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Quantitative Chemistry  
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Moles 

 

umber of  Moles N =  mass in grams
Mass of  1 mole  

 n = m
M  

 

1. How many moles are in 14 grams of lithium? 

 

 

 

 

 

 

2. How many grams are in 2.5 moles of sulfur? 

 

 

 

 

 

3. How many moles are in 120 grams of argon? 

 

 

 

 

 

 

4. How many grams are in 84 moles of magnesium? 
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5. How many moles are in 6.2 grams of phosphorus? 

 

 

 

 

 

 

6. How many grams are in 12 moles of chromium 

 

 

 

 

 

 

7. How many moles are in 5 grams of calcium? 
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Compounds (Find the Mr first) 

8. How many moles are in 234 grams of aluminum hydroxide, Al(OH)3 

 

 

 

 

 

 

 

 

 

 

9. How many moles are in 68 grams of copper (II) hydroxide, Cu(OH)2 
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Masses from Equations 

 

If you write a formula for a substance in a calculation it is often convenient to take that formula as meaning 1 mole 
of that substance. This enables you to attach a mass to it and therefore work things out from it. 
 

1. What mass of CaO (Mr=56) could be obtained by heating 25g of limestone CaCO3 ( CaCO3 Mr=100) 
 
CaCO3 → CaO + CO2 
 
 

 

 

 

 

 

 
2. In a blast furnace haematite Fe2O3 (Mr=160) is converted to iron. 

 
Fe2O3 + 3CO → 2Fe + 3CO2 
 
What mass of Iron (Ar=56)can be obtained from 16g of iron oxide? 
 
 

 

 

 

 

 

 
 

3. 2.67g of aluminium chloride was dissolved in water and silver nitrate added to give a precipitate of silver 
chloride. What mass of silver chloride would be formed? 

 
AlCl3 + 3AgNO3 → Al(NO3)3 + 3AgCl 
 
(AgCl=143.5, AlCl3 =133.5) 
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4. C7H6O3 + C4H6O3     → C9H8O4 + CH3COOH 
Salicylic aspirin 
acid 

 
Calculate the maximum mass of aspirin that could be made from 2.00 g of salicylic acid. 
The relative formula mass (Mr) of salicylic acid, C7H6O3, is 138 
The relative formula mass (Mr) of aspirin, C9H8O4, is 180 
 

 

 

 

 

 

 
5. What mass of sodium chloride will be formed when 4g of sodium hydroxide reacts with excess hydrochloric 

acid? 
Mr (NaOH) = 40, Mr (NaCl) = 58 
 
NaOH + HCl → NaCl + H2O 
 
 

 

 

 

 

 

 
6. What mass of silver chloride will be formed when 5.2g of barium chloride reacts with silver nitrate both in 

solution? 
 
BaCl2 + 2AgNO3 → 2AgCl + Ba(NO3)2 

 

(BaCl2 =172.5 AgCl = 143.5 ) 
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Yield and atom economy of chemical reactions (chemistry only)  

 

Percentage yield 

Even though no atoms are gained or lost in a chemical reaction, it is not always possible to obtain the calculated 
amount of a product because:  
 

1. the reaction may not go to completion because it is reversible  
2. some of the product may be lost when it is separated from the reaction mixture  
3. some of the reactants may react in ways different to the expected reaction. The amount of a product 

obtained is known as the yield. When compared with the maximum theoretical amount as a percentage, 
it is called the percentage yield. 

 

 
Students should be able to:  

1. calculate the percentage yield of a product from the actual yield of a reaction  
2. (HT only) calculate the theoretical mass of a product from a given mass of reactant and the balanced 

equation for the reaction. 

 

Key questions  

 

1. In a reaction a student expected to produce 56g of calcium oxide, they only produced 42g. What is the 

percentage yield? 

 

 

 

 

 

 

 

2. An industrial reaction was expected to give a total of 1.53 tonnes, in the end it was found that 0.95 tonnes 

was produced, find the percentage yield. 
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These questions combine reacting masses and percentage yield. 

 

1. In the following reaction Fe2O3 + 3CO  → 2Fe + 3CO2 -  0.95Kg of iron ore yields 0.46kg of iron, calculate the 

percentage yield. 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. 1000 tonnes of Cyclohexane (Mr=98) reacts to produce 834 tonnes of methylene cyclohexane (Mr=96) what 

is the percentage yield. Assume that one mole of Cyclohexane makes one mole of methylene cyclohexane. 
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3. Ethanoic acid (CH3COOH) is reacted with ethanol (C2H5OH) to produce ethyl ethanoate (CH3COOC2H5), if we 

start with 21g of ethanol and produce 36g of ethyl ethanoate, calculate the percentage yield. Assume that 

one mole of ethanol makes one mole of ethyl ethanoate.  
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Concentrations 
 

Using concentrations of solutions in mol/dm3 (chemistry only) (HT only) 

The concentration of a solution can be measured in mol/dm3 .  
 
The amount in moles of solute or the mass in grams of solute in a given volume of solution can be calculated from 
its concentration in mol/dm3 .  
 
If the volumes of two solutions that react completely are known and the concentration of one solution is known, 
the concentration of the other solution can be calculated.  
 
Students should be able to explain how the concentration of a solution in mol/dm3 is related to the mass of the 
solute and the volume of the solution. 

 

Key Questions 

 

1. What is concentration a measure of? 

 

 

 

 

 

 

2. What is the formula for the calculation of concentration? Rearrange it for volume and the mass of the 

substance 
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3. What is the concentration of g/dm3 of a solution of sodium chloride where 30g of sodium chloride is 

dissolved in 0.20dm3 of water? 

 

 

 

 

 

 

4. What is the concentration in g/dm3 of iron chloride solution where 10g of iron chloride is dissolved in 25 

cm3 of water? 

 

 

 

 

 

 

5. What is the mass of of copper chloride in 20cm3 of an 80cm3 solution of copper chloride? 

 

 

 

 

 

 

6. Calculate the concentration of a solution containing 150g of iron chloride in 3dm3 of solvent. 

 

 

 

 

 

 

7. Calculate the concentration of a solution containing 48g of hydrochloric acid in 0.4dm3 of solvent. 
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8. Calculate the concentration of the following solutions in g/dm3. 

 

a. 60g of sodium hydroxide in 120cm3 of a solvent. 

 

 

 

 

 

 

b. A solution containing 2.4g of sodium chloride in 8 cm3 of solvent.  

 

 

 

 

 

 

9. Calculate the mass of solute in the following solutions. 

 

a. The mass of sodium carbonate in 2.5 dm3 of a 60 g/dm3 solution of sodium carbonate.  

 

 

 

 

 

 

 

b. The mass of copper sulphate in 0.35 dm3 of 60 g/dm3 solution of copper sulphate.  
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10. Calculate the mass of solute in the following solutions. 

 

a. The mass of sulfuric acid in 80 cm3 of a 200 g/dm3 solution of sulfuric acid. 

 

 

 

 

 

  

b. The mass of magnesium chloride in 15 cm3 of a 120 g/dm3.  
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Using concentrations of solutions in mol/dm3  
 

1. What is concentration in  mol/dm3 measure of? 

 

 

 

 

 

 

2. What is the formula for the calculation of concentration in mol/dm3? Rearrange it for volume and the 

number of moles of the substance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. What is the concentration in mol/dm3 of a solution with 2 moles of sodium chloride in 500cm3? 
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4. What is the concentration in mol/dm3 of a solution containing 3.7g of calcium hydroxide Ca(OH)2 in 

0.25dm3? 

 

 

 

 

 

 

5. What mass of sodium hydroxide (NaOH, Mr=40) is there in 0.450dm3 of a 0.600 mol/dm3 solution? 

 

 

 

 

 

 

Converting between mol/dm3  & g/dm3 

 

1. State the formula required for coverting g/dm3 & mol/dm3  

 

 

 

 

 

 

2. What is the concentration of a 270 g/dm3 solution of magnesium sulphate in mol/dm3  

(MgSO4 Mr=120)  

 

 

 

 

 

3. What is the concentration of a 0.15 mol/dm3 solution of potassium hydroxide in g/dm3  

(KOH Mr=56)  
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4. Calculate the number of moles in 4dm3 of 1.2 mol/dm3 HCl. 

 

 

 

 

 

 

 

5. Calculate the number of moles in 2dm3 of 0.3 mol/dm3 NaOH 

 

 

 

 

 

 

 

6.  Calculate the number of moles of KOH in 25cm3 of 0.2 mol/dm3 

 

 

 

 

 

 

 

7. Find the concentration of 3mol HBr in a 2dm3 solution 
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8. Calculate the concentration in 1mol of NaOH in 30cm3 of solution. 

 

 

 

 

 

 

 

9. Calculate the volume of 2.3 mol/dm3 solution that contains 0.5mol HCl 

 

 

 

 

 

 

 

m = n x Mr 

 

m = mass (g), n = number of moles (mol), Mr = relative formula mass 

 

1. What mass of NaOH is there in 2dm3 of 0.3 mol/dm3 solution? 

 

 

 

 

 

 

 

2.  What mass of H2SO4 is there in 3dm3 of 2 mol/dm3 solution? 
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3. What is the mass of NaOH in 25cm3 of 0.3 mol/dm3 solution? 

 

 

 

 

 

 

 

4. What is the mass of HNO3 that would dissolve in 500cm3 of water to produce a 2 mol/dm3 solution? 
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Periodic Table.  
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