Data Analysis Exam Questions

Q1.
 
Prostate cancer is one of the most common forms of cancer in adult men.
A number of investigations have been carried out to study prostate cancer in a large 
number of men in Denmark, Finland and Sweden.
In a third investigation, prostate cancer in identical and non-identical male twins was studied.
Data were collected on the probability of one male twin developing prostate cancer if his twin brother had prostate cancer.
(i)  Explain why identical twins were included in this investigation.
(2)
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* (ii) The graph shows the results of this investigation.
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Analyse the data from these three investigations to evaluate the likely causes of prostate cancer.
(6)
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(Total for question = 8 marks)
 


Q2.
 
Nandrolone is an anabolic steroid, it is a molecule with a similar shape to testosterone. 
Nandrolone has been used as a performance-enhancing substance by athletes in the past.
A number of investigations with mice have been carried out to study the effect of 
nandrolone on the structure and function of the aorta.
In these investigations, all the mice were of one type and were all supplied with 
the same amount of food and water. These mice were placed into four groups.
Each group was treated differently for eight weeks. The treatments are shown in 
the table.
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After eight weeks, the aorta of each mouse was studied.
In investigation 1, samples of aorta were put under tension to test elastic recoil.
The tension was removed and the mean maximum percentage recoil for each group 
was found.
The results are shown in the table.
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In investigation 2, some of the cells from the middle layer of the aortas of the
mice were removed.
Two protein complexes, A and B, are found in the cells of the middle layer. 
These protein complexes are involved in the electron transport chain.
The graphs show the relative percentage of these two protein complexes in 
each group of mice.
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The transcription factor Tfam is involved in the production of mitochondria.
In investigation 3, some of the cells from the middle layer of the aortas of the mice 
were removed. The quantity of mRNA per cell coding for Tfam was measured.
The results are shown in the table.
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Analyse the data from these three investigations to discuss the advantages of an 
exercise programme without nandrolone.
(6)
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(Total for question = 6 marks)
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Mark Scheme

Q1.
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‘Answers will be credited according to candidate’s deployment of knowledge and understanding of
the material in relation to the qualities and skills outlined in the generic mark scheme.

‘The indicative content below s not prescriptive and candidates are not required to include all the
material which is indicated as relevant. Additional content included in the response must be
scientific and relevant.

Indicative content

Investigation 1
« effects of age on probability of getting prostate cancer
« effects due to country of origin — e.g. gene pool differences, or environmental differences

Investigation 2

« effects of one lifestyle / one dietary factor on prostate cancer death rate
« high sugar intake may lead to obesity, linked to higher risk of cancer

Investigation 3
« genetic effects on risk of getting prostate cancer
« probability i higher in identical twins that non-identical twins
« suggests {genetic / inherited / familial} factors
« example given e.g. both have a mutation in the DNA
« s probability is at 0.4 / not 1.00}/ {low / lower} correlation for non-identical twins suggests
fnot just due to inheritance / environmental factors}

Overall evaluation

« ideathat it is multifactorial, interaction between genotype and environment
+  validity of investigations depends on sample size etc
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Level Descriptor Additional Guidance
o 0 | Noawardable content.
1 1-2 | Umited scientific judgement made with a focus on e.g. relationship between age
mainly just one investigation. and
development of prostate cancer
A conclusion may be attempted, demonstrating isolated
elements of biological knowledge and understanding | Basic conclusion from the data
but with limited evidence to support the judgement described.
being made.
2 3-4 | Ascientific judgement is made through the application | Discussion of evidence from at

of relevant evidence from the investigations.

A conclusion is made, demonstrating linkages to
elements of biological knowledge and understanding,
‘with occasional evidence to support the judgement
being made.

least two investigations

Conclusion drawn using
evidence from studies discussed
e.g. relationship between both
age and sugar intake on prostate
cancer.

e.g. environmental effect as
there is a greater incidence in
some countries than others
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A scientific judgement is made, which is supported
throughout by sustained application of relevant
evidence from the analysis and interpretation of the
scientific information for all the investigations

A conclusion is made, demonstrating sustained linkages
to biological knowledge and understanding with
evidence to support the judgement being made.

Evaluation of all three
investigations,

Links made between genotype
and

environment / lifestyle and
phenotype. e.g. twin studies,
sugar intake and obesity

Link made between age and
time of exposure to
environmental factors.
Reference to mutations and
multifactorial nature of disease.
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*

‘Answers will be credited according to candidate’s deployment of knowledge and understanding of the
material in relation to the qualities and skils outlined in the generic mark scheme.

‘The indicative content below s not prescriptive and candidates are not required to include all the
material which is indicated as relevant. Additional content included in the response must be scientific
and relevant.

Indicative content

Investigation 1
« comparison of data for no exercise/exercise without nandrolone: maximum recoil of {aorta /
artery} s {higher / 23% greater}
« discuss outcome of this ifference as an advantage: so oxygen-rich) blood can flow more
rapidly (at the correct pressure) {from the heart / to the muscles}
« less likely to get atherosclerosis / CVD / strokes

Investigation 2
« comparison of data for P and R for both protein complexes: more present due to exercise
« discuss advantageous outcome: so more {oxidative phosphorylation / ATP synthesis /
chemiosmosis} so more ATP for muscle contraction / breaking of the bond between actin and
myosin (in aorta wall)

Investigation 3
« compare P and Q for mRNA coding for Tfam: more Tfam per cell
somore
mitachondria produced
so more {respiration / ATP formed }
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Level | Marks | Descriptor Additional Guidance
o |o No awardable content
T [12 | Demonstrates isolated elements of biological Results of one
knowledge and understanding to the given context | investigation described
with generalised comments made. e.9. comparing P and
R groups
Vague statements related to consequences are
made with limited linkage to a range of scientific | General comments about
ideas, processes, techniques and procedures. production of ATP or
respiration
The discussion will contain basic information with
some attempt made to link knowledge and
understanding to the given context.
2 |34 |Demonstrates adequate knowledge and Results of at least two

understanding by selecting and applying some
relevant biological facts/concepts

Consequences are discussed which are occasionally|
supported through linkage to a range of scientific
ideas, processes, techniques and procedures.

The discussion shows some linkages and lines of
scientific reasoning with some structure.

investigations considered

Discussion of results of
one of these
investigations in terms
of consequences
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5-6

Demonstrates comprehensive knowledge and
understanding by selecting and applying relevant
knowledge of biological facts/concepts.

Consequences are discussed which are supported
throughout by sustained linkage to a range of
scientific ideas, processes, techniques or
procedures.

The discussion shows a well-developed and
sustained line of scientific reasoning which is clear
and logically structured.

Results of all three
investigations discussed

Discussion of the
consequences of the
data from the
investigations in terms
of

respiration / ATP
synthesis

Links the consequences
‘to muscle contraction
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Group | Quantity of mrl::: 7:::@“ coding for
P 100+20
Q 75+10
R 170+25
s 85+15
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Mark
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‘An explanation that makes reference to the
following;

« (identical twins) have the same {
genome / alleles / genotypes } (1)

« (phenotypic) differences in identical
twins will be due to environmental
factors (1)

ALLOW genetically identical
IGNORE same genes or DNA

ALLOW to determine if environmental
factors are affecting the development of
prostate cancer

2)





