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1.
The table below gives some of the names and structures of isomers having the molecular formula C4H9Br
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2-bromo-2-methylpropane

1-bromo-2-methylpropane

2-bromobutane


Complete the table.










(Total 2 marks)

2.
There are eight structural isomers with the molecular formula C5H11Br. Four of these are classed as primary, three as secondary and one as tertiary. The graphical formula of one of the secondary compounds, isomer A, is shown below.
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isomer A 

(i)
Give the name of isomer A.

.....................................................................................................................................

(2)

(ii)
Explain what is meant by the term structural isomers.
.....................................................................................................................................

.....................................................................................................................................

(2)

(iii)
Draw the graphical formula of the tertiary compound with molecular formula C5H11Br, isomer B.

(1) (Total 5 marks)

3. (a) Bromomethane, CH3Br, can be formed by a reaction between bromine and methane. The mechanism for this reaction is similar to the mechanism for the chlorination of methane.

(i) Name the mechanism for this reaction.

...........………………………………………………………………………….

(ii) Give the name of, and state an essential condition for, the first step in the mechanism for this reaction.

Name …………………………………………………………………………..

Essential condition …………………………………………………………….

(iii) Write an equation for a termination step in the mechanism for this reaction which gives ethane as a product.

...........…………………………………………………………………………. 

(iv) Bromomethane can undergo further substitution. Write an overall equation for the reaction between bromomethane and bromine in which dibromomethane is formed.

...........………………………………………………………………………….

(5)

(b) Bromomethane reacts with the nucleophile ammonia according to the following equation.

CH3Br + 2NH3  (  CH3NH2 + NH4Br
(i)
Explain what is meant by the term nucleophile.

...........………………………………………………………………………….

...........………………………………………………………………………….

(ii)
Name the organic product of this reaction.

...........………………………………………………………………………….

(2)

(Total 7 marks)

4. (a)
 Compound A (Mr = 215.8) contains 22.24% carbon, 3.71% hydrogen and 74.05% bromine by mass. Show that the molecular formula of A is C4H8Br2.

(3)

(b) There are nine structural isomers of molecular formula C4H8Br2, three of which have branched carbon chains. Give the names and draw the graphical formulae for any two of the branched chain isomers of C4H8Br2.

Name of isomer 1 .......................................................................................................
Graphical formula of isomer 1

Name of isomer 2 .......................................................................................................
Graphical formula of isomer 2
(4) 

(c) 2-bromopropane, CH3CH(Br)CH3, will react with KOH to form two different products. One product is formed by an elimination reaction, while the other is formed by a substitution reaction. For each type of reaction, suggest the condition(s) most likely to lead to that type of reaction and draw the structure of the organic product.

(i) Elimination reaction

Condition(s) .....................................................................................................
Structure of the product

(2)

(ii) Substitution reaction

Condition(s) .....................................................................................................
Structure of the product

(2) (11 marks)
5.The following table shows the boiling points of some straight-chain alkanes.

 

	 
	 
	CH4
	C2H6
	C3H8
	C4H10
	C5H12

	 
	Boiling point / °C
	−162
	−88
	−42
	−1
	36


(a)     State a process used to separate an alkane from a mixture of these alkanes.

........................................................................................................................

(1)

(b)     Both C3H8 and C4H10 can be liquefied and used as fuels for camping stoves. Suggest, with a reason, which of these two fuels is liquefied more easily.

........................................................................................................................

........................................................................................................................

 (1)

(c)     Write an equation for the complete combustion of C4H10

........................................................................................................................

(1)

(d)     Explain why the complete combustion of C4H10 may contribute to environmental problems.

........................................................................................................................

........................................................................................................................

(1)

(e)     Balance the following equation that shows how butane is used to make the compound called maleic anhydride.

..........CH3CH2CH2CH3 + .......... O2  [image: image3.png]


 ..........C2H2(CO)2O + .......... H2O

(1)

(f)     Ethanethiol (C2H5SH), a compound with an unpleasant smell, is added to gas to enable leaks from gas pipes to be more easily detected.

(i)      Write an equation for the combustion of ethanethiol to form carbon dioxide, water and sulfur dioxide.

...............................................................................................................

(1)

(ii)    Ethanethiol and ethanol molecules have similar shapes. Explain why ethanol has the higher boiling point.

...............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................

(2)

(g)     Cracking of one molecule of an alkane Z produces one molecule of ethane, one molecule of propene and two molecules of ethene.
(i)      Deduce the molecular formula of Z.

...............................................................................................................

(1)

 (Total 9 marks)

3.
(a)
(i)
(Free) radical substitution
1

(Both words needed)

(ii)
M1 initiation ONLY
1
M2 ultra-violet light OR sunlight OR 1000°C  T  450°C
1

(Ignore reference to temperature if included with uv light)

(Penalise “high temperature” for M2)

(iii)
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1

(OR CH3CH3  as alternative to C2H6)

(iv)
CH3Br + Br2  CH2Br2 + HBr
1

(b)
(i)
Electron pair donor
1
OR species with an electron pair able to form a covalent bond.

(ii)
Methylamine
1

a)     5a. Fractional distillation / fractionation / GLC / gas liquid chromatography

1

(b)     C4H10

Need C4H10 and the reason for the mark

Because it has a higher bp / has stronger IMF / larger molecule / longer chain / larger surface (area)

1

(c)     C4H10 + 6½ O2  [image: image5.png]


 4CO2 + 5H2O

Accept multiples
Ignore state symbols

1

(d)     CO2 or H2O evolved is a greenhouse gas / CO2 or H2O evolved contribute to global warming / the products are greenhouse gases

Ignore climate change

1

(e)     CH3CH2CH2CH3 + 3.5O2 [image: image6.png]


 C2H2(CO)2O + 4H2O

Accept multiples

Allow with or without a number 1 before the organic molecules

1

(f)     (i)      C2H5SH + 4.5O2 [image: image7.png]


 2CO2 + 3H2O + SO2

Accept multiples

1

(ii)    Ethanol contains hydrogen bonding

Breaking covalent bonds CE = 0 / 2

Which is stronger than IMF (VDW / dipole-dipole forces) in ethanethiol / (H bonding) is the strongest IMF

Only award M2 if M1 given, but allow IMF in ethanol are stronger than in ethanethiol for maximum 1 mark

1

(g)     (i)      (2,2-)dimethylpropane

Ignore punctuation

1
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