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INTRODUCTION

The marking schemes which follow were those used by the WJEC for the Summer 2006 examination in GCE BIOLOGY.  They were finalised after detailed discussion at examiners' conferences by all the examiners involved in the assessment.  The conferences were held shortly after the papers were taken so that reference could be made to the full range of candidates' responses, with photocopied scripts forming the basis of discussion.  The aim of the conferences was to ensure that the marking schemes were interpreted and applied in the same way by all examiners.

It is hoped that this information will be of assistance to centres but it is recognised at the same time that, without the benefit of participation in the examiners' conferences, teachers may have different views on certain matters of detail or interpretation.

The WJEC regrets that it cannot enter into any discussion or correspondence about these marking schemes.

UNIT BI 1
	Question
	Answers/Explanatory Notes
	Marks

Available

	1.
(a)
	(i)
A = nucleolus;


B = ribosomes;


C = mitochondrion;


D = Golgi body/apparatus; (not: Golgi)


E = smooth endoplasmic reticulum; (not: SER)


	5

	
	(ii)
B;


A/C/D/E;


	2 Max

	
(b)
	(i)
can see (detail of) mitochondria;


ribosomes;


Golgi body/apparatus;


nuclear envelope;


(not: can't see detail unqual)


	2 max

	
	(ii)
B for protein/polypeptide synthesis;


C for ATP production/energy release;
	2 Max

	
	
	[11]



	2.
(a)
	pH;

temperature;

enzyme concentration;


	3

	
(b)
	(i)
A;


	1

	
	(ii)
increased substrate concentration reduces effect/allows rate to reach maximum eventually/AW;


	1

	
	(iii)
similar shape/conformation to active site/substrate;


attaches to/occupies active site; (not: competes with active site)


blocks site/prevents substrate from binding;


no enzyme-substrate complexes formed/substrate not broken down;


no products produced/released;


reversible;


(not: stops or slows reaction)
	3 Max

	
	
	[8]


	Question
	Answers/Explanatory Notes
	Marks

Available

	3.
(a)
	(i)
peptide;


	1

	
	(ii)
A = hydrogen bonds;


B = disulphide bridge;


C = ionic bonds;


	3

	
(b)
	(i)
alpha helix;


	1

	
	(ii)
hydrogen bonds;


	1

	
	(iii)
beta pleated sheet;


	1

	
(c)
	tertiary;


	1

	
(d)
	(i)
beta;


glucose;


	2

	
	(ii)
glycosidic bond;


between carbon 1 and 4;


condensation reaction;


removal of a molecule of water;


	2 Max

	
	(iii)
long/parallel chains;


interconnection between chains;


forms fibres/microfibrils;


strong;


(not: insoluble)
	2 Max

	
	
	[14]


	Question
	Answers/Explanatory Notes
	Marks

Available

	4.
(a)
	B;

A;

C;

D;

(one mark for two correct, two marks for three correct


	2



	
(b)
	(i)
prophase;


	1

	
	(ii)
prophase;


	1

	
	(iii)
metaphase;


	1

	
	(iv)
anaphase/early telophase; (not: letters)


	1

	
(c)
	replication DNA/chromosomes double;

new organelles produced;

cell increases in size;

ATP production/increased cell respiration

protein synthesis;


	3 Max

	
(d)
	produced genetically identical cells;

used for growth/repair;

used for asexual reproduction;

named example;


	3 Max

	
(e)
	results in gametes with haploid number/n;

segregates alleles;

crossing over/chiasmata formation;

independent assortment;

chromosome mutation

(not: mutation unqual)


	3 Max

	
	
	[15]


	Question
	Answers/Explanatory Notes
	Marks

Available

	5.
(a)
	(i)
axes labelled plus units;


suitable scale;


points plotted accurately;


line drawn without extrapolation;


	4

	
	(ii)
0.3M or from candidate's graph


	1

	
	(iii)
water moves from high to low water potential;


water potential outside cell same as inside/WP gradient zero;


isotonic;


no net movement of water/same amount in as out;


(not: no osmosis)


	3 Max

	
(b)
	(i)
uptake affected by temperature;


temperature affects/reduces enzyme activity;


active transport requires energy;


from aerobic respiration;


cyanide stops respiration/inhibits enzyme activity;


reducing K+ uptake;


	3 Max

	
	(ii)
diffusion continues/not affected by cyanide/not an active process;
	1

	
	
	[12]


	Question
	Answers/Explanatory Notes
	Marks

Available

	6.
(a)
	A
insulin gene/DNA sequence must be identified;

B
use gene probes/nucleotide/amino acid sequence;

C
gene cut/isolated using restriction enzymes (not extracted);


or example

D
or made from RNA using reverse transcriptase;

E
DNA polymerase to produce double strand from cDNA;

F
suitable vector used e.g. plasmid or other example;

G
vector DNA cut using same restriction enzyme;

H
complementary base pairing;

I
original joined to vector DNA using ligase;

J
ref. to blunt or sticky ends;


	

	
	R
ref. to antibiotic marker

K
technically complex;

L
expensive to develop;

M
genes transferred to wild populations/transfer of antibiotic resistant genes;

N
problems in identifying useful genes;

O
several genes may be required;

P
some eukaryotic genes may not express in prokaryotes;

Q
possible transfer to oncogenes;


	7 Max

3 Max

	
	
	[10]


	
(b)
	A
transcription;

B
DNA unzips;

C
hydrogen bonds break;

D
sequence of bases act as a template;

E
nucleotides (RNA) line up (along template);

F
RNA polymerase:

G
forms m RNA;

H
leaves via nuclear pore/enters cytoplasm;

I
translation;

J
m RNA attaches/moves to ribosome;

K
ref. to amino acid activation;

L
2 codons/2 triplets/  6 bases, exposed/ribosome moves along or reads mRNA;

M
t RNA presents (to m RNA);

N
a specific amino acid;

O
anticodon-codon binding;

P
by complementary base pairing;

Q
peptide bond formed between amino acids;

R
ref. to stop/start codons;
	[10]

	
	
	


UNIT BI 2
	Question
	Answers/Explanatory Notes
	Marks

Available



	1.
(a)
	(i)
xerophytes
	1



	
	(ii)
Purkyne / Purkinje / Bundle of His
	1



	
	(iii)
Climax (community)
	1



	
(b)
	(i)
Asthma affects  bronchioles emphysema affects alveoli


(not: asthma comes and goes)  Reference both terms needed.


	1



	
	(ii)
Tracheids are found in xylem sieve tubes in phloem / AVP


e.g. living vs non-living/lignin tracheids cellulose sieve tubes
	1

	
	
	[5]



	2.
(a)
	(i)
1-photosynthesis, 2-(plant) respiration, 3-combustion,


4-decay.  4 correct for 2, 3 for 1, < 3 for 0. i.e. ref. to process


	2



	
	(ii)
Carbon dioxide (not: as a gas)
	1



	
(b)
	(i)
Change of land use from forest to something other than forest / removing trees in unsustainable way


(Not: 'cutting trees down') i.e. use of land for other purpose
	1



	
	(ii)
Africa
	1



	
	(iii)
(aforestation) increased planting of forests or more trees / wtte (Not: more trees)


	1



	
	(iv)
Decreased photosynthesis / less uptake of CO2 by trees

Therefore increased carbon dioxide levels in the atmosphere

Any 2


(Not: reference to greenhouse effect)
	1

1

	
	
	[8]




	Question
	Answers/Explanatory Notes
	Marks

Available



	3.
(a)
	(i)
Pot loses more water than leafy shoot
	1



	
	(ii)
light


(not: ref. stomata / humidity)


	1



	
	(iii)
Leafy shoot has stomata, (pot does not)


Light causes stomata to open


(not: ref. photosynthesis and water)


	1

1



	
(b)
	(i)
Q - plasmodesma / ata
	1

	
	
R - Casparian strip / band


(not: suberin)


	1



	
	(ii)
Water molecules stick to each other / cohesion
	1

	
	
Causes them to be pulled up / tension explained


(not: ref. root pressure/cohesion tension theory)


	1



	
	(iii)
Arrows drawn inside cell walls and labelled apoplast
	1

	
	((iii) and (iv) both arrows correct route and wrong direction 1 max.)


	

	
	(iv)
Arrows drawn from cytoplast to cytoplast via plasmodesmata and labelled symplast
	1



	
	(v)
waterproof


(not: insoluble)


	1



	
	(vi)
Prevents progress through apoplast / diverts flow through symplast


water must pass from non-living to living part, allows plant some control over water/ions
	1

	
	
	[12]




	Question
	Answers/Explanatory Notes
	Marks

Available



	4.
(a)
	(i)
Large surface area / thin or short diffusion distance / moist / good blood supply / permeable to gases.  


(Any 4 for 2, 3 correct award 1, <3 award 0)


(not: ventilation mechanism/thin cell walls)


	2



	
	(ii)
Infolding reduces heat loss; Infolding reduces water loss; Protection (by ribs)  (Any 2)


(not: ref. to pressure differences)


	2


	
(b)
	(i)
Move respiratory medium over respiratory surface / bring in oxygen / remove CO2
	1

	
	
To maintain concentration gradient
	1



	
	(ii)
Diaphragm
	1

	
	
Intercostal muscles
	1



	
	(iii)
Blood flow correctly drawn and labelled in gill plate
	1

	
	
Water flow correctly drawn and labelled between plates
	1



	
	(iv)
Counter current
	1



	
	(v)
Enables exchange to occur over whole of gill plate / Maintains concentration gradient


(allow: longer time in correct context)
	1

	
	
	[12]




	Question
	Answers/Explanatory Notes
	Marks

Available



	5.
(a)
	(i)
Be reflected off leaves / pass between leaves / evaporate water / strike dust particles / water molecules in air  (Any 2)

(not: wrong wavelength unqualified / ref. to heat)


	2



	
	(ii)
Gross production = 1,970,000 ( 1,946,820 = 23,180
	1

	
	
Net production = 23180 ( 3668 = 19512
	1



	
(b)
	(i)
1603 ( (192+88) = 1323
	1



	
	(ii)
Faeces / urine / dead bodies   (Any 1 from 3)


(not: waste / dead plants)


	1



	
(c)
	(i)
rabbits (allow: the same)
	1



	
	(ii)
Take only 30 days to produce the same weight of meat as compared with 120 days for cow / convert same amount from one tonne of hay.


	1



	
	(iii)
rabbits have a larger surface area / they move about more than the cow / higher metabolic rate


(not: more energetic / more respiration)


	1



	
	(iv)
Keep them in heated sheds / keep them in small cages so they cannot move
	1

	
	
Speed up meat production
	1

	
	
	[11]




	Question
	Answers/Explanatory Notes
	Marks

Available



	6.
(a)
	(i)
93(%) (92.1 → 93.9)
	1



	
	(ii)
6(%)
	1



	
(b)
	(i)
0.4 kPa (0.4 to 0.49)
	1



	
	(ii)
1.05 kPa (1.0 to 1.09)


((i) and (ii) missing units penalise once)


	1



	
(c)
	(i)
Increasing acidic conditions increases Hb saturation or higher pH lower saturation


	1



	
	(ii)
Increasing acidic conditions decreases Hb saturation
	1



	
(d)
	(i)
Hb has high affinity for O (at low O tensions) / Hb loses CO2 / Hb increase oxygen pick up more readily


	1



	
(e)
	(i)
Carbonic anhydrase is found inside RBC / because of the enzyme


	1



	
	(ii)
chloride
	1



	
	(iii)
To counteract HCO
[image: image1.wmf]-

3

 which move out / maintain charge across membrane


(not: because of diffusion gradient / neutralise pH)


	1



	
	(iv)
CO2 causes increase in H+ / more acidic conditions in RBC
	1

	
	
Which causes Hb to give up more oxygen
	1

	
	
	[12]




	Question
	Answers/Explanatory Notes
	Marks

Available



	7.
(a)
	A
A population is a group of individuals belonging to the same species.
	1



	
	B
and occupying a defined area.
	1



	
	C
Population numbers are dynamic.


(allow: growth curve / predator prey diagrams labelled)
	1



	
	D
Number / size of population depends on birth rates and death rates.
	1



	
	E
Number depends on immigration and emigration.
	1



	
	F
Growth occurs if birth rate exceeds death rate.
	1



	
	G
Growth occurs if immigration exceeds emigration.
	1



	
	H
Decline occurs if death rate exceeds birth rate.


	1



	
	I
Environmental factor may slow growth rate or cause population to crash.
	1



	
	J
An example of a factor which affects population growth, weather, predation, disease, food supply, living space, competition.
	1



	
	K
Density dependent factors have a greater affect on population numbers if the population size is large.
	1



	
	L
Density independent factors have the same affect on population numbers in small and large populations.
	1



	
	M
An example of a density independent factor, drought, fire, frost, flood.


(not: pollution)
	1



	
	N
Correct reference to the term carrying capacity.


(not: just labelled on graph)
	1



	
	
	[10]



	
	Any 10 from the above 14
	


	Question
	Answers/Explanatory Notes
	Marks

Available



	
(b)
	A
Highest pressure is in the aorta / arteries / closest to heart.
	1



	
	B
Where there is rhythmic rise and fall / pulse.
	1



	
	C
Progressive drop from arteries to arterioles.
	1



	
	D
Pressure drops further through capillaries / progressive drop with increased distance from heart.


	1



	
	E
Pressure in veins stays low.


(marks A-E may be awarded on annotated graph)


	1



	
	F
Rise and fall in aorta or arteries corresponds to ventricular contraction.


	1



	
	G
Friction with walls causes pressure drop.
	1



	
	H
Arterioles have large total cross sectional area


Capillaries give even greater cross sectional area.
	1



	
	I
few vessels subdividing into many smaller vessels causing substantial pressure drop from arterial values or narrow bore increases friction so pressure drops.
	1



	
	J
Effect depends on whether arterioles are dilated or constricted / ref. to elastic recoil in artery walls / maintains pressure.


	1



	
	K
Pressure also drops in capillaries because of leakage of fluids into tissues.
	1



	
	L
Pressure in veins / away from heart is non rhythmic because influence of ventricles has been dissipated.
	1



	
	M
Pressure in veins can be increased by massaging effect of (skeletal) muscles.
	1



	
	N
This works because of the presence of valves in veins.
	1



	
	
	[10]



	
	Any 10 from above 14
	


UNIT BI4
	Question
	Answers/Explanatory Notes
	Marks

Available

	1.
(a)
	
	
	Salmonellosis
	Cholera
	Influenza
	Malaria
	
	

	
	
	Bacterium


	(
	(
	
	
	
	

	
	
	Virus


	
	
	(
	
	
	

	
	
	Protoctistan


	
	
	
	(
	
	

	
	
	
	
	
	
	
	
	

	
	
	Waterborne


	
	(
	
	
	
	

	
	
	Vector


	
	
	
	(
	
	

	
	
	Droplet infection
	
	
	(
	
	
	

	
	
	[4]

	
(b)
	(i)
epidemic


	[1]

	
	(ii)
toxin


	[1]

	
	(iii)
carrier


	[1]

	
	(iv)
endemic
	[1]

	
	(i + iv correct spelling; multiple answers 0)
	

	
	
	[8]



	2.
(a)
	Inject/expose to antigen;

Collect specific lymphocytes/spleen cells;

Fuse with cancer cell;

Ref. hybridoma;

Divide continuously to produce ab./clones/immortal cell line;

cells produce antibody specific antigen
	4 Max



	
	
	

	
(b)
	(i)
HCG;


	[1]

	
	(ii)
Antibody HCG blue bead complex/first antibody + HCG;


Binds to antibody (in large window)/fixed/second antibody;


Stops it diffusing any further.


	2 Max

	
	(iii)
treat disease/deliver drugs to target cells/diagnostic testing to target T cells in transplant surgery.


(allow: magic bullets) (not: purifying drugs/fighting tumours /ref. vaccines/cannabis testing)
	[1]

	
	
	[8]


	Question
	Answers/Explanatory Notes
	Marks

Available

	3.
(a)
	Process controlled by more than one factor;

final rate controlled by the factor closest to its minimum value.


	[2]

	
(b)
	(i)
Carbon dioxide is limiting;


Temperature not high enough/limiting;


Rate of photosynthesis has reached maximum for the plant/


Not enough chlorophyll / enzymes/ owwte


(not: ref. to area/water)


	2 Max

	
	(ii)
C


	[1]

	
	(iii)
Reaches maximum rate of photosynthesis at low light intensities/normal light inside building


	[1]

	
(c)
	(i)
(Carbon dioxide) produced by respiration.


	[1]

	
	(ii)
Fall / drop owtte.


	[1]

	
	
	[8]

	4.
(a)
	(i)
A =
Triose phosphate TP/Glyceraldehyde phosphate/GALP/



Phosphoglyceraldehyde.


B = Pyruvate/pyruvic acid.


C = Acetyl Coenzyme A/ACoA.


(not: CoA/Acetyl coenzyme)


D = Reduced NAD/NADH2 /NADH H+


E = Carbon dioxide


F = Oxygen.


	[6]

	
	(ii)
Convert glucose into glucose 6 phosphate/provide activation energy/provide energy for splitting glucose


(not: provide energy/activate glycolysis)


	[1]



	
(b)
	(i)
Inner mitochondrial membrane / crista.


	[1]

	
	(ii)
Come from hydrogen(which is split into electrons and protons).


	[1]


	Question
	Answers/Explanatory Notes
	Marks

Available

	
	(iii)
Used to pump protons into space between/across mitochondrial membranes (against conc gradient)/to produce proton gradient /proton motive force.


	

	
	
Protons move down electrochemical gradient/p gradient /proton gradient;


Through stalked particles / ATP synthetase /ATP synthase/ ATPase;

Provides energy to convert ADP + (i) P into ATP;


(not: to produce ATP)


Chemiosmosis.


	4 Max

	
(c)
	Why person lacking energy e.g. ATP used for muscle contraction/less absorption of food.

Food not enough to meet metabolic demands of body/named;

i.e. food broken down but not making sufficient ATP

No excess food material to store;

therefore respiration using body tissues/fat/protein/food stores;

AVP e.g. heat production increases metabolic rate/body respires faster to produce ATP.
	3 Max



	
	
	[16]


	Question
	Answers/Explanatory Notes
	Marks

Available

	5.
(a)
	Suitable temperature/warm (between 25-40);

Nutrients;

Correct pH (6-8);

Oxygen;

Water (not: moisture);

(not: ref. aseptic/sterile)


	[3]

	
(b)
	Autoclave / High temperatures and pressure/AVP;

Sterilise glass rod/loop etc by flaming;


Flame top of culture tube after removing lid; 


Lift Petri dish lid at angle/short time open;


Bunsen to cause air flow.


(not: ref. to disinfect benches)


	[2]

	
(c)
	1 mark for clear zone around antibiotic clearly labelled;

1 mark for shape (horizontal 'bow-tie').


	[1]

[1]

	
(d)
	Bacteriocidal, kills;

(not: destroys cell wall)

Bacteriostatic, inhibits cell division/growth.


	[1]

[1]

	
(e)
	(i)
This is a suggest question and any valid points are acceptable e.g.


Different enzymes used not affected by antibiotic;


Cell wall impermeable/ref. structure;


No receptors;


Capsule / slime layer does not allow entry;


Antibiotic broken down/changed;


Antibiotic pumped out of cell


Plasmid qualified


	2 Max

	
	(ii)
Mutation causes a change in DNA;


causes a different protein to be made;


Bacteria with advantageous alleles;


survive;


pass on allele to daughter cells.


(Mutation plus 2 others)
	[3]

	
	
	[14]


	Question
	Answers/Explanatory Notes
	Marks

Available

	6.
(a)
	(i)
Peristalsis


(not: move or push food along)


	[1]

	
	(ii)
(Alkaline) mucus;


	[1]

	
	(iii)
Absorb fats/fatty acids etc.


	[1]

	
(b)
	(i)
Hepatic portal


	[1]

	
	(ii)
Lymph


	[1]

	
(c)
	Alkaline mucus;

Neutralise acid from stomach;

Correct pH for enzymes;

Lubrication;

Protection;
Any


	[1]

[1]



	
(d)
	(i)
Surface area reduced;


Do not absorb substances so efficiently/reduced uptake.


	[2]

	
	(ii)
No/fewer microvilli;


Many enzymes involved with digestion are adsorbed onto the membranes of microvilli/ components of the membrane;


Catalytic surface reduced/surface area reduced for enzyme action.


	2 Max

	
	
	[11]


	Question
	Answers/Explanatory Notes
	Marks

Available

	7.
(a)
	A
Stimulate lymphocyte division.

B
produce a clone of cells;

C
Memory cells.

D1
Using related organism, chemically altered / toxoid;

D2
Dead, genetically engineered, pure antigen, weak strain, attenuated;

3/7 = 2 marks, 2/7 = 1 mark
E
Ref. secondary response
F
After infection with pathogen short latent period or explained;

G
High titre/larger amounts antibody;

H
Long lasting effects/ more efficient ab.


6 max.

I
Only effective if high proportion population treated.

J
Reservoir hosts cause difficulties (other species).

K
regain pathogenicity / immunodeficient HIV;

L
Only effective if mutation rate low;

M
Cost of development/ cost qual e.g. new vaccine needed


each year;

N
Infection using needles;

O
Difficulty persuading healthy people to be infected with a disease/education/side effects;

P
Difficult to assess which strains to vaccinate against.


4 max.
	[10]


	Question
	Answers/Explanatory Notes
	Marks

Available

	
(b)
	A
ATP, NADPH2 from light dependent;
	

	
	B
In stroma of chloroplast;
	

	
	C
5C acceptor;
	

	
	D
ribulose bisphosphate RUBP;
	

	
	E
carbon dioxide fixed;
	

	
	F
Enzyme RuBisco/ref enzyme e.g. sequence of enzyme


controlled reactions;
	

	
	G
(breaks down into 2 × 3C) glycerate 3 phosphate/PGA/GP;
	

	
	H
(converted into 2 × 3C) triose phosphate/TP/GALP;
	

	
	I
NADPH H+/reduced NADP;
	

	
	J
supplies hydrogen/used for reduction;
	

	
	K
ATP broken down into ADP and iP supplies energy.

(not: ATP supplies energy)
	

	
	L
RuBP regenerated from TP.
	

	
	M
Phosphate from ATP needed for this.
	

	
	N
Glucose, lipids, amino acids, chlorophyll, cellulose, starch.

Any 2 products.
	

	
	O
Fate of two products qualified, e.g. glucose respired for energy

/amino acid make proteins
	

	
	P
AVP e.g. balancing 6 RUBP etc./most TP to RBP some to glucose.

	

	
	
	[10]


UNIT B1 5
	Question
	Answers/Explanatory Notes
	Marks

Available

	1.
(a)
	(i)
red squirrel


panda


any whale/dolphin


tiger


Any suitable 3 species


	[1]

	
	(ii)
(ii) poaching/overfishing/overhunting


habitat destruction/deforestation


competition from introduced species


(not: increased competition)


pollution


(not: climate change unequal)


Any suitable 2 reasons leading to endangerment


Not just population effect


	[1]

	
(b)
	(i)
Cochlea


	[1]

	
	(ii)
Perilymph


	[1]

	
	(iii)
Basilar


	[1]

	
	
	[5]



	2.
(a)
	Chordata

Pisces/Fish

	[2]

	
(b)
	Unable to reproduce/interbreed with each other to produce fertile/viable offspring; (not; they cannot reproduce)
Any sensible reason for not interbreeding, e.g. behaviour.

(not: geographical isolation)

Have different characteristics/features/appearance.
Any 2

	[2]



	
(c)
	Reference to DNA/genetic fingerprinting/base sequencing/
immunological comparison;

Close similarities should be present between the species.

(i.e. technique and related result)
	[2]


	Question
	Answers/Explanatory Notes
	Marks

Available

	
(d)
	Populations physically/geographically separated (by a barrier);

Populations cannot interbreed;

Different mutations in each population;

Environmental conditions/habitats (or e.g.) differ;

Different selection pressures;

Leads to different gene pools/demes;

Leads to difference in physical characteristics/behaviour/appearance.

(i.e. change in genetics leads to change in phenotype)

Any 4 points in context.
	[4]

	
	
	[10]



	3.
(a)
	carried on the sex/X chromosome;
only expressed if both chromosomes carry the allele/gene in females/homozygous;
always expressed in the male, (since Y is not homologous);
allele = different form of the same gene;
Any 3

	[3]

	
(b)
	(i)
XN Xn


	[1]

	
	(ii)
Xn Y

	[1]

	
	(iii)
XN Y

	[1]

	
(c)
	

Father
Mother


Normal
Heterozygous


XN Y
XN Xn


	[1]

	
	Gametes
XN
Y
XN
Xn


	[1]

	
	
	XN
	Y
	

	
	XN


	XN XN
Normal female

25% / ¼
	XN Y

Normal male

25% / ¼
	

	
	Xn


	XN Xn

(Heterozygous) normal female

25% / ¼
	Xn Y

MD Male

25% / ¼
	

	
	Accept 1:1:1:1, but only if linked to genotype/1:1:1:1 ratio of all four genotypes.
Genotypes 1, linked phenotypes 1.

(not: ref. infected male)
	[2]

[10]


	Question
	Answers/Explanatory Notes
	Marks

Available

	4.
(a)
	
A
LH


B
FSH


C
Oestrogen


D
Progesterone


	[4]

	
(b)
	(i)
Primary follicles are stimulated to develop


	

	
	(ii)
Release of secondary oocyte


(allow: ovulation, not: egg/ovum/oocyte)
	

	
	
	

	
	(iii)
Development of the corpus luteum
	[3]

	
	
	

	
(c)
	(i)
Repair of uterus lining/endometrium
	

	
	
	

	
	(ii)
Thickening/maintenance of uterus lining/development of tubular glands
	

	
	
	

	
	(iii)
Shedding of uterus lining/endometrium


(not: menstruation)
	[3]

	
	
	

	
(d)
	Hormone
	Change in hormone level
	Effect of change in level
	

	
	A

(LH)


	Low/Goes/stays down;

Inhibited
	No more follicles develop

(not: egg release)
	

	
	B

(FSH)


	Low/Goes/stays down;

Inhibited
	No more follicles develop
	

	
	C

(Oestrogen)
	Rises


	LH/FSH are inhibited;

Promotes growth of mammary glands;

Inhibits prolactin release.


	

	
	D

(Progesterone)
	Rises


	LH/FSH are inhibited;

Inhibits myometrial/

uterine muscle contraction;

Promotes growth of mammary glands;

Inhibits prolactin release.
	

	
	(1 mark per pair across)
	[4]




	Question
	Answers/Explanatory Notes
	Marks

Available

	
(e)
	(i)
Maintains CL (for first 16 weeks of pregnancy)


(not: progesterone unequal)
	[1]

	
	
	

	
	(ii)
monoclonal
	[1]

	
	
	

	
	(iii)
Continuous/large scale production

Pure culture

Specific


Any 1


	[1]

	
	
	[17]


	Question
	Answers/Explanatory Notes
	Marks

Available

	5.
(a)
	A
	Myelin Sheath;

Schwann cell;


	Insulates the axon;

Increases impulse velocity
	

	
	B
	Synaptic vesicle;


	Contains/stores neurotransmitter/ACh

ACh fuses with post synaptic membrane;

Causes depolarisation to occur
	

	
	C
	Myofibril
	Contractile unit of muscle;

Causes muscle to shorten
	

	
	D
	Mitochondrion
	Provides ATP (for active transport) (not: energy)
	

	
	E
	Post synaptic membrane
(not: neuromuscular junction)
	Carries receptors sensitive to neurotransmitter;

Receptors open when neurotransmitter binds
	

	
	
	

	
	1 mark per two correct answers
	[5]

	
	
	

	
(a)
	(
Release of Ca2+ (from terminal cisternae)/Ach causes sarcolemma to be depolarised (not: ref. synoptic knob)

(
Binds to proteins/any mention of troponin/tropomyosin
(
To expose Myosin binding sites/binding sites on actin
(
Myosin binds to actin/linked by crossbridges
(
Power stroke/ratchet mechanism/Actin and myosin slide past each other
(
Use of ATP to detach/re-energise myosin heads

	

	
	Any 4 points
-1 if not in a logical order
	[4]

	
	
	[9]


	Question
	Answers/Explanatory Notes
	Marks

Available

	6.
(b)
	Spinal Cord - Diagram showing and correctly labelled dorsal and

ventral roots, grey matter 'butterfly', central canal.
A
Central canal;

B
Grey matter/white matter;

C
Dorsal/ventral roots;

D
Sensory neurone/motor neurone on same side;

E
Dorsal root ganglion;

F
Connector/intermediate/relay neurone;

G
Meninges/Cerebro/spinal fluid;

Max. 5

H
Decent quality of diagram
I
Heat/stimulus detected by receptor in skin;

J
Impulse/action potential travels to CNS via sensory neurone;

K
Synapses with connector/e.q. neurone;

(not: connects/messages)
L
Relay of impulse/AP to brain/ascending/descending tracts, i.e. idea of feedback to brain;
M
And motor neurone;

N
Terminates at an effector

P
E.g. of an effector muscle/gland;

Q
Which brings about a response.

(terms in bold required)
	[5]

[1]

Max 6
[12]


	Question
	Answers/Explanatory Notes
	Marks

Available

	
(a)
	Kidney Essay

A
Antidiuretic hormone

B
Is secreted by the (posterior) lobe of the pituitary

C
It is carried in the bloodstream to the (distal convoluted tubule and) collecting duct
D
When the blood is more concentrated/low Ψ/high OP

E
Detected by (osmo) receptors in hypothalamus
F
ADH levels are higher / ADH released
G
Higher ADH levels increase the permeability of the cells lining the DCT/CD to water/explanation of water channels inserted into DCT membrane.

H
Water moves out of the DCT/CD by osmosis

I
Into the interstitial fluid where it is rapidly removed by the capillary network
J
This occurs because the medulla of the kidney has a high solute concentration/low Ψ
K
Due to the countercurrent multiplier system operating in the Loop of Henlé

L
This conserves water and produces small volumes/


concentrated urine

M
When the blood is more dilute/high Ψ/low OP

N
ADH levels are lower so less water is reabsorbed

P
This allows more water to leave the tubule/collecting duct
Q
Resulting in large volumes of dilute urine
	

	
	Any 12 points
	[12]


	Question
	Answers/Explanatory Notes
	Marks

Available

	7.
(a)
	One stage of the parasite occurs in mosquitoes/mosquito is vector;

Which need water/swamps/lakes/rivers for breeding/egglaying;


	[2]

	
(b)
	Heterozygotes have increased resistance to malaria;

Mention of sickle cell trait/codominance of genes/ref. to haemoglobin structure;

This gives them a selective advantage (or converse)/survival in context;

Homozygotes die of malaria or sickle cell disease;

Any 3


	[3]

	
(c)
	(i)
Changes in bases/base pairs in the gene (not: DNA)


	[1]

	
	(ii)
Change in the amino acid order/sequence/codes for different amino acids;


Protein changes shape/becomes non-functional

	[2]

	
(d)
	(i)
Biological control involves the use of natural predators/parasites/pathogens to kill pest (not: sterile males);


Chemical control involves the use of chemicals/pesticides to destroy pests.

	[2]

	
	(ii)
Chemicals(used over a long period) have selected for those who have resistant genes/mutations have brought about resistance;


These survive and pass the genes to their offspring which (are also resistant).


	[2]

	
	(iii)
Males mate with females;


They lay unfertilised eggs which will not hatch/no offspring produced.


	[2]

	
(e)
	Many strains/species of Plasmodium/parasite;

Different stages have different antigens;

Ref. to protected when inside cells if immune system mentioned.

Which are constantly mutating.

(not: changing)

Any 2
	[2]

[16]


	Question
	Answers/Explanatory Notes
	Marks

Available

	8.
(a)
	(i)
Hydrolysis/digestion of cellulose in plant/cell walls;


releases glucose


for respiration


(two from three)


	[2]

	
	
Breakdown of phospholipids in cell membranes;


provides FA's and glycerol


for respiration;


to synthesise bacterial membranes

(two from 4)


	[2]

	
	(ii)
Solutes released from damaged cells;


lowers water/solute Ψ (outside cells);


So water moves out of healthy cells by osmosis/down a Ψ gradient.


	[2]

	
(b)
	(i)
Infection must come from experiment not contamination from water.


(not: to avoid contamination)


	[1]

	
	(ii)
Change in infected tissue greater than uninfected;


After 3 days there is no further change in the conductance of infected potato;


infected levels off, uninfected continues to rise;


	[2]

	
	(iii)
Breakdown of membranes to release ions/electrolytes/ solutes;


All tissue broken down/ions leaked out by day 3 so no further rise in conductance (infected).


	[2]



	
	
	[11]
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