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QUESTION ONE: PHOTOSYNTHESIS

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

Source: h@s:f)wvé&.&éc,gowuz/nnmlnaﬁveAplanw '

(a) Describe the reactants required for photosynthesis AND how they enter the plant.
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(b)  Photosynthesis takes place inside the chloroplasts. The main structures involved in photosynthesis
are: the outer membrane, inner membrane, stroma, thylakoid membrane, and grana.

Adapted from: www.megbiology.com/2013/04/multiple-choice-questions-on-chloroplast.htm]

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

In your answer:

. describe the function of TWO named structures from the chloroplast diagram

«  explain 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 ca.rry out the process of

photosynthesis.

o -“\L ‘jmr An_\;a\(\.ﬁ"\' ‘\(.0(’_— CLVYE i \}"; éfana W_\l

MO\L&L woo “\L J\\Cﬂ,‘:\&;\* Wa\cr s FH- ml"o

‘f‘\ Afﬁjo« wnA Ox oA GN\, H\L \f\Am&a\ (—VKA Mu\

Cﬂrl:c«. &c,mle_ ; En\mr\j \'Lrovyx nv. &LcMqu Lc_ (,rec.le,

. CN&(DHWL .ccn\mr\ Mrmj hfmvfs cmf\«

@\-vccse Cxggen 5 a wadke ?M«L/C« A oml_ is ewcrdel
The \\ Nr \nd w\‘r l\ux__ _ecCurs H\L

| WS‘“‘Q‘; ke %\\L Nght MLW&

cceus  wabhed  he Prescence o J@AL

Thera:;smoraspacefor

< your answer fo this question
Biology 91156, 2022

04190



1/11/23, 1:18 PM Print Script

“\ \Q\CC‘IL Gtr\L \'\'\is cams \1 WMo e LLL ML&(Q—

Gl \\\gj have c‘hé \‘\\ﬂ\’ \'\\L S\m\tijL cun L\l\—
SC WMt wﬁ\ﬂ’ an \'L 5(’“‘ Unl e R\V-' \'\Uéﬂ'ﬁf“ \"”

Trot\.v‘?— more S\VCCSC-

Biology 91156, 2022 04190



1/11/23, 1:18 PM Print Script

s




1/11/23, 1:18 PM Print Script

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.

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.nim.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
. explain 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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QUESTION THREE: CELLULAR RESPIRATION

Mosquito larvae come to the surface of the water and absorb oxygen through a breathing 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.
T pedwe ATP o energy b ollw the

(b) Asoxygen levels in the water decrease, respiration rate, and therefore heart rate decreases. 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) 0 | 25 - 50 75 100
Number of heart beats per _

minute (bpm) 20 40 50 60 | 120

Discuss the observations abové 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:
*  adescription 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.
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Standard 91156 Display ID 61717572 Total score 12
NSN 141108841
Q Grade score Annotation

A description of the process of photosynthesis and structures
involved in different parts of the process. To get to a higher
grade, further detail would be needed to cover how and why
these structures affect the light dependent phase or light
independent phase of photosynthesis.
Pg2
Reactants (carbon dioxide and water) correctly identified as

1 A4 part of a word equation for photosynthesis. Water entering
through the roots/osmosis and carbon dioxide entering
through the leaves/stomata through diffusion also described.
Pg 3
Description of light dependent phase happens in
thylakoid/grana
Description of light independent phase happens in stroma
A description of enzyme action and effects of pH levels. To get
to a higher grade, further detail on the how denaturing changes
the active site and ability of substrate to bind would be needed,
together with accurate use of resource information supplied.
Pg 6
Identifies enzymes as biological catalysts

2 A4
Description of co-factors increasing enzyme activity
Pg7
States that enzymes have an optimum/ideal pH
Describes that enzymes denature at pH levels that are too
high/too low.
Descriptions of aerobic and anaerobic respiration. To get to a
higher grade, explanations would be needed on how prolonged
use of anaerobic respiration could cause significant harm,
linked to the products of this process.
Pg 10

3 A4

Gives purpose of cellular respiration as producing ATP/energy
Pgll
Describes aerobic respiration with equation

Describes anaerobic respiration with equation




Describes location of both aerobic respiration (mitochondria)
and anaerobic respiration (cytoplasm)

Trend from the data table described (when more oxygen is
available, the larvae respire more aerobically so their heartbeat

increases)






