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2.8 Photosynthesis

Question Paper

Course DP IB Biology
Section 2.Molecular Biology
Topic 2.8 Photosynthesis
Difficulty Hard

Time allowed: 60

Score: 147

Percentage: /100
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Questionla
a)

Paperchromatography can be usedto separate photosynthetic pigments obtained from chloroplasts. The
chromatography strip below shows distinct pigment bands.

Band 1

Band 2

Band 3
Band 4

Solvent front

The teacherexplains that the fourbands represent four pigments: chlorophyll a, chlorophyll b, xanthophylls and carotenes
(butnotnecessarilyinthat order). The teacherasks a student to suggest which bands most likely represent the two
chlorophyll pigments. The student suggests bands 3and 4.

Explain why this is the correct choice.

[2 marks]
[2 marks]
Question1b
b)
Describe how someone could accurately identify the pigments in the chromatogram shown in part a).
[3marks]
[3marks]
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Questionlc

c)
The photosynthetic pigments from two aquatic algae, green alga genus Oedogonium andred alga genus Palmaria, were
separated by thinlayer chromatography. The chromatograms are shown below.

Oedogonium Palmaria

— 11— B-carotene ——1—B-carotene
(orange) (orange)
Chlorophyll a
(blue-green)

/ Chlorophyll a

Chlorophyll b | (blue-green)

— (yellow-green)

“\\
Xanthophylls Xanthophyll
(yellow) (yellow)
O Origin O Origin

Palmaria also contain a red pigment known as phycoerythrin. The pigment appears red because it absorbs blue lightand
reflects red light. The pigment phycoerythrinis absent from the chromatogram above.

Suggest why this might be.
[1mark]

[1mark]
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Question1d
d)
Light of shorter wavelengths penetrates water to greater depths than light of longer wavelengths.

Usinginformation here and from part c), suggestwhy red algae such as Palmaria can live at greater depths than many other
aquatic algae.

[2 marks]
[2 marks]
Question 2a
a)
The graph below shows the effect of light intensity, carbon dioxide, and temperature on therate of photosynthesis.
D
C
Rate of
photosynthesis B
A
T T T T T T
1 2 3 4 5 6
Light intensity / 000 lux
A-0.04 % carbon dioxideat15 °C
B-0.04 % carbon dioxide at 25 °C
C-0.04 % carbon dioxide at 35 °C
D -0.1% carbon dioxide at 25 °C
State three factors that could be measured to allow an estimate of the rate of photosynthesis in this experiment.
[3marks]
[3marks]
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Question 2b

b)

A commercial farmer growing peppers keeps her greenhouses at 25 °C and circulates airaround the greenhouses. Airhas a
COgyconcentration of 0.04 % and the ambientlightintensity is 3000 lux.

i)
Usethe graphin part a) to state whetherthe farmerwould be more likely to achieve higher pepperyields by raising the carbon
dioxide concentration to 0.1% or by raising the temperature to 35 °C.

[1mark]
ii)
Explain youranswerto parti).

[2 mark]

[3marks]
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Question 2¢c

c)

There are two types of chlorophyllin chloroplasts, chlorophylla and chlorophyllb. Researchers created a genetically-
modified (GM) vine plant with an allele that caused them to synthesise higherlevels of chlorophyll b than wild-type vine
plants. They investigated the effect of this new allele on the rate of plant growth.

Theresearchers grew wild-type and GM vines. They grew some of each in low light intensity and grew others in high light
intensity. They extracted chloroplasts from mature plants of both types. Finally, they measured oxygen production at
different lightintensities by the chloroplasts they had extracted from the plants.

250
GM type / grown

in high light
intensity

200

Wild type / grown
in high light
intensity

150

100 GM type / grown
in low light

intensity

) I P2 B ot N OO PP i it S~ wild type / grown

__________ in low light
== intensity

Oxygen produced / pmol mg™*hr™!

0 10 20 30 40 50
Light intensity / mmol photons m2min-!

i)
Oxygen production hereis used as a measure of therate of photosynthesis.
Statewhy thisis possible.

[1mark]
ii)
Calculate the percentageimprovementin oxygen production caused by the genetic modification forvines grown at high
lightintensity at an experimental light intensity of 20 mmol photons m=2min~!. Give youranswer to 3 significant figures.

[2 marks]

[3marks]
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d)
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Theresearchers suggested that GM plants producing more chlorophyll b would grow faster than wild-type plants in all light

intensities.

Explain how the datain part ¢) support this suggestion.

Question 3a

a)

[3marks]

[3marks]

Lab technicians wanted to determine the effects of lightintensity and temperature on the rate of photosynthesis in
rhododendron plants growing in parks and gardens. They recorded the effect of different temperatures on the net rate of
photosynthesis at various lightintensities. Their experiment also recorded the rate of respiration at the different
temperatures. The graph below shows the results from their experiment.

Net rate of
photosynthesis
measured as
uptake of CO,
(mg g™ h")

B — 2.0
4 B high Ii_ght
A intensity
3 =~ 1.5
medium light :
2 intensity L — 1.0
| £ 1ow light == i
4 intensity 4\’ S
L 1 respiration
I I I I
0 10 20 30 40 50

Temperature (°C)

Rate of
respiration
measured

as production
of CO,
(mggh')

Explain theincreasein the netrate of photosynthesis between points Aand B on the graph.
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Question 3b

b)

In another experiment a studentlooked at the effect of light intensity on the rate of photosynthesis in pond weed. They set
up theinvestigation as shown below and altered the lightintensity by changing the distance between thelamp and the
pondweed.

Plunger
Lamp

~
Medium of water — |

+ dissolved NaHCO,
Pond—]

weed
|: [T )

bath

\ Ruler to measure
distance from light

Identify four variables that need to be controlledin this investigation.
[4 marks]

[4 marks]
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C)
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The graph below shows the student’s results from theirinvestigation in part b).

Rate of photosynthesis / arbitrary units

200

150

100

50

Y

Distance from lamp / cm

b 4
0 10 20 30 40 50 60 70 80 90 100

Calculate the percentage decrease in therate of photosynthesis that takes place when the distance from thelampis 10 cm
comparedtowhenitis 90 cm. Show yourworking.
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Question 3d

d)
Identify, with areason, one challenge that would be faced by the technicians in a) that would not be faced by the studentin
partb) when carrying out their experiments.

[2 marks]

[2 marks]

Question 4a

a)

Avariegated plant was grownin alaboratory by a student. One of its leaves is shown below (Fig. 1). The student left the whole
plantin the dark for12 hours toinhibit photosynthesis. After this time they covered part of the leaf with a rectangle of black
card(Fig. 2). Following the exposure of the plant to sunlight fora further 3 hours the studentremoved the black card and then
removed the leaf from the plant before testing the whole leaf for starch (Fig. 3).

Eleeh White

Fig. 1 Fig. 2 Fig. 3
Suggestwhy photosynthesis was inhibited for 12 hours.
[Tmark]

[1mark]
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Question 4b

b)
From Fig. 3in part a) identify the following:

i)
Thetwo areas of the leaf from A-D that the student could use to show thatlight is required for photosynthesis.
[1mark]
ii)
Thetwo areas of the leaf from A-D that the student could use to show that chlorophyllis required for photosynthesis.

[1mark]

[2 marks]

Question 4c

c)
The student concluded that the detection of starch was proof that photosynthesis had occurredin the leaf during the
experiment.

Suggestwhy this conclusion may not be correct.
[2 marks]

[2 marks]

Question 5a
One mark will be awarded for clarity of communication throughout this question.

a)
Explain how researchers could prepare aninitial concentrated solution containing photosynthetic pigments for separation

during thin layer chromatography.
[6 marks]

[6 marks]
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Question 5b

b)
Inawoodlandthe concentration of carbon dioxide gas in the airchanges during a 24-hour period. It can also vary depending
onthe height above the ground at which a gas measurementis taken.

Explain the variation in carbon dioxide concentrationin a woodland over time and at different heights. Assume that there s
no airmovement caused by wind throughout the 24-hour period.

[5 marks]

[5 marks]

Page 12 of 12

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers



https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/

