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Answer ALL questions.

Write your answers in the spaces provided.

1 The photograph shows two human cheek cells on a microscope slide. The mean
diameter of human cheek cells is 60 um.

(Source: © BIOPHOTO ASSOCIATES /SCIENCE PHOTO LIBRARY)

(@) (i) Describe a procedure for the accurate determination of the diameter of cell A.
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4 A
(ii) Draw cell A and label the parts of the cell.
Include a scale by your drawing.
(4)
(iii) An onion cell is 0.2mm in length.
Calculate the ratio of the length of an onion cell to the diameter of a
cheek cell.
(2)
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(b) The photograph below shows part of a transverse section of a plant stem.

Three types of cell are labelled X, Y and Z.

je
-

(Source: DR KEITH WHEELER / SCIENCE PHOTO LIBRARY)

(i) Ildentify the cell types labelled X, Y and Z.

(Source: DR KEITH WHEELER / SCIENCE PHOTO LIBRARY)

State which of the cells labelled X, Y or Z is shown in this longitudinal section.

(Total for Question 1 = 14 marks)
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2 Asimple test can be used to assess the quantity of sugar in liquids, such as food
extracts and urine.

(@) (i) Describe how a urine sample can be tested for glucose.

(i) Complete the table of results from tests on standard glucose solutions.

Glucose concentration

Appearance /gdm Glucose quantity
Blue 0.0 None
Green with no visible precipitate 0.1t0 04 Trace
Green with precipitate 0.5t0 10.0 Very low
Yellow with precipitate Low
Orange with precipitate 15.1 10 20.0 Moderate
>20.0 High

5
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(b) People with type 2 diabetes can have a raised blood glucose concentration.

The concentration of glucose in the urine can be used to identify people with
raised blood glucose levels.

Blood glucose concentrations can be estimated using test strips.

A study measured the urine glucose concentrations and the blood glucose
concentrations of a group of people with type 2 diabetes.

The table shows the results of this study.

Mean urine Mean blood | Standard deviation
glucose glucose of blood glucose
concentration concentration concentration
/ a.u. / a.u. / a.u.
0 150 + 140
2 225 +170
4 280 +170
6 315 + 185
8 370 + 140
10 415 + 165

(i) Describe how the measurements for blood glucose concentration taken in
this study were processed to give the data in the table.
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(ii) Plot a suitable graph to show the relationship between mean urine glucose
concentration and mean blood glucose concentration.

Plot the standard deviation for the mean blood glucose concentration at the
mean urine glucose concentration of 2 a.u.

Draw a line of best fit.
(5)
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(iii) Comment on the conclusion that urine glucose concentration is a good
indicator of the blood glucose level.

Use the information in the table and in your graph to support your answer.

(iv) Calculate the blood glucose concentration at a urine glucose concentration
of 12 a.u.

The equation for the line of best fit is y = 29.3x + 154.1.

Give your answer to 3 significant figures.

ANSWEL oo a.u.

(Total for Question 2 = 17 marks)
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3 Mitosis and cell division are involved in growth and repair in plants and animals.

(@) (i) Name the stages of mitosis when chromosomes line up across the centre of
the cell and when chromosomes separate.
CRrOMOSOMES TN U ..ottt

CRIOMOSOMES SEPAIALE ...
(i) Cell division takes place after mitosis.

Compare and contrast cell division in animal and plant cells.
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(b) The hypothesis that the addition of the protein lectin stimulates mitosis in onion
cells was investigated. The graph shows the results of this investigation.
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(i) State the independent variable in this investigation.

Key
. Control
[ ] Treated with lectin

(i) Describe a suitable and safe procedure to obtain all the data shown in

the graph.
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(iii) Draw a table to show these results.

J
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(iv) In control group cells 14.0% are in mitosis. Calculate the percentage of cells in
mitosis in those treated with lectin.

ANSWET oo

(v) Comment on the conclusion that these results show that lectin does
stimulate mitosis.

Use the information in the graph and your answer to (b)(iv) to support
your answer.
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(Total for Question 3 = 19 marks)
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