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You are reminded that you have only one hour for each question in the practical exam
You should read carefully through the whole of each question and then plan your u
the time to make sure that you finish all of the work that you would like to do.

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

1 When plant tissue is soaked in methylene blue the tissue takes up the stain and is coloured

blue.

Copper sulfate solution affects the selective permeability of cell membranes.

You are provided with

labelled contents hazard concentration / % volume / cm3
C copper sulfate | ol irritant 03 60
solution
W distilled water none — 100
labelled contents hazard details quantity
P stained plant methylene blue | same cross-sectional 5
tissue will stain your area, stained with
skin methylene blue and
washed

If any methylene blue comes into contact with your skin wash off immediately with

water.

It is recommended that you wear safety goggles/glasses.

You are required to investigate the effect of the independent variable, concentration of copper

sulfate solution, on samples of plant tissue which have been soaked in methylene blue.
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(@) (i) Decide on the concentrations of copper sulfate solution you will use
investigation.

You will need 10cm? of each concentration of copper sulfate solution.
Prepare the space below to show
» the concentrations of copper sulfate solution

» the volumes of copper sulfate solution
» the volumes of distilled water.

[3]

Make up the copper sulfate solutions that you have chosen in the containers provided.

Put 10cm?3 of the appropriate concentration of copper sulfate solution into a labelled
test-tube.
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You are provided with five pieces of plant tissue with the same cross-sectional &
container of water, labelled P.

Proceed as follows:

(Always use blunt forceps when handling the plant tissue to avoid contact with
the methylene blue).

1.

(i)

(iii)

Remove the pieces of plant tissue from the container, labelled P, and place them
onto a white tile.

You will need to prepare one sample of plant tissue to put into each of the
concentrations of copper sulfate solution.

State which variable you will need to control when preparing the plant tissue
samples.

Prepare the samples of plant tissue as you described in (iii).
Empty the coloured water from the container, labelled P.
Place the samples back into the empty container, labelled P.

To remove excess methylene blue change the water five times, either using a
syringe or by pouring off the water. Do not touch the plant tissue.

Remove the samples of plant tissue and add one sample of plant tissue to each
test-tube of copper sulfate solution.

Immediately start timing.
Observe the test-tubes for 5 minutes and record your observations.

After five minutes, mix the contents of the test-tubes, by inserting a bung and
inverting each test-tube.
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5

(iv) Prepare the space below and record your observations.

[5]

(v) Suggest how copper sulfate solution affects plant cell membranes.

(vi) Identify three significant sources of error in your investigation.
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6

(vii) Suggest how you would make three improvements to this investigation.

[Total: 18]
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2 Klis aslide of a stained transverse section through a plant organ.

? draw this quarter

Fig.2.1

(@) (i) Draw a large plan diagram of a quarter of the specimen as shown in Fig. 2.1.

Label the endodermis and the cortex.

[5]

(i) Make a high-power drawing of one large xylem vessel and the single layer of cells
touching a quarter of the vessel’s circumference.

Labels are not required.

IR1
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Fig. 2.2 is a photomicrograph of a transverse section through a quarter of a differe
from the same plant species.

Fig. 2.2

(b) Prepare the space below so that it is suitable for you to record the observable differences
between the specimens on K1 and that in Fig. 2.2.

Record your observations in the space you have prepared.

[4]
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(c) (i) Table 2.1 shows the results of an investigation into the contents of phloe
tube elements.

Table 2.1
contents concentration in phloem sieve
tube elements / ugcm=3

sucrose 120
ammonium ions 45
calcium ions 85
magnesium ions 105
sodium ions 115

Plot a chart of the data shown in Table 2.1.

[4]
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(i) The contents of the xylem vessels were also investigated and the concent
calcium ions was found to be 190 ugcm=3.

Use the result for the xylem vessels and the data from Table 2.1 to calculate the
percentage difference between the concentration of calcium ions in the xylem
vessels and the concentration of calcium ions in the phloem sieve tube elements.

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

2]

(d) The investigation into xylem vessel contents also found that there was no sucrose
present.

Suggest why there is 120 ugcm=2 of sucrose in the phloem sieve tube elements.

[Total: 22]
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