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QUESTION ONE: RESPIRATION AND ENZYMES

(a) Describe the purpose of cellular respiration, AND where it occurs in the cell.
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(b) The eastern oyster’s (Crassostrea virginica) habitat is the rocky shore, which experiences
large changes in environmental temperature and oxygen concentration. This habitat can also
contain heavy metals, such as cadmium.

Eastern oyster (Crassostrea virginica)
http://www.bily.com/pnwsc/web-content/Family%20Pages/Bévalves%20-%200streidae,%20Anomiidae.html

The eastern oyster’s cellular respiration and enzyme activity are affected by environmental
temperature, oxygen concentration, and cadmium.

Discuss how temperature, oxygen concentration, and cadmium can affect cellular respiration
AND enzyme activity in the eastern oyster.

In your answer:
. describe the purpose of an enzyme
. explain how temperature and cadmium affect enzyme activity

discuss how environmental temperature, oxygen concentration, and cadmium can affect
the rate of cellular respiration in the eastern oyster.

You may use diagrams in your answer.
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QUESTION TWO: MOVEMENT OF MATERIALS

The lugworm (Arenicola marine)

lives on sandy shores where the salt
water concentration can fluctuate
slightly. To survive in this habitat, the
lugworm passively adjusts the salt
water concentration of its body to match
the surrounding seawater. Oxygen
consumption remains constant during
this process.

ttp://marinebio.org/species.asp?id=57

The hogchoker (7rinectes maculates)
lives in estuaries, where salt water
concentration changes regularly.
However, the hogchoker actively adjusts
the salt water concentration of its body
when in high salt concentration water.
As salt concentration increases, oxygen
consumption also increases.

http://www.okeefes.org/Photo_Journal/Summer_2013/Summer_2013.htm

Discuss the movement of materials in the lugworm and hogchoker cells, and how oxygen consumption
affects these processes.

In your answer:
. describe diffusion, osmosis, and active transport

. explain how salt water moves across the cell membrane in a lugworm via osmosis and facilitated
diffusion

» explain how salt water moves across the cell membrane in a hogchoker via osmosis and active
transport

discuss why oxygen consumption remains constant in the lugworm, whereas oxygen consumption
increases in the hogchoker as salt water concentration increases, and link this to the life process of
cellular respiration.

You may use diagrams in your answer.

Biology 91156, 2015
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QUESTION THREE: PHOTOSYNTHESIS

Photosynthesis occurs in the chloroplasts, and requires light energy.

(a)

(b)

Draw a diagram of a chloroplast, labelling the outer membrane, inner membrane, stroma. and

thylakoid.
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Biologists have found that chloroplasts can move within the cell in re

sponse to light
availability,

and that shade plant chloroplasts are bigger than non-shade plant chloroplasts.

1tp://www.shutterstock.com/video/clip-3943691 -stock-footage-chloroplasts-in-the-living-pl

ant-cells-under-microscope-
magnification-x-phase-contrast. html
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Discuss why plants found in shady areas have bigger chloroplasts, and explain how
chloroplast distribution within the cell can be influenced by light availability.

In your answer:

. explain the process of photosynthesis
. explain why chloroplasts move within a cell due to light availability
. discuss why plants found in shady areas have bigger chloroplasts than plants found in

non-shady areas. and how this relates to phot(}synthesis
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(b) The eastern oyster’s (Crassostrea virginica) habitat is the rocky shore, which experiences
large changes in environmental temperature and oxygen concentration. This habitat can also
contain heavy metals, such as cadmium.

Eastern oyster (Crassostrea virginica)
http://www.bily.com/pnwsc/web-content/Family%20Pages/Bivalves%20-%200streidae,%20Anomiidae.html

The eastern oyster’s cellular respiration and enzyme activity are affected by environmental
temperature, oxygen concentration, and cadmium.

Discuss how temperature, oxygen concentration, and cadmium can affect cellular respiration
AND enzyme activity in the eastern oyster.

In your answer:

» describe the purpose of an enzyme

explain how temperature and cadmium affect enzyme activity

discuss how environmental temperature, oxygen concentration, and cadmium can affect
the rate of cellular respiration in the eastern oyster.

You may use diagrams in your answer:

Biology 91156, 2015
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QUESTION TWO: MOVEMENT OF MATERIALS

The lugworm (Arenicola marine)

lives on sandy shores where the salt
water concentration can fluctuate
slightly. To survive in this habitat, the
lugworm passively adjusts the salt
water concentration of its body to match
the surrounding seawater. Oxygen

consumption remains constant during

/th'is process.
| Possive YrarSoock
WO = \oW

A\

http://marinebio.org/species.asp?id=57

The hogchoker (Trinectes maculates)
lives in estuaries, where salt water
concentration changes regularly.
However, the hogchoker actively adjusts
the salt water concentration of its body
when in high salt concentration water.
As salt concentratien increases, oxygen
consumption also increases. -

ARNE WONSPOT
CRNerop vequire
\w B
http://www.okeefes.org/Photo_Journal/Summer_2013/Summer_2013.htm

Discuss the movement of materials in the lugworm and hogchoker cells, and how oxygen consumption
affects these processes.

In your answer:

. describe diffusion, osmosis, and active transport

. explain how salt water moves across the cell membrane in a lugworm via osmosis and facilitated
diffusion

. explain how salt water moves across the cell membrane in a hogchoker via osmosis and active
transport

. discuss why oxygen consumption remains constant in the lugworm, whereas oxygen consumption

increases in the hogchoker as salt water concentration increases, and link this to the life process of
cellular respiration.

You may use diagrams in your answer.

Biology 91156, 2015
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QUESTION THREE: PHOTOSYNTHESIS

Photosynthesis occurs in the chloroplasts, and requires light energy.

(a) Draw a diagram of a chloroplast, labelling the outer membrane, inner membrane, stroma, and
thylakoid.
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(b) Biologists have found that chloroplasts can move within the cell in response to light

availability, and that shade plant chloroplasts are bigger than non-shade plant chloroplasts.

http://www.shutterstock.com/video/clip-3943691 -stock-footage-chloroplasts-in-the-living-plant-cells-under-microscope-
magnification-x-phase-contrast.html
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Discuss why plants found in shady areas have bigger chloroplasts, and explain how
chloroplast distribution within the cell can be influenced by light availability.

In your answer:
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9

explain the process of photosynthesis
explain why chloroplasts move within a cell due to light availability

discuss why plants found in shady areas have bigger chloroplasts than plants found in
/ non-shady areas, and how this relates to photosynthesis.
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Low A - Score of 08

Question

Commentary

1

The candidate received a score of A4 by showing a clear understanding of
respiration in terms of its purpose, location and the word equation. The
candidate also adequately described the generic role of enzymes and
temperature. In order to gain a higher score, the candidate needed to make
clearer links between the factors listed in the question and the rate of enzyme
action — explaining how or why temperature changed the rate for example.

This response only provides evidence towards understanding of Osmosis. As
this definition was incomplete only an N1 could be awarded. More explicitly
incorporating the idea of a semi permeable membrane would have allowed
N2 to be awarded.

The response for part (a) has the stroma labeled incorrectly. The candidate
provides a correct word equation for photosynthesis and links larger
chloroplasts to the concept of getting more light for the process. This
provided sufficient evidence to gain an A3. An A4 could have been awarded
had the candidate described why the chloroplasts move or correctly labeled
their diagram in part (a).

High A - score of 11

Question

Commentary

1

The candidate was awarded an A4 because they have shown very good
recall of the process, its purpose and location. They have provided a word
equation and also know the function of enzymes. They have related
temperature to enzyme action at the merit level. They may have been
awarded an M5 if they had provided an explanation of Denaturing, Explained
the role of Cadmium or made a more detailed link between oxygen levels and
either enzyme action or respiration.

The candidate was awarded A3 as they provided definitions for three
processes at the appropriate level. A higher score could have been awarded
had they shown evidence of linking these processes to the two organisms
given in the question or provided a greater explanation as to why O2
consumption levels varied between the two.

The candidate has incorrectly labeled Thylakoid and Grana in part (a). They
have been awarded an A4 as they have described the process of
photosynthesis and have given unexplained reasons why the chloroplasts
move and are larger in shaded plants. They have begun to explain why
chloroplasts are larger in shaded plants but would have required another
explanation in order to gain M5.




