Q1.

A molecule of ethene (Cz2H4) is represented as:

(a)

T
1
H H

A sample of ethene is shaken with bromine water.
Complete the sentence.

The bromine water turns from orange to

(1)
Most ethene is produced by the process of cracking.
(i) Complete the sentence.

Cracking is a type of thermal

(1)

(i) Decane (C1oH22) can be cracked to produce ethene (C2Hs4) and one other
product.

Complete the equation to show the formula of the other product.

CioHzp ——— = CoHs +

(1)

Many molecules of ethene join together to produce poly(ethene).

(i) Complete the structure of the polymer in the equation.
H H [
n C= (|3 — : cC C
H l-|| I':,.‘ n
(2)
(i) Some carrier bags are made from poly(ethene). Some carrier bags are made

from cornstarch.

Suggest two benefits of using cornstarch instead of poly(ethene) to make
carrier bags.
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(2)
(Total 7 marks)

Q2.

Modem window frames are often made from uPVC which contains the plastic
poly(chloroethene).

e R el ) | | ==l

il WONDERFUL WINDOWS I

Replace your old wooden windows
with our super high quality uPVC
windows!

NO PAINTING - MAINTENANCE FREE

(a) State why plastic window frames need no painting or maintenance.

(1)

(b) Poly(chloroethene) is a polymer formed by the addition polymerisation of
chloroethene.

(i) Chloroethene is an unsaturated molecule. Why is this molecule said to be
unsaturated?
(1)
(i) Complete the diagram to represent how poly(chloroethene) is formed from

chloroethene.

H H
[
n|C=C | —»
(I
1 H
(3)

(iii) Explain what is meant by the term polymerisation.
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(2)

(iv)  Why is this an addition polymerisation?

(1)
(Total 8 marks)
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Mark schemes

Q1.
(a) colourless
ignore clear

(b) (i) decomposition
1
(i) CeH1s
1
(c) i
Ty
TS
H H/,

two single trailing bonds extending from the carbons
(through the brackets) 1 mark

five single bonds (1 C—C bond and 4 C—H bonds) 1 mark

(i) any two from:
. (polymers made from) cornstarch are biodegradable
. less space needed in landfill sites
. polymers from cornstarch come from a renewable source.

allow converse for poly(ethene)

[7]

Q2.
(a) not broken down by microorganisms or not bio-degradable

accept alternative answers such as:
do not rot / corrode / fade / react with atmosphere etc
any answers which imply the inertness or
non-biodegradability of this plastic
accept they don't react, they are ‘inert’
ignore rusting

do not accept weathering

(b) (i) (have a) double bond or do not have maximum number of
(hydrogen) atoms attached

accept can add / react with hydrogen
accept can take part addition reactions

do not accept it is a double bond
do not accept additional reactions

do not accept has ‘spare’/ ‘free’ bond
do not accept alkene alone
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(i) single bond between carbon atoms

all atoms correct + 2 ‘linking’ bonds
(linking bonds need not go through bracket)

H H
|
C=—0C
|
Cl H [n

1
n moved to bottom right of bracket i.e. is below 2 way on the right
first 2 marks are possible for chain structures
accept [- CHCI-CH»]

(iii) many molecules or many monomers

joined / bonded / linked or form long
chain molecules / large molecules or to
form a long chain polymer

accept many alkenes or many (ethene) molecules
do not accept many ethene alone efc.
to form a long polymer is not enough for 2r¢ mark

(iv)  no other substances formed
(A+B—C)
allow because double bond breaks so other atoms can add
allow one product only

do not accept saturation occurs

(8]
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