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


... J..(1(9.e:. ............ l@\� .......... �0.fb�>. ............................ $. ..... o.l.l ..... ...... $9.) . .  �.):-e ....... ..


.. �.o.�s .............. L5 ......... tie.n ............ ob.3:rP{'.d.... . . ...... .-.tk ......... Wf\.l.l. .... P.t. ...
I n1�-r7t°'f?· 


(ii) Describe the process of pe · talsis in the digestive system. [2] 


... @f .......... M�(;?. ........... b .. .... 1/\<l .......... +.he. ............ 021� ......... ....... : ....... %.?9.Q\ ................ . 


.... W.OK.QC.f ............ f.9 .. ........... .p. �.h. ........... :+.re... . ..... cl.�l!.:'.n ............ . 


(b) A group of students were given two solutions of a uman 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]
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(ii) Suggest one
solution 1.
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the results shown for solution 2 are different to 
[1] 
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(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 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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(ii) Describe the process of pe · talsis in the digestive system. [2] 
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(b) A group of students were given two solutions of a uman 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]
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(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 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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6. Digestion of food is required to provide nutrition for the human body.


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


 


 


 (ii) 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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  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]


 


 


 


 


 


 


 


 (ii) 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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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 1 535 °C.


(a) Describe th
e purpose of the following raw material l s e blast furn ce. [2] 


Haematite ..... S.O.Vf.C..e .................. (X.. ................. �.e.-........................
Limestone .... C?eMO.& ............... i.M.v.Y.).t1:.<Z: ......... D..0.9' ......... �i:-.t!D ........... �J.9£L .............. . 


(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
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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 1 535 °C.


Raw material Mass of raw material Cost per tonne of raw 
(tonnes) material (£) 


haematite (iron ore) 1.75 60.50 


coke 0.25 120.90 


limestone 0.25 80.00 


air 4.00 2.25 


HCA e,fV\<¼f) +e,
-=--3Y· 51 


Calculate the monthly raw material cost, for the Port Talbot steel works. Give your answer 
to two significant figures. [4] 
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5. 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.
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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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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 1 535 °C.


(a) Describe the purpose of the following raw materials in ., e blast furn , e. [2] 


Haematite .. A. cl:.s ....... O.S. ........ O ........ CCUSOl! .... cc ..... iron\ ... t:.. . ..................................................... .


Limestone .... IR€.O'JCN.es ........ l.Cn.p.u .r. �\.t'LI..S ................... ................................................................. . 
(b) The blast furnace relies on the processes of reduction and oxidation. In one stage carbon


monoxide is formed from coke.


(c) 


(i) Complete the balanced sy io1 equation for the extraction of iron in the, blast
furnace. [3] 


Fe�0
3 


+ .... 3:>..CO ... ...... ---- 26> 2,.C:O.;t ..... 


(ii) State the substances thayare reduced or oxidised in the reactions that must take
place to produce iron in (he blast furnace. [2]
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The materials required for the production of one tonne of iron are shown in the table 
below. The melting point of iron is 1 535 °C. 


Raw material Mass of raw material Cost per tonne of raw 
(tonnes) material (£) 


haematite (iron ore) 1.75 60.50 


coke 0.25 120.90 30 2. 3 


limestone 0.25 80.00 


air 4.00 2.25 


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


bO. SO,-+ \'l.0, QO + �0 .GG +·2, 7- s -=- 2-6�, lo


2._Jo �. lo S xJl. ·-=- � \ \o � · � 


= £ .... J, .. 1,,.3 ......... million I month
© WJEC CBAC Ltd. (3445UA0-1) 


Examiner 
only 


/ 


9 


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


The materials required for the production of one to e of iron are sho n in the table below. The 
melting point of iron is 1 535 cc. 


(a) Describe the purpose of the following raw materials in t e blast furnace. [2] 


Haematite ............. $9..U..'.� ............. �.�············_l·r.c:J.'0 ............. ..................................................................................... . 


u mest
on


e R�"""� �) .. \ !"1.r'<l,; 1,: �$' . Psl\rA . fo "":? � IC}·


(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 extrac it of iro lathe bl


(c) 


furnace. [� 


Fe
2
O


3 
+ .... �.<:.-.P........... --. .... �f �............ +


(ii) State the substances that are reduced or oxidised in the reactions that must take
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The materials required for the production of one tonne of iron are shown in the table 
below. The melting point of iron is 1 535 cc. 


Raw material Mass of raw material Cost per tonne of raw 
(tonnes) material (£) 


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] 
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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. 
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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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4 (a) Haematite – source of iron (ore)(1) 
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2 2 
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Reactants (1) 
Balancing (1) 
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2 Fe2O3 +    3 C     4 Fe + 3 CO2 


3 3 
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2 2 
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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 1 535 °C.


(a) Describe th
e purpose of the following raw materia� e blast furn ce. [2] 


Haematite ..... S.O.Vf.C..e .................. (X.. ................. �.e.-............................... ...........................................................
Limestone .... C?eMO.& ............... i.M.v.Y.).t1:.<Z: ......... D..0.9' ......... �i:-.t!D ........... �J.9£L .............. . 


(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
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+ 3CQ . � 7=f? / + 3(:()h � 
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......................................................................................................................... 1 ..................................................................


(c) The materials required for the production of one tonne of iron are shown in the table
below. The melting point of iron is 1 535 °C.


Raw material Mass of raw material Cost per tonne of raw 
(tonnes) material (£) 


haematite (iron ore) 1.75 60.50 


coke 0.25 120.90 


limestone 0.25 80.00 


air 4.00 2.25 


HCA e,fV\<¼f) +e,
-=--3Y· 51 


Calculate the monthly raw material cost, for the Port Talbot steel works. Give your answer 
to two significant figures. [4] 
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5. 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.
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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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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 sh rwn in the table below. The
melting point of iron is 1 535 °C.


(a) Describe the purpose of the following raw materials in ., e blast furn , e. [2] 


Haematite .. A.cl:.s ....... O.S. ........ O ........ CCUSOl! .... cc ..... \ ... t:.. . ..................................................... .
Limestone .... IR€.O'JCN.es ........ l.Cn.p.u .. �\.t'LI..S ................... ................................................................. . 


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


(c) 


(i) Complete the balanced sy io1 equation for the extraction of iron in the, blast
furnace. [3] 


Fe�0
3 


+ .... 3:>..CO ... ...... ---- 26> 
X


2,.C:O.;t ..... 


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


...... O .. x��o ... JS. .. . .  .. .. . ,J.13 ..... . .  e.oLt.L ....... . . . ood .... .......... ........... ........ . ....... . 
... C�cbm.. .... .. . .... d ...... Co.r .. bcn ..... ... . ... ro.x.tolt ....... CU:R_ .... ............... ..


.�\.0..9 ....... 0.X...\.d\.S. d.: .................. :······ ........ : ............. .-..................... ........................... ................... ..
The materials required for the production of one tonne of iron are shown in the table 
below. The melting point of iron is 1 535 °C. 


Raw material Mass of raw material Cost per tonne of raw 
(tonnes) material (£) 


haematite (iron ore) 1.75 60.50 


coke 0.25 120.90 30 2. 3 


limestone 0.25 80.00 


air 4.00 2.25 


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


bO. SO,-+ \'l.0, QO + �0 .GG +·2, 7- s -=- 2-6�, lo


2._Jo �. lo S xJl. ·-=- � \ \o � · � 


= £ .... J, .. 1,,.3 ......... xmillion I month
© WJEC CBAC Ltd. (3445UA0-1) 


Examiner 
only 


/ 


9 


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


The materials required for the production of one to e of iron are sho n in the table below. The 
melting point of iron is 1 535 cc. 


(a) Describe the purpose of the following raw materials in t e blast furnace. [2] 


Haematite ............. $9..U..'.� ............. �.�············_l·r.c:J.'0 ............. ..................................................................................... . 


u mest
on
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(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 extrac it of iro lathe bl


(c) 


furnace. [� 


Fe
2
O


3 
+ .... �.<:.-.P........... --. .... �f �............ +


L 
(ii) State the substances that are reduced or oxidised in the reactions that must take
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The materials required for the production of one tonne of iron are shown in the table 
below. The melting point of iron is 1 535 cc. 


Raw material Mass of raw material Cost per tonne of raw 
(tonnes) material (£) 


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] 
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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. 
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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 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�
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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 1 535 °C.


(a) 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]


 Fe2O3  +  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(ii) 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 1 535 °C.


11


Raw material Mass of raw material 
(tonnes)


Cost per tonne of raw 
material (£)


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]


= £ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . million / month
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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 a /4'own in the table below. The
melting point of iron is 1 535 °C.


(a) Describe the purpose of the following raw materi �s in the blast furnac / [2] 


Haematite .. SQ..,,v..C::.e ......... � ..... \.(CC\ ................................................ ···················································


Limestone ... Qem�S ....... ..\.00.p.w.lli.ES. ....... . ... . ....... _\!XITS .. 5'°9., ........
(... 


(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 ·h the blast
furnace.


/ / ; Fe203 
+ {;j(Q ---- 2�e, + 2£0 .. / ✓


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


....... \.s.m ...... OX\d� .... \5 .... bocqg .. fed.L .. .. ......... ±o ...... \(C-0 .... Q£C\ ..... .
Cw'omjs bei� �� :tG ChJtxic\


..... fnC.�OGX,de. .. , ..........................................................................................................................................


(c) The materials required for the production of one tonne of iron are shown in the table
below. The melting point of iron is 1 535 °C.


Raw material Mass of raw material Cost per tonne of raw 
(tonnes) material (£) 


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] 


60 .-�:H- \ 1a co -t io. Cb -\-'2 · '2 5 :..-


= £ .... l.t?.7:>.: .. 65 ........ million/ month
© WJEC CBAC Ltd. (3445UA0-1) 
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5. 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 


2.5 
C 


E--
en 


� 2.0 


-- Actual rate of 
oxygen uptake 


- - - -Required rate of
oxygen uptake 


Q) � 
"5. 1.5
:::::i 


C 
Q) 


� 1.0 
� 
0 
� 0.5 
0:::: 


o--��-�-�-�-�-�-�-�---


o 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] 


..... �.�cre ...... 1}\e. ...... 9(2j� ...... t:R9.( ... . '.:) .. . +o ... e .... . .c,:£ .. . ��. 


... txRP.:t.Y£ ..... 0e.,(! bi_c. . ..... · ...... ···*-'�= ....... £ ... UX.X.d .. CQ.\.J ...... .' ... . 


. ... S.a ... 1D\S ........ . 'tuc� ..... ±Ox� .. � ...... Ctuh:n ... o,CM.c>e ... t. ..........
1J.,ptecleref9:1\. \Nhe!\:\te 9?{2iX) b(e� 


... Oex.o'P.w.\.� .... fh� .. P-fcnu.ce .. �···e0.��f:,:3····�···8�uco:>.� 


. .  �Q\eo..tle. .. �� llie. . .. 0.0t.�\<ect._\tJ'r.\e.(\ .. ±he. . . . .
�:xn .. ... �\0s . .. e)<0.fcls,.0.3 .C\ t .20� +\\�. {Ck\e. . c;£'. . 
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.... OX\J. . ... eG ....... . .  :rr1.v.:.e_ .. j.c\Cce.. .. .es ... .. CQUS.\£9 .... ±r:R . .... � .. . 


.. ·:· ..... .......... S-kvr . ..... . oro.e.1cb.) ......... res0fat.,oc\ .. To.e .. . \AX:Xd .. 8:IU::r@


.... �or.�·'-· .... \.s ......... : ..... �Q. _ .�>. .. \.cc1,c. .. cc.,.0-..... � ..... .. ......... ....................... / 
IY.4-,l'A.Q--U•. . ...... 


Th,� .. CW\S.R,S. .... 0-:0 ... 0� ..... ... .. .. � .. C\ ..... -......... �tt ... D®s. .. · .. . 


�������?������:�,.
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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 iro are shown in the table below. The
melting point of iron is 1 535 °C.


[2]


Limestone . . . . . .  [Q .. MO.Ve:b. ... Ltv1.PUX.Ltl.e .......................................................................................... .. 


(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.


I 
[3]


Fe2 03 + 5( ---. 2£ /(02" 
(ii) State the substances that are re ced or oxidised in the re ctions that must take


place to produce iron in the blast furnace. [2]


.. f e..L.03 ..... .l� ...... b.RJng ..... t�.LlC.Q_d ..... ;. ......... . ............................................. . 
............ 3.co ..... L$. .... � .... .0XJ:.lel1�d ...... · ................. .......................................................... .. 


(c) The materials required for the production of one tonne of i!:Q.!l are shown in the table
below. The melting point of iron is 1 535 °C.


Raw material Mass of raw material Cost per tonne of raw
(tonnes) material (£)


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 .{swer
to two significant figures.


i-�S')ll Cl: Z \
O· L-S V l L : 3 


O· l-S'll z_ :_ s
� � l ·-z__ � Li '6 
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5. 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


2.5 c -- Actual rate of 
oxygen uptake 


- - - -Required rate of
oxygen uptake


E --
(/) � 2.0


% 1.5
::::J 


C 
(]) 


� 1.0 
X 
0 


0 


(]) 
ro o.s 


O 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]


... f>t.tw..esJi\ ... o .. � .. .lo ..... ±n.e. ... P�S.On ... w.� ..... Ct�Jo..k>.1�......... . .. . ....................... .


... .r� ..... .V..e9,.p..LtL.f1!j .... �.� ..... «A.v.J.l.J.1on ....... . .r .. lli.l� .. LS�� ............................ .
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... bow.QJJ..lf .... o:t ... 2.a .... ±h.� .... pe.x. ..h.9 .... ro±� .. Of .. O.� ... ..... en .... §.r.o..wn.


.... O.n ... t(;\L ..... 9.v..°"'pv.1.�Jh.0.Jf.w.J>.... . ...... t).J.LJYJ,01::c� .... 07. .. 0..... . .. CJ.W.lr\j.


. .rat� ..... b.�� ... :iY.1.� ..... P..eJS(?.Y\..lS.JUvv .. Matrobc ... . . . ............................. .


.. .r.tio.Lri.� ... Cl� ..... �c.ex.s.cs<? .... 1r.t� .... sta1t�.......... .. . . ............ � ..... b.o.OJ�.f ········· 
, '.hi.ids ... .0 .�\f g.w. ..... r.ow.�V(2J . .  .L� .. S+.t.. . . .. . .. .. ... .0. .. . lt .... (jb·�····· ............ ... . 


... gt.LLCO.S� .. 7. ... .Caetic. .. a_CJ..d ...... tc ... g .. ·········k®.·e.I-9Y.·· f.Ot ... m.� ..... M.U$..C(�� 
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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 sh wn in the table below. The
melting point of iron is 1 535 °C.


(a) Describe the purpose of the following raw materials in e blast furn . e. [2] 


Haematite .. A.Ct.S ....... 0.3. ........ 0 ........ �� .... cc ..... \ .... \'::.. ······························"····"··········· .. ···· 
Limestone .... IR€.\\'JG\l.e.-S ........ l.CY\.p.U . .  �\.�l.2.S ................... ................................................................. . 


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


(c) 


(i) Complete the balanced sym �I equation for the extraction of iron in he, blast
furnace. [�


rx 


(ii) :�::


3


th: �u:s::�� tha rare r�� �s���:e��actions that must take 
place to produce iron in he blast furnace. [2] 


...... O .. X':39€-L\. .... lS.... ... . ... . ,.r9 ...... .rec,Lu: .. . . . . . . . . . . . . . . O('O .. ............................................ .. 


.... Cos.b.m....... .. . .... d ...... CoJ.bco ....... r .... cro.x.,.cil ....... ClJ:s... ...................... .


.t>.e.,.09 ....... 0.X...\.dl\ .. d.: ......................... ........ : ............. .-.......................................................................
The materials required for the production of one tonne of iron are shown in the table 
below. The melting point of iron is 1 535 °C. 


Raw material Mass of raw material Cost per tonne of raw 
(tonnes) material (£) 


haematite (iron ore) 1.75 60.50 


coke 0.25 120.90 30 2. 3 


limestone 0.25 80.00 


air 4.00 2.25 


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


be. so.+ \'l.O, oo + �o .ao +·1 z. s -:::, 2-6 ?:> - lo


2)o �. b S xJ2. ·= � \ '° � · �


= £ ....... 1."".3 .. ..... Xmillion / month
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5. 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 


2.5 c -- Actual rate of 
oxygen uptake 


- - - - Required rate of
oxygen uptake 


E --
(f) � 2.0 
:t:::::::::,
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::s 
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� 1.0>< 0 
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Q) 
ro o.s


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] 


.. t.f.0.ffi .......... �9 .. � ...... �.0 ......... �b.� ........ 9.p.�1 .. � ....... �'�·�······cr ................. .. 
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Question Marking details Marks Available 
AO1 AO2 AO3 Total Maths Prac 


5 (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 grammar.


2 2 2 6 







16 
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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 2 2 2 6 
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		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.
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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 a /4'own in the table below. The
melting point of iron is 1 535 °C.


(a) Describe the purpose of the following raw materi �s in the blast furnac / [2] 


Haematite .. SQ..,,v..C::.e ......... � ..... \.(CC\ ................................................ ···················································


Limestone ... Qem�S ....... ..\.00.p.w.lli.ES. ....... . ... . ....... _\!XITS .. 5'°9., ........
(... 


(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 ·h the blast
furnace.


/ / ; Fe203 
+ {;j(Q ---- 2�e, + 2£0 .. / ✓


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


....... \.s.m ...... OX\d� .... \5 .... bocqg .. fed.L .. .. ......... ±o ...... \(C-0 .... Q£C\ ..... .
Cw'omjs bei� �� :tG ChJtxic\


..... fnC.�OGX,de. .. , ..........................................................................................................................................


(c) The materials required for the production of one tonne of iron are shown in the table
below. The melting point of iron is 1 535 °C.


Raw material Mass of raw material Cost per tonne of raw 
(tonnes) material (£) 


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] 


60 .-�:H- \ 1a co -t io. Cb -\-'2 · '2 5 :..-


= £ .... l.t?.7:>.: .. 65 ........ million/ month
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5. 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 


2.5 
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oxygen uptake 


- - - -Required rate of
oxygen uptake 
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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
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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 iro are shown in the table below. The
melting point of iron is 1 535 °C.


[2]


Limestone . . . . . .  [Q .. MO.Ve:b. ... Ltv1.PUX.Ltl.e .......................................................................................... .. 


(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.


I 
[3]


Fe2 03 + 5( ---. 2£ /(02" 
(ii) State the substances that are re ced or oxidised in the re ctions that must take


place to produce iron in the blast furnace. [2]


.. f e..L.03 ..... .l� ...... b.RJng ..... t�.LlC.Q_d ..... ;. ......... . ............................................. . 
............ 3.co ..... L$. .... � .... .0XJ:.lel1�d ...... · ................. .......................................................... .. 


(c) The materials required for the production of one tonne of i!:Q.!l are shown in the table
below. The melting point of iron is 1 535 °C.


Raw material Mass of raw material Cost per tonne of raw
(tonnes) material (£)


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 .{swer
to two significant figures.


i-�S')ll Cl: Z \
O· L-S V l L : 3 


O· l-S'll z_ :_ s
� � l ·-z__ � Li '6 
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5. 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


2.5 c -- Actual rate of 
oxygen uptake 


- - - -Required rate of
oxygen uptake


E --
(/) � 2.0


% 1.5
::::J 


C 
(]) 


� 1.0 
X 
0 


0 


(]) 
ro o.s 


O 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]


... f>t.tw..esJi\ ... o .. � .. .lo ..... ±n.e. ... P�S.On ... w.� ..... Ct�Jo..k>.1�......... . .. . ....................... .


... .r� ..... .V..e9,.p..LtL.f1!j .... �.� ..... «A.v.J.l.J.1on ....... . .r .. lli.l� .. LS�� ............................ .


. .... G1u.cos�.± .. .O>c\J.gln ... ?. .. Ca.r.ba.v .. . .. ..: .. . lciQ, .. t .vv..a.t-.u. . .Ctn.e1j.�}:. 


... bow.QJJ..lf .... o:t ... 2.a .... ±h.� .... pe.x. ..h.9 .... ro±� .. Of .. O.� ... ..... en .... §.r.o..wn.


.... O.n ... t(;\L ..... 9.v..°"'pv.1.�Jh.0.Jf.w.J>.... . ...... t).J.LJYJ,01::c� .... 07. .. 0..... . .. CJ.W.lr\j.


. .rat� ..... b.�� ... :iY.1.� ..... P..eJS(?.Y\..lS.JUvv .. Matrobc ... . . . ............................. .


.. .r.tio.Lri.� ... Cl� ..... �c.ex.s.cs<? .... 1r.t� .... sta1t�.......... .. . . ............ � ..... b.o.OJ�.f ········· 
, '.hi.ids ... .0 .�\f g.w. ..... r.ow.�V(2J . .  .L� .. S+.t.. . . .. . .. .. ... .0. .. . lt .... (jb·�····· ............ ... . 


... gt.LLCO.S� .. 7. ... .Caetic. .. a_CJ..d ...... tc ... g .. ·········k®.·e.I-9Y.·· f.Ot ... m.� ..... M.U$..C(�� 


... fr.t ..... 60. .. S.tConelS. .. 1Y.\� ... p.?J.SO: .... : ......... lS ..... ott ..... l±S ... IY1a.�\.M . ········-i············ 
I A/II 


. ' 
/Y,S...-1,...1:JAS; .()j'\_a .... no.w. .. v .. u,} ... -t.e .. .r!.p. ...... ... . .. ... o.x:i�3u., .. rur>t .. .s.o.. . ............. . 
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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 sh wn in the table below. The
melting point of iron is 1 535 °C.


(a) Describe the purpose of the following raw materials in e blast furn . e. [2] 


Haematite .. A.Ct.S ....... 0.3. ........ 0 ........ �� .... cc ..... \ .... \'::.. ······························"····"··········· .. ···· 
Limestone .... IR€.\\'JG\l.e.-S ........ l.CY\.p.U . .  �\.�l.2.S ................... ................................................................. . 


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


(c) 


(i) Complete the balanced sym �I equation for the extraction of iron in he, blast
furnace. [�


rx 


(ii) :�::


3


th: �u:s::�� tha rare r�� �s���:e��actions that must take 
place to produce iron in he blast furnace. [2] 


...... O .. X':39€-L\. .... lS.... ... . ... . ,.r9 ...... .rec,Lu: .. . . . . . . . . . . . . . . O('O .. ............................................ .. 


.... Cos.b.m....... .. . .... d ...... CoJ.bco ....... r .... cro.x.,.cil ....... ClJ:s... ...................... .


.t>.e.,.09 ....... 0.X...\.dl\ .. d.: ......................... ........ : ............. .-.......................................................................
The materials required for the production of one tonne of iron are shown in the table 
below. The melting point of iron is 1 535 °C. 


Raw material Mass of raw material Cost per tonne of raw 
(tonnes) material (£) 


haematite (iron ore) 1.75 60.50 


coke 0.25 120.90 30 2. 3 


limestone 0.25 80.00 


air 4.00 2.25 


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


be. so.+ \'l.O, oo + �o .ao +·1 z. s -:::, 2-6 ?:> - lo


2)o �. b S xJ2. ·= � \ '° � · � 


= £ ....... 1."".3 .. ..... Xmillion / month
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5. 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 


2.5 c -- Actual rate of 
oxygen uptake 


- - - - Required rate of
oxygen uptake 


E --
(f) � 2.0 
:t:::::::::,


'E. 1.5 
::s 
C: 


� 1.0>< 0 
0 
Q) 
ro o.s


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] 
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�ul S bro Ke..o clOLuJ\ ea WY�.C\ � .stur\: 
.e.X£_cC.\S.\cg ...... �OJ ........ wCJ..1\Cl. .... r,e.OO-,. ...... CT\O.re. ......... E::r\9.,Jfl8······· .... · .. · ..
-� .. tcx ........ .lr.& ......... OJ:.n.\Q� ......... StQf)� ......... ex.M..QS\.� .. <µ:: ....................... ..
b.O .. � ......... o.....oasu .. ob\.C. .......... r�S\? . .LC0�.\03 ..... \.S ....... �:}g .......................... . 
.pta.� ................... �SQJJS..e ......... the. ..... CO\f. ......... op ...... O.x.;,.YJ?,D .......................... . 
1 olQJ:reos.,09 rurl � . ....... �. . lO ffi..D 
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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 �
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5. 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.
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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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6. Digestion of food is required to provide nutrition for the human body.


(a) (i) Explain how digestion provid�s nutrition. [2] 


D\:l�.'l\.��\ .............. 0.ft�.�� ..... -........... 1.0.:tf. ............. .r.�'ft>l.v.�.t. .............. ��\.�.�.v..t.e.$ ........ i�b..o ... ..
�.1'\AA.\\ ............. ?.�.\�\� ........ �.i.���\�.�·············�.l..Y.� ............. �?.� ......... � ............... �� .......... �. 
0\. (o�orbed\ , n � , if\-t.,e.s ·\J th e. } .


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


AAv.�l\t:i \": the 1µ<t\ 11!'_ b C/���11:. QJ\\\f• 
bh�.�1 ........... � ............ f�.�•··· .. ····J··��� ................. r..�\� ................ :!.�.f�V\t ...... \ ........ �.�. 
Puj��s � A,oD\_ C\OW� C)\Jr- Q-0,,.<!> op\-\.o..utn. 


(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]


. .A�?.. ........... �.w.re. ............ :!.��.�).�;;�s .................... 5-?. .......... � ...... _ .. � .......................
���··········P.f.. ........... 0 .. '��t.�Qf.\. ... _ ....... 0..V\h\ ............ ;.t.. ....... J�k�Q� ............... � ........ q�.01�.�
teLMf�cd�,uft_ Ot /+o ° C aft{, r 4v ° C �
··········••························································································1························-······································ ....................... . 


.... rQk.� ................ ?.f .......... l.1(f.st..\�.�···············�··i'·0� ... -..... tP. ................ .d.ec.r..Q,f6.Q, ............... . 


..... 9.?. .................. � ............ t�.�'1P.e.C��.f.� ................... \.0l.r..e.½ ... �:, .. ...................................... . 


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


...... � ........ .9t\� ............. ½��·�···············lN,·4.?. ............ .0.��.�.Clf. ................ �½.v.\ ......... 6h ........ . 
Ob�, ········································································ ············ ............................ ,,.., ............................ ·····•····················· 


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


.. �.� .... .......... eo..�.tiA���.o.n_ .............. q�·············Po.t�-�.


(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]


... S?\!A�C:.� ............. ) ............... f!.�sfe� .. �.? ............. �.�\�\ ............. �t. ............ 0-............ h\1� .......... ..


... �.�P�.��.��·················�µy\ .................... �!.�v.�i.�.� .............. > ...... ql'\ct\ .......... i ...... J..g ................ .
• ••--•n••• • • • • • • • • •• • •• • • • • • • • • • • • • • • • • • • • • • • • • O • • • • • • • • • • • • • •• •• • • • • • • • • • • • •,.• • • • • • • • • • • • • • • • • O • • • • • • • • • • • • • • • • • • • • • • • • O • • O • • O • • • • • • • • • • • • ••••• • • • • • • • •• • •• • . , • • • • •• • • • • • • •• • • • • • • • I • • • • • • • •  
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6. Digestion of food is required to provide nutrition for the human body.


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


.. D1�St.,m ....... b.r:eci.�s ..... dcw.o ...... to.rcae ... mo.U2.�S ....................
... 


b' S.�J'\�S.-��
ciu


rr.c)J�{li��---�····· ... \.U .............
(ii) Describe �e process of peristalsis in the digestive system. [2]


.. rnu�.Cl!lS ........ con.'trQC.+ ......... 1.n ....... tte ...... _oeso�ta_g.u.t ................... ..


2e9��iJ���;\Jti ..... :\;J� tffiddrrl)("\ .... 1:0 ... tt\..'>\ ......
(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]


... f.\ .. l ....... Lo .. � .. C .......... �.\'.\� ... 1. Q. � ...... 0� ......... d. J. Ll .. l:JO 1\ .... OJJ. d .... t.t ... · 
.��rx1 �(o.lu .... � .......... a ... � ....... :\-:J.� ..... SD.f\... 1 .! .... .•. B.s ....... rh.� ........................ .


: ......... J\. . ..... · .co. lli ·r � ....... \ .. o.C. ft. Q. �. t � ....... b.O ...... Y 0 .. �. � ......... lb.� ............... . 
. l .. · . . . . . . . . . . . . .... Of:....... . .. \.. e��.� .\ct\ ............. ho.�.�--.... .\. cc reo �ed ........ b: a .......... .


. -


.\ oo. . ..t\.O.\. _ ... .... �, .... c��\ ...... B. �.� ..... a.1 ..... t.\� ...... !D. JJ. 1 ... ..\�Jn�c. . 
· 


.W .. r\ .. l. \SL ....... lli.e.............. . ......... \). e. f � .. U. ce ..... s.c i. \ \ ....... l 11. �-..... . .. Si:�: .......... . 
(ii) Suggest one reason why the results shown for solution 2 are different to


solution 1. [1]


\ 
r� 


, • .i 


.. �X) .ut.\. ... ,f\ ..... b ... } ' .... C. OJ.�-..... O.� .... v.. � ·:·' R..:�.\m ...... -�-. . ........................... . 


..... � \ .0. .W�.x: ....... rY.\QD ........ :Sc;. \. U. f �.\ 0 .. 0. ..... .l. ............................................................................... . 
(iii) State a suitable control in this experiment. [1] 


. .. 


........... J':. fR-. . . . . . . .- ..... So \.t1.. � 1m ......................................... _ ..... _ ..............................................................
. . 


(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] 


:fa ....... Y cue: . . . . . . . . . . � ........ w. .. . .. .c� ... OS ...... .J::: r&. ....... hum OJ\ ......... .
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6. Digestion of food is required to provide nutrition for the human body.


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


... 1.(?.(.@.� ............ i.@.l� .......... {��J ......... JO. ........... $.fr\o...U ............ $9.}.�1?..�:e ........ . 


.. �.O.�S .............. l.5 ......... :tle..n ............ a6.SL1?.�d ............ fi.J ......... :.f1i�\���·Q:t ...
(ii) Describe the process of peristalsis in the digestive system. [2] 


ru:e .......... M��···········b.@..1.G.cl ......... :the. ............ w..t.� ........ -of.: ........ :w..� .................


... w..o+.rqc.J ........... .-.±9 .. -........... .p.�h ............ :±te. ............. �Q ............ cl.P..�(l ........... . 


(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]


.... Th.� ............ f0t� .............. cR. ............. O.i.fj.�:.b..O .. Q ........... i.S.. ........... 1/.l.Cr.t'fil.,:D_3. 


9
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l


� ��.;, .... ;;�.(9);;��······· 
.Co.I. .1.Ui!�················f0.Q.:C ............. �:1 ............... 4'.Q.�G. ......... ±:.1:§ ........ e.71.�.��· ............ . 


... b.u.s .................. d.e..n.a.� ................. Q . .0 ............. � ......... .C�.te. ............ o.t ................... ..


.. cl.�.¥� .. hon ................... s.t.QJ"S ............... .:JO. ............... d.e.�.�� .. : ............................... . 
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  


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


... 0.?.�0.I.:P0 ........... Z ............. f0_t ............ d.P�'..t .............. 0.:.-t:. ......... :t.� ........ ��£ ..... .
( 


..... S...l.i.�, .................................. _ ................................................................................................................................... . 


(iii) State a suitable control in tit's experiment. [1] 


. ..5.�m.e. ......... CQ.l� ... �0 .. -t.0.!!· .. ?.(1 ................ '?&. ........... � ........... so..1.u:tio . .ns: ....... . 
(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]


.. .Th.e. ............. .h.'A.r.?.0n ............. qn.Y.1.� .......... {q:t_·····•···•···Q9.��:1. ....... f.1 .. t: ................ . 
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. ll\� ................ 0c.,;k1 .. �.�·········-····· §'.� � ........................................................................................................ . 
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6. Digestion of food is required to provide nutrition for the human bod
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(i) Explain how digestion provid. s nutrition. [2] 
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(ii) Describe the P.[ cess of peristalsis in the digestive system. [2] 
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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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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]


r�� �;�� I�:�b:t :r .. · !���:::��� 
teJMf{!,l'�butt_ of 4-o ° C aft� r 7�. �� � 


�t ...•. af·····
.
J;�i;,��


· 
�;;� /2 •


·
···•··· d�;� ...........


. .... �. .. . . . ... ±!��P.er ��.f.ll,, ..
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. ....... 1.v'.\lr'.e½ ... �:, .................... . 


·········•··•····················································································•···························•····························•······················· .. ········ .. 


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


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


• o�� �UVv\tAV\ UJas �e�� f5\Au.V\ 6te__ 
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·
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(iii) State a suitable control in this experiment.


··�·�··············.(p.10C:.tll\½�\.o\r\ .............. q�cA, ... . 
.�/ 


[1]


..... . Vo� .... , ............ . ..... ..................... ..... . 
(iv) Solution 3 contains an enzyme from a species of bacteria that is found in a hot


volcanic region.


Describe the differences between 
enzyme found in humans. 


f this bacterial enzyme and the 
[2] 
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(i) Explain how digestion provid. s nutrition. [2] 
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(ii) Describe the P.[ cess of peristalsis in the digestive system. [2] 
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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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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]
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teJMf{!,l'�butt_ of 4-o ° C aft� r 7�. �� � 
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.............................................................................................................................................................................................. 


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


• o�� �UVv\tAV\ UJas �e�� f5\Au.V\ 6te__ 
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(iii) State a suitable control in this experiment.


··�·�··············.(p.10C:.tll\½�\.o\r\ .............. q�cA, ... . 
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[1]


..... . Vo� .... , ............ . ..... ..................... ..... . 
(iv) Solution 3 contains an enzyme from a species of bacteria that is found in a hot


volcanic region.


Describe the differences between 
enzyme found in humans. 


f this bacterial enzyme and the 
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6. Digestion of food is required to provide nutrition for the human body.
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(i) Explain how digestion provides nutrition. [2] 
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(ii) Describe lHe process of perista sis in the digestive system. [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]


. .. � .. l. ...... L.o.<3. .. C .......... \:.-.h� ... 1.0..� ........ 0� .......... d .. se..s..tJO.(\ .... O.IJd .... tJ.� 
{<J)3?{::.(Q.tu .... � ......... C\. .. R. ...... .tJ� ..... SD.O.... .� ....... F.\.s ....... \-b.� ........................ .
�.�co.��·�·······\·oc.r�.Q..�.�� ...... �O ...... YO .. �.� ......... lh.� . 
.f� ... O� ....... ..... 9e ..... �\.ct\ ........... b.0."1.� ....... riteo\ed ...... . �a. 
100. .... t\O .. . ... .... C?J ... O{:� .. ... .t\3.e. .... 0. ...... . .\ . . .  \JO ..... �ffi\£-(0 . .xlt .


Cf ........ �\ . ........ � ....... �b.-e., .... c.oJ&.. ........ · ... (: .... 6.,.9�.t\O.\ .... de.crE.0$t ....
.W.h .. ,.lsL ....... 't.b.e. ....... �?.e.r.o..¼ .. ure ..... St.; .. \\ ...... t0.�Se�'. .......... . 
(ii) Suggest one reason why the results shown for solution 2 are different to


solution 1. [1]


So\ut\.J\ ..... b ... J···COJ� ..... G� .... d,�m ...... lfil . ............................ .
..... S..\..O..W�f ....... r.h ..... D ......... SQ.\.u .. t.\O..D. ..... .l. ................................................................................


(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]


...... 3.b.� .......................... \t.O ........ \ ....... �.�� .. ffi.� .......... \.S ...... C(\O.dJL, ..... � ...........
·.fa ....... Y.CUC.QJDJ)j� ........ W.r\&(� ... OS. .. 


� 
.. .'. t... . ....... h.umOJ\ .. ... ..


e.n.2.�.�··· .a..r-t ... . m� ... ... +o .... . � .. \�l . ....... op,p. ...... h.t-vm.o. �a-u. 
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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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6. Digestion of food is required to provide nutrition for the human body.


(a) 


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


.. D.l�<;+..,m ....... br-e.a.�s ..... OOD.o. ...... (o.... . ... m.o.lQ.€J.J..1...Q..S ....................


V'.\�Sg'JU!ciurra�{UL�g .. �.l.is.
(ii) Describe lHe process of perista sis in the digestive system. [2] 


..r.'ou:S.c.La.S ..... . C.O(\\:.r... .. . .......... r.n ... ... cte...... . .. so�t.a_g.u.s. ... . 
·���,·��J1en�es ..... Jj... . ddau0 .... to.Jbsi ......


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]


. .. � .. l. ...... L.o.<3. .. C .......... \:.-.h� ... 1.0..� ........ 0� .......... d .. se..s..tJO.(\ .... O.IJd .... tJ.� 
{<J)3?{::.(Q.tu .... � ......... C\. .. R. ...... .tJ� ..... SD.O.... .� ....... F.\.s ....... \-b.� ........................ .
�.�co.��·�·······\·oc.r�.Q..�.�� ...... �O ...... YO .. �.� ......... lh.� . 
.f� ... O� ....... ..... 9e ..... �\.ct\ ........... b.0."1.� ....... riteo\ed ...... . �a. 
100. .... t\O .. . ... .... C?J ... O{:� .. ... .t\3.e. .... 0. ...... . .\ . . .  \JO ..... �ffi\£-(0 . .xlt .


Cf ........ �\ . ........ � ....... �b.-e., .... c.oJ&.. ........ · ... (: .... 6.,.9�.t\O.\ .... de.crE.0$t ....
.W.h .. ,.lsL ....... 't.b.e. ....... �?.e.r.o..¼ .. ure ..... St.; .. \\ ...... t0.�Se�'. .......... . 
(ii) Suggest one reason why the results shown for solution 2 are different to


solution 1. [1]


So\ut\.J\ ..... b ... J···COJ� ..... G� .... d,�m ...... lfil . ............................ .
..... S..\..O..W�f ....... r.h ..... D ......... SQ.\.u .. t.\O..D. ..... .l. ................................................................................


(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]


...... 3.b.� .......................... \t.O ........ \ ....... �.�� .. ffi.� .......... \.S ...... C(\O.dJL, ..... � ...........
·.fa ....... Y.CUC.QJDJ)j� ........ W.r\&(� ... OS. .. 


� 
.. .'. t... . ....... h.umOJ\ .. ... ..


e.n.2.�.�··· .a..r-t ... . m� ... ... +o .... . � .. \�l . ....... op,p. ...... h.t-vm.o. �a-u. 
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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 �











