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This question is about hydrocarbons.

Hexane and hexene are hydrocarbons containing six carbon atoms in each molecule.

Hexane is an alkane and hexene is an alkene.

. Draw one line from each hydrocarbon to the formula of that hydrocarbon.

[2 marks]
Hydrocarbon Formula
CeHs
Hexane CeH1o
CeH12
Hexene CeH14
CeHie

@ Bromine water is added to hexane and to hexene.

What would be observed when bromine water is added to hexane and to hexene?
[2 marks]

Hexane N0 Ch ﬂy\ga

Hexene 10 ¢ hrQmain e wat or (s decolourtsed




E Ethane is an alkane and ethene is an alkene.

Figure 1 shows the displayed structural formulae of ethane and of ethene.

Figure 1
H H H H
PSS c—c
- -
Ethane Ethene

Compare ethane with ethene.

You should refer to:
e their structure and bonding

e their reactions.
. [6 marks]
BOMA A ONE and pen e (ontain 2 @rbon

atoms , but emant nrins L amore hydrogen
atoM s taan amene . Tihane also has one morg
avolent pond wmah gtnent- Efaent has 0o doublt
wvalent bond b emeen e Cdrpon otoms wia urtds
JAGRE WO O single (ovalent bond bawantnt
CArPON giroms - Bofa und 2rgo (OMbusion readions
Ao @rbon dioxidt and water ,but emant
forms more water molecules mgn anent.
Efhene also und ergoes ad ol on read ons wn
halioes (e.g. bromine) WRLIEd emane
does not- ThIsis bacause tedouble bond s
MU More pedron ricn i antine singte bond.



This question is about atmospheric pollution.

Figure 3 shows a limestone carving which has been damaged by
atmospheric pollution.

The carving has been:

e blackened by soot

* eroded where the limestone has reacted with atmospheric pollutants.

Figure 3

E Explain why soot is formed when some fossil fuels are burned.
S00t1s (arbon by irs@if , s0 when some fossi|
fuus are purned Some mpounds dont complerly

RGOt Wwha oxygen and unburn ed hy drocarbons reman .
Iz' Fossil fuels are bur(rngd in car engines.

Explain how reducing the amount of sulfur in fossil fuels reduces the erosion
of limestone.

when ompounds wntaining sufur arepurned,
e sutfur reaces wie oxygen 10 form sulur dioxride which reads .
witn woter foform sutfuric aud (12 50u), nhiCh s aud rain . Reduung
neamount of sutfurin fossl tums would reduce e amountof add rain formed.
[ofs] 5] pltiie

Oxides of nitrogen are atmospheric pollutants which are formed in car engines.

[2 marks]

[4 marks]

Explain why oxides of nitrogen are formed in car engines.
0xygen andnitrogen reacr ot very high
tmp araturesin car engines ( muda higher
temp oratures tnan usual)-

[2 marks]



This question is about polymers.

|I| Name the monomer used to form poly(chloroethene).

[1 mark]
(hloro etinene
El Figure 8 shows the equation for the formation of poly(chloroethene).
Complete Figure 8.
[3 marks]
Figure 8
H Cl H Cl
c ¢ — | C C
H H H H /n
E Poly(chloroethene) is the only product.
What type of polymer is poly(chloroethene)?
[1 mark]

addhon polymer



[o]6].[4]

[o]6].[5]

Ethanediol reacts with butanedioic acid to produce a polyester and a small molecule.

Figure 9 shows the structural formula of ethanediol.
Figure 9
HO-CH>—CH>—-OH
Name the functional group present in ethanediol.
Hydroxyl grove (-Ow)

Figure 10 shows the structural formula of butanedioic acid.

Figure 10

HOOC—-CH>-CH-COOH

Which formula represents the carboxylic acid functional group?

Tick one box.

—CHxr

—CH>CHz

~CH,—COOH

—-COOH \/

[1 mark]

[1 mark]



7

E Figure 11 shows part of the structure of the polyester.

Complete the box in Figure 11.
[2 marks]

Figure 11

______________________

- Name the small molecule produced when ethanediol reacts with butanedioic acid.

[1 mark]
water
Starch, proteins and DNA are naturally occurring polymers.
- Name the monomers from which starch and proteins are produced.
[2 marks]
Starch sy 9 ars
Proteins anm[m (lu'd )
E Describe the structure of DNA.
[2 marks]

double halix shucure made up of many
nucleotidde monomer units witht hyolro gen
bonds b oween the MpLEMentary pases.

enclh nucleotile consists of a phosphate group,
0 0l eoxyripose sugar and dnitrogenous pase
(Al TI(-/ C‘)



Titan is a moon of the planet Saturn.

Table 3 shows the percentages of the gases in the atmosphere of Titan.

Table 3
G " tmoshere ()
Nitrogen 98.4
Methane 14
Other gases 0.2

|I| Some scientists think that living organisms could have evolved on Titan.

Explain why these organisms could not have evolved in the same way that life is
thought to have evolved on Earth.

Use Table 3.
Tneatospher e of Titan is omaprised of mosny B marke!
nitrogen (43-Y7) and asmall bit Of Mem ane, which
mould not have beensuitaple for the evoluvonof
photosynmesising plants (whith need carbon dioxide

for pnotosyntnesis) and animals (wiich ned oxygen
produced from photosynthesis 70 vespire)

|Z| Saturn has other moons.

The other moons of Saturn have no atmosphere.

Titan is warmer than the other moons of Saturn because its atmosphere contains the
greenhouse gas methane.

Explain how this greenhouse gas keeps Titan warmer than the other moons of Saturn.
[3 marks]

The prestnle of grenwoLle gases N TiHawl afwiosphere
MEOWNS +\WNe grernnovie effect tokes ploce sc«w\ar(j to
now v A0S “on Eovtia:

Memane aurs 05 a greaeniouse gas by 14#ing frougn
loNg infrarwd radiation from e sun 10 Totans
U0, putta en ab sorbing some oftne short

indrared radi afion reflecred from  Titows suface,
therefore waring Titow.
Theother moons do hot absorb e nfrared
radian on hitHng thair surfoce:



