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Useful Equations                             Name:  

 Relationship between moles and mass of a substance:       

 

(where Mr is the relative formula mass of that substance) 

 

 Relationship between moles and number of particles of a substance:       

 

23) 

 

 Relationship between moles and volume of a gas:   

 

(where Mv is the molar volume of a gas which is equal to 24dm3 mol-1 at rtp) 

 

 Relationship between moles and concentration of a solution:   

 

 

 To calculate percentage yield:   

 

 

 To calculate atom economy:   
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Circle the correct answer  

1. What is the minimum mass of calcium carbonate that would be required to 
produce 140g of calcium oxide? 
 
CaCO3  CaO + CO2 

A. 30g 

B. 110g 

C. 140g 

D. 250g 

 

2. What mass of magnesium chloride could be created if 0.48g of magnesium 
is reacted with 24cm3 of 2.0mol dm-3 hydrochloric acid? 
 
Mg(s) + 2HCl(aq)  MgCl2(aq) + H2(g) 

A. 1.9g 

B. 2.3g 

C. 3.8g 

D. 4.6g 

 

3. What mass of oxygen could be created if 15g of potassium nitrate, KNO3, 
decomposes according to the equation below? 
 
2KNO3(s)  2KNO2(aq) + O2(g) 

A. 0.6g 

B. 1.2g 

C. 2.4g 

D. 4.8g 
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4. What is the maximum mass of ammonia that could be created if 14g of 
nitrogen is combined with 6g hydrogen? 
 
N2(g) + 3H2(g)  2NH3(g) 

A. 8.5g 

B. 17.0g 

C. 20.0g 

D. 34.0g 

 

5. What is the maximum mass of carbon dioxide that could be created if 2.2g 
of propane is combined with 9.6g oxygen? 
 
C3H8(g) + 5O2(g)  3CO2(g) + 4H2O(l) 

A. 2.2g 

B. 3.3g 

C. 6.6g 

D. 7.9g 

 

 

6. What is the total number of molecules in 3.2g of methane, CH4?  
[The Avogadro constant is 6.0x1023 mol-1] 
 

A. 6.0 x 1022 

B. 1.2 x 1023 

C. 2.4 x 1023 

D. 6.0 x 1023 
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7. What is the total number of atoms in 1.8g of water, H2O?  
[The Avogadro constant is 6.0x1023 mol-1] 
 

A. 6.0 x 1022 

B. 6.0 x 1023 

C. 1.8 x 1023 

D. 1.8 x 1024 

 

8. What is the total number of ions in 3.42g of aluminium sulfate, Al2(SO4)3?  
[The Avogadro constant is 6.0x1023 mol-1] 
 

A. 6.0 x 1021 

B. 1.8 x 1022 

C. 3.0 x 1022 

D. 1.0 x 1023 

 

9. 0.05moles of calcium carbonate was added to a solution containing 
0.08moles of nitric acid. Which of the following statements is true? 
 
CaCO3(s) + 2HNO3(s)  Ca(NO3)2(aq) + H2O(l) + CO2(g) 

A. 0.05moles of carbon dioxide is produced 

B. 0.08moles of calcium nitrate is produced 

C. Calcium carbonate is in excess by 0.01moles 

D. Nitric acid is in excess by 0.03moles. 
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10.  A compound was found to contain 2.8g of nitrogen and 8.0g of oxygen. 
What is the empirical formula of the compound? 
 

A. NO 

B. NO2 

C. N2O3 

D. N2O5 

 

 

11.  In an experiment, 3.425g of lead oxide was reduced to form 3.105g of lead. 
What is the empirical formula of the lead oxide? 
 

A. PbO2 

B. Pb3O2 

C. Pb3O4 

D. Pb4O3 

 

 

12.  A compound Z contains by mass, 26.7% carbon, 2.2% hydrogen and 71.1% 
oxygen. What is the empirical formula of Z? 
 

A. CHO2 

B. C2H2O4 

C. CHO 

D. C2H2O2 
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13.  A hydrocarbon contains, by mass, 82.7% carbon and 17.3% hydrogen. 
Which of the following could be the molecular formula of the hydrocarbon? 
 

A. CH3 

B. C2H6 

C. C2H5 

D. C4H10 

 

14.  Ethanol is manufactured by the hydration of ethene. In a typical process 
28tonnes of ethene produces 43.7tonnes of ethanol. What is the 
percentage yield of ethanol in this process? 
 
C2H4 + H2O  C2H5OH 

A. 64% 

B. 95% 

C. 100% 

D. 156% 

 

15.  Phenol, C6H5OH, is converted into trichlorophenol (known as TCP), 
C6H2Cl3OH, according to the equation below. If 50.0g of phenol produces 
97.6g of TCP, what is the percentage yield of the TCP? 
 
C6H5OH + 3Cl2  C6H2Cl3OH + 3HCl 

A. 47.6% 

B. 49.4% 

C. 51.2% 

D. 92.9% 
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16.  What is the atom economy for the production of trichlorophenol, 
C6H2Cl3OH, from phenol and chlorine?  
 
C6H5OH + 3Cl2  C6H2Cl3OH + 3HCl 

A. 11.9% 

B. 35.7% 

C. 64.3% 

D. 100.0% 

 

17.  What is the atom economy for the production of calcium oxide from 
calcium nitrate?  
 
2Ca(NO3)2(s)  2CaO(s) + 4NO2(g) + O2(g) 

A. 9.8% 

B. 17.1% 

C. 34.1% 

D. 51.2% 

 

18.  What volume of oxygen gas would be required for the complete 
combustion of 1.14kg of octane? [Molar volume of a gas = 24dm3 mol-1 at 
room temperature and pressure] 
 
2C8H18 + 25O2  16CO2 + 18H2O 

A. 240 dm3 

B. 300 dm3 

C. 3000 dm3 

D. 6000 dm3 
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19.  What is the maximum volume of gas, in dm3, at room temperature and 
pressure which could be obtained from 0.100moles of magnesium nitrate? 
[Molar volume of a gas = 24dm3 mol-1 at room temperature and pressure] 
 
2Mg(NO3)2(s)  2MgO(s) + 4NO2(g) + O2(g) 

A. 0.24 dm3 

B. 2.4 dm3 

C. 4.8 dm3 

D. 6.0 dm3 

 

20.  In which of the following pairs does each gas occupy the same volume? 
All volumes are measured at the same temperature and pressure. 
 

A. 2g of hydrogen and 14g of nitrogen 

B. 32g of methane and 88g carbon dioxide 

C. 7g of carbon monoxide and 16g of oxygen 

D. 10g of hydrogen chloride and 10g of sulfur dioxide 

 

 

21.  What is the maximum volume of nitrogen dioxide that could be obtained in 
the reaction of 1dm3 nitrogen monoxide with 2dm3 of oxygen? Assume all 
measurements are made at the same temperature and pressure. 
 
2NO(g) + O2(g)  2NO2(g) 

A. 1dm3 

B. 2dm3 

C. 3dm3 

D. 4dm3 
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22.  500cm3 of CO reacts with 500cm3 of NO. What is the total volume of gases 
produced assuming the temperature and pressure remain the same? 
 
2CO(g) + 2NO(g)  2CO2(g) + N2(g) 

A. 250cm3 

B. 500cm3 

C. 750cm3 

D. 1000cm3 

 

23.  Complete combustion of 50cm3 of a hydrocarbon vapour gave 350cm3 of 
carbon dioxide, both gas volumes being measured at the same temperature 
and pressure. Which one of the following formulae could be correct for this 
hydrocarbon? 
 

A. C8H18 

B. C7H16 

C. C6H14 

D. C5H12 

 

 

24.  What mass of sodium chlorate(V), NaClO3, is needed to produce 120cm3 of 
oxygen gas? [Molar volume of a gas = 24dm3 mol-1 at rtp]  
 
2NaClO3(s)  2NaCl(s) + 3O2(g) 

A. 266mg 

B. 355mg 

C. 533mgs 

D. 799mgs 
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25.  What volume of oxygen, measured at room temperature and pressure, is 
needed to completely burn 3.0g of ethane? [Molar volume of a gas = 24dm3 
mol-1 at rtp] 
 
2C2H6(g) + 7O2(g)  4CO2(g) + 6H2O(l) 

A. 2.4 dm3 

B. 4.8 dm3 

C. 8.4 dm3 

D. 16.8 dm3 

 

26.  What volume of 0.16mol dm-3 hydrochloric acid is required to neutralise 
25cm3 of 0.20mol dm-3 sodium hydroxide? 
 
HClaq) + NaOH(aq)  NaCl(aq) + H2O(l) 

A. 16 cm3 

B. 25 cm3 

C. 31 cm3 

D. 48 cm3 

 

27.  What volume of 0.25mol dm-3 sulfuric acid is required to neutralise 50cm3 
of 0.40mol dm-3 sodium hydroxide? 
 
H2SO4aq) + 2NaOH(aq) 2SO4(aq) + 2H2O(l) 

A. 10 cm3 

B. 20 cm3 

C. 40 cm3 

D. 80 cm3 
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28.  If 18cm3 of 0.18mol dm-3 nitric acid is required to neutralise 20cm3 of 
sodium hydroxide, then what is the concentration of the sodium hydroxide? 
 
HNO3aq) + NaOH(aq) 3(aq) + H2O(l) 

A. 0.16 mol dm-3 

B. 0.18 mol dm-3 

C. 0.22 mol dm-3 

D. 0.24 mol dm-3 

 

29.  If 15cm3 of 0.20mol dm-3 phosphoric acid is required to neutralise 25cm3 of 
sodium hydroxide, then what is the concentration of the sodium hydroxide? 
 
H3PO4aq) + 3NaOH(aq) 3PO4(aq) + 3H2O(l) 

A. 0.06 mol dm-3 

B. 0.12 mol dm-3 

C. 0.24 mol dm-3 

D. 0.36 mol dm-3 

 

30.  If 1.9g of magnesium chloride, MgCl2, is dissolved in 250cm3 water then 
what is the concentration of chloride ions, Cl-, in the solution? 
 
MgCl2(s) Mg2+

(aq) + 2Cl-(aq) 

A. 0.08 mol dm-3 

B. 0.16 mol dm-3 

C. 0.0008 mol dm-3 

D. 0.0016 mol dm-3 

 




