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Unit  2  Part A
1.
Unleaded petrol uses hydrocarbons with a high degree of molecular branching in 
order to improve the efficiency of burning.
[image: image13.emf]
The structure of one such hydrocarbon is shown.


(a)
Give the systematic name for this hydrocarbon.

[image: image14.emf]

(b)
Name one other type of Hydrocarbon that is used in petrol for the same 


reason.

[image: image15.emf]
2.
The carbon compounds take part in a wide variety of chemical reactions.

[image: image16.emf]
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(a)
Name this type of chemical reaction.

2.
(continued)
[image: image18.emf](b)



Draw a structure formula for C3H6O.

[image: image19.emf]
(c)
Kevlar is an aromatic polyamide made by condensation polymerisation.


Give one use for Kevlar.

[image: image20.emf]
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One of the chemicals released in a bee sting is an ester that has the structure 
shown

This ester can be produced by the reaction of an alcohol with an alkanoic acid.

(a)
 Name this acid.

[image: image22.emf]
(b) 
The ester can be prepared in the lab by heating a mixture of the reactants with

[image: image23.emf]
a catalyst.

[image: image24.emf]
(i) 
Name the catalyst used in the reaction.

3.
(continued)
[image: image25.emf](ii) 
What improvement could be made to the experimental set-up shown in the 
diagram?

(c) 
If there is a 65% yield, calculate the mass of ester produced, in grams, when


4.0 g of the alcohol reacts with a slight excess of the acid.


(Mass of one mole of the alcohol = 88 g; mass of one mole of the ester = 130 g)


Show your working clearly.
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Unit 2 PART B

1. 
Ethyne is the first member of the homologous series called the alkynes.


(a)
Ethyne can undergo addition reactions as shown in the flow diagram.

[image: image27.emf]
(i)
Compound 2 is an isomer of 1,2-dichloroethane.


Draw a structural formula for compound 2.

[image: image28.emf]
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(ii)
 Reagents A, B and C are three 
different diatomic gases.


Using information in the flow 
diagram, identify reagents A, B and C.

[image: image30.emf]
2.
 Compound X is a secondary alcohol.

[image: image31.emf]
(a) 
Name compound X.
(b)
 Draw a structural formula for the tertiary alcohol that is an isomer of
compound X.

[image: image32.emf]
(c) 
When passed over heated aluminium oxide, compound X is dehydrated,


producing isomeric compounds, Y and Z.


Both compounds Y and Z react with hydrogen bromide, HBr. Compound Y


reacts to produce two products while compound Z reacts to produce only one


product.
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Name compound Z.

[image: image34.emf]
(d) 
Amines can be produced by reacting ammonia with an aldehyde or a ketone.


This reaction, an example of reductive amination, occurs in two stages.


Stage 1 Amination

[image: image1.emf]

Stage 2 Reduction

[image: image2.emf]
(i) 
Give another name for the type of reaction taking place in Stage 2.

[image: image35.emf]
(ii) 
Draw the structural formula for the amine produced when butanal undergoes 
reductive amination with ammonia.
[image: image36.emf]

3. 
Carbon compounds take part in many different types of reactions.

[image: image37.emf]
(a)
 Name the type of reaction that takes place in the formation of ethene from


ethanol.

[image: image38.emf]
(b) 
Draw a structural formula for


(i) 
compound Y;

[image: image39.emf]

(ii)
 compound Z.
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4.
 "Self-test" kits can be used to check the quantity of alcohol present in a person's
breath.


The person blows through a glass tube until a plastic bag at the end is completely
filled.

[image: image3.emf]



The tube contains orange acidified potassium dichromate crystals that turn green
when they react with ethanol. The chemical reaction causing the colour change is:
[image: image41.emf]



The more ethanol present in the person's breath, the further along the tube the


green colour travels.

(a) 
What is the purpose of the plastic bag?

[image: image42.emf]
(b) 
Why are the potassium dichromate crystals acidified?

[image: image43.emf]
(c)
 Name a carbon compound formed by the reaction of ethanol with acidified


potassium dichromate crystals.
[image: image44.emf]

5. 
Ethanol and propanoic acid can react to form an ester.


(i) 
Draw a structural formula for this ester.

[image: image45.emf]

(ii) 
Draw a labelled diagram of the assembled apparatus that could be used



to prepare this ester in the laboratory.

[image: image46.emf]

(iii)
Due to hydrogen bonding, ethanol and propanoic acid are soluble in water 

whereas the ester produced is insoluble.
[image: image47.emf]

In each of the boxes below, draw a molecule of water and use a dotted line 

to show where a hydrogen bond could exist between the organic molecule 

and the water molecule.

(b) 
Pyrolysis (thermal decomposition) of esters can produce two compounds, an


alkene and an alkanoic acid, according to the following equation.

[image: image4.emf]

(R and R' represent alkyl groups)


Draw a structural formula for the ester that would produce 2-methylbut-1 -ene

[image: image48.emf]
and methanoic acid on pyrolysis.
6. 
Acidified potassium dichromate solution can be used to oxidise some alcohols


to aldehydes and then to carboxylic acids, eg

[image: image49.emf]

(ii) 
What colour change would be observed when acidified potassium



dichromate solution is used to produce ethanoic acid from ethanal?


(b) 
Ethanol and ethanoic acid react to form the ester, ethyl ethanoate.



(i) 
Clearly describe how the reaction mixture would be heated in the



laboratory formation of the ester.



(ii) 
Use the above information to calculate the percentage yield of ethyl 


ethanoate if 5.0 g of ethanol produced 5.8 g of ethyl ethanoate on reaction 

with excess ethanoic acid.



Show your working clearly.



7. 
Glycerol trinitrate is an explosive with the structure shown.

(a) 
Glycerol trinitrate is produced from glycerol.


(i) 
Draw a structural formula for glycerol.



(ii) 
Name a group of naturally occurring esters that can be hydrolysed to 


obtain glycerol.


(b) 
When exploded, glycerol trinitrate decomposes to give nitrogen, water, carbon 
dioxide and oxygen.


Balance the equation for this reaction.



8. 
 Although aldehydes and ketones have different structures, they both contain the 
carbonyl functional group.
(a)
 (i)
 In what way is the structure of an aldehyde different from that of a 


ketone?


(ii) 
As a result of the difference in structure, aldehydes react with Fehling's (or 

Benedict's) solution and Tollens' reagent but ketones do not.



What colour change would be observed when propanal is heated with 


Fehling's (or Benedict's) solution?

(iii) 
In the reaction of propanal with Tollens' reagent, silver ions are reduced



to form silver metal.



Complete the following ion-electron equation for the oxidation.


(iv)
Name the compound with the formula C2H5COOH.

(b)
As a result of both containing the carbonyl group, aldehydes and ketones react


in a similar way with hydrogen cyanide.


The equation for the reaction of propanal and hydrogen cyanide is shown.

 
(i) 
Suggest a name for this type of reaction.


(ii) 
Draw a structure for the product of the reaction between propanone and



hydrogen cyanide.


9. 
Ethyl pentanoate is an ester. It can be prepared in the lab as shown below.

 (a) 
(i) 
Why is a water bath used for heating?

(ii) 
What is the purpose of the wet paper towel?
(b)
 Draw a structural formula for ethyl pentanoate.

 (c) 
Starting with a mass of 3-6g of ethanol, and a slight excess of pentanoic acid, a


student achieved a 70% yield of ethyl pentanoate (mass of one mole = 130 g).


Calculate the mass of ester obtained.


Show your working clearly.


Unit 2 Part C
1. 
The structures of two antiseptics are shown. Both are aromatic.

(a)
 (i) 
What gives the aromatic ring its stability?


(ii) 
Write the molecular formula for TCP?


(iii) 
The systematic name for TCP is 2,4,6-trichlorophenol.


The systematic name for Dettol, another antiseptic, is


4-chloro-3,s-dimethylphenol.


Draw a structural formula for Dettol.

(b)
 The feedstocks for the production of antiseptics are made by reforming the 
naphtha fraction of crude oil.


Give another use for reformed naphtha.


Unit 2 Part D
1.
 The structure of a fat molecule is shown below.
(a) 
When the fat is hydrolysed, a fatty acid is obtained.


Name the other product obtained in this reaction.

(b)
 Oils are liquid at room temperature; fats are solid.


Why do oils have lower melting points than fats?
2. 
An enzyme found in potatoes can catalyse the decomposition of hydrogen 
peroxide.

The rate of the decomposition of hydrogen peroxide can be studied using the


apparatus shown.

 (a) 
Describe how this apparatus can be used to investigate the effect of


temperature on the rate of decomposition of hydrogen peroxide.


(b) 
The graph shows how the rate of the enzyme catalysed reaction changes with


temperature.



Why does the reaction rate decrease above the optimum temperature of 40 "C?

3. 
Vitamin C is required by our bodies for producing the protein, collagen.


Collagen can form sheets that support skin and internal organs.
(a)
 (i)
 There are two main types of protein.



Which of the two main types is collagen?


(ii) 
Part of the structure of collagen is shown.


Draw a structural formula for an amino acid that could be obtained by hydrolysing 
this part of the collagen.



4.
Foodstuffs have labels that list ingredients and provide nutritional information.


(a)
The label on a tub of margarine lists hydrogenated vegetable oils as one of 

the ingredients.



Why have some of the vegetable oils in this product been hydrogenated? 



(b)
Potassium sorbate is a salt that is used as a preservative in margarine.



Potassium sorbate dissolves in water to form an alkaline solution.



What does this indicate about sorbic acid?




(c)
The nutritional information states that 100g of margarine contains 0·70g of 

sodium.  The sodium is present as sodium chloride (NaCl).



Calculate the mass of sodium chloride, in g, present in every 100g of 


margarine.



5.

Phenylalanine and alanine are both amino acids.


(a)
Phenylalanine is an essential amino acid.


(i)
What is meant by essential amino acid?


(ii)
How many hydrogen atoms are present in a molecule of phenylalanine?

(b)
Phenylalanine and alanine can react to form the dipeptide shown.




Circle the peptide link in this molecule.
(c)
Draw a structural formula for the other dipeptide that can be formed from 
phenylalanine and alanine.



6.
Electrophoresis, widely used in medicine and forensic testing, involves the 
movement of ions in an electric field.  The technique can be used to separate and 
identify amino acids produced by the breakdown of proteins.


(a)
Name the type of reaction that takes place during the breakdown of 


proteins.



(b)
(i)
The amino acid, glycine, has the following structural formula



Like all amino acids, glycine exists as ions in solution and the charge on the 

ions depends on the pH of the solution.  In solutions with low pH, glycine 


exists as a positively charged ion.




In solutions with a high pH, glycine exists as a negatively charged ion.


Draw the structure of this negatively charged ion.



(ii)
The table below shows the structures and molecular masses of three amino acids, 
A, B, and C.

A mixture of amino acids, A, B and C, was applied to the centre of a strip of filter 
paper which has been soaked in a solution of pH 2.  All three amino acids exist as 
ions in this acidic solution.  A high voltage was then applied across the filter paper.



The amino acid ions separate according to their charge and molecular mass.

On the diagram above, indicate the approximate positions of A,B and C once 
electrophoresis has separated the ions.
7.
Enzymes are specific biological catalysts.  For example, tryspin, an enzyme 
produced in the pancreas, will catalyse the hydrolysis of only certain peptide links 
in a protein.


(a)

Draw a structure of a peptide link.

Unit 2 Part E
1.
Urea-methanal is a polymer which can be made using coal as a feedstock.


The flow diagram shows the steps involved in the production of the polymer.



(a)
Name the mixture of gases produced in Step 1.



(b)
Name the type of reaction taking place in Step 3.



(c)
(i)
In Step 4 methanal reacts with urea, H2NCONH2.




Draw the full structural formula for urea.



(ii)
The urea-methanal polymer does not soften on heating.




What name is given to this type of plastic?


3.
Concorde aircraft were grounded after an incident in which the fuel tank in one of


the aeroplanes was punctured by a piece of metal. As a result the fuel tanks are
now coated with the polymer, Kevlar.

(a)
What property of Kevlar makes it suitable for this use?


(b)
The repeating unit in Kevlar is shown.


What name is given to the outlined group in this repeating unit?

4. 
Car tyres can be made from natural or synthetic rubber.


Natural rubber is a thermoplastic polymer. The monomer used for the


polymerisation is called 2-methylbuta-1,3-diene.

(a) 
Synthetic rubber is a similar polymer.



Part of the structure of synthetic rubber showing three monomer units 


linked together is shown.



(i)
Draw the monomer used to form synthetic rubber.



(ii)
Name the type of polymerisation involved in the manufacture of 



synthetic rubber.

(b)
In making tyre rubber, the polymer chains are cross-linked to give a


three-dimensional structure by heating with sulphur and sulphur 



compounds.



In what way will the properties of the rubber be improved by cross-


linking?

5. 
Poly(etheno1) has an unusual property for a plastic.

(a)
What is this unusual property?


(b)
(i)
A step in the manufacture of poly(etheno1) is shown below.





Name the type of polymerisation which takes place in this step.


(ii) 
The next step is ester exchange. This involves the removal of the ester side chains 
by reaction with an alcohol and sodium hydroxide.




Name the alcohol used in this step.

6. 
Glucose is produced in plants by photosynthesis.

(a)
Plants convert glucose into a condensation polymer for storing energy.



Name this condensation polymer.


(b)
 One way of representing the structure of glucose in aqueous solution is 


shown below.




In this structure the aldehyde group is circled.


(i)
What would be seen when glucose is oxidised using Tollens' 



reagent?

6.
(continued)


(ii)
Complete the structure below to show the product formed when 



glucoseis oxidised.


 (c) 
Under anaerobic conditions, carbohydrates, like glucose, can be used to



produce biogas. The main constituent of biogas is methane which is a 


useful fuel.



State one advantage of using biogas as a fuel rather than natural gas.


Unit 2 Part F
1. 
The structure of a fat molecule is shown below.

(a) 
When the fat is hydrolysed, a fatty acid is obtained.



Name the other product obtained in this reaction.



(b) 
Oils are liquid at room temperature; fats are solid.



Why do oils have lower melting points than fats?
2. 
An enzyme found in potatoes can catalyse the decomposition of hydrogen 
peroxide.

The rate of the decomposition of hydrogen peroxide can be studied using the


apparatus shown.



 (a) 
Describe how this apparatus can be used to investigate the effect of



Temperature on the rate of decomposition of hydrogen peroxide.

b)
Trypsin has an optimum temperature of 37 "C.



Draw a curve to show how the enzyme activity varies with temperature.



(Additional graph paper, if required, can be found on page 32.)


 (c)
Trypsin loses its activity if placed in a solution of very high pH.



What happens to the enzyme to cause this loss of activity?
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