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Answer all the questions.

Question 1 [60 minutes]

You are required to investigate the effect of immersing a plant tissue in a range of sucrose
solutions with different water potentials. 

You will use strips of tissue cut from the petioles (leaf stalks) of celery.

You are provided with two petioles that have been standing in water. One of them, the stained petiole,
has been standing in water coloured with a blue dye.

Take care when using the scalpel, single-edged razor blade or sharp knife.

Proceed as follows:

1. You are provided with six Petri dishes labelled A to F and six boiling tubes labelled A to F.
Boiling tube A contains 30 cm3 distilled water. Tubes B to F contain 30 cm3 of different
sucrose solutions.

2. Pour:
• the distilled water from tube A into Petri dish A, and 
• each of the five sucrose solutions into the Petri dishes labelled B to F as shown in

Table 1.1.

Replace the lids after the liquids have been poured into the dishes.

Table 1.1

3. Place the unstained celery petiole on the tile and use the scalpel (or razor blade or knife) to
trim about 5 mm from each end of the petiole.

4. Cut the remaining piece of unstained celery petiole into three roughly equal sized pieces
each about 45 mm in length.

Petri dish

A

B

C

D

E

F

contents

distilled water

0.1 mol dm–3 sucrose solution

0.2 mol dm–3 sucrose solution

0.3 mol dm–3 sucrose solution

0.4 mol dm–3 sucrose solution

0.5 mol dm–3 sucrose solution
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5. Trim each piece of celery to exactly 40 mm in length. Place one of the lengths of celery on its
end on the tile, as shown in Fig. 1.1. Cut at least three sheets of tissue that are approximately
10 mm wide and no more than 2 mm thick from the ridged side of the petiole, as shown in
Fig. 1.1.

Fig. 1.1

6. Place the sheets of tissue flat on the tile and cut them lengthways into strips that are about 
3 to 4 mm wide by 40 mm long. Use the other lengths of petiole as required in order to obtain
a total of at least twelve of these strips. Note that the outer surface (epidermis) of each strip
is covered by a shiny, waxy cuticle.

7. Place two of the strips into each Petri dish and replace the lids. Start a stop watch or
stopclock. Leave the strips in the Petri dishes for at least ten minutes.

ridged epidermis on
outer surface

line of third cut

line of
second cut

line of first cut

non-ridged
epidermis on
inner surface

first sheet of tissue
removed by cutting

no more than 2 mm

approx
  10 mm
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8. While you are waiting, cut across the middle of the stained petiole. Use the hand lens to look
at the cut end (transverse section) of the petiole you have prepared and the distribution of the
blue dye within it.

(a) In the space below, make a drawing of the transverse section you have prepared to show its
outline and the areas stained by the blue dye. Label the blue areas.

(b) Explain the distribution of the blue dye within the section.

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

9. Continue from step 7 by removing one strip from dish A (strip 1) and blotting it gently on some
absorbent paper.

10. Make a drawing to show the outline of the strip in the space provided in Table 1.2 on page 5.
Indicate which side of the strip is the epidermis by labelling it ‘E’.

11. Remove the second strip from dish A (strip 2), blot it and draw an outline of the strip in 
Table 1.2. Indicate which side of the strip is the epidermis by labelling it ‘E’.

12. Remove the remaining strips from the Petri dishes one at a time and draw them in the
appropriate places in Table 1.2. Indicate on each drawing which side is the epidermis by
labelling with an ‘E’.
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(c) Table 1.2

Petri dish

A

B

C

D

E

F

concentration of
sucrose / mol dm–3

0.0
(distilled water)

0.1

0.2

0.3

0.4

0.5

outline of strip 1 outline of strip 2
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The epidermis of the petiole consists of inextensible (‘non-stretchy’) cells. The rest of the tissues in
each strip are composed mainly of thin-walled cells. 

(d) Explain what has happened to the cells of the strips immersed in (i) distilled water, and (ii)
0.5 mol dm–3 sucrose solution, to account for the shapes you have drawn.

You will gain credit if you refer to water potential in your explanations.

(i) distilled water 

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(ii) 0.5 mol dm–3 sucrose solution

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................
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(e) Evaluation exercise

Evaluate the method you have followed and the results you have obtained. In your evaluation:

• state the likely sources of error
• outline the limitations of this method for obtaining quantitative results on the effects

of immersing plant tissue in different solutions
• describe ways in which this method could be improved.

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................
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A student carried out an investigation to find the water potential of some grapes. The student
weighed the grapes in groups of three and then placed them in salt solutions for 24 hours. The
grapes were then removed, surface dried and reweighed. The student’s results are shown in 
Table 1.3.

Table 1.3

(f) The student concluded that the water potential of the grapes was approximately –2600 kPa.

(i) Plot a graph of the student’s results on the graph paper provided on page 9. 

(ii) Indicate on your graph how you would estimate the water potential of the grapes.

[Total: 30]

concentration
of salt solution

/ mol dm–3

0.00

0.05

0.10

0.25

0.50

0.75

1.00

water potential
of salt solution

/ kPa

0

–220

–440

–1055

–2120

–3195

–4320

initial
mass / g

15.42

15.79

15.33

16.16

15.10

15.53

15.26

final
mass / g

16.65

16.80

16.07

16.73

15.28

15.32

14.98

change in
mass / g

1.23

1.01

0.74

0.57

0.18

0.21

0.28

% change

+8.0

+6.4

+4.8

+3.5

+1.2

–1.4

–1.8
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Question 2 [30 minutes]

Slide K1 is a transverse section of mammalian trachea.

Fig. 2.1 is a plan drawing of a section of the trachea. 

Fig. 2.1

Examine K1 using the low and high powers of your microscope.

(a) (i) Name the tissue labelled Y on Fig. 2.1.

(ii) Make a low power plan drawing in the space below to show the structures and tissues
in the area equivalent to X in Fig. 2.1. Do not draw individual cells.

(iii) Label your drawing and annotate it to show the roles of the structures and tissues you
have labelled. 

X

Y

lumen
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(b) Fig. 2.2, provided on an insert, shows two photomicrographs of a transverse section of the
wall of an artery.

Complete the table below to describe the structure of the wall of the artery as shown in 
Fig. 2.2.

(c) Outline the changes that take place in the trachea and in an artery leading to a leg muscle
during exercise.

changes in the trachea ..............................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

changes in an artery leading to a leg muscle ...........................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

[Total: 14]

END OF QUESTION PAPER

feature

lining of the
lumen

distribution of
smooth muscle

tissues that are
present, other
than smooth
muscle

artery (Fig. 2.2)

...............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................
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REPORT FORM

The teacher responsible for the supervision of the Practical Test is asked to report on the
following:

(a) Any particular di�culties encountered in making preparations for the Practical Test.

(b) Whether it was necessary to make any substitutions for the materials listed in the Instructions.
If so, submit a copy of the results obtained by a teacher or technician, using the substituted
materials, on top of the candidates’ scripts.

(c) Any di�culties experienced by the candidate due to de�cient materials or faulty apparatus.
If so, give brief details.

(d) Any assistance given to the candidate with respect to colour blindness or other physical
handicap. If so, give brief details.

Other cases of hardship, for example illness or temporary disability, should be reported directly to
OCR, by the Examinations O�cer, as a normal Application for Special Consideration.

Signed ………………………………………………

Information that applies to all candidates should be given on the �rst candidate’s script only .

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every reasonable
e�ort has been made by the publisher (OCR) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the publisher will be
pleased to make amends at the earliest possible opportunity.

OCR is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local Examinations
Syndicate (UCLES), which is itself a department of the University of Cambridge.


