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

1.  The image of a nucleosome was obtained using molecular visualization software.

\
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(@) (i) Adenine forms hydrogen bonds with the nitrogenous base X. Identify X. [1
(i)  Suggest one benefit and one disadvantage of using molecular visualization. [2]

Benefit: ...

Disadvantage: . ...... ..

(This question continues on the following page)

§ [
12E

i |

P




=

-3- 8825-6008

(Question 1 continued)
(b) Describe the structure of the nucleosome. [3]
(c) Explain how methylation of nucleosomes affects DNA transcription. [2]
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2.  Astudent used two different methods to measure the left ring finger joint angles in 120
healthy people. The metacarpophalangeal (MCP), proximal interphalangeal (PIP) and distal
interphalangeal (DIP) joint angles were measured while the finger was extended (straight) or
flexed (bent).

The box-and-whisker plots show the angle measurements at the different joints obtained for
both methods.
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(This question continues on the following page)
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(Question 2 continued)
(@) (i) State the dependent variable in this experiment. [1
(i)  Identify what is indicated by the circles in the plot. [1
(b) Deduce whether method 2 is a good substitute for method 1. [1
(c) Evaluate the experiment used to measure the joint angles of the ring finger. [2]

(d) Explain the reason that the angle measured by both methods is smaller in the
extended than in the flexed position. [3]

Turn over
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3. Earthworms (Lumbricus terrestris) have a nerve cord on the ventral (underside) side of their
body. It contains three nerve fibres (axons), each with a very large diameter, which extend
along the whole length of the nerve cord. There is one medial giant fibre (MGF) and two
lateral giant fibres (LGFs). The diameter of the MGF is 1.4 times larger than the LGF.

Scientists developed a non-invasive method to record giant nerve fibre activity. The response
from the MGF was measured by the electrical activity produced when touching the front
segments of the earthworm while the LGF was measured when touching the back segments.

T

Cross section

Medial giant fibre ////////////////////,

(MGF) %

/ BN — Muscle
Nerve cord
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Lateral giant fibres
(LGF)

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

The table shows the mean conduction rates, standard deviation (SD) and number of
individual measurements of MGF and LGF action potentials in each earthworm. At the end of
the table, the mean and standard error (SE) for 9 of the earthworms are shown.

MGF LGF
Earthworm cor:\:liiacrt‘ion SD_/1 Number of corllvclliacrt‘ion SD_/1 Number of
rate / ms™' ms measurements rate / ms-' ms measurements
1 38.1 5.1 24 13.7 2.0 21
2 314 6.8 17 13.4 1.8 13
3 29.2 4.7 13 11.4 22 19
4 29.7 75 17 1.7 28 12
5 29.7 4.1 6 11.4 1.6 16
6 36.1 5.8 23 13.6 2.1 16
7 30.1 4.9 17 12.8 2.7 19
8 33.5 4.4 16 11.9 1.5 18
9 32.2 5.3 23 13.7 2.1 21
10 33.3 - 1 15.5 2.0 3
Mean / ms™ 32.2 12.6
SE/ms™ 1.0 0.3

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

(a) State the apparatus used to show the resting and action potentials. [

(b) (i) Distinguish between SD and SE. [2]

(i)  Suggest one reason for not calculating the SD for earthworm 10. [1]

(c) (i) Calculate how many times faster the mean MGF is compared to the mean LGF. [

(i)  Suggest one possible reason that the conduction rate in the MGF is much faster
than in the LGF. [1

L

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

(d) Explain saltatory conduction. [3]
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Mandible (mouthpart) size is variable in the male broadhorned flour beetle (Gnatocerus cornutus).

Mandible

1Tmm

In a laboratory experiment, scientists investigated how natural selection by predation on

flour beetles by the larger assassin bug (Amphibolus venator) affected male mandible size.

The graph shows the mean and standard deviation (SD) male mandible size over seven
generations in three replicate experiments. Control populations were not subjected to predation.

0.44 1

Key:

—e— control
0.421 - =-- predation

Male mandible size ~ 0-40-
/ mm

0.38-
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Generation

(@) (i) State the reason that a ruler is not a suitable piece of equipment for precisely
measuring the length of the mandible.

[1]

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

(i)  Suggest how the mandible size of the flour beetles could have been measured in

.........
S :
S :
(d:) Expan hownaturalselectlon bypredatonaffects male mandlbIeS|ze |n rour beetles [4]
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