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Chapter 1: Formulae, Equations and Amount of Substance 
1. Define the terms  

i. Atom 
ii. Element  
iii. Ion 
iv. Molecule 
v. Compound  
vi. Empirical formula 
vii. Molecular formula  

2. What is the Avogadro constant and give the symbol and the number it is representing? 
3. What is the equation representing number of particles and Avogadro constant? 
4. What is a balanced equation and what is an ionic equation? Write an example for each. 
5. Define  

i. Relative atomic mass (Ar) 
ii. Relative molecular mass (Mr) 
iii. Relative isotopic mass 
iv. Relative formula mass 

6. Generally, how is Molecular mass calculated? 
7. Using the periodic table find the Ar for each atom and calculate the molecular formula of each: 

i. C4H8 
ii. C6H12O6 
iii. C3H7OH 

8. What are the equations to find? 
i. Number of moles 
ii. Concentration  
iii. Volume (ONLY FOR GASES) 
iv. Parts per million (ppm) 
v. Atom economy  
vi. Percentage yield 

9. What is the equation to calculate volume of gases with the gas constant ‘R’ (IDEAL GAS 
EQUATION)? 

10. Know how to calculate empirical formula and molecular formulae. (this can be practiced in the topic 
wise question note) 

11. What are these state symbols symbolising in any equation? 
i. (s) 
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ii. (l) 
iii. (g) 
iv. (aq) 
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Chapter 2: Atomic structure and the Periodic table 
1. What is the structure of the atom? Define each subatomic particle. 
2. Complete the table 

 Proton neutron Electron 
Relative mass    
Charge    

 
3. Draw a simple diagram of the Sodium atom. 
4. What does the maximum number of orbiting electrons that can be held by a single shell depend on? 

How can it be calculated? 
5. Define  

i. Atomic number? 
ii. Mass number? 

6. Write the mass number and atomic number of each: 
i. Na 
ii. F 
iii. Be 
iv. C 
v. O 

7. How to present the atomic number and mass number in the element (written form, the one which is 
shown in the periodic table)? 

8. Define isotope. 
9. What are the main 2 features of isotopes? 
10. Define isoelectronic. 
11. How does the mass spectrometer work (the process)? 
12. What is the diagram of the mass spectrometer? 
13. How is the mass spectra graph drawn and write the main features of the graph? 
14. How do you calculate the relative atomic mass (Ar) from the graph abundance against mass to 

charge ratio? 
15. Define 

i. Ionisation energy  
ii. 1st ionisation energy  
iii. 2nd ionisation energy  
iv. 3rd ionisation energy 
v. Successive ionisation  
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16. What are the factors influencing the ionisation energy? 
17.  The 1st ionisation energy follows trends within the Periodic table as they are influenced by 2 

factors. What are they? 
18. Write the trends within the Periodic table that occur: 

i. Along a period. 
ii. Down a group. 

19. Draw the graph representing the ionisation energy (an example of aluminium is given in the solution 
note). 

20. Write the reasons for: 
i. Less ionisation energy for Al than Mg (B than Be) 
ii. Less ionisation energy for S than P (O than N) 

21. What is an electron orbital? 
22. What are the 4 types of orbitals? 
23. How many electrons can each orbital have? 
24. What are the shapes of s and p orbital? 
25. When an orbital holds 2 electrons, the electrons must have opposite spin. Elaborate the idea of 

spin. 
26. What are the main rules when writing out the electron configuration? 
27. Write the electronic configuration of elements of: 

i. H 
ii. He 
iii. Li 
iv. Be 
v. B 
vi. C 
vii. N 
viii. O 
ix. F 
x. Ne 
xi. Na 
xii. Mg 
xiii. Al 
xiv. Si 
xv. P 
xvi. S 
xvii. Cl 
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xviii. Ar 
xix. K 
xx. Ca 
xxi. Sc 
xxii. Ti 
xxiii. V 
xxiv. Cr 
xxv. Mn 
xxvi. Fe 
xxvii. Co 
xxviii. Ni 
xxix. Cu 
xxx. Zn 
xxxi. Ga 
xxxii. Ge 
xxxiii. As 
xxxiv. Se 
xxxv. Br 
xxxvi. Kr 

28. What is the meaning of periodicity? 
29. What are the periodic properties? 
30. What is the trend of the size of atomic radius: 

i. Along a period 
ii. Down a group 

31. Draw the diagram for 1st 20 elements in the periodic table: 
i. Ionisation energy vs atomic number  
ii. Melting point and boiling point for period 2 
iii. 1st ionisation energy for period 2 
iv. Melting point for period 3 element  
v. 1st ionisation energy for period 3 

32. Write the short note: 
i. Physical properties of Period 2 
ii. Physical properties of Period 3 
iii. Ionisation energy of Period 2 
iv. Ionisation energy of Period 3 

33.What do each provide evidence for: 
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i. Emission spectra 
ii. Successive ionisation energy  
iii. 1st ionisation energy  
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Chapter 3: Bonding and Structure  
1. What are evidence for the existence of ions in terms of: 

i. Physical evidence  
ii. Electron density maps 

iii. Ion migration  
2. Describe the formation of ions. 
3. Define ionic bonding. 
4. Draw the dot- and- cross diagram for: 

i. Sodium Chloride  
ii. Lithium Bromide 

5. Define how giant ionic lattice is formed. 
6. Write a short note of ionic bond strength. 
7. How does ionic radii: 

i. Down a group 

ii. Across a period 

8. What is polarisation? Include the ideas of polarising power and polarisability of an anion. 
9. How does: 

i. Polarising power of a cation depend on its radius and charge 

ii. Polarisability of an anion depends on its radius and charge 

 

10. Define covalent bonding. 
11. What is the evidence of covalent bonding in terms of: 

i. The physical properties of giant atomic structure? 

ii. The physical properties of simple molecules? 

iii. Electron density maps for simple molecules? 

12. What is the symbol of the displayed formula of?  
i. Single bond  
ii. Double bond 

iii. Triple 

13. Draw the dot and cross diagram of  
i. Cl2 

ii. O2 

14. What is the dative covalent bonding? 

15. Draw the dot- and – cross diagram: 
i. NH4

+ 
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ii. Al2Cl6 

16. Define giant covalent structure. 
17. Write a short note of 

i. Diamond  
ii.  Graphite  
iii. Graphene 

18. What is bond polarity? 

19. Define electronegativity. 
20. Does electronegativity increase or decrease along a period and down a group and write the reason? 

21. What is the order of increasing ionic character for the following? Covalent bond, Polar covalent 
bond and ionic bond. 

22. What does the bond polarity be permanent or induced depend on? 

23. How does a permanent dipole produce? 

24. Write a short note on polarisability of ions. 
25. How does a polar bond form? 

26. If the bond is covalent or ionic: 
i. The difference in electronegativity between two bonding atoms is between 0.4 and 

1.7. 
ii. The difference in electronegativity is greater than that. 

27. How do polar molecules arise? 

28. What bond is a must and what bond not necessarily must polar molecules have? 

29. Explain if the molecule is polar in  
i. CO2  
ii. H2O 

 

30. What does the shape of a simple molecule or ion determine by? 

31. What is the lone pair repulsion? 

32. What are the main rules in determining the shape of molecules? (There are 7. You can find in the 
short note) 

33.Molecules may also be described in terms of their bond lengths and bond angles. Define  
i. Bond length  
ii. Bond angle  

34. Complete the diagram: 
Name  Bonding e- pairs Lone e- pairs  Bond Angle (°) Example  
Linear      
V- shaped      
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Trigonal Planar     
Triangular 
Pyramid  

    

Tetrahedral      
Trigonal 
Bipyramid 

    

Octahedral      
 

35. What are shapes of: 
i. BeCl2 

ii. BCl3 

iii. CH4 

iv. NH3 

v. NH4
+ 

vi. H2O 

vii. CO2 

viii. PCl5 

ix. SF6 

x. C2H4 

36. What is the electron- pair repulsion theory? 

 

37. What is metallic bonding? 
38. What are the properties of the metallic structure and write brief notes on them? 
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Chapter 4: Organic Chemistry and Alkanes 
1. Define: 

i. Hazard? 
ii. Risk? 

2. What are the main hazardous properties associated with organic compounds? 
3. What are the risk assessments? 
4. What are the main ways in which risks can be reduced and reactions carried out safely? 
5. What are hydrocarbons? 
6. Define homologous series. 
7. What does nomenclature mean? 
8. What are the 6 different ways of writing and representing organic compounds? 
9. Write a brief note about IUPAC (International Union of Pure and Applied Chemistry). 
10. What is a functional group? What are the prefixes of the functional groups: 

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

11. The prefix of the chemical determines the length of the longest unbroken chain of carbon atoms in 
the compound. What are the first 20 prefixes? 

12. There are other types of prefixes too. What are the prefixes when writing organic compound names 
for: 

i. Fluorine  
ii. Chlorine  
iii. Bromine  
iv. Iodine 

13. What are the main rules when writing the name of the organic compounds? 
14. Describe each of the type of reaction: 

i. Addition  
ii. Substitution  
iii. Oxidation  
iv. Reduction  
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v. Polymerisation  
15. Bond breaking can be either the each. Define them and what des each produce: 

i. Homolytic  
ii. Heterolytic  

16. Define  
i. Free radical  
ii. Electrophile  

 
17. Define alkane. What is the general formulae of alkane and the general formulae of cycloalkane? 
18. Draw and name the displayed formula of alkanes and cycloalkanes up to 6 carbon atoms. 
19. Define isomerism. What are main types of isomerism? 
20. What is fractional distillation of crude oil? 
21. Write a short note on the topic ‘Fractional distillation of crude oil’ and even include a diagram and 

the order of molecules. 
22. In fractional distillation, why are short carbon chains collected at the top of the column and what are 

long carbon chain at the bottom of the column? 
23. What is cracking and what are the 2 types of cracking? 
24. What does combustion of alkanes mean? 
25. There are two types of combustion, what are they? 
26. One type of combustion produces a toxic gas. Which type of combustion is it, what is the gas and 

why is that gas known to be harmful? 
27. What are the other type of by-products of alkane combustion and what are their harmful effects on 

the environment? 
28. Discuss the reasons for developing alternative fuels in terms of sustainability and reducing 

emissions, including the emission of CO2 and its relationship to climate change. 
29. Write the reactions of alkanes with (write any notes if necessary): 

i. Oxygen in the air (combustion) 
ii. Halogens 

30. What are the mechanisms of the free radical substitution reactions between an alkane and a 
halogen? Include the following the points: 

i. Free radicals  
ii. Initiation step  
iii. Propagation step  
iv. Termination steps  
v. The equations in each step  
vi. The curly arrows  
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vii. The mechanism  
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Chapter 5: Alkenes  
1. Define Alkenes  
2. What is the general formula of alkenes and the general formula of cycloalkenes?  
3. What are the two types of bonds in the C=C double bond? 
4. Explain geometric isomerism around a C=C double bond. 
5. Write how the E- Z naming system for geometric isomers are written and also the cis- and trans- 

naming system. 
6. Describe the reactions of alkenes with (write the equations for each): 

i. The addition of hydrogen. 
ii. The addition of halogens. 
iii. The addition of hydrogen halides. 
iv. The addition of steam. 
v. The oxidation of the double bond by acidified Potassium Manganate (VII). 

7. Draw a summary of all the reactions of the alkenes. 
8. What is the main qualitative test for a C= C double bond? 
9. Describe the mechanisms for (include the diagram with the curly arrows): 

i. The electrophilic addition of bromine and hydrogen bromide to ethane. 
ii. The electrophilic addition of hydrogen bromide to propene. 

10. Describe the addition polymerisation of alkenes. 
11. Write the differences between addition polymerisation and condensation polymerisation? 
12. What are known as the repeat units in the polymerisation of alkenes? 
13. How do chemists limit the problems caused by polymer disposal? 
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