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QUESTION ONE: PHOTOSYNTHESIS

All plants require specific reactants to start the process of photosynthesis.

Source: https://www.doc.govt.nz/nature/native-plants/

(a) Describe the reactants required for photosynthesis AND how they enter the plant.
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(b) Photosynthesis takes piace"inside the chloroplasts. The main structures involved in photosynthesis
are: the outer membrane, inner membrane, stroma, thylakoid membrane, and grana.
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Adapted from: www, mcqbno]ogy.convzﬂ13/04Anulnple-ehoice-qucst;ous—ou—chlomplast html

Discuss how specific reactants in the light-dependent and light-independent reactions affect the
amounts of the products of photosynthesis:

—

In yvour answer:
describe the function of TWO named structures from the chloroplast diagram
/xp’lain how the structures of the chloroplast are built to help them carry out their function

/ discuss how the structures of the chloroplast work together to carry out the process of
photosynthesis.
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QUESTION TWO: ENZYMES

Conditions of the water in a small pond can change throughout the day, and over a year. A change in pH
can affect the rate of photosynthesis reactions. The presence of pollutants in the water can affect certain
nutrients that are needed as co-factors for the enzymes involved in photosynthesis.

R —

In an experiment to test the effect of pH on enzyme activity in Elodea cells, the following results were
produced.

Rate of Elodea enzyme rections as a result of changing pH
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Adapted from: https://pubmed.ncbi.nlm.nih.gov/20118304/

(a) Discuss the effects of pH and co-factors on enzyme activity in Elodea plants.
In your answer you should refer to the graph above and:

. describe the function of enzymes and their structure

//expiain how co-factors affect enzyme activity

discuss how and why pH affects enzyme activity in Elodea.
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There is more space for
your answer to this question

on the following pages.
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This page has been deliberately left blank.
The examination continues on the following page.
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QUESTION THREE: CELLULAR RESPIRATION

Mosquito larvae come to the surface of the water and absorb oxygen through a breathmg tube. When
threatened, the larvae retreat to the bottom of the pond where they can absorb dissolved oxygen from the
water.

Mosquito larvae are transparent, and it is possible to observe their hearts beating under a microscope. The
number of heart beats per minute can be used as a way to measure the cell respiration rate of the heart
cells, and to study the factors that affect it.

Source: https://en.wikipedia.org/wiki/File:Culex_sp_larvae.png
(a) Describe the purpose of cellular respiration.
To produe  ATP (eneryy) which is used to fuel encgme

vea(tions and other body  fanctions:

¥

(b) Asoxygen levels in the water decrease, respiration rate, and therefore heart rate decreasés. Even
when the water has NO oxygen left, the mosquito larvae’s hearts could continue to beat.

Heart beats per minute with changing dissolved
oxygen concentrations in pond water

Dissolved oxygen

concentration (% saturation) (9] 25 50 75 100
Number of heart beats per ' :
minute (bpm) 20 40 50 . 60 120

Discuss the observations above in relation to aerobic and anaerobic respiration, and their effect on
the mosquito larvae’s heart rates.

In your answer, refer to the data table and include:
// a description of where aerobic and anaerobic respiration take place in the cell

/ an explanation of BOTH respiration processes that includes the materials required for each
and their products

/ elaborate on the possible effects on larval heart rate and type of respiration when exposed to
0% oxygen for more than a few hours.
M
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Annotation

M5

This is an example of explanations covering the structures of the
chloroplast and how these were able to enhance the rate of
photosynthesis. To get to a higher grade, full discussion would
be needed between the reactants and products of each phase,
linked to the structures involved.

Pg 3

The stroma is where the light independent reactions take place
and surrounds the grana/thylakoid membrane so products from
the light dependent reaction can be easily transported to the
light independent reaction.

More detail needed to explain how chlorophyll allows the light
dependent reaction to proceed.

Pg4

The outer membrane is transparent allowing more sunlight into
the chloroplast making more photosynthesis take place.

The thylakoids are arranged in stacks called grana, this increases
the surface area so provides more places for the photosynthesis
reactions to take place.

M6

This is an example of explanations covering the role of co-
factors and effects of pH on enzyme activity. To get to a higher
grade, a full discussion of the effects of both high and low pH
and the optimal range of the enzyme would be needed linked to
the resource information supplied.

Pg 6

Co-factors affect enzyme activity, they slot into the active site
with the substrate, without these the enzyme is unable to
catalyse the reaction.

Pg 7

\When the pH gets too high, the hydrogen bonds that hold the
active site together break so the enzyme denatures.

When it reaches pH 10, the enzyme stops catalysing
because...the enzyme denatures and it is unable to catalyse any
more reactions.

M5

This is an example of explanations of the effects of anaerobic
respiration and the results shown in the data table. To get to a
higher grade, a full discussion on the effects of




anaerobic/aerobic respiration would be needed, linked to the
context and numbers provided.

Pg 11

If they are exposed to 0% oxygen for a few hours, it is likely that
their heart will stop beating, because lactic acid produced will
get too much for the larvae.

Anaerobic is the system they use when they have 0% oxygen. It
does not require oxygen and gives off less ATP than aerobic so
the heart would be beating slower.






