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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.

* Answer all questions.

* Answers must be written within the answer boxes provided.

* A calculator is required for this paper.

* The maximum mark for paper 1B is [25 marks].

e The maximum mark for paper 1A and paper 1B is [55 marks].
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Answer all questions. Answers must be written within the answer boxes provided.

1. Whole genome sequencing has allowed scientists to compare the genetic content of different
organisms. The table shows the genome sizes of some plants and animals.

. R Genome size in
Organism Scientific name - -
million base pairs (mbp)
Nematode worm Caenorhabditis elegans 100
Thale cress plant Arabidopsis thaliana 160
Fruit fly Drosophila melanogaster 180
Tiger pufferfish Takifugu rubripes 400
Rice plant Oryza sativa 490

(@) There are 64 million adenine—thymine base pairs in the genome of the nematode worm.

Deduce the number of cytosine—guanine base pairs in the genome. [1]
(b) State one organelle in which a base pair could be found. [1
(c) Discuss the current and potential future uses of whole genome sequencing. [3]
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2.  Astudent set up a 20-metre transect line along a rocky shore and measured the abundance
of seven species of seaweeds (A—-G) at 21 different sampling stations at fixed distances.
The kite diagram represents the species abundance data across the 20 metres.

[
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Sampling station along the transect

Key:
—— rare == Occasional M frequent [l abundant
(@) (i) Identify two species that are best adapted to the same abiotic conditions. [1
P
e
(i)  Identify the organism that is least abundant on the rocky shore. [1]

(b) Discuss possible reasons why species A is found between sampling stations 0 and 2,
while species G is found between sampling stations 10 and 20. [3]

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

(c) Seaweeds are obligate aerobes. Describe an environmental condition required for
seaweed survival. [1

3. Laccase is an enzyme that has the ability to decompose synthetic dyes used in the
production of clothing and thus could potentially help reduce synthetic dye pollution.

An experiment was performed in which laccase was immobilized in alginate beads to
determine the effectiveness of laccase immobilization in decolorizing the dye crystal violet.
The graph shows the effect of laccase concentration on relative decolorization activity of
the immobilized laccase. Error bars represent +SD.

100

80+

60

Relative decolorization
[ %

40+

20+

O T T T T T T T T T 1
0 1 2 3 4 5

Laccase concentration / mg ml™

(a) Determine the most effective laccase concentration for decolorizing crystal violet. [1

(b) Predict the relative decolorization of crystal violet at an laccase concentration
of 5mgml™. (1]

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

(c) Deduce the significance of overlapping error bars in the data for laccase concentrations
from 3mgml™ to 4mgml™. [1]

(d) Describe the relationship between laccase concentration and percent decolorization of
crystal violet. [2]

(e) Discuss the variables that need to be controlled in this investigation. [2]
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4.  The micrograph shows onion (Allium cepa) meristematic tissue.

(a) (1]
(b) Calculate the magnification of the image. [1
(c) Meiosis is another type of cell division. List two structures in which meiosis takes place

in a flowering plant such as an onion. [2]
1
2.

(This question continues on the following page)
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(Question 4 continued)
(d) (i) Define pollination. [
(i)  Outline how cross-pollination can be promoted by flowering plants. [2]
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