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1. Explain what conclusion can be drawn from each of these pieces of 
experimental evidence:
(a) When the cells were kept at normal body temperatures for mouse and human 
cells, the red and the green markers became mixed.
At normal body temperatures for either mouse or human cells, the membranes are 
capable of mixing and behaving as they normally do. Because the structures of the 
membranes are the same (phospholipids), and because of the nature of 
phospholipids, the red and green markers mix as the different cells' membranes 
mixed.
(b) Blocking ATP synthesis in the cells did not prevent the mixing of the red and 
green markers.
ATP, or energy, is not required in the mixing of membrane structures. It happens 
automatically, or passively.
(c) Inhibition of protein synthesis in the cells did not prevent mixing of the markers.
Hampering of protein synthesis in cells did not hinder the mixing of the markers 
because the base of a membrane's structure are made of phosphate heads and 
fatty acids - the most vital parts of a structure are not the proteins though those are 
also important (channel proteins, for example). 

2. Explain the trends shown in the graph
(a) for temperatures between 15° and 35°C
As the temperature increases, the environment gets warmer and more suitable for 
the cells' membranes to mix. As the graph reaches 35°, the graph slows and 
remains steady.
(b) for temperatures below 15°
Below 15°, the mouse and human cells' membranes don't mix, which mean that the 
environment's temperature is not suitable for the membranes to function normally 
(and mix and be flexible).

3. Predict, with reasons, the results of the experiment if it was repeated using cells 
from Arctic fish rather than from mice or humans.
If this experiment were repeated with cells from Arctic fish rather than mice or 
humans, the incubation temperature at which the membranes can mix would be 
lower. This would be because Arctic fish are more adapted to living in colder and 
lower temperatures than mice and humans are, being aquatic organisms. Because 
of this, their membrane structures are also more adapted to functioning in colder 
environments.
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1. Looking at Trace (i):
(a) State the size of current flowing through the membrane when the ion channels 
are closed.
0 pA



(b) State how many picoamps there are in one amp.
1,000,000,000,000 picoamps in 1 amp

2. Trace (i) shows five occasions when an ion channel opens and then closes.
(a) State the maximum length of time that a channel remains open.
45 ms
(b) State the size of the current flowing when an ion channel is open.
about -3.5 pA

3. ACh binds to the ion channels in this membrane at special binding sites, causing 
the channels to open. The resulting flow of ions leads to contraction of the muscle 
fibre. Suggest what the natural source of ACh is in living muscle fibbers.
ACh could be generated by proteins or ribosomes (free or from the rER) from within 
the cell.

4. Look at Trace (i). Explain why higher ACh concentrations:
(a) increased the frequency of opening of channels
Higher concentrations of ACh increased the frequency of opening of channels 
because they are the particles that fit into the proteins programmed to fit into the 
proteins on the membrane. Higher ACh concentrations gives the channel proteins 
more opportunity to open up (to let in the ACh particles).
(b) did not increase the average time that the channels remained open
An increase in the concentration of ACh particles still means that the particles will 
constantly bump into one another and wait for the previous particle to make it 
through the channel before they can have their own turn. Being of relatively the 
same size, all the ACh particles won't cram into one channel and keep it open any 
longer than if they were a bigger particle that needed more time to get through a 
channel. The proteins are the membrane's way of maintaining what and how much 
of something goes into the cell.

5. 
(a) Compare Trace (ii) with Trace (i)
While Trace (i) has evidence of open channels that don't last very long, Trace (ii) 
has evidence of channels that are open for a longer amount of time and gradually 
close (e.g. after about 350ms, the channel opens for a length of about 750ms). 
Also, while the size of the currents in Trace (i) only reach up to -4 pA at the most, 
the currents in Trace (ii) can reach up to -12 pA. Finally, while in Trace (i), the 
channels only open shortly for about five intervals and remains closed for the 
remainder of the time, Trace (ii) is open for the majority of the time and when 
closed, the current doesn't fluctuate like the current in Trace (i) does.
(b) Suggest reasons for the differences between the two traces.
Maybe glycine, the amino acid, is probably larger than acetylcholine. This might 
mean that Trace (ii) requires more time to let the particle into the cell while Trace (i) 
can let the ACh particle in faster. Also, because the glycine particle is "larger," that 
could be why the pA for Trace (ii) is -12 pA while the particles for Trace (i) is only -4 
pA. 
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1.
(a) Compare the levels of albumin in the three groups of children.
The Control group of children have a higher concentration of albumin in their blood 
than the Marasmus and Kwashiorkor groups. Marasmus children have marginally 
less albumin in their blood than the Control group – less than the right (healthy) 
amount – but more so than the Kwashiorkor children. Children with Kwashiorkor 
have much less than the Control group and less than the Marasmus group, making 
them the group with the least albumin in their blood.
(b) Explain the differences in the levels of albumin.
Well, as I explained above unknowingly, the Control group has the right amount of 
albumin in their blood. They have enough to keep their tissue from swelling. The 
Marasmus group has a little less albumin in their blood – caused by the lack of food 
– which isn't totally healthy. The Kwashiorkor group is in the worst condition 
because they have the least proteins and will start eating away the limited proteins 
available in their bodies. Those kids are starving, bloated, and generally don't have 
enough proteins in their diet to keep them healthy.

2. Explain how albumin dissolved in blood plasma causes reabsorption of water 
into blood.
With albumin dissolved in the blood plasma, it makes the concentration in the 
blood higher than the concentration in the tissue. This means that the blood is 
hypertonic while the tissue is hypotonic. This means water will move (by osmosis) 
from the tissue into the blood (from a hypotonic region to a hypertonic region). This 
is why when there is no albumin in the blood, the blood is not at the right levels of 
concentration therefore not hypertonic compared to the tissue and instead of water 
moving from the tissue to the blood, the tissue will bloat and swell. 

3. When water is not reabsorbed into blood capillaries, tissues become swollen by 
fluid retention. This condition is called edema. Deduce which of the groups of 
children were most at risk of edema.
The children with Kwashiorkor are at most risk of edema because they, according 
to the graph, have the lowest concentration levels of albumin in their blood. 
Following the previous explanation as to how water is absorbed between tissues 
and blood, this means that they are most likely to experience swelling when there 
is not enough albumin to initiate osmosis for water to move from the tissues back 
into the blood.

page 33
1.
(a) State whether water moved into or out of the tissues at 0.0 mol dm-3 sodium 
chloride solution.
Water moved into all the tissues (mass % change is positive).



(b) State whether water moved into or out of the tissues at 1.0 mol dm-3 sodium 
chloride solution.
Water moved out of the butternut squash, sweet potato and cactus (negative mass 
% change) but continued to add a little bit of water into the pine kernel.

2. Deduce which tissue had the lowest solute concentration in its cytoplasm. 
Include how you reached your conclusion in your answer.
The cactus had the lowest solute concentration in its cytoplasm because it lost the 
most water. This means it was hypotonic and all its water left it when placed into the 
NaCl (more hypertonic). 

3. Suggest reasons for the differences in solute concentration between the tissues.
The different tissues are made of different material - cacti, for example, are plants 
that are always bloated and hold a lot of water. They have to, living in the desert. 
Pine kernels however, are dry and don't hold as much water therefore can't really 
be considered as hypotonic. Sweet potatoes and butternut squash also hold 
certain amounts of water and liquid inside them, making them hypotonic to the 
NaCl concentration.

4. Explain the reasons for using percentage mass change rather than the actual 
mass change in grams in this type of experiment.
Using percentage mass change will give us increases and decreases in the 
tissues' sizes all relative to each other. All the tissues' masses are different, 
meaning the rate at which the water will move will be different, but percentage 
differentiates which tissue's mass had a greater or smaller increase.


