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Answer all the questions.

Write your answers in the spaces provided.

An experiment was carried out, in the seventeenth century, to investigate plant growth. A
large cutting was taken from a tree and, when it had formed roots, was weighed before being
planted in a large container. The container was filled with dry soil, of known mass, and was
then watered. For the next five years nothing, other than water, was added to the container.
At the end of this five-year period the plant was carefully removed from the container and re-
weighed. The soil was then dried and re-weighed.

The results are shown in Table 1.1.

Table 1.1

mass of soil/kg mass of plant/kg

at beginning of

7 100.00 0.15
experiment

after 5 years 99.95 80.00

It was thought at the time that the loss in mass of the soil was due entirely to experimental
error.

(@) (i) State how much mass was lost by the soil.

(ii) Suggest one possible cause of the experimental error suspected by the
investigator.

(iii) Suggest a possible explanation, other than experimental error, for the loss in mass
of the soil.

(b) (i) Name the compound, other than water, that was absorbed by the plant, which
would account for the increase in mass.

(ii) State how this compound entered the cells of the plant.
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(c) (i) Name an element, in addition to those that are absorbed in photosynthesis, that is ¥

needed for the formation of plant proteins.

(i) Name another element required by green plants and name a compound in which it
is found in green plants.

=T =T gL =0 1V (= o RSP
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(d) Suggest an experiment that you could set up to show that the element, referred to in
section (c)(i), is essential for normal, healthy plant growth.

[Total : 13]
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2 Fig. 2.1 shows a number of seeds that are all from the same plant species. The grains are
spread on a dark sheet of paper so that they are clearly visible.

x1

Fig. 2.1

(@) (i) Measure the length of 40 of the grains, which should be selected at random, to the
nearest 0.5 mm and record your measurements.

(i) Construct a neat, ruled table to show the distribution of your measurements.

[6]
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(iii) Describe how you tried to ensure that the seeds you measured were selected at ¥
random and were not biased for any particular size or shape.
............................................................................................................................... [1]
(b) Construct a histogram, on the grid below, using the results in your table.
[4]
(c) (i) Describe the distribution that is shown by your histogram.
............................................................................................................................... [2]
(i) Suggest a possible reason for this distribution.
............................................................................................................................... 2]
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(d) Describe any differences, other than length, in the appearance of the seeds.

[Total : 16]

3 Fig. 3.1 is a photograph of a cross-section of a large fruit.

x0.5

Fig. 3.1

(a) In the space below, make a large, labelled drawing of the cross-section of the fruit
shown in Fig. 3.1.

[6]
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(b) Make a more detailed drawing of one of the seeds shown in Fig. 3.1. Labels are not ¥

required but you should indicate on Fig. 3.1 which of the seeds you have drawn.

(2]

(c) Calculate the magnification of your drawing of the seed compared with the actual size of

the seed in the fruit that was photographed. Record the measurements you use. Show
your working.

Size OF SEEA IN FiG. 3.7 oot e e e e e

SiZE OF SEEA IN AFAWING .....cooiiieeeeee ettt e e e e e e e e e e naeees

magnification = .........ccccccceeeeeennne [3]

[Total : 11]
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