pl
e

m

sa

Contents
About this book ��������������������������������������������������������������������������������������������������������������������������� 4
How the practical element is assessed������������������������������������������������������������������������������������ 5

Skills Guidance
7
13
1 Factors affecting the rate of enzyme-controlled reactions��������������������������������������������������
13
2 Preparing and observing a root tip squash��������������������������������������������������������������������������
19
3 Using a calibration curve to estimate water potential���������������������������������������������������������
24
4 Factors affecting membrane permeability�������������������������������������������������������������������������
29
5 Dissection of an organ or system from an animal or plant ������������������������������������������������� 34
6 Using aseptic techniques to investigate the effect of antimicrobials�����������������������������������
36
7 Using chromatography to investigate leaf pigments�����������������������������������������������������������
39
8 Factors affecting dehydrogenase activity in chloroplasts���������������������������������������������������
42
9 Factors affecting the rate of respiration in single-celled organisms ��������������������������������� 44
10 T
 he effect of an environmental variable on animal movement ������������������������������������������� 49
11 Using a calibration curve to find an unknown concentration�����������������������������������������������
57
12 The effect of environmental factors on species distribution����������������������������������������������������
60

sa
m

pl

e

Practical advice���������������������������������������������������������������������������������������������������������������������������
Required practical activities������������������������������������������������������������������������������������������������������

Questions & Answers

1 The effect of pH on starch hydrolysis����������������������������������������������������������������������������������
67
2 Preparing an onion root tip squash�������������������������������������������������������������������������������������
70
3 The effect of sucrose concentration on osmosis���������������������������������������������������������������
73
4 The effect of temperature on membrane permeability ��������������������������������������������������� 76
5 Estimating the number of stomata�������������������������������������������������������������������������������������
79
6 The effect of antibiotics on bacterial growth���������������������������������������������������������������������
81
7 Using chromatography to investigate leaf pigments���������������������������������������������������������
84
8 Investigating photosynthesis using a chloroplast suspension�����������������������������������������
87
9 Using a respirometer to investigate oxygen uptake ��������������������������������������������������������� 90
93
10 The effect of light on maggot behaviour�����������������������������������������������������������������������������
11 Using a calibration curve to find glucose concentration���������������������������������������������������
96
12 The effect of distance from a tree on leaf size�������������������������������������������������������������������
99
Index�����������������������������������������������������������������������������������������������������������������������������������������

9781471885587.indd 3

103

19/05/17 4:51 PM

Required practical activities
The calculated value of t of 7458 is much greater than the critical value of
3792 at p = 0001 (01%) This means that the probability of the difference
between the means occurring by chance is less than 01%, so it is therefore
highly unlikely that the difference between the two means could have occurred
by chance The null hypothesis is rejected and the difference between the mean
diameters of the limpets is significant

Required practical 11
Using a calibration curve to identify an unknown concentration

Background information

Glycogenesis is

e

Exam tip

the conversion of
glucose to glycogen
Gluconeogenesis is the
production of glucose
from non-carbohydrate
sources such as
amino acids
Glycogenolysis is the
breakdown of glycogen
to glucose
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This practical is linked to the specification section ‘Control of blood glucose
concentration’, which requires you to know the roles of the liver and hormones,
including insulin, glucagon and adrenaline.

There are many similar-sounding words in this section that students
sometimes get mixed up Glucagon is a hormone and glycogen is a
storage polysaccharide You also need to learn the difference between
glycogenesis, gluconeogenesis and glycogenolysis
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You should also know the causes and control of type I and type II diabetes. There are
a number of signs and symptoms of diabetes, with glucose in the urine being one of
the signs.
Normally, the urine contains no glucose because it is all reabsorbed in the proximal
convoluted tubule, but high levels of glucose in the blood can lead to glycosuria
(glucose in the urine). Glycosuria leads to increased water loss in the urine, so
frequent urination is a symptom of diabetes. The presence of glucose in urine can be
shown using reagent test strips, such as Diastix®, which are dipped into urine and
change colour to indicate the concentration of glucose present. In this practical you
will use Benedict’s reagent to test a solution made up by the technician to resemble
urine. This required practical does not require you to test real urine!

Signs of a disease

can be seen or
measured, whereas
symptoms are felt by
the patient A high
temperature and rash
are signs, whereas
pain and tiredness are
symptoms

The Benedict’s test is a test for reducing sugars, which includes all monosaccharides
and some disaccharides. Sucrose is a disaccharide and is not a reducing sugar.
Benedict’s solution contains copper(ii) sulfate, which is reduced to copper(i) oxide
when heated with a reducing sugar. This forms an insoluble red precipitate and so the
presence of a reducing sugar can be seen by a colour change.
The Benedict’s test can be used quantitatively because the mass of precipitate
formed correlates to the concentration of reducing sugar present. The test can also
be used semi-quantitatively because the colour obtained gives an indication of the
concentration of reducing sugar present. The solution remains blue in the absence
of reducing sugar, then changes colour to green, yellow, orange or brick-red with
increasing reducing sugar concentration, as illustrated in Figure 32.
Practical assessment 57
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Skills Guidance

No reducing sugar
Increasing glucose concentration

High concentration
of reducing sugar

Figure 32 Diagram showing the approximate colours of Benedict’s reagent with
a range of different glucose concentrations

Guidance through the practical

Exam tip

e

This is a straightforward practical and two of the key skills — using glassware for
dilutions (AT c) and using a colorimeter to record quantitative measurements (AT b)
— have already been covered in detail in required practicals 3 and 4. Additionally, you
will use Benedict’s solution to identify the presence of a reducing sugar (AT f).
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The first stage of this practical is preparing your dilution series using a stock glucose
solution and distilled water. The stock solution and the distilled water will be two of
your test samples, and you should prepare at least four intermediate concentrations. If
you were given a stock solution of 10.0 mmol dm−3 concentration, you could use this to
prepare intermediate concentrations of 2.0, 4.0, 6.0 and 8.0 mmol dm−3.

If asked to describe
the test for a reducing
sugar in the exam,
remember that you add
Benedict’s solution and
heat in a hot water bath
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Once you have made your dilutions, you need to carry out the Benedict’s test on each
sample. This involves adding Benedict’s solution to your test samples and heating
them in a water bath of hot water (about 70°C). There are a number of variables that
you need to control to allow comparison of the final colours:
■ volume of each test sample
■ volume of Benedict’s solution
■ temperature of water bath
■ time in the water bath

You should now have at least six tubes of known glucose concentration that have been
heated with Benedict’s solution and then left to cool. You should also have at least one
unknown sample of fake urine (prepared by your teacher or technician) that has also
been heated with Benedict’s solution.
The second stage of the practical is taking the absorbance readings, using a
colorimeter.
You can remove the precipitate by filtering each solution into a clean test tube labelled
with the glucose concentration. Depending on the colorimeter that you are using, you
may be able to leave the solutions in the test tubes, or you may need to transfer the
contents of each tube to a clean cuvette.
When setting up the colorimeter, you will need to use the contents of the tube with
0.0 mmol dm−3 glucose tested with Benedict’s solution as your blank, not just distilled
water. Record the absorbance of each solution in your results table.

58
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Required practical activities

Presentation of results from the practical
Draw a results table with the concentration of glucose solution/mmol dm−3 in the first
column and absorbance in the second column. Remember that there are no units for
absorbance because it is a ratio.
You then need to plot a graph of your results, with concentration of glucose solution
on the x-axis and absorbance on the y-axis. Draw a suitable line of best fit through
your points. You may find that it is a straight line, or it may be a curve, depending on
the concentrations of glucose used. The graph is still called a calibration curve even
if it is a straight line.

e

In this practical, if you have not filtered the solutions, you would expect absorbance to
increase (or percentage light transmission to decrease) as the concentration of glucose
increases. This is because at a high glucose concentration a greater mass of precipitate
would form due to the reaction between the glucose and the copper sulfate ions, and
more light would be absorbed by the solution.
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If you have filtered the solutions to remove the precipitate, then absorbance would
decrease as the concentration of glucose increases. At low concentrations of glucose,
few Cu(ii) ions are reduced to Cu(i) so the solution remains a darker blue and gives
a higher absorbance. More reduction of Cu(ii) at higher glucose concentrations
produces a lighter blue solution and so a lower absorbance.

Analysis/evaluation of the results

sa
m

Once you have plotted your calibration curve, you can use it to find the glucose
concentration of your unknown solution. Find the absorbance of the unknown
solution on the y-axis and read across until you reach the curve; then read down to
find the value of the intercept on the x-axis.

Absorbance

Figure 33 shows that an unknown solution has an absorbance of 1.00. Reading across
to the curve and then down to the x-intercept, the glucose concentration of the
unknown solution is found to be 3.7%.
1.50
1.00
0.50

Concentration of
unknown solution

0

0

1.0

2.0
3.0
4.0
5.0
Concentration of glucose/mmol dm–3

Figure 33 How to use a calibration curve to determine the x-axis intercept

Practical tip
When you are using
a calibration curve to
determine an unknown
value, use a ruler to
draw dashed lines from
the measured value on
the y-axis to the curve,
then from the curve
down to the intercept
on the x-axis
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Skills Guidance
Focus on maths skills
Representing uncertainty
When plotting a point on a graph, there is always a level of uncertainty You
may be plotting a mean value, in which case your level of uncertainty depends
on the values used to calculate the mean, and the presence or absence of
anomalous results
Range bars are the simplest way of showing the spread of data around the
mean The maximum and minimum values used to calculate the mean are
marked above and below the plotted point using small lines, and the two lines
are joined by a vertical line through the plotted point
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Error bars are drawn in exactly the same way as range bars, but may be
shown as plus and minus one standard deviation above and below the plotted
point (or bar), as shown in Figure 34 Using the standard deviation rather than
the range is preferable because calculating standard deviation still shows the
spread of data around the mean, but minimises the effect of extreme values
The longer the error bars, the greater the spread of data around the mean
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Height of pea seedlings/mm

If you draw a line of best fit that does not go through each plotted point, then it
should be drawn within the error bars

40

20

0

Light

Dark

Figure 34 A graph showing the height of pea seedlings grown in the light and in the
dark Error bars have been included to show the spread of data around the mean

Required practical 12

The effect of environmental factors on species distribution

Background information
The location chosen for this practical activity will depend on the amount of time
available and the proximity of your school or college to a suitable site. Some schools
and colleges visit specialist fieldwork centres, with popular choices for this type of
investigation being sand dunes and rocky shores.
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Questions & Answers
e 1/1 mark awarded Although student B has not suggested specific
concentrations, ‘around 5%’ gives enough information to gain the mark

Question 12 The effect of distance from a tree on
leaf size
A student investigated the effect of distance from a tree on leaf shape and size.
She measured the length of dandelion leaves at different distances from a tree
and counted the number of lobes present on each leaf (Figure 10).
(b)

(a)
1m

sa
m

pl

e

Lobes

Figure 10 (a) A tree surrounded by dandelion plants, as viewed from above
(b) A dandelion plant as viewed from above, showing leaf lobes

(a) (i) Name an environmental variable that could affect leaf length.

(1 mark)

e

You could name any biotic or abiotic factor that could realistically have an
effect on the size of leaves
(ii) Explain how the variable named in (i) could affect leaf length.

(1 mark)

e

Make sure that your answer is linked to the variable you gave in (i) and
describes its effect on a biological process related to leaf size, such as
photosynthesis or respiration

(b) The student measured the length of the dandelion leaves. Give one reason
why leaf length may not be the best way to measure leaf size.

e

(1 mark)

You just need to give the name of one other measure of leaf size that could vary

(c) Suggest one reason why the student measured the leaves while they were
still attached to the plant.

(1 marks)

e

Your answer could refer to an ethical reason for not removing the leaves, or to
the effect removing the leaves would have on the measurements

Practical assessment 99
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Questions & Answers
(d) The student plotted a graph of distance from the base of the tree in metres
against the mean dandelion leaf length in mm.
Describe how the student could have used a quadrat and tape measure to
collect the data for this graph.

(2 marks)

e To plot the graph, the student would have to measure the length of leaves at
specific distances from the tree, so your answer should describe the use of a belt
transect. This is not random sampling.
The student plotted a graph of leaf length against the number of lobes per leaf
and concluded that there was a positive correlation.
(e) (i) Name the type of graph that the student should have plotted. Give a
reason for your answer.

e

(1 mark)

(1 mark)
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(ii) What does positive correlation mean?

e

Notice that you need to name the type of graph and explain your choice of
graph. Make sure that you give a specific reason related to the type of data
collected.

e This is a straightforward recall question, assessing your understanding of
this term.
Student A
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(a) (i) light intensity

e 1/1 mark awarded Student A has correctly identified a factor that could affect
leaf size.
(ii) Light intensity would affect the rate of photosynthesis, which may affect
leaf length.

e

1/1 mark awarded A clear link has been made to photosynthesis.

(b) Leaves might be different widths as well as different lengths.

e

1/1 mark awarded Student A recognises that length is not the only
measurement of leaf size.
(c) Picking the leaves might damage the plant. The leaves might dry out and
shrink once they have been picked, which would reduce their size.

e 1/1 mark awarded Student A has included two acceptable points here, but
only 1 mark is available.

100 AQA Biology
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Questions & Answers
(d) To collect these data, she would have laid the tape measure out
perpendicular to the tree and positioned the quadrat at regular intervals,
about every 2 m. She would then measure the length of the leaves and find
the mean leaf length.

e 2/2 marks awarded The technique is clearly described, with the correct uses
of both the tape measure and the quadrat.
(e) (i) She should draw a scatter graph because she is looking for a
relationship between two continuous variables.

e

e 1/1 mark awarded This is a good answer that names the type of graph and
gives a clear reason for the choice.
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(ii) Positive correlation means that as one variable increases, so does the
other variable.

e 1/1 mark awarded Student A’s answer gains the mark for a general
explanation of the term.
Student B
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(a) (i) temperature

e 1/1 mark awarded This is another abiotic factor that would affect leaf size.
Examples of biotic factors could be predation or disease.
(ii) Respiration involves a series of enzyme-controlled reactions, so it would
be affected by temperature. Less respiration might lead to less leaf growth.

e 1/1 mark awarded The mark has been awarded for linking temperature to
respiration, but it would be better to say ‘a reduced rate of respiration’ than ‘less
respiration’.
(b) Some leaves might be wider or thicker.

e 1/1 mark awarded This is a good point, especially the reference to variation in
leaf thickness.
(c) Picking the leaves harms the environment, and she might mix up the leaves
and forget where she picked them.

e 0/1 mark awarded Neither of these points is worthy of a mark. The term
‘environment’ is too vague, whereas referring to damage to the habitat or
ecosystem would gain a mark. References to human error that suggest poor
experimental technique would not be credited at A-level.
Practical assessment 101

9781471885587.indd 101

19/05/17 4:56 PM

Questions & Answers
(d) She would have used the tape measure to map out a grid and used the
quadrat to take random samples.

e 0/2 marks awarded Student B has described a random sampling technique
that is not appropriate for this investigation.
(e) (i) The student should have drawn a scattergram because she is looking
for a relationship between pairs of measurements.

e

e 1/1 mark awarded Scattergram, scatter graph and scatter diagram are all
terms that could be used to describe this type of graph. Although student B has
not included the term ‘continuous’ when describing the variables, they still gain a
mark for stating that the measurements are in pairs.
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(ii) This means that as the length of the leaf increases, the number of lobes
also increases.
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e 1/1 mark awarded Student B has linked the answer to the example given and
gains the mark.
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