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1 This question is about photosynthesis.
Complete the sentences using words from the list.

Each word may be used once, more than once or not at all.

chlorophyll chloroplast epidermis glucose
glycogen membrane palisade starch

stigma stomata

When plants carry out photosynthesis the chemical called ............ccccooiiiiiiiiiiiiiiiiciies traps light
energy.

The energy is used to combine raw materials to make ............ccccoiiiiiiiiiiiiiiiiiiiennne. .

This process mainly happens inthe ... layer of the leaf.

The gas needed for photosynthesis enters the leaf through the .............ccocoo .
These are found inthe ..o of the leaf.

Leaves appear green because they contain the chemical called .............ccccccoeiiiiiiiiiiiees .

[6]
[Total: 6]

Photosynthesis and limiting factors &  Click for more variations

stemexambuilder.com Page 2 of 19


https://stemexambuilder.com/app?subject=0610&topic=ch06-01&from=pdf
https://stemexambuilder.com/app?subject=0610&topic=ch06-01&from=pdf

2  Fig. 5.1 shows a section through a leaf.

Fig. 5.1
(a) State the names of R, S, T and V on Fig. 5.1.
Write your answers on Fig. 5.1. [4]
(b) The main function of leaves is to produce carbohydrates.

Describe how plants produce carbohydrates.

[Total: 8]
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3 A student investigated photosynthesis in a variegated leaf.

A variegated leaf has a green part that contains a green pigment and a white part that does not
contain the green pigment.

Fig. 2.1 is a photograph of some variegated leaves.

green part of the leaf

white part of the leaf

Fig. 2.1

(a) State where the green pigment is found in a plant cell.

. ]
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(b) A student investigated a variegated leaf from a plant that had been kept in the light for
24 hours.

The student prepared the leaf by boiling it and then placing it in ethanol to remove the green
pigment.

The student then tested the leaf with iodine solution.

Table 2.1 shows the results.

Table 2.1
part of the leaf colour with iodine solution
green blue-black
white yellow-brown

Explain the results shown in Table 2.1 for the white part of the leaf.

. [3]

{c) This investigation was repeated with a plant that was kept for 24 hours in an environment
where all the carbon dioxide was removed.

Complete Table 2.2 to predict the results.

Table 2.2

part of the leaf colour with iodine solution

green

white

[2]
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{(d) (i) The boxes on the left show the names of some substances that are made in plants.
The boxes on the right show uses of these substances in plants.

Draw lines to link each substance with its correct use in plants. Draw three lines.

substance use in plants

to attract insects for pollination

cellulose
to build cell walls
nectar
for transpiration
sucrose
for transport in the phloem

[3]

(ii) List the chemical elements contained in carbohydrates.
- [1]
[Total: 10]
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4 Fig. 3.1 shows a photograph of some leaves on a tree.

Fig. 3.1

(a) State two features of the leaves, visible in Fig. 3.1, that are adaptations for photosynthesis.
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(b) Fig. 3.2 is a diagram of part of a cross-section of a leaf.

Fig. 3.2

(i) Explain how the parts of the leaf labelled A, B, C and D in Fig. 3.2 adapt the leaf for gas
exchange during photosynthesis.

- 4]

(ii) State the name of the mineral ion that plants need to make chlorophyll.

- 1]
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(c) Complete the sentences about transport in plants.
Leaves contain ...........cccccevmeevminrmenemecsmecsneneen.. DUNAIBS.
The xylem in the bundles provides plants with support and transports water and
S {1+ 11 T 31 SN, (o J 141 - N [-T= 111

Phloem in the bundles transports ........cc.cccocceiiiiiiiiiiicicceiieeeceennenne.. @and amino acids.

[4]

[Total: 11]

Leaf structure & Click for more variations

stemexambuilder.com Page 8 of 19


https://stemexambuilder.com/app?subject=0610&topic=ch06-02&from=pdf
https://stemexambuilder.com/app?subject=0610&topic=ch06-02&from=pdf

5 Many growers of crops in glasshouses use carbon dioxide enrichment to improve yields.

(a) Explain the advantages of carbon dioxide enrichment of glasshouses.

Fig. 3.1 shows the carbon dioxide concentrations inside three glasshouses, D, E and F, on
a hot day with bright sunlight.

o Glasshouses D and E received carbon dioxide enrichment and were ventilated by
opening the windows.

o Glasshouse F did not receive any extra carbon dioxide and the windows were closed.

The carbon dioxide concentrations in the glasshouses and in the atmosphere were
measured. The concentration in the atmosphere was 0.039 %.

D E F
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Co,
concentration of concentration of concentration of
CO,=0.041% CO,=0.070% CO,=0.020%
Fig. 3.1

The rate of uptake of carbon dioxide by the crop plants was measured in grams of carbon
dioxide absorbed per square metre of glasshouse per hour. These results are shown in

Table 3.1.
Table 3.1
lasshouse rate of uptake of carbon dioxide by crop
9 plants / g per m? per hour
D 2.5
E 5.7
F 1.0
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(b) Suggest why it may not be cost effective to maintain a high concentration of carbon
dioxide in glasshouse E compared to the concentration of carbon dioxide in the
atmosphere.

(c) (i) Concentrations of carbon dioxide in all three glasshouses in Fig. 3.1 increased at
night. State why this happened.

[Total: 9]
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6 (a) Fig. 4.1 shows the effect of light intensity on the rate of photosynthesis at different

temperatures and concentrations of carbon dioxide.

A

A 25°C, 0.4% CO,

B 15°C, 0.4% CO,

rate of
photosynthesis

C 15°C, 0.04% CO,

light intensity

Fig. 4.1

Describe and explain the reasons for the shape of lines B and C in Fig. 4.1.
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(b) CgzH,,O4 is one of the products of photosynthesis.

State the chemical formula of the other product.

[Total: 11]
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(@) Fig. 2.1 is a diagram of a cross-section of part of a leaf.

7

o

Obo

Fig. 2.1

Identify and explain how the structures labelled J and K are adapted for photosynthesis.

Nz
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(b) In an experiment, thale cress plants (Arabidopsis thaliana) were grown in normal atmospheric

and high carbon dioxide concentrations. The transpiration rate, the mean number of chloroplasts
per cell and the concentrations of starch and magnesium ions were measured.

The results are shown in Table 2.1.

Table 2.1
normal carbon dioxide high carbon dioxide
factor measured . :
concentration concentration
transpiration rate /AU 8.1 5.6
mean number of chloroplasts 8 11
per cell
concentration of starch 38 67
/ug per mg of leaf
concentration of magnesium ions 27 23
/mg per g of leaf

Complete the sentences about the data shown in Table 2.1.

Table 2.1 shows that increasing the carbon dioxide concentration caused more starch to be
produced in the leaves. This shows that, at a normal carbon dioxide concentration, carbon
diOXIdE IS @ .ooeieieii . for photosynthesis.

During photosynthesis, ..........ccccccceeeiiiiiiiiiennnn. molecules of carbon dioxide are required to
make one molecule of glucose.

The greater quantity of starch stored in the leaves grown in a high carbon dioxide concentration
means, when needed, more sucrose can be produced for transport in the phloem, so the
leaves act @asa .......ccccvveeeeiiiiiii .

The greater number of chloroplasts per cell in the leaves grown in the higher carbon dioxide
concentration means that more energy can be absorbed from .............ccccoiiiis and
transferred t0 .......cceveveeeiiiii energy.

The transpiration rate is lower when the carbon dioxide concentration is higher. This means
reduced 10SS Of ......ooiiiiiiii e from the leaves.

Magnesium ion concentration is lower in these leaves because they have used the magnesium

IONStOMAaKe ..oeeeeeeeeeee e, )

[7]
[Total: 11]
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8 Fig. 1.1 is a diagram of part of a cross-section of a leaf.

(a) Explain why a leaf is considered to be an organ.

layer B <

layer C <

Fig. 1.1
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(b) Explain how layer B and layer C in Fig. 1.1 are adapted for their functions.
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(c) A student placed a plant in a very hot room for 12 hours. There was a bright light in the room
and the plant was not given any water during the 12-hour period.

Fig. 1.2 shows a series of sketches that the student made of the stomata during the
investigation.

time/hours 1 2 3 4 5 6 7 8 9 10 11 12

\ @@@(@@(@U \

Fig. 1.2

stomata

(i) Identify the cell labelled D on Fig. 1.2.

..................................................................................................................................... 1
(i) State the main function of the stomata.
..................................................................................................................................... [1
(iii) State the advantage to the plant of the change to the stomata shown in Fig. 1.2.
..................................................................................................................................... 1
(d) The student increased the humidity in the room and repeated the investigation.
Predict and explain the effect of high humidity on the stomata.
............................................................................................................................................. [3]

[Total: 14]
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9 Plan an investigation to determine the effect of temperature on the rate of photosynthesis in an
aquatic plant.

Photosynthesis and limiting factors &  Click for more variations
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10 Hydrogencarbonate indicator can be used to determine the concentration of carbon dioxide in a
solution. The table shows the colour of the indicator at different concentrations of carbon dioxide.

carbon dioxide hydrogencarbonate
concentration indicator colour
high yellow
medium red
low purple

Aquatic plants photosynthesise and use up carbon dioxide when in the light. Aquatic plants respire
and produce carbon dioxide in the light and in the dark.

When the carbon dioxide produced is equal to carbon dioxide used, hydrogencarbonate indicator
is red.

Using an aquatic plant, plan an investigation to determine the light intensity at which the rate of
photosynthesis is equal to the rate of respiration.
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