Welcome to Chemistry at Kingsthorpe College!
This transition work is designed to help you bridge the gap between GCSE and A-Level, and get you thinking about some big Chemistry concepts before beginning Year 12.
Why do transition work?
A-levels are harder than GCSEs. This means that you need to get into the habit of independent work outside of school, throughout the course – not just revision before your exams.
The work in this booklet will help you prepare for September and help you make the most of the next two years of Chemistry!
What do you need to do?
You will need to complete the tasks in this booklet before your first lesson in September. Your teachers will expect you to bring your completed transition work with you.
Administration and Useful Information
· You will be studying AQA A Level Chemistry (7405) – the specification is available at the following link:
· AS and A-level Chemistry Specification Specifications for first teaching in 2015
· Your course is split into three broad topics/themes:
· Physical Chemistry – the study of atomic structure, rates, energy changes, and the reactions of acids and bases
· Inorganic Chemistry – the Periodic Table, transition metals, Groups 2, 3 and 7, and catalysts
· Organic Chemistry – the study of molecules containing carbon, hydrocarbons, and synthesis
· You will sit three exam papers at the end of Year 13 – each paper is 2 hours, and includes long responses, short answers and multiple choice questions
· You will complete a number of Required Practical activities across the two years – these will be tracked by your teacher and will be assessed against a et of standards called Common Practical Assessment Criteria (CPAC). These practicals are essential and need to be carefully completed, written up and compiled by you in an appropriate lab book
· Past papers are available at the following link – they will look difficult now but you will be more than ready to complete them at the end of the course:
· AQA Chemistry A-level Paper 1 Past Papers - PMT
· AQA Chemistry A-level Paper 2 Past Papers - PMT
· AQA Chemistry A-level Paper 3 Past Papers - PMT
	Task 1:
	Key Definitions

	Purpose:
	To assess your recall and application of key GCSE Chemistry content

	Write definitions for each of these key terms:
a) Alkane
b) Atom Economy
c) Catalyst
d) Empirical Formula
e) Endothermic/Exothermic (both)
f) Homologous Series
g) Monomer
h) Nucleus
i) Percentage Yield
j) Relative Atomic Mass


	Task 2: 
	Chemical Literacy

	Purpose:
	To assess your ability to identify the number and type of atoms in a formula, to “read” and write an equation, and to balance a symbol equation

	Give the number and type of atoms in each of the following compounds, and then calculate the relative formula mass (Mr) – the first one has been done for you:
a) H2O – two hydrogen, one oxygen. Mr = 18
b) CH4
c) NH3
d) CaCO3
e) Mg(OH)2
f) C2H5OH
g) V2O5
h) PtCl2(NH3)2

Write the following examples as word equations:
a) Magnesium reacting with oxygen to form magnesium oxide
b) Methane burning in oxygen, to produce carbon dioxide and water
c) The production of hydrogen and zinc sulfate from the reaction between zinc and sulfuric acid
d) The reaction of copper oxide with sulfuric acid (find the products yourself!)

Balance the following symbol equations:
a) N2 + H2  NH3
b) Fe + Cl2  FeCl3
c) Al + O2  Al2O3
d) C3H8 + O2  CO2 + H2O


	Task 3:
	Maths in Chemistry 

	Purpose:
	To prepare you for the mathematics of Chemistry

	1. How many significant figures are each of these values given to? 
a) 221 985 Pa
b) 200 g
c) 39.00 K
d) 0.00186 mol 

2. Write each of the following to the number of significant figures shown: 
a) 345789, to 4 s.f. 
b) 297300, to 3 s.f. 
c) 0.07896, to 3 s.f. 
d) 6.0961, to 3 s.f. 
e) 0.001563, to 3 s.f. 
f) 0.010398, to 4 s.f

3. Complete the following sums and give the answers to the appropriate number of significant figures: 
a) 6125 x 384  
b) 25.00 x 0.010 
c) 13.5 + 0.18 

4. 0.175 moles of sodium chloride were dissolved in 1.2 dm3 of water.
Calculate the concentration, in mol/dm3, of the solution, and give your answer to an appropriate number of significant figures.

5. Write the following in standard form: 
a) 0.000 035 mol dm-3  
b) 201 500 Pa 
c) 0.0167 moles 
d) 6 850 000 000 dm3 
e) 0.000 000 382 g 

6. Complete the following calculations and give the answers to the appropriate number of s.f.s. 
a) 6.125 x 10-3 x 3.5 
b) 4.3 x 10-4 ÷ 7.00 
c) 4.0 x 108 + 35000 
d) 0.00156 + 2.4 x 103 
e) 6.10 x 10-2 – 3.4 x 10-5 
f) 8.00 x 10-3 x 0.100 x 10-3 





	Task 4:
	Calculations in Chemistry 

	Purpose:
	To practice the calculations first introduced in Year 10 (they haven’t gone away!)

	Show your working for each of these calculations. 

1. The Mr of CO2 is 44. Calculate the number of moles in 125g of CO2. 

2. 5.0 moles of CaCl2 is dissolved in 750 cm3 of water. What is the concentration in mol dm-3?

3. 2.0 g of NaOH were dissolved in 250 cm3 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/dm3?

Rearrange the following equations. Some equations may be new, but rearranging is not:
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	Task 5:
	Concepts, Chemists and Challenges:

	Purpose:
	To encourage you to think about Chemistry and its impact on the world

	Choose at least two topics from the list below. They are divided into concepts, famous chemists, and challenges facing chemists in the 21st century. 
Read around the subject and either answer the questions using reliable sources, or complete something more open ended – notes, a presentation, a paragraph. 

Concepts:

1. The Mole – Chemistry's Counting Unit
· Chemists cannot count atoms individually because they are so small. 
· A mole contains 6.02 × 10²³ particles. 
· The mole links the microscopic world of atoms to the measurable world of grams. 
· Almost every calculation at A-level Chemistry uses the mole. 
Research Questions
1. Why was the mole invented? 
2. What does Avogadro's constant represent? 
3. How can one mole of different substances have different masses? 
4. Why is the mole so important in chemistry? 

2. Chemical Equilibrium
· Many reactions do not go to completion. 
· At equilibrium, the forward and reverse reactions occur at the same rate. 
· Equilibrium is essential in industrial processes such as the Haber Process. 
· Changing conditions can shift the position of equilibrium. 
Research Questions
1. What happens to particles at equilibrium? 
2. Why is equilibrium described as dynamic? 
3. How do temperature and pressure affect equilibrium? 
4. Why is equilibrium important in industry? 

3. Spectroscopy
· Chemists can identify unknown substances using light. 
· Different molecules absorb different wavelengths. 
· Spectroscopy is used in medicine, forensic science and astronomy. 
· It allows chemists to work out molecular structures. 
Research Questions
1. How can light reveal information about molecules? 
2. What is infrared spectroscopy? 
3. How is spectroscopy used in crime investigations? 
4. Why is spectroscopy important in modern chemistry? 
4. Polymers
· Polymers are very large molecules made from repeating units. 
· Many everyday materials are polymers. 
· Some polymers are biodegradable while others persist for centuries. 
· Polymer chemistry has transformed modern life. 
Research Questions
1. How are polymers formed? 
2. What is the difference between natural and synthetic polymers? 
3. Why are plastics difficult to dispose of? 
4. Could biodegradable plastics replace traditional plastics?

Chemists:

1. Marie Curie
· Discovered the elements polonium and radium. 
· Helped establish the study of radioactivity. 
· Won two Nobel Prizes in different sciences. 
· Her work changed medicine and nuclear science. 
Research Questions
1. What is radioactivity? 
2. How did Curie make her discoveries? 
3. How is radiation used in medicine today? 
4. What risks did early researchers face?

2. Linus Pauling
· Helped explain how chemical bonds form. 
· Developed the electronegativity scale. 
· Contributed to our understanding of molecular shape. 
· One of the most influential chemists of the twentieth century. 
Research Questions
1. What is electronegativity? 
2. How does electronegativity affect bonding? 
3. Why do molecules have different shapes? 
4. How did Pauling change chemistry?
3. Dorothy Hodgkin
· Used X-ray crystallography to determine molecular structures. 
· Solved the structures of penicillin and vitamin B12. 
· Won the Nobel Prize in Chemistry in 1964. 
· Her work helped develop modern medicines. 
Research Questions
1. What is X-ray crystallography? 
2. Why is molecular structure important? 
3. How did Hodgkin's discoveries help medicine? 
4. What challenges did she face as a scientist?

Challenges:

1. Feeding 10 Billion People
· Fertilisers dramatically increase crop yields. 
· The Haber Process produces ammonia on a huge scale. 
· Modern agriculture depends heavily on chemistry. 
· Fertiliser production requires large amounts of energy. 
Research Questions
1. What is the Haber Process? 
2. Why is ammonia so important? 
3. What are the environmental impacts of fertilisers? 
4. How might chemistry make food production more sustainable? 
2. The Plastic Problem
· Millions of tonnes of plastic waste enter the environment each year. 
· Plastics are useful because they are durable and cheap. 
· Many plastics take hundreds of years to decompose. 
· Chemists are developing new materials and recycling methods. 
Research Questions
1. Why are plastics so useful? 
2. Why are they difficult to recycle? 
3. What are bioplastics? 
4. Can chemistry solve the plastic pollution problem? 
3. Energy for the Future
· Society needs reliable and sustainable energy sources. 
· Batteries, fuel cells and hydrogen technologies all rely on chemistry. 
· Demand for energy continues to increase worldwide. 
· New chemical technologies may help reduce carbon emissions. 
Research Questions
1. How do lithium-ion batteries work? 
2. What is a fuel cell? 
3. Why is hydrogen considered a potential fuel? 
4. Which energy technology seems most promising and why? 
4. Climate Change
· Carbon dioxide is a greenhouse gas. 
· Human activity has increased atmospheric CO₂ concentrations. 
· Chemistry helps scientists understand climate systems. 
· Chemists are developing methods for carbon capture and sustainable fuels. 
Research Questions
1. What is the greenhouse effect? 
2. Why do greenhouse gases trap heat? 
3. What is carbon capture? 
4. How could chemistry help reduce climate change? 





Still want more work to complete?
The following books may be interesting:
Why Chemical Reactions Happen by James Keeler and Peter Wothers
Why Chemical Reactions Happen : Keeler, James: Amazon.co.uk: Books
The Periodic Table by Primo Levi
The Periodic Table (Penguin Modern Classics): Amazon.co.uk: Levi, Primo, Rosenthal, Raymond: 9780141185149: Books
The Disappearing Spoon by Sam Kean
The Disappearing Spoon...and other true tales from the Periodic Table: Amazon.co.uk: Kean, Sam: 9780552777506: Books
Molecules by Theodore Gray
Molecules: The Elements and the Architecture of Everything: Amazon.co.uk: Mann, Nick, Gray, Theodore: 9780316480581: Books
The following websites are excellent and useful throughout the course:
chemguide: helping you to understand Chemistry - Main Menu
Bookshelves - Chemistry LibreTexts
Chemistry news, research and opinions | Chemistry World
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