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1.	Outline the process of endocytosis.
(Total 5 marks)

 
2.	(a)	Distinguish between diffusion and osmosis.
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
(1)
 
(b)	Explain how the properties of phospholipids help to maintain the structure of the cell surface membrane.
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
(2)
 
(c)	State the composition and the function of the plant cell wall.
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
(2)
(Total 5 marks)



3.	A study was carried out to determine the relationship between the diameter of a molecule and its movement through a membrane. The graph below shows the results of the study.
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[Source: Knox, et al., Biology, Mcgraw Hill, Sydney, 1994, page 65]
 
(a)	From the information in the graph alone, describe the relationship between the diameter of a molecule and its movement through a membrane.
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
(2)


	A second study was carried out to investigate the effect of passive protein channels on the movement of glucose into cells. The graph below shows the rate of uptake of glucose into erythrocytes by simple diffusion and facilitated diffusion.
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(b)	Identify the rate of glucose uptake at an external glucose concentration of 4 mmol dm–3 by
(i)	simple diffusion;	.........................................
(1)
(ii)	facilitated diffusion.	.........................................
(1)
 
(c)	(i)	Compare the effect of increasing the external glucose concentration on glucose uptake by facilitated diffusion and by simple diffusion.
...........................................................................................................................
...........................................................................................................................
...........................................................................................................................
...........................................................................................................................
...........................................................................................................................
...........................................................................................................................
(3)


(ii)	Predict, with a reason, the effect on glucose uptake by facilitated diffusion of increasing the external concentration of glucose to 30 mmol dm–3.
...........................................................................................................................
...........................................................................................................................
...........................................................................................................................
...........................................................................................................................
(2)
(Total 9 marks)

 
4.	Explain how the structure and properties of phospholipids help to maintain the structure of cell membranes.
(Total 9 marks)

 
5.	List the functions of membrane proteins.
(Total 4 marks)

 
6.	Draw a labelled diagram of the fluid mosaic model of the plasma membrane.
(Total 5 marks)

 
7.	Describe passive transport across a biological membrane.
(Total 5 marks)

 
8.	Explain how vesicles are used in cells, including the way in which they form and are reabsorbed.
(Total 8 marks)



9.	Explain the various methods cells use to transport materials across membranes.
(Total 8 marks)

 

10.	(a)	State one type of secondary structure of a protein.
.....................................................................................................................................
(1)
 
(b)	Outline the differences between globular and fibrous proteins, giving a named example of each.
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
(3)
 
(c)	Explain the significance of polar amino acids for membrane proteins.
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
(2)
(Total 6 marks)



11.	Which pair of characteristics are correct for the cellular processes of exocytosis and endocytosis?

Exocytosis
Endocytosis
A.
Secretion of cellular materials
Vesicles are moved away from the
plasma membrane
B.
Cell membranes fuse
Vesicles are moved towards the
plasma membrane
C.
Infolding of plasma membrane
Vesicles are moved away from the
plasma membrane
D.
Vesicles moved towards the plasma
membrane
Plasma membrane increases in size
(Total 1 mark)

 
12.	Which two molecules are the principal components of membranes?
A.	Glycogen and protein
B.	Lipid and glycogen
C.	Cellulose and protein
D.	Protein and lipid
(Total 1 mark)

 
13.	(a)	List two functions of membrane proteins.
1.	..........................................................................................................................
2.	..........................................................................................................................
(1)
 
(b)	Oxygen (O2 ) moves across the membrane by diffusion. Define the term diffusion.
....................................................................................................................................
....................................................................................................................................
(1)


(c)	Potassium can move across the membrane by passive or active transport. Distinguish between active transport and facilitated diffusion of ions.
....................................................................................................................................
....................................................................................................................................
....................................................................................................................................
....................................................................................................................................
(2)
 
(d)	The hormone insulin leaves the cell by exocytosis. Describe the process of exocytosis.
....................................................................................................................................
....................................................................................................................................
....................................................................................................................................
....................................................................................................................................
(2)
(Total 6 marks)



14.	The diagram below shows some features of ATP synthetase.
(a)	Identify in which cell organelle the process below occurs?
....................................................................................................................................
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file_3.wmf


(1)


(b)	Explain the process represented by the diagram.
....................................................................................................................................
....................................................................................................................................
....................................................................................................................................
....................................................................................................................................
....................................................................................................................................
....................................................................................................................................
....................................................................................................................................
(3)
(Total 4 marks)



15.	Which ratio limits the size of cells?
A.	The rate of metabolism to mass
B.	The surface area to volume
C.	The mass to volume
D.	The surface area to mass
(Total 1 mark)



16.	Which statements are characteristics of diffusion through membranes?
I.	Polysaccharides can be transported.
II.	It can be facilitated by special channels.
III.	It is affected by concentration gradients.
A.	I and II only
B.	I and III only
C.	II and III only
D.	I, II and III
(Total 1 mark)



17.	Up to two additional marks are available for the construction of your answers.
(2)
	(a)	Draw and label a diagram to illustrate the fluid mosaic model of biological membranes.
(5)
(b)	Using a table, compare aerobic and anaerobic respiration in a eukaryotic cell.
(5)
(c)	Explain the process of translation.
(8)
(Total 20 marks)



18.	During endocytosis, what change will most likely occur in the plasma membrane of a cell?
A.	It will form two phospholipid monolayers.
B.	It will become electrically charged.
C.	It will partially dissolve.
D.	It will form vesicles.
(Total 1 mark)



19.	Which of the following could be a function of a membrane protein?
A.	Energy storage
B.	Enzymatic activity
C.	Oxygen uptake
D.	Thermal insulation
(Total 1 mark)



20.	Up to two additional marks are available for the construction of your answers.
(2)
	(a)	Explain the importance of surface area to volume ratio in relation to each of the following: cell size, villus function and alveolus function.
(7)
(b)	Draw and label a diagram to show the fluid mosaic model of a biological membrane.
(6)
(c)	Describe the control of body temperature in humans.
(5)
(Total 20 marks)



21.	The diagram below shows part of a plasma membrane. What label should be used for structure I?
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I



A.	Peripheral protein
B.	Phospholipid
C.	Cholesterol
D.	Integral protein
(Total 1 mark)



22.	The diagram shows a model of a biological membrane. What do labels I, II, and III illustrate?
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I
II
III
A.
Integral protein
Peripheral protein
Hydrophobic phosphate head
B.
Peripheral protein
Glycoprotein
Hydrophilic phosphate head
C.
Glycoprotein
Integral protein
Hydrophilic phosphate head
D.
Glycoprotein
Peripheral protein
Hydrophobic phosphate head
(Total 1 mark)



23.	Which processes are represented by the labels in the diagram below?
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I
II
A.
A phagocyte ingesting a microbe by exocytosis.
Digestion of the microbe with the help of the Golgi apparatus.
B.
A phagocyte ingesting a microbe by endocytosis.
Digestion of the microbe with the help of a lysosome.
C.
A phagocyte ingesting a microbe by exocytosis.
Digestion of the microbe with the help of a lysosome.
D.
A phagocyte ingesting a microbe by endocytosis.
Digestion of the microbe with the help of the Golgi apparatus.
(Total 1 mark)

 
24.	(a)	State the typical size of
(i)	a bacterium; ......................................................................................................
(1)
(ii)	an average eukaryotic cell. ...............................................................................
(1)


(b)	Explain the importance of the surface area to volume ratio in limiting cell size.
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
(2)
(Total 4 marks)

 
25.	Up to two additional marks are available for the construction of your answers.
(2)
	(a)	Draw a labelled diagram showing the fluid-mosaic model of a biological membrane.
(5)
(b)	Explain the processes of active and passive transport that move materials across a membrane.
(8)
(c)	Describe the features of the alveoli that make them well adapted for gaseous exchange.
(5)
(Total 20 marks)

 
26.	(a)	Define osmosis.
.....................................................................................................................................
.....................................................................................................................................
(1)


(b)	Outline how transport occurs across membranes by facilitated diffusion.
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
(2)
 
(c)	Explain how the properties of phospholipids help to maintain the structure of cell membranes.
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
(3)
(Total 6 marks)















 
1.	(Annotated diagram illustrating the process may be used to gain
 some or all the marks.)
the mechanism whereby cells take in solids and / or solutions;
involves the formation of vesicles;
infolding of cell membrane;
called phagocytosis when solids / organisms are engulfed;
phagocytosis is called feeding in some unicellular organisms;
called pinocytosis when solutions are taken in
(vesicles are much smaller);
may be receptor-mediated (eg HIV);
requires energy / active process;
[5]

 
2.	(a)	Must have both for [1].
diffusion is the movement of molecules from an area of high
concentration to an area of low concentration;
osmosis is the diffusion of water across a partially
permeable membrane;	1


(b)	hydrophillic head groups point outward;
hydrophobic tails form a lipid bilayer;
forms a (phospholipid) bilayer;
ions and polar molecules cannot pass through
hydrophobic barrier;
helps the cell maintain internal concentration
and exclude other molecules;	2 max
 
(c)	cellulose;
structural support / protection / maintain turgor pressure;	2
[5]

 
3.	(a)	as the diameter of the molecule increases the permeability / relative ability 
to move decreases (accept converse);
the relationship is logarithmic / non-linear / negative;
for molecules above 0.6 (± 0.1) nm relative ability to move changes little / 
for molecules below 0.6 (± 0.1) nm relative ability to move changes rapidly;	2 max
 
(b)	“U-1” rule applies.
(i)	10 mmol cm–3 cells hr–1 (accept values within ±5);	1
(ii)	370 mmol cm–3 cells hr–1 (accept values within ± 10);	1
 
(c)	(i)	glucose uptake in facilitated diffusion levels out whereas uptake in simple
diffusion does not level out / continues to rise;
glucose uptake increases in both;
glucose uptake is higher in facilitated diffusion (than in simple diffusion);
glucose uptake in simple diffusion is constant / linear whereas in 
facilitated diffusion uptake increases rapidly at the beginning / increase
is not constant;	3 max
 
(ii)	little / no change in glucose uptake;
most / all (protein) channels in use;	2
[9]



4.	phospholipid structure
hydrophobic tail / hydrophilic head;
head made from glycerol and phosphate;
tail made from two fatty acids;
saturated / unsaturated fatty acid (in tail);
	arrangement in membrane
phospholipids form a bilayer;
heads face outside the membrane / tails face inside the membrane / 
hydrophobic interior / hydrophilic exterior of membrane;
	A suitable annotated diagram may incorporate all or many of the above points.
Award [5 max] for a suitable diagram that is labeled correctly.
 
	phospholipids held together by hydrophobic interactions;
phospholipids layers are stabilized by interaction of hydrophilic heads 
and surrounding water;
phospholipids allow for membrane fluidity / flexibility;
fluidity / flexibility helps membranes to be (functionally) stable;
phospholipids with short fatty acids / unsaturated fatty acids are more fluid;
fluidity is important in breaking and remaking membranes (eg endocytosis / 
exocytosis);
phospholipids can move about / move horizontally / “flip flop” to 
increase fluidity;
hydrophilic / hydrophobic layers restrict entry / exit of substances;	9 max
	(Plus up to [2] for quality)
[9]

 
5.	hormone binding sites;
enzymes;
electron carriers;
channels for (passive) transport;
(pumps) for active transport;
cell to cell recognition;
receptors for neurotransmitters;	4 max
(Remember, up to TWO “quality of construction” marks per essay)
[4]



6.	Award [1] for each of the following structures clearly drawn and labelled 
correctly in a diagram of a plasma membrane.
phospholipid bilayer;
protein channels / integral (intrinsic) membrane proteins;
peripheral (extrinsic) proteins associated with the membrane;
cholesterol embedded in the membrane;
glycoproteins / receptor proteins on the outside;
hydrophobic and hydrophilic portions of membrane indicated; (both needed for [1])
[5]

 
7.	passive transport requires no energy;
molecules move down a concentration gradient;
water moves by osmosis;
from lower solute concentration to higher solute concentration / high water 
concentration to low water;
small uncharged molecules move by diffusion;
between phospholipid molecules;
charged molecules move by facilitated diffusion;
requires a protein channel;
[5]

 
8.	vesicle is made by pinching off a piece of membrane;
fluidity of membrane allows this;
vesicles can be used to transport material around inside cells;
proteins are transported in vesicles;
from the rough endoplasmic reticulum to the Golgi apparatus;
from the Golgi apparatus to the plasma membrane;
formation of vesicle from plasma membrane allows material to be taken in;
endocytosis / pinocytosis / phagocytosis / phagolysosome is absorption of material
using a vesicle;
fusion of vesicle with plasma membrane allows material to be secreted / passed out;
exocytosis is secretion of material using a vesicle;
named example of endocytosis or exocytosis;
[8]



9.	through endocytosis large particles are brought into cells across membranes;
through exocytosis large particles are removed from cells;
by the formation of vesicles;
active transport requiring ATP;
uses protein pumps;
to move materials against concentration gradients;
protein channels enable facilitated diffusion of molecules
down concentration gradient;
the molecules are too large or too charged to diffuse
directly through the membrane;
small polar and non-polar molecules / gases;
can diffuse directly through the membrane;
from an area of high concentration to an area of low
concentration / down the concentration gradient (until equilibrium is reached);
osmosis is the passive movement of water molecules;
across a partially / selectively permeable membrane;
from a region of lower solute concentration to a region
of higher solute concentration;
[8]

 
10.	(a)	beta sheet / alpha helix	1
 
(b)	fibrous proteins have a long and narrow shape,
globular protein have rounded shape;
fibrous mostly insoluble in water, globular protein soluble in water
fibrous in secondary structure, globular in tertiary structure
fibrous: collagen / myosin / silk / keratin / other fibrous protein; 
	Globular: immunoglobulin / hemoglobin / 
catalase / named enzyme / 
other globular protein;	3 max
 
(c)	polar amino acids are hydrophilic / "water loving";
polar amino acids form hydrophilic proteins / channels;
allow hydrophilic / polar / 
charged particle substances through the membrane;
controls shape / function / location of the protein in the membrane;
polar amino acids on the surface proteins make them water soluble;	2 max
Accept any of the above points if clearly explained using a suitable diagram
[6]

 
11.	A
[1]

 
12.	D
[1]

 
13.	(a)	Award [1] for any two of the following.
hormone / receptor binding;
enzymes;
electron carriers;
channels / facilitated diffusion;
pumps active transport;	1 max
 
(b)	diffusion is the movement of molecules / particles from an area of high
concentration
to an area of low concentration;
down a concentration gradient;	1 max
 
(c)	active transport requires energy, facilitated diffusion does not;
	active transport moves substances against a concentration gradient,
facilitated diffusion cannot;	2
 
(d)	exocytosis uses (membrane bound) vesicles to transport molecules;
fuses with plasma membrane to release molecules outside the cell;	2
[6]

 
14.	(a)	mitochondria	1 max
 
(b)	shows membrane of a mitochondrion / chloroplast;
H+ is pumped out across membrane;
more H+ outside (from electron transport chain);
concentration gradient of H+ is formed / potential energy;
	H+ movement across membrane through protein channels in ATP
synthetase;
ADP is phosphorylated / picks up phosphate to ATP;
ATP has more energy than ADP;
chemiosmosis;	3 max
[4]

 
15.	B
[1]



16.	C
[1]

 
17.	(a)	Award [1] for any of the following clearly drawn and correctly labelled.
phospholipids (bilayer);
hydrophilic heads and hydrophobic tails;
intrinsic / integral proteins / protein channels;
glycoproteins / receptor proteins / glycolipids on outside;
cholesterol embedded in membrane;
extrinsic / peripheral proteins;
thickness size 10 nm (0.1 μm);	5 max
 
(b)	Award [1] for each correct row, up to [5 max].
Aerobic respiration
Anaerobic respiration
occurs in mitochondria
occurs in cytoplasm;
requires O2
occurs without O2;
both produce pyruvate from glucose (glycolysis);
uses fatty acids / lipids / amino acids
doesn’t use fatty acids;
(Krebs cycle) produces CO2 and H2O
(fermentation) produces ethanol / CO2
(in yeast);
(Krebs cycle) produces CO2 and H2O
(fermentation) produces lactate in
animals (humans);
NADH produced in both;
large amount of ATP (36 per glucose
molecule) produced
small amount of ATP (2 per glucose
molecule) produced;
		5 max


(c)	messenger / mRNA attaches to ribosome (small unit);
many ribosome / polyribosomes bind to same mRNA;
carries codons / triplet of bases each coding for one amino acid;
transfer / tRNA each have specific anticodon;
triplet of bases for specific amino acid;
tRNA carries specific amino acid;
tRNA binds to ribosomes;
to corresponding triplet base / codon;
a second tRNA binds to next codon;
two amino acids bind together;
in a peptide linkage;
first tRNA detaches;
ribosome moves along mRNA;
another tRNA binds to next codon;
continues until polypeptide / protein formed to stop codon;
	stop codon has no corresponding tRNA / amino acid / causes release
of polypeptide;	8 max
 
(Plus up to [2] for quality)
[20]

 
18.	D
[1]

 
19.	B
[1]

 
20.	(a)	rate of production of waste products / heat / rate of demand for raw materials / 
metabolism is a function of volume;
ability to exchange waste products / raw materials is a function of surface area;
	with growth in size, surface area increases by the square whereas volume
increases by the cube / volume increases at a greater rate than surface area;
with growth, surface area to volume ratio diminishes;
(growth of) cell size is a trigger for cell division;
	cell membrane / villus / alveolus transport function depends (in part) on
diffusion;
	exchange of waste / raw materials depends on sufficient surface area to volume
ratio;
	many small alveoli form a large surface area to volume ratio for more effective
gas exchange;
	in villus, microvilli on cell surfaces increase surface area to volume ratio for
more effective absorption of food;
	villi are flattened projections that increase the surface area and so maximize
surface area to volume ratio;	7 max
 
(b)	Award [1] for each of the following clearly drawn and correctly labelled.
phospholipid bilayer - with head and tails;
	hydrophilic / phosphate / polar heads and hydrophobic / hydrocarbon / fatty
acid / non-polar tails labelled;
integral protein - embedded in the phospholipids bilayer;
peripheral protein - on the surface;
glycoprotein with carbohydrate attached on outside;
cholesterol - shown embedded in bilayer;
thickness indicated (10 ( ± 3) nm);	6 max
 
(c)	temperature regulated by negative feedback;
thermoreceptors detect temperature change;
thermoregulatory centre (hypothalamus) in brain;
warming the body actions: [3 max]
shivering to produce waste heat;
no release of sweat;
	behaviours including increased motion / huddling / reduction of exposed
surfaces;
vasoconstriction of skin arterioles;
leading to retention of heat;
cooling the body actions: [3 max]
vasodilation of skin arterioles;
leading to loss of heat by radiation;
sweating accompanied by evaporative cooling;
reduction of activity / relaxation of muscles;
loss of heat by radiation;	5 max
 
(Plus up to [2] for quality)
[20]

 
21.	D
[1]

 
22.	C
[1]

 
23.	B
[1]



24.	(a)	(i)	(approximately) 1 mm	1
Accept any value between 0.5 mm and 1.0 mm.
 
(ii)	(approximately) 10 mm to 100 mm	1
Accept any value within this range.
 
(b)	rate of transport of materials across membrane;
energy / heat is a function of surface area;
rate of metabolism is a function of mass to volume ratio;
as size increases the ratio between SA and volume decreases;
causing problems in transport / rate of exchange;	2 max
[4]

 
25.	(a)	Award [1] for each feature clearly drawn and correctly labelled.
(phospho)lipid bilayer;
hydrophobic tails and hydrophilic heads;
integral protein;
peripheral protein;
cholesterol; (any shape different from lipid bilayer representation)
glycoprotein;
indication of size;	5 max
 
(b)	active transport:
lower to higher (solute) concentration / against concentration gradient;
uses energy / ATP;
protein pumps / channels;
gives a cell control;
protein pumps transport specific substances;
phagocytosis / pinocytosis;
example of active transport;
	passive transport:
diffusion;
from high to low concentration;
low to high; (but must be in context of random movement of particles)
partial / selective permeability of membrane;
example of simple diffusion;
facilitated diffusion;
protein channels;
example of facilitated diffusion;	8 max
Award [4 max] for an account that deals with only one of active
or passive transport.


(c)	large surface area (to lung);
single cell wall / layer;
moist lining;
dense network of capillaries;
single cell wall to capillary;
short distance (for gases to travel);	5 max
	(Plus up to [2] for quality)
[20]

 
26.	(a)	(osmosis is) the passive movement of water / solvent molecules from a
more dilute solution / region of lower solute concentration to a more
concentrated solution / region of higher solute concentration through
a partially permeable membrane	1
 
(b)	facilitated diffusion is a form of passive transport / molecules move from a
region of higher concentration to a region of lower concentration / down a
diffusion gradient;
requires specific protein channels in plasma membrane;	2
 
(c)	phospholipds have hydrophilic and hydrophobic regions;
hydrophilic heads attracted to water and hydrophobic / fatty acid tails repelled
by / not attracted to water;
phospholipd bilayer forms with heads in contact with water on both sides of
membrane / with environment and cytoplasm;
hydrophobic tails found in centre (of bilayer) away from water;
stability to membrane brought about by attraction between hydrophobic
tails / between hydrophilic heads and water;	3 max
[6]



