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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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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


3 (a)   Phylogenetic tree/Evolutionary tree/phylogenic (1) 


Accept Cladogram 


NOT Family tree/pedigree diagram 


1   1 
  


 (b) (i)  Diagram B (1) 


Hippo closest relative/shares most recent common ancestor with 


the hippo (1) 


Fewest differences/most similarities/or use of data (1) 


 
1 


 
2 3 


  


  (ii)  Classification {may change/not fixed/not permanent} (1) 


 As more {information/knowledge/techniques} becomes 


available/OWTTE (1) 


2 
 


 2 
  


 (c)   Family (1) 1   1   


 (d) (i)  Increase from Antarctic circle to the tropics (1) 


Accept as latitude decreases numbers increase 


Reject references to latitude increasing 


Reject reference to Arctic 


levels off/slight decrease in the tropics (1)  


 2  2 


  


  (ii)  Temperature/food availability (1)  1  1   


  (iii)  Two peaks/OWTTE (1)  


Accept two modes  
1  1 1  


    
Question 3 total 4 5 2 11 1  


 


  












3a: 1


1



Sticky Note

Correct







3bi: 3


3bii: 2


3c: 1


1


1


1


1


1


1



Sticky Note

Excellent, concise answer
3 marks awarded



Sticky Note

Correct, concise answer.
2 marks awarded



Sticky Note

Evident understanding of the taxonomic hierarchy
1 mark awarded











3di: 1


3dii: 1


3diii: 1


1


1


1



Sticky Note

One mark given as candidate used alternative wording. Ideally would have talked about antarctic circle and not south pole. Increase, rather than use of values, would be preferred. No mention of leveling off in tropics - a common type of omission when describing a trend. 



Sticky Note

Correct
1 mark awarded



Sticky Note

Correct
1 mark awarded












3a: 1


1



Sticky Note

Correct
 One mark awarded







3bi: 3


3bii: 0


3c: 0


1


1


1



Sticky Note

Well answered
3 marks awarded



Sticky Note

A number of candidates are unaware of the meaning of the tentative nature of classification.
0 marks awarded



Sticky Note

Incorrect
0 marks awarded











3di: 1


3dii: 0


3diii: 1


1


1



Sticky Note

Mark given BOD. Ideally would have mentioned increase rather than use figures. Also neglected to describe trend in the tropics.
One mark awarded



Sticky Note

Too vague
0 marks awarded



Sticky Note

Two peaks
1 mark awarded












3a: 1


1



Sticky Note

Correct
1 mark awarded







3bi: 0


3bii: 1


3c: 1


1


1



Sticky Note

Candidate was unable to interpret the information in the table nor name the closest living relative
0 marks awarded



Sticky Note

Benefit of doubt given here
1 mark awarded 



Sticky Note

Correct
1 mark awarded











3di: 1


3dii: 1


3diii: 0


1


1



Sticky Note

A quite common error on this question. Antarctic is in bold in question, but many chose arctic. Nevertheless candidate recognised leveling off in tropics
1 mark awarded



Sticky Note

Correct
1 mark awarded



Sticky Note

Candidates are expected to understand the meaning of mode - very few do
0 marks awarded
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3.	 Whales and dolphins belong to a single group of carnivorous, marine mammals called the 
cetaceans (order Cetacea). Cetaceans are comprised of three sub-orders: Odontoceti (toothed 
whales including sperm whales and dolphins), Mysticeti (baleen whales), and Archaeoceti (the 
extinct ancestors of modern whales).


	 There have been a number of theories regarding the closest living relative to the cetaceans.


	 The diagrams below illustrate two of these theories. With the exception of the cetacean, all the 
mammals shown belong to the order Artiodactyla.


	 (a)	 State the term used to describe diagrams such as those shown above.	 [1]


	


Diagram A Diagram B
Cow Cow


Deer Deer


Hippo Cetacean


Pig Hippo


Peccary Pig


Camel Peccary


Cetacean Camel
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	 (b)	 The values given in the following table show the number of differences in the nucleotide 
sequence of the gene coding for the synthesis of the milk protein casein in different 
mammals.


Sperm
whale 3


Dolphin 3 2


Hippo 4 3 3


Cow 9 8 8 8


Camel 12 11 11 12 14


Deer 11 10 10 10 4 16


Pig 11 10 10 11 13 14 13


Peccary 14 12 13 14 16 16 18 7


Baleen 
whale


Sperm 
whale Dolphin Hippo Cow Camel Deer Pig


	 (i)	 Use the information in the table to explain whether Diagram A or Diagram B 
represents the currently accepted theory regarding the closest living relative to the 
cetaceans.	 [3]


	


	


	


	


	 (ii)	 Modern taxonomic classification combines Cetacea and Artiodactyla into a single 
order, the Cetiartiodactyla. Explain how this illustrates the “tentative nature” of 
biological classification.	 [2]


	


	


	


	 (c)	 Both the common bottlenose dolphin (Tursiops truncates) and the killer whale (Orcinis orca) 
belong to a smaller taxonomic group of the sub-order Odontoceti called the Delphinidae. 
Name the group in the taxonomic hierarchy to which the Delphinidae belong.	 [1]
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	 (d)	 In 2011, an international group of researchers used sightings from three oceanic surveys 
to predict patterns in the global distribution of marine mammals. The table lists the 
mammalian groups included in the survey.


Mammalian group Examples


Pinnipeds seals and sea lions


Small odontocetes dolphins


Large odontocetes sperm whales and killer whales


Mysticetes baleen whales


		  The following graph shows the predicted number of species by latitude.
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	 (i)	 Describe the effect of latitude on the number of species of small odontocetes from 
the antarctic circle to the tropics.	 [2]


	


	


	


	 (ii)	 State the environmental factor that is most likely to explain the distribution of all 
marine mammal species.	 [1]


	


	 (iii)	 Why is the curve for all marine mammal species described as showing a bimodal 
distribution?	 [1]
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


5 (a) (i)  electrocardiogram (1) reject electrocardiograph/echocardiogram 1   1 
 


 


  (ii)  75 (1)  1  1 1  


  (iii) I SAN generates {electrical impulse/wave of excitation/electrical 


signals} (1) 


(causes) depolarisation of atria (1) 


(causes) contraction of atria/atrial systole (1) 


3   3   


   II Any three (x1) from: 


A. AVN {transmits/relays/passes on} {electrical impulse/electrical 
signals/wave of excitation}(1) 


B. Passes through {Bundle of His/Purkinje tissue/septum}(1) 
C. Depolarisation of ventricles(1) 
D. Causes contraction of ventricles/ventricular systole(1) 


3   3  


 


   III Repolarisation of ventricles (1) 


Causes ventricular diastole/relaxation of ventricles (1) 
2   2   


 (b)   Shorter/closer together (1) NOT quicker/faster 


(due to) shorter isoelectric line/flat part/PR segment/P-QRS 


interval/T-P interval/less time between {atrial systole and ventricular 


systole/ventricular systole and ventricular diastole/ventricular 


systole and atrial systole} (1) 


 1 1 2  


 


 (c) (i)  Circle at any point around the PR segment/flat section of the graph 


between the endpoint of the P wave and the onset of the QRS 


complex (1) 


Circle may extend slightly into QRS complex (NOT further than 


letter Q) but may extend to the start of the P wave ( NOT further 


than start) 


 1 
 


1  


 


  (ii)  AVN (1) Accept bundle of His/Purkyne tissue   1 1   


  (iii)  Slow heart rate/bradycardia/longer for a heart beat/longer between 


atrial systole and ventricular systole (1) 
 1  1   


    
Question 5 total 9 4 2 15 1   












5ai: 1


5aii: 1


5aiii1: 2


1


1


1


1



Sticky Note

Correct
1 mark awarded



Sticky Note

Correct
1 mark awarded



Sticky Note

Neglected to mention depolarisation of atria.
2 marks awarded







5aiii2: 3


5aiii3: 2


5b: 1


5ci: 0


1


1


1


1


1


1



Sticky Note

Since the ECG measures electrical activity then ideally would have said that the AVN transmits electrical impulses. Nevertheless 3 MAX from 4 mark points.



Sticky Note

Excellent answer
2 marks awarded



Sticky Note

Candidate explains "why" the distance decreases - not "how" (common error)
1 mark awarded



Sticky Note

Circle extends too far into QRS complex
0 marks awarded







5cii: 1


5ciii: 1


1


1



Sticky Note

Correct, phonetic spelling allowed
1 mark awarded



Sticky Note

"Irregular" ignored
1 mark awarded












5ai: 1


5aii: 1


5aiii1: 2


1


1


1


1



Sticky Note

Correct
 1 mark awarded



Sticky Note

Correct
1 mark awarded



Sticky Note

Fails to explain the role of the SAN
2 marks awarded







5aiii2: 2


5aiii3: 2


5b: 1


5ci: 0


1


1


2


1



Sticky Note

Fails to explain the role of the AVN or Purkyne tissue.
2 marks awarded



Sticky Note

Excellent answer
2 marks awarded



Sticky Note

Explains "why" the distance decreases - not "how"
1 mark awarded



Sticky Note

Did not refer to graph on previous page in order to "spot the difference"
0 marks awarded







5cii: 0


5ciii: 0



Sticky Note

Ventricles are not a region of conducting tissue
0 marks awarded



Sticky Note

Incorrect
0 marks awarded












5ai: 0


5aii: 1


5aiii1: 1


1


1



Sticky Note

Electrocardiogram
0 marks awarded



Sticky Note

Correct
1 mark awarded



Sticky Note

Correct stage of cardiac cycle but the events during the ECG not explained.
1 mark awarded







5aiii2: 1


5aiii3: 1


5b: 1


5ci: 1


1


1


1


1



Sticky Note

Correct stage of cardiac cycle but the events during the ECG not explained
1 mark awarded



Sticky Note

Correct stage of cardiac cycle but no mention of repolarisation
1 mark awarded



Sticky Note

No mention of "how" the distance is decreased
1 mark awarded



Sticky Note

Correct
1 mark awarded







5cii: 0


5ciii: 0



Sticky Note

Not a region of conducting tissue
0 marks awarded



Sticky Note

Incorrect
1 mark awarded












18


(2400U20-1)18


Examiner
only


© WJEC CBAC Ltd.


5.	 An ECG is a test that can be used to check the heart’s rhythm and electrical activity. Sensors 
attached to the skin are used to detect the electrical signals produced by the heart each time it 
beats. The graph below shows part of a trace from a healthy person at rest.


	 (a)	 (i)	 What does the abbreviation ECG represent?	 [1]


	


	 (ii)	 Calculate the heart rate of the person in beats per minute (bpm).	 [1]


Heart rate = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . bpm


	 (iii)	 Explain the events occurring during;


	 I.	 The P wave.	 [3]
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	 II.	 The QRS complex.	 [3]


	


	


	


	


	 III.	 The T wave.	 [2]


	


	


	


	 (b)	 During exercise there is little change to the lengths of the P wave, QRS complex, or T 
wave. Describe and explain how the distance between consecutive P waves would differ 
in a person taking exercise.	 [2]


	


	


	


	 (c)	 The ECG trace below illustrates an abnormality known as a First Degree Heart Block.


	 (i)	 On the graph above circle one region of the ECG where this abnormality occurs. 
	 [1]
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	 (ii)	 Conclude which region of the conducting tissue of the heart is affected by a First 
Degree Heart Block.	 [1]


	


	 (iii)	 Suggest the effect that a First Degree Heart Block would have on the functioning of 
the heart.	 [1]
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


6    Indicative content 


Definitions: 


mesophyte – adapted to conditions of 


{adequate/moderate/sufficient/owtte} water supply 


xerophyte – adapted to conditions where water is scarce/groundwater 


is frozen/named example/dry conditions. 


hydrophyte – adapted to aquatic conditions/live in water/float on 


surface of water 


 


Pinus/xerophyte 


Adaptations to reduce transpiration/water (vapour) loss  
Comments must relate to image Reject adaptations not visible 
Linked points: 


 Sunken stomata/stomata in pits + trap humid air/to reduce 
{diffusion/concentration/water potential} gradient 


 Small leaves/needle shaped/compact + reduce surface 
area/SA:vol 


 {fewer/smaller} stomata + {fewer/smaller} gaps for water loss 


 Thick cuticle/epidermis + reduce evaporation/water loss 


 Fibres/sclerenchyma/lignified tissue + provides support/prevents 
wilting 


 
Potamogeton/hydrophyte 


Linked points: 


 Cuticle thin/absent  + no need to reduce water loss/evaporation 


 Stomata on {upper/adaxial} surface/no stomata on {lower/abaxial} 
surface + for gas exchange with air 


 Air spaces/Aerenchyma/lacunae + 
provide { buoyancy/flotation} for {light/photosynthesis}/{act as gas 
reservoir/for gas exchange} 


 {Little/no} {lignified tissue/xylem} + water provides support 


 Poorly developed/little xylem  + water provided by surroundings 


3 6  9 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


    7-9 marks 
Correct Definitions of xerophytes + hydrophytes + mesophytes.   
+ Full description of Pinus xerophytic adaptations 
+ Full description of Potamageton hydrophytic adaptations 
 
The candidate constructs an articulate, integrated account, correctly linking 
relevant points, such as those in the indicative content, which shows 
sequential reasoning. The answer fully addresses the question with few 
irrelevant inclusions or significant omissions. The candidate uses scientific 
conventions and vocabulary appropriately and accurately. 
 
4-6 marks 
Any two from: 
definitions of mesophytes/xerophytes/hydrophytes  
description of adaptation of the xerophyte  
description of adaptation of the hydrophyte 
 
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. 
 
1-3 marks 
 
A definition of xerophyte/hydrophyte/mesophyte 
or an adaptation of xerophytes  


or an adaptation of hydrophytes 


 


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 3 6  9   
















A


A


B


B


B


A



Sticky Note

All three aspects of the question were addressed with no significant omissions or irrelevances. This answer merits full marks



Sticky Note

Correct explanation of mesophyte



Sticky Note

Correct explanation of xerophyte



Sticky Note

Three relevant adaptations of Pinus leaves described and explained



Sticky Note

Correct explanation of hydrophyte







C


C


C


C



Sticky Note

Four relevant adaptations of Potamogeton described AND explained
















A


A


A


C



Sticky Note

Although all three aspects of the question were addressed there were a number of significant omissions. 
This answer merited 5 marks.



Sticky Note

Satisfactory explanations of mesophyte, xerophyte and hydrophyte



Sticky Note

The question requires candidates to describe and explain adaptations of leaves of Pinus and Potamogeton. This answer describes general adaptations of xerophytes and hydrophytes.



Sticky Note

Correct description and explanation







C


B



Sticky Note

No explanation of need for buoyancy.



Sticky Note

Correct description and explanation



Sticky Note

Correct description and explanation



Sticky Note

Inaccurate information
















A


A



Sticky Note

Incorrect description of mesophyte



Sticky Note

Very few relevant points made. This answer was awarded 2 marks.



Sticky Note

Correct descriptions of xerophyte and hydrophyte



Sticky Note

No relevant or accurate information here
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6.	 Many plants such as Quercus (oak), Ligustrum (privet) and Narcissus (daffodil), are mesophytes. 
However, other plants can be classified as xerophytes or hydrophytes.


	 The photomicrographs below show transverse sections through the leaves of Pinus (pine) and 
Potamogeton (pondweed).


	 Pinus (pine) – a xerophyte.


1.0 mm


1.0 mm


	 Potamogeton (pondweed) – a hydrophyte.







(2400U20-1) Turn over.23


23
Examiner


only


© WJEC CBAC Ltd.


	 Explain what is meant by the terms mesophyte, xerophyte and hydrophyte.


	 For both Pinus and Potamogeton describe and explain how their leaf structure enables them to 
survive in their respective environments.  	 [9 QER]


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	











