Activity 9 — Exemplar question 1

10 A student investigated the light-dependent reactions of photosynthesis in spinach leaves.
The leaves were cut into pieces and ground in a cold solution of sucrose and a buffer.

The mixture was filtered and centrifuged. The liquid in the tube was poured off and kept in
an ice water bath.

The pellet at the bottom of the tube was suspended by mixing with fresh sucrose and buffer
and stored in an ice water bath.

Four tubes were then set up as follows:

o Liquid p_our_ed off after Resuspended Sucrose-and buffer
centrifuging / cm? pellet / cm? solution / cm?
1 - 0.5 =
2 - - 0.5
3 - 0.5 -
4 0.5 - -

The tubes had 5 cm® of DCPIP added to them. Tube 3 was kept in the dark and the others
kept in the light.

After twenty minutes, the colour in each tube was recorded. The results are shown in the
table below.

Tube Colour in tube
1 pale green
2 blue
3 blue
4 blue

(a) (i) Give two reasons why a cold solution containing sucrose and a buffer was
used in this investigation.

(2)




(i) Give a reason why tube 3 was used in this investigation.
(1)

(iii) In another investigation, the student wanted to determine the effect of
different wavelengths of light on the light-dependent stage of photosynthesis.

The student modified her first investigation to obtain results.

The graph shows the results of her modified investigation.
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Explain how the student modified the practical procedure of the first
investigation to enable these results to be obtained.
(4)




Question | Acceptable Answer Additional guidance Mark
Number
10(a)(i) | An answer that makes reference to the following:
* {cold / buffered} to stop enzyme denaturation (1)
* sucrose to stop osmotic loss of water from chloroplasts {(Z)
(1)
Question | Acceptable Answer Additional guidance Mark
Number
10(a)(ii) | = tube 3 is a control to show DCPIP does not change colour
over time (1) (1)
Question | Acceptable Answer Additional guidance Mark
Number
10(a)(iii) | An explanation that makes reference to the following:
* set up tubes identical to tube 1 so that chloroplasts are
available (1)
* set up several tubes to ensure data is reliable (1)
* tubes exposed to light of different wavelengths for same
time because time affects number of electrons released /
tubes exposed to light of same intensity because
intensity affects number of electrons released (1)
* use a colorimeter with a red filter to measure absorbance (4)

(1)




Student answers (a) (i)

Student answer A
(a) (i) Give two reasons why a cold solution containing sucrose and a buffer was
used in this investigation.
(2)
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Student answer B

(a) (i) Give two reasons why a cold solution containing sucrose and a buffer was
used in this investigation.
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Student answer C

(a) (i) Give two reasons why a cold solution containing sucrose and a buffer was
used in this investigation.

(2)




Student answers (a)(ii)

Student answer A

(ii) Give a reason why tube 3 was used in this investigation.
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Student answer B

(i) Give a reason why tube 3 was used in this investigation.
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Student answer C
(i) Give a reason why tube 3 was used in this investigation.
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Student answers (a)(iii)

Student answer A

Explain how the student modified the practical procedure of the first
investigation to enable these results to be obtained.

(4)
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Activity 9 — Exemplar question 2

(c) A group of scientists investigated the effect of aging on the Ca-ATPase activity in
fast and slow twitch muscle fibres obtained from rats.

The results are shown in the graph.
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The membranes in these fibres contain the enzyme Ca-ATPase which is involved
in the transport of calcium ions.

The scientists concluded that in older muscle it takes longer to restore the
calcium ion balance.

Analyse the data to evaluate whether these results support the scientists’ conclusion.
(6)




Question
Number

Indicative content

8(c)

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 is 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.

Supports

* this is true after 10 months because there is a significant decrease for the slow twitch
* if muscle is {mainly slow twitch / has fewer fast twitch}
= Ca-ATPase will take longer to transport calcium ions into the sarcoplasmic reticulum

Does not support

* ageing has {no / little} effect on fast twitch fibres

» there is little difference between the fast and slow twitch up to 10 months

*« appropriate comment on the difference between the data related to the variation as shown by the error
bars

Level

Mark Descriptor

0 No awardable content

Level 1

1-2 Limited scientific judgement made with a focus on one side of the argument only.

A conclusion may be attempted, demonstrating isolated elements of biological knowledge and
understanding but with limited evidence to support the judgement being made.

Level 2

3-4 A scientific judgement is made through the application of relevant evidence to both sides of the
argument.

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

Level 3

5-6 A scientific judgement is made, which is supported throughout by sustained application of relevant
evidence from the analysis and interpretation of the scientific information.

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




Student answers

Student answer A
Analyse the data to evaluate whether these results support this conclusion. (6)
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Student answer B

The membranes in these fibres contain the enzyme Ca-ATPase which is involved
in the transport of calcium ions.

The scientists concluded that in older muscle it takes longer to restore the
calcium ion bhalance.

Analyse the data to evaluate whether these results support the scientists’ conclusion.

(F‘P{/M 5 Yo 10 mon e Mm»\\(wekmﬁw,h A Anke,
o Nt cohd o frvor AL Fbsen on K ogen, TThe dodo dats |
St He. StokBmant™ bacowe oitbaogin the okishoy Sn fant |
v ws*wir@&m\ )b ho 28 mewhlas tbvtuka‘\quw L’S) 0:04 0.
‘ol \,eww,




Activity 9 — Exemplar question 3

9 A central idea in biology is that DNA codes for the synthesis of proteins from amino acids.
The instructions for making proteins are in the form of mRNA.

The diagram shows two stages in the production of mRNA.

gene
Key:
nexons
12 '3 4 56 7 8 9 10 11 12 13
pre-mRNA I introns
123 4567 8 9 10 11 12 13
mRNA

© Pearson Education Ltd

(a) Explain how this molecule of mRNA is produced.
(4)

(b) Sometimes the process is more complicated as shown in the diagram below.
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gene

1 3 4 568 9 10 11 12 1 24568 9 10 13

mRNA mRNA
© Pearson Education Ltd
An initial estimate of the number of genes, based on the number of proteins

found in humans, was in the region of 100 000. It is now known that the number
of genes is around 25 000.

Explain how the formation of mRNA, shown in the diagram, might account for this.
(5)
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Question
Number

Acceptable Answer

Additional guidance

Mark

9(a)

An explanation that makes reference to four of the following:

DNA unzips and one strand acts as a template (1)
ribonucleotides pair up with complementary bases (1)

RNA polymerase joins ribonucleotides together to form
pre-mRNA (1)

the mRNA has fewer bases than pre-mRNA / gene (1)

as a result of removal of introns / mRNA made up of
exons only (1)

(4)

Question
Number

Acceptable Answer

Additional guidance

Mark

9(b)

An explanation that makes reference to the following:

it was assumed that one gene makes one protein (so
there should be 100 000 genes but there are 25 000
genes) (1)

the diagram shows that one gene can make more than
one mRNA (1)

one gene can code for several proteins (1)
due to removal of different exons (1)

reference to post-transcriptional change (1)

(5)

© Pearson Education Ltd 2014.



Student answers — ()
Student answer A

(a) Explain how this molecule of mRNA is produced.

(4)
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Student answer B

(a) Explain how this molecule of mRNA is produced.

(4)
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Student answer C

(a) Explain how this molecule of mMRNA is produced.
(4)
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Student answers — (b)

Student answer A

Explain how the formation of mRNA, shown in the diagram, might account for this

(5)
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Student answer B

Explain how the formation of mMRNA, shown in the diagram, might account for this
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