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 What are the isomers of alkenes? 

- Here are the most common alkenes:  

Ethene:                                      Propene: 

                                 

 

Q1) What are the isomers of butene(C4H8)? 

A1) 

                                              

                   But-1-ene                                           E-but-2-ene                             cyclobutene  

                                                                        

          z-but-2-ene                              2-methylpropene                            methyl propane 

 

Q2) What are the isomers of C5H10? 

A2) 

                                                     

Pent-1-ene                                      Z-pent-2-ene                                      E-pent-2-ene 

                                                                                                  

Cyclopentane                    1-methylcyclobutane                         1,2-dimethylcyclopentane 

                          

     1,1-dimethylcyclopropane 

 

 

  



 

Q3) What are the isomers of C6H12? 

A3) 

                           

Hex-1-ene                              z-hex-2-ene                             e-hex-2-ene                            

                     

    z-hex-3-ene                    e-hex-3-ene                      2methylpent-1-ene          3-methylpent-1-ene 

                                   

 4-methylpent-1-ene       2,3-dimethylbut-1-ene    3,3-dimethylbut-1-ene     2,3-dimethylbut-2-ene  

                                              

cyclohexane    methylcyclopentane    1,1-dimethylcyclobutane    1,2-dimethylcyclobutane   

                                                          

  1,3-dimethylcyclobutane   1,1,2-trimethylcyclopropane    1,2,3-trimethylcyclopropane  

 

Q4) What are alkanes? 

A4) These are saturated hydrocarbons, which only contain Carbon-Carbon single bonds and not 

readily available to donate. 

- In alkenes, the electrons are delocalised over the Carbon-Carbon double bond. This creates a 
centre of high electron density. 

- This, these 𝜋 electrons are readily available to donate. 

 

Q5) What kind of reactions do Alkanes undergo? 

A5) Alkanes only undergo two types of chemical reactions: 

- 1) Combustion 
- 2) free radical substitution  



- Alkanes need to be burnt in excess O2 

- By products are CO2(g) and H2O(l) 

Example, C6H18 + 25/2 O2 →   8CO2 (g)+ 9H2O(l) 

 

Q6) What is incomplete combustion? 

A6) This occurs when alkanes burn in a limited supply of O2. 

- Example: 

- C8H18(l) + 17/2 O2     →    8CO(g) + H2O(l) 

Carbon monoxide is toxic, because it bonds to the iron (Fe2+) in haemoglobin, thus slowing down 
O2 transport. 

C8H18(l) + O2(g) → 8C(s) + 9H2O(l) 

                                      Solid pollutant is Soot 

If the supply of O2 is very limited, soot is produced. 

 

Q7) What is SO2? 

A7) This is a toxic gas, which is produced, due to sulphur impurities in alkanes, as they burnt.  

S(s) + O2(g) →    SO2(g) 

The SO2 dissolves the rainwater to form acid rain. 

SO2(g) + H2O (l)   →    H2SO3(aq) 

 

       

Q8) What are weak acids?  

A8) Acid rain is weekly acidic, with a pH of 4-6. 

- Acid rain causes pH of rivers + lakes to become acidic which causes the fish to die. 

- It also causes pH of soil to become acidic and thus, plants die. 
- It causes erosion of limestone. 

 

Q9) What are NO/NOx? 

A9) NOx is a mixture of nitrogen monoxide (NO) and nitrogen dioxide (NO2). 

- This is a toxic gas, which affects the respiratory system. 
- There are only 2 ways it can form: 

1. High temperatures and pressures created in combustion chambers of vehicles. 

2. Lighting strikes. 
- This creates enough energy to break the N2 triple bond.  

Sulfuric acid – (IV) 

 



N2(g) + O2(g) → 2NO(g) 

 

Pollutant  Atmospheric effect  

CO2 Greenhouse gas/global warming 
Binds to haemoglobin slowing down O2 

transport 

Global dimming 

CO 

Soot/Carbon 

SO2 Chocking gas/Acid Rain 

Respiratory gas/ acid rain NO2/NO 

CH4
+ Global Warming 

Water Vapour  

 

 

Q10) What are catalytic converters? 

A10) These help to convert toxic gases into non-toxic gases. They contain platinum catalyst over a 

honeycomb wire mesh.  

- This helps to increase the surface area of the catalyst.  
2NO(g) + 2CO(g) → 2CO2(g) + N2(g) 

 

Q11) What is a Free radical substitution reaction? 

A11) When alkanes are reacted with halogens in the presence of UV light, producing 

Halogenoalkanes. 

-Example: 
CH4(g) + Cl2(g) →CH3Cl(g) + HCl(g) 

 

Q12) What are the steps in free radical substitution? 

A12) 1)  Initiation:  

Cl2 → 2CL (only under UV light) 

 

2) Propagation: 

CH4 + •Cl → HCl + •CH3 

CH3 + Cl2 → CH3cl + •Cl 

Catalyst Cl•                  •CH3/Cl• 

- The Cl• radicals are consumed in one step and produced in another, thus, overall, they are 

not used up. 
- Propagation is the fastest step in the mechanism as it involves a chain reaction. 

 

3) Termination: 

Cl• + Cl• → Cl2 



Cl• + •CH3 → CH3Cl 

•CH3 + • CH3 → CH3CH3 

 

Q13) What is a chain reaction? 

A13) These are reactions, which once started continuing unaided.  

 

Q14) Define Homolytic fission. 

A14) This involves the systematic splitting of a covalent bond, where each atom has equal share of 

the bonding electrons.  

 

Q15) Define Crude oil/ petroleum. 

A15) This is a complex mixture of hydrocarbons of different bonding points. 

 

Q16) How is it separated? 

A16) It is separated from its fractions by fractional distillation. 

 

 

 

 

 

 

 

 

Q17) How is crude oil separated? 

A17) 1) Crude oil is heated up at a high temperature in an oven. 

2)The hot vapours of crude oil are the passed inside/into a tall fractionating column where they are 
separated according to their boiling points.  

3)The column is coolest at the top and the hottest at the bottom. 

4)Fractions with the lowest boiling point are collected at the top and those with the highest at the 

bottom. 

5)The fractions are the cooled into a liquid and collected at the various chambers of the column.  

 

 



Q18) What are the uses of the fractions? 

A18) 

1) Methane = household gas 
2) Propane and butane = camping or stove gas 

3) LPG = fuels for cars 

4) Petrol and Diesel = fuel for vehicles 
5) Kerosine and naphtha = fuel for aeroplanes 

6) Fuel oil = fuel for ships, power stations, machinery  
7) Bitumen = waterproof surface area on roads and roofing of buildings  

 

Q19) What are halogenoalkanes? 

A19) 

- These are organic compounds, which contain one or more C-X (X being either F, Cl, Br, or I) 

polar covalent bonds. 
- The carbon atoms of the C-X bonds have a partial positive charge. 

- Therefore, it can be readily attacked by nucleophiles. 

Q20) How do you name halogenoalkanes?  

A20) 

        Cl    H    Br 

H - C3 - C2 - C1 - Br 

        Cl    Br    Br 

Br – starts with B, so is before Cl, alphabetically. Always put it in alphabetical order. Therefore, this 

haloalkane is named 1,1,1,2 – tetrabromo-3,3-dichloropropane 

 

Q21) Define electrophiles. 

A21) These are electron pair acceptors. 

Examples: 

H+, Br+, Cl+, CH3
+, COCH3

+, NO+
2 

Q22) Define nucleophiles. 

A22) These are electron pair donors. 

Examples: 
H2O, NH3, CN-, OH- 

 

Q23) What are addition reactions? 

A23) These are reactions in which only product Is formed and thus, the atom economy is 100%. 

- Atom economy = (total Mr of desired product/total Mr of total reactants) x 100 

examples: 



N2(g) + 3H2(g) reversible reaction arrow 2NH3(g) 

 

        + H2       ⇌        

 

Q24) What are substitution reactions? 

A24) These are reactions in which one functional group is replaced by another.  

 

Q25) What are elimination reactions? 

A25) These are reactions where a small molecule e.g., H2O or HX gas (F, Cl, Br, or I) are lost from a 

compound. 

 

Q26) What are the reactions of halogenoalkanes?  

A26) 

                                                              ethanol 

 

Ethene                                       1-bromoethane                                    Ethylamine 

  

                                                      Propane nitrile 

 

Propylamine                                                                       propanoic acid  

 

 

Q27) what is the reaction between NaOH(aq) and CH3CH2Br? 

A27) CH3CH2Br + NaOH(aq) → CH3CH2OH + NaBr* 

*At 35 °C 

 

 

 

 

 

Dilute aq NaOH and 35 degrees 

“excess” NH3 35 degrees KOH/C2H5OH and reflux 

KCN/C2H5OH and 35 degrees 

Dilute HCl (aq) H2(g) Ni, 150 degrees 



Mechanism: Nucleophilic substitution                                                                                                                                   

Type of reaction: Substitution reaction 

 

Note this is not a good way to produce ethanol, as both rate and yield are low. 

 

Q28) What us the reaction of KCN/C2H5OH and CH3CH2Br? 

A28) CH3CH2Br + KCN → CH3CH2CN + KBr 

 

- This reaction is one of the most important reactions in organic chemistry, as the length of 

the carbon chain is increased by one carbon atom. 

 

Mechanism: Nucleophilic substitution  

 

 

Q29) What is the reaction between CH3CH2Br and excess NH3? 

A29)  

 

The excess NH3 ensured that the amine is produced in a high yield. 

 

Mechanism : Nucleophilic Substitution  

 



 

 

Q30) What is the reaction between CH3CH2Br and KOH(C2H5OH)? 

A30) CH3CH2Br + KOH → CH2CH2(g) + KBr + H2O  

The ethene is a gas at RTP and thus can be collected over H2O or in a gas syringe. 

Mechanism: Elimination 

 +H2O 

 

 

The OH acts as a base. In this reaction, rather than a nucleophile. The OH- abstracts a hydrogen atom 

from a carbon that is adjacent to the carbon directly bound/directly bonded to the halogen atom.  

 

 

 

 

 

 

 

 

Q31) What is the Ozone layer (O3)? 

A31) The ozone layer is a blanket around the earth’s atmosphere. It helps to protect us against 

harmful UV-rays emitted by the sun. 

- The past release of CFC’s (Chlorine) caused the depletion of the ozone layer due to their high 
reactivity with oxygen. 

- In the upper atmosphere called the stratosphere, the UV rays have enough energy to break 
the C-Cl bond forming Cl• radicals. 

- The Cl radicals act as catalysts to help react readily with O3 
- These speeds up the decomposition of O3  

O3 + Cl → •ClO + O2 

•ClO + O3 → Cl + 2O2 

Catalyst = Cl•, as they are regenerated 

Overall equation: 2O3(g) ⇌3O2(g) 



 

Q32) What are the uses of CFC’s? 

A32) 

1) Propellants in aerosols 
2) Coolants in refrigerators  

3) Flame retardants (fire extinguishers) 
4) Solvents 

5) Dry cleaning agents 

CFC’s have now been banned worldwide. They have been replaced by compounds, which have 

no chlorine.  

 

 

 

  

 


