Cell Membrane and Cell Cycle Exam Questions

Q1.
 
The movement of materials into and out of a cell needs to be controlled.
Describe what is meant by the term fluid mosaic with reference to cell membranes.
(2)
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
 


Q2.
 
All cells have a cell surface membrane.
Explain how phospholipids form a cell surface membrane.
(3)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 
(Total for question = 3 marks)
 


Q3.
 
Answer the questions with a cross in the boxes you think are correct [image: ]. If you change your mind about an answer, put a line through the box [image: ] and then mark your new answer with a cross [image: ].
The structure of the cell surface membrane can be described by the fluid mosaic model.
The diagram shows the fluid mosaic model of the cell surface membrane.
[image: ]
(i)  Which of the shaded structures transport charged molecules or ions across the membrane?
(1)
[image: ]   A    1 and 2 only
[image: ]   B    3 and 4 only
[image: ]   C    1, 2 and 3 only
[image: ]   D    1, 2, 3 and 4

(ii)  Which of the shaded structures contain both hydrophilic regions and hydrophobic regions?
(1)
[image: ]   A    1 and 2 only
[image: ]   B    3 and 4 only
[image: ]   C    1, 2 and 3 only
[image: ]   D    1, 2, 3 and 4

(iii)  A student measured the width of the phospholipid bilayer shown on the
diagram as 2.5 cm. The actual size of this bilayer is 5 nm.
What is the approximate magnification of the diagram?
(1)
[image: ]   A    × 5000
[image: ]   B    × 50 000
[image: ]   C    × 500 000
[image: ]   D    × 5 000 000

 
(Total for question = 3 marks)
 


Q4.
 
Cystic fibrosis is an inherited condition.
It is caused by mutations in the gene coding for the cystic fibrosis transmembrane conductance regulator (CFTR) protein.
Some of the mutations cause a change in the primary structure of the CFTR protein.
(i)  The CFTR protein is produced in cells of the lung and is involved in the transport of chloride ions.
Describe the location of the CFTR protein in the cell membrane of one of these cells.
(2)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
(ii)  Describe how the CFTR protein is transported from the ribosome to the cell membrane.
(3)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 
(Total for question = 5 marks)
 


Q5.
 
The structure of the cell surface membrane can be explained using the fluid mosaic model.
This model suggests that there are a variety of different proteins and glycoproteins present in a phospholipid bilayer.
* The ratio of lipid to protein in a cell surface membrane is approximately 1:1.
Scientists have studied the proteins present within human cells. Proteins in a cell are found in several locations.
The table shows the percentage of protein found in some locations in a cell.
[image: ]
The proteins within the cell surface membrane were further analysed for their function.
The graph shows some of the results of this analysis.
[image: ]
Analyse the data to evaluate the following statement.
'The variety of different proteins present in the cell surface membrane makes them more important than the phospholipid bilayer to the functioning of that cell.'
(9)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 
(Total for question = 9 marks)
 


Q6.
 
During growth, cells divide by mitosis. Many organisms also carry out meiosis to enable sexual reproduction.
(i)  In which stage of cell division do spindle fibres attach to the centromeres?
(1)
[image: ]   A    anaphase
[image: ]   B    interphase
[image: ]   C    metaphase
[image: ]   D    telophase

(ii)  In which stage of the cell division does the nuclear membrane start to break down?
(1)
[image: ]   A    interphase
[image: ]   B    metaphase
[image: ]   C    prophase
[image: ]   D    telophase

(iii)  In which stage of cell division are chromatids first visible when using a light microscope?
(1)
[image: ]   A    interphase
[image: ]   B    metaphase
[image: ]   C    prophase
[image: ]   D    telophase

 
(Total for question = 3 marks)
 


Q7.
 
During growth, cells divide by mitosis. Many organisms also carry out meiosis to enable sexual reproduction.
Meiosis is involved in the production of sperm cells.
Crossing over during meiosis can result in genetic variation.
Explain how crossing over can lead to genetic variation.
(3)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 
(Total for question = 3 marks)
 


Q8.
 
Sperm are produced from stem cells in a process that involves several cycles of mitosis and a single cycle of meiosis, as shown in the diagram.
[image: ]
(i)  State what is meant by the term stem cell.
(2)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
(ii)  Compare and contrast the results of mitosis and meiosis in the production of sperm cells from stem cells.
(4)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 
(Total for question = 6 marks)
 


Q9.
 
The scientific article you have studied is adapted from The Biologist.
Use the information from the scientific article and your own knowledge to answer the following question.
Describe how a 'single fertilised egg' can produce many different cell types (paragraph 2).
(3)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 
(Total for question = 3 marks)
 


Q10.
 
Meiosis is involved in the production of haploid nuclei in mammalian gametes.
(i)  Which of the following is the best description of the term haploid nucleus?
(1)
[image: ]   A    nucleus with 23 pairs of chromosomes
[image: ]   B    nucleus with twice the number of chromosomes as a somatic cell
[image: ]   C    nucleus with homologous pairs of chromosomes
[image: ]   D    nucleus with half the number of chromosomes as a somatic cell


(ii)  Describe how crossing over gives rise to different combinations of alleles in gametes.
(2)
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

(iii)  Explain how independent assortment gives rise to genetically varied gametes.
(2)
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

 


Q11.
 
DNA synthesis in bacterial cell cultures has been investigated.
In an experiment, a mixture of radioactive bases was added to a culture of dividing bacteria.
The results are shown in the graph.
[image: ]
(i)  Calculate the fastest rate of uptake of bases by these bacteria.
(2)










Answer ........................................................... 
(ii)  Deduce how many times the bacteria in the culture have divided during this experiment.
(2)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
(iii)  Explain why the experiment would be improved if all the bases were provided but only the thymine was radioactive.
(2)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 
(Total for question = 6 marks)
 


Q12.
 
Studies have provided evidence for a link between heart rate when a person is at rest and various medical conditions.
Cancer can be due to body cells continuing to undergo mitosis and cell division. Prophase is one stage of mitosis.
Describe the events that occur during prophase in an animal cell.
(3)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 
(Total for question = 3 marks)
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the random (1)
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proteins (of
different shapes
and sizes) within
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(2)
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hydrophilic parts associate with water (1)

hydrophobic parts {associate with each
other / repel water }(1)

a bilayer forms with hydrophabic parts
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bilayer / towards each other } (1)

ALLOW converse

ALLOW phosphate
groups associate with
water
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ALLOW annotated
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The only correct answer is B 3 and 4 only

Ais incorrect because 1 and 2 do not transport charged molecules or ions across

membranes

€ is incorrect because 1 and 2 do not transport charged molecules or ions across

membranes and 4 does transport

D is incorrect because 1 and 2 do not transport charged molecules or ions across

membranes

(1)
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The only correct answer is D1, 2, 3 and 4

Ads incorrect because 3 and 4 also have both these regions

B is incorrect because 1 and 2 also have both these regions

 is incorrect because 4 also has both these regions

(1)
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understanding of material in relation to the qualities and skills outlined in the
generic mark scheme.

The indicative content below is not prescriptive and candidates are not required
to include all the material which is indicated as relevant. Additional content
included in the response must be scientific and relevant.

Comparisons between phospholipid bilayer and proteins in
the cell surface membrane:
« judgement about the relative importance of the
phospholipid bilayer and the proteins within that

bilayer
Use of data:
« most proteins in the cell are associated with the cell
membrane

« whilst quantities of phospholipid are the same the
proteins have more functions

Importance of proteins in the cell surface membrane:
« immune response e.g. as antigens and therefore body
defence, antibodies, MHC proteins
« receptors e.g. receptor proteins on tip
of sperm allowing acrosome reaction
when encounters zona, for
neurotransmitters
« regulation e.g. with regards to
hormones such insulin
* signal / transcription e.g. transcription
factors, secondary messengers
« transport e.g. active transport, as
channel proteins allowing facilitated
diffusion, as {voltage-gated / eq}
channels for the nerve impulse /
resting potential or / and role of Na*-
K* pump

Importance of phospholipid bilayer in some of:

« the role of fluidity and structure of cell the membrane

« inhibiting polar substances moving across due to
having a hydrophobic component

« having both hydrophilic and hydrophobic components
which leads to the separation of the aqueous contents
of the cell from its aqueous external surroundings
allowing diffusion of gases directly across it
myelin sheath / nerve impulse
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scientific information with a focus
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scientific information. May have lots of irrelevant

1 1-3 information
The explanation will contain basic
information with some attempt
made to link knowledge and
understanding to the given
context.
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occasional evidence of analysis, | membrane protein linking them
interpretation and/or evaluation | to their function
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phospholipids

The explanation shows some
linkages and lines of scientific
reasoning with some structure.
An explanation is made which is | Good discussion of role of
supported throughout by proteins and phospholipids —
sustained application of relevant | reaching a judgement
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interpretation and/or evaluation | Linking role of proteins and

3 5. | of several pieces of scientific | phospholipids

information.
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developed and sustained line of
scientific reasoning which is clear
and logically structured.

Number of specific examples of
membrane proteins
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A is incorrect as centromeres and spinde fibred do not join in anaphase
8 is incorrect as centromeres and spindle fibres do not join in interphase

Dis incorrect as centromeres and spindle fibres do not join in telophase

6]
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A s incorrect as the nuclear envelope does not start to break down in interphase
8 isincorrect as the nuclear envelope does not start to break down in metaphase

Disincorrect as the nuclear envelope does ot start to break down in telophase
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