aqasolvedexampapers.co.uk
AQA - Genetic information, variation and relationships between organisms — AS Biology P1

1. No.7

|I| What is a tumour?

[2 marks]

@ Describe how you would determine a reliable mitotic index (MI) from tissue observed
with an optical microscope.

Do not include details of how you would prepare the tissue observed with an

optical microscope.
[3 marks]
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Tumours detected under the skin can be a symptom of cancer.
Scientists investigated the link between the Ml of tumours and skin cancer in dogs.

They found the MI of tumours in many dogs and recorded:

1. the tumour grade
2. the median survival time after the tumour is detected.

Tumour grade can be measured using this scale:

e grade 1 —low level cancer

e grade 2 — medium level cancer

e grade 3 — high level cancer.

The scientists used a statistical test to calculate the probability (P) of the difference
between median survival time in dogs with M| < 5 and dogs with Ml = 5 being caused
by chance.

Figure 8 and Table 4 show the scientists’ results.

Figure 8 Table 4
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. The scientists concluded that M| > 5 is a reliable indicator of how serious the cancer is
in a dog.

Use information from Figure 8 and Table 4 to evaluate this conclusion.
[4 marks]




2. No.8
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A student investigated the effect of two antimicrobial substances, J and K, on the
growth of E. coli bacteria.

She transferred E. coli cells using a sterilised pipette to make three identical cultures,
1, 2, and 3. She then added:

¢ no antimicrobial substance to culture 1
+ antimicrobial substance J to culture 2
« antimicrobial substance K to culture 3.

She incubated the cultures for 24 hours, after which she determined the number of
cells per mm? in each culture.

II| The student used a sterilised pipette to transfer E. coli into each culture.

Suggest why the number of E. coli cells per mm? in each culture after 24 hours might
have been lower if the student had not used a sterilised pipette. Explain your answer.
[2 marks]

E The student diluted 3 cm? of culture 1 with 12 cm® of water. She observed a sample

of this diluted mixture using an optical microscope and counted 24 cells in
0.000 25 mm? of the diluted mixture.

Use this information to calculate the number of cells per mm? in undiluted culture 1.
[2 marks]

Number of cells = per mm?
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. After 24 hours, the student compared the number of cells per mm? in cultures 1, 2
and 3. She found:

¢ substance J killed 80% of the cells
¢ substance J killed twice as many cells as substance K.

Using the axes shown in Figure 9, sketch a bar chart showing the results the student
obtained from cultures 1, 2 and 3.

Do not draw a grid on the chart.

Do not include figures for the number of cells per mm?
[3 marks]

Figure 9
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No.1

- What is a gene?

[1 mark]

El Describe how the production of messenger RNA (mRNA) in a eukaryote cell is
different from the production of mMRNA in a prokaryote cell.
[2 marks]

- Scientists produced a short, single-stranded, artificial nucleic acid, called PNA. The
PNA binds to a small section of DNA.

The scientists introduced PNA into cells and discovered that these cells produced
less mRNA than cells that did not contain PNA.

Suggest how PNA affected the transcription of the section of DNA.
[2 marks]
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E Describe the role of ATP in the process of translation in protein synthesis.
[2 marks]
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4. No.5

|I| Describe how organisms are grouped in a phylogenetic classification system

[2 marks]

Table 1 shows some of the taxa in the phylogenetic classification of a rhinoceros

species.
Table 1
Taxon name Scientific name

Class Mammalia
Order Perissodactyla
Family Rhinocerotidae
Genus Rhinoceros

Species unicornis

Figure 4 shows the relationship between the taxa in the classification of
two rhinoceros species: Rhinoceros unicornis and Dicerorhinus sumatrensis.

Figure 4
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@ Use information in Table 1 to give the scientific name of the taxon labelled B in
Figure 4.
[1 mark]

- Draw an oval on Figure 4 to show the species Rhinoceros sondaicus.
[1 mark]
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Scientists investigated a phylogenetic relationship between individuals of five species
of rhinoceros.

The scientists:

e determined the DNA base sequence of the cyt b gene of each rhinoceros

o compared each cyt b DNA base sequence with that of one Indian rhinoceros
(called the reference rhinoceros)

« calculated the percentage difference between each cyt b DNA base sequence and
that of the reference rhinoceros.

Table 2 shows their results.

Table 2
Investigated species Percentage difference in DNA base sequences
of rhinoceros compared with the reference Indian rhinoceros
Indian 2
Javan 5
Sumatran 13
White 14
Black 14

E What can you conclude about the likely phylogenetic relationships between these
species? Evaluate your conclusion.
[4 marks]
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E A scientist obtained a rhinoceros horn confiscated from poachers and wanted to
identify the species of rhinoceros that was killed for its horn.

He used the procedure described in Question 05.4 and calculated the difference in
cyt b DNA as 14%.

What can you conclude from this result? Explain your answer.
Suggest a change to the procedure that will more precisely identify the rhinoceros
species that provided the horn.

[2 marks]

Conclusion and explanation

Suggested change to the procedure
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