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Transition from GCSE to A Level
Moving from GCSE Science to A Level can be a daunting leap. You’ll be expected to remember a lot more facts, equations, and definitions, and you will need to learn new maths skills and develop confidence in applying what you already know to unfamiliar situations.
This worksheet aims to give you a head start by helping you:
· to pre-learn some useful knowledge from the first chapters of your A Level course
· understand and practice of some of the maths skills you’ll need.
1 Core mathematical skills
A practical chemist must be proficient in standard form, significant figures, decimal places, SI units, and unit conversion.
1.1 Standard form
Practice questions
1 Change the following values to standard form.
a boiling point of sodium chloride: 1413 °C
b largest nanoparticles: 0.0 001×10−3 m
c number of atoms in 1 mol of water: 1806×1021
2 Change the following values to ordinary numbers.
a 5.5×10−6       b 2.9×102       c 1.115×104       d 1.412×10−3       e 7.2×101
1.2 Significant figures and decimal places
Practice questions
3 Give the following values in the stated number of significant figures (s.f.).
a 36.937 (3 s.f.)	b 258 (2 s.f.)       c 0.043 19 (2 s.f.)	d 7 999 032 (1 s.f.)
4 Use the equation:
number of molecules = number of moles × 6.02 × 1023 molecules per mole
to calculate the number of molecules in 0.5 moles of oxygen. Write your answer in standard form to 3 s.f.
5 Give the following values in the stated number of decimal places (d.p.).
a 4.763 (1 d.p.)	b 0.543 (2 d.p.)	c 1.005 (2 d.p.) 	d 1.9996 (3 d.p.)
1.3 Converting units
Practice question
6 Calculate the following unit conversions.
a 300 µm to m
b 5 MJ to mJ 
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c 10 GW to kW
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 Balancing chemical equations
2.1 Conservation of mass
When new substances are made during chemical reactions, atoms are not created or destroyed – they just become rearranged in new ways. So, there is always the same number of each type of atom before and after the reaction, and the total mass before the reaction is the same as the total mass after the reaction. This is known as the conservation of mass.
You need to be able to use the principle of conservation of mass to write formulae, and balanced chemical equations and half equations. 
2.2 Balancing an equation
Practice question
1. Balance the following equations.
a C + O2 → CO     
b N2 + H2 → NH3     
c C2H4 + O2 → H2O + CO2
2.3 Balancing an equation with fractions
Practice question
8 Balance the equations below.
a C6H14 + O2 → CO2 + H2O  
b NH2CH2COOH + O2 → CO2 + H2O + N2
2.4 Balancing an equation with brackets
Practice question
9 Balance the equations below.
a Mg(OH)2 + HNO3 → Mg(NO3)2 + H2O    
b Fe(NO3)2 + Na3PO4 → Fe3(PO4)2 + NaNO3

3 Rearranging equations and calculating concentrations
3.1 Rearranging equations
Practice questions
1. 
Rearrange the equation  to make: 
a n the subject of the equation
b V the subject of the equation.
11 Rearrange the equation PV = nRT to make:
a n the subject of the equation
b T the subject of the equation.
3.2 Calculating concentration
Practice questions
12 Calculate the concentration, in mol dm−3, of a solution formed when 0.2 moles of a solute is dissolved in 50 cm3 of solution.
13 Calculate the concentration, in mol dm−3, of a solution formed when 0.05 moles of a solute is dissolved in 2.0 dm3 of solution.
14 Calculate the number of moles of NaOH in an aqueous solution of 36 cm3 of 0.1 mol dm−3.

4 Molar calculations
4.1 Calculating masses and gas volumes
Practice questions
1. In a reaction, 0.486 g of magnesium was added to oxygen to produce magnesium oxide.
2Mg(s) + O2(g) → 2MgO(s)
a Calculate the amount, in moles, of magnesium that reacted.
b Calculate the amount, in moles, of magnesium oxide made.
c Calculate the mass, in grams, of magnesium oxide made.
16 Oscar heated 4.25 g of sodium nitrate. The equation for the decomposition of 
sodium nitrate is:
2NaNO3(s) → 2NaNO2(s) + O2(g)
a Calculate the amount, in moles, of sodium nitrate that reacted.
b Calculate the amount, in moles, of oxygen made.
17 0.500 kg of magnesium carbonate decomposes on heating to form magnesium oxide and carbon dioxide. Give your answers to 3 significant figures.
MgCO3(s) → MgO(s) + CO2(g)
a Calculate the amount, in moles, of magnesium carbonate used.
b Calculate the amount, in moles, of carbon dioxide produced.

5 Percentage yields and percentage errors
5.1 Calculating percentage yield
Practice questions
1. Calculate the percentage yield of a reaction with a theoretical yield of 4.75 moles of product and an actual yield of 3.19 moles of product. Give your answer to 3 significant figures.
19 Calculate the percentage yield of a reaction with a theoretical yield of 12.00 moles of product and an actual yield of 6.25 moles of product. Give your answer to 3 significant figures.
5.3 Calculating percentage error in apparatus
Practice questions
20 A gas syringe has a maximum error of ±0.5 cm3. Calculate the maximum percentage error when recording these values. Give your answers to 3 significant figures.
a 21.0 cm3	b 43.0 cm3
21 A thermometer has a maximum error of ±0.5 °C. Calculate the maximum percentage error when recording these temperature rises. Give your answers to 3 significant figures.
a 12.0 °C	b 37.6 °C
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