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Instructions to candidates

* Write your session number in the boxes above.

* Do not open this examination paper until instructed to do so.
* Section A: answer all questions.

e Section B: answer one question.

* Answers must be written within the answer boxes provided.

* A calculator is required for this paper.

*  The maximum mark for this examination paper is [50 marks].
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Section A

Answer all questions. Answers must be written within the answer boxes provided.
1.  The Asian shore crab (Hemigrapsus sanguineus) is an invasive invertebrate species found along
the French coast. It preys on another invasive species, the amphipod Ptilohyale littoralis, and

also on the blue mussel (Mytilus edulis), a native species. Scientists studied the relationships
between the species.

Asian shore crab

Male Female
Pincers

Shell Swimming legs Shell
Amphipod (10-12 mm length) Blue mussel (5-10 mm length)
Eye

Antennae

Legs

(This question continues on the following page)

§ ]
20E

P

03




=

-4 - 2225-6018

(Question 1 continued)

In order to study which prey is preferred by the crabs, each crab was put into a tank for 12 hours
containing only one species of prey at a time (no choice) or containing both species at the same
time (choice). 15 crabs of each sex were tested. The graphs show the mean number of prey
consumed by male and female crabs.

No choice Choice
504 T 504
4.5+ 4.5+
qz_)‘% 40_ T qz)‘% 40_ T
S5 357 T S5 35- Key:
O O — I
-8 304 > 8 30- - [ mussels
235 254 |1 23 25- [_] amphipods
2E 20 25 209 |+
(2] [2)
§5 1.5 §5 15
=° 1.0 TIL| =° 104 1
0.5+ o T 0.5 s
0.0 0.0
Males Females Males Females
(@) (i) Compare and contrast the mean number of prey consumed by males and
females when they have no choice and when they have a choice. [4]
(i)  Suggest a reason for the prey preference of the male compared to the female. [1

(This question continues on the following page)
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(Question 1 continued)

(i) Suggest a characteristic of the prey that could affect the feeding choice for either
sex of crab. [1

(This question continues on the following page)
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(Question 1 continued)

The table shows the calculated chi-squared values based on the data for the no choice and
choice experiments for males and females.

Observed data for Observed data for .
. . Chi-squared values
no choice choice
Mussel Amphipod Mussel Amphipod X2 p value
Males:
Total numbers 55 32 47 20 0.81 0.367
eaten
Females:
Total numbers 5 38 4 34 0.02 0.875
eaten

(b) (i) Calculate the percentage decrease in the number of amphipods consumed by
males when given a choice compared to no choice. [

(i)  Deduce with a reason whether the males or females are more flexible in their
choice of prey. (1]

(This question continues on the following page)
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(Question 1 continued)

(iii)  Using all the data, justify the conclusion that the difference between no choice
and choice is not significant for both males and females.

(2]

(c) Suggest one important limitation of this study.

[1]

L

20EPO

EPO7

Turn over
Il |



-8- 2225-6018

There can be much variation within a single species, such as dogs (Canis familiaris).

e
s

’ M o “
¥y J ; 3
(14 )
MR
/ \\\\\
J A\
(@) Define species. 1

(b) Describe how karyotyping can be used to decide if all these dogs are of the same
species or not. [2]
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Eukaryotic cells have certain characteristics in common.

(a) State a function for structures X and Y labelled in the cell diagram. [2]

(b) Describe three different processes that allow molecules to pass through the lipid bilayer
of a cell. (3]

(c) Outline one difference between the structure of prokaryotic and eukaryotic cells. 1

20EP09
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4. Beavers (Castor fiber) have been reintroduced into many European countries. They cut down
trees and use them as a source of food as well as for building their homes and dams.

(a) Beavers are a keystone species. Outline the importance of keystone species. [2]

(b) Studies show that species richness of large invertebrates increases in the presence of
beavers. Suggest reasons why biodiversity is important in an ecosystem. [2]

(c) Outline two methods of restoration of natural processes in ecosystems by rewilding,
other than reintroducing a keystone species. [2]
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Plants require water that is carried through xylem vessels.

Vascular bundle arrangement

Xylem cells

Water uptakeﬁT ,

(a) Outline two adaptations of xylem vessels for water transport.

2225-6018

[2]

(b)  Explain how transpiration causes the movement of water in plants.

[3]
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The desert cottontail (Sylvilagus auduboni) is a rabbit that lives in North American deserts.

(a) State two abiotic factors that characterize a hot desert biome.

(2]
L
e

(b) Suggest one adaptation of the cottontail that helps it to survive in desert conditions 1
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Section B

Answer one question. One additional mark is available for the construction of your answer. Answers
must be written within the answer boxes provided.

7. Allliving organisms require energy to survive.

(@) Outline three characteristics of polysaccharides that make them efficient compounds
to store energy in organisms. [3]

(b) Describe how energy passes through a food chain. [4]

(c) Explain the need for energy in cells and how energy is released through cell respiration.  [8]

8. Hereditary information is stored in nucleic acids and passed on to offspring.

(@) Outline how mitosis allows for the same hereditary information to be passed on to

new cells. (3]
(b) Describe the importance of DNA in speciation. [4]
(c) Explain the genetic basis of inheritance patterns in organisms that reproduce sexually. [8]
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