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Answer all the questions.

1 Students were learning about the electron microscope and how it is used to study the structure of 
cells.

 They were given a crossword about the electron microscope to complete at the beginning of one 
of their lessons. This is shown in Fig. 1.1.

 (a) Imagine you are one of the students. Answer the clues and complete the crossword.

  Across

  2. The state of the specimen when observed (4) _ _ _ _

  4. Used to focus the beam (14) _ _ _ _ _ _ _ _ _ _ _ _ _ _

  5. Type of environment inside the electron microscope (6) _ _ _ _ _ _

  Down

  1. Used for staining the specimen (5,6) _ _ _ _ _ _ _ _ _ _ _

  3. Fired from a tungsten gun (9) _ _ _ _ _ _ _ _ _
[5]
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 (b) Explain why the specimen in an electron microscope has to be thin in section.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ............................................................................................................................................  [2]

 (c) State one advantage and two disadvantages of using an electron microscope.

advantage  .................................................................................................................................

 ...................................................................................................................................................

disadvantages  ...........................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ............................................................................................................................................  [3]

[Total: 10]



4

© OCR 2011

2 The students went on to learn about the use of yeast cells in the brewing industry.

 The students were given a drawing of an electron micrograph of the yeast Saccharomyces 
cerevisiae. This is shown in Fig. 2.1.

X

A

B

Y

nucleus

Fig. 2.1

 (a) Identify the structures labelled A and B.

A  ................................................................

B  ................................................................  [2]

 (b) The actual distance between X and Y is 24 �m.

  Measure the distance between X and Y on Fig. 2.1 to calculate the magnification of the 
diagram.

distance between X and Y =  ...............  mm

 magnification of the diagram =  .........................................................  [3]
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 (c) Glucose concentration affects the growth of yeast cells. The students were asked to count 
yeast cells in a given sample over a period of time using a haemocytometer.

  Describe how the students would obtain reliable yeast cell counts using a haemocytometer.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ............................................................................................................................................  [4]

 (d) Some scientists in the brewing industry work in laboratories. One of their roles is to monitor 
the growth of yeast cells in a large number of samples.

  (i) Suggest one other factor that may be monitored by these scientists.

 ...........................................................................................................................................

 ....................................................................................................................................  [1]

  (ii) Why do scientists in the brewing industry use a Coulter counter rather than a 
haemocytometer to monitor the numbers of yeast cells?

 ...........................................................................................................................................

 ....................................................................................................................................  [1]

  (iii) Suggest one reason why the use of a Coulter counter may give unreliable data.

 ...........................................................................................................................................

 ....................................................................................................................................  [1]

[Total: 12]



6

© OCR 2011

3 Biological washing powders contain enzymes. An investigation was carried out to determine the 
effect of a biological washing powder known as ‘Bio-White’ in digesting a protein stain, such as egg, 
from cotton fabric. Standard samples of stained fabric were soaked in 1% Bio-White at different 
temperatures.

 The results are given in Table 3.1.

Table 3.1

temperature / °C 15 25 35 45 55 65 75

time taken for digestion of 
stain / hours 4.0 1.4 0.71 0.50 1.0 ............ 5.0

rate of digestion / hour–1 0.25 0.71 1.4 ............ 1.0 0.40 0.20

 (a) Name a simple chemical test for a protein and give the result that would indicate that protein 
is present.

name  .........................................................................................................................................

chemical result  ...................................................................................................................  [2]

 (b) Albumen is a protein found in egg. It is known as a globular protein. It has a specific tertiary 
structure.

  Describe and explain what is meant by the tertiary structure of a globular protein.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ............................................................................................................................................  [3]
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 (c) (i) Use Table 3.1 to calculate the missing values for the rate of digestion at 45 °C and the 
time taken for digestion of the stain at 65 °C. Enter the missing values in the table. [2]

  (ii) Use the data in Table 3.1 to plot the results on the axes provided in Fig. 3.1.

   The first three points have been plotted for you. [2]
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Fig. 3.1

  (iii) Draw a suitable line to complete the graph, Fig. 3.1. [1]

 (d) Explain how the experiment could be extended to find more precisely, the optimum temperature 
at which ‘Bio-White’ digests protein stains.

 ...................................................................................................................................................

 ............................................................................................................................................  [1]
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 (e) Use the graph, Fig. 3.1, to describe and explain the effect of temperature on ‘Bio-White’ activity 
between 45 °C and 75 °C.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ............................................................................................................................................  [3]

[Total: 14]
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4 Cystic fibrosis (CF) is an inherited condition that affects over 8500 people in the UK. It is caused 
by mutations in the CFTR (cystic fibrosis transmembrane regulator) gene.

 (a) Name the biological molecule in which mutations are likely to occur and suggest how a 
structural change in this biological molecule could take place.

name  .........................................................................................................................................

structural change  ......................................................................................................................

 ............................................................................................................................................  [2]

 (b) The CFTR gene codes for a protein that is essential for the movement of chloride ions between 
cells.

  Use your knowledge of osmosis to explain why people with CF produce mucus which is 
abnormally thick and sticky.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ............................................................................................................................................  [2]

 (c) Cystic fibrosis affects epithelial cells in the pancreas and respiratory tract and causes 
congestion of the lungs.

  (i) Describe three consequences of congestion of the lungs.

1. ........................................................................................................................................

 ...........................................................................................................................................

2. ........................................................................................................................................

 ...........................................................................................................................................

3. ........................................................................................................................................

 ....................................................................................................................................  [3]
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  (ii) Suggest two reasons why people with cystic fibrosis need to take tablets containing 
digestive enzymes.

1. ........................................................................................................................................

 ...........................................................................................................................................

2. ........................................................................................................................................

 ....................................................................................................................................  [2]

[Total: 9]

END OF QUESTION PAPER
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