Biological Membranes Assessment: Mark Scheme

Score/50
Section A

1.
C

2.
(a)

A phospholipid;
B protein;
F cholesterol;
3
(b)
(i)
hydrophilic / polar/AW, head;
hydrophobic / non-polar / AW tail;
AVP; e.g. ref. saturated and unsaturated fatty acids
max 2
(ii)
allow, small / charged, molecules through membrane;
1
3. [image: image1.png]Supstance A couid pe...
Any one of the following:

e Oxygen; [1 mark]

e Carbon dioxide: [1 mark]

e (Other named small, nonpolar substance); [1 mark]



 (a) 
(b) [image: image6.png]Substance X will...
e Move from the outside of the cell to the inside; [1 mark]
e Directly through the cell (surface) membrane / in between the phospholipids / by simple
diffusion; [1 mark]
Because...
e There is a higher concentration of substance X outside the cell than inside / diffusion
takes place down a concentration gradient; [1 mark]
e The molecules are small and nonpolar so can move between the (tails of the)

phospholipids; [1 mark]




(c)

 [image: image2.png]Substance Y would move across a cell membrane from high to low concentration by...

e Facilitated diffusion; [1 mark]

e Via a specific channel protein / carrier protein; [1 mark]




d) 

[image: image3.png]An increase in temperature would have the following effect on the rate of movement of

substance Y...

e Increased rate of movement/diffusion; [1 mark]

Because...
e Increasing temperature increases the kinetic energy of molecules SO causing them to

move at a faster rate; [1 mark]




4. (a) 

[image: image4.png]The limiting factor on the rate of diffusion between W and Xis...
e The concentration of potassium ions (inside the cell); [1 mark]
e (Looking at the graph, the evidence for this is that) as the concentration of potassium

ions (inside the cell) increases / as the independent variable increases, so does the rate
of diffusion; [1 mark]




(b)
[image: image5.png]The graph in Figure 2 plateaus between points Y and Z because:
e The potassium ions are passing through the channels/pores at their maximum rate;
[1 mark]

e The rate of diffusion is now limited by the number of potassium channels / another
limiting factor; [1 mark]




5.
membrane, folding in / engulfing / invaginates / AW;
fuses with itself / pinches off;
formation of, vesicle / vacuole; A completely surrounded by membrane
fate of vesicle; e.g. moves through cytoplasm / fate of contents
ref. fluid nature (of membrane) / requires energy;

A active / ATP
R active transport
triggered by binding of molecule (to receptor site);
ref. to uptake of solid and liquid (not name alone);
3 max

 6.
(a)
(i)
K;
1

(ii)
(vacuole in cell K) has less water in it (than cell L); ora
(vacuole / cell K) has lost more water (than cell L); ora
lower, water potential / Ψ, outside cell K; ora
1
(iii)
(cell wall is) freely permeable / permeable to salt (solution);

R partially permeable
1

(b)
(i)
–1300 kPa; credit if clearly indicated as candidate’s choice
1
(ii)
arrow drawn from –800 to –950;
arrow drawn from –800 to –1000;
arrow drawn from –1000 to –1250;

a continuous arrow from –800 to –1000 to –1250 = 2


additional arrow(s) = –1 for each arrow that goes from low Ψ to high Ψ
but do not award less than 0 for (b)(ii)
3
7. 
Membrane / cytoplasm shrinks / pulls away from cell wall / cell plasmolysed / goes flaccid; 1
Water moves down water potential gradient / to lower / more negative water potential; 1
By osmosis; 1
8.
(a)
(i)
fructose;
1

(ii)
glucose;
1
(iii)
(passive) diffusion;
1

(iv)
ignore ref to, movement of sugars / solute potential

1
surrounding solution higher concentration (of solutes)
than cell contents; ora
2
cell has higher water potential; ora

3
water moves out of cell;
4
(so) volume decreases;
5
(water has moved) by osmosis; only award in relation
to water

6
down water potential gradient / from high Ψ to low Ψ;
4 max

(b)
active transport / facilitated diffusion / bulk transport / endocytosis / etc.;
A using channel proteins, etc
NOT osmosis
1

9.          Line / curve of best fit; 
1

             Extrapolate (and read off) / find where it crosses x-axis

10. 
(i)
active, transport / uptake;
1

(ii)
oxygen required for, uptake / respiration / ATP production;
A release / provide, energy
R make / produce, energy
1

          (iii)
passively / by diffusion;
residual ATP;
anaerobic respiration;
AVP;
max 1
11.            1.      No/less ATP produced

OR

No active transport;

2.      Sodium (ions) not moved (into/out of cell);

Accept: sodium (ions) increase in cell.

Accept: sodium (ions) cannot diffuse into cell.

3.      No diffusion gradient for sodium (to move into cell with amino acid)

OR

No concentration gradient for sodium (to move into cell with amino acid);

Accept: converse for all three points.

Note: no active transport of sodium (ions) equals 2 marks.

3

5. 
Harris Sixth Form
4

