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Cells

The cell is a unifying concept in biology, you will come across it many times during your two years of A level study. Prokaryotic and
eukaryotic cells can be distinguished on the basis of their structure and ultrastructure. In complex multicellular organisms cells are
organised into tissues, tissues into organs and organs into systems. During the cell cycle genetic information is copied and passed
to daughter cells. Daughter cells formed during mitosis have identical copies of genes while cells formed during meiosis are not
genetically identical

Read the information on these websites (you could make more Cornell notes if you wish):
http://www.s-cool.co.uk/a-level/biology/cells-and-organelles

http://www.bbc.co.uk/education/guides/zviycdm/revision

And take a look at these videos:

https://www.youtube.com/watch?v=gcTuQpulyD8

https://www.youtube.com/watch?v=L0k-enzoeOM

https://www.youtube.com/watch?v=qCLmR9-YY70

Task:

Produce a one page revision guide to share with your class in September summarising one of the following topics: Cells and Cell
Ultrastructure, Prokaryotes and Eukaryotes, or Mitosis and Meiosis.

Whichever topic you choose, your revision guide should include:
Key words and definitions

Clearly labelled diagrams

Short explanations of key ideas or processes.

Control Systems

Homeostasis is the maintenance of a constant internal environment. Negative feedback helps maintain an optimal internal state
in the context of a dynamic equilibrium. Positive feedback also occurs. Stimuli, both internal and external, are detected leading to
responses. The genome is regulated by a number of factors. Coordination may be chemical or electrical in nature

Read the information on these websites (you could make more Cornell notes if you wish):
http://www.s-cool.co.uk/a-level/biology/homeostasis

http://www.bbc.co.uk/education/topics/z8kxpv4

And take a look at these videos:

https://www.youtube.com/watch?v=x4PPZCLnVkA

https://www.youtube.com/watch?v=x4PPZCLnVkA

Task:

Produce a poster to display in your classroom in September summarising one of the following topics: Temperature Control,
Water and the Kidneys, Glucose, or The Liver.

Whichever topic you choose, your poster or display should include:
Key words and definitions

Clearly labelled diagrams

Short explanations of key ideas or processes.
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Chemistry topic 1 — Electronic structure, how electrons are arranged around the nucleus

A periodic table can give you the proton / atomic number of an element, this also tells you how many
electrons are in the atom.

You will have used the rule of electrons shell filling, where:

The first shell holds up to 2 electrons, the second up to 8, the third up to 8 and the fourth up to 18 (or you may
have been told 8).

Atomic number =3, electrons = 3, arrangement 2 in the first shell and 1 in the second or

N Li=2,1
Li
I'th'ur‘"/ At A level you will learn that the electron structure is more complex than this, and can be

3

used to explain a lot of the chemical properties of elements.

The ‘shells’ can be broken down into ‘orbitals’, which are given letters:’s’ orbitals, ‘p’ orbitals and ‘d’ orbitals.
You can read about orbitals here:

http://bit.ly/pixlchem1

http://www.chemguide.co.uk/atoms/properties/atomorbs.html#top

Now that you are familiar with s, p and d orbitals try these problems, write your answer in the format:
1s?, 252, 2p° etc.

Q1.1 Write out the electron configuration of:

a)Ca  Db)Al c)S d)cl e)Ar f)Fe gV h) Ni i) Cu j) Zn k) As

Q1.2 Extension question, can you write out the electron arrangement of the following ions:

a)kK*  b)0* c¢)zn* d)V* e)Co*
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Chemistry topic 2 — Isotopes and mass

You will remember that an isotopes are elements that have differing numbers of neutrons. Hydrogen has 3
isotopes; Hi H? H}

Isotopes occur naturally, so in a sample of an element you will have a mixture of these isotopes. We can
accurately measure the amount of an isotope using a mass spectrometer. You will need to understand what a
mass spectrometer is and how it works at A level. You can read about a mass spectrometer here:

[m]

http://bit.ly/pixlchem3

http://www.kore.co.uk/tutorial.htm

http://bit.ly/pixlchem4
http://filestore.aqa.org.uk/resources/chemistry/AQA-7404-
7405-TN-MASS-SPECTROMETRY.PDF

Q3.1 What must happen to the atoms before they are accelerated in the mass spectrometer?
Q3.2 Explain why the different isotopes travel at different speeds in a mass spectrometer.

A mass spectrum for the element chlorine will give a spectrum like this:

Q
100% 75% of the sample consist of chlorine-35, and 25% of the
sample is chlorine-37.
@ 7% P
w _cE Given a sample of naturally occurring chlorine % of it will
=5 50% be CI-35 and % of it is Cl-37. We can calculate what the
o
o =1 mean mass of the sample will be:
20%
Mean mass =75x35+25x37 =355
100 100

LTI

. If you look at a periodic table this is why chlorine has an
Relative Mass

atomic mass of 35.5.

http://www.avogadro.co.uk/definitions/ar.htm

An A level periodic table has the masses of elements recorded much more accurately than at GCSE. Most
elements have isotopes and these have been recorded using mass spectrometers.

GCSE A level

11 12 14 16 19 10.8 120 14.0 16.0 19.0

B C N 8] F
boron carban nitragen aEygen fluorine EB EC TN 30 gF

5 6 ? 8 Q boron carbon nnrogen oxygen fluorine
27 28 31 32 355 270 28.1 3.0 a2 355
Al Si P S Cl H
aluminium silicon phosphorus Sulfur chiorine 13A| 145I 15P .IES 1TC I

13 14 15 16 17 alurminium silicon FIHIJSPI"CIIIJS. sulphur chilonne

Given the percentage of each isotope you can calculate the mean mass which is the accurate atomic mass for
that element.

Q3.3 Use the percentages of each isotope to calculate the accurate atomic mass of the following elements.

a) Antimony has 2 isotopes: Sb-121 57.25% and Sb-123 42.75%
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b) Gallium has 2 isotopes: Ga-69 60.2% and Ga-71 39.8%

c) Silver has 2 isotopes: Ag-107 51.35% and Ag-109 48.65%

d) Thallium has 2 isotopes: TI-203 29.5% and TI-205 70.5%

e) Strontium has 4 isotopes: Sr-84 0.56%, Sr-86 9.86%, Sr-87 7.02% and Sr-88 82.56%

Chemistry topic 3 — Chemical equations
Balancing chemical equations is the stepping stone to using equations to calculate masses in chemistry.
There are loads of websites that give ways of balancing equations and lots of exercises in balancing.

Some of the equations to balance may involve strange chemical, don’t worry about
that, the key idea is to get balancing right.

http://bit.ly/pixlchem7

http://www.chemteam.info/Equations/Balance-Equation.html

This website has a download; it is safe to do so:

http://bit.ly/pixlchem8

https://phet.colorado.edu/en/simulation/balancing-chemical-equations

Q5.1 Balance the following equations
a. H2+ 022> H20
b. Se+ 02> S03

. HgO > Hg+ 02

[}

d. Zn+ HCI=> ZnClx+ H2

e. Na+ H.0> NaOH+ H:

bl

CioHie+ Clz > C+ HCI

. Fe+ 0> Fea0s

o

h. CeH1206+ 02> CO2+ H20
i. Fe203+ Ho > Fe+ H20

j. Al+ FeO = ALOs + Fe
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Chemistry topic 4 — Measuring chemicals — the mole

From this point on you need to be using an A level periodic table, not a GCSE one
you can view one here:

http://bit.ly/pixlpertab

https://secondaryscience4all.files.wordpress.com/2014/08/filestore aqa org uk subjects aqa-2420-w-trb-
ptds pdf.png

Now that we have our chemical equations balanced, we need to be able to use them in order to work out
masses of chemicals we need or we can produce.

The mole is the chemists equivalent of a dozen, atoms are so small that we cannot count them out
individually, we weigh out chemicals.

For example: magnesium + sulfur = magnesium sulfide
Mg + S > MgS

We can see that one atom of magnesium will react with one atom of sulfur, if we had to weigh out the atoms
we need to know how heavy each atom is.

From the periodic table: Mg = 24.3 and S =32.1

If I weigh out exactly 24.3g of magnesium this will be 1 mole of magnesium, if we counted how many atoms
were present in this mass it would be a huge number (6.02 x 1023!111), if | weigh out 32.1g of sulfur then |
would have 1 mole of sulfur atoms.

So 24.3g of Mg will react precisely with 32.1g of sulfur, and will make 56.4g of magnesium sulfide.

Here is a comprehensive page on measuring moles, there are a number of descriptions, videos and practice
problems.

You will find the first 6 tutorials of most use here, and problem sets 1 to 3.

http://bit.ly/pixlchem9

http://www.chemteam.info/Mole/Mole.html

Q6.1 Answer the following questions on moles.

a) How many moles of phosphorus pentoxide (P40O10) are in 85.2g?

b) How many moles of potassium in 73.56g of potassium chlorate (V) (KCIO3)?

c¢) How many moles of water are in 249.6g of hydrated copper sulfate(VI) (CuSO4.5H20)? For this one,
you need to be aware the dot followed by 5H20 means that the molecule comes with 5 water
molecules so these have to be counted in as part of the molecules mass.

d) What is the mass of 0.125 moles of tin sulfate (SnSQ0a4)?

e) Ifl have 2.4g of magnesium, how many g of oxygen(O2) will I need to react completely with the
magnesium? 2Mg +02 2 MgO

© Copyright The PiXL Club Ltd, 2016


http://bit.ly/pixlpertab
https://secondaryscience4all.files.wordpress.com/2014/08/filestore_aqa_org_uk_subjects_aqa-2420-w-trb-ptds_pdf.png
https://secondaryscience4all.files.wordpress.com/2014/08/filestore_aqa_org_uk_subjects_aqa-2420-w-trb-ptds_pdf.png
http://bit.ly/pixlchem9
http://www.chemteam.info/Mole/Mole.html

"PiXL..

partners in excellence

Below are ten topics that are essential foundations for you study of A-Level Physics. Each topics has example

questions and links where you can find our more information as you prepare for next year.

Symbols and Prefixes

At A level, unlike
remember all
prefixes. Below is a
may have already

will be using during your A level course

Prefix Symbol Power of ten
Nano n x 107
Micro U x 10®
Milli m x 103
Centi c x 102
Kilo k x 103
Mega M x 108
Giga G x 10°
Quantity Symbol Unit
Velocity v ms?!
Acceleration a ms™2
Time t S
Force F N
Resistance R Q
Potential difference \Y \Y
Current | A
Energy EorwW J
Pressure P Pa
Momentum p kgms?
Power P W
Density kgm3
Charge Q C
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Solve the following:

1. How many metresin 2.4 km?

2. How many joulesin 8.1 MJ?

3. Convert 326 GW into W.

4, Convert 54600 mm into m.

5. How many grams in 240 kg?

6. Convert 0.18 nm into m.

Standard Form

10.
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Convert 632 nm into m. Express in standard
form.

Convert 1002 mV into V. Express in
standard form.

How many eV in 0.511 MeV? Express in
standard form.

How many min 11 km? Express in standard
form.

At A level quantity will be written in standard form, and it is expected that your answers will be too.

This means answers should be written as ....x 10Y. E.g. for an answer of 1200kg we would write 1.2 x 10%kg. For
more information visit: www.bbc.co.uk/education/guides/zc2hsbk/revision

1. Write 2530 in standard form.

2. Write 280 in standard form.

3. Write 0.77 in standard form.

4. \Write 0.0091 in standard form.

5. Write 1872 000 in standard form.

6. Write 12.2 in standard form.

7. Write 2.4 x 10 % as a normal number.

8. Write 3.505 x 10 ! as a normal number.
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10.

11.

12,

Write 8.31 x 10 ® as a normal number.

Write 6.002 x 102 as a normal number.

Write 1.5 x 10 as a normal number.

Write 4.3 x 103 as a normal number.
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Rearranging formulae

This is something you will have done at GCSE and it is crucial you master it for success at A level. For a recap of
GCSE watch the following links:

www.khanacademy.org/math/algebra/one-variable-linear-equations/old-school-equations/v/solving-for-a-
variable

www.youtube.com/watch?v=_WWgc3ABSj4

Rearrange the following:

1. =mxgxhtofindh

2. Q=Ixttofindl

3. E=%mv%tofindm

4., E=%mv’*tofindv

5. v=u+attofindu
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