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Chapter 1: Principle of Chemistry   
A. States of matter 

1. What are the main states of matter? 
2. Draw the simple model that represent each of the state of matter. 
3. Fill the table: 

 Atomic arrangement Movement of particles Energy of 
particles 

SOLID    
LIQUID    
GAS    

 
4. Define physical changes. 
5. Write the name of physical change of turning: 

a. Solid to liquid  
b. Liquid to solid  
c. Liquid to gas 
d. Gas to liquid  
e. Solid to gas 
f. Gas to solid  

6. How does each of the interconversions happen: 
a. Solid to liquid  
b. Liquid to solid  
c. Liquid to gas 
d. Gas to liquid  
e. Solid to gas 
f. Gas to solid  

7. What is the meaning of: 
a. Melting point? 
b. Boiling point? 

8. What happens to kinetic energy when: 
a. Solid turns to liquid to gas? 
b. Gas turn to liquid to solid? 

9. Define diffusion and write an example of diffusion using coloured solutions. 
10. What is the criteria needed for diffusion of particles to happen? 
11. Define the terms: 
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a. Solute 
b. Solvent  
c. Solution  
d. Saturated solution  

12. What is meant by the term solubility in the units ‘g per 100g’ of solvent? 
13. How do you plot and interpret solubility curves? 
14. What is the practical to investigate the solubility of a solid in water at a specific 

temperature? 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

B. Elements, compounds and mixtures 
1. Define the terms: 

i. Elements 
ii. Compound 
iii. Mixture 

2. What is a pure substance? 
3. Write a short note of the experimental techniques for the separation of mixtures: 

i. Simple distillation  
ii. Fractional distillation  
iii. Filtration  
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iv. Crystallization  
v. Paper chromatography 

4. How does a chromatogram provide information about the composition of a mixture? 
5. What is the calculation used to identify the components of a mixture in chromatography? 
6.  What is the practical to investigate paper chromatography using inks or food colourings? 

 

C. Atomic structure  
1. Define the terms 

i. Atom. 
ii. Molecule 

2. Dra w a structure of an atom. 
3. Fill the table 

 Relative charge Relative mass Position 
PROTON    

NEUTRON    
ELECTRON    

 
4. Define the terms 

i. Atomic number  
ii. Mass number 
iii. Isotopes  
iv. Relative atomic mass (Ar) 
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5. What is the formula to find relative atomic mass? 
6. Try this example. There are 45% of 35- Chlorine and 55% of 37- chlorine. Calculate the 

Relative atomic mass. 

 

D. The periodic table  
1. How are the elements arranged in the periodic table? 
2. The elements are present in a specific manner in the periodic table. How do you identify the 

atomic number and mass number in that presentation? 
3. Write the electronic configuration of the first 20 elements in the periodic table. 
4. Usually, how many electrons can the 1st, 2nd and 3rd electron shells hold? 
5. Write the properties of metal and non-metal in terms [this is used to classify metals and 

non- metals]: 
i. Electrical conductivity. 
ii. Acid- base character of each oxide. 

6. What are the elements in the periodic table that act as: 
i. Metal? 
ii. Non- metal? 

7. What does each represent: 
i. Period number? 
ii. Group number? 

8. Why do elements in the same group of the Periodic table have similar chemical properties? 
9. Why do noble gases, which are group 0 elements don’t react? 
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E. Chemical formulae, equations and calculations 
1. How are the states of matter represented in a chemical reaction: 

i. Solid 
ii. Liquid  
iii. Gas 
iv. Aqueous  

2. What does a balanced chemical equation mean? 
3. What is relative formula mass (Mr)? 
4. What is the relation of Mr of reactants and products in a balanced chemical reaction? 
5. What is a mole? 
6. What does the mass of one mole of a substance equal to? 
7. Calculate the number moles of 25g Oxygen molecule (O2). 
8. What is the formulae used to calculate the number of moles? 
9. Find the number of moles of Cl2, when the number of sodium is 0.5moles 

2Na   +   Cl2 2NaCl 
10. What is the equation used to calculate percentage yield? 
11. What are the 3 main reason why it is not always possible to obtain the calculated amount of 

a product? 
12. Define yield. 
13. What is the experimental method needed to find the formula of MgO? 
14. Define: 

i. Empirical formula  
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ii. Molecular formula  
15. How do you calculate: 

i. Empirical formula  
ii. Molecular formula  

16. What is the equation used to calculate concentration? 
17. What is the equation used to carry out calculations involving gas volumes and the molar 

volume of a gas (24dm3 and 24000cm3)? 
18. What is the practical used to determine the formula of a metal oxide by combustion? 

 

 

 

 

 

 

 

 

 

 

 

 

 

F. Ionic bonding  
1. Define ionic bonding. 
2. What are ionic compounds? 
3. Is it metal or non- metal that: 

i. Loses electrons to forma negatively charged ion 
ii. Gains electrons to form a positively charged ion. 

4. What is: 
i. Cation  
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ii. Anion  
5. What are the charges elements of each group make: 

i. Group 1  
ii. Group 2  
iii. Group 3  
iv. Group 5  
v. Group 6 
vi. Group 7 

6. Do compounds have an overall charge? 
7. Draw the dot and cross diagram of: 

i. NaCl 
ii. MgCl 

8. Write the definition of ionic boding in terms of electrostatic attractions. 
9. What are giant lattice structure? 
10. Why do giant ionic lattices structure have high melting and boiling points? 
11. Do ionic compound conduct electricity? 
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G. Covalent bonding 
1. Define covalent bonding. 
2. Write the definition of covalent boding in terms of electrostatic attractions. 
3. Draw the dot and cross diagram for: 

a. Hydrogen  
b. Water 
c. Oxygen  
d. Methane  

4. Why do substances with a simple molecular structure are gases or liquids or solids with low 
melting and boiling points? 

5. Do simple molecular structure conduct electricity? 
6. Does the melting and boiling points of substances with simple molecular structure increases 

with increasing relative molecular mass? 
7. Explain why substances with giant covalent structures are solid with high melting and boiling 

points. 
8. Write a short note for: 

i. Diamond  
ii. Graphite  
iii. Graphene 
iv. Fullerenes 
v. Carbon nanotubes 

9. Do covalent compound conduct electricity? 
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H. Metallic bonding  
1. Define metallic bonding. 
2. Draw the structure of metallic bonding. 
3. Write the definition of metallic boding in terms of electrostatic attractions. 
4. What are the typical properties of metal? 

 

 

 

 

I. Electrolysis  
1. Which type of compound do not conduct electricity? 
2. Why do ionic compound conduct electricity only in aqueous or molten state? 
3. What are each type of ion called: 

i. Negatively charged ion  
ii. Positively charge ion 

4. what is the experiment done to investigate electrolysis? 
5. Write the products form in the cathode and anode electrode from the compounds  

i. Lead (ii) bromide 
ii. Aqueous Sodium chloride  
iii. Dilute copper sulphate  
iv. Dilute sulphuric acid 

6. What are  
i. Oxidation reaction  
ii. Reduction reaction  

7. Write the half equation when  
i. Sodium loses one electron 
ii. When two H+ ions gain two electrons each 

8. What is the practical used to investigate the electrolysis of aqueous solutions? 
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Chapter 2: Inorganic Chemistry 
A. Group 1 (alkali metals)- Lithium, Sodium and Potassium  

1. What are the similarities in the reactions of group 1 elements with water and what evidence 
for their recognition as a family of elements? 

2. Write the equation for the reaction of each group 1 element with water: 
i. Lithium  
ii. Sodium  
iii. Potassium  

3. Write how each reaction for group 1 element with water will occur: 
i. Lithium  
ii. Sodium  
iii. Potassium  

4. Does the reactivity of group 1 elements increases or decrease down the group? 
5. Write the equation for the reaction of each group 1 element with oxygen (in air): 

i. Lithium  
ii. Sodium  
iii. Potassium  

6. What are the colours of the flames when each element reacts with air: 
i. Lithium  
ii. Sodium  
iii. Potassium  

7. What are the predictions for the properties of the other group 1 elements (Rubidium, 
Caesium and Francium)? 

8. Explain the trend in reactivity in Group 1 elements in terms of electronic configuration. 
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B. Group 7 (halogens)- Chlorine, Bromine and Iodine  
1. What is another name for group 7 elements? 
2. Fill in the following table. 

Group 7 elements 
(Halogens) 

Physical state at 
room temperature   

Colour  Colour in aqueous 
solution  

Fluorine     
Chlorine     
Bromine    
Iodine    

 
3. What is the trend on the state of matter down the group 7? 
4. Write the trends in the physical properties of group 7elements: 

i. Melting point  
ii. Boiling point 
iii. State at room temperature 
iv. Colour  

5. What are the prediction made for the other halogens (Fluorine and Astatine) in terms of: 
i. Melting and boiling points 
ii. States  
iii. Colour 

6. What is a displacement reaction? 
7. What happens to the reactivity of group 7 elements when going down the group? 
8. Give an example of a displacement reaction in terms of group 7 elements. 
9. Explain the trend in reactivity of Group 7 elements in terms of electronic configurations. 

 

 



  

15 
 

We, Owls, would love to serve you, Owlets, with 
the best resources for EDEXCEL IGCSE and IAL. 

C. Gases in the atmosphere 
1. What are the composition of each gas in air: 

i. Oxygen  
ii. Nitrogen  
iii. Argon  
iv. Carbon dioxide  

2. What is the experiment done to determine the percentage by volume of oxygen in air using 
metals? 

3. Draw the apparatus needed for the above experiment. 
4. What is the experiment done to determine the percentage by volume of oxygen in air using 

non- metals? 
5. Draw the apparatus needed for the above experiment. 
6. What is a combustion reaction? 
7. Write the equations for the combustion reactions of: 

i. Magnesium  
ii. Sulphur  
iii. Hydrogen 

8.  Write the reaction for the combustion reactions of: 
i. Magnesium  
ii. Sulphur  
iii. Hydrogen 

9. What is meant by thermal decomposition? 
10. What are the typical products of thermal decomposition of metal carbonates? 
11. Write the thermal decomposition of: 

i. Copper (ii) carbonate 
ii. Sodium carbonate 

12. What is meant by the terms: 
i. Greenhouse gases 
ii. Greenhouse effect 
iii. Global warming 

13. What is the relationship of carbon dioxide and greenhouse gases? 
14. How does the greenhouse effect occurs? 
15. What are the consequences of greenhouse effect? 
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D. Reactivity series  
1. What is the series of elements that are arranged according to their reactivity? 
2. What are the arrangement of metals in the reactivity series based on? 
3. Write the equations for the reactions of each element with water: 

i. Potassium  
ii. Sodium  
iii. Lithium  
iv. Calcium 
v. Elements below Calcium  

4. Write the reactions of each element with water: 
i. Potassium  
ii. Sodium  
iii. Lithium  
iv. Calcium 
v. Elements below Calcium in the reactivity series 

5. Write the equations for the reactions of each element with hydrochloric acid or sulphuric 
acid: 

i. Potassium  
ii. Sodium  
iii. Lithium  
iv. Calcium 
v. Magnesium  



  

17 
 

We, Owls, would love to serve you, Owlets, with 
the best resources for EDEXCEL IGCSE and IAL. 

vi. Zinc 
vii. Iron 
viii. Elements below iron in the reactivity series 

6. Write the reactions of each element with hydrochloric acid or sulphuric acid: 
i. Potassium  
ii. Sodium  
iii. Lithium  
iv. Calcium 
v. Magnesium  
vi. Zinc 
vii. Iron 
viii. Elements below iron in the reactivity series 

7. What is the relationship with the elements in the reactivity series and displacement 
reaction? 

8. How is a metal oxide reduced? 
9. What is the meaning of the terms: 

i. Metal oxide  
ii. Reduction  
iii. Oxidation  
iv. Reducing agent  
v. Oxidising agent  

10. Write some examples of displacement reactions of metals form their salts. 
11. What is rust? 
12. What are the conditions needed for an iron to rust? 
13. What is the equation of rusting? 
14. What are the main prevention methods of rusting and explain each? 
15. What is the experiment done to investigate reaction of metals with acids? 
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E. Extraction and uses of metals  
1. Write a short note on the extraction of ores from the Earth’s crust. 
2. Write how the extraction of metal method is related to the position of the element in the 

reactivity series. 
3. Write a note on each of the extraction method mentioned above. 
4. What are the other alternative methods for the extraction of metals? 
5. What are the uses of each of these elements in terms of their properties: 

i. Aluminium  
ii. Copper 
iii. Iron  
iv. Steel 

6. What is an alloy? 
7. Draw a diagram of an alloy. 
8. Why are alloys harder than pure metals? 
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F. Acids, Alkali and titrations 
1. Explain the use of each test to distinguish between acids and alkaline solution.  

i. Litmus 
ii. Phenolphthalein  
iii. Methyl orange  
iv. pH scale 
v. universal indicator  

2. Write the definitions of: 
i. Acids  
ii. Weak acids 
iii. Strong acids 
iv. Alkali  
v. Weak alkali  
vi. Strong alkali  

3. What are neutralisation reactions? 
4. What is the salt produced when each acid reacts: 

i. Hydrochloric acid  
ii. Nitric acid  
iii. Sulphuric acid 

5. Write how titration occurs. Mention a diagram too. 
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G. Acids, Bases and Salt preparations 
1. What are the solubility rules? 
2. Explain acids and bases in the terms of proton transfer. 
3. What is a proton donor and what is a proton acceptor? 

i. Acid 
ii. Base  

4. What are the products form in the reactions between; 
i. Acids and metals 
ii. Acids and bases 
iii. Acids and metal carbonates 

5. What are the products form when each reacts with an acid: 
i. Metal oxide 
ii. Metal hydroxide  
iii. Ammonia 

6. Are metal oxides, metal hydroxide and ammonia soluble in water? 
7. What is the experiment done for the preparation of soluble salts (insoluble reactants)? 
8. What is the experiment done for the preparation of soluble salts (acids and alkali)? 
9. What is the experiment done for the preparation of insoluble salts? 
10. What is the experiment done for the preparation of copper sulphate from copper oxide? 
11. What is the experiment done for the preparation of lead sulphate? 
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H. Chemical tests 
1. What are test done to identify  

i. Oxygen  
ii. Carbon dioxide  
iii. Hydrogen  
iv. Ammonia 
v. Chlorine   

2. How is the flame test conducted? 
3. What are the main results of the flame test? 
4. What are the tests done for the following cations: 

i. NH4
+ 

ii. Cu2, Fe2+ and Fe3+ 
5. What are the tests done for the anions: 

i. Cl-, Br- and I- 
ii. SO4

2- 
iii. CO3

2- 
6. What is the test done for the identification of water: 

i. Chemical test 
ii. Physical test. 
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Chapter 3: Physical Chemistry 
A. Energetics 

1. Define and give examples for each: 
i. Endothermic reactions  
ii. Exothermic reactions  

2. Write how each of the experiments are done: 
i. Calorimetry experiment for combustion  
ii. Calorimetry experiment for displacement, dissolving and neutralisation 

3. What is the equation used to calculate heat energy change? 
4. What is the equation used to calculate molar enthalpy change? 
5. How are the enthalpy level diagrams draw for: 

i. Exothermic reactions  
ii. Endothermic reactions 

6. Write the relationship with bond making or bond breaking with exothermic reactions and 
endothermic reactions. 

7. What is bond energy? 
8. What is the equation used to calculate bond energies and write an example? 
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B. Rates of reaction  
1. Define rate of reaction. 
2. What are the 3 main equations used to calculate the rate of reaction? 
3. Write how each of the factors have an effect on the rate of reaction: 

i. Effect of surface area of a solid. 
ii. Effect of concentration of a solution. 
iii. Effect of temperature. 
iv. Effect of catalyst  
v. Effect of pressure of a gas 

4. What is a catalyst? 
5. Draw the energy level diagram for a catalyst reaction. 
6. What effect does the catalyst have on a reaction? 
7. What is the experiment done to check the effect of surface area and concentration on the 

rate of reaction? 
8. What is the experiment done to check the effect of different solids on the catalytic 

decomposition of hydrogen peroxide? 
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C. Reversible reactions and equilibria 
1. What are reversible reactions? 
2. Give an example of a reversible reaction. 
3. Describe the experiments done for the reversible reaction of each: 

i. Dehydration of hydrated copper (ii) sulphate  
ii. Effect of heat on Ammonium chloride 

4. What is a dynamic equilibrium? 
5. What are the conditions of a dynamic equilibrium? 
6. Why does not a catalyst affect the position of the equilibrium of an equilibrium in a 

reversible reaction? 
7. What is the Le Chatelier’s principle? 
8. According to Le Chatelier’s principle write how: 

i. Temperature affects the equilibrium   
ii. Pressure affects the equilibrium 
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Chapter 4: Organic Chemistry 
A. Introduction  

1. What are hydrocarbons? 
2. Define the terms: 

i. General formula   
ii. Molecular formula 
iii. Empirical formula  
iv. Structural formula  
v. Skeletal formula 
vi. Displayed formula 

3. What is a homologous series? 
4. What are the features of homologous series? 
5. What is a functional group? 
6. Write the functional group of each: 

i. Alkane  
ii. Alkene  
iii. Alcohol 
iv. Carboxylic acid  
v. Amine  
vi. Aldehyde  
vii. Ester  

7. What is isomerism? 
8. What are the rules for naming organic compounds? 
9. Define each type of reaction: 

i. Substitution reaction  
ii. Addition reaction  
iii. Complete combustion reaction  
iv. Incomplete combustion  
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B. Crude- oil  
1. What is crude oil? 
2. Write a short note on fractional distillation of crude oil. 
3. What are the 4 main trend of crude oil fractions? 
4. What are the products of: 

i. Complete combustion  
ii. Incomplete combustion 

5. What is the effect of Carbon monoxide on blood? 
6. Write a note on the following: 

i. Formation of oxides of nitrogen in car engines  
ii. Combustion of hydrocarbon fuels 
iii. Acid rain  

7. What are long chain hydrocarbon? 
8. What are short chain hydrocarbon? 
9. What is catalytic cracking? 
10. Why is cracking necessary? 
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C. Alkanes  
1. What are alkanes? 
2. What is the general formula of alkanes? 
3. What are isomers? 
4. Draw the displayed formulae of the first five alkanes. 
5. Write the reaction of alkanes with halogens. 

 
 
 
 
 
 

 

D. Alkenes  
1. What are alkenes? 
2. What is the general formula of alkenes? 
3. How are alkenes classified? 
4. Draw the displayed formulae of the first five alkenes. 
5. Write the reaction between alkenes and bromine. 
6. How do you distinguish between alkanes and alkenes? 
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E. Alcohols  
1. What are alcohols? 
2. What are the two methods for the oxidation of ethanol? 
3. What are the 2 methods for the manufacture of ethanol? 
4. Define the term fermentation. 
5. What are the conditions for fermentation? 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

F. Carboxylic acids 
1. What are carboxylic acids? 
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2. Draw the displayed formulae of the first five carboxylic acids. 
3. Write the reactions between carboxylic acid and: 

i. Metals 
ii. Metal carbonate 

4. What is vinegar? 
5. Write a note on the formation of vinegar. 

 
 
 
 
 
 
 
 

G. Esters  
1. What are esters? 
2. How are esters formed. Explain using the example ethyl ethanoate? 
3. How do you name esters? 
4. What are the main uses of esters? 
5. Write the experiment that prepares ethyl ethanoate. 
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H. Synthetic polymers 
1. What is a monomer? 
2. How is addition polymer formed? 
3. What are the main two types of addition polymers? 
4. How are the repeating units represented? 
5. How do you deduce the structure of a monomer from a repeat unit? 
6. What are the problems arising with the disposal of addition polymers? 
7. Define polyester. 
8. What are condensation polymerisation and give an example? 
9. Write a note on biodegradable biopolyesters. 

 

 

 


