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Q1.The diagram shows a eukaryotic cell. 

 

(a)     Complete the table by giving the letter labelling the organelle that matches the 
function. 

  
  Function of organelle Letter 

  Protein synthesis   

  Modifies protein (for example, adds carbohydrate to protein)   

  Aerobic respiration   
 

(3) 
 
 
 

(b)     Use the scale bar in the diagram above to calculate the magnification of the 
drawing. 
Show your working. 

  

  

  

  

Answer = ................................ 
(2) 

(Total 5 marks) 
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Q2.(a)     Describe and explain how cell fractionation and ultracentrifugation can be used to 
isolate mitochondria from a suspension of animal cells. 

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

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

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

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

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

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

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

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

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

........................................................................................................................ 
(5) 

 
 
 

(b)     Describe the principles and the limitations of using a transmission electron 
microscope to investigate cell structure. 

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

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

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

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

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

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

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

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

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

........................................................................................................................ 
(5) 

(Total 10 marks) 
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Q3.(a)     The events that take place during interphase and mitosis lead to the production of two 
genetically identical cells. Explain how. 

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

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

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

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

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

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

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

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

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

[Extra space] ................................................................................................ 

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

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

........................................................................................................................ 
(4) 

 
 
 

(b)     A student cut thin sections of tissue at different distances from the tip of a root. She 
stained the sections and viewed them with an optical microscope. 

For each section, the student counted the number of cells in mitosis and the total 
number of cells in each field of view. She then calculated a mitotic index for each 
section using the equation: 

mitotic index =  

  

The student’s results arer shown in the graph. 
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(i)      The student cut thin sections of tissue to view with an optical microscope.  
Explain why it was important that the sections were thin. 

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

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

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

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

............................................................................................................... 
(2) 

 
 
 

(ii)     What does the graph show about the growth of roots? 
Use the data to explain your answer. 

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

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

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

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

............................................................................................................... 
(2) 

(Total 8 marks) 
 
 
 
 

 Studying Cells PhysicsAndMathsTutor.com



  
  

 

Page 6 

 

Q4.A stomach ulcer is caused by damage to the cells of the stomach lining. People with 
stomach ulcers often have the bacterium Helicobacter pylori in their stomachs. 

A group of scientists was interested in trying to determine how infection by H. pylori 
results in the formation of stomach ulcers. 

The scientists grew different strains of H. pylori in liquid culture. 

The table below shows the substances released by each of these strains. 
  

  

H. pylori strain 
Substances released by the H. pylori cells 

  Toxin Enzyme that neutralises acid 

  A   

  B   

  C   

  
 
 

The scientists centrifuged the cultures of each strain to obtain cell-free liquids. They 
added each liquid to a culture of human cells. They then recorded the amount of damage 
to the human cells. 

Their results are shown below. The error bars show ± 1 standard deviation. 
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(a)     Describe and explain how centrifuging the culture allowed the scientists to obtain a 
cell-free liquid. 

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

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

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

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

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

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

[Extra space] ................................................................................................ 

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

........................................................................................................................ 
(3) 

 
 
 

(b)     The scientists measured cell damage by measuring the activity of lysosomes. 
Give one function of lysosomes. 

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

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

........................................................................................................................ 
(1) 

 
 
 

(c)     H. pylori cells produce an enzyme that neutralises acid. 
Suggest one advantage to the H. pylori of producing this enzyme. 

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

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

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

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

........................................................................................................................ 
(2) 

 
 
 

(d)     What do these data suggest about the damage caused to human cells by the toxin 
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and by the enzyme that neutralises acid? 
Explain your answer. 

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

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

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

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

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

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

[Extra space] ................................................................................................ 

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

........................................................................................................................ 
(3) 

 
 
 

(e)     The scientists carried out a further investigation. They treated the liquid from strain 
A with a protein-digesting enzyme before adding it to a culture of human cells. No 
cell damage was recorded. 
Suggest why there was no damage to the cells. 

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

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

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

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

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

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

[Extra space] ................................................................................................ 

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

........................................................................................................................ 
(3) 

(Total 12 marks) 
 
 
 
 
 

Q5.Researchers investigated whether the blood supply to slow and fast muscle fibres in a 
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muscle changes with age. They used diaphragms taken from hamsters (Mesocricetus 
auratus). The diaphragm is in constant use for breathing. They took diaphragms from 
groups of young, adult and old hamsters. 

They removed the diaphragm from each animal and took a sample of muscle tissue.They 
examined it under an optical (light) microscope. For each sample they selected several 
fields of view at random. In each field of view, they then counted the number of capillaries 
associated with each type of muscle fibre. 

This allowed the researchers to calculate the mean number of capillaries for each type of 
muscle fibre, for each age group. 

The table below shows the researchers’ results which include standard deviation (SD). 
  

  

Hamster 
age group 

Number of 
hamsters in 

group 

Mean number of capillaries associated 
with each type of muscle fibre 

  Slow fibres 
(± SD) 

Fast fibres 
(± SD) 

  Young 9 3.4 
(±0.8) 

4.0 
(±0.8) 

  Adult 10 4.7 
(±0.2) 

6.3 
(±0.4) 

  Old 8 4.6 
(±0.9) 

6.8 
(±0.6) 

  
 
 

(a)     Give four precautions that the researchers took to make their calculations of mean 
number of capillaries per fibre reliable. 

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

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

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

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

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

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

4 ..................................................................................................................... 

........................................................................................................................ 
(4) 
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(b)     The researchers examined the muscle of an animal in the old age group. They 
found one field of view containing only slow muscle fibres. They counted 69 
capillaries in this field of view. 

(i)      Use a calculation to estimate how many slow muscle fibres were visible in this 
field of view. Show your working. 

  

  

  

  

Number of slow muscle fibres = .......................................................... 
(2) 

 
 
 

(ii)     The actual number of slow muscle fibres in the field of view was not the same 
as the number you calculated in question (i). 

Give one reason why. 

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

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

............................................................................................................... 
(1) 

 
 
 

(c)     A student read the report of the researchers’ investigation. She thought that the 
investigation was unethical but that a conclusion could still be made. 

(i)      Suggest why she thought the investigation was unethical. 

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

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

............................................................................................................... 
(1) 

 
 
 

(ii)     She concluded that age had a significant effect on the mean number of 
capillaries per fibre. 

Evaluate this conclusion. 
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............................................................................................................... 

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

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

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

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

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

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

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

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

............................................................................................................... 
(4) 

(Total 12 marks) 
 
 
 
 
 

Q6.(a)     Describe how you could use cell fractionation to isolate chloroplasts from leaf tissue. 

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

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

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

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

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

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

(Extra space) ................................................................................................. 

........................................................................................................................ 
(3) 

 
 
 

The figure below shows a photograph of a chloroplast taken with an electron 
microscope. 
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© Science Photo Library 

(b)     Name the parts of the chloroplast labelled A and B. 

Name of A ..................................................................................................... 

Name of B ..................................................................................................... 
(2) 

 
 
 

(c)     Calculate the length of the chloroplast shown in the figure above. 

  

  

  

  

Answer ................................................ 
(1) 

 
 
 

(d)     Name two structures in a eukaryotic cell that cannot be identified using an optical 
microscope. 

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

2 ..................................................................................................................... 
(1) 
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(Total 7 marks) 
 
 
 

 

 Studying Cells PhysicsAndMathsTutor.com




