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CHEMISTRY 

NOMENCLATURE


QUESTION 1 

  

   

A list of organic compounds are given below. Use them to answer the 
following questions.  

1.1
Write down the IUPAC name of compound A.

(2)

1.2 Write down ONE compound from the group above that contains 
the carbonyl group. Only write the corresponding letter of the 
alphabet down.

(1)

1.3  Write down the GENERAL FORMULA of the homologous series to 
which compound C belongs (1)

1.4  Write down the STRUCTURAL FORMULA of an isomer of 
compound D.

(2)

1.5 Write down the STRUCTURAL FORMULA of the functional group 
of compound D. (1)
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1.6 What type of alcohol is compound E?   (1)

[8]
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QUESTION 2 

2.1 The IUPAC name of an organic compound is 4,4-dimethylpent-2-yne.  

2.1.1 Write down the GENERAL FORMULA of the homologous 
series to which this compound belongs.  

 

(1)

2.1.2  Write down the STRUCTURAL formula of this compound.   (3)

2.2
 

The organic compound below has one positional isomer and one 
functional isomer. 


2.3.1 Define the term positional isomer.   (2)

2.2.2

 For this compound, write down the: 


 IUPAC name of its POSITIONAL isomer  

 


(2)

2.2.3   Structural formula of its FUNCTIONAL isomer   (2)

2.3 Consider the condensed structural formula of an organic compound 
below. 


2.3.1 Is this a PRIMARY, SECONDARY or TERTIARY alcohol? 

Give a reason for the answer.      (2)

2.3.2 Write down the IUPAC name of the above compound.  (2)

2.3.3 Write down the IUPAC name of the MAJOR ORGANIC 
PRODUCT formed when this compound undergoes an 
elimination reaction.    

 (2)

[16]
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QUESTION 3 

 

A test tube containing a straight chain organic acid X, ethanol and a 
catalyst is heated in a water bath, as illustrated below. 

 

Organic compound Y is produced according to the following equation: 


X + C
2
H

5
OH ⟶ Y + H

2
O 

3.1 Give a reason why the test tube is heated in a water bath instead 
of directly over the flame. 

 

(1)

3.2 Write down the:  

3.2.1 Type of reaction that takes place here  (1)

3.2.2 FORMULA of the catalyst needed     (1)

3.2.3 Homologous series to which compound Y belongs  (1)

The molecular mass of compound Y is 144 g∙mol
-1 

and its empirical 
formula is C

4
H

8
O. 

3.3 Determine the molecular formula of compound Y.    (2)
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PHYSICAL PROPERTIES 

3.4 Write down the IUPAC name of compound Y.  (2)

3.5 Write down the structural formula of the organic acid X.    (2)

[10]

QUESTION 1  

The table below shows data collected for three organic compounds, 
represented by the letters A, B and C, during a practical investigation:  

Organic Relative molecular mass Boiling point (°C)
A CH3CH2CH2CH3 58 -0,5
B CH3CH2CH2OH 60 97
C CH3COOH 60 118

1.1 Which variable was controlled during this investigation? (1)

1.2  Name the following in this investigation:   

   1.2.1 The dependent variable (1)

  1.2.1 The independent variable (1)

1.3 Consider compound A:   

  1.3.1 Is compound A a saturated or an unsaturated 
hydrocarbon?

Give a reason for your answer. (2)

 1.3.2 The compound 2-methylpropane is an isomer of 
compound A. 


Predict whether the boiling point of 2-methylpropane  will 
be HIGHER THAN, LOWER THAN or THE SAME as the 
boiling point of compound A. (1)
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 1.3.3 Explain your prediction in QUESTION 1.3.2. . (3)

1.4 Refer to intermolecular forces and energy to explain why 
compound B will have a higher vapour pressure than compound C 
at 20 °C.  

(3)

[12

]

QUESTION 2  

Compounds A to E, shown in the table below, are used during two  
investigations to determine factors which influence boiling point. The 
compounds are of similar  
molecular mass and therefore it is considered as a controlled variable.   

Investigatio
n

Compound Relative 
molecular mass

Boiling 
point (°C)

I A 2-methylbutane 72 27
B 2,2-dimethylpropane 72 9
C Pentane 72 36

II D CH3CH2CH2CH2OH 74 117
E CH3CH2CH2CHO 72 75

2.1 Compounds A, B and C are structural isomers. Write down the:    

  2.1.1 Name of the homologous series to which they belong (1)

 2.1.1 Type of structural isomerism shown by these compounds (1)

2.2 Consider the boiling points of the compounds in investigation I.     
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  2.2.1 Write down the independent variable for this 
investigation. (1)

 2.2.2 Fully explain why boiling point increases from compound 
A to compound C. (3)

 2.2.3 Which ONE of compounds B or C will have the higher 
vapour pressure at a given temperature? Refer to the 
data in the table to give a reason for  the answer. (2)

2.3 Write down the type of intermolecular forces (Van der Waals forces) 
between molecules of each of the following compounds:    

  2.3.1 Compound C (1)

 2.3.1  Compound D (2)

2.4 Consider investigation II. Refer to the type of Van der Waals forces 
in each 

of the compounds to give a reason why the boiling point of 
compound D is 

higher than that of compound E.   

(2)

[13
]

QUESTION 3  

Two separate experiments are conducted to determine the boiling points 
of organic compounds from different homologous series, under the same 
conditions.

The results obtained are shown in the table below.

Experiment Organic compound Relative 
Molecular Mass

Boiling Point 
(°C)

I

P CH3F -78,3

Q CH3Cℓ -24,1

R CH3Br 3,7
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II

X CH3(CH2)2COOH 88.1 163

Y CH3(CH2)3CH2OH 88.1 137

Z CH3(CH2)3CHO 88.1 103

3.1 Define the term homologous series. (2)

3.2 From the table, write down the IUPAC names of the TWO 
compounds that will be gaseous at -20oC. (2)

3.3 Describe the trend in the boiling points of the compounds in 
Experiment I.

(2)

3.4 Explain the trend in QUESTION 3.3 above. Make reference to 
INTERMOLECULAR FORCES and ENERGY needed in your 
explanation. (3)

Use the data for Experiment II to answer QUESTIONS 3.5-3.7.

3.5 Formulate an investigative question for the experiment. (2)

3.6 NAME a variable that was kept constant in this experiment. (1)

3.7 State the conclusion that can be drawn from the results of this 
experiment.

(2)

[14]
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QUESTION 4  

The table below shows the vapour pressures of various organic 
compounds at 25 OC.

Compound Molar mass

(g•mol-1)

Vapour Pressure

(x102 Pa)

pentane 72 573,0

hexane 86 160,0

propan-1-ol 60 21,0

propan-2-ol 60 44,0

butan-1-ol 74 6,2

butan-2-ol 74 18,3

ethanoic acid 60 15,3

propanone 58 240,0

4.1 Write down     

 4.1.1 the IUPAC name and structural formula of an isomer of 
pentane  (2)

 4.1.2 the structural formula of propanone.                                                                                 (2)

4.2 State and explain the relationship between vapour pressure and 
the strength of intermolecular forces (use  data for first two organic 
molecules  in table.)                                                                                           

  
(3)

4.3 Explain the difference in vapour pressure between pentane,and 
hexane. Refer to strength of intermolecular forces in your answer. 

  
(2)

4.4 Explain why   

 4.4.1 The vapour pressure of butan-1-ol is so much lower than 
that of pentane.           (2)
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4.4.2 The vapour pressure of secondary alcohols are higher 
than the primary alcohols that has the same structural 
formula (2)

4.5 Which compound will have the higher boiling point: ethanoic acid 
or propan-1-ol?   

  
(1)

4.6 Refer to the vapour pressure, intermolecular forces and energy and 
give a reason  for your answer to QUESTION 4.5.  


  (3)

[18
]

QUESTION 5  

Four compounds of comparable molecular mass are used to investigate 
the effect of functional groups on vapour pressure. The results obtained 
are shown in the table below.

COMPOUND VAPOUR PRESSURE 
(kPa at 20 °C)

A Butane 204

B Propan-2-one 24,6

C Propan-1-ol 2

D Ethanoic acid 1,6

5.1 Define the term functional group of an organic compound. (2)

5.2 Which ONE of the compounds (A, B, C or D) in the table has the:

5.2.1 Highest boiling point

(Refer to the vapour pressures in the table to give a 
reason for the answer.) (2)

5.2.2 Weakest intermolecular forces (1)

5.3 Refer to the type of intermolecular forces to explain the difference 
between the vapour pressure of compound A and compound B. (3)
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The double column graph below shows the boiling points of the first four alkanes 
and

the boiling points of the first four primary alcohols.







5.4 The vapour pressures of compounds C and D are much lower 
than those of compounds A and B. Name the type of 
intermolecular force in A and B that is responsible for this 
difference. (1)

5.5 Briefly explain the difference in vapour pressure between 
compound C and compound D. (2)

5.6 During a combustion reaction in a closed container of adjustable 
volume,        8 cm3 of compound A (butane) reacts in excess 
oxygen according to the following balanced equation:


2C4H10(g) + 13O2(g) → 8CO2(g) + 10H2O(g)


If the initial volume of the oxygen in the container was 60 cm3, 
calculate the TOTAL volume of the gases that are present in the 
container at the end of the reaction. All the gases in the container 
are at the same temperature and pressure. (5)


[16]

QUESTION 6  

6.1 How do the boiling points of the four alcohols compare to 
that of the corresponding alkanes? Only write down 
HIGHER THAN, LOWER THAN or EQUAL TO. (1)
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6.2 Fully explain the answer to QUESTION 6.1. In your 
explanation refer to the type of intermolecular forces that 
are present in alkanes and alcohols, as well as the energy 
involved. (3)

6.3 Write down the IUPAC name of the alcohol represented in 
the above graph, write the lowest boiling point. (2)

6.4 Fully explain why the alcohol mentioned in QUESTION 6.3 
has the lowest boiling point. In your explanation refer to 
molecular structure, intermolecular forces and energy 
involved. (3)

6.5 Write down the IUPAC name of the alcohol, represented in 
the above graph, with the lowest vapour pressure. (2)


[11]

QUESTION 1  

The letters A-D in the flow diagram below represent some organic 
reactions that involve ethene.  
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1.1 Name the type of reaction (ADDITION, SUBSTITUTION or 

ELIMINATION)  represented by:  

   1.1.1  A (1)

  1.1.2  B (1)

  1.1.3  C (1)

1.2 Apart from the alkene, another reactant and a catalyst are needed 
in Reaction A.


Write down the NAME of the:   

   1.2.1 Other reactant  (1)

  1.2.2 Catalyst which was added to the alkene  (1)

1.3 Use STRUCTURAL FORMULAE to write down a balanced 
chemical equation for the reaction represented by C.

  
(4)

1.4 The ethanol produced in reaction A is made to react with a 
carboxylic acid in the presence of an acid catalyst.  The compound 
formed is a STRAIGHT CHAIN ESTER which is a functional isomer 
of pentanoic acid. 

 


Write down the :

 

   1.4.1 IUPAC NAME of the carboxylic acid that reacted with the 
alcohol (2)

  1.4.2 Name given to this type of reaction (1)

  1.4.3  STRUCTURAL FORMULA of the ester formed (2)

[14

]

QUESTION 2  
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In the flow diagram below prop-1-ene is used as starting reagent in 
the preparation of other compounds. P to T represent chemical 
reactions.    

2.1 Name the type of reaction represented by:  

   2.1.1 P (1)

  2.1.2 S (1)

  2.1.3 Q (1)

2.2 Consider reaction P. Write down the:  

   2.2.1  FORMULA of a suitable catalyst (1)

  2.2.2  Structural formula of the alcohol (2)

2.3 For reaction R, write down:   

   2.3.1 The type of addition reaction  (1)

  2.3.2 A balanced equation using structural formulae  (3)
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2.4 During reaction T, the haloalkane reacts with a base to form the 
alcohol in QUESTION 2.2.2. Write down the:  

 

   2.4.1  IUPAC name of the haloalkane (2)

  2.1.2 NAME of a suitable base (1)

  2.1.2 TWO reaction conditions for this reaction  (2)

[15

]

QUESTION 3  

The flow diagram below shows how organic compounds can be prepared 
from an unsaturated hydrocarbon, prop-1- ene.   Reaction I takes place 
when prop-1- ene reacts with bromine water    

  3.1 Write down:  

   3.1.1 The name of the type of reaction which takes place in the 
above Reaction I (1)

  3.1.2 The structural formula of compound A (2)
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CH3CH=CH2 H2O P

2-bromopropane

SATURATED

HYDROCARBON 




  3.1.3 Will Reaction I be spontaneous at room temperature?  
Answer YES or NO. (1)

3.2 Compound B is formed when prop-1-ene reacts with water in the 
presence of dilute sulphuric acid. 


Write down: 

 

   3.2.1 the name of the type of reaction which takes place in the 
above

Reaction II (1)

  3.2.2 the IUPAC name for compound B (2)

  3.2.3 the homologous series to which compound B belongs (1)

3.2 Cracking is a process used to produce petrol with an octane rating 
of 98.  Such petrol is made up of a 98% saturated hydrocarbon 
called 2,2,4-trimethylpentane

 

   3.2.1 Explain what is meant by the term cracking. (2)

  3.2.2 Write down the STRUCTURAL FORMULA for 2,2,4-
trimethylpentane. (2)


[14
]

QUESTION 4  

The flow diagram below shows the preparation of different organic 
compounds using propene (CH3CH = CH2) as starting material.  


26



4.1 NAME the process that converts the saturated hydrocarbon to 
propene.

(1)

4.2 Use structural formulae to write down a balanced chemical equation 
for the reaction between propene and water to produce compound 
P.

(4)

4.3 Write down the IUPAC name of compound P. (1)

4.4 Compound P can also be obtained from 2-bromopropane.

Write down the:

4.4.1 type of reaction that converts 2-bromopropane to P (1)

4.4.2 conditions under which the conversion can occur. (2)

[9
]

QUESTION 5  

5.1 Organic reactions are often represented by reaction pathways as 
represented below.  The reactions are labelled from I to V.

(1)
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 You are provided with a list of possible organic reactions that may 
be represented in the above pathway. 


Addition                                 Elimination                       
Substitution    
Esterification                 Combustion / Oxidation	  	

(1)

5.1.1 Match the process I to V with the names of the organic 
reactions

provided above.

(5)

5.1.2 Write  down  the  formula  of  the  other  reactant  that  has  
to  be  use reactions I and IV. (2) 

5.2 Propyl propanoate is an example of an ester with a chemically 
tinged pineapple flavour. The apparatus below represents the 
apparatus used in the laboratory to produce this ester. 

 

 5.2.1 Write down the name of the type of reaction that takes 
place in the above experiment. (1)

5.2.2 Explain why it is so important to add sulphuric acid to the 
reaction mixture. 

(2)

 

5.2.3 State the safety precautions built into the design of the 
experiment when using the above set-up. 

(2)
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5.2.4 Use structural formulae, to write down a balanced 
chemical equation for the reaction taking place in the test 
tube.	   

(5)  
[18
]

QUESTION 6  

Bromine water can be used to distinguish between saturated and 
unsaturated compounds.  Equal amounts of hex-2-ene and hexane are 
added to respective test tubes A and B at room temperature; 2cm3 of 
bromine water is added to each and the test tubes shaken.  The solution in 
test tube A becomes clearer, while the solution in test tube B has a 
brownish colour.  

6.1 What is meant by an unsaturated compound? (2)

6.2 Using structural formulas, write down the equation for the reaction 
in test tube A.  (3)

6.3 Give a reason for the observation in test tube  B. (1)

6.4  Consider the diagram below:  

 6.4.1 Name the type of reaction in reaction 1.  (1)


29



6.4.2 State the reaction condition required for reaction 2, the  
hydration reaction that forms compound X. (1)

6.4.3 State the reaction conditions for reaction 3, that is the 
substitution reaction where X is formed from 2-
bromobutane.  (2)

6.4.4 Draw the structural formula of Y and give its IUPAC name   (2)

[12

]
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