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CfE Higher Chemistry



Unit 2

Nature’s Chemistry
 Homework

Esters, Fats and Oils







Homework 1

1.  Which two types of chemicals react together to produce an ester?

2.  Copy the chemical structure shown below and circle the ester link.
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3.  Name and draw the structural formula of the ester formed when each of the following chemicals reacts together.
	a) ethanol and methanoic acid		b) methanol and propanoic acid
	c) butanoic acid and pentanol		d) ethanoic acid and propanol

4.	Which of the following consumer products is least likely to contain esters?
	A  flavourings
	B  perfumes
	C  solvents
	D  toothpastes

5. Which of these represents the full structural formula of ethyl propanoate?
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Homework 2

1. Which of these would be formed from propanol and methanoic acid?
[image: ]
2. Which reactants would react together to produce this molecule?

[image: ]
A Methanoic acid and ethanol 
B Ethanoic acid and methanoic acid 
C Propanoic acid and water 
D Methanol and ethanoic acid

3. Sodium hydrogencarbonate is added to the mixture after esterification to 

A remove excess alkanol 
B remove excess water 
C make the pH more acidic 
D remove excess acid 


4. In ester preparation which of the following is most commonly used as a 
catalyst? 

A Concentrated sulphuric acid 
B Concentrated hydrochloric acid 
C Concentrated nitric acid 
D Concentrated phosphoric acid 



5. What would hydrolysis of this molecule produce?
[image: ]
A Propanol and methanoic acid 
B Propanoic acid and methanol 
C Ethanoic acid and ethanol 
D Ethanol and ethanone

6. Draw the structural formula of the esters formed from…………………………… 
a) methanoic acid and propan-1-ol 
b) ethanoic acid and butan-2-ol 
c) 
[image: ]






7.  Which of the following is an ester?
	[image: ]			








Homework 3

1.  When propanoic acid is reacted with ethanol, one of the products is,

[image: ]				


2.	Rum flavouring is based on a compound with the formula shown,
[image: 10003]
	


It can be made from
	A  ethanol and butanoic acid
	B  propanol and ethanoic acid
	C  butanol and methanoic acid
	D  propanol and propanoic acid

3. Give three uses of esters.

4.  A pupil made the ester ethyl propanoate in a test tube and poured the reaction mixture into a  beaker containing sodium hydrogen-carbonate solution.
a)  Name the acid and alcohol used to make the ester.	
b)  What two things would the pupil observe when the ester is poured into the sodium hydrogen- carbonate solution?	
c)  The pupil heated the reaction mixture using a hot water bath.  Why was the reaction mixture not heated directly with a Bunsen flame?










Homework 4

1.	One of the chemicals released in a bee sting is an ester that has the structure shown.
				[image: 07a008]
This ester can be produced by the reaction of an alcohol with an alkanoic acid.
(a) Name this acid.									
[image: ](b) The ester can be prepared in the lab by heating a mixture of the reactants with a catalyst.					
(i) Name the catalyst used in the reaction.	
		
(ii) What improvement could be made to the experimental setup shown in the above diagram?						

 
2.	Fats and oils can be classified as
	A  soaps
	B  fatty acids
	C  esters
	D  polyesters
3.	Which of the following decolorises bromine water least successfully?
	A  palm oil
	B  hex-1-ene
	C  cod liver oil
	D  mutton fat
4.	In the formation of “hardened” fats from vegetable oils, the hydrogen
	A  causes cross-linking between the chains
	B  causes hydrolysis to occur
	C  increases the carbon chain length
	D  reduces the number of carbon to carbon double bonds.

Homework 5

1. 	The structural formula for glycerol is
[image: ]





2.	The production of fatty acids and glycerol from fats in foods is an example of

	A  hydrolysis
	B  hydrogenation
	C  dehydration
	D  dehydrogenation

3.	Explain, in terms of structure, why fats are solids and oils are liquids at room temperature.   
									            
4.	Foodstuffs have labels that list ingredients and provide nutritional information.
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? 

5.  		a)  Draw the extended structural formula for a molecule of    glycerol.	
	b) What is the systematic name for a molecule of glycerol.
	c)  Explain why fats are sometimes referred to as triglycerides
	d) What do you understand by the term ‘fatty acid’?  				









Homework 6

[image: ]1. 	The structure of a fat molecule is shown above.
(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.	Mutton fat contains a compound called as tristearin.
[image: ]
		
	







Tristearin is hydrolysed in the body during digestion by an enzyme known as lipase.
(a) Give one reason why fats can be a useful part of a balanced diet.	
(b) To which set of compounds do enzymes belong?				
(c) The hydrolysis of tristearin produces a fatty acid. 
Name the other product of the reaction.				

3.  A triglyceride is best described as 
A an ester molecule made by joining three fatty acids and one glycerol molecule 
B an ester mixture of three fatty acids and one glycerol molecule 
C an ester molecule made by joining three glycerol molecules and one fatty acid molecule 
D an ester mixture of three glyceride molcules 
4. Both solid and liquid fats are
 
A mixtures of triglycerides in which the fatty acids are always identical. 
B mixtures of different esters. 
C mixtures of esters formed from unsaturated acids 
D mixtures of triglycerides formed from fatty acids which can be the same or different. 

5. On hydrolysis, a fat molecule would produce 

A three molecules of glycerol and one molecule of fatty acid. 
B three molecules of glycerol and three molecules of fatty acid. 
C one molecule of glycerol and three molecules of fatty acids. 
D one molecule of glycerol and one molecule of fatty acid. 

6. The composition of four fats and oils ( A, B, C and D) can be estimated using this key. Each area of shading represents the involvement of a particular fatty acid. 

[image: ]
a) Which substance would be the least healthy in terms of diet? 
b) Which substance is likely to have the lowest melting point? 
c) Which substance is made from the largest number of fatty acids? 









Homework 7

[image: ]1. 








a) Which of the above molecules would NOT react rapidly with bromine water? 
b) Which of the above molecules would require the least amount of hydrogen for hydrogenation?  
c) Place the above molecules in order of increasing melting point. 

2. The hydrolysis of a fat produces glycerol and fatty acids.   
a)  What does the term hydrolysis mean? 
b) State the ratio of glycerol molecules to fatty acid molecules.
 c) A triglyceride produces only glycerol and palmitic acid, CH3(CH2)14COOH, on hydrolysis.
	 i) Draw the structural formula for the triglyceride.
	ii) Explain whether the triglyceride is likely to be a fat or an oil. 

3. Explain why edible oils are sometimes used as lubricants for farm machinery.
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