COMPOUNDS CONTAINING THE CARBONYL GROUP
Answers to end-of-chapter questions
	1.
	a)
	Empirical formula: simplest whole number ratio of the atoms of each element in a compound

Molecular formula: number of atoms of each element in one molecule of the substance
	

	
	b)
	CH2O, C2H4O2, C3H6O3
H, J, K and L 

H – can be oxidised and reduced, so is an aldehyde

J – made from carboxylic acid and alcohol, so is an ester

M and N contain same number of carbon atoms
So J has even number of carbon atoms

So J is an ester with molecular formula C2H4O2
So M, N and H contain 1 carbon atom
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L is a carboxylic acid with molecular formula C2H4O2
K shows optical isomerism so must have molecular formula C3H6O3

[image: image5.wmf]C

O

O

H

C

H

H

H

   
[image: image6.wmf]C

O

O

H

C

O

H

C

H

H

H

H


          L                                        K
	3
4

2


	2.
	a)
	i)
	Propanoic acid
	1

	
	
	ii)
	Hydrogen, Pt or Ni catalyst
	2

	
	b)
	i)
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	ii)
	Addition polymer/polyalkene
	1

	
	c)
	
	CH3CH2COOH + NaOH ( CH3CH2COO-Na+ + H2O
	1

	
	d)
	i)
	Concentrated sulphuric acid
	1

	
	
	ii)
	Ester
	1

	
	
	iii)
	CH3CHCOOH + CH3CH2OH
[image: image8.wmf]CH3CH2COOCH2CH3 + H2O
	1


	3.
	a)
	X: CH3CH2CH2OH

Y: CH3CH2CH(OH)CN

Z: CH3CH2COOH
	3

	
	b)
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	4.
	a)
	i)
	CH3CH2CH(OH)CH3 + CH3COOH
[image: image10.wmf] CH3COOCH(CH3)CH2CH3 + H2O
	2

	
	
	ii)
	Ester
Used in flavourings/solvents/plasticisers
	1
1

	
	
	iii)
	Concentrated sulphuric acid
Same state as the reactants
	1
1

	
	b)
	C4H10O + 6O2 ( 4CO2 + 5H2O
	1


	5.
	a)
	W: butan-2-ol
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            Y                                              Z

W and Z show optical isomerism
	1

2

2

	
	b)
	NaBH4
	1

	
	c)
	Nucleophilic addition is the combination of two molecules to form a single molecule, due to a positive centre on a carbon atom being attacked by a species containing a lone pair of electrons.

Compound Y undergoes this reaction because the C=O bond is polar and the C atom is δ+ve, so attracts nucleophiles.
	2

1


	6.
	a)
	i)
	CH3CH2CH2CH2OH + [O] ( CH3CH2CH2CHO + H2O
Orange ( Green
	2
1

	
	
	ii)
	Tollen’s reagent: butan-1-ol product will give silver mirror, butan-2-ol product will not give a reaction

Or

Fehling’s solution: butan-1-ol product will give brick-red precipitate, butan-2-ol product will not give a reaction
	2
1

	
	b)
	Butanoic acid
	1

	
	c)
	2-methylpropan-1-ol, CH3CH(CH3)CH2OH – oxidised

2-methylpropan-2-ol, CH3C(CH3)(OH)CH3 – not oxidised
	2
2


	7.
	a)
	Nucleophilic addition
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4

	
	b)
	i)
	2-hydroxybutanoic acid
	1

	
	
	ii)
	Central carbon atom attached to four different groups
	1

	
	
	iii)
	It is called a racemic mixture
It is an equimolar mixture of the two optical isomers

The cyanide ion can attack the carbonyl group from above or below, resulting in a mixture of both isomers
	1
1

	
	c)
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	8.
	a)
	i)
	Solid (very large relative molecular mass)
	1

	
	
	ii)
	Alcohol formed: HOCH2CH(OH)CH2OH
CH3(CH2)16COO-Na+
Salt is a soap
	1
1

1

	
	b)
	i)
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	ii)
	Concentrated sulphuric acid
	1

	
	
	iii)
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	9.
	a)
	i)
	HCN
	1

	
	
	ii)
	Nucleophilic addition
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4

	
	b)
	i)
	Methanol
	1

	
	
	ii)
	Esterification/condensation
Concentrated sulphuric acid
	1
1

	
	c)
	H2C=C(CH3)COOH + NaOH ( H2C=C(CH3)COO-Na+ + H2O
	1


	10.
	a)
	Solvents/plasticisers
	1

	
	b)
	i)
	B: ethanoic acid
A:
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	ii)
	Concentrated sulphuric acid

Same state as the reactants
	1
1

	
	
	iii)
	D:
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E:
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