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Investigating the effect of leaf surface area (size) on transpiration

Instructions

1 (@) Write the initial mass of each leaf in the second column, in
Table 2 opposite.

This information was recorded in Table 1 in your Confidential
Candidate Set-Up Instruction Sheet. [1]

(b) Remove the small leaf from the washing line. Measure the mass of
this leaf, to one decimal place, using a balance.

This is the final mass of the small leaf.

Record this mass in the column labelled Final mass of leaf /g
in Table 2 opposite.

Repeat this step for the medium and large leaves. [1]

You must complete the remainder of the paper on your own.

(c) Calculate the loss in mass for the small leaf and record this in
Table 2 opposite. [1]
(d) Repeat step (c) for:
the medium leaf [1]

the large leaf [1]
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Table 2
Leaf surface Initial mass of Final mass of Loss in mass
area leaf /g leaf /g of leaf /g
Small
Medium
Large

(e) Give the independent and dependent variables in your investigation.

Independent variable

Dependent variable

[2]

(f) Give the trend for the loss in mass as the leaf surface area increases.

[1]
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2 Astudent carried out another investigation (A) using three leaves from a
different type of plant.

The leaves had different surface areas: small, medium and large.

The table below shows the results of investigation A.

Leaf surface Loss in mass
area of leaf /g
Small 0.4

Medium 0.6
Large 1.6

(a) Use the information in the table above to:
® add a suitable scale for the y axis on the grid below

e plot a bar chart of the results on the grid below. Shade the bars
you have drawn. [3]

Loss in mass of leaf /g
|

1 1 1 1 1 1
small medium large

Leaf surface area
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The student carried out two more investigations (B and C).

Investigations B and C were exactly the same as investigation A except
Vaseline was applied to the leaves.

Vaseline is a waterproof substance.
Investigation A — leaves had no Vaseline applied.

Investigation B — only the lower surfaces of the leaves were covered
with Vaseline.

Investigation C — both the upper and lower surfaces of the leaves
were covered with Vaseline.

(b) In which investigation, A, B, or C, would you expect the smallest loss
in mass of the leaves?

Investigation [1]

Explain your answer.

[3]

THIS IS THE END OF THE QUESTION PAPER
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Investigating the effect of leaf surface area (size) on transpiration
Apparatus and Materials for each class

«  String for washing lines

»  Retort stands for washing lines

»  Scissors for removing leaves from the plant

» Leaves of different surface areas (sizes) — small, medium and large from one species
of plant

+ Balances (set to measure mass in grams to at least one decimal place)
*  Paperclips

+  Labels for identifying leaves from each group

Confidential Instructions

Each group of candidates will need to set up three leaves: small, medium and large.

In the set-up session, 24 hours before the completion of Practical Skills Booklet A, each group will need
to measure the mass of each of their leaves and attach them to a washing line.

Confidential Candidate Set-Up Instruction Sheets will be sent out to centres with Practical Skills Booklet
A.

Candidates will need access to their Confidential Candidate Set-Up Instruction Sheets during the set-up
session and when completing Practical Skills Booklet A.

Teachers must collect and return the confidential candidate Set-Up Instructions Sheet to the

Examinations Officer for secure storage between the set-up session and the completion of the Practical
Skills Booklet A.
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Investigating the effect of leaf surface area (size) on transpiration
Teacher Instructions prior to the practical assessment
Sorting leaves by surface area

In trials, spinach, geranium and laurel leaves gave good results for this practical assessment (packets of
fresh, spinach leaves (not baby spinach) would be appropriate).

The leaves need to be sorted into different surface areas (sizes): small, medium and large.

No measurement of the leaf surface area is required. Ensure there is a clear difference in surface area
between the three leaf sizes.

Each group of candidates is given three leaves — a small, a medium and a large.
Washing line

The washing lines should be constructed in the examination room by the teacher prior to the candidates
starting their set-up session.

The diagram below shows a washing line set up by the teacher which includes leaves added by one
group of candidates.

/ string

retort stand
/,/

€3 a

0

Labels with candidates’ group name

Safety Advice

Take care with retort stands and scissors.

Trials

Teachers should trial the practical assessment and keep a full set of results (including repeats).

Teachers need to ensure that the results give the correct trend for loss of mass based on the different
leaf surface areas (sizes).
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Investigating the effect of leaf surface area (size) on transpiration
Candidate set-up instructions
1. Your teacher will give your group three leaves:

e asmall leaf (small surface area)

e amedium leaf (medium surface area)

e alarge leaf (large surface area)

2. Measure the initial mass of the small leaf using a balance. Record the mass to one decimal
place in Table 1.

3. Attach this leaf to a washing line using a paperclip.

4. Put a label with your group name below this leaf.

5. Repeat steps 2, 3 and 4 for the medium and large leaves.
6. Leave the leaves on the washing line for 24 hours.

Table 1

Initial mass of leaf

Leaf surface area
lg

Small

Medium

Large

13635.03 2
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