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Q1.
 
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.
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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.'
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Q2.
 
Opioids are used to treat moderate to severe pain. They are a group of drugs synthesised from morphine.
(a)  Opioids and morphine both affect the size of the pupil of the eye.
The graph shows the effects of these drugs on the diameter of the pupil following exposure to a flash of light.
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Calculate the rate of change in pupil diameter between one and five hours after exposure to light for those individuals who had taken morphine.
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Answer ........................................................... mm h-1
(ii)  Explain the effect of opioids on the diameter of the pupil, between one and five hours after exposure to a flash of light.
(3)
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
(iii)  Comment on reasons why the results of this investigation may not prove that any changes in pupil size were the direct result of either the opioid or morphine.
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(a)

An answer that makes
reference to the
following:

no control with
neither morphine or
opioids to allow
comparison

light conditions need
to be controlled

no details of how
subjects selected to
reduce variability in
response, e.g. same
gender, same age, no
other medication

no indication of
sample size or
statistical analysis to
determine
significance of results
reduce variability in
response, e.g. same
gender, same age, no
other medication

no indication of
sample size or
statistical analysis to
determine
significance of results
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1)

1)

1)
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Answers will be credited according to candidates’ deployment of knowledge and
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
hormenes 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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Level | Marks Additional guidance

[ No awardable content
An explanation may be Discussion of one type of
attempted but with limited membrane protein linked to its
interpretation or analysis of the | role
scientific information with a focus
on mainly just one piece of
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.
An explanation will be given with | Discussion of more than one
occasional evidence of analysis, | membrane protein linking them
interpretation and/or evaluation to their function
of more than one piece of

2 46 | scientific information. Also discussing the role of

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
evidence of analysis,
interpretation and/or evaluation | Linking role of proteins and

3 5. | of several pieces of scientific | phospholipids

information.

The explanation shows a well-
developed and sustained line of
scientific reasoning which is clear
and logically structured.

Number of specific examples of
membrane proteins

Very little if any irrelevant
information
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[O]0) Example of
« calculation of (1) | calculation
change in pupil 56-4.4=12mm
size
=03
« rateof change (1)
calculated Allow full marks for
correct answer, no
working (2)
?\l“ue;gz:‘ Acceptable Answer gdu(:g;‘:ézl Mark
(a)(ii) | An explanation

that makes
reference to the
following:

« the pupil
constricts with
opioids (1)

« the contraction
of the circular
muscles of iris
stimulated /
the contraction
of the radial
muscles
inhibited (1)

. s0
parasympathetic
nerve
pathway
inhibited
/ sympathetic
nerve pathway
stimulated (1)

3)





