiNt0 8 e

2. 360mMEINtOE

3. 360 cmintom e

4. 360cm3intom® e

5. 250cm3intodm3 s

6. 2dm3intomm3 s 7.42357 g into mg

8. 4.1kimoltto) mol™ ..o

9. During a titration, 31 cm3 of an alkali is needed to neutralise 0.025 dm?3 of an acid.
What is the total volume of the acid and alkali in €mM3? ......cc.covveiveieiceirecee e,

10. What is the total mass, in grams, of 137 mg, 4g and 32kg?




Using Formulae

Formulae are used often in chemistry, as they give a relationship between two or more
guantities. It is an essential skill that you need to be able to rearrange formulae, substitute

values, converting to the correct units if needs be.

You should be familiar with these formulae:

Number of moles = mass of substance (in g)

Relative molecular mass, Mr

Concentration (mol dm™3) = number of moles

Volume of solution (dm?3)

You should always show your working: give the formula
input values then calculate
your answer.

Always give the correct units with your answer.

Task 12

Show your working for each of these calculations.

1. The Mr of CO; is 44. Calculate the number of moles in 125g of CO»

2. 5.0 moles of CaCl; is dissolved in 750 cm? of water. What is the concentration in

mol.dm3?




3. 2.0 g of NaOH were dissolved in 250 cm? of water in a flask.

a) How many moles of NaOH are in this solution?

b) What is the concentration of the solution in mol.dm-3?

Rearranging equations

Equations are used in chemistry in year 12 and 13. It is essential that you can rearrange

equations before you begin A level chemistry.
Remember: Whatever you do to one side, you need to do to the other side of the equation.

For example, to rearrangec=n (concentration = number of moles /volume) to find n:

\Y

. , lthe ‘v’s cancel out]
Multiply both sides by v:cxv=QA/X\I

\"

Socxv=n
Task 13

Rearrange these equations:

1. c=n TOINA Vet et er et e e e sresae e eraens
v
2. Mass = MOIES 10 fINA MOIES ..c..ecuieeeeeceeeeee et et ste e erees
Mr
3. PV = NRT L0 FINA T ettt et et eer bbb e b sbesnesan e b aen e nneenesreens
4, Rate = K[NOJ? t0 fiNd [NOJ ..cueveeiiieeie et sttt st st st sttt st sa s nsa s

5. OG =0OH =T OS L0 fINA T ettt sttt e s e e e




