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Welcome to your A-Level Chemistry transition workbook! 

This booklet is designed to take around 3-4 hours to complete. 
It will recap essential GCSE knowledge and build the foundational skills you need for 
Year 12. 
It will ensure you have a solid grounding in Bonding, atomic structure, and quantitative chemistry. These are fundamental to grasping Year 12 content. 
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[image: ]TASK 1 Atomic Structure[image: ]

Completing this task will help remind you of the basic structure of the atom and how that links to the periodic table.
1. What do the terms A, N and Z represent in Chemistry. How can A and Z be used to determine N?
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

2. Draw a detailed labelled diagram of an atom of Lithium. Include the names of the fundamental particles, their relative charges and masses. Write down the electron configuration of Lithium.







3. Draw simple dot and cross diagrams and write down the electron configurations of the following elements: 12C    20Ca  
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4. Turn to the periodic table on the next page.
Label your periodic table with group names (where applicable) and group numbers, label the energy levels (period numbers), indicate which are metals, non-metals and the transition elements. 

5. Explain how the group number and the ‘period number’ relate to the electron configuration of an atom.

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
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TASK 2 Amount of Substance
Before you can start work on moles (amount of substance) you need to know how to interpret equations and formula. 
A Level chemists only ever write balanced symbol equations and you need to know a whole range of formula ‘off by heart’. These tasks will help you to achieve this. 

1. Write a definition and give an example for the following terms: formula, molecule, ion (anion, cation)
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________


2. How do you deduce the charge of a monatomic ion from its location in the periodic table? Add the charges of the ions in each group to your periodic table. 
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
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3. Find out and write down the formula of the following molecular compounds (you need to memorise these): methane, oxygen, hydrogen, chlorine, ammonia, hydrochloric acid, sulfuric acid, nitric acid, phosphoric acid. 
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

4. Find out and write down the formula and overall charge of the following ions (you need to memorise these): chloride, ammonium, sulfate, nitrate, phosphate, carbonate, hydrogen carbonate , hydride, sulfide and nitride?
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
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TASK 3- Mole calculations[image: ]
About 20-30% of A Level Chemistry is based on 'moles' calculations.  This will help you get up to speed.
1. What is a mole (in chemistry)?
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

2. List the 'Maths' equations you need to use to calculate the following:
a. atom economy
________________________________________________________________________

b. percentage yield
________________________________________________________________________

c.  mass  (using moles and Mr)
________________________________________________________________________

d. concentration (using moles and volume)
________________________________________________________________________

3. What volume does a mole of any gas occupy, in dm3
________________________________________________________________________

Empirical Formula
1. A compound is found to contain 3.55 g carbon, 0.61g hydrogen, and 1.59g oxygen by mass. Determine its empirical formula.

2. An unknown compound is analysed and found to contain 22.8% sodium, 21.8% boron, and the remainder oxygen by mass. Calculate its empirical formula.

Percentage Yield

3. In a reaction, 92.0 grams of glucose (C₆H₁₂O₆) produce 40.0 grams of ethanol (C₂H₅OH). The theoretical yield is 46.0 grams. Calculate the percentage yield. 
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4. If 27.0 grams of aluminum (Al) react with excess oxygen (O₂) to produce 40.0 grams of aluminum oxide (Al₂O₃), and the theoretical yield is 51.0 grams, calculate the percentage yield. 

Atom Economy
5. Calculate the atom economy for the hydrogenation of ethene (C₂H₄) to produce ethane (C₂H₆). 
Reaction: C₂H₄ + H₂ → C₂H₆ 
6. Calculate the atom economy for the reduction of iron(III) oxide (Fe₂O₃) to produce iron (Fe). 
Reaction: 2 Fe₂O₃ + 3 C → 4 Fe + 3 CO₂ 
Reacting Masses
7. How many grams of ammonia (NH₃) are produced when 4 grams of nitrogen gas (N₂) react with excess hydrogen gas (H₂)?  3H₂ + N₂ --> 2NH₃

8. Determine the mass of carbon dioxide (CO₂) produced when 50 grams of propane (C₃H₈) undergoes complete combustion.  C₃H₈ + 5 O2 --> 3 CO2 + 4 H2O

Volume of Gases
9. What is the volume occupied by 0.5 moles of oxygen gas (O₂) at room temperature and pressure (rtp)? 


Titration Calculations
11. A student carries out a titration using sodium carbonate solution and nitric acid. The equation for the reaction is:
Na2CO3 + 2 HNO3 → 2 NaNO3 + CO2 + H2O
25.0 cm3 of 0.124 mol/dm3 sodium carbonate solution is neutralised by 23.6 cm3 of nitric acid. Calculate the concentration of the nitric acid.


12.  During a titration 25.00 cm3 of hydrochloric acid reacted with 23.50 cm3 of 0.100 mol/dm3 barium hydroxide solution. The equation for the reaction is:
2 HCl(aq) + Ba(OH)2(aq) → BaCl2(aq) + 2 H2O(l)
Calculate the concentration of the hydrochloric acid in mol/dm3.





TASK 4 Bonding [image: ]

What hold atoms together? It always comes down to attraction between positive and negative, but this can show up in all sorts of different ways. 
Bonding is one of the fundamental basics of Chemistry at any level.  

1. Write a definition and give an example for the following terms:  ionic bonding, metallic bonding, simple covalent bonding
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________


2. List three examples of macromolecules
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
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3. Using information about the structure and bonding explain the following properties. Your answers should include the type of bonding present in each substance, a description of the bonding and then an explanation linking the bonding/structure to the stated properties. 
a. Sodium chloride has a high melting point, and can conduct electricity when molten
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

b. Graphite can conduct electricity
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

c. Copper metal has a high melting point, and can conduct electricity when solid. 
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

d. Oxygen has a very low melting and boiling point
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

e. Why an alloy is harder than a pure metal
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
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TASK 5 Optional extension

Still need more chemistry in your life? Have a look at some of the videos on this channel!
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H He
hydrogen heiium
Key 1 2
7 9 relative atomic mass 1 12 14 16 19 20
Li Be atomic symbol B Cc N o F Ne
tthium | berylium name boon | carbon | nitogen | owgen | fuorine | neon
3 4 atomic (proton) number 5 6 7 8 9 10
23 24 27 28 31 32 35.5 40
Na Mg Al Si P S cl Ar
sodium | magnesium| aluminium | siicon |phosphorus|  sulfur | chlorine | argon
" 12 13 14 15 16 17 18
39 40 45 48 51 52 55 56 59 59 63.5 65 70 73 75 79 80 84
K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
potassium | calcium | scandium | ttanium | vanadium | chromium |manganese| iron | cobalt | mckel | copper | zinc | galium |germanium| arsenic | selenium | bromine | krypton
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
85 88 89 91 93 96 971 101 103 106 108 112 115 119 122 128 127 131
Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sb Te 1 Xe
rubidium | strontum | yttrum | zirconium | riobium |molybdenum) technetium | ruthenium | rhodium | pallagium | siver | cadmium | indium tn | antimony | telurium | iodine | xenon
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
133 137 139 178 181 184 186 190 192 195 197 201 204 207 209 | [209] | [210] | [222]
Cs Ba La* Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
caesium | barium [tanthanum | hafnium | tantalum | tungsten | thenium | osmium | indum | platum | gold | mercury | talium | lead | bismuth | polonium | asative | radon
55 56 57 72 73 74 75 76 7 78 79 80 81 82 83 84 85 86
[223] | [226] | [2271| (2671 | [270] | [269] | [270] | [270] | [278] | [281] | [281] | [285] | [286] | [289] | [289] | [293] | [293] | [294]
Fr Ra Ac* Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Mc Lv Ts Og
francium | radium | actium [ntherordum| dubnium |seaborgium| bohrium | hassium | meiterium|camtadiui oentganium| copermicium| ihonium | ferovium | moscovium | ivermerum| tennessine | oganesson
87 88 89 104 105 106 107 108 109 110 111 12 13 114 115 116 117 118

* The Lanthanides (atomic numbers 58 — 71) and the Actinides (atomic numbers 90 — 103) have been omitted.
Relative atomic masses for Cu and Cl have not been rounded to the nearest whole number.
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