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You are reminded that you have only one hour for each question in the practical examination.

You should:

e read carefully through the whole of Question 1 and Question 2

e then plan your use of the time to make sure that you finish all the work that you would
like to do.

You will gain marks for recording your results according to the instructions.

1 Plant cells contain enzymes which catalyse some of their metabolic reactions. Some of
these enzymes catalyse the release of oxygen from hydrogen peroxide solution. A plant

extract solution can be produced which will contain these enzymes.

You are required to investigate the effect of hydrogen peroxide (independent variable) when
mixed with a plant extract solution.

You are provided with:

labelled contents hazard volume / cm3
= plant e>_<tract none 15
solution

6% hydrogen irritant

H . : 50
peroxide solution harmful

W distilled water none 100

D liquid detergent none 15

Proceed as follows:

You are required to change the concentration of the hydrogen peroxide

independent variable).

© UCLES 2013
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(@) (i) Decide which concentrations of hydrogen peroxide to make: For

Examiner's

. using serial dilution, Use

« using 40cm? 6% hydrogen peroxide solution, H, to start the serial dilution,
e reducing the concentration by half between each concentration.

Complete Fig. 1.1 to show how you will make three further concentrations.

Fig. 1.1
[3]

© UCLES 2013 9700/35/0/N/13 [TU rnover
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1. Prepare all the concentrations of hydrogen peroxide, as in Fig. 1.1, in the containers
provided.

When detergent is mixed with H and then P (containing the enzyme), oxygen is released and
the bubbles form a foam on top of the mixture.

You are required to measure the release of oxygen by measuring the total height of the
mixture and the foam and the height to where the mixture meets the foam, as shown in
Fig. 1.2.

You are provided with a graph paper scale on a piece of card. Fig. 1.2 shows how to use
the graph paper scale to measure the total height of the mixture and foam and the height to
where the mixture meets the foam.

2. Fold the graph paper scale along one of the thicker lines and label this line 0 as shown
in Fig. 1.2.

You may find it useful to label each 10mm as shown on Fig. 1.2.

L
. - -+ v

H

graph paper scale i

]

tal height of the
foam ture and foam

(N EEE
TLECTLETT, RRE

ST

IHENEERRN]

eight to where the
ixture meets the foam

fingers supporting the AT
bottom of the test-tube 4
and the folded graph

paper

Fig. 1.2
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3. Put 5cm? of the 6% concentration of H into a test-tube. For

Examiner's

4. Put 4 or 5 drops of D into the same test-tube. Use
So that D does not come into contact with the wall of the test-tube, you should release

the drops close to the top of H.
5. As shown in Fig. 1.3, stir H and D until mixed together.
The reaction will start as soon as you put P into the mixture of H and D.

Read steps 6 to 9, before proceeding.

push
gently\
P
syringe
4
;
stirrer —
<\le Hand D———
Fig. 1.3 Fig. 1.4

6. As shown in Fig. 1.4, put 1cm® of P into the same test-tube and stir as before.
Immediately start timing.

7. Hold the test-tube as shown in Fig. 1.2.
Every 60 seconds until 180 seconds, record the:

e total height of the mixture and foam
e height of the mixture where it meets the foam.

If the foam reaches the top of the test-tube before 180 seconds:
e stop timing

e record ‘total height to the top of test-tube’
e record the height of the mixture where it meets the foam.

© UCLES 2013 9700/35/0/N/13 [TU rnover
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To process your results you may find it helpful to record your raw measurements on Fig. 1.5. For

Examiner's
60 120 180 Use
seconds seconds seconds
JI ................... 9 9
Fig. 1.5

8. Repeat steps 3 to 7 with each of the remaining concentrations.

9. Process your raw results to find the height of the foam. If you have time, check your
results.

You may use the space below to record your raw measurements.

© UCLES 2013 9700/35/0/N/13
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(i) Prepare the space below to record, for each concentration, the processed results For

only for the maximum height of foam. Examiner's
Use

[5]
(iii) Identify two significant sources of error in this investigation.

© UCLES 2013 9700/35/0/N/13 [TU rnover
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(iv) Describe how you would modify this procedure to investigate the effect of

copper sulfate concentrations on the enzyme in the plant extract solution.

(b) Some scientists investigated the effect of copper sulfate solution on the release of

oxygen from hydrogen peroxide solution, in the presence of a plant extract.

All the variables were standardised.

They set up two test-tubes:

« one with 1cm3 of distilled water, hydrogen peroxide and plant extract
« one with 1cm? of copper sulfate solution, hydrogen peroxide and plant extract.

The number of bubbles of oxygen released in each 60 seconds for 300 seconds were

recorded.

The results are shown in Table 1.1.

Table 1.1

_ number of bubbles of oxygen released
tllrze with 1cm?3 of with 1cm3 of
distilled water copper sulfate solution
60 99 69
120 96 4
180 65 0
240 34 0
300 4 0

© UCLES 2013
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(i) Plot a graph of the data in Table 1.1.

For
Examiner's
Use

[4]
(i) Explain the effect of the copper sulfate solution on the enzymes in the plant extract.

[Total: 20]
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Question 2 starts on page 11

© UCLES 2013 9700/35/0/N/13
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2 L1 is a slide of a transverse section through a plant leaf. This plant species grows widely For

including tropical, sub-tropical and temperate regions. Examiner's
Use

(@) (i) Draw a large plan diagram of the part of the leaf on L1 indicated by the shaded
sector in Fig. 2.1.

draw this sector

Fig. 2.1

On your diagram, use a ruled label line and label to show the vascular bundle.

[5]

© UCLES 2013 9700/35/0/N/13 [TU rnover



12

(i) Make a drawing of one group of adjacent (touching) cells, as observed on the

For
specimen on L1, made up of:

Examiner's
Use

e three epidermal cells
e three of the palisade cells touching these epidermal cells.

On your drawing use a label line and label to show one palisade cell.

[5]

© UCLES 2013 9700/35/0/N/13
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Fig. 2.2 shows a stage micrometer viewed through a microscope with an eyepiece graticule For

scale. Examiner's
Use

The smallest measurement on this stage micrometer is 0.1 mm.

white circle

Fig. 2.2

You are required to:
e find the area of the field of view, using Fig. 2.2
e count the number of stomata in a quarter of the field of view, using Fig. 2.3 (on page 14)
+  calculate the number of stomata per mmZ.
(b) (i) Calculate the area of the field of view, using:
«  the formula for the area of a circle nr?
e n=3.14
e r=radius of the field of view.

You will lose marks if you do not show your working or if you do not use appropriate
units.

area of field of VIEW ...........ccccevevviiiiiceie, mm? [2]

© UCLES 2013 9700/35/0/N/13 [TU rnover
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Fig. 2.3 is a photomicrograph of the lower surface of a leaf, with the same field of view as in For
Fig. 2.2. Examiner's

Use

Fig. 2.3

Fig. 2.3 shows stomata on a leaf surface. There are too many stomata to count so the
technique of sampling may be used to estimate the number of stomata in the field of view.

A sample should be counted in a known smaller portion and then the result multiplied to
obtain an estimate of the number of stomata in the whole field of view.

For example, if the number of stomata is counted in a quarter of the field of view then this
number would be multiplied by 4 to obtain the estimate of the total number in the field of
view.

(i) Count and record the sample number of stomata in the quarter of the field of view
shown in Fig. 2.3.

*  Mark clearly on Fig. 2.3 each of the stomata counted.
»  Estimate the total number in the whole field of view.
Calculate the number of stomata per mm?Z.

You will lose marks if you do not show your working.

number of stomata .................. mm~2 [4]

© UCLES 2013 9700/35/0/N/13
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Fig. 2.4 is a photomicrograph of the lower surface of a different leaf, with the same field of For

view (using the same lenses) as Fig. 2.3. Examiner's
Use

Fig.2.4

(c) Prepare the space below so that it is suitable for you to record the observable differences
between the surface of each leaf shown in Fig. 2.3 and Fig. 2.4.

Record your observations in the space you have prepared.

[4]

[Total: 20]
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