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endorsed, approved or been involved in the production of it. Pearson, Edexcel and the
qualification titles used here belong to their respective owners and appear for
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Pearson publishes its past papers and mark schemes free of charge. Always check the
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and wording can change between series.

If you hold the rights to any material in this pack and would like it amended or
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Q1.

The photograph shows a germinating pollen grain as seen through a light microscope.

(Source; ©@ CAROLINA BIOLOGICAL SUPPLY COMPANY/SCIENCE PHOTO LIBRARY)
The actual length of this pollen tube is 136 um.

Calculate the magnification of this photograph.

YN 1T L]

(Total for question = 2 marks)

Q2.

A student used a light microscope to determine the mean percentage germination of
pollen grains.

The photograph shows one high power field of view observed by the student.

The student used a paintbrush to obtain pollen grains from a flower.

Describe the steps taken by the student to see these pollen grains using a microscope.
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(Total for question = 3 marks)

Q3.

Water fleas are small animals that live in pond water.
A student observed a water flea using a light microscope.

The diagram shows the student's drawing of the water flea.

compound eye

The diagram shows an eyepiece graticule and a stage micrometer used by the student to
measure the diameter of the heart in this water flea.
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(Source: http://biclogy4alevel.blogspot.com/2014/07/2-cell-structure-microscopy.html)

e

- stage micrometer

Each small division on the stage micrometer is 0.01 mm.
The diameter of the heart was found to be 0.2 mm.

Determine the number of eyepiece units that equal the diameter of the water flea heart.

YN 13T

(Total for question = 1 mark)

Q4.

A student investigated the effect of light intensity on the development of stomata in coffee plant
leaves.

The following method was used:

e young coffee seedlings were separated into two groups

e one group was grown in bright light and the other group was grown in dim light

* |eaves were selected from each group and their surfaces were painted with nail varnish
e the nail varnish was allowed to dry and then peeled off the leaf surface

e each nail varnish peel was observed using a light microscope.

The diagram shows an example of the field of view seen by the student when using the high
power lens.
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The diagram shows one of the stomata drawn by the student.

«— Length —»i

The actual length of this stoma is 20 pm.

Calculate the magnification of this drawing.

(Total for question = 2 marks)

Q5.

A student investigated the effect of light intensity on the development of stomata in coffee plant
leaves.

The following method was used:

e young coffee seedlings were separated into two groups
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one group was grown in bright light and the other group was grown in dim light

leaves were selected from each group and their surfaces were painted with nail varnish
the nail varnish was allowed to dry and then peeled off the leaf surface

each nail varnish peel was observed using a light microscope.

The diagram shows an example of the field of view seen by the student when using the high
power lens.

(Total for question = 3 marks)

Q6.
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A student investigated the effect of light intensity on the development of stomata in coffee plant
leaves.

The following method was used:

e young coffee seedlings were separated into two groups

e one group was grown in bright light and the other group was grown in dim light

e |eaves were selected from each group and their surfaces were painted with nail varnish
e the nail varnish was allowed to dry and then peeled off the leaf surface

e each nail varnish peel was observed using a light microscope.

The diagram shows an example of the field of view seen by the student when using the high
power lens.

The diameter of the field of view is 0.4 mm.
Calculate the number of stomata per mm? on the leaf surface.

The area of a circle is ir2, where mis 3.142.

PN 1S3 mm-~

(Total for question = 2 marks)

Q7.
Biodiversity is monitored by conservationists.

The photograph shows a hedge.
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(Source: @ 1000 Words/Shutterstock)
Many fields in the UK are separated by hedges.
Conservationists investigated biodiversity in hedges of different ages.

Hedges of different ages were sampled at random and the number of species of woody plants
was counted.

The graph shows the results of this investigation.

Mean number 6
of species of L
woody plants in .

30m of hedge ] . vt
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The conservationists observed that the plants in older hedges contained more wood than the
plants in younger hedges.

Wood consists of xylem tissue.

(i) Give an advantage for older plants of containing more wood.
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(Total for question = 4 marks)

Q8.

A student investigated the effect of light intensity on the development of stomata in coffee plant
leaves.

The following method was used:

e young coffee seedlings were separated into two groups

e one group was grown in bright light and the other group was grown in dim light

* |eaves were selected from each group and their surfaces were painted with nail varnish
e the nail varnish was allowed to dry and then peeled off the leaf surface

e each nail varnish peel was observed using a light microscope.

The diagram shows an example of the field of view seen by the student when using the high
power lens.

The results of this investigation are shown in the table.
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Number of stomata mm™

Leaf sample
Leaves in bright light Leaves in dim light
1 184 143
2 190 138
3 182 140
4 185 132
5 192 136
Mean (x) and SD 1866 +4.2 1378

(i) Calculate the SD for the leaves in dim light.

Use the formula

_ IlEf.‘c -x)
V' n-1

sD
F AN 1T

(ii) Describe how these nail varnish peel samples should be taken to allow a valid comparison
between the mean numbers of stomata.
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(Total for question = 7 marks)

Q9.

A student used a light microscope to determine the mean percentage germination of pollen
grains.

The photograph shows one high power field of view observed by the student.

The graph shows the results of the investigation.
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(i) Explain why the student plotted standard deviation bars on the graph.

(2)

(ii) Determine the time when the photograph was taken.
(2)
ANSWET i minutes

(Total for question = 4 marks)
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Q1l0.

Sickle cell anaemia is caused by a mutation in the B-globin gene which codes for part of
haemoglobin.

The diagram shows the first 10 amino acids in this part of haemoglobin, in a healthy person and
in a person with sickle cell anaemia.

Healthy person: val — his — leu - thr - pro — glu — glu - lys — ser - ala

Person with sickle cell anaemia:  val — his — leu — thr — pro —val — glu - lys —ser—ala
People who are homozygous for the HbS allele develop sickle cell anaemia.

People who are heterozygous for HbS produce both forms of haemoglobin.
These individuals have some sickled red blood cells.

People with the HbS allele are less likely to get malaria.

You are provided with a blood sample from a patient with malaria and a blood sample from a
healthy individual.

Devise a method that would allow you to distinguish between the two blood samples.

Q11.
Plant stems contain xylem and phloem, tissues specialised for transport.

The photomicrograph shows a longitudinal section of phloem tissue.


https://stemup.co.uk

(i) Draw the cell labelled X.

(2)

(ii) Explain how phloem tissue is adapted for its function.

(3)
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Mark Scheme

(Total for question = 5 marks)

Q1.
Question " .
Answer Additional Guidance Mark
Number
+ length of pollen tube Length = 33 (mm)
measured from photo (1) Accept 31 - 34 (mm) /3.1 -3.4(cm)
« magnification calculated (1) Magnification = photo size =33 000
actual size 136
=243/ 242.7 [ 242.65x%
Accept values in the range 227.9 to 250.0 x
Units lose mp2
Grad
Correct answer with no working gains 2 marks (2)
Q2.
Question
Number Answer Mark

+ pollen grains putin

A description that makes reference to three of the following:

{water / sugar / sucrose / mineral ions / glycerol} solution (1)
* use of a (microscope) slide / cavity slide / use a coverslip (1)

*  use low power lens first / use increasing magnification (1)

(3)
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Q3.

Q4.

Q5.

?J‘:fnslﬂg:_l Answer Additional Guidance Mark
9/ 90 (1)
?quuens..il:::::"l Answer Additional Guidance Mark
Correct answer gains
full marks, with no
working shown
conversion of mm into pm
conversion of pm into mm 27 mm = 27 000 pm /
conversion of pm into cm 20 = 1000 = 0.02 mm /
(1) 20 - 10000 = 0.002
cm
divide image size by actual size
(1) 27 000 =+ 20 = (x)
1350/ 13.5x 102/
1.35 x 10° (2)
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LEEEECT Answer Additional Guidance | Mark
Number
A description that makes
reference to three of the
following:
» locate specimen by using
{low power / medium
power} objective lens
(1)
o (focus) using {low power /
medium power} objective
lens before the high power
objective lens
(1)
» only use fine focus with high
power lens
(1) (3)
Q6.
Question Additional
Number Answer Guidance s
3.142 x 0.22 / 3.142 x
» multiplication 0.04 =
(1) 0.126 /0.1257 /
0.12568
o division
(1) 18 =~ 0.126 = 143
Allow one mark if
answer is 142.857
J/ 143.198 /
143.220
Correct answer gains
full marks, with no
working shown (2)

Q7.
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Question L .
Number Answer Additional Guidance Mark
()
An answer that makes reference to one
of the following:
» stems are {stronger / less likely to
break / better supported} (1)
» more {mineral ion / water} transport
(1)
(1)
L LEE LT Answer Additional Guidance Mark
Number
(ii)
A description that makes reference to
three of the following:
s cut thin sections (of the stem) (1) | Accept cut a core (if rings
are being measured)
+ from same height of stem in young
and old plants (1)
* 4Juse a stain / named stain} to see
xylem (1)
+ measure thickness of xylem tissue | Measure thickness of
(1) {rings / xylem}
1 mark if potometer used
in method
(3)

Q8.
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?::;511;:::? Answer Additional Guidance | Mark
(i) Correct answer gains
full marks, with no
working shown
¢ calculate sum of d? and
divide 68.8 +4=17.2
(1)
square root of 17.2 =
4.1/4.147/ 4.15
¢« calculate square root One mark for 17.2 /
(1) 68.8
(2)
Sdrael Answer Additional Guidance | Mark
Number
(ii) | A description that
makes reference to
two of the
following: DO NOT
ACCEPT same
*» |eaves at {same height / location /
same age} on stem same part /
(1) same place
« sample at same stated DO NOT ACCEPT
position of leaf same area / same part
(1) / same place
¢ same surface of leaf
(1) (2)
Sl Answer Additional Guidance | Mark
Number
(iii) | An answer that makes reference
to three of the following:
¢ (reduced growth) because | ACCEPT converse
less carbon dioxide
absorbed
(1)
o therefore less {GP / GALP
/ glucose / sucrose} ACCEPT cellulose /
(1) amino acids / protein
) L [/ chlorophyll / DNA
'l peniatin sl | poNoT AcceeT
(1) starch
* therefore less named
product
(1) (3)
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Q9.

Question
Answer Additional Guidance Mark
Number
(i) An explanation that makes reference to the following:
*  shows variation from the mean / ACCEPT average
shows range of results from mean
[ spread of data around the mean
[ shows reproducibility /
shows repeatability (1)
+ therefore gives an indication of
significant difference / overlap
gives indication of significant
difference (1)
(2)
Question .
Additional
Answer . Mark
Number Guidance
(ii) Example of
calculation
. divide number germinating by total number (1) 4+11=36.36/36
/364
. use graph to determine time (1) 36.36is 16 to 18
minutes
ACCEPT one mark
forl12to14if 3+
11 seen in working
(2)

Q10.
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Question
Number

Acceptable Answer

Additional Guidance

Mark

An answer that makes
reference to the
following:

a small volume of (1)
blood is spread into a

very thin layer and

viewed under a

microscope

blood is examined to
look for the presence
of the malarial

parasite Plasmodium

(1)

use of appropriate (1)
personal protective
equipment when

handling human blood

samples

Ignore references to
sickled cells

(3)

Q11.

Question
Number

Answer

Additional Guidance

Mark

(i)

An answer that makes reference to the
following:

+ one cell drawn with correct shape /
proportion (1)

+ clear lines used to represent
correct shape of cell, withno
shading of any feature (1)

Must be a drawing not a
diagram

(2)

(ii)

An explanation that makes reference to
three of thefollowing:

+ companion cells for ATP production (1)

+ because sieve tubes are for
transport of organic
molecules (1)

* because energy is needed for
transport (both up anddown the
stem) (1)

+ sieve tubes have no
organelles, so less barriers to
transport (1)

Allow named organic
molecule eg
{sugar / sucrose}

Allow energy needed for
active transport(of
sugars)

Allow sieve tubes have
{sieve plates /
plasmodesmata} so
less barriers to
transport

(3)
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