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All Candidates' performance across questions

Questig !itle E Meian SD Max Mark F E Attempt % |

1(a)(i) 4132 0.9 0.7 2 46.8 98.5
1(a)(iii) 4138 0.8 0.7 2 41.3 98.7
1(b)(ii) 4105 0.9 0.7 2 45.6 97.9
1(b)(iv) 4102 0.7 0.6 2 35.3 97.8
2(a) 4072 0.9 0.9 3 29.6 97.1
2(c) 3812 13 1.2 4 31.7 90.9
3(b) 4094 2.4 15 5 47.3 97.6
3(d) 4163 2 1 4 49.3 99.3
4(a)(ii) 4026 0.2 0.4 1 17.9 9%
4(b) 4109 2 1 4 49.8 98
4(d)(i) 4153 0.9 03 1 88.5 99
4(d)(iii) 3827 0.9 0.4 1 85.1 91.3
5(a)(i) 3970 0.5 0.5 1 47.7 94.7
5(a)((iii) 4007 2.7 2 8 33.8 95.6
5(c) 4114 0.9 0.9 3 29.7 98.1

A level Biology Unit 2 2400U20-1

Question
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Facility Factor %



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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3. Whales and dolphins belong to a single group of carnivorous, marine mammals called the
cetaceans 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.

Diagram A

Deer

—
Pig
Camel Peccary
Cetacean Camel
—
(a) State the term used to describe diagrams such as those shown above. ]
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(b) The values given in the following table show the number of differe in the nucleotide
sequence of the gene coding for the synthesis of the mifk protein casein in different

9

mammals.
Sperm ‘
whale 9 ,
Dolphin 3 2
Hippo 4 3 3
Cow 9 8 8 8
Camel 12 1 1" 12 14
Deer 11 10 10 10 4 16
Pig 11 10 10 1 13 14 13
l Peccary 14 12 13 14 16 16 18 7
Baleen Sperm ; ; ;
shals whals Dolphin | Hippo Cow Camel Deer Pig
() 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]
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(i) Modern taxonomic classification combines Cetacea and Artiodactyla into a single
order, the Cetiartiodactyla. Explain how this illustrates the “tentative nature” of
biological classification. [2]
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(c) Boththe common bottlenose dolphin (Tursiops truncates) and the killer whale (Orcinis orca)

belong to a smaller taxonomic group of the sub-order Odontocsti called the Delphinidae.
Name the group in the taxonomic hierarchy to which the Delphinidae belong. ]
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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 B
the antarctic circle to the tropics. [2]
Moo B Soth Ple . M 5o smalla  nmbec.._of .
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(i) State the environmental factor that is most likely to explain the distribution of all
marine mammal species. [1]
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(i) Why is the curve for all marine mammal species described as showing a bimodal
distribution? [
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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.

Diagram A Diagram B
Cow
Deer ﬁ Deer
A Cetacean
Camel
é Cetacean
(a) State the term used to describe diagrams such as those shown above. 11

Examiner
only
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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.

e | . K
whale ’7
Dolphin 3 2 C":
Hippo 4 3 3 8

Cow 9 8 8 8 S
Camel 12 1 11 12 14

Deer 1 10 10 10 4 16

Pig 1 10 10 11 13 14 13
Peccary 14 12 13 14 16 16 18 7
Selesn | SPeIM | Doiphin | 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]

Or
onkiy 3- e liglecence N QAUCICS Cnd.
WHTWQ- TR, Bae Cetoceon

oNn -
C@c’m Modern taxonomic classification combines Cetacea and Artiodactyla into a single
order, the Cetiartiodactyla. Explain how this illustrates the “tentative nature” of
biological classification. [2]
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(c) Boththe 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
i 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)

11

Describe the effect of latitude on the number of species of small odontocetes from
the antarctic circle to the tropics. [2]

(N2 W\vawofe

(ii)

(iii)

i verg low (fotol <10). At e o

@n fing (W ko S Lpprow).

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

0 =

Why is the curve for all marine mammal species described as showing a bimodal
distribution? [1]
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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.

Diagram B @
5

Camel L ” Peccary
A Cetacean ~ Camel

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

Fllogeneric ¢

Diagram A

Peccary
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(b) The values given in the following table show the number of differences in the nuclectide
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
'a,apigfg \SN%‘;Z 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]
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F} (i) Modern taxonomic classification combines Cetacea and Artiodactyla into a single
g: order, the Cetiartiodactyla. Explain how this illustrates the “tentative nature" of
- biological classification. [2]
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(c) Boththe 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 spefm 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]

Low popuiation /.art0 . ncre o ces paioras.
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(ii) State the environmental factor that is most likely to explain the distribution of all
marine mammal species. 1]

........ [Empertore

(i)  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
(a) Phylogenetic tree/Evolutionary tree/phylogenic (1)
Accept Cladogram 1 1
NOT Family tree/pedigree diagram
(b) | () Diagram B (1)
Hippo closest relative/shares most recent common ancestor with 1 2 3
the hippo (1)
Fewest differences/most similarities/or use of data (1)
(i) Classification {may change/not fixed/not permanent} (1)
As more {information/knowledge/techniques} becomes 2 2
available/OWTTE (1)
(c) Family (1) 1 1
d | Increase from Antarctic circle to the tropics (1)
Accept as latitude decreases numbers increase
Reject references to latitude increasing 2 2
Reject reference to Arctic
levels off/slight decrease in the tropics (1)
(i) Temperature/food availability (1) 1 1
(i) Two peaks/OWTTE (1) 1 1 1
Accept two modes
Question 3 total 4 5 2 11 1
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3. Whales and dolphins belong to a single group of carnivorous, marine mammals called the
cetaceans 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.

Diagram A

Deer

—
Pig
Camel Peccary
Cetacean Camel
—
(a) State the term used to describe difgrams such as those shown above. ]
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Correct





(b) The values given in the following table show the number of differe in the nucleotide
sequence of the gene coding for the synthesis of the mifk protein casein in different

9

mammals.
Sperm ‘
whale 9 ,
Dolphin 3 2
Hippo 4 3 3
Cow 9 8 8 8
Camel 12 1 1" 12 14
Deer 11 10 10 10 4 16
Pig 1 10 10 1 13 14 13
l Peccary 14 12 13 14 16 16 18 7
Baleen Sperm ; ; ;
shals whals Dolphin | Hippo Cow Camel Deer Pig
() 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. 1 [3]
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(i) Modern taxonomic classification combines Cetacea and Artiodactyla into a single
order, the Cetiartiodactyla. Explain how this illustrates the “tentative nature” of
biological classification. 1 [2]
............ o closss m‘%hm B b shacgad MWPJ
........... BB M VBQ:('MM sividsan i A(A;Ir_d;xc.o«lkrzd.marv. Hona . T
...... ‘A TR o ST OO {-&xad &G\"lm A
(c) Boththe common bottlenose dolphiul (Tursiops truncates) and the killer whale (Orcinis orca)

belong to a smaller taxonomic group of the sub-order Odontocsti called the Delphinidae.
Name the group in the taxonomic hierarchy to which the Delphinidae belong. ]
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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
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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]
Nser....... Baiost Sosbh Pnl&-. .......... Here Y-S W smallar  pombec of
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(i) ~ State the environmental' factof that is most likely to explain the distribution of all
marine mammal species. var [1]
Q' :3
.......................................................................................... k«m\'«—s ( mb.r
(i) Why is the curve for all marine mammal species described as showing a bimodal
distribution? [
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t .
............................... Svow..  the . Kt HEE . nenosc o Specisr .. ... .
1

11

© WJEC CBAC Ltd. (2400U20-1) Turn over.

24000201

"

Examiner

3di: 1
3dii: 1
3diii: 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










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.

Diagram A Diagram B
Cow
Deer ﬁ Deer
A Cetacean
Camel
é Cetacean
(a) State the term used to describe diagrams such as those shown above. 11

Examiner
only
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Sticky Note

Correct
 One mark awarded
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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.

e | . K
whale ’7
Dolphin 3 2 C":
Hippo 4 3 3 8

Cow 9 8 8 8 S
Camel 12 1 11 12 14

Deer 1 10 10 10 4 16

Pig 1 10 10 11 13 14 13
Peccary 14 12 13 14 16 16 18 7
Selesn | SPeIM | Doiphin | 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
cetgceans. [3]

ol
oy 37 le liglecence n QAU OO
WHTWQ- TR, Qe Cetoceon

Modern taxonomic classification combines Cetacea and Artiodactyla into a single
order, the Cetiartiodactyla. Explain how this illustrates the “tentative nature” of

biological classification. [2]

AN BA0L A2 D e el
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(c) Boththe 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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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
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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
i 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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(ii)

(iii)
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Examiner
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Describe the effect of latitude on the number of species of small odontocetes from o
the antarctic circle to the tropics. [2] @

@n fing (W ko S Lpprow).

State the environmental factor that is most likely to explain the distribution of all
marine mammal species. 1] @

0 =

Why is the curve for all marine mammal species described as showing a bimodal

distribution? [ @
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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










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.

Diagram B @
5

Camel L ” Peccary
A Cetacean ~ Camel

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

Fllogeneric ¢

Diagram A

Peccary

Examine
only
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Sticky Note

Correct
1 mark awarded





9
Examiner
(b) The values given in the following table show the number of differences in the nuclectide | °"¥
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 " 10 10 1" 13 14 13
Peccary 14 12 13 14 16 16 18 7
TAZ?; \SN%‘ZZ Dolphin Hippo Cow Camel Deer Pig i
(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]
Diagram A DIVA b0SE Seauences. o Cioscly.............
[eladed. NUcleoniaes. 0 ookl e Jpiar......... .
By R O T e T 3 B S T B S R
K
oo yatt s a1 ey A5 e P S A S RS AT
r
F} (i) Modern taxonomic classification combines Cetacea and Artiodactyla into a single
g: order, the Cetiartiodactyla. Explain how this illustrates the “tentative nature" of
- biological classification. 1 21 @
s CloSsiioalion 1s.uery Lalioie a5 ime fas ganc............
DU 1S KIE(SPECIES Oy GSCOVERED SOTIE. SPECIES........
Ofpe0r 006 COSEY feialafed o olies ...
(c) Boththe 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] @
foml; '
.......... L o

W

© WJEC CBAC Ltd, (2400020-1) Turn over.

3bi: 0
3bii: 1
3c: 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
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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 spefm whales and killer whales
Mysticetes baleen whales

The following graph shows the predicted number of species by latitude.

60

Number of species

T ——
/// \\\ -‘\\’ \
gtk "\\5%

o \
~‘QJ' LT \‘f'l‘
N e e S
s equ"ator tarcti
circle temperate zone tropics temperate zone circle
North Pole South Pole
Latitude
All marine mammal species
----------- Pinnipeds
- — — - Small odontocetes
------ Large odontocetes
| Mysticetes
10 ©WJEC CBAC Lid (2400U20-1)





1

(i) Describe the effect of latitude on the number of species of small odontocetes from
the antarctic circle to the tropics. [2]

Low popuiation /.0rflCS.JICIeaCEd I0MQUDs............
CQLOLEL. WIL G [eL. GORCIARIIES. /i KiMpeatore.
ZO0E.JC0R00es [l LeveRS ofQtropict

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

........ [Emperabee

(i)  Why is the curve for all marine mammal species described as showing a bimodal
distribution? (1

Boih oreas prom o fo.ontoche fove genen ........
poter., [owe Lo figh He SIcaals........................ B

1

1

© WJEC CBAC utd. (2400U20-1) Turn over.

&2 3dic1
gz 3diic 1

3diii: 0



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










Examiner
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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.

Diagram A f Diagram B y

\, K

P

’* Cetacean

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

Camel

08
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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 3
whale
Dolphin 3 2
Hippo 4 3 3
Cow 9 8 8 8
Camel 12 11 1 12 14
Deer 1 10 10 10 4 16
Pig 1 10 10 1 13 14 13
Peccary 14 12 13 14 16 16 18 7
Baleen Sperm Dolphin Hippo Cow Camel Deer Pi
whale whale P PP g
(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]
(i)  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) Boththe 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]

09
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10

(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.

60
(2]
Q0
O
o}
Qo
(/7]
L
o
—
€
>
zZ

gemTomes
§ J{I
Nam
) equator .
arctic I, antarctic
~ —<—temperate zone —~<——— tropics ——=temperate zone =+ . —
circle circle
North Pole South Pole
Latitude
All marine mammal species

------------ Pinnipeds

- — —- Small odontocetes

—————— Large odontocetes

-------- Mysticetes
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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]

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

(i)  Why is the curve for all marine mammal species described as showing a bimodal
distribution? 1]

Examiner

only

11
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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.

10:{g H ] :L'l HH e ﬁii{ 1
H Pttt SEEEREasnunanETy fREREERnEn avupa i : e
08 I 1 - +i3.3 R } 4 BB
i RS BNEBE B I T (M
- ' 4. v . -} ,-.. - + 2
Electric 0.6 i et il T e |
potential / mV BERAN AN CETAL ARR Y I s SN ASWHE SREm A4 § EY A, ! 4
0-4 INEAW NN EE ERESR F NS NN 4 43 } { } { 133
{ I : ! 4 : i i
AR . - S B - N B + + - e -
0.2+ ( — rt
T3 ]
|8
i 1
1 t 1 ! 4{ 'S
0'0.,.?,: HaE R = | Tt T ' H
.:4 I e , e I" f id 1l 11 18
= o T 58 ERRY 123! : 1 s il 3 i
0.2 B _Sl 82 2 R0 &1 ERRRNRRY A o223 !
il B 5 S SEEE Rl b
—0.4 A f -

() 02 ba 06 08 1.0 14 16

Time/s

[

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

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

i1t e

e r

P

Heart rate = 7‘5 bpm
(iii) Explain the events occurring during;

I.  The P wave. (s AN) [3]

Tow Area.. cpemek,... Thw. . sino-akeial _ndbe on Yo cight @deim
a wove

Shadk ... SHrmolokes A dlzeXtical . AxPige.  fxelYoNes.... .

|

18
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Il.  The QRS complex. [3]

Cpodt . adh M Swoulse NS sesk. . dowa. u«b«d—k”/”tk

sS4 Ha ‘:M?‘A“‘ s 3o Hae muscle @ VRAbrveley
. TheTwave.  essine Ham Fo  contracy, 2]

44444 gzpo\mmbq.b'aa of B " VUSSR V728 W5 X SO - vt-, S °70\ s A 99 U o

(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]

Tast wodh . be . o Shorbsc . distane. . bohamn  consacbue. P wevas

e BONGR L Mo | @¥agaa mhh&\‘wﬂﬁhn&nrs

?/’"d“\‘& e -] Hae needs

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

1 S o | ‘
{ | WD BEN O WS E1 I
" Rl R |
: i
B 3 'f?} I
ks | uezien
t 04t—++—t—ittHt—t 4 o 8 —
5 i
2 —
2 i 3
= !
Q 7
o] ENRER T SResasmsasEans)’ &3 ¥
Z boft s = R R O A
;R e e et s
0.6 0.8 1.0 1.2 1.4 1.6 1.8

Time /s

(i) On the graph above circle one region of the ECG where this abnormality occurs.

(1]
19
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(1)

(iil)

20
Conclude which region of the conducting tissue of the heart is affected by a First
Degree Heart Block. o [l
........ e By onen YeERNOE nodL(AVN)
Suggest the effect that a First Degree Heart Block would have on the functioning of
the heart. (]
.................................... & woud  coese  Ma o laea Gl
....................................... be o in .. ond . slower ;  ondh
s WO delo Haa conkbrociNon
\‘é veakemicles
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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.

10107 FEET

vl IFREA ERW : } H B N NN 3 i
&3 S SR RS U8 - 18 o 1t ) B e 0 & Ry pwan TS
4 0.8f ittt R e R bbb e
! +4 I8 | ] . HHH 3 1 i ¢ 1 bovn .
| R e ~-7 1 +— t L=t R +
| Electric 0.6+ =T — ot L
1 ] | H | FREERY WY NN L
| potential / mV . TR L T
‘ 041 ; T HH 4
) s e | S SAAER S Eeadsase RARRRRE! || R EEREs RuERE R nans mus
0.2 ‘;‘ , : ; i :J g v «ﬂ..z.w : T -‘ R BERR: ! “], ;
ool N N e T I AN
. i NI : = @)
3 Ho : : :
RRESES iiARRaEEn s i/ mmmncennssans R REERRRSERR AR RRRIRAEp e 17 pemes m e
—0.2p s R Hanes ok >iBRNRR AR R E : HTH T T T
Y1 N9 jd-tb S: f-4 443 ll IFRSA WREND HURES NI i M — ! 1
T s . i fiE i 1 T

08 10 12135 14 16
Time/s

i ; s mumm
0 0.2 04045 06

(@ (i) Whatdoes the abbreviation ECG represent? [1]

......... E’tedrw&ow

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

)}25-0-46=04

60 =74
09
Heart rate = 76 bpm
(iif)  Explain the events occurring during;
. The P wave. [3]
o0 v Oqesres anted dogareatias wheip o akeg
fe. G ko.lz.._..(mm&i@.;.91%6111\9.‘..ls...f\{\wéﬁeQ.QmQ.ﬂbl% ..................
dectess Yo foid Mol who. Yo veutidls, doutt. o Ji00....
Tadw i/ff.«yl%émcmoﬂw//fwyﬂz/diw o
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I, The QRS complex [3]
’T&ﬁ :

[ fnam& vt M&M e
froe Wl v lte ot ol il Waw Ao a4 Yosgre.....
'(‘Mw htou Ve pufrorer 0 el qodtc. sem lwel gulies

. The T wa [2]

.4{\«svﬂﬂ9mww v@am@d’af Wpelanzava eve Ke. Winnidiés ce.....

(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]

: %M%WM 6.4t f’%f@z u Jotend). fzﬂ///#/ V&l
o Notfoe b disane ww&i Hotiae? Jehicts) qnsec e D viges

g6 et o0, M bw\nj 04 Yoty Moswans 0 %/ 0?/0( 2 s

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

S R H
= S s Sl
3 s jifisadis) sl
9 3l aSEEEIE 2 e 55t
8 = P £ &2 i T T
;g‘ /’\‘ N T
o 'y + ]
2 B Iii(iiii
HEE T Fi:— 111
0.8 1.0 1.2 14 16 1.8

Time/s

(i) On the graph above circle one region of the ECG where this abnormality occurs.

(1
19
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(i) Conclude which region of the conducting tissue of the heart is affected by a First
Degree Heart Block. [1]

(i) Suggest the effect that a First Degree Heart Block would have on the functioning of
the heart. [

Examiner
only
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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.

10 SEEEENE S ' } . 1' TR O 1S I 2 . 1 "f":'g
Es hin e Emens ¢ saunmanangHAb B8t SESERE
0.8 f { T R T L‘ ot R INES
R el N N 1 -- ! -t
Electric 0.6+ ' e s an = : "
potential / mV B aR ERan Ea: S8 SERaRRERl br i -
0.4+ w8 R EBANE R RS ru I 1
-4 - - + -4 I J._'..
0.2f: S iSEsy NS ERaRR A EREREEAE
i I T NI . i
0.0t— A "'{?. -1t
e e
-0240 T f
44 = We : 1 1 1
H 1 ! i [ PR AR R RN ._A.*_‘F
-04
4 0.6 0.8 1.0 1.2 14 1.6
Time/s

(a) (i) What does the abbreviation ECG represent?

(i) Calculate the heart rate of the person in beats per minute (bpm). 1

[.G Selomdy = 2 Yooty beaks
\)x 3*7.68
GO seconds = 75

Heart rate = 75 bpm

(i)  Explain the events occurring during;

I. The P wave.

18
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Il.  The QRS complex. [3]

lll. 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]
The duiskensa . akwesan P wreoses wowhdl

........ o= e sw/swhmw P,

__________________________ WAl Increage And . Woukd ke QUi s

00 —T N Eh

et | i
> 0.81- = [ R U [
E H Y BE | HHH
— 0.61— = 1 2 %
S ‘ HHH | T
5—'3 0.4 T 1 :.?55':
2 02{— R ibE  iapagmmenam it e HHF—+
.‘t:: e (AR 1 ,A: y
S [ SEE
m Pt

et it S EE R
0

6 08 10 12 14 16 18

-0.4

Time/s

(i) On the graph above circle one region of the ECG where this abnormality occurs.

[l
19
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Examiner

onl
(i) Conclude which region of the conducting tissue of the heart is affected by a First y
Degree Heart Block.

(1

(iii) Suggest the effect that a First Degree Heart Block would have on the functioning of
the heart. )]

15

A
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i Marking detail Marks Available
Question arking detatis AOL | AO2 | AO3 | Total | Maths | Prac
5@ 0] electrocardiogram (1) reject electrocardiograph/echocardiogram 1 1
(i) 75 (1) 1 1 1
@ii) | I | SAN generates {electrical impulse/wave of excitation/electrical
signals} (1) 3 3
(causes) depolarisation of atria (1)
(causes) contraction of atria/atrial systole (1)
Il | Any three (x1) from:
A. AVN {transmits/relays/passes on} {electrical impulse/electrical
signals/wave of excitation}(l). o 3 3
B. Passes through {Bundle of His/Purkinje tissue/septum}(1)
C. Depolarisation of ventricles(1)
D. Causes contraction of ventricles/ventricular systole(1)
lll | Repolarisation of ventricles (1) 2 2
Causes ventricular diastole/relaxation of ventricles (1)
(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 1 1 2
systole/ventricular systole and ventricular diastole/ventricular
systole and atrial systole} (1)
(c) 0] 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) 1 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)
(i) AVN (1) Accept bundle of His/Purkyne tissue 1 1
(iii) Slow heart rate/bradycardia/longer for a heart beat/longer between 1 1
atrial systole and ventricular systole (1)
Question 5 total 9 4 2 15 1
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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.

"o i s s e

0.81— SR -+ R
Electric o6t e =
potential /mV it waas Siewssuned asqnesasss b | C4ad0) DR331ERRE

04 1 2 tanmews ruAne nmwns prEe RN EE ERERE! & iaazgugsase

0.24 -+ 2 mEna i3 Rz S

IR 58| . IS . | -
0.0 e : 2 i e as eacasaat
ARAmY BrwanERE hom% 7 dnma TN 1 T
=020 : RS
_04“,*; SR R --;.}':;ﬁl  EDNNEEEEpRSEnaNmEasEw: o
0 0.2 0.4 0.6 0.8 1.0 2 1.4 1.6

Time/s

(i)

What does the abbreviation ECG represent?

f)

(ii)

Calculate the heart rate of the person in beats per minute (bpm).
-8

P18 e
ot e - 35
o-%

Heartrate = ... bpm

(iif)

Explain the events occurring during;

. The P wavé. [sAN) 3]

Tw Arca...cnmek,.. Thn. . sino-abeial g gn Wa cght @eiom
wove
Sladk ... SKm\okes. .. “'pn ......... alzeXical

|
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Sticky Note

Correct
1 mark awarded



Sticky Note

Correct
1 mark awarded



Sticky Note

Neglected to mention depolarisation of atria.
2 marks awarded
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Il.  The QRS complex. 1 [3]
Dmh«mﬁ.m ,,,,,, and L controchon f“*vwnms L |

Cpodt . ad M Swoolse  ys Wl ...... doven. u«b«d—k”/”tk

sS4 Ha ‘:M?‘A“‘ s 3o Hae muscle @ VRAbrveley
. TheTwave.  essine Ham Fo  contracy, 2]

44444 gzpo\aan.b'ael e of B " VUSSR V728 W5 X SO - vt-, S °70\ s A 99 U o

He vevedes oo are reloxiae

(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. 1 [2]

Tast wodh . be . o Shorbsc . distane. . bohamn  consacbue. P wevas

e BONGR L Mo | @¥agaa mhh&\‘wﬂﬁhn&nrs

13 erodid

gpmelly So g He  needsg
(c) The ECG trace below illustrates an abnormality known as a First Degree Heart Block.

1 S o | ‘
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" Rl R |
e IiE ,
B 3 'f?} I
ks | uezien
t 04t—++—t—ittHt—t 4 o 8 —
5 i
2 —
2 i 3
= !
Q 7
o] ENRER T SResasmsasEans)’ &3 ¥
Z boft s = R R O A
;R e e et s
0.6 0.8 1.0 1.2 1.4 1.6 1.8

Time /s

(i) On the graph above circle one region of the ECG where this abnormality occurs.

(1]
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5aiii2: 3
5aiii3: 2
5b: 1
5ci: 0



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





(1)

(iil)

20
Conclude which region of the conducting tissue of the heart is affected by a First
Degree Heart Block. o [l
: () 1

........ e P¥onenYeeNee  node (AVUNJ T

Suggest the effect that a First Degree Heart Block would have on the functioning of

the heart. (]
.................................... & woud  coese  Ma o laea Gl
....................................... be o in .. ond . slowdf ; _ond

s WO delo Haa conkbrociNon
\‘é veakemicles
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Sticky Note

Correct, phonetic spelling allowed
1 mark awarded



Sticky Note

"Irregular" ignored
1 mark awarded










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.
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(@ (i) Whatdoes the abbreviation ECG represent? [1]

......... E’tedrw&owl

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

)}25-0-46=04

é)/O_ =74 bju
0%
Heart rate = 76 bpm

(iif)  Explain the events occurring during;

I. The P wave. ! [3]

o 0. vee ol anticd dogadeaiion wield o akd
fe. G ko.lz.._..(mm&i@.;.91%6111\9.‘..ls...f\{\wéﬁeQ.QmQ.ﬂbl% ..................
dectess Yo foid Mol who. Yo veutidls, doutt. o Ji00....
Tadw i/ff.«yl%émcmoﬂw//fwyﬂz/diw o
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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
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Il, The QRS complex. [3] @
/T&t‘-’ 05005 Vvt cudar &?G@ﬂé{ﬁ'm ulere We \mr' s a2
i -5,,»«&0 (I’OMWa ’frlam% Vet ad doonased) olime
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(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] @

: %M%@ Wee st f@" O, Jovand). /f [k g 2ap b o
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5ci: 0

(c) The ECG trace below illustrates an abnormality known as a First Degree Heart Block.
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(i) On the graph above circle one region of the ECG where this abnormality occurs.
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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





20

(i) Conclude which region of the conducting tissue of the heart is affected by a First
Degree Heart Block. [1]

(i) Suggest the effect that a First Degree Heart Block would have on the functioning of
the heart. [

Examiner
only

=
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5cii: 0
5ciii: 0
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Sticky Note

Ventricles are not a region of conducting tissue
0 marks awarded



Sticky Note

Incorrect
0 marks awarded
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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.
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0.0t— A T —tt
L e
-0240 T f
44 = We : 1 1 1
+} : ! : 14 1 AEERSEEATNNWEN AR ‘T!
-04
4 0.6 0.8 1.0 1.2 14 1.6
Time/s

(a) (i) What does the abbreviation ECG represent?

(i) Calculate the heart rate of the person in beats per minute (bpm). 1

[.G Selomdy = 2 Yooty beaks
\)x 3*7.68
GO seconds = 75

Heart rate = 75 bpm

(i)  Explain the events occurring during;

I. The P wave.

Examin

only
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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
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only

Il.  The QRS complex. [3] @

ll. The T wave. [2] @
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(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] @
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(i) On the graph above circle one region of the ECG where this abnormality occurs.
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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
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(ii)

(iii)

Conclude which region of the conducting tissue of the heart is affected by a First
Degree Heart Block.

Suggest the effect that a First Degree Heart Block would have on the functioning of

the heart.

Examiner
only
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Sticky Note

Not a region of conducting tissue
0 marks awarded



Sticky Note

Incorrect
1 mark awarded
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Examiner
[
5. An ECG is a test that can be used to check the heart’s rhythm and electrical activity. Sensors o

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.

1.0
0.8 N 3
Electric 0.6
potential / mV
0.4
0.2 : b
0.0 -
-0.2 Qv OV
_0'40 0.2 0.4 0.6 0.8 1.0 1.2 14 1.6
Time /s
(@ () What does the abbreviation ECG represent? 1]
(i)  Calculate the heart rate of the person in beats per minute (bpm). 1]
Heartrate = ... bpm

(iii)  Explain the events occurring during;

I. The P wave. [3]

18
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II. The QRS complex. [3]

(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.

1.0

—_

0.8 X

0.6

0.4

0.2 I

0.0

Electric potential / mV

_0'40 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8

Time /s

(i) On the graph above circle one region of the ECG where this abnormality occurs.

[1]
19
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Conclude which region of the conducting tissue of the heart is affected by a First
Degree Heart Block. [1]

Suggest the effect that a First Degree Heart Block would have on the functioning of
the heart. (]

20
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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.

1.0mm

Potamogeton (pondweed) — a hydrophyte.

| PE—
1.0mm

AT
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OxaL
Explain what is meant by the terms mesophyte, xerophyte and hydrophyfe.

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

with adequake.. waker .. Supphj Tl\t?) do nok need ey
adapkakions ko . (onServe . waker.  however. an. winket, SomL
mcsophﬁta.d ..mmj,...,.m.&e,., leaves  bo. prevent and. reduce . ... |
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Pokamonekon  Survives in iks enviconmenk. o mon. WOuS ...
e \aves W&.,...ij_.m\mala.mmc....s.pau_s.m.p.bh@.s_...pro.uicte.s.u..,.. o
Cbuegancy i waber - Leaves. have . Very little waticle
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O wakee. ko olow..0ps..exchange.. for. phokosyathesis.
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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.

L
b= i

1.0mm

Potamogeton (pondweed) — a hydrophyte.

1.0mm

22
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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]
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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.

1.0mm

Potamogeton (pondweed) — a hydrophyte.

t

b B
1.0mm
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Examiner

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

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

Marking details

Marks Available

AO1

AO2

AO3 Total

Maths

Prac

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:

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

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

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

e Thick cuticle/epidermis + reduce evaporation/water loss

e Fibres/sclerenchymallignified tissue + provides support/prevents
wilting

Potamogeton/hydrophyte

Linked points:

e Cuticle thin/fabsent + no need to reduce water loss/evaporation

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

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

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

e Poorly developed/little xylem + water provided by surroundings

© WJEC CBAC Ltd.






Marks Available

Question Marking details
AOl1 | 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

© WJEC CBAC Ltd.
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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.

1.0mm

Potamogeton (pondweed) — a hydrophyte.

| PE—
1.0mm

AT
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Examiner

. . OML§ only
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]
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belween the  tells in_the plant ond ¥ oic. chamber
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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
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Sticky Note

Four relevant adaptations of Potamogeton described AND explained
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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.

L
b= i

1.0mm

Potamogeton (pondweed) — a hydrophyte.

1.0mm

22
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Examiner

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

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

No explanation of need for buoyancy.



Sticky Note

Correct description and explanation



Sticky Note

Correct description and explanation



Sticky Note

Inaccurate information
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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.

1.0mm

Potamogeton (pondweed) — a hydrophyte.

t

b B
1.0mm

L
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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] @
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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










22

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.

1.0mm

Potamogeton (pondweed) — a hydrophyte.

le—]
1.0mm
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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]
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