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Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question


Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.
However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.


Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.


Sticky Note
This is the maximum mark for a particular question


Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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4. Genes can be transferred artificially from one organism to another. Scientists transferred a
gene, which controls production of cod liver oil, from a fish into a rapeseed plant. This genetically
modified (GM) rapeseed crop will now produce cod liver oil.

(@) (i) Cod liver oil is said to be good for the heart and nervous system. The world market
for cod liver oil has grown rapidly over the last 25 years.
Describe the advantages of growing GM rapeseed crops for the production of cod
liver oil. [2]
< ) .
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(i) Describe why some people are concerned about the transfer of genes from one

species to another, especially between animals and plants. 2]
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(b)  An estimate of the worldwide cultivation of three other non-GM and GM crops in 2010 and
2014 is shown in the table below.

Area (millions of hectares)
2010 2014

crop non-GM GM non-GM GM

soya bean 72 21 50 45

cotton 34 5 29 13

maize 140 12 116 46
Describe the trends shown by the data. [3]
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Genes can be transferred artificially from one organism to another. Scientists transferred a o
gene, which controls production of cod liver oil, from a fish into a rapeseed plant. This genetically
modified (GM) rapeseed crop will now produce cod liver oil.
(@ (i) Cod liver oil is said to be good for the heart and nervous system. The world market
for cod liver oil has grown rapidly over the last 25 years.
Describe the advantages of growing GM rapeseed crops for the production of cod
liver oil. [2]
A s . () . 2
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(i)  Describe why some people are concerned about the transfer of genes from one
species to another, especially between animals and plants. 2]
()  An estimate of the worldwide cultivation of three other non-GM and GM crops in 2010 and
2014 is shown in the table below.
Area (millions of hectares)
2010 2014
crop non-GM GM non-GM GM
soya bean 72 ' 21 50 45
cotton 34 5 29 13
maize 140 12 116 46
Describe the trends shown by the data. [3]
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4. Genes can be transferred artificially from one organism to another. Scientists transferred a

gene, which controls production of cod liver oil, from a fish into a rapeseed plant. This genetically
modified (GM) rapeseed crop will now produce cod liver oil.

(é) (i)  Cod liver oil is said to be good for the heart and nervous system. The world market
.. for cod liver oil has grown rapidly over the last 25 years.

Describe the advantages of growing GM rapeseed crops for the production of cod

liver oil.

[2]|
T0dS L 0AL ADCREASE. . e, N

(i)  Describe why some people are concerned about the transfer of genes from one
species to another, especially between animals and plants.
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(b)  An estimate of the worldwide cultivation of three other non-GM and GM crops in 2010 and
2014 is shown in the table below.

Area (millions of hectares)
2010 2014
crop non-GM GM non-GM GM
soya bean 72 21 50 45
cotton 34 5 29 13
maize 140 12 116 46

Describe the trends shown by the data.

[3]
. B !
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Question

Marking point

Mark

4. (a) ()

(ii)

(b)

be able to provide sufficient (fish oil) to supply global
demand (1) conserve fish stocks (1)

Any two of:

e unethical

e create organisms that we have no control over
e genes could spread to other organisms

e long term effects unknown

e could create herbicide resistant weeds

e concern over eating GM produce

Do not accept:

playing God

crop production increased (1)
non GM production decreased (1)
GM production increased (1)
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4.

Genes can be transferred artificially from one organism to another. Scientists transferred a
gene, which controls production of cod liver oil, from a fish into a rapeseed plant. This genetically
modified (GM) rapeseed crop will now produce cod liver oil.

(@ (i) Cod liver oil is said to be good for the heart and nervous system. The world market
for cod liver oil has grown rapidly over the last 25 years.
Describe the advantages of growing GM rapeseed crops for the production of cod
liver oil. [2]

(i) Describe why some people are concerned about the transfer of genes from one

species to another, especially between animals and plants. 2]
...... \L/COLAL&Lk%c,MuL&JWASbééwem
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(b)  An estimate of the worldwide cultivation of three other non-GM and GM crops in 2010 and
2014 is shown in the table below.

Area (millions of hectares)
2010 2014
crop non-GM GM non-GM GM
soya bean 72 21 50 45
cotton 34 5 29 13
maize 140 12 116 46

Describe the trends shown by the data. / [3]
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Sticky Note

Total mark = 3



Sticky Note

Two correct statements made about the trends. No statement is made about the total crop production (GM + non-GM) also increasing - 2 marks.



Sticky Note

This did not gain credit. It refers to 'mutations between the seed'. This is a vague statement and does not answer the question. 



Sticky Note

This is sufficient for 1 mark since it links a greater output with the growing demand. There is no reference to it contributing to conserving fish stocks. 
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4. Genes can be transferred artificially from one organism to another. Scientists transferred a o

gene, which controls production of cod liver oil, from a fish into a rapeseed plant. This genetically
modified (GM) rapeseed crop will now produce cod liver oil.

(@ (i) Cod liver oil is said to be good for the heart and nervous system. The world market
for cod liver oil has grown rapidly over the last 25 years.
Describe the advantages of growing GM rapeseed crops for thé production of cod
liver oil. [2]

be conkroMad. . So. Mare  ove  ro \icoses

(i)  Describe why some people are concerned about the transfer of genes from one

species to another, especially between animals and plants. [2]
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C&f”uj ............... doeanen.... Coomm tha aneatold ’CCOM

() An estimate of the worldwide cultivation of three other non-GM and GM crops in 2010 and
2014 is shown in the table below.

Area (millions of hectares)
2010 2014

crop non-GM GM non-GM GM

soya bean 72 ‘ 21 50 45

cotton 34 5 29 13
maize 140 12 116 46 ;
|

Describe the trends shown by the data. , [3]
The kolae  Shows faek/ o lond s berng |
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Sticky Note

Total mark = 3



Sticky Note

One sentence made about the changes but with no clear indication of the years. No statement is made about the total crop production (GM + non-GM) also increasing - 1 mark.



Sticky Note

"Unethical' gained a mark. However 'carry diseases' did not. 



Sticky Note

This gains 1 mark for a reference to not depleting fish stocks. 
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4. Genes can be transferred artificially from one organism to another. Scientists transferred a

gene, which controls production of cod liver oil, from a fish into a rapeseed plant. This genetically
modified (GM) rapeseed crop will now produce cod liver oil.

(é) (i)  Cod liver oil is said to be good for the heart and nervous system. The world market
.. for cod liver oil has grown rapidly over the last 25 years.

Describe the advantages of growing GM rapeseed crops for the production of cod
liver oil. [2]
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(i)  Describe why some people are concerned about the transfer of genes from one

species to another, especially between animals and plants. 2]
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(b)  An estimate of the worldwide cultivation of three other non-GM and GM crops in 2010 and
2014 is shown in the table below.

Area (millions of hectares)
2010 2014
crop non-GM GM non-GM GM
soya bean 72 21 50 45
cotton 34 5 29 13
maize 140 12 116 46
Describe the trends shown by the data. . [3]
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Sticky Note

Total mark = 3



Sticky Note

Two correct statements made about the trends. No statement is made about the total crop production (GM + non-GM) also increasing - 2 marks.



Sticky Note

This gains 1 mark for referring to the unknown effects of gene transfer. See marking scheme for other acceptable responses. 



Sticky Note

This answer is part of one advantage the candidate needed to add something about keeping up with demand - 0 mark.










4. Genes can be transferred artificially from one organism to another. Scientists transferred a

gene, which controls production of cod liver oil, from a fish into a rapeseed plant. This genetically

modified (GM) rapeseed crop will now produce cod liver oil.

(@ (i) Cod liver oil is said to be good for the heart and nervous system. The world market
for cod liver oil has grown rapidly over the last 25 years.
Describe the advantages of growing GM rapeseed crops for the production of cod
liver oil. [2]
(ii)

species to another, especially between animals and plants.

(b) An estimate of the worldwide cultivation of three other non-GM and GM crops in 2010 and

2014 is shown in the table below.

Area (millions of hectares)
2010 2014
crop non-GM GM non-GM GM
soya bean 72 21 50 45
cotton 34 5 29 13
maize 140 12 116 46

Describe the trends shown by the data.

Describe why some people are concerned about the transfer of genes from one

[2]
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(b)

(i) Name one type of bacteria that causes 100d poisoning. [1]
Sm\Manelw .............................................
(i) Explain how bacteria can cause food poisoning.
/\Wj ................... elease....toxans. 1o B fecd
Ccu\ .................. LOSASE..... 1 [LNeSSes ) fk.,.......ﬁaéﬁ/) ...................................
(i) Describe how the process of smoking extends the storage time of food. [3]
Smeleing ol Lol 0\5) ......... bmwwdwat ................
ik Suda.. \/\91/\ ............... Leonguakorss  \Wacda
TN NV 51 o N O S Y 1 I
ST N W tre...... KOOk
(i)  Name one other method of preserving food. gféézlfy ........... ‘é ............................ [1]
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Examiner
(a) ()  Name one type of bacteria that causes 100d poisoning. [1] -
...................... €SO
(i)  Explain how bacteria can cause food poisoning. [2]
wwtdbo*/“‘u&ﬁmws ........... M Xos Nogel Mook | NS el
Men o2 B eoten | cavsing.... poobtesns... for  Khe tmevag
Systenn
(b) (i) Describe how the process of smoking extends the storage time of food. [3]
DMeking | BxSende.. 2 Secese  Stow ofh God
o EofsCeghed  ia..  het  temperobu.es far (ong
Pecioca... ok Eioma.  Juilling. 2@ leks. . oF [:M&MA(
Moo sso.o2buweonked o
(i)  Name one other method of preserving food. .5 22T o S R —— ) | —
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5.

Examiner
(@ (i) Name one type of bacteria that causes food poisoning. [1] ony
........ E-COl
(i) Explain how bacteria can cause food poisoning. [2]
b&ap(‘@@u\%&f\dyoe,@mqu@mg ...... oo Qoo .
(b) (i) Describe how the process of smoking extends the storage time of food. [3]
..‘%.MQW\.‘.\'}%....CQSN ..... ContnOl. B SEMPLOALURe. OB D8
Sood. MRANAG. Ue. AN LAdE. LonQeNe. 38 £O0. O3S0

ST e 18 WO TS Wk it o I N

Turn over.
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Question | Marking point Mark
5. (@) (i) E.coli / salmonella / campylobacter 1
(i) | As microorganisms/bacteria grow (1) they produce toxins (1) 2
Statements must correctly and coherently linked to earn
second mark.
(b) (i) Heat kills microbes (1) 3
(chemicals found in) the smoke act as preservatives (1)
the food dries / less moisture for bacteria to grow (1)
(i) | Refrigeration / freezing / salting / heating / drying / pickling 1
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/ Examiner
(@ (i) Name one type of bacteria tha}aﬂ/ses food poisoning. 1] on
SC&\(\/\&AJ&L ............................................. @ s

(i)  Explain how bacteria can cause food poisoning./

Mg lelease.... boxins. oo . fe A Lohidh.
Ccu\ .................. LOASE........ 1 lnesSes ) Pﬁa
(b) (i) Describe how the process of smoking extends the s’Eprage time of food. [3]
Smd/mﬁ“ .......... mx.\_.,/\&.g.\/&;_x.\. ............ =1 - \su;dﬂrufdu&&; ...............
I SoaclA s 91/\ ............... beoagbhmburas Iheda . @
Means L badiesa Conle muliply. and...
ST N E— bare......Jso S S \/ ..................
(i)  Name one other method of preserving food. %661\37 ........... ‘\f/// ................... [1] .
= k3
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Sticky Note

Total mark = 4



Sticky Note

Correct method named - 1 mark. 



Sticky Note

There is a correct statement about high temperatures killing bacteria. There should also be a statement about the preservative nature of smoke. Another mark would have been gained if the phrase 'bacteria can't multiply' had also included a reference to less mositure -1 mark.



Sticky Note

Correct statement about toxins but a second statement linking this with bacterial growth is missing - 1 mark.



Sticky Note

One type of bacteria named correctly - 1 mark. Spelling not penalised. 
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Exami
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5. (a) () Name one type of bacteria that/(zéuT.er_’food poisoning. [1]
. €SOl /.
(i)  Explain how bacteria can cause food poisoning./“" [2]
Uﬁm&db@\"“‘@—ﬁaﬂfmx\»% ........... M X0 Coool | daek | VS et m———
|
Hon o2 By coten Cadping. ... Praklerms Cor e tamung
Sugg&.e,ﬂ,\ = @
(b) (i) Describe how the process of smoking extends the storage time of food. [3]
OMOline B> ta SN e Sorege. .. “‘”\'LG@QO"‘ .....
ED SoisoCeokedl i ket  tem (on @
Pecicols. . of  tlene ?.’T.é.“.‘..'s'.{.\ﬂ .......... & . LOLS ........ . @ ........ L’%‘H/m\%
‘k{/\{)\k« ........ ‘\ ()\JF\('\)C)"‘/\i;"Qd—O ............................................... < I
., p
(i)  Name one other method of preserving food. ... fu6“3 ...... : // ......................... [1] e
gl |
7
i
|
|
|
\
\
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Sticky Note

Total mark = 4



Sticky Note

Correct method named - 1 mark. 



Sticky Note

There is a correct statement about high temperatures killing bacteria. There should also be a statement about the preservative nature of smoke linking with 'because it dries the food' - 1 mark.



Sticky Note

Correct statement about bacterial growth but a second statement linking this with the production of toxins is missing - 1 mark.



Sticky Note

One type of bacteria named correctly - 1 mark.
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Examiner
(@ (i) Name one type of bacteria th@uses food poisoning. [1] ony
........ E-Col
(i) Explain how bacteria can cause food poisoning. [2]
b&ap(‘@@u\%&f\dyoe,@mqu@mg ...... pol..R 0@@_ ................
(b) (i) Describe how the process of smoking extends the storage time of food. [3]
..‘%.MQW\.‘.\'}%....CQSN ..... ContnOl. B SEMPLOALURe. OB D8
Srond. meaning. e can. Last. longe .. k. can. also. . [O)].
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Sticky Note

Total mark = 2



Sticky Note

'Cool' is too vague a response - 0 mark.



Sticky Note

It is insufficient to refer to controlling the temperature, an increase in temperature which kills the bacteria is required. There should be a statement about the preservative nature of smoke linking with 'because it dries the food' - 0 mark.



Sticky Note

Correct statement about toxins but a second statement linking this with bacterial growth is missing - 1 mark.



Sticky Note

One type of bacteria named correctly - 1 mark.










(i) Name one type of bacteria that causes food poisoning. 1]
(i)  Explain how bacteria can cause food poisoning. [2]
(i) Describe how the process of smoking extends the storage time of food. [3]
(i)  Name one other method of preserving food. ... 1]
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6.

10

Kevlar® is a rigid polymer. Modern cycle helmets contain a Kevlar® composite to protect the
head in case of an accident. This is a replacement for expanded polystyrene filling which is a

~ flexible polymer.

(@ The diagram below shows a section of a molecule of Kevlar®. It is repeated throughout

the chain.

; T T ‘

H C=C H O C=0C O

-/ N / \ I
——N—C\ /C—N—C—C\ /C—C—

N\ 0o 4 N\ 0o 4
- H. H H- H i
n
(i)  Write down the molecular formula for Kevlar®. 2]

o N G OC \’\xbwlﬁ\“&)’r ...........

(i) Calculate the relative formula mass for a molecule of Kevlar® using the information
below. [4]
Relative
atomic mass 1 12 14 16
element hydrogen carbon nitrogen oxygen
{
; i 2.9
\o 1 | W + Ll b OBL

relative formula mass =

© WJEC CBAC Ltd. (4791-02)
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Examiner
(b)  Use your knowledge and the information below to compare the use of Kevlar® in cycle i
helmets with expanded polystyrene. [6 QWC]
expanded Polystyrene (two chains shown) Kevlar
—CHZQ—CHZ—CH—CHQ—CH—CHZ—CH—CHZ—CH—CHZ—CH— _E T—E@ﬁ—z@'r—ﬁ@”-
(o]
@ @ @ bonds é_hydrogeL s gkevlar chains
00 0 iEpEi
’ | I
— CHy;— CH—CH,— CH — CH,— CH — CH,— CH — CH, —CH —CH2~CH—\/‘ \ —N@E—C@Q_N@T_C@E‘
_ (a7 % H
o o' o
\- Vs eond
M\\ﬁ (,\I\L:!\") J
I SERVNITVE
—_—
NN ey b o
S )
Polystyrene R —— O
K é/_/_—-\’b
0 %—TZ&@
Dilute Partially extended chains
solution
<\ N —— S ;
—— / <
Kevlar J(\/\/ —_—
| ,‘é’ — / =
/ — / Le
Dilute Fully extended chains
solution

....... U\I\Q\UE\%CQBQ‘HOQMLUUEL{I(T/;?CWA/\ \

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

..... %gccc\&)eaumu\Caou\lozmg/d
e \nbo SECeomalined Shoged....... fon. Cy.é.@%}/ii ......

oo S S w080 Cneap. 00 Hae
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W/C\c@e.x\SUe ............ a/)«’}(zi ........ Ot)e,m,a .............. (i/x{ ............ Qo.iy.czéﬂcej\{ ...............
Welpak oo Looodd . D& DACHG. ... Setoble becous
‘L’ ............... CAN {O'l .................. Mwlth/ ...... Eo S SCrong.. Q\..m?l .......
e S Aoes. Eml,u,m ............ (S.. . Cheaf . .

(c) The density of Kevlar® is 1.44 g/cm3. The volume of Kevlar® used in a cycle helmet is
300 cm?®. Calculate the mass of Kevlar® using the equation. [2]

density = % [LP(-Q X 3@

END OF PAPER
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6.

10

Kevlar® is a rigid polymer. Modern cycle helmets contain a Kevlar® composite to protect the
head in case of an accident. This is a replacement for expanded polystyrene filling which is a

flexible polymer.

(@) The diagram below shows a section of a molecule of Kevlar®. It is re

peated throughout

the chain.
r H H H H .
| -
H C=C H O C=C )
-/ Rl \ I
T—N—C C—N—C —C C—C—
N7 N7
[ ] |
- H H H H
n
()  Write down the molecular formula for Kevlar® [2]
......................... NLHwCMOz
(i) ~ Calculate the relative formula mass for a molecule of Kevlar® using the information
below. [4]
Relative
atomic mass ! 12 14 18
element hydrogen carbon nitrogen oxygen
H=T I \C=1O \C % 168 * 28 + 32 — 234

C —ALx G = {68
N =\ x 2= 28
O:\b"lﬂ_%?’

© WJEC CBAC Ltd. (4791-02)
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Examiner

|
(b)  Use your knowledge and the information below to compare the use of Kevlar® in cycle o

helmets with expanded polystyrene.

expanded Polystyrene (two chains shown)

" CH,— CH— CH,— CH —CH,— CH — CHy— CH — CH,— CH —CH,— CH —

T CHy™ CH—CH,— CH—CH,— CH —CH,— CH — CH, — CH —CH,— CH —

N

Polystyrene

—

—_—

[6 QWC]
Kevlar
H o H o
4O to o Lo+
| Il | I
H [¢) H S
<_hydrogen < < kevlar chains

=

O VAVA

bonding = s
l o

H H
Oy OO~
—N N= C—N N—C C—
,L g g g

(@]

D
—

h&

»%

==

Dilute Partially extended chains
solution
N o / Lo
/\ \\ \ —— / L
7— / / == / e
Kevlar 2 = -
| 5/ == —=
/ — / <
Dilute Fully extended chains
solution

© WJEC CBAC Ltd.
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(c) The density of Kevlar® is 1.44 g/cm?3. The volume of Kevlar® used in a cycle helmet is

300 cm?®. Calculate the mass of Kevlar® using the equation. [2]
. mass L ¥ 200=277T
density= "~
volume

14

END OF PAPER
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flexible polymer.

(@) The diagram below shows a section of a molecule of Kevlar®. It is repeated throughout

the chain.

(i)

Write down the molecular formula for Kevlar®.

f ' ' '
H C=C H @] I:(ID O
l / \ Il / \ I
—+—N—C C—N—C —C C—C—
\?_ﬁ/ \. ./
- - 0o J

Kevlar® is a rigid polymer. Modern cycle helmets contain a Keviar® composite to protect the
head in case of an accident. This is a replacement for expanded polystyrene filling which is a

: [2]
............................................. (/ \q\”&l_(\\,Q(L\&L
(i)  Calculate the relative formula mass for a molecule of Kevlar® using the information
below. [4]
Relative
atomic mass 1 12 14 16
element hydrogen carbon nitrogen oxygen

P QVARUY | _ ‘
\géf\%: \0\3,%% a0+ 222} = 9.9

’\@m:?—fﬁ/
i x 2= 3L,

relative formula mass =

© WJEC CBAC Ltd. (4791-02)
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(b)  Use your knowledge and the information below to compare the use of Kevlar® in cycle
helmets with expanded polystyrene. [6 QWC]
expanded Polystyrene (two chains shown) Kevlar

g
o]

—CH,— CH—CH,— CH—CH;— CH —CH,— CH — CH;— CH —CH,~— CH —

[
Z—
I
0O=
=0
[
ZzZ—T

O=OVAVA T2z
{
zZ—T V/*V/\ o

Tr—2Z
I
=0
|
I—2Z
]
Q
[o}---To]
[

* —CHy;— CH—CH,— CH-—CH,— CH —CH,;— CH — CH, —CH —CH,— CH —

Polystyrene >R — S
K - %@?‘:@@
") =}

Dilute Partially extended chains
solution
AT — 5 :
YA /?, /\ —s / <
j— / <
Kevlar lr \/\/ — —
| I —x y ——
j(/ j— /- &
Dilute Fully extended chains

solution

SO0 not..slade.. Qvel cadhothe e, Real L5 &S .
el Ehao.. 00t ee ne. oand. 5. ROSAEL AN
.6.bx>.g.,.n%ﬁ.€.....‘xv.t\.g;m.\ﬁua.....&fv:........‘.o.@:ieﬁ{t ......... Ro {\ ...... telnetb dasc.and .
AS morza.._..u.k&.@w% ....... Eo...pDokeck. . L ALCdenE.....
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(c) The density of Kevlar® is 1.44 g/cm®. The volume of Kevlar® used in a cycle helmet is
300 cm?®. Calculate the mass of Kevlar® using the equation. 2]

. mass
density =
volume

M0SS = dengiby & volume
MOsD ’ k\‘ Mass =

Wik k300 -«dL

END OF PAPER

© WJEC CBAC Lid. (4791-02)
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Question

Marking point

Mark

6. (a) (i)

(ii)

(b)

(€)

[-CO-CgH;-CO-NH-CgH4-NH-],, formula (1)[brackets], (1)
Accept: CgH, CO-NH (1) (backwards)

C-14x12=168
H-10x1=10

0-2x16=32

N-2x14=28

All/3 number of atoms correct (2)
2/1 numbers (1)

Multiplying correctly by RAM (1)
Correct RFM = 238 (1) allow ecf

Indicative content:

Kevlar® is stronger and tougher / not brittle
e Shorter chains of molecules

e Chains packed closer together

e Extra/strong bonds between chains

5-6 marks

The candidate constructs an articulate, integrated account
correctly linking relevant points, such as those in the
indicative content, which shows sequential reasoning. The
answer fully addresses the question with no irrelevant
inclusions or significant omissions. The candidate uses
appropriate scientific terminology and accurate spelling,
punctuation and grammar.

3-4 marks

The candidate constructs an account correctly linking some
relevant points, such as those in the indicative content,
showing some reasoning. The answer addresses the
guestion with some omissions. The candidate uses mainly
appropriate scientific terminology and some accurate
spelling, punctuation and grammar.

Subs/manipulation so 1.44 x 300 (1)
Ans =432 (g) (1)

6QWC

GCSE Additional Applied Science
Unit 1 Higher Tier MS Summer 2016/ED

© WIJEC CBAC Ltd.
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6. Kevlar® is a rigid polymer. Modern cycle helmets contain a Kevlar® composite to protect the o

head in case of an accident. This is a replacement for expanded polystyrene filling which is a
~ flexible polymer.

(@ The diagram below shows a section of a molecule of Kevlar®. It is repeated throughout

the chain.

; T T ‘

H —C H O C=0C @)

-/ N / \ I
——N—C\ /C—N—C—C\ /C—C—

N\ 0o 4 N\ 0o 4
- H. H H- H i
n
(i)  Write down the molecular formula for Kevlar®. 2]

oo N2 OC Puola Caba. e

WY B IR e NPT

(i)  Calculate the relative formula mass for a molecu‘lre of Kevlar® using the information

below. [4]
Relative
atomic mass 1 12 14 16
element hydrogen carbon nitrogen oxygen
{

Vo 3 | L ¥ /LLK/ t '73‘7' . g

: Q "\ o = f
relative formula mass = \(J ..... e f .......

© WJEC CBAC Ltd. (4791-02)




Sticky Note

There is an error in the number of carbon atoms. Also no brackets with subscript n used - 0 mark.



Sticky Note

An ecf is allowed for using 12 carbon atoms from the formula given in the previous answer. Therefore only one calculated value is incorrect (24 for nitrogen). This loses one mark. Another ecf is allowed for the final addition - 3 marks. If no workings had been shown this response would have been given 0 marks. 
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(b)  Use your knowledge and the information below to compare the use of Kevlar® in cycle

Examiner
only

helmets with expanded polystyrene. [6 QWC]
expanded Polystyrene (two chains shown) Kevlar
— CH,— CH— CH,— CH — CH,— CH — CH,— CH — GH,— CH —CH,— CH — T ﬁ@ T@ ﬁ@
—N N—C C—N N—C =
66" 6 IO oo
bonds £, hydogen_= S keviar chains
Q... © Kol U= I
OO0 oy
—CHy— CH—CH,— CH —CH,— CH — CH,— CH — CH, —CH —CH,— CH — _ | I | I
\- Vs eond
M\\ﬁ (,\I\L::"3 J
e Loek
—
NN B e 5 —
PSR - SR}
Polystyrene >R — D
K é/_/_—-\’b
R %—TZ&@
Dilute Partially extended chains
solution
A TR —— -5 ;
— / <
Kevlar J(\ \ EE—
/- —
| ,‘é’ e % ——
/ —" / P
Dilute Fully extended chains
solution

....... oonde b US o olSoshotever  He e

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

..... %gcc@\&)e@umpwaou\
A \bo o SECeamalinedh Shoged...... fon. . Ly

oo 0o N TS 0090 0000, 00

© WJEC CBAC Ltd. (4791-02)
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(c) The density of Kevlar® is 1.44 g/lcm3. The volume of Kevlar® used in a cycle helmet is
300 cm?®. Calculate the mass of Kevlar® using the equation. [2]

density = _MasS [ LP(-Q N 3( / g
volume : 6o /
\/

END OF PAPER

© WJEC CBAC Ltd. (4791-02)
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Line



Line



Sticky Note

The response argued that polystyrene is the better option. One advantageous property of Kevlar is included. Statements about the bonding in Kevlar are ambiguous or incorrect. Lower band - 1 mark. 



Sticky Note

Correct calculation - 2 marks. 



Sticky Note

Total mark = 6










6.

10

Kevlar® is a rigid polymer. Modern cycle helmets contain a Kevlar® composite to protect the
head in case of an accident. This is a replacement for expanded polystyrene filling which is a

flexible polymer.

(@) The diagram below shows a section of a molecule of Kevlar®. It is re
the chain.

peated throughout

(i)  Write down the molecular formula for Kevlar®: ' @ [2]
......................... NLHwCMOz
(i)  Calculate the relative formula mass for a molecule of Kevlar® using the information
below. [4]
Relative
atomic mass ! 12 14 L
element hydrogen carbon nitrogen oxygen
H = I \C =110 \C % 168 * 28 + 32 — 234

C —ALX G = 168

N =\ x T= 28
O:\la"l'_(s?’

© WJEC CBAC Ltd.

(4791-02)
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Sticky Note

Correct formula for the section shown. Any order is acceptable. It is expected that this is bracketed to also include a subscript n outside the brackets - 1 mark.



Sticky Note

Correct solution including a clear method - 4 marks. 



prices

Sticky Note

Unmarked set by prices
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(b)  Use your knowledge and the information below to compare the use of Kevlar® in cycle

helmets with expanded polystyrene.

expanded Polystyrene (two chains shown) Kevlar

Examiner
only

[6 QWC]

; ; ; H o) H o
— CHp— CH— CHp— CH— CH,— CH — CH,— CH — CH,— CH —CH,— CH — | _@ Il @ | @ I @
—N N—C C—N N—C ¢ —
H o H o

hydrogen <

-

O VAVA

bonding ~ =
|

T H
C C ? |
—N N— C—N N—
T CHy™ CH—CH,— CH—CH,— CH —CH,— CH — CH, — CH —CH,— CH — | I |
@ @ @ H O H

(@]

N === e
=

Polystyren >R — U
ystyrene K = 5}’:’?&%
0

==

Dilute Partially extended chains
solution
/ \ x\ \ — I/ z
7— / / e / e
Kevlar s = -
| 5/ == —=
/ — / <
Dilute Fully extended chains
solution

< kevlar chains

|
O

O VA

l

[¢]

© WJEC CBAC Ltd. (4791-02) Turn over.
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(c) The density of Kevlar® is 1.44 g/cm?®. The volume of Kevlar® used in a cycle helmet is

300 cm?®. Calculate the mass of Kevlar® using the equation. [2]
. mass Ll ¥ 300=273T
density = 2% /
volume //
v  /
Mass = .50 0 % g

END OF PAPER

© WJEC CBAC Ltd. (4791-02)
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Sticky Note

Good description of bonding in Kevlar followed by a property. Further comment about the length of chains and closeness of packing is required. Middle band - 3 marks. 



Sticky Note

Correct calculation - 2 marks. 



Sticky Note

Total mark = 10










6.

flexible polymer.

(@) The diagram below shows a section of a molecule of Kevlar®. It is repeated throughout

the chain.

10

(i)  Write down the molecular formula for Kevlar®. @

............................................. C, \%WU}Q(L\&L

(i)  Calculate the relative formula mass for a molecule of Kevlar® using the information

below.

Kevlar® is a rigid polymer. Modern cycle helmets contain a Keviar® composite to protect the
head in case of an accident. This is a replacement for expanded polystyrene filling which is a

[2]

[4]
Relative
atomic mass 1 12 14 16
element hydrogen carbon nitrogen oxygen

{OX

%é/ PP QVESAUE AN

b 2= 23 /
g x 1= 3‘2‘/

12 0 N 098 200+ 2x2) = 9.9

relative formula mass =

© WJEC CBAC Ltd. (4791-02)
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Sticky Note

Correct formula for the section shown. It is expected that this is bracketed to also include a subscript n outside the brackets as indicated in the diagram above- 1 mark.



Rectangle



Sticky Note

All numbers of atoms are correct and they are multiplied correctly by the appropriate relative atomic mass. They are also added correctly to arrive at 238 but there is a further division which negates the final mark. The clear working shown allows 3 marks to be awarded. 
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(b)  Use your knowledge and the information below to compare the use of Kevlar® in cycle
helmets with expanded polystyrene. [6 QWC]
expanded Polystyrene (two chains shown) Kevlar

g
o]

—CH,— CH—CH,— CH—CH;— CH —CH,— CH — CH;— CH —CH,~— CH —

[
Z—
I
0O=
=0
[
ZzZ—T

O=OVAVA T2z
{
zZ—T V/*V/\ o

Tr—2Z
I
=0
|
I—2Z
]
Q
[o}---To]
[

* —CHy;— CH—CH,— CH-—CH,— CH —CH,;— CH — CH, —CH —CH,— CH —

Polystyrene >R — S
K - %@?‘:@@
") =}

Dilute Partially extended chains
solution
AT — 5 :
YA /?, /\ —s / <
j— / <
Kevlar lr \/\/ — —
| I —x y ——
j(/ j— /- &
Dilute Fully extended chains

solution

AN Compansen. eV oL, n6s.. 050004, 0003, (& L... [ OEOMT. f......
SO0 not..slade.. Qvel cadhothe e, Real L5 &S .
el Ehao... 0oLt eene. ond. 5. ROSAEL. 0D
.6.bx>.g.,.n%ﬁ.€.....‘xv.t\.g;m.\ﬁua.....&fv:........‘.o.@:ieﬁ{t ......... R {\ ...... Nelme b dac.and ..
AS morza.._..u.k&.@w% ....... Go .pnokeck. L ALendent.. ..
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(c) The density of Kevlar® is 1.44 g/cm®. The volume of Kevlar® used in a cycle helmet is
300 cm?®. Calculate the mass of Kevlar® using the equation. 2]

. mass
density =
volume

M0SS = dengiby & volume
MOsD ’ k\‘ Mass =

Wik k300 -«dL

14

END OF PAPER

© WJEC CBAC Lid. (4791-02)
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Sticky Note

Comparison of properties given. No clear statements about the differences in molecular structure - lower band - 2 marks. 



Sticky Note

Correct answer - 2 marks. 



Sticky Note

Total mark = 8
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Kevlar® is a rigid polymer. Modern cycle helmets contain a Kevlar® composite to protect the
head in case of an accident. This is a replacement for expanded polystyrene filling which is a
flexible polymer.

(@ The diagram below shows a section of a molecule of Kevlar®. It is repeated throughout
the chain.
‘ T o ‘
.
H C=C H O C=C O
-/ N/ N
+—N—C C—N—C —C C—C—
N\ 0o 4 N\ 0—c 4
- H H H H -
n
(i)  Write down the molecular formula for Kevlar®. [2]
(i)  Calculate the relative formula mass for a molecule of Kevlar® using the information
below. [4]
Relative
atomic mass 1 12 14 16
element hydrogen carbon nitrogen oxygen

© WJEC CBAC Ltd.

relative formula mass =
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(b) Use your knowledge and the information below to compare the use of Kevlar® in cycle
helmets with expanded polystyrene. [6 QWC]
expanded Polystyrene (two chains shown) Kevlar
| i | i
— CH,— CH — CHy— CH — CHy— CH — CH,— CH — CH,— CH —CH,— CH — —N@N—cl@c—rh N_(ll .
@ @ @ | " | :
H o H o
§<_hydrogen_>§ < kevlar chalns
ST bonding = s
| 1 | ﬁ

O

@ @ @ I
N—C C—N
— CH,— CH — CH,— CH — CH,— CH — CH,— CH — CH, —CH —CH,— CH — |

—_—
\ - =
Polystyrene >R — U S —
Wk T B
R é?/g
Dilute Partially extended chains
solution
2\ N = 5 i
IRCRA = : :
Kevlar J - — —
I % = ’ —
/ —X / Le
Dilute Fully extended chains

solution

© WJEC CBAC Ltd. (4791-02) Turn over.
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(c) The density of Kevlar® is 1.44 g/cm3. The volume of Kevlar® used in a cycle helmet is
300 cm?. Calculate the mass of Kevlar® using the equation. 2]

mass

density = Volume.

14

END OF PAPER
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