


Welcome to A Level Chemistry!

In Chemistry the subject content is split into three broad areas:

3.1	Physical chemistry
3.2	Inorganic chemistry
3.3	Organic chemistry

There are several sections within each of these broad areas. The content of each of these three broad areas is then split between AS and A-level.
As you know from GCSE, exam questions address the Assessment objectives (AOs). It is important you understand what these AOs are, so you are well prepared. In Chemistry there are three AOs.
AO1: Demonstrate knowledge and understanding of scientific ideas, processes, techniques, and procedures (A-level about 30% of the marks).
AO2: Apply knowledge and understanding of scientific ideas, processes, techniques, and procedures:
· in a theoretical context 
· in a practical context
· when handling qualitative data
· when handling quantitative data
(A-level about 45% of the marks).
AO3: Analyse, interpret, and evaluate scientific information, ideas, and evidence, including in relation to:
· make judgements and reach conclusions 
· develop and refine practical design and procedures 
       (A-level about 25% of the marks). 

At least 20% of the marks for AS and A-level Chemistry will assess mathematical skills, which will be equivalent to Level 2 (Higher Tier GCSE Mathematics) or above. 
At least 15% of the overall assessment of AS and A-level Chemistry will assess knowledge, skills and understanding in relation to practical work. 




Maths Subject Specific Task
At least 20% of A Level Chemistry is based on mathematical skills. These include:
· Arithmetic and numerical computation
· Handling data
· Algebra
· Graphs
· Geometry and trigonometry

It is expected that A Level Chemistry students purchase their own scientific calculator. It is advised that the following calculators are purchased:


Casio FX-83GTX

Suggested Reading List for A Level Chemistry:
You may be able to access most of these online or be able to loan them from a local public library. There is no expectation for you to read or access everything, however the more you read and see the more informed you will be.
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.
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!
The Disappearing Spoon. 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.












Ted Talks
Just how small is an atom? Available at: https://www.ted.com/talks/jon_bergmann_just_how_small_is_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_how_spectroscopy_could_reveal_alien_life 
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.

Twitter
Compound Interest– Graphics exploring everyday #chemistry @compoundchem 
Chemistry World – Chemistry magazine bringing you the latest chemistry news and research every day. Published by the Royal Society of Chemistry. @ChemistryWorld 
Royal Society of Chemistry - Promote, support and celebrate chemistry. Follow for updates on latest activities @RoySocChem 
Periodic Videos– Chemistry video series by @BradyHaran & profs at the Uni of Nottingham - also see @sixtysymbols & @numberphile @periodicvideos














Task 1:
1. Give the atomic number of:
Osmium
Lead 
Sodium
Chlorine 

2. Give the relative atomic mass (Ar) of:
Helium
Francium
Barium
Oxygen

3. What is the number of neutrons in each of the following elements?
Fluorine
Beryllium
Gold

4. State the formulae of the following compounds:
Methane

Sulfuric acid

Potassium manganate (VII)

Water






The table below lists the formulae of some common ions.
	Positive ions
	Negative ions

	Name
	Formula
	Name
	Formula

	Aluminium
	Al3+
	Bromide
	Br–

	Ammonium
	NH4+
	Carbonate
	CO32–

	Barium
	Ba2+
	Chloride
	Cl–

	Calcium
	Ca2+
	Fluoride
	F–

	Copper(II)
	Cu2+
	Iodide
	I–

	Hydrogen
	H+
	Hydroxide
	OH–

	Iron(II)
	Fe2+
	Nitrate
	NO3–

	Iron(III)
	Fe3+
	Oxide
	O2–

	Lead
	Pb2+
	Sulfate
	SO42–

	Lithium
	Li+
	Sulfide
	S2–

	Magnesium
	Mg2+
	
	

	Potassium
	K+
	
	

	Silver
	Ag+
	
	

	Sodium
	Na+
	
	

	Zinc
	Zn2+
	
	



5. Use the table to state the formulae for the following ionic compounds.

Magnesium bromide

Barium oxide

Zinc chloride

Ammonium chloride

Ammonium carbonate

Aluminium bromide

Calcium nitrate

Iron (II) sulfate

Iron (III) sulfate


6. Write balanced symbol equations for the following reactions.

You’ll need to use the information on the previous pages to work out the formulae of the compounds. Remember some of the elements may be diatomic molecules.

Aluminium + oxygen à aluminium oxide


Methane + oxygen à carbon dioxide + water


Calcium carbonate + hydrochloric acid à calcium chloride + water + carbon dioxide













7. Chalcopyrite is a sulfide mineral with formula CuFeS2. 

Chalcopyrite is the most important copper ore. It is a sulfide mineral, a member of iron (2+) sulfides and a copper sulfide.
Copper can be produced from rock that contains CuFeS2 in two stages. 
Balance the equations for the two stages in this process.
Hint: remember that sometimes fractions have to be used to balance equations.

Stage 1:           CuFeS2 + O2 + SiO2  Cu2S + Cu2O + SO2 + FeSiO 

Stage 2:           Cu2S + CuO  Cu + SO2

8. What is the relative atomic mass of bromine if the two isotopes 79Br and 81Br exist in equal amounts?




9. A sample of neon is made up of three isotopes:

20Ne accounts for 90.9%
21Ne accounts for 0.3%
22Ne accounts for 8.8%.

What is the relative atomic mass of neon?
Give your answer to 4 significant figures.







10. Copper’s isotopes are 63Cu and 65Cu. 
If the relative atomic mass of copper is 63.5, what are the relative abundances of these isotopes?





Task 2:
1. Compare the similarities and differences between ionic, covalent and metallic bonding.
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Task 3:  Science in the News

Fake news
Sensationalised news stories have been around for some time, but with the mass growth of social media, the problem seems to have grown in recent years.
Therefore, the ability to identify real information, track it back to the source article and make your own judgement is a very important skill. This activity will help you develop that skill.
The Risks of Radiation Therapy
News article: https://news.yahoo.com/radiation-evolving-choices-cancer-treatment-153505638.html?guccounter=1&guce_referrer=aHR0cHM6Ly93d3cuZ29vZ2xlLmNvbS8&guce_referrer_sig=AQAAAFMPSpBGsmhrvllLRCPOYqy_61OTJM1baAJgYONFB_Xp0vC017mQzgAlXT3k1ds1UuEFa5EwTBLa9Nahx2I_lKt_3RIFQYy5T4R-u7fxFmYyCNJqLDfxzO2YQLIn1bTVAYeNSptRs1WkYekJ6SuUWoh6uFrimyqS2tWhpwrIskz6
NHS article: https://www.nhs.uk/conditions/radiotherapy/
 Discussion article: https://www.mdanderson.org/cancerwise/4-advances-in-radiation-therapy-for-lung-cancer-treatment.h00-159459267.html
Real article: https://www.cancer.gov/about-cancer/treatment/types/radiation-therapy/side-effects

Task
You need to produce a 1-page essay on the dangers associated with the treatment of cancer by radiation therapy.
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	Essay section
	Activity

	Introduction
	What is radiation therapy? What is radiation therapy used to treat?

	Describe
	Describe how radiation therapy would be conducted using a specific type of tumor, e.g., brain, breast, liver.

	Evaluate
	Explore the risk associated with having radiation therapy.

	Conclude &
Reflect
	Evaluate whether the benefit outweighs the risk for the patient.



Task 4: Scientific Posters

Scientific Posters - Scientists communicate research findings in three main ways. Primarily, they write journal articles much like an experiment write up. These are very concise, appraise the current literature on the problem and present findings. Scientists then share findings at conferences through talks and scientific posters. During a science degree, you would practice all three of these skills.
Scientific posters are a fine balance between being graphically interesting and attracting attention and sharing just the right amount of text to convey a detailed scientific message. They are more detailed than a talk and less detailed than a paper.
Use this information to help structure your poster – https://guides.nyu.edu/posters 

Creating your poster
It is easiest to create a poster in PowerPoint, however you need to add custom text boxes rather than using the standard templates.


Posters need to be eye catching, but readable from a distance. If you use PowerPoint, start with a 4:3 slide (for easier printing, it can then be printed on A3) and use a 14-16 pt font.
The first box could be larger to draw people in. You can use a background image but pick a simple one that is of high quality. Select ‘text box fill’ and select ‘change the transparency’ to maintain the contrast and partially show the picture.
You can experiment with different layouts, and you should include images. Avoid a chaotic layout, posters are read from top left column downwards.
Remember to include the authors and references.
Finally, look at the examples given on the University of Texas website which also offers an evaluation of each https://undergradcollege.utexas.edu/our/poster/samples 







 
What is a mass spectrometer? How is it used to identify elements and determine relative atomic masses?

Background

A mass spectrometer gives accurate information about relative isotopic mass, forming a diagram showing the relative abundance of isotopes.
Source articles:
•	https://www.chemguide.co.uk/analysis/masspec/howitworks.html 
•	https://filestore.aqa.org.uk/resources/chemistry/AQA-7404-7405-SG-TOFMS.PDF 
•	https://www.docbrown.info/page04/4_71atomMSintro.htm 

Use other sources as necessary.

Produce a scientific poster on the mass spectrometer.

	State
	Define the terms isotope, relative abundance, and relative atomic mass.

	Describe
	Describe how mass spectrometry works.

	Compare
	Compare two different plots produced by mass spectrometry and explain what they tell you.


	Evaluate
	Evaluate the impact of techniques such as mass spectrometry on the use of drugs in sport.
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