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Answer all questions. Answers must be written within the answer boxes provided.

1.  The micrograph is an image of human cheek cells viewed with a light microscope.

(a) Identify the piece of equipment that is used together with the microscope to measure
the size of the cells. [1]

(b) Each small division of the scale in the micrograph is equivalent to 2.5um.

(i) Calculate the diameter of the cell labelled X. [

(This question continues on the following page)
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(Question 1 continued)
(ii) Calculate the magnification of the image. [1]
(c) Compare and contrast the cell components of eukaryotic and prokaryotic cells. [2]

§ [
12E

03

P




-4 - 8825-6023

2.  Astudy was conducted on the presence of a form (isotope) of carbon, carbon-13 ("°C),
in trees at four different altitudes of Lushan, a mountain in central subtropical China.

Samples of fresh leaves and leaf litter (dead leaves on the ground) were taken from altitudes
between 219m and 1268 m. The carbon isotope in the leaves was measured in each sample.
Presence of the carbon isotope was measured to indicate the relative uptake of carbon
dioxide in photosynthesis.

S Key:

B 219m
] 7 g 405m

Carbon isotope / = 780 m
arbitrary unit 3 - :
S 1268 m
) - I
il 2 2
Fresh leaves Leaf litter

(a) State the method that is used to measure changes in the distribution of organisms
and abiotic factors across a specific distance. 1

(b) Compare and contrast the data for fresh leaves with the data for leaf litter. [2]

(This question continues on the following page)
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(Question 2 continued)

(c) Suggest one abiotic variable that would affect the carbon isotope content of the fresh
leaves at high altitudes. [1]

(d) Carbon enters a plant as carbon dioxide from the air. Outline the route that the gas
takes to reach chloroplasts in a dicotyledonous plant. [2]
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3.  The diagram shows the life cycle of a jellyfish. At one stage in the cycle, polyps attach
to rocks. The photograph shows adult free-swimming Aurelia jellyfish.
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\ planula larva

ephyra larva

polyp with buds

(This question continues on the following page)
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(Question 3 continued)
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Waters in the north-east Atlantic Ocean and north-west Pacific Ocean have a similar annual
temperature range of 9—13 °C. The mean respiration rate of polyps from two jellyfish species
(Aurelia aurita and Aurelia limbata), collected from the two regions, were measured at

different temperatures in the laboratory.

A. aurita,
north-east Atlantic Ocean
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A. limbata,
north-west Pacific Ocean
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Water temperature / °C

(a) State the instrument that was used to enable calculation of respiration rate. [1
(b) Suggest an alternative measurement that could be taken to calculate the respiration rate. [1]
(c) Calculate the difference between the temperature at which the maximum respiration

rate occurs in the two species. [1

(This question continues on the following page)
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(Question 3 continued)

(d) Ajellyfish bloom is a rapid increase in jellyfish population size. Discuss, using only the
data, which species is more likely to form a bloom if the ocean temperature rises 5°C
above its usual range due to global warming. [2]

(e) Jellyfish have a network of neurons that can transmit impulses in the form of action
potentials. Outline how adenosine triphosphate (ATP) from respiration is used to
generate the resting potential in neurons. [2]
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4. Both the genome and the environment of an organism affect its growth and development.
Variation between individuals of a species can be continuous or discrete (discontinuous).
Mitosis produces identical cells for growth and meiosis allows for variation.

The micrographs show onion and whitefish cells in mitosis.

Onion (Allium cepa) Whitefish (Coregonus lavaretus)

(@) Identify the phase of mitosis labelled X. 1

(b) The process of cytokinesis is occurring in the whitefish embryo cells. Explain how
cytokinesis occurs in this animal cell. [2]

(This question continues on the following page)
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(Question 4 continued)

The National Health and Nutrition Examination Survey in the USA measured heights of
individuals aged 21-79. Height is an example of continuous variation.

40 1 B
Number of ] | ]
individuals —

20 | |

0 | |
150 160 170 180 190
Height / cm
(c) State the range of heights that is the mode. [1]

(d) Blood group in humans is an example of discrete (discontinuous) variation. Explain the
inheritance of ABO blood groups in humans. [3]
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