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6


5. Describe the pathway taken by the blood in a double circulatory system. Start your account 
with the return of blood along the pulmonary vein from the lungs to the left atrium of the heart. 
Your account must include details of how backflow of blood is prevented. [6 QER]
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


6 (a) (i)  Enzyme-substrate complex 
 


 1  1   


  (ii)  Glycerol 
 


 1  1   


 (b) (i)  0.11  
 


 1  1 1 1 


  (ii)  Both scales correct + Y axes label =rate of reaction (1) 
All plots correct = 2 marks ±<1 small square 
4 plots correct = 1 mark 
0/1/2/3 plots correct = 0 marks 
Line joining plots (1) ±<1 small square 
 


1  
2 
 
 


1 


 


4 4 


 


  (iii)  As {temp/ it} increases rate of reaction increases to 40(°C) / 0.21 
and 
then decreases/  
the rate of reaction peaks at 40(°C)/0.21 (1) 
 


 1  1  1 


  (iv)  More kinetic energy/ increases movement of enzymes (1) 
More (successful) {collisions/ enzyme substrate complexes} (1) 
 


 2  2   


 (c)   To come to the {working/reaction} temperature/ to acclimatise/ 
equilibrate/ come to the same temperature as the water bath 
Ignore to get used to the temperature/ to warm up 
 


  1 1   


 (d)   Low in fat / does not contain (enough) fat/ as the fat in milk is 
needed for the experiment/ Only 1% fat 
 


 1  1   


    Question 6 total 1 10 1 12 5 3 


 
  












6ai: 1


6aii: 1



Sticky Note

(a) Both correct







Sticky Note

(b)(i) Correct calculation







6bi: 1


6bii: 4


6biii: 1



Sticky Note

A very well drawn and precisely plotted graph. All the plots are correct and joined, through the centre of the plots, with a clean crisp line. The candidate has used the maximum amount of graph paper possible by choosing good scales. The y-axis is labelled. This graph was awarded a full mark of 4.



Sticky Note

A concise and precise correct answer.







6biv: 2


6c: 0


6d: 1



Sticky Note

Excellent answer. Ref. to increased kinetic energy and collisions was required.



Sticky Note

Mark not awarded. Answer required ref. to both liquids coming to working or experimental temperature before being mixed together.



Sticky Note

Mark awarded



Sticky Note

11 marks awarded. An excellent answer.












Sticky Note

(a) Both answers incorrect







Sticky Note

Calculation is correct







Sticky Note

Well drawn graph with accurately plotted points and a clean line joining through the centre of the plots. The candidate has used the maximum amount of the graph paper and has chosen good scales. The y-axis is labelled. Full 4 marks awarded.



Sticky Note

Answer is incorrect. Answer must describe both the increase and decrease in rate and the peak.







Sticky Note

Answer describes the graph but does not explain it. Reference to increased kinetic energy and molecular collisions was required here.



Sticky Note

Poor answer. Bringing both liquids to working temperature before mixing together was required.



Sticky Note

No fat was required not less fat. Less lipase is incorrect.



Sticky Note

5 marks awarded. 












Sticky Note

(a) (i) enzyme substrate complex required. (ii) correct answer







Sticky Note

Calculation is correct







Sticky Note

Well drawn graph with accurately plotted points and a clean crisp line through the plots. candidate has used the maximum amount of graph paper and has chosen good scales. The y-axis is labelled. Full 4 marks awarded



Sticky Note

Good answer.







Sticky Note

The candidate's answer describes the graph it does not explain it. The answer needed to describe the increased collision between molecules with increased kinetic energy. no marks awarded.



Sticky Note

Incorrect answer. Answer needed to refer to the two liquids being brought to the working or experimental temperature prior to mixing.



Sticky Note

Answer needed to refer to the fat content of skimmed milk.



Sticky Note

8 marks awarded. 
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6. Image 6.1 represents the lock and key model of enzyme action involving lipase and milk fat.


 Image 6.1


A


B


lipase – molecule


molecule of
milk fat


fatty acid 
molecule


 (a) State the name of: 


 (i) structure A; [1]


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


 (ii) molecule B. [1]


  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (b) A class of students investigated how lipase activity changes with temperature. 
  They used a pH indicator that is pink in alkaline solutions of about pH 10. When the pH 


drops below pH 8 it goes colourless. 
  A solution of full-fat milk, lipase and indicator at pH 10 will change from pink to 


colourless as the fat in milk is broken down producing fatty acids. This reduces the pH 
to below 8. The time taken for this reaction to occur is affected by temperature.


  The students worked in pairs and set up the apparatus as shown in Image 6.2.


  Image 6.2


  Each pair of students investigated a different temperature. 
  •  The test tube and syringe were placed in a water bath.
  • At 5 minutes, 1 cm3 of lipase solution from the syringe was added to the test tube.
  • The time taken for the solution in the test tube to change from pink to colourless was 
   recorded. 
  •  The experiment was carried out three times for each temperature. 


  The class results are shown in Table 6.3.


Time for indicator to become colourless (s) Rate of reaction
1 ÷ mean time
(per second)Temperature


(°C) Trial 1 Trial 2 Trial 3 Mean


0
(ice bath) no change no change no change no change 0.00


20   8.0 6.0 7.0 7.00 0.14


40   5.0 4.0 5.0 4.67 0.21


60 10.0 9.0 9.0 9.33 . . . . . . . . . . . . . . . . . . . . . .


80 no change no change no change no change 0.00


5% lipase solution


test tube contents at pH 10:
5 cm3 milk
1 cm3 pH indicator


Examiner
only


  Table 6.3.
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 (i) The mean time for each temperature can be converted to rate of reaction by 
calculating 1 ÷ mean time. 


  Complete Table 6.3 by calculating the rate of reaction at 60 °C. Give your 
answer to 2 decimal places. [1]


  Space for working.


 (ii) On the grid below, draw a line graph of rate of reaction against temperature. 
  You should join the plots with a ruler. [4]


0.00
0


 (iii) Describe the effect of temperature on the rate of reaction of lipase. [1]
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 (iv) Explain the effect of temperature on the rate of reaction between 0°C and 40°C. 
 [2]


 


 


 


 


 (c) State why the test tube and syringe were left in the water bath for 5 minutes before the 
lipase solution was added to the test tube. [1]


 


 


 (d) Suggest why skimmed milk could not be used in this experiment. [1]
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


4 (a)   Carbon dioxide + water (1) 
Glucose + oxygen (1) 
If chemical symbols are used notation must be correct 
Ignore ref to light/chlorophyll written above or below the arrow. If 
either are included in the substrates or products then do not award 
the mark 
 


1 
1 


  


2 


  


 (b) (i) I Less carbon dioxide (in {C/ it} than A)/ ORA (1) 
Carbon dioxide is the limiting factor (in C) (1) 
 


 1  
1 2 


  


   II Lower temperature in D / ORA (1) 
Temperature is the limiting factor (in D) (1) 
 


 1  
1 2 


  


  (ii)  Increasing {the temperature / carbon dioxide (concentration)}  
 


  1 1   


  (iii)  Light (intensity) 
 


  1 1   


  (iv) I Photosynthesis would stop (1) 
(High temperature would) {destroy/denature/ change the shape of} 
the enzymes which control photosynthesis (1) 
 


  2 2   


   II It is the level of carbon dioxide in the {air/ atmosphere} 
 


1   1   


 (c)   Oxygen is {produced/product/by-product} of photosynthesis (1) 
 


 1  1   


    Question 4 total 3 3 6 12 0 0 


 
  












 


 


 


 


 


 


 


 


 


 


 


  


3 








Sticky Note

2 marks for a correct equation.







Sticky Note

1 mark for recognising that C has a lower percentage of carbon dioxide. Question (b) asks candidates to make reference to limiting factors in their answer. This instruction is not carried out therefore the second mark is not awarded.



Sticky Note

1 mark for recognising that that C has a higher temperature than D. (Higher temperature is preferable to 'warmer' temperature). Again no reference is made to limiting factors therefore the second mark is not awarded.



Sticky Note

1 mark. 



Sticky Note

0 marks. Answer is continued on p24. Crossed out answer would have gained the mark.







Sticky Note

2 marks. The implication here is that it is the photosynthetic enzymes which are denatured and that together with 'can't' photosynthesise gains the 2 marks.



Sticky Note

0 marks. The candidate fails to recognise that it is the percentage of carbon dioxide in the atmosphere.



Sticky Note

1 mark. Candidate knows that oxygen is a product of photosynthesis.












1 








Sticky Note

Equation is correct 2 marks







Sticky Note

1 mark for recognising that the carbon dioxide concentration is lower in C than in A. Examiners needed the answer that carbon dioxide was THE limiting factor and not a limiting factor



Sticky Note

1 mark only for recognising that D had a lower temperature than C. No mark for the reference to two limiting factors.



Sticky Note

1 mark. Increasing carbon dioxide concentration or the temperature gained the mark



Sticky Note

1 mark for light intensity.







Sticky Note

1 mark only. Reference to the enzymes which control photosynthesis is correct. However candidates failed to state that photosynthesis would stop.



Sticky Note

1 mark for recognising that 0.04% is the concentration of carbon dioxide in the atmosphere.



Sticky Note

1 mark for knowing that carbon dioxide is a product of photosynthes.
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Sticky Note

0 marks. Both the reactants and products are incorrect.







Sticky Note

1 mark for recognising that C had a higher carbon dioxide percentage. Second mark required reference to the limiting factor. mark not awarded.



Sticky Note

1 mark for recognising that C had a higher temperature. Again second mark not awarded as no reference is made to the limiting factor.



Sticky Note

1 mark for increased carbon dioxide.



Sticky Note

1 mark.







Sticky Note

0 marks. 1st mark is awarded for stating the photosynthesis would stop. 2nd mark for reference to the denaturation of the photosynthetic enzymes. Neither points are made.



Sticky Note

1 mark for knowing that oxygen is a product of photosynthesis



Sticky Note

0 marks awarded
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4. (a) State the word equation for photosynthesis.  [2]


 


 (b) Students used a computer simulation to investigate how the limiting factors of 
photosynthesis affect its rate. A screenshot from the simulation is shown in Image 4.1.


  Image 4.1
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  The simulation allowed the students to carry out investigations into the rate of  
photosynthesis by adjusting the temperature, light intensity and carbon dioxide 
concentration the plant received. The rate of photosynthesis was then calculated by 
measuring the volume of oxygen produced by the plant per hour. The computer then 
produced a graph of the results as shown in Graph 4.2.
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30°C, 0.2% CO2


20°C, 0.2% CO2


30°C, 0.1% CO2


20°C, 0.1% CO2


Investigation A


Investigation B


Investigation C


Investigation D
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 (i) With reference to limiting factors, explain why the rate of photosynthesis is:


 I.  lower in investigation C than in investigation A; [2]


 


 


 


 


 II. higher in investigation C than in investigation D. [2]


 


 


 


 


 (ii) Suggest how you could increase the rate of photosynthesis in investigation A. [1]


 


 


 (iii) State the limiting factor which is controlling the rate of photosynthesis at point X 
on Graph 4.2. [1]


  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Graph 4.2
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 (iv) The levels were adjusted to the following:
  •  light intensity to bright daylight levels
  •  CO2 concentration to 0.04%
  •  temperature to 80 °C.


 I. Suggest how a temperature of 80 °C would affect the rate of photosynthesis 
and explain your answer.  [2]


 


 


 


 


 II. Suggest why a CO2 concentration of 0.04% was chosen. [1]


 


 


 (c) Explain why the volume of oxygen produced by the plant per hour can be used as a 
measurement of the rate of photosynthesis. [1]
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


5    Indicative content: 
 


• (left atrium) to left ventricle 


• via {bicuspid/ av} valves  


• to aorta which takes blood to body 


• return of blood via vena cava 


• to right atrium 


• to right ventricle  


• via {tricuspid/ av} valve 


• to pulmonary artery to lungs   


• valve prevents backflow of blood 
 


6   6   


    5-6 marks 
At least seven points from the indicative content 
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 
At least four points from the indicative content 
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. 
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


    1-2 marks 
At least one point from the indicative content 
There is a basic line of reasoning which is not coherent, largely 
irrelevant, supported by limited evidence and with little structure. 
The candidate uses limited scientific terminology and inaccuracies 
in spelling, punctuation and grammar. 
 
0 marks 
No attempt made or no response worthy of credit. 
 


      


    Question 5 total  6 0 0 6 0 0 


 
  












Sticky Note

Account starts with what appears to be a lower case letter.



Sticky Note

Incorrect name of valve



Sticky Note

Incorrect spelling of ventricle



Sticky Note

No ref. to aorta



Sticky Note

No ref. to vena cava



Sticky Note

Incorrect name of valve



Sticky Note

No ref. to pulmonary artery



Sticky Note

2 marks. There are 3 sequentially correct items of indicative content which place the account in the lower band. 2 marks were awarded 












Sticky Note

Valve not named



Sticky Note

Pulmonary artery is named instead of vena cava.  Sequence of blood flow is now incorrect.



Sticky Note

Valve not named



Sticky Note

Sequence is picked up again with ref. to the right ventricle but flow along pulmonary artery to lungs is not stated.



Sticky Note

4 marks. 5 of the indicative statements are covered in the answer including the role of valves in preventing backflow of blood. Spelling and puncuation are good. The account is considered to be in the middle band and was awarded a mark of 4.












Sticky Note

6 marks. An excellent sequentially correct QER answer with all points of the indicative content covered. Spelling and punctuation are both good.
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