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              CHEMISTRY 3.5 Paper 1  
 
 
 

Describe the structure and reactions of organic compounds 
 containing selected organic groups 

 
Credits: Five 

 
 
 

INSTRUCTIONS 
 

Answer ALL questions 
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You are advised to spend about 50 minutes answering these questions. 

 

Question One (Bursary 2003 Question 3: modified) 
 
The following data are extracted from the ‘Properties of Organic Compounds’ in a Data Book. Use these data 
to answer the questions that follow. 
  

   
a Give the formula of a secondary alcohol listed in the table above. A 
 
 ____________________________________________________________________________________ 
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b Write the names of TWO compounds from the table that are structural isomers. A 
  
 ___________________________________and___________________________________________ 

 
 

c But-2-ene has two geometrical isomers. 
 

 Draw and label the two geometric isomers of but-2-ene. A 
 
 
 
 

 
 
 
 Explain why there are no geometric isomers of but-1-ene. A  M 

 
_________________________________________________________________________________ 

  
_________________________________________________________________________________ 

 
 
 
Question Two (Bursary 2003 Question 5: modified) 
 
a Draw the structural formula of the organic compound with THREE carbon atoms that matches each of 

the descriptions given below. A  M 
 
 i a hydrocarbon that rapidly decolourises acidified potassium permanganate solution 
 
 

 
 
 

ii a compound that is oxidised to a ketone 
 
 
 
 

 
iii an ester 
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b Write formulae for the missing reactants or products for each of the following reactions. A  M 
 

i CH3CH2CH=CH2 + HBr       [major product] 
 
ii                                    CH3CH=CHCH3 + H2O 
 
iii Circle the word below that best describes the type of reaction occurring in the reaction in 

ii above. 
 

Addition  Elimination  Oxidation   Substitution 
 

 
c An unlabelled bottle is known to contain only one of the following compounds: 
 

   
 

In order to identify the unknown compound, small samples from the bottle were treated in the following 
ways: 

 A added to water and then tested with litmus 

 B added to a solution of bromine 

 C added to a solution of ammoniacal silver nitrate (Tollens’ reagent) and warmed 

 D warmed with an acidic solution of potassium dichromate. 
 

i Complete the table below by writing the formula for the compound(s) that will be identified by 
each step A to D and the expected observations that will be made if these compounds are 
present. 

 
Reaction Compounds identified Expected observations 

A 
 
 
 

 

B 
 
 
 

 

C 
 
 
 

 

D 
 
 
 

 

 
A  M  E 
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 ii Write the formula of the compound that does not react with any of the reagents in A–D above and 
name the functional group that it contains. A 

 
 Formula:__________________________  Functional group:_________________________ 
 
 

d Study the reaction flow diagram below. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 i Name the starting reagent. A 
 

ii Complete the flow diagram by writing the structural formula for the organic product of each reaction 
and naming it. A  M  E 
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Question Three (Bursary 2002 Question 2: modified) 
 
The compound mimosine, shown below, is a natural product found in large quantities in the seeds and foliage 
of some plants. 

      
 
a Mark with a * the carbon responsible for the optically isomeric properties of this compound. A 

 
b Name THREE different functional groups found in the above structure. A 

 
1 _____________________________________ 

 
2 _____________________________________ 
 
3 _____________________________________ 

 
 
 
 
Question Four (Bursary 2002 Question 4: modified) 
 
a When a bromoalkane is mixed with aqueous sodium hydroxide and boiled at 

71°C for 40 minutes, a hydrolysis reaction occurs. The hydrolysis reaction is 
carried out using the apparatus in the diagram shown below. 

       
i Name the process that uses this apparatus. A   

 
 _________________________________________ 

 
ii Name the piece of equipment marked A in the diagram above. A   

  
 __________________________ 
 

 
iii Explain why it is necessary to use this apparatus for the hydrolysis reaction. A  M 

 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
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b When bromoalkanes are heated with KOH in ethanol, an elimination reaction occurs. 
 
 Complete the following equation by drawing the organic product of the reaction. A  
  

  
 
 
c The labels have fallen off four bottles of organic liquids. They are known to be: 
 

ethanoyl chloride    1-chlorobutane 
 
propanamine    cyclohexene 

 
Devise a simple method to identify the contents of each bottle using only water, aqueous bromine and 
litmus as testing reagents. A  M  E 

 
_________________________________________________________________________________ 

 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
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Question Five (Bursary 2002 Question 5: modified) 
 
a Perspex and Nylon 6,6 are synthetic polymers. 
 

i Complete the table below by drawing the repeating unit of these polymers. A M  
   

Polymer Monomers Repeating Unit of the Polymer 
 

Perspex 

 

 
 
 
 
 

 
Nylon 6,6 

 

 
The diacyl chloride monomer for the synthesis of nylon 6,6 can be made in the laboratory using 
1,6–dibromohexane. 

 
ii Complete the flow diagram below to show how this could be done.  
 Write the reagents in the boxes marked R and the compounds formed in the boxes marked P. 

   A  M  E 
 
 
b Amino acids are linked together to form proteins. Protein and starch are examples of naturally occurring 

polymers. 
 

i Name the monomer from which starch is made. A  
 

Alanine is a simple amino acid. It has the structure: 

    
ii Draw a box around the group of atoms that causes the amino acid to behave as a base. A 
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c Electrophoresis is a process by which different amino acids can be separated using an electric field. In 
acidic conditions, the amino acid forms an ion that will move towards one electrode. In basic conditions, 
it forms another ion that will move towards the other electrode. 

 
Explain how the conditions described above give rise to two ions that will move towards the two 
different electrodes and state which electrodes in each case.  A  M 

 
_________________________________________________________________________________ 

 
_________________________________________________________________________________ 

 
_________________________________________________________________________________ 

 
_________________________________________________________________________________ 

 
_________________________________________________________________________________ 

 
 

 
 

Question Six (Bursary 2002 Question 11: modified) 
 
Although fats are solids and oils are liquids at room temperature, they have the same basic chemical 
structure, ie they are triesters of glycerol. The structure of a fat or oil can be represented as: 

     
 
 
a Draw the structure of glycerol and write its systematic name. A 
 
 
 
 
 
 
 
 
 
 
 Name: ___________________________________ 
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The table below lists some common fatty acids that react to make fats and oils. 
 

Number 
of Carbon 
Atoms 

Systematic Name  Trivial 
Name Structural Formula 

12 dodecanoic acid lauric CH3(CH2)10COOH 

14  tetradecanoic acid  myristic  CH3(CH2)12COOH 

16  hexadecanoic acid palmitic  CH3(CH2)14COOH 

 cis–hexadec–9–enoic acid palmitoleic  CH3(CH2)5CH=CHCH2(CH2)6COOH 

18  octadecanoic acid stearic  CH3(CH2)16COOH 

 cis–octadec–9–enoic acid oleic  CH3(CH2)7CH=CHCH2(CH2)6COOH 

 cis,cis–octadec–9,12–dienoic acid linoleic  CH3(CH2)4(CH=CHCH2)2(CH2)6COOH 

 cis,cis,cis–octadec–9,12,15–trienoic acid linolenic  CH3CH2(CH=CHCH2)3(CH2)6COOH 

 
 
b Give an example from the table of an acid that is: 

i saturated: A 
 
_________________________________________________________________________________ 
 

ii monounsaturated: A  
 
_________________________________________________________________________________ 

 
Most of the naturally occurring acids are of the cis variety, but during hydrogenation some of the cis  
double bonds are changed into trans double bonds. It is now believed that trans fatty acids may be 
responsible for certain heart diseases. 
 
c What must happen to the double bond for the cis isomer to be changed into the trans isomer? A  M 

 
____________________________________________________________________________________ 

 
____________________________________________________________________________________ 
 
____________________________________________________________________________________ 

 
 

 
 
 


