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QUESTION ONE: RESPIRATION AND ENZYMES

(a)

(®)

Degscribe the purpose of cellular respiration, AND where it occurs in the cell.

Cellulav_vespiration i.Sm_ih&p.mm%..,.of___a%mnm&zwxx,_Lﬁm,,w..,,.

be postible wnout enerqy. Cellulav vespivalion oceus in the  mitothondvg

The eastern oyster’s (Crassostrea virginica) habitat is the rocky shore, which experience
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.
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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.

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 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

d 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.

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:
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
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QUESTION ONE: RESPIRATION AND ENZYMES

ASSESSOR'S
USE ONLY

(a) Describe the purpose of cellular respiration, AND where it occurs in the cell. |
/ellylar resplranion 15 an enzyme. ontrailect reton ¢f
Hhe bireakdouaon of 9&1('@563 ir‘\'Lc a useable form OF

£l >(:"r9 4 for celiular Pl“@ﬂ’ﬁ(’?@fé((’u}"& inthe iﬁ’iﬁ‘@(ﬁ@fdﬁ /

\'“
B

(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:/fwww.bily.com/pnwse/web-content/Family%20Pages/Bivalves%20-%200streidae, %20 Anomiidae. htm|

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
tie 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
this process.

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 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)

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

(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-394369 1 -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 yYour 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 photosynthesis.
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Low M - score of 14

Question

Commentary

1

The candidate is awarded M5 as they fully explain the effect of temperature on
enzyme activity and the effect of oxygen concentration on respiration. An M6 would
have been awarded if the candidate had provided further explanation as to how or
why denaturing takes place and affects the enzyme action or how or why cadmium
causes the enzyme action to decrease / stop.

The candidate is awarded M5 as they have explained the movement of substances
across the lugworm and have explained the role of respiration in cell membrane
transport. They could have gained an M6 or higher by giving a more detailed
explanation of transport across the Hogchoker’s membrane and/or explaining why
the O2 consumption increased in higher salt concentrations.

The candidate has incorrectly labeled the inner membrane in part (a). The
candidate is awarded A4 as they have described the process and given
reasons why chloroplasts move around and are larger in shaded plants. They
have explained why they are larger but this is their only explanation. To gain
an M5 or better they would need to explain the process in terms of H2 and
CO2 forming glucose and/or explained the movement of Chloroplasts with
regard to how or why they get more light.

High M - score of 16

Question

Commentary

1

A score of M6 is awarded because the candidate explains the effect of
Cadmium on an enzyme and also explains how cadmium can change the
shape of the active site / denature the enzyme. They explain the effect of
oxygen and relate this clearly to the rate of respiration. An E7 may have been
awarded if the candidate had comprehensively explained the effects of
temperature and adequately related this, or the role of cadmium, to the rate
of respiration.

An M5 was awarded as the candidate has explained the transport occurring
in the Hogchoker and has also explained the role of respiration in terms of
providing energy for active transport. This candidate could have gained an
M6 or better by providing a more accurate explanation of transport in the
lugworm or by linking the increase O2 consumption to increased salt levels in
the Hogchokers environment.

The candidate has gained an M5 as they have explained why shaded plants
have larger chloroplasts and why non-shaded plants do not need larger
chloroplasts. They may have been awarded an M6 or better if they had also
explained the movement of chloroplasts or the process of photosynthesis or
provided clearer justification as to why the chloroplasts are bigger.




