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Section A

These questions are about your investigation into the effect of coloured light on the rate of
photosynthesis.

Use your copy of Task Sheet 2, your results and your statistical analysis to answer the
questions.

Answer all questions in the spaces provided.

6 In step 2, you were told to use the same piece of aquatic plant throughout your Task 2
investigation.
Explain why.

7 For how long did you decide to count bubbles?
Explain why you chose this length of time.

8 How many repeat counts did you take in each colour of light? Give two reasons why
you did this number of repeat counts.

Number of repeat COUNtS ........ooiiiiiii

(R T<T0) o T T

(2 marks)
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3 Do not write
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A student carried out a similar investigation to yours but also used blue and red
solutions. His results are shown in Figure 5.

Figure 5
. Mean number of bubbles produced by the aquatic plant in
Colour of light one minute (* standard deviation)
White 132 (£3)
Green 24 (£1)
Blue 43 (x2)
Red 73 (x2)
9 Calculate the percentage decrease in the number of bubbles produced in blue light

compared with white light.

F o g
(2 marks)
The student kept fish and aquatic plants in an aquarium.
10 Suggest two reasons why it would be important to include aquatic plants when keeping
fish in an aquarium.
L ettt et e et e eeeeeeeeeeeeeee—eeeeeeeeeeeaaeiaseteeeeeeeeeaaaaateeeeeeeeeeaaaataaeetaeeeeeaaanrrareeeeeeaaans
2 ettt ee e Eeeeeeeeeee e e e ateeeeeeeeeeeaaanatteeeeeeeee e e e ahaaneeeeeeeeaannnnnneeeeeeeeaaanns
(2 marks)
Turn over »
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The student wanted to buy new lamps for his aquarium to make sure the aquatic plants
would carry out photosynthesis rapidly. He found information about the proportions of

different colours of light produced by three types of lamp, X, Y and Z. This information
is shown in Figure 6.

Figure 6

Lamp X Lamp Y Lamp Z

Red
Blue Red 18% Blue

28% 29% 28% Red

36%
Blue
56% Green

26%

Green 43% Green 36%

11 (a) The student used this information and his results from Figure 5 to choose the lamp to
light his aquarium. He chose lamp Z.

Suggest why he chose lamp Z.

11 (b) Other than the proportion of light of different colours, give one feature of a lamp that
could affect the rate of photosynthesis of the aquatic plants.
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Another student carried out a similar investigation to yours but she used the apparatus
shown in Figure 7 to measure the gas produced by the aquatic plant.
Figure 7
Syringe
— Tap
Small funnel N —"
where gas 1, Scale for measurement
collects ; of gas collected
? | Sodium hydrogencarbonate
J T | solution
Cut piece
\y of aquatic plant
L "/ ] Tap water
12 What is the syringe used for?
(1 mark)
13 Using this apparatus, the student obtained a more accurate measurement of the
volume of gas produced than by counting bubbles.
Explain why.
(2 marks)
13
Turn over »
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Resource Sheet
Introduction
Plants have pigments that absorb light energy for photosynthesis. These pigments include two types
of chlorophyll and a group of pigments known as carotenoids. Different species of plant contain
different amounts of these pigments. The pigments that each plant species has are adaptations to
where and how they live; their ecological niche.

Resource A

Figure 8 shows the absorption of light of different wavelengths by chlorophyll a, chlorophyll b and
carotenoids.

Figure 8
T A Key
| 1 Chlorophyll a
_ ———"=- Chlorophyll b -~
Absorption of / (A SRS S S u 6 SELLIELED Carotenoids
light/arbitrary ydum PO an 1T
units Sk A
M
[ 1
7 \
AL .‘
P \\ g 7 N\
400 500 600 700

Wavelength of light/nm

A scientist investigated the energy in light of different wavelengths reaching the ground in a forest.
She measured the energy in

e direct sunlight
e sunlight that had passed through the leaves of trees.

Figure 9 shows her results.

Figure 9
Direct
"""""" sunlight . 5 pa
Light energy Sunlight that has -
Ve passed through
/ By leaves i
//I, - s
400 500 600 700

Wavelength of light/nm
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Resource B

Beech trees have two types of leaves called sun leaves and shade leaves. Sun leaves grow on
branches exposed to direct sunlight, shade leaves grow on branches exposed to light that has
passed through leaves. An ecologist collected sun leaves and shade leaves from beech trees and
determined the mean mass of each photosynthetic pigment in both types of leaf. His results are
shown in Figure 10.

Figure 10
Mean mass of each pigment per m? of leaf
Photosynthetic pigment area/ pg (* standard deviation)
Sun leaves Shade leaves
Chlorophyll a 299.3 (£ 2.1) 288.9 (£ 0.1)
Chlorophyll b 90.7 (+ 2.1) 111.1 (£ 0.1)
Carotenoids 0.10 (£ 0.01) 0.07 (£ 0.01)

Turn over for the next question

Turn over p
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Section B

Use the information in the Resource Sheet and your own knowledge to answer the questions.

Answer all questions in the spaces provided.

Use Resource A to answer Questions 14 to 16.

14

15

Use Figure 8 to describe the absorption of light of different wavelengths by
chlorophyll a.

(2 marks)

Few species of plant can live below large trees in a forest.
Use the information in Figure 8 and Figure 9 to suggest why.
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16 In leaves at the top of trees in a forest, carbon dioxide is often the limiting factor for
photosynthesis.
Use your knowledge of photosynthesis to suggest and explain one reason why.

(2 marks)
Use Resource B to answer Questions 17 to 20.
17 Describe how you would present the data in Figure 10 as a graph.
(2 marks)
18 The ecologist collected shade leaves at random from a branch.
Suggest a method he could have used to collect shade leaves at random from a
branch.
(2 marks)
Turn over »
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10

19 The ecologist concluded that there is a significant difference between the amounts of
chlorophyll b in sun leaves and shade leaves of beech trees.

Do you agree with this conclusion?

(2 marks)

20 Each type of chlorophyll is produced by a specific enzyme-controlled pathway.
Use this information to suggest how the same beech tree can produce more
chlorophyll b in some leaf cells than others.

(2 marks)
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11

Use both Resource A and Resource B to answer Questions 21 and 22.
21 It is an advantage to beech trees to produce more chlorophyll b in the shade leaves.

Suggest and explain why.

(2 marks)
22 There are two hypotheses about the advantage to plants of producing carotenoids.

Hypothesis 1

Carotenoids help shade leaves to absorb more light of wavelengths 480 nm to 520 nm
for photosynthesis.

Hypothesis 2
Carotenoids prevent damage to chlorophyll from very bright light.
22 (a) Which hypothesis do the data provided on the resource sheet support?

Explain your answer.
Hypothesis ........ccccoieeiiiiiiii

0] F=T 1 F= 11 o o 1SRRI

(2 marks)

Question 22 continues on the next page

Turn over p
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12

22 (b)

Suggest one other piece of experimental evidence you would need in order to be more
confident about drawing your conclusion in Question 22(a).

END OF QUESTIONS

Copyright © 2013 AQA and its licensors. All rights reserved.
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