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You are provided with 10 sticks of potato tissue that have been placed either in distilled water

or in one of four concentrations of sucrose solution overnight.

You are required to determine the water potential of the potato tissue.

The potato sticks were initially cut to a length of exactly 50 mm and two sticks were placed
into each of five boiling tubes containing 20cm? of either 0.0 moldm=2 (distilled water),
0.25moldm=3, 0.5 mol dm=3, 0.75 moldm=3 or 1.0 mol dm~3 sucrose solution and labelled as

such.

(a) The four sucrose solutions were all made up from a stock solution of 1.0 moldm™

sucrose solution.

Complete Table 1.1 to show the volumes of 1.0 moldm= sucrose solution and distilled
water you would have used to make 20cm3 of the four concentrations of sucrose

solution.
The first one has been completed for you.

Table 1.1
1.0 mol dm~2 sucrose solution distilled water
0.25moldm= 5cm3 15¢cm3
0.5moldm=3
0.75moldm™3
1.0moldm™3

(3]

e Use your forceps to remove the two potato sticks from the boiling tube labelled
0.0moldm=3 and place them on the white tile. Gently blot them dry with paper

towel.

*  Measure the length of the sticks accurately, to the nearest mm.

e Record your results in Table 1.2 on page 3.

*  Repeat this procedure with the remaining four boiling tubes.
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Table 1.2
concentration initial final Iength of change in Iength of
of sucrose length of potato stick/mm potato stick/mm mean change
solution potato stick first second first second in length/ mm
/moldm=3 /mm stick stick stick stick
0.0 50
0.25 50
0.5 50
0.75 50
1.0 50

(b) (i) Calculate the change in length for each potato stick and then calculate the mean

change in length for each pair of potato sticks.
Enter the results of your calculations in Table 1.2.

Use + and — to indicate whether the sticks increased in length or decreased in

length.

(i) On the grid, plot a graph of the mean change in length against the molarity of the

sucrose solution.

[5]
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Explain, in terms of water potential, the mean changes in length of the potato sticks
that occurred in

0.0 Mol dM™ (diStilled WALE); .....c.ccveueeereeeeeeeeeeee ettt

From your graph, determine the original molarity of the cell contents of the potato
sticks. Give a reason for your answer.

(c) Another way to perform this experiment is to measure the mass of each potato stick,
rather than measure its length.

Suggest and explain an advantage of measuring mass rather than length.
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(d) Explain how you would carry out an experiment to investigate microscopically the effect Use

on plant cells, such as epidermal cells, of immersion in the same range of sucrose

solutions as you are using in (a).
State any conclusions that you can draw from such an experiment.
Space has been provided for any diagrams that you might wish to draw, to aid your

explanation.

3]

[Total: 25]
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REPORT FORM
The teacher responsible for this subject is asked to answer the following questions.

(a) Was the candidate physically handicapped in drawing or in using a microscope or is the
candidate colourblind? If so, give brief details.

(b) Was the candidate handicapped by deficient material or apparatus? If so, give brief details.

(c) Was it necessary to make any substitutions for the materials sent from Cambridge? If so, give
brief details of the circumstances.

(d) Any comments.

N.B. Information that applies to all candidates need only be given on the first candidate’s
answer book.
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