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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


8 (a)   A change in {a gene/ DNA/ a chromosome/ genetic material/ 
base sequence/ genetic code} 
Reject change in genetics 
 


1   1   


 (b) (i)   870 = 2 marks 
If incorrect award one mark for 
30% of 2900 
 


 2  2 2  


  (ii)  {3 bases/ triplet/ codon} (1) 
codes for one amino acid (1) 
Amino acids {link/join/ or description of} together to form 
HER2 protein (1) 
 


2 1  3   


 (c)   • (Monoclonal antibodies) {are specific/ complementary 
shape/ match} to {HER2/ the} {protein/ antigen} (1) 


• {Bind/ join} to (surface) {protein/ antigen} (1) 


• drug enters cancerous cells (so it destroys the cells from 
within) (1) 


 


 3  3   


 (d)   Any two (×1) from: 


• Diagnostic tests/ example: chlamydia/HIV/ pregnancy 
test/ {identify/ diagnose} {disease/ named disease} (1) 


• Tissue typing (for transplants) (1) 


• Monitoring (the spread of) malaria (1) 
 


2   2   


    Total mark for question 8 5 6 0 11 2 0 


 
 
  












8a: 0


8bi: 2


8bii: 1


2


1



Sticky Note

Incorrect definition of a mutation. 



Sticky Note

Correct calculation.



Sticky Note

Correct statement regarding 3 bases/ codon for 1 mark.  However, 3 bases code for an amino acid, they do not form an amino acid so second mark point not awarded. No reference to amino acids linking together to form the HER2 protein for third mark point. 







8c: 1


8d: 0


1



Sticky Note

1 mark awarded for reference to the specificity of the monoclonal antibody to the antigen. The question does not ask for a description of how monoclonal antibodies are produced. 



Sticky Note

No correct use of monoclonal antibodies stated. 












8a: 0


8bi: 2


8bii: 3


2


1


1


1



Sticky Note

No credit for 'genotype'.  



Sticky Note

Correct calculation gains full credit. 



Sticky Note

Full credit awarded. The candidate has clearly and concisely explained the process of protein synthesis in the context provided. 







8c: 1


8d: 2


1


1


1



Sticky Note

1 mark awarded for the specificity of the monoclonal antibody to the antigen. The candidate does not reference that the monoclonal antibody binds to the antigen so the drug enters the cancerous cells so only 1 mark awarded. 



Sticky Note

Two correct uses stated. 












8a: 1


8bi: 2


8bii: 2


1


2


1


1



Sticky Note

Correct definition of mutation. 



Sticky Note

Correct calculation. 



Sticky Note

The candidate correctly outlines how the triplet code determines the order of amino acids in a protein so they gain 2 marks. There is no reference to amino acids joining together to form HER2 protein for full credit. 







8c: 1


8d: 0


1



Sticky Note

1 mark awarded for recognising the monoclonal antibody binds to the surface protein. No reference to specificity OWTTE for the first mark point. The candidate states that the drug kills the cancer cell but does not explain that the drug enters the cancerous cells. 



Sticky Note

No correct uses stated. 
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8. There are many different types of cancer. One of the most common is breast cancer. In 
approximately 30% of breast cancers a high level of HER2 protein is present, this is due to a 
mutation in the HER2 gene. The high level of HER2 protein found on the surface of the cells 
causes them to grow and divide excessively. 


 (a) State what is meant by the term mutation. [1]


 


 


 (b) (i) In Wales, approximately 2 900 people are diagnosed with breast cancer each 
year. Calculate how many of those diagnosed would be expected to have a high 
level of HER2 protein present. [2]


Number of people = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 (ii) Explain how the HER2 gene codes for the production of HER2 protein. [3]
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 (c) Since 1985, approximately 100 different monoclonal antibodies have been developed 
and some are used in the treatment of breast cancer linked to the mutated HER2 gene. 
During chemotherapy a drug is attached to the monoclonal antibody to target these 
cancer cells directly.


  Explain how the monoclonal antibody targets these cancer cells directly. [3]


 


 


 


 


 


 


 (d) State two other uses of monoclonal antibodies. [2]
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


6 (a) (i)  one {cell/ bacteria} forms one colony  
Accept there is no clumping/ or description of 
 


1   1  1 


  (ii) I 3.1×105 = 3 marks 
 
Award 2 marks for 
310000 
 
Award 1 mark for 
31 colonies 
Error in counting – 30 or 32 
 
Award 2 marks for 
3.2×105 


3 ×105 


 
Award 1 mark 
320000 or 300000 
 


 3  3 3 3 


   II Correct conclusion based on answer calculated in I.  
Eg. No, it was not safe as the number of bacteria was above 
the {safe limit/ 1 x 105} 
 


  1 1  1 


 (b)   To test for the presence of human pathogens/ OWTTE 
Ignore reference to temperature of body 
 


  1 1  1 


 (c) (i)  To prevent {contamination/ or description of} of {environment/ 
agar plates} 
 


1   1  1 
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


  (ii)  Any two (×1) from: 


• Work {in updraft/ close to} of Bunsen burner (1) 


• Sterilise {nutrient agar / petri dishes} (1) 


• {Disinfect/ sterilise} work area (1) 


• Sterile {equipment/ spreader/ loop/ flame mouth of test 
tube} (1) 


• Only open petri dish slightly (1) 
 


 2  2  2 


    Total mark for question 6 2 5 2 9 3 9 


 
 
  












 


 


 


 


 


 


 


 


 


 


 


  


3 








6ai: 0


6aiiI: 0


6aiiII: 0



Sticky Note

No credit as the answer is too vague. 



Sticky Note

No marks awarded. The candidate has not recognised that it is necessary to count the number of colonies on the plate in image 6.1.



Sticky Note

No reference to the number of bacteria being above the safe limit. 







6b: 0


6ci: 1


6cii: 0


1



Sticky Note

No credit as the candidate has not referred to human pathogens. 



Sticky Note

'No bacteria would escape' is sufficient for the mark to be awarded. 



Sticky Note

No credit as no suitable precautions listed. 












1 








6ai: 0


6aiiI: 2


6aiiII: 1


2


ECF


1



Sticky Note

Incorrect response. The candidate did not state the assumption that is made.  



Sticky Note

A correct answer of 310000 calculated but incorrectly converted to standard form, so two marks awarded. This answer demonstrates why it is important to show working out in a response. An incorrect answer with no working out would have been awarded 0. 



Sticky Note

Error carried forward. Final answer of 31000 in (a) (ii) I would mean that the number of bacteria in the sample is below the safe limit of 100000 per cm3. 







6b: 0


6ci: 1


6cii: 1


1


1



Sticky Note

Incorrect. No reference to human pathogens. 



Sticky Note

Correct description of avoiding contamination of the environment or agar plates. 



Sticky Note

1 mark awarded for recognising the need to sterilise equipment. 












 


 


 


 


 


 


 


 


 


 


 


  


4 








6ai: 1


6aiiI: 3


6aiiII: 1


1


3


1



Sticky Note

Correct response. It is clear that the candidate understands that the assumption is that one cell forms one colony. 



Sticky Note

3 marks. Correct answer in standard form. 



Sticky Note

Correct conclusion based on candidate's answer to (a) (i) I.  







6b: 0


6ci: 1


6cii: 2


1


1


1



Sticky Note

No reference to human pathogens so no credit. 



Sticky Note

Correct answer stating that the lid is secured with tape to avoid contamination of the agar plates from airborne microbes. 



Sticky Note

There are 5 different marking points. Here the candidate has gained 1 mark for a description of sterilising equipment and 1 mark for recognising the need to work {close to/ in the updraft of} a Bunsen burner. 
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 (a) (i) State the assumption that must be made when calculating the number of bacterial 
cells present in the original sample. [1]


 


 


  (ii) I. Calculate the number of bacteria in 1 cm3 of the original sample taken by the 
environmental health officers. Write your answer in standard form. [3]


Number of bacteria = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 II. Conclude whether the milk sample was safe for human consumption. 
Explain your answer. [1]
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6. Environmental health officers estimated the number of bacteria in a milk sample from a cafe. 
The limit for the total number of bacteria in a sample of milk which is considered to be safe for 
human consumption is 1.0 × 105 bacteria per cm3. 


 • Using aseptic techniques, they diluted the sample by a factor of 10 000.
 • They plated 1 cm3 of the diluted sample onto nutrient agar.
 • The lid of the plate was secured with tape.
 • The plate was incubated at 37 °C for 2 days.
 • The result is shown in Image 6.1.


 Image 6.1


nutrient agar


one colony
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only
 (b) Suggest why the plates were incubated at 37 °C. [1]


 


 


 (c) (i) State why the lids of the agar plates were secured with tape. [1]


 


 


 (ii) State two other precautions that should have been taken to ensure aseptic 
technique. [2]
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


7 (a)   Position of X in cortex 
 


1   1  1 


 (b)   • X = Bowman’s capsule 


• Y = Collecting duct  


• Ultrafiltration 


• Ref to differing diameters (of blood vessel) causing pressure 


• Small molecules / {water/ salts/ urea/ glucose} 


• forced {into {Bowman’s capsule/ X}/ from {capillary knot / 
glomerulus} 


• Some {water/ salts} (selectively reabsorbed) (as filtrate 
passed down tubule) 


• All glucose is (selectively reabsorbed as filtrate passed 
down tubule)  


• At Y filtrate contains urea +(excess) salt +(excess) water 


4 2  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. 


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. 
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


 (c)   Protein (molecules) too large (1)  
to {be filtered/ pass through capillary wall/ fit through holes/  
fit through semi-permeable membranes} (1)  
 


 2  2   


    Total mark for question 7 5 4 0 9 0 1 


 
  












7a: 1


1



Sticky Note

Arrow correctly pointing to cortex. 







7b: 2


7c: 0



Sticky Note

2 points from the indicative content places this account into bottom band; 1-2 marks. Few errors in spelling, punctuation and grammar - no capital letter for Bowman's enable this candidate to gain 2 marks. 



Sticky Note

No credit awarded. The candidate has not recognised that protein molecules are too large to be filtered so they will not pass from the capillary knot into the Bowman's capsule. 












7a: 1


1



Sticky Note

Arrow correctly pointing to cortex. 







7b: 6


7c: 2


1


1



Sticky Note

7 points from the indicative content places this account into top band; 5-6 marks. Good spelling, punctuation and grammar enable this candidate to gain 6 marks. 



Sticky Note

No reference to all glucose being reabsorbed. 



Sticky Note

As the candidate has stated that the holes are too small to let protein out they understand that the protein is too large to fit through the holes, so 2 marks awarded.



Sticky Note

As the candidate stated there is no glucose at Y, allow the inference that it has all been reabsorbed.












7a: 1


1



Sticky Note

Label pointing to the cortex correctly showing the position of the Bowman's capsule. 







7b: 3


7c: 2


1


1



Sticky Note

6 points from the indicative content places the answer in middle band; 3-4 marks. Inconsistent punctuation, some incorrect spelling and lack of capital letter for Bowman's place this account at the bottom of middle band, therefore gaining 3 marks. 



Sticky Note

Full credit awarded as the candidate has clearly stated that the size of the protein molecules will prevent them from being filtered. 
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7. Image 7.1 shows the structure of a nephron.


 Image 7.1


X


Y


 (a) Use a labelled line to show the position of structure X (shown in Image 7.1) in the 
section through the kidney in Image 7.2. [1]


  Image 7.2
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 (b) The filtrate found at X in Image 7.1 differs from the filtrate found at Y in Image 7.1. 


Describe and explain the composition of the filtrate at X and Y, identifying structures X 
and Y in your answer. 


  (No reference to ADH is required) [6 QER]


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 (c) Protein is found in the blood in the capillary knot but is not found in the filtrate at X.
  Explain this observation. [2]
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