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Read through the whole question before starting work.

You are presented with two similar cut shoots in test-tubes that contained 20 cm?® of water at
the start.

One shoot still has its leaves attached and the other shoot has had its leaves removed.

The shoots were placed in the water immediately after being cut. The water level was
marked on the outside of the test-tubes.

A small quantity of oil was added to cover the water in these test-tubes.

The two test-tubes containing the shoots were left in the light for two days.

(@) (i)

(ii)

(iii)

© UCLES 2013

Suggest why oil was placed on top of the water in both test-tubes.

................................................................................................................................... [1]
Use a ruler to measure the height of the water in the two test-tubes.
test-tube containing shoot withoutleaves | . ......iienns mm
test-tube containing shoot with leaves ..., mm [1]
Describe and explain your observations.

(2]

e Remove the shoots from the test-tubes.

e Use water from the beaker of water, labelled water, to wash any oil from the
shoots.

¢ Dry the cut end of each shoot and place the shoots on the white tile.

e Use the scalpel to remove approximately 3cm from the cut end of each shoot.

e Immediately place both shoots in the beaker of coloured water, labelled
coloured water.

e Leave for 15-20 minutes.
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While you are waiting, continue with part (c) of this question.

e After 15-20 minutes remove the shoots from the coloured water.

o Use water from the beaker of water, labelled water, to remove any coloured
water from the outside of the shoots.

¢ Place the shoot without leaves on the white tile.

¢ Use the scalpel to remove 5mm long sections from the cut end of the shoot, as
shown in Fig. 1.1.

o Keep the sections in the order in which you removed them.

¢ Use the hand lens to observe each section.

e Continue removing sections until the coloured water is not visible in the stem,
as shown in Fig. 1.1.

5mm long sections white tile

[ /
\ / / coloured water not

visible in stem (no
further cuts made)

coloured water visible

Fig. 1.1

Estimate the distance moved by the coloured water in the shoot without leaves.

¢ Push the sections and remaining stem of the shoot without leaves to the edge
of the white tile.

e Place the shoot with leaves on the white tile.

e Use the scalpel to remove 5 mm long sections from the cut end of the shoot, as
shown in Fig. 1.1.

o Keep the sections in the order in which you removed them.

e Use the hand lens to observe each section.

¢ Continue removing sections until the coloured water is not visible in the stem,
as shown in Fig. 1.1.

Estimate the distance moved by the coloured water in the shoot with leaves.

mm [3]
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(ii) Use the hand lens to observe the cut end of the second section of the shoot with For
leaves. Examiner's
Use

Draw and label the cut end of this section to show the location of the coloured
water.

[2]
(iii) Do the results in (b) (i) support the observations in (a) (ii)? Explain your answer.
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Question 1 continues on page 6.
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(c) A group of students measured the mass lost from a flask containing a shoot with For
leaves. Examiner's
The shoot was placed in water, on a balance as shown in Fig. 1.2. Use
An automatic data logger recorded the mass every six hours for two days.

™z
=gty shoot with
@ @/ leaves

balance — C]

|

data logger
Fig. 1.2

Only natural light from the sun was allowed to fall on the shoot.

The students calculated the mass lost every six hours. The data is shown in Table 1.1.

Table 1.1
time of day mass lost / g
10:00 0.0
16:00 3.0
22:00 5.0
04:00 5.0
10:00 7.0
16:00 10.0
22.00 11.5
04.00 11.5
10.00 13.5
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(i) Plot the data from Table 1.1 on Fig. 1.3.

For
Examiner's
Use

[4]
Fig. 1.3
(ii) Describe and explain the results.
AESCIIDHON oo eeeeee e eeseseseeeeeeseee e eeeeeessemsseseesseseessemsseseemseseeseemesesnenee
OXPIANALON | e eeesee e sess s ssssees s sese e s s sene e nen s
(3]
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Fig. 1.4 shows part of the lower surface of a leaf as viewed under a microscope.

stomata
) 120mm g
Fig. 1.4
(d) Name the structures labelled G and H.
G .................................................................
H et ess e sssame s eenanes (2]

(e) The number of stomata on the lower surface of the leaf can be calculated by using
Fig. 1.4.

(i) Count the number of stomata visible in Fig. 1.4.

number of stomata [1]

© UCLES 2013 0610/52/M/J/13
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(ii)

(iii)

(iv)

(v)
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The magnification of the image in Fig. 1.4 is x 300.
The length of one side of the image is 120 mm. The image is a square.

You can calculate the actual length of one side of the square of leaf surface shown
in Fig. 1.4 by dividing the length of one side of the image by the magnification.

Calculate the actual length of one side of the square of leaf surface shown in
Fig. 1.4.
Show your working.

actual length of one side of the square of leaf surface mm [1]

Calculate the actual total area of the square of leaf surface shown in Fig. 1.4.
Show your working.

actual total area of the square of leaf surface mm?  [2]

The number of stomata per mm? can be calculated from the number of stomata
and the actual total area of the square of leaf surface shown in Fig. 1.4.

Calculate the number of stomata per mm? of this leaf.
Show your working.

number of stomata per mm? [2]

The total area of the lower surface of this leaf was measured and found to be
9000 mm?.

Calculate the total number of stomata on the lower surface of this leaf.
Show your working.

total number of stomata [1]

[Total: 27]
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2 You are going to observe and draw one of your fingers. For
Examiner's
(a) Place the palm of your hand on the paper. Use

Use the hand lens to examine one finger.

Make a large, labelled drawing of this finger.

[4]
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(b) Fig. 2.1 shows the European mole, Talpa europa. For

Examiner's
Use

hand x 0.8

Fig. 2.1

(i) State one similarity, visible in Fig. 2.1, between the structure of the mole’s hand
and your hand.

(ii) Complete Table 2.1 to state two differences, visible in Fig. 2.1 between the
shape and size of the mole’s hand and your hand.

feature mole’s hand your hand

shape

size

(2]
(c¢) (i) Name the group of vertebrates to which the mole belongs.
................................................................................................................................... [1]
(ii) State one feature, visible in Fig. 2.1, that supports your answer to (c)(i).
(1]

[Total: 9]
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3 Arum lilies, such as Arum maculatum, are plants that have a smell like rotting meat.
The smell attracts flies so that the flowers can be pollinated.
Some arum lilies have a purple coloured sheath and some have a light green coloured

sheath.

Fig. 3.1 shows an arum lily with part of the sheath cut away to show the inside.

Fig. 3.1

sheath

A group of students collected arum lilies from the same habitat, two with purple coloured
sheaths and three with light green coloured sheaths.
They opened the sheaths of each lily and counted the number of flies inside.

The results are shown in Table 3.1.

Table 3.1
colour of sheath number of flies total ngmber of mean n_umber of
flies flies
purple 3
purple 5
light green 5
light green 6
light green 4

(a) Calculate the total and mean number of flies found in each colour of sheath.

Write your answers in Table 3.1.
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(b) Suggest two ways in which this investigation could be improved. For

Examiner's
1 Use

[Total: 4]
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