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1 A student wanted to investigate the effect of different growing conditions on the rate of
photosynthesis in plants.

When photosynthesis takes place in a leaf oxygen gas is produced and this is released into the air
spaces in the leaf.

carbon dioxide + water —> glucose + oxygen

When small discs are cut from the leaf, the gases in the air spaces in the leaf discs can be
removed. This allows the leaf discs to sink when they are placed in a liquid.

As photosynthesis takes place the leaf discs start to float. The time taken for the leaf discs to float
indicates the rate of photosynthesis.

Step 1 Astudent selected two plants, X and Y, which were of the same species but were growing
in two different locations.

Step2 One leaf was removed from plant X and five small discs were cut from the leaf. Each leaf
disc was 8 mm in diameter.

Step 3 The student placed the five leaf discs from plant X into a syringe containing 5cm? of 2%
sodium hydrogencarbonate solution.
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Step 4 The student removed the air from the air spaces in the leaf discs from plant X by pulling
and releasing the syringe plunger as shown in Fig. 1.1a. The leaf discs then sank to the
bottom of the syringe as shown in Fig. 1.1b.
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Step 5 The five leaf discs from plant X were removed from the syringe and each one was placed
into a separate test-tube in a test-tube rack.

2% sodium hydrogencarbonate solution was poured into each test-tube to a height of
approximately 5cm from the bottom of the test-tube. This is shown in Fig. 1.2.
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Fig. 1.2

Step 6 A lamp was placed at a distance of 10cm from the edge of the test-tube rack. This is
shown in Fig. 1.3.
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Fig. 1.3

Step 7 The lamp was switched on and a timer was started. The time taken for each of the five
leaf discs to start to rise to the surface of the liquid in the test-tube was recorded.

Step 8 The student repeated steps 2 to 7 for the five leaf discs from plant Y.
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The student’s results are shown in Fig. 1.4.

Fig. 1.4

(@) (i) Prepare atable to record the results shown in Fig. 1.4.

Record the student’s results in your table.

(4]

(i) Calculate the average time taken for the leaf discs from plant X and the leaf discs from
plant Y to rise. Include the units and give your answer as a whole number.

Space for working.

(2]
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(iii) Plot a bar chart on the grid of the average rising time of the leaf discs for plants X and Y.

(iv)

(v)

(vi)

(vii)

© UCLES 2017

Suggest why the leaf discs rise when photosynthesis takes place.

Identify the variable that was:

LA T=T= T U1 (=T

ChANGEA ..

State two variables that were kept constant.
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6
(b) There are potential sources of error in step 5, step 6 and step 7 of the method on page 3.
Identify two sources of error in these steps.

For each error suggest one possible improvement.

[Total: 19]

2 (a) Fig. 2.1 and Fig. 2.2 are photomicrographs of cross-sections of leaves taken from different
areas of the same tree. Some parts of the tree are shaded from the Sun and some parts are
in direct sunlight.

The cross-section shown in Fig. 2.1 was taken from a leaf grown in the shade and the
cross-section shown in Fig. 2.2 was taken from a leaf grown in direct sunlight.

leaf grown in the shade

upper epidermis
palisade mesophyll

——spongy mesophyll
&&— lower epidermis

magnification x130

Fig. 2.1

(i) State two visible differences between the leaves shown in Fig. 2.1 and Fig. 2.2.
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leaf grown in direct sunlight

S upper epidermis

palisade mesophyll

spongy mesophyll

lower epidermis

magnification x130

Fig. 2.2
(i) Make a large drawing of the leaf cross-section shown in Fig. 2.2.

Do not draw individual cells. Do not label your drawing.

(4]
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(iii) Measure the leaf thickness at line PQ in Fig. 2.1. Include the unit.

length of PQ ......coeiii e

Calculate the actual leaf thickness using the equation:

length of line PQ

actual leaf thickness = ———
magnification

Show your working and give your answer to two decimal places.

(b) A student measured the length and the thickness of some leaves taken from a different tree.

Some parts of the tree were in direct sunlight and some parts of the tree were shaded from
the Sun.

Fig. 2.3 shows a diagram of two of the leaves sampled.

NAYN

leaf length

[ L/

leaf grown in direct sunlight leaf grown in the shade

Fig. 2.3

© UCLES 2017 0610/62/M/J/I17



Table 2.1 shows the average leaf thickness and the average leaf length

9

Table 2.1
leaves in leaves in difference percentage
direct sunlight the shade difference
average leaf thickness 2.27 1.53 0.74 32.60
/ mm
average leaf length 70.00 105.00
/ mm

(i)

(ii)

© UCLES 2017

Calculate the percentage difference between the average leaf length of the leaves grown
in direct sunlight and the average leaf length of the leaves grown in the shade.

Write your answers in Table 2.1.

Space for working.

[2]
The student was testing a hypothesis that stated:
“leaves grown in the shade will be larger than leaves grown in direct sunlight”
Use Table 2.1 to explain how the data:
suUpports this NYPOTNESIS ...ccooeeeeeeeee
does not support this NYPOTNESIS .....coeiiiiiiiiiiiiiii e
(3]
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(c) Before testing leaves for the presence of starch, the green chlorophyll must be removed. The
chlorophyll can be removed by boiling the leaf in ethanol.

(i) Describe how ethanol can be boiled safely.

(i) Suggest why the chlorophyll needs to be removed.

(iii) A student wanted to find out if starch was present in both leaves grown in direct sunlight
and leaves grown in the shade.

Plan an investigation to determine if starch is present in both types of leaf.

[Total: 21]
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