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Question Title N Mean SD Max Mark FF Attempt %
1 123 4.6 2.5 11 41.9 100
2 120 2.2 1.4 8 27.4 97.6
3 121 4.2 3.2 11 37.8 98.4
4 117 2.4 2.4 11 22.2 95.1
5 121 2.1 1.2 6 35.1 98.4
6 122 3.5 2.2 12 29.1 99.2
7 122 1.5 1.5 16 9.4 99.2
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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. Port Talbot steel works in South Wales is one of the largest in the UK. It produces 5 million
tonnes of steel every year.

The materials required for the production of one tonne of iron are shown in the table below. The
melting point of iron is 1535°C.

(@) Describe the purpose of the following raw materig | . e blast furn cear [2]
Haematite .. .SOWTE. .. 0. QAQ ........................
Limestone . (SCMOVE. .| i M(?mi"@aﬂd .......... @ o slag
(b) The blast furnace relies on the processes of reduction and oxidation. In one stage carbon

monoxide is formed from coke.

() Complete the balanced symbol equation for the extraction of iron in the blast

furnace. (3]
Fe,O5 + ?)C'O —_— 7—%—'6 ......... + 3602
(i) State the substances that are reduced or oxidised in the reactions that must take
place to produce iron in the blast fufhace. [2]
= = S . i // i . : i i "
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(c) The materials required for the production of one tonne of iron are shown in the table
below. The melting point of iron is 1535 °C.

haemahte
=34 01

Raw material Mass (ztforr?r\:(le g;aterial Cost rr:]zrt é?ir;T((aE())f raw
haematite (iron ore) 1:75 60.50
coke 0.25 120.90
limestone 0.25 80.00
air 4.00 2.25

Calculate the monthly raw material cost, for the Port Talbot steel works. Give your answer

to two significant figures.

[IMmestone s $o.00
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Port Talbot steel works in South Wales is one of the largest in the UK. It produces 5 million
tonnes of steel every year.

The materials required for the production of one tonne of iron are shown in the table below. The
melting point of iron is 1535°C.

(a) Describe the purpose of the following raw materials in A8 blast furn @a. [2]
Haematte . CLS  OS.. O SCUICE CLIrOANY. o
3

Limestone ‘Ze\'\/\C\AESlﬂ\PU RS B et e e

(b) The blast furnace relies on the processes of reduction and oxidation. In one stage carbon
monoxide is formed from coke.

() Complete the balanced sy Fb'f)l equation for the extraction of iron in the blast
furnace. (3]

N

Fe,0p + . 2CC . ww 2FE,.

(i)  State the substances that-are reduced or oxidised in the reactions that must take
place to produce iron in the blast furnace. [2]

...... Oxygen. 18, . Derg. eclu 200 |

Coubaon . audl . Cauban. nMioxicle . que ..
bbﬂg ....... OxACLS. td ................... S e e e R

(c) The materials required for the production of one tonne of iron are shown in the table
below. The melting point of iron is 1535 °C.

REw imaterial Mass of raw material | |Cost per tonne of raw 1
(tonnes) material (£)
haematite (iron ore) 1.75 60.50 i0S. 85§
R coke 0.25 120.90 %0 23
limestone 0.25 | 80.00 7.0
air 4.00 I 2.25 &}

Calculate the monthly raw material cost, for the Port Talbot steel works. Give yo Hanswer
to two significant figures. [4]

0C. 50 41N0.0C +80.00 42 1S = LD D
22 68 xlL = Db &

£2—‘¢?) ........ million/month

Examiner
only

© WJEC CBAC Ltd. (3445UA0-1)











Examiner
only

Port Talbot steel works in South Wales is one of the lar @st in the UK. It produces 5 million
tonnes of steel every year.

The materials required for the production of one to pre of iron are sho W in the table below. The
melting point of iron is 1535°C.

(a) Describe the purpose of the following raw materials in t ke blast furnace. 2]
Haematite ... SOU(CQ ............. OG .............. A T
Limestone ..2eW0ves  twponines Gl Q’t M Y [(@

(b) The blast furnace relies on the processes of reduction and oxidation. In one stage carbon
monoxide is formed from coke.

() Complete the balanced symbol equation for the extrac:ié of iro r4 the bl ast
furnace. , (3]

(i) State the substances that are reduced or oxidised in the reactions that must take
place to produce iron in the blast furnace. 2]

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

(c) The materials required for the production of one tonne of iron are shown in the table
below. The melting point of iron is 1535°C.

Raw material | Mass (ztfo?r‘xa Saterial Cost r?gt é?{:arl]?Ec))f raw
haematite (iron ore) 1.75 60.50
coke 0.25 120.90
limestone 0.25 80.00
air 4.00 2.25

Calculate the monthly raw material cost, for the Port Talbot steel works. Give your answer

to two significant figures. [4]
6650+ o0 + go + 229
-2 /b - bl
)
= £ el 20 i cmmmemillibn /month "
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

(a)

Haematite — source of iron (ore)(1)

Limestone — removes impurities (found in Haematite) (1)

2

(b) | ()

Fe, O3+ 3CO-> 2Fe+3CO0O;

Products (1)
Reactants (1)
Balancing (1)

Accept:
2Fe;03+ 3C~> 4Fe+3CO;

(ii)

Any 2 x (1) from:

C is oxidised (1)
Fe203 is reduced (1)
CO is oxidised (1)

(c)

105.88 + 30.23 + 20 + 9 (1)
=£165.11 (1)

5000000

165.11 (ecf) x ———(1)
= £68.8 million — answer = £69 million (1)

Accept for 3 marks
263.65 (1) x 5"01'%(1)

= £109.9 million — answer = £110 million (1)

Question 4 total

11
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		Question totals should be written in the box at the end of the question.
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		All work should be seen to have been marked.
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4. Port Talbot steel works in South Wales is one of the largest in the UK. It produces 5 million
tonnes of steel every year.

The materials required for the production of one tonne of iron are shown in the table below. The
melting point of iron is 1535°C.

(a) Describe the purpose of the following raw materials\n e blast furna‘ce. @ 2]
Haematite .. .SOWTE. .. XKoo QA@, ...........................................................
Limestone ..(SZMOVE. ... i MWW'Qaﬂd@‘W‘SW ......................

(b) The blast furnace relies on the processes of reduction and oxidation. In one stage carbon
monoxide is formed from coke.

() Complete the balanced symbol equation for the extraction of iron in the blast
furnace. (3]

(i) State the substances that are reduced or oxidised in the reactions that must take
place to produce iron in the blast fufhace. [2]

Koz O s w0l 0. de. bgOl. Lnae.

(c) The materials required for the production of one tonne of iron are shown in the table
below. The melting point of iron is 1535 °C.

Raw material Mass (ztforr?r\:(le g;aterial Cost rr:]zrt é?ir;T((aE())f raw
haematite (iron ore) 1:75 60.50
coke 0.25 120.90
limestone 0.25 80.00
air 4.00 2.25

40
HO\QW\O\h K’ Calculate the monthly raw material cost, for the Port Talbot steel works. Give your answer
- 3457 to two significant figures. @ [4]

(oKe = 18 'O)O O 2 6 C’(’/ M G fencd(s /
[imestone s §o.00
o =1.77 2. 2351:Z1 ilionmontn
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Sticky Note

The candidate incorrectly describes the role of haematitie. - 0 marks

The candidate correctly describes the purpose of limestone. - 1 mark �



Sticky Note

The candidate has correctly completed the balanced symbol equation - 3 marks �



Sticky Note

The candidate has correctly identified the substances that are reduced and oxidized in a blast furnace - 2 marks�



Sticky Note

The candidate has incorrectly calculated the cost - 0 marks  �










Port Talbot steel works in South Wales is one of the largest in the UK. It produces 5 million
tonnes of steel every year.

The materials requwed for the production of one tonne of iron are shown in the table below. The
melting point of iron is 1535°C. /

Describe the purpose of the following raw materials i |n Me blast furna: e. @

(@) (2]
Haematite .ACES . OS._. O .SQICa CC ...... ) \,..Q...\. ...................................................
Limestone ..KEMNCNES..... NN, PLAL VRLS _.;Z.' ...............................................................

(b) The blast furnace relies on the processes of reduction and oxidation. In one stage carbon

monoxide is formed from coke.

() Complete the balanced symbol equation for the extraction of iron in the blast
furnace. ' (3]

Fe,O5 +

State the substances that-are reduced or oxidised in the reactions that must take
place to produce iron in the blast furnace. [2]

...... Q.ASSQ!.X.....\S_..‘,_.b_k..l..f....... .......i.E.C.LLA.S tdcu\d
Couban .. add. Carlxn... .rAJ._K:?;..\G.x..\.c:L..SL ........ €
bﬁ—\ﬂ% ....... Q K\C\\SLO\ ..... ; / .................. e

(ii)

(c) The materials required for the production of one tonne of iron are shown in the table

below. The melting point of iron is 1535 °C.

Raw nmterial Mass of raw material | Cost per tonne of raw
(tonnes) material (£)
haematite (iron ore) 178 60.50 i0S. 85§
coke 0.25 120.90 20-23
limestone 0.25 80.00 7.0
air 4.00 228 Q @

Calculate the monthly raw material cost, for the Port Talbot steel works. Give your answer

to two significant figures. o [4]
6C .50 4+N0.Ac +80.Qc +T 15 = ZicZ»@;‘ﬁ
22 S xlL = D> .§
=e..te2....X. million/month

© WJEC CBAC Ltd.

(3445UA0-1)

Examiner
only
i
|
k
.,-.\I
3
>
11




Sticky Note

The candidate has described both purposes correctly - 2 marks�



Sticky Note

The candidate has balanced the equation and given the correct substrate. The product FE given is incorrect - 2 marks�



Sticky Note

The candidate has correctly stated some of the substances that are reduced and oxidized in the blast furnace. - 2 marks�



Sticky Note

The candidate has calculated the cost per tonne of raw material. 1 mark. The rest of the calculation is incorrect. �










Port Talbot steel works in South Wales is one of the largest in the UK. It produces 5 million
tonnes of steel every year. .

The materials reqwred for the production of one tonne of iron are shown in the table below. The
melting point of iron is 1535°C.

(@) Describe the purpose of the foIIowmg raw materials in the blast furnace. 2]
Haematite ... SOU(CQ ............. OG .............. ton .2 S @ ...............................................
Limestone ... Removes - 1.!(.‘.’.\.99.&1@.‘..@5 ............... G\ Q’ NS 6[(@

The blast furnace relies on the processes of reduction and oxidation. In one stage carbon
monoxide is formed from coke.

(b)

d symbol equation for the extracti/n of |ron/n the blast

() Complete the balz
furnace. 2 (3]
Fe,O5 + oo _ . 2Fe . + A0/
(i) State the substances that are reduced or oxidised in the reactions that must take
place to produce iron in the blast furnace. 2]
Cotlepy dloade G5 oddg (v __ .. fe o
(oo ™Mohoxie 19

(c) The materials required for the production of one tonne of iron are shown in the table
below. The melting point of iron is 1535 °C.

Raw material Mass (z{o?r\xa Saterial Cost r?gt é?SaT?EC))f raw
haematite (iron ore) 176 60.50
coke 0.25 120.90
limestone 0.25 80.00
air 4.00 2.25

Calculate the monthly raw material cost, for the Port Talbot steel works. Give your answer
to two significant figures. [4]

6650 + oo + o + 229
- L2601

million/month ||
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Sticky Note

The candidate has correctly identified the purpose of the two substances - 2 marks�



Sticky Note

The candidate has correctly completed the balanced symbol equation - 3 marks �



Sticky Note

The candidate has incorrectly stated the substances that are oxidized or reduced in the blast furnace - 0 marks�



Sticky Note

The candidate has not calculated the cost correctly - 0 marks�










Port Talbot steel works in South Wales is one of the largest in the UK. It produces 5 million
tonnes of steel every year.

The materials required for the production of one tonne of iron are shown in the table below. The
melting point of iron is 1535 °C.

(@) Describe the purpose of the following raw materials in the blast furnace. 2]
Haematite

Limestone

(b) The blast furnace relies on the processes of reduction and oxidation. In one stage carbon
monoxide is formed from coke.

(i) Complete the balanced symbol equation for the extraction of iron in the blast
furnace. [3]

(i) State the substances that are reduced or oxidised in the reactions that must take
place to produce iron in the blast furnace. [2]

(¢) The materials required for the production of one tonne of iron are shown in the table
below. The melting point of iron is 1535°C.

Raw material Mass (()tforr?r\:\(le ;r;aterial Cost rﬁ)gt é(?ir;T?g))f raw
haematite (iron ore) 1.75 60.50
coke 0.25 120.90
limestone 0.25 80.00
air 4.00 2.25

Calculate the monthly raw material cost, for the Port Talbot steel works. Give your answer

to two significant figures.

© WJEC CBAC Ltd.
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5.

Rate of oxygen uptake (litres/min)

9

Respiratory technicians are researching the effect of strenuous exercise on an athlete. They
measure how the rate of oxygen uptake can change in an athlete. They do this before, during
and after strenuous exercise. This is shown in the graph below.

rest strenuous exercise recovery

v

|y
W
i

2.51
Actual rate of
oxygen uptake
— ——-Required rate of
oxygen uptake

2.0-

1.51

1.0

0.5

Use your knowledge and the information in the graph to explain how the type of respiration
changes during the 100 seconds shown. [6 QER]

. gQS,CKQ ...... e (EASCA.... \OQSM\S‘\‘QQKQ(C&Q ............. <S"
\xearre cecmc Eespeiicn. e Laca eauca

Socs Glu N2 Qolbon. cickoe -

......... LN oGNS xRN, Ok 0 e (e &

Mllke. A\ Ceases. COuS\ag. €. PESon.
...................... SO ON0ECDiC.. X ESRATHCO.. TS WA Qe
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5.

Rate of oxygen uptake (litres/min)

9

Respiratory technicians are researching the effect of strenuous exercise on an athlete. They
measure how the rate of oxygen uptake can change in an athlete. They do this before, during
and after strenuous exercise. This is shown in the graph below.

rest strenuous exercise recovery

§
¥
4
v
I

"

N
3

Actual rate of
oxygen uptake
———-Required rate of
oxygen uptake

N
o

—_
=4

—
S

o
b

Use your knowledge and the information in the graph to explain how the type of respiration

changes during the 100 seconds shown. [6 QER]
Between..0-10.. e person Was, 02rgpaly............
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Examiner
5. Respiratory technicians are researching the effect of strenuous exercise on an athlete. They on
measure how the rate of oxygen uptake can change in an athlete. They do this before, during
and after strenuous exercise. This is shown in the graph below.
rest strenuous exercise recovery
25
o Actual rate of
E oxygen uptake
g 2.0 ———-Required rate of
=) oxygen uptake
2
g 15
&
210
3
‘o
()
5 0.5
0+
0 10 20 30 40 50 60 70 80 90 100
Time (s)
Use your knowledge and the information in the graph to explain how the type of respiration
changes during the 100 seconds shown. [6 QER]
from. 205 ko &R Opumuin time o
A005.. A0 ObIC... TESPLOKIAN... 1S £QLNg.. PIOLE. .
becaunse...ciing. 0gene  respirakid e O
ene(GY...AS...reIe0sed.. BRtaIUS Q... GLUCRR 1S, ......
Luly--brorn.. down... 0. eI AL S rk.......
€X2rOISI0G,. 0. W0 need. . 0T eNIgy......
ACCy €N OO | SEOPS  exarQs i)
£Q5  0NOLcob e | ES
placs... . becase  ene.
IS decreaing...... ool Lo QA G O e
need 0 pad g
oxggﬁf\dszk}x ________________________________ F I——
| 6
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

(a)

QER
Indicative content

During rest (0-20s) aerobic respiration occurring there is no
oxygen debt.

During exercise(20-60s) anaerobic respiration increases as
oxygen debt increases. Aerobic respiration also increases -Max
oxygen uptake 2.5dm3

Recovery (60-100s) aerobic respiration slows as oxygen debt
decreases. Anaerobic respiration stops.

5-6 marks

Candidates describe the graph and link to aerobic and anaerobic
respiration and rate of oxygen uptake/demand.

There is a sustained line of reasoning which is coherent,
relevant, substantiated and logically structured. The candidate
uses appropriate scientific terminology and accurate spelling,
punctuation and grammar.

3-4 marks

Candidates describe the graph and some linking to aerobic or
anaerobic respiration.

There is a line of reasoning which is partially coherent, largely
relevant, supported by some evidence and with some structure.
The candidate uses mainly appropriate scientific terminology
and some accurate spelling, punctuation and grammatr.

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

1-2 marks

Candidates state the terms aerobic and anaerobic respiration
OR candidates describe the graph without linking to aerobic and
anaerobic respiration.

There is a basic line of reasoning which is not coherent, largely
irrelevant, supported by limited evidence and with very little
structure. The candidate used limited scientific terminology and
inaccuracies in spelling, punctuation and grammar.

0 marks
No attempt made or no response worthy of credit.

Question 5 totals

© WJEC CBAC Ltd.
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		INTRODUCTION

		INTRODUCTION

		Question totals should be written in the box at the end of the question.

		Question totals should be written in the box at the end of the question.

		All work should be seen to have been marked.

		All work should be seen to have been marked.

		Crossed out responses not replaced should be marked.

		Crossed out responses not replaced should be marked.

		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.

		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.










5.

Rate of oxygen uptake (litres/min)

9

Respiratory technicians are researching the effect of strenuous exercise on an athlete. They
measure how the rate of oxygen uptake can change in an athlete. They do this before, during
and after strenuous exercise. This is shown in the graph below.

rest strenuous exercise recovery

v

i
W
i

2.5
Actual rate of
oxygen uptake
— ——-Required rate of
oxygen uptake

2.0-

1.51

1.0

0.5-

Use your knowledge and the information in the graph to explain how the type of respiration
changes during the 100 seconds shown. [6 QER]
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Sticky Note

The candidate has used the information in the graph to correctly identify the type of respiration occurring- middle band - 4 marks










9

Examiner
[
5. Respiratory technicians are researching the effect of strenuous exercise on an athlete. They o
measure how the rate of oxygen uptake can change in an athlete. They do this before, during
and after strenuous exercise. This is shown in the graph below.
rest strenuous exercise recovery
25
g Actual rate of
= oxygen uptake
8 2.0 ———-Required rate of
= oxygen uptake
5
E 1.5
=
[
5
> 1.0
X =
©
]
w 0.5]
o
%0 10 20 30 40 50 60 70 8 90 100
Time (s)
Use your knowledge and the information in the graph to explain how the type of respiration
changes during the 100 seconds shown. [6 QER]
0nd. N0 s 10 14pasOn. Qxygen QPS¢ |
QuDAy. GaspLing. O QULr 16, TOULL (N Ox\ gD SNOWN......|[ ]
by wln Go- (00 RINdS then 9043 batie 0 Xsony :
QLRYOMIC epwortan || g
© WJEC CBAC Ltd. (3445UA0-1) e ~Turn over.




Sticky Note

The candidate has used the graph and described correctly the different types of respiration that are occurring.  - middle band - 4 marks�










5.

Rate of oxygen uptake (litres/min)

Respiratory technicians are researching the effect of strenuous exercise on an athlete. They

measure how the rate of oxygen uptake can change in an athlete. They do this before, during
and after strenuous exercise. This is shown in the graph below.

rest

strenuous exercise

recovery

‘I‘

Actual rate of
oxygen uptake
———-Required rate of
oxygen uptake

Use your knowledge and the information in the graph to explain how the type of respiration
changes during the 100 seconds shown.

105 ko Ene opumun bime of
l
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Sticky Note

The candidate has given a confused explanation of the different types of respiration (aerobic and anaerobic) occurring from the graph. However they have recognized that an oxygen debt builds up. - bottom band - 1 mark �










Examiner
[
5. Respiratory technicians are researching the effect of strenuous exercise on an athlete. They o

measure how the rate of oxygen uptake can change in an athlete. They do this before, during
and after strenuous exercise. This is shown in the graph below.

rest strenuous exercise recovery

Actual rate of
oxygen uptake
———-Required rate of
oxygen uptake

Rate of oxygen uptake (litres/min)

Use your knowledge and the information in the graph to explain how the type of respiration
changes during the 100 seconds shown. [6 QER]

© WJEC CBAC Ltd. (3445UA0-1) Turn over.










6. Digestion of food is required to provide nutrition for the human body.
(a) (i) Explain how digestion provides nutrition. [2]
\ (° .
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(i) Describe the process of peristalsis in the digestive system. 2]
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(b) A group of students were given two solutions of a human enzyme (solution 1 and
solution 2) and one solution of bacterial enzyme (solution 3). All solutions were the
same concentration and volume. They measured the rate of digestion using each enzyme
solution. A computer calculated the rate of digestion and the results are shown below.
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Use the data in the graph and your knowledge to answer the following questions.

(i) Using the results for solution 1, describe and explain the effect of temperature on
the rate of digestion between 20 and 60°C. [4]

tomborature  of  LO°c  apter Lot B

(i) Suggest one reason why the results shown for solution 2 are different to
solution 1. (1]

(i)  State a suitable control in this experiment. (1]

(iv) Solution 3 contains an enzyme from a species of bacteria that is found in a hot
volcanic region.

Describe the differences between the action of this bacterial enzyme and the

Examiner
only

12

enzyme found in humans. [2]
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6.

10

Digestion of food is required to provide nutrition for the human body.

(@)

(6)

Rate of digestion (arbitrary units)

(i) Explain how digestion provides nutrition. [2]
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(ii) Descrlbe Clie process of peristalsis in the digestive system.
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A group of students were given two solutions of a human enzyme (solution 1 and
solution 2) and one solution of bacterial enzyme (solution 3). All solutions were the

same concentration and volume. They measured the rate of digestion using each enzyme
solution. A computer calculated the rate of digestion and the results are shown below.
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|
Use the data in the graph and your knowledge to answer the following questions. o

(1)  Using the results for solution 1, describe and explain the effect of temperature on
the rate of digestion between 20 and 60°C. [4]

Rk 10°C . t\\fc\akﬁ@pd\gesuo\\aﬂdt%&

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

(OXC.Of. Algeseion....have 1ocealed. &9,
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() Suggest one reason why the results shown for solution 2 are different to
solution 1. [1]

-----------------------------------------

()  State a suitable control in this experiment. [1]
........... Type O Solvod

(iv) Solution 3 contains an enzyme from a species of bacteria that is found in a hot
volcanic region.

Describe the differences between the action of this bacterial enzyme and the
enzyme found in humans. [2]

...... TN bacwnal enzume 1 Mode
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6.

10

Digestion of food is required to provide nutrition for the human body.

@

(b)

Rate of digestion (arbitrary units)

() Explain how digestion provides nutrition. [2]
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A group of students were given two solutions of a human enzyme (solution 1 and
solution 2) and one solution of bacterial enzyme (solution 3). All solutions were the
same concentration and volume. They measured the rate of digestion using each enzyme
solution. A computer calculated the rate of digestion and the results are shown below.
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Use the data in the graph and your knowledge to answer the following questions.

(i) Using the results for solution 1, describe and explain the effect of temperature on
the rate of digestion between 20 and 60 °C. [4]

T SR K NYEDON. . S NCTEALIDG e

(i) Suggest one reason why the results shown for solution 2 are different to
solution 1. [1]

(iii) State a suitable contral in th's experiment. 1]

Some.  conenc At on = He. <olurons.

(iv) Solution 3 contains an enzyme from a species of bacteria that is found in a hot
volcanic region.

Describe the differences between the action of this bacterial enzyme and the

enzyme found in humans. [2]
The....humon  enppe M doesrd iy
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Marks Available

Question Marking details AO1 | AO2 | AO3 | Total | Maths | Prac
(a) (i) Break down of (large /insoluble) to {small molecules / soluble}
(1) 2 2
so that they can be absorbed (1)
(ii) Contraction (and relaxation) of muscles in gut wall (1) 2 2
Push food along (1)
(b) (i) Increase (in temp 20-40) and decreases (40-60) (1)
(Optimum at) 40 — fastest rate (1)
kinetic energy increasing/ more successful collisions between 2 4 4
20-40 (1)
enzyme is denature / active site changes shape 40-60 (1) 2
(i) | o ] ] ]
pH / partial denaturation / different enzyme
boiled and cooled enzyme (1)
(iv) Above 65°C Bacterial amylase has higher rate / tolerance at
higher temperatures / Optimum at a higher temperature / Less
active at lower temperatures (1) 2 2 2
Denatures at a higher temperature (1)
Allow correct comparison of data for first marking point (1)
8 4 12 0 8

Question 6 totals
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6. Digestion of food is required to provide nutrition for the human b?9/

(a) (i)  Explain how digestion provides nutrition.

/ IO\P

Pushes  tle  Food dm}y( U 003 OPh YW

(b) A group of students were given t%o solutions of a human enzyme (solution 1 and
solution 2) and one solution of bacterial enzyme (solution 3). All solutions were the
same concentration and volume. They measured the rate of digestion using each enzyme
solution. A computer calculated the rate of digestion and the results are shown below.
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Rate of digestion (arbitrary units)
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Temperature (°C)
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Sticky Note

The candidate has explained fully how digestion provides nutrition - 2 marks�



Sticky Note

The candidate has given a good description of peristalsis - describing the role of the muscles and their effect - 2 marks�





1

Use the data in the graph and your knowledge to answer the following questions.

(i) Using the results for solution 1, describe and explain the effect of temperature on
the rate of digestion between 20 and 60 °C. [4]

Ao tavprature w/rmsﬁ S doe,  tle

ute  ¢F CA‘SQSHO(\ Ontil b el 151'( oFbiyum

Eww,c __________________ of LU, obter [ bo'c B
......... k... 0 dipdion  besine Ao deccscse....

(iiy Suggest one reason why the results shown for solution 2 are different to
solution 1. [1]

@\ One

oller .

@.”Sl)a State a suitable control in this experiment. [1]

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

(iv) Solution 3 contains an enzyme from a species of bacteria that is found in a hot
volcanic region.

Describe the differences between the action of this bacterial enzyme and the
enzyme found in humans. /O

Skion 3 fercorms e g g ?3W

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

Examiner
only

\D

12

© WJEC CBAC Ltd. (3445UA0-1) Turn over.




Sticky Note

The candidate has describe the change in the rate of digestion (increase and decrease) and identified the optimum temperature - 2 marks  �



Sticky Note

The suggestion given by the candidate is incorrect - 0 marks



Sticky Note

The candidate control is incorrect - 0 marks �



Sticky Note

The candidate has only given one correct difference - 1 mark �
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6. Digestion of food is required to provide nutrition for the human body.

(a)

(6)

Rate of digestion (arbitrary units)

(i) Explain how digestion provides nutrition. [2]
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(i) Descrlbecde process of peristaisis in the dlgestlve system
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A group of students were given two solutlons of a human enzyme (solution 1 and
solution 2) and one solution of bacterial enzyme (solution 3). All solutions were the
same concentration and volume. They measured the rate of digestion using each enzyme
solution. A computer calculated the rate of digestion and the results are shown below.
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Sticky Note

The candidate has explained the  molecules have broken down (large to small molecules) but no explanation of what happen next - 1 mark�



Sticky Note

The candidate has given a good description of the role of the muscles  and their effect  - 2 marks�
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Examiner
[
Use the data in the graph and your knowledge to answer the following questions. o

(i) Using the results for solution 1, describe and explain the effect of temperature on

the rate of digestion between 20 and 60°C. (4]

P 10°C. . the Yok  C
enpereture. o e Samd. As.ne.
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(i) Suggest one reason why the results shown for solution 2 are different to
solution 1. [1]

(iii)  State a suitable control in this experiment.

& Type of Solubion

(iv) Solution 3 contains an enzyme from a species of bacteria that is found in a hot
volcanic region.

Describe the differences between the action of this bacterial enzyme and the
enzyme found in humans. [2]
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Sticky Note

The candidate has describe how the rate of digestion has changed (increased and decreased) and identified the optimum temperature - 2 marks�



Sticky Note

The candidate's suggestion is incorrect - 0 marks�



Sticky Note

The suitable control is incorrect - 0 marks�



Sticky Note

The candidate has not described any differences in the action of these enzymes - 0 marks �
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6. Digestion of food is required to provide nutrition for the human boedy.

@

(b)

Rate of digestion (arbitrary units)

(i) Explain how digestion provides nutrition.
cihcles A
A group of students were given two solutions of a human enzyme (solution 1 and
solution 2) and one solution of bacterial enzyme (solution 3). All solutions were the
same concentration and volume. They measured the rate of digestion using each enzyme
solution. A computer calculated the rate of digestion and the results are shown below.
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Sticky Note

The candidate has given a good explanation - 2 marks �



Sticky Note

The candidate has described the role of the muscles in moving food during the process of peristalsis - 2 marks �
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Use the data in the graph and your knowledge to answer the following questions.

(i) Using the results for solution 1, describe and explain the effect of temperature on
the rate of digestion between 20 and 60°C. [4]

(i) Suggest one reason why the results shown for solution 2 are different to
solution 1. 1]

@Sotuhoﬂ 2!

_____ RS A
(i)  State a suitable contrs S experiment. [1]
ZAMEs....... 20 CENTCANCTA e e selurons...

(iv) Solution 3 contains an enzyme from a species of bacteria that is found in a hot
volcanic region.

Describe the differences between the action of this bacterial enzyme and the
enzyme found in humans. [2]

ne At cdoesrd £
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Sticky Note

The candidate has described the changing rate of digestion (increase and decrease) and briefly explained that the enzyme denatures above the optimum - 2 marks�



Sticky Note

The suggestion given by the candidate is incorrect - 0 marks�



Sticky Note

The control stated by the candidate is incorrect - 0 marks�



Sticky Note

The candidate has not given any differences - 0 marks�
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Examiner
[
6. Digestion of food is required to provide nutrition for the human body. o

(@ (i) Explain how digestion provides nutrition. [2]

(i) Describe the process of peristalsis in the digestive system. 2]

(b) A group of students were given two solutions of a human enzyme (solution 1 and
solution 2) and one solution of bacterial enzyme (solution 3). All solutions were the
same concentration and volume. They measured the rate of digestion using each enzyme
solution. A computer calculated the rate of digestion and the results are shown below.
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Examiner
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Use the data in the graph and your knowledge to answer the following questions. o
(i) Using the results for solution 1, describe and explain the effect of temperature on
the rate of digestion between 20 and 60 °C. [4]
(i) Suggest one reason why the results shown for solution 2 are different to
solution 1. (1]
(iii)  State a suitable control in this experiment. 1]
(iv) Solution 3 contains an enzyme from a species of bacteria that is found in a hot

volcanic region.

Describe the differences between the action of this bacterial enzyme and the
enzyme found in humans. 2]
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Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC
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