
 2017 Online Exam Review

Eduqas AS Biology - Component 2

All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %

1(a) 875 1.9 1.1 3 61.9 99.9

1(b) 874 3.8 2.1 8 47.7 99.8

2(a) 873 2 1.2 4 49.9 99.7

2(b)i 873 1.3 1.2 3 43.5 99.7

2(b)ii 871 2.6 1 4 65.2 99.4

2(b)iii 864 1.6 1.4 5 32.9 98.6

3(a) 829 0.4 0.8 2 22.5 94.6

3(b)i 867 2.2 1.6 4 55.3 99

3(b)ii 774 0.7 0.4 1 74.8 88.4

3(b)iii 704 0.8 1 3 25.9 80.4

3(c) 860 2 1.4 4 49.8 98.2

4(a) 869 1.8 0.9 4 44 99.2

4(b) 866 1 1 4 26.2 98.9

4(c)i 857 1 0.9 4 26.2 97.8

4(c)ii 855 1.3 0.7 2 66.1 97.6

5(a) 856 0.4 0.7 2 17.7 97.7

5(b)i 867 1.3 0.9 3 44.6 99

5(b)ii 795 0.7 0.4 1 73.7 90.8

5(b)iii 834 1 0.7 3 32.5 95.2

5(b)iv 869 0.8 0.5 2 41.7 99.2

6 871 4.9 2.1 9 54.7 99.4
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Question Marking details Marks Available 
AO1 AO2 AO3 Total Maths Prac 


2 (a) (i)  Potometer 1   1  1 
  (ii)  {Air bubbles block/ water column interrupted in} xylem (vessels)/ 


OWTTE Ignore phloem  1  1   


  (iii)  Any 2 (x1) from: 
Cut shoot under water (1)   
assemble {apparatus/ named apparatus} underwater (1) 
seal all {gaps / joints} with grease (1) 


2   2  2 


 (b) (i)  Temperature: Any one from: 
• increase in temperature increases kinetic energy/ or 


description of /  
• decrease in temperature decreases kinetic energy  
Light intensity: Any one from: 
• increase in intensity increases stomatal opening/  
• (increased light intensity) increased rate of photosynthesis  


increases {use/ uptake} of water/ 
• decrease in intensity decreases stomatal opening /  
• (decreased light intensity) decreased rate of photosynthesis  


decreases {use/ uptake} of water 
increase evaporation/ increases (rate of) diffusion of water 
vapour/ increased loss of water vapour/ increases 
transpiration/ORA (1) (credit in either temperature or light 
intensity) must be linked to correct explanation  


 3  3  2 


  (ii)  • Axes assigned with correct labels (time + total volume of 
water taken up by the leafy shoot) + units ({minutes/min} + 
cm3) (1) 


• Appropriate linear scales, including origin + use of ½ graph 
paper (1) 


• All plots correctly plotted (1) [tolerance ±½ small square]  
• Plotted points joined with dot to dot with ruler or a curve + 


key/ label (1) No extrapolation with dot to dot, allow 5 small 
squares extrapolation on a lobf. Reject sketchy/ thick 
lines/lobf, if line does not pass through centre of more than 
one plotted point  


 4  4 4  
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Question Marking details Marks Available 
AO1 AO2 AO3 Total Maths Prac 


2 (b) (iii)  Any 5 (x1) from: 
A. Polythene bag: Initial increase but (after 20 mins) {no 


further increase / curve plateaus} and no bag: {(steady) 
increase /constant rate of uptake} (1)  


B. water vapour {trapped inside polythene bag / cannot 
diffuse away from leaves} / increased humidity inside 
bag (1) 


C. {no diffusion gradient / no concentration gradient/ 
equilibrium reached / correct description of equilibrium} in 
the bag(1) 


D. water uptake stopped / no more water vapour diffuses out 
of stomata (1) must be linked to the idea of no diffusion 
gradient 


E. with no bag, there is a {diffusion/ concentration/ water 
potential} gradient (1) 


F. because {diffusion shells {are removed/ do not build up}/ 
water vapour removed from (lower) surface of leaf/ ORA} 
(1) 


 


 
 
 
 
 
 
 
 


4 
 
 


 
1 
 
 
 
 
 


5  


 


    
Question 2 total 3 12 1 16 4 5 


  












2ai: 1


2aii: 0


2aiii: 0


1



Sticky Note

These answers to 2(a)(ii) and (iii) show that the candidate has almost certainly not had experience of using a potometer. This was evident in many candidates' responses in this question and demonstrates the importance of doing the required practicals as set out in the specification and teachers' guide.







2bi: 0



Sticky Note

Superficial answers like this gain no marks at this level. The importance of giving detailed, accurate answers should be emphasised.
0 marks



Sticky Note

Answers must be linked to direction. i.e. "an increase in light intensity would increase the rate of photosynthesis ....."







2bii: 2


1


1



Sticky Note

Use exact wording of column headings from the table given as labels for the axes.



Sticky Note

Sketchy, uneven lines which do not pass through all points plotted.



Sticky Note

2 marks
Marks not awarded for quality of line or axes title







2biii: 0



Sticky Note

Again, lack of detail has cost this candidate marks here. Transpiration should be explained in terms of water potential gradients or water vapour concentration gradients. Candidates should be given the opportunity to practice describing and explaining data in graph form as this will be assessed regularly in examinations.



Sticky Note

Total = 3 marks












2ai: 1


2aii: 0


2aiii: 2


1


1


1



Sticky Note

A good answer to this part. This candidate appears to have experience of using of using a potometer.







2bi: 2


1


1



Sticky Note

A rather confused answer. The best way to approach this question is by explaining the effect of increasing or decreasing the temperature on the kinetic energy of the water molecules and consequently on the rate of water loss by transpiration.



Sticky Note

A good, well expressed response.







2bii: 2


1


1



Sticky Note

The lines are sketchy. A line drawn from plot to plot with a ruler would have been acceptable.



Sticky Note

Value missing from origin on y axis







2biii: 1


B


1



Sticky Note

Only mark point B has been awarded



Sticky Note

Total = 8 marks












2ai: 1


2aii: 0


2aiii: 2


1


1


1







2bi: 0



Sticky Note

To answer this question correctly, candidates must link changes in temperature and light intensity to direction. Vague references to changes in temperature or light intensity cannot be credited.







2bii: 3


1


1


1



Johngar

Sticky Note

Clean, straight lines drawn with a ruler between plots are perfectly acceptable.



Sticky Note

No value at origin for y axis







2biii: 0



Sticky Note

This candidate has chosen the wrong tack in answering this question. The question is fairly straightforward and aims to give candidates the opportunity to demonstrate their understanding of  the effect of increasing humidity on the rate of transpiration. Unfortunately, poor quality of written communication let many candidates down in this question.



Sticky Note

Total = 6 marks
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2.	 A student used the apparatus shown in the diagram below to carry out an investigation into the 
rate of water uptake by a freshly cut leafy shoot.


	 With the shoot in place in the apparatus, the level of water in the pipette was recorded every  
10 minutes for a total of 40 minutes.


	 The apparatus was then reset and a transparent polythene bag placed over the leafy shoot. The 
recordings were then repeated.


graduated pipette


shoot


rubber bung


syringe


water


	 (a)	 (i)	 Name the apparatus used to measure the rate of water uptake.	 [1] 


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


	 (ii)	 Why is it important that no air bubbles enter the apparatus?	 [1]


	


	


	 (iii)	 State two precautions the student should take when setting up the experiment to 
ensure that no air bubbles enter the apparatus.	  [2]
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	 (b)	 (i)	 Explain why the temperature and light intensity were controlled during this 
investigation.	 [3]


		  temperature


	


	


	


		  light intensity


	


	


	


		  Readings were taken and the total volume of water taken up by the leafy shoot was 
calculated, as shown in the table below.


Total volume of water taken up by the leafy 
shoot / cm3


Time 
/ minutes


not enclosed in 
polythene bag


enclosed in 
polythene bag


0 0 0


10 2.4 2.2


20 4.1 2.9


30 5.6 2.9


40 6.6 2.9
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	 (ii)	 Plot the results shown in the table opposite on the graph paper below.	 [4]
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16


	 (iii)	 Describe and explain the results shown. 	 [5]
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


6 Indicative content  
 
Gas exchange adaptations 


 {Skin/ body surface} is gas exchange surface  


 Outer body surfaces folded – further increases surface area 
for diffusion 


 Diameter of approximately 3 mm, length up to 45mm -  
narrow diameter gives short diffusion pathway  


 Cylindrical shape - high surface area to volume ratio 
 
Behaviour adaptations  


 Head and front part of body buried in  mud – when highly 
active, less of the body is buried – more surface in contact 
with gas exchange medium 


 Part of the body exposed to the water moves vigorously -
maintains steep concentration gradient 


 
Haemoglobin 


 Red in colour due to presence of haemoglobin – presence of 
respiratory pigment increases ability to absorb oxygen 


 Presence of blood vessels to transport oxygen/ maintain 
diffusion gradient 


 Haemoglobin may have higher affinity for oxygen 
 


6 3     
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


 7-9 marks 
Indicative content of this level is… 
 
Detailed explanation of gas exchange adaptations 
Detailed explanation of behavioural adaptations 
Detailed explanation of role of haemoglobin 
To award 9 marks a comment linking adaptations to survival in a 
low oxygen environment is required 
 
The candidates constructs an articulate, integrated account. 
which shows sequential reasoning.  The answer fully addresses 
the question with no irrelevant inclusions or significant 
omissions.  The candidate uses scientific conventions and 
vocabulary appropriately and accurately. 
 
4-6 marks 
Indicative content of this level is… 
Any two from: 
Explanation of gas exchange adaptations 
Explanation of behavioural adaptations 
Explanation of role of haemoglobin 
 
The candidate constructs an account correctly linking some 
relevant points, such as those in the indicative content, showing 
some reasoning. The answer addresses the question with some 
omissions. The candidate usually uses scientific conventions 
and vocabulary appropriately and accurately. 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


 1-3 marks 
Indicative content of this level is… 
Brief explanation of gas exchange adaptations 
OR 
Brief explanation of behavioural adaptations 
OR 
Brief explanation of role of haemoglobin 
  
The candidate makes some relevant points, such as those in the 
indicative content, showing limited reasoning. The answer 
addresses the question with significant omissions. The 
candidate has limited use of scientific conventions and 
vocabulary. 
 
0 marks 
The candidate does not make any attempt or give a relevant 
answer worthy of credit. 
 


      


 
Question 6 total 6 3 0 9 0 0 


 
  












Sticky Note

8 marks awarded.
This candidate has written a very good, coherent response to the question. They have fully explained how the worm is able to maximise gas exchange with its environment due to its anatomical and behavioural adaptations. They have also referred to the fact that the worm has haemoglobin to aid the transport of oxygen to respiring tissues. The examiner has placed the answer in the top marking band because all three main areas have been covered. The response did not gain the top mark because the section on the adaptations of the circulatory system was a little lacking in detail. The candidate could have used their knowledge of earthworm circulation to suggest that the tubifex worm might have a similar arrangement of blood vessels near the skin surface to maximise the rate of gas exchange.




















Sticky Note

6 marks awarded.
This candidate has written a fairly good, coherent response to the question. Firstly, they have stated that the worm's outer body surface is its gas exchange surface. They have then gone on to explain how the worm's shape and folded body surface combine to increase the rate of oxygen uptake. The candidate also gains credit for explaining that haemoglobin carries oxygen molecules to the respiring tissues of the worm. The candidate has made an attempt to explain how the worm's behaviour increases oxygen uptake but this section of the response is not sufficiently coherent to put it in the upper marking band. This places the response in the middle band and the examiner has  awarded the highest mark in the middle band.
















Sticky Note

A fairly good explanation of how the worm's shape increases the rate of diffusion although the candidate has made no mention of the fact that the worm exchanges gases through its outer body surface.



Sticky Note

A misconception seen too often in candidates' responses despite the fact that the stem of the question makes it clear that the worm lives in water.







Sticky Note

The candidate's attempt to explain the behavioural adaptations of the worm misses the point that vigorous movement increases the concentration gradient.



Sticky Note

A very superficial explanation for the presence of haemoglobin.

Overall, the candidate has attempted to explain the adaptations of the worm for gas exchange but there are obvious omissions. The examiner placed the answer in the middle band which is fair as more than one of the three areas has been covered. However, the explanations are superficial and the mark awarded is at the bottom end of the middle band - 4/9. 
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	 Explain how these adaptations enable Tubifex worms to survive in water with very low oxygen 
levels.	 [9 QER]
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6.	 Tubifex worms have a similar structure to earthworms. They are one of the few multi-cellular 
organisms that can survive in heavily polluted water which has low oxygen levels. Some of their 
adaptations to these conditions are described below.


	 •	 Diameter of approximately 3 mm, length up to 45 mm.
	 •	 Outer body surface is folded.
	 •	 Head and front part of body buried in mud – when highly active, less of the body is buried.
	 •	 Part of the body exposed to the water moves vigorously.
	 •	 Red in colour due to presence of haemoglobin.
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Question Marking details Marks Available 
AO1 AO2 AO3 Total Maths Prac 


5 (a) (i)  10 µm or less (1) 
Mesh size needs to be less than {widest part of the smallest 
organism/ Pseudo-nitzchia} (1) 
Second marking point can only be awarded if first is 
awarded 


  2 2 


  
 


2 


 (b) (i)  A. Site 1 is more biodiverse (1) 
B. (Species richness is same for) both sites as they have 


 the same {number/amount} of species (1) 
C. site 2 is dominated by one species / site 1 has more 


 evenness in the size of each population/ OWTTE (1) 
Accept correct calculations for 3 marks  
Site 1 = 0.74 Site 2 = 0.07 


 3  3 


  


  (ii)  Simpson’s (index) 1   1   
  (iii)  • Sample in more locations along coastline (1) 


• Sample more than once in a day / more frequently (1) 
• Use a {larger diameter/ bigger} net / increase volume of 


water sampled / increase sample size (1) 


  3 3 


 3 


  (iv)  {(water) temperatures / light intensities} higher (in summer) (1) 
Higher {growth/ reproduction} rate of phytoplankton and ref to 
relevant risk to humans/ ORA (1) 
 


  2 2 


  


    
Question 5 total 1 3 7 11 0 5 


 
  
















5a: 0



Sticky Note

The size suggested is not smaller than the smallest dimension of the Pseudo-nitzschia shown in the photomicrograph. 







5bi: 0


5bii: 1


5biii: 0


1



Sticky Note

A very vague response. This shows the importance of good written communication.







5biv: 0



Sticky Note

Again a very poorly expressed response with no reference to an increase in temperature nor how this might affect the numbers of phytoplankton.



Sticky Note

Total  = 1 mark
















5a: 0



Sticky Note

Despite the scale bars many candidates did not realise that they needed to use mesh which was smaller than the smallest dimension of the phytoplankton.







5bi: 1


5bii: 0


5biii: 2


B


1


1


1



Sticky Note

This kind of response was commonly seen, where candidates could reason that the two sites had the same number of species but they found it difficult to express the difference between the two. In this particular case the candidate has only been given one mark as they have not stated which site had the greatest biodiversity.



Sticky Note

Good responses in this part of the question could be summarised as increase; frequency, number of locations and size of the sample. Most good candidates could name two improvements but few gained the third mark. It should be emphasised to candidates that if three marks are available then they need to give three improvements.  







5biv: 1


1



Sticky Note

Many candidates were able to reason that an increase in temperature would lead to a higher growth rate of phytoplankton. Far fewer were able to link the increase in phytoplankton numbers to the risk to human health which is why the frequency of monitoring was increased.



Sticky Note

Total = 4 marks
















5a: 2


1


1



Sticky Note

An excellent answer, well expressed.







5bi: 0


5bii: 1


5biii: 2


1


1


1



Sticky Note

Unfortunately, this candidate has given the same improvement twice (increase sample size).







5biv: 1


1



Sticky Note

Once again, the candidate has not linked the increase in phytoplankton numbers to the need to sample more frequently because of the risk to human health.



Sticky Note

Total = 6 marks
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5.	 Phytoplankton is the term used to describe the microscopic photosynthetic organisms that live 
in bodies of water, mainly near the surface. They are the main food source of many shellfish and 
crustaceans. However, some phytoplankton species can produce toxins that accumulate in the 
tissues and organs of shellfish. If the shellfish are eaten by humans, this can cause a form of 
food poisoning.


	 Members of European Union states are required to monitor both the presence and distribution 
of marine phytoplankton which can produce toxins in areas where shellfish are harvested.


	 One possible method for estimating the biodiversity of phytoplankton is to use a net to capture the 
organisms present in a known volume of water. This is then followed by microscopic examination 
of the organisms to identify them and estimate population numbers.


	 A diagram of one net used is shown below.


buoys to keep the net floating upon towing


PVC cylinder


frame


towing rope
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	 (a)	 When using this method to catch phytoplankton, the mesh size (size of the holes in the 
net) for the net has to be chosen carefully. Photomicrographs of three of the most harmful 
phytoplankton are shown below.


		  Suggest what mesh size would be used to obtain the most accurate count of these 
phytoplankton. Explain your answer.	 [2]


	


	


	


	


50 µm 50 µm50 µm


Alexandrium Dinophysis Pseudo-nitzschia
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	 (b)	 The table below shows the results of monitoring two different sites along a 2 km stretch of 
coastline for potentially harmful phytoplankton. All samples were taken on the same day 
using the same sampling method.


phytoplankton
Number of cells at each site / cells dm–3


SITE 1 SITE 2


Pseudo-nitzschia 780 49 000


Alexandrium 530 0


Dinophysis 650 400


Prorocentrum lima 0 0


Prorocentrum cordatum 420 1 480


Lingulodinium polyedrum 0 0


Protoceratium reticulatum 0 20


	 (i)	 Use the data to state which site has the greatest biodiversity. Explain your answer.
	 [3] 


	


	


	


	 (ii)	 Name a statistical test which could be used to compare the biodiversity of the two 
sites.	 [1]


	


	 (iii)	 The two sites sampled showed significant variation in the distribution of 
phytoplankton. Suggest improvements to the sampling method in order to further 
investigate biodiversity along the stretch of coastline.	 [3]
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	 (iv)	 The data collected from phytoplankton monitoring are used to provide early warnings 
to the shellfish industry to try to minimise the risk of food poisoning. Phytoplankton 
levels are monitored at different frequencies throughout the year as shown below:


Time of year Sampling frequency


March to September Weekly


October to November Fortnightly


December to February Monthly


		  The Chart below shows the average water temperature at the sampling site.
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		  Explain why monitoring takes place more frequently between March and September.
	 [2]


	


	


	
11


Month












2ai: 1


2aii: 0


2aiii: 0


1



Sticky Note

A more detailed answer is required here.



Sticky Note

It seems that the candidate has not had direct experience of using a potometer.







2bi: 3


1


1


1



Sticky Note

A very good response to this question, gaining full marks.







2bii: 4


1


1


1


1







2biii: 5


A


1


B


C


1


1


D


1


E


1



Sticky Note

Total = 13 marks
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2ai: 1


2aii: 0


2aiii: 1


1


1



Sticky Note

A more detailed answer required here.







2bi: 3


1


1


1



Sticky Note

A very good response to this question. The candidate has understood the concept well and has written an accurate and detailed response.







2bii: 3


1


1


1



Sticky Note

The zero has been omitted on the y-axis, resulting in a lost mark.







2biii: 4


1


1


1


1



Sticky Note

A very good response on the whole. The candidate does not gain all the marks available because they have not given a clear explanation of humidity increasing inside the bag. Reference should be made to the build-up of water vapour or an increase of humidity inside the bag.



Sticky Note

Total = 12 marks
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