1.
(i)
Cl2  2 Cl (1)
CH4 + Cl  CH3 + HCl (1)
CH3 + Cl2  CH3 Cl + Cl (1)
Cl + Cl  Cl2
or
CH3 + CH3  C2H6

or
CH3 + Cl  CH3Cl

etc.(1)
(ii)
Initiation (1)
(iii)
Suggestion
Use excess methane or limit the amount of Cl2 (1)

Reason
Idea of - to minimise multiple substitutions (1)



or to minimise or prevent further reaction or substitution 

(of CH3Cl)


or more chance of Cl colliding with CH4 or methane
7

[7]

2.



(a)
Correct structure for CF2BrCF2Br drawn out
1

(penalise “Fl” for fluorine)

(b)
(i)
2–bromo–2–chloro–1,1,1–trifluoroethane 
OR 1–bromo–1–chloro–2,2,2–trifluoroethane
1

(insist on all numbers, but do not penalise failure to use alphabet)

(accept “flourine” and “cloro” in this instance)

(ii)
197.4 only
1

(ignore units)

(iii)
(57/197.4 × 100) = 28.9% OR 28.88%
1

(credit the correct answer independently in part (d)(iii), even if (d)(ii) is blank or incorrectly calculated, but mark consequential on part (d)(ii), if part (d)(ii) is incorrectly calculated, accepting answers to 3sf or 4sf only)

(penalise 29% if it appears alone, but not if it follows a correct answer)

(do not insist on the % sign being given)

(the percentage sign is not essential here, but penalise the use of units e.g. grams)

[4]

3.
(a)
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Equation
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Type of reaction
hydrolisis or nucleophilicsubstitution (1)
Mechanism
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4

(c)
Type of reaction
elimination (1)
Role of reagent
base (1)
Structural formula of alkene 1
Structural formula of alkene 2

(CH3)2C=CHCH3 (1)
(CH3)2CH–CH=CH2 (1)
4

[9]

4.
(a)
(i)
UV light OR sunlight OR T  450°C (1)
NOT high T

(ii)
(free) radical substitution (1)
(iii)
CCl4 (1) OR named
3

(b)
(i)
CH3Cl + KCN  CH3CN + KCl (1)

CN–
Cl–
(ii)
nucleophilic substitution (1)
(iii)
C–Br bond is weaker (than C–Cl bond)
OR C–Br bond enthalpy is less than C–Cl (1)
3
Ignore electronegativity

(c)
(i)
[image: image4.wmf]-

d

+

d
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Cl

C

 OR C–Cl is polar (1) OR C atom is electron deficient / +

(ii)
methylamine (1) only
(iii)
SN1 scores full marks
6
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