2.1.5 Biological Membranes Mark Scheme
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Section B
Question 1
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(ii) Graph:
	Water potential of sucrose on the x axis and percentage of cells plasmolysed on the y AND x axis with negative numbers

BOTH axes correctly labelled with units as per headings in the table

Scales equidistant AND graph of appropriate size

Points plotted correctly

Curve of best fit correctly drawn

Correct water potential estimated from 50% plasmolysis

ALLOW plotting of sucrose concentration against percentage of cells plasmolysed if student has then looked up equivalent water potential.
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1 (accept ecf from incorrect lobf)





    Repeatable
Note that the Practical Handbook states:
Repeatability is the precision obtained when measurement results are produced over a short timescale by one person (or the same group) using the same equipment in the same place.
Precision is the closeness of agreement between independent measurements obtained under the same conditions. It depends only on the distribution of random errors (i.e. the spread of measurements) and does not relate to the true value.
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Question: 3 (2272042)

Question

Answer

Guidance

@

Torms, vesicles / (named) organelie(s)
separate (contents of) organelles from cytoplasm /

site of (named), processes / reactions ;
provides surface for attachment (of enzymes  ribosomes) ;
control what substances, enter/leave, organelles ;

AVP;

max2

ACCEPT transport in vesicles.

eg_ isolates DNA from cytoplasm / separate different
environments / separate organelles
ESWMEM(HMMM
e.g. separates (metabolic) reactions

IGNORE any ref to nuclear pores

DO NOT CREDIT substances, enter / leave, cells.

e.g. allow creation of concentration gradients
eg. ref to intracellular communication
e.g_hold binding sites for movement of organelles
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Q)

A phospholipids forn bilayer described

phospholipid hydrophobic tais pointing inwards and
‘hydrophilic heads pointing out ;

F1 provide barrer to, large / polar /
(named) molecules OR ions

OR
described ;

A2 proteins form, pores / channel/ carriers.
OR
extrinsic / intrinsic / transmembrane | described,

F2 for (active) transport / cotransport /
o facilitated diffusion

enzymes ;

F3 stabiise membrane (structure) / regulates fluidity ;

max 4

Mark the first two components isted only.
Award marks for suitably labelled diagram(s)

Mark points are linked ~ ensure the function matches
the

e.g. DO NOT CREDIT an enzyme arranged as a channel
protein
ACCEPT phospholipid bilayer

AACCEPT ORA - only allow small/ non-polar molecules to
pass through

e.g. prevents movement of glucose across membrane

ACCEPT pore / channel / carier, protein
ACCEPT protein embedded in bilayer

AACCEPT correct ref to movement of (appropriate)
substance(s) across membrane
AACCEPT between bilayer

IGNORE increases fluidity / reduces rigidity / strengthens /
keeps it fluid
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A4 glycoproteins / glycolipids , on surface / sticking out
from surface, (of cell surface membrane) ;

F4 cell signalling / receptor sites / adhesion /
antigens / recognition
OR
‘stabilising (cell shape) ;

awc;

Ensure candidate s referring to the surface of a
‘membrane rather than the cell surface membrane
unqualified

CREDIT /dea of giycoproteins / glycolipids on inner
surface or outer surface of (cell surface) membrane
IGNORE glycoprotein / glycolipids embedded in
membrane

Note: only award this mark for terms used in
description of first two components — and only award
if given in correct description as shown below.

award if any two terms spelt corectly and used in correct

‘context from:

for accept: phospholipid, bilayer,
irophilic, hydrophobic

for proteins acospt. protein, pore, channel, carrier,

enzyme, intrinsic, extrinsic, ransmembrane,

cotransport, facilitated diffusion

for cholesterol accept: cholesterol, fatty acid,

‘phospholipid

for glycoprotein / glycolipid accept: glycoprotein,

mmm cell signal(l)ing, receptor, adhesion,
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[CAI0)

(phospholipid) biayer ;

(named) proteins ;

ACCEPT
DO NOT CREDIT coenzymes

Tdea fhat freezing | defrosting, damages e,
peroxisome / (plasma) membrane ;

increases permeabilty of membrane to, enzyme / hydrogen
peroxide

more hydrogen peroxide broken down (so more oxygen
released);

“eg formation of ice crystals causes membrane damage |
burst

peroxisomes
IGNORE denatured for damaged
IGNORE membranes become more leaky unqualified

ACCEPT release enzyme

ACCEPT hydrogen peroxide / substrate, broken down at a
rate

IGNORE higher rate of reaction unqualified/ higher rate of
oxygen production

Total
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Question | Expected Answers Marks ‘Additional Guidance
(@) | @ [osmosis ; T [ Mark the first answer. If the first answer is correct and an
aditional answer is given that is incorrect or contradicts the
correct answer then = 0 marks.
DO NOT CREDIT diffusion
(i) [ it between (shosphollipids / through (phospho)iipid (bi)ayer ; 'DO NOT CREDIT fit through phospholipids (molecules)
via, protein channels / protein pores / aquaporins ; DO NOT CREDIT carrier proteins - f this is used do not
award mp 2
IGNORE transport proteins.
2
®) cellwall; “has a strong cell wall’ = 2 marks
provides strength / withstands (intemal) pressure IGNORE rigidity (of wall), cytoplasm pushes against cell wall
prevents cell membrane over expanding /
exerts pressure potential ;
limits uptake of water ; 2 max | ACCEPT stops uptake of water (when turgid)
(©) | @ |between —1451 and 1799 ; 1 [Ensure figure is a negative number
CREDIT a range or single value within this range
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R1 observe more pieces of onion (epidermis from each
solution) ;

R2 count more cells (in each piece of epidermis) ;

R3 calculate a m

R4 identify / ignore anomalous results ;

max 3

IGNORE average

ACCEPT outiers for anomalies
IGNORE removes / avoids, anomalies
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accurate

idea of
A1 use, more / intermediate, concentrations within existing
range / smaller gap between concentrations /
closer (concentration) values ;

A2 narrower range around 50% plasmolysis /
0.4-0.7 mol dm*/ 1120 to -2180 kPa ;

A3 take photographs and mark cells as counting ;

IGNORE lack of units

AACCEPT examples of values quoted in between original
values e.g.0.25, 0.35, efc.
ACCEPT02and 0.9

ACCEPT examples of values if clearly showing application of
correct narrower range e.g. 045, 0.5, 065

For A2 DO NOT CREDIT quoted values extend beyond
correct narrower range e.9. 0.35, 0.5, 0.75
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Question | Expected Answers Marks Additional Guidance
@[ |0 choesero;
E  protein/ glycoprotein / intrinsic protein / protein channel / ACCEPT polypeptide chain
protein pump | transport protein / carrier protein ; DO NOT ACCEPT amino acid chain
DO NOT ACCEPT extrinsic protein
F phospholipid (bilayer) / phospholipid head ; 3 |DONOT ACCEPT lpids  bilayer
(@) (i) ‘mark independently of (a)(}) L.e. NO ecf
D stabilise the membrane OR maintain / affect / control | AW, DO NOT ACCEPT refs to rigidity / support / strength
fuidity OR reduces permeabilty to, polar / charged, ACCEPT reduces | affects, lateral movement of
particles ; phospholipids
E  allow communication across membrane OR allow, polar / ACCEPT cell recognition / receptor site / cell signalling
charged, partiles to pass through membrane ; / cell attachment
F toactas a barier (to, polar / charged, particles) / select ACCEPT (acts as) selectively permeable or partially
what enters or leaves cell; permeable membrane.
ACCEPT allows small / fat soluble molecules to pass.
through
3 |DO NOT ACCEPT separates inside from outside
()| () | communication between cells 1 AW ACCEPT example (o lusirate the point, & 9. action of
hormone / cytokines
cell, recognition / identification ;
cells work together / coordination between action of different cells ; | 2 max
o trigger, response / reaction ( inside the cell) ;
(b)| (i) | (receptor) specific shape / described ; ACCEPT terfiary siructure
DO NOT ACCEPT ref (o active site
‘complementary to (shape of), rigger / named trigger / ACCEPT fits / idea of lock & key in correct context
communicating ; DO NOT ACCEPT ‘matches’
molecule ; DO NOT ALLOW joins / bonds / links / combines / fits
(tigger / AW) binds |/ attaches to receptor ; 2max
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Question

Expected Answers

Additional Guidance

@ | @

Gell surface | plasma, membrane damaged ;

pigment, released / leaks out ;
pigment, absorbs / takes up, the light ;

ACCEPT description of damage e g. proteins,
denatured / phospholipids separate / bilayer melts
DO NOT ACCEPT bilayer becomes ‘more fluid”
DO NOT ACCEPT ‘cell membrane’ unqualified
ACCEPT ‘call contents’ for pigment

DO NOT ACCEPT ‘no light transmitted ‘solution is

2max |opaque’
()| (i) | Mark first response on each numbered line. Only return fo extra
points on first or second line if no response in line two or three
more samples at each temperature ; ACCEPT repeats
ACCEPT collect average / mean restits
same / fixed, volume of water ;
all samples same, size / surface area ; DO NOT ACCEPT mass
ref to further cutting to increase surface area ; ACCEPT any method of cutting to provide larger
surface area
pieces, rinsed / blotted, after cutting ;
more (intermediate) temperatures ; ACCEPT st of figures of additional temps between 0-
100
DO NOT ACCEPT wide range of temperatures / more
same beetroot used / same part of beetroot used ; evenly spaced temperatures
DO NOT ACCEPT leave for longer
3max |DONOT ACCEPT idea of conirol
Total 15





