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5.2.7 The ozone layer

1. Ozone is an allotrope of oxygen.

(a) Give the chemical formula for ozone (1 mark)
(b) lllustrate how ozone is formed from oxygen (2 marks)
(c) state the essential condition in the production of ozone (1 mark)

2. Chlorofluorocarbons (CFCs) were widely used chemicals in the past and are now known to
cause damage to the ozone layer. State one use of CFCs. (1 mark)

3. Halothane is an inhalational general anaesthetic commonly used in veterinary surgery and in the
developing world. Its IUPAC name is 2-bromo-2,2-dichloro-1,1,1-trifluoroethane.

(a) Draw the structure of halothane (1 mark)
(b) Show using an equation how halothane could decompose to form chlorine free radicals in the

upper atmosphere (1 mark)
(c) llustrate using equations how the free radical generated can lead to the decomposition

of ozone (2 mark)
(d) State an effect to humans of the decomposition of the ozone layer (1 mark)
(e) Hydrofluorocarbons (HFCs) have been developed to replace CFCs in many applications.

Why are HFCs not believed to cause decomposition of the ozone layer? (1 mark)
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(b) Branched chain isomers have a lower bpt/straight chain alkanes have a higher bpt

(c) Straight chain alkanes have a higher surface contact (1 mark) therefore greater VdW forces (1 mark)

5.2.5
1. No C=C bonds
2. CnH2n+2
3. CH,
4. (a)
CH,4
HoH CHs o g HsC CHy
H3C—-C—~C—C—CHjy H3C-C-C-C—CHj, H3C-C-C—CHj HzC-C-C—-CH,
HHH HHH H CHs; H H

(b) CH,,+9.50,-> 6CO, + 7H,0
(c) CH,, +6.50, > 6CO + 7H.0

CO is poisonous/water vapour is a greenhouse gas

5.2.6

5.2.7

Question 1

2k —— Cl,
“CHy + Cl- —————3 CH,Cl

2-CHy; —»  CHsCHy

Question 2 (Successive substitutions on the alkyl radical)
CH3;Cl + Cl+ —— > - CH,ClI + HCI
. CH2C| + C|2 —_— CHQClz + Cl-

CH,Cl,

+

Cl- ———— -CHCl, + HCI
CHCl, + Cl, ———» CHCl; , CI-

CHCl,

+

Cl- ——» -CCl; + HCI
-CcCl; + ¢, ——» CCly 4+ CI*
Question 3

2.CHCl; ————— CHCI,CHClI,

(@) O3
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(b)

o, — 20-

0, + 0 ——> O

(c) LV light

2. Propellants in aerosols/dry cleaning solvents/coolants in fridges/manufacture of foam plastics/fire
extinguishers

3.
a
(a) F ol
F—CI:—CI:—CI
F Br
(b)
CF4CBrCl, ——» CF,CBrCl + Ci
(c)
Cl + Og—> CIO + O
. . (1/2 mark each)
CO + Og———> ClI + O
OR 20, ———> 30, (1mark)
(d) Increased UV exposure/skin cancer
(e) No chlorine/No C-CI bond
5.2.8
1. But-2-ene
2.
HoH H H
| |
——>  HC-C-C-CH; —————> | H,C-C-C~CH;

\
CHs H BrH
<o

(1 mark Br- with lone pair)
(1 mark arrow)

H-gr
(2 arrows, 2 marks)

(1 mark structure)

CH5CH, IT' CH5CH, 'TI
3 _— H30—9—C|)—CH3 _— H3C—C|)—(|3—CH3
CH, (I; H Br H
:Br-
ﬂ (1 mark structure)

H‘Br

(1 mark arrow showing
Markovnikov addition)

3. Carbocation (1mark)
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