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INTRODUCTION

The marking schemes which follow were those used by the WJEC for the January 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.

BI1
Question
Answer/Explanatory Notes
  Marks



Available

1.
(a)
Tissue


1 mark


(b)
Adenine and guanine

1 mark



(not: abbreviations)


(c)
Unsaturated

1 mark


(d)
Enzyme molecules are adsorbed/bound/trapped on an inert matrix.

1 mark


(e)
Monitoring sugar levels in diabetic urine/pregnancy tests etc.

1 mark



(not: amount of / test blood)





Total 5 mark

2.
(a)
Dipeptide

1 mark


(b)
(i)
Arrow to





H





--C—N--






O

1 mark

(ii) Hydrolysis


1 mark


(c)
Different R groups


1 mark



(not: side groups)


(d)
Circle 20



1 mark


(e)
(i)
(-helix


1 mark



(ii)
Hydrogen bonds

1 mark







Total 7 marks

3.
(a)
A.
Granum

1 mark



B.
Stroma

1 mark



C.
Double Membrane/Inner & Outer Membrane
1 mark



D.
Thylakoid or intergranal lamella
1 mark


(b)
Chlorophyll


1 mark


(c)
(Circular) DNA/Ribosome.
1 mark







Total 6 marks

     Question
Answer/Explanatory Notes
  Marks



Available

4.
Table



D

FD

A

1.

+





2.





+

3.



+

+

4.

+

+

5.

+


6.

+


7.



+

+

8.





+

One mark for each correct tick. Minus one for each incorrectly ticked box.





Total 11 marks

5.
(a)
A.
Centriole
1 mark



B.
Chromatid
1 mark



C.
Centromere
1 mark



D.
Nuclear membrane
1 mark 


(b)
Prophase
1 mark


(c)
(i)
Mitosis
1 mark



(ii)
No bivalents shown/no crossing over/no homologous pairs
1 mark


(d)
Asexual reproduction/(Tissue) repair/growth
1 mark



(not: creates more cells)

(e) Chromatids shorter/thicker


Nuclear membrane broken down




Formation of spindles



Centrioles at either end of cell
3 marks



(any three)



(not: reference to nucleolus/nucleus breaks down/reference to lining



up on equator or attachment to spindle)


(f)
Animal

1 mark



Higher plants lack centrioles
1 mark



(independent marks



(not: no cell wall)
Total 13 marks

     Question
Answer/Explanatory Notes
  Marks



Available

6.
(a)
(i)
Solution A
1 mark



(ii)
Because the concentration of sugars (solutes) is lower in A.
1 mark




(ie reference to all sugars and comparative)




(not: figures quoted)

(b) Fallen

1 mark

Water moves from the low concentration solution into the more

negative potential of solution B by osmosis/water potential
1 mark



(linked marks)


(c)
(i)
Fructose
1 mark



(ii)
Glucose
1 mark





Total 6 marks

7.


(a)
(i)
Ribosome
1 mark



(ii)
Anticodon
1 mark

(iii) messenger, transfer and ribosomal RNA/

accept mRNA, tRNA, rRNA
2 marks

(Deduct 1 mark if only 2 RNAs are given).



(b)
(i)
Translation
1 mark

(ii) Each type of tRNA has a specific linkage with one type of 


amino acid.
1 mark




tRNA joints to mRNA
1 mark




codon joins/base pairs with anticodon on tRNA




(ie how they join)
1 mark

(c) 
B moves into the vacant space to the right of A 



and the addition of B's amino acid to the chain (removes



the chain from A to B)




A is now free to move off and combine with another identical




amino acid molecule (ie reference to release).




B occupies position A was in/The ribosome moves one 




codon to the right/(mRNA strand moves one codon




 to the left)




3 from 4.
3 marks


(d)

The protein will only perform its function if the structure




is correctly reproduced/or give an example e.g. – enzymes




active site altered or destroyed if amino acid sequence is




changed.
1 mark




(not: makes the wrong protein)





Total 12 marks

     Question
Answer/Explanatory Notes
  Marks





Available

8. (a)


A
Definition of inhibition – slowing or stopping of an



enzyme's action by another substance.
1 mark


B
In competitive inhibition, molecule combines with active site.
1 mark


C
Because molecule with similar shape to the substrate.

1 mark


D
Level of inhibition depends on relative inhibitor to

1 mark



substrate concentrations


E
End product inhibition

1 mark


F
Non competitive inhibitors combine with the enzyme at



another point away from the active site.

1 mark


G
This distorts the shape of the enzyme protein causing 



alteration in the active site

1 mark


H
which prevents the formation of the enzyme-substrate complex 

1 mark


I
The enzyme molecule may be permanently damaged.

1 mark



(Five marks maximum)


J
Axes correct plus 1 correct line
1 mark


K
Axe correct plus 3 lines correct

1 mark


[image: image1]

L
Graph is horizontal when all active sites are occupied.

1 mark


M
Competitive plots shows slowing of rate but less effective



as relative substrate concentration rises.

1 mark


N
Eventually relative inhibitor concentration is too low to



affect many of the active sites (point x).

1 mark


O
Non competitive 'knocks out' fixed amount of enzyme.

1 mark


P
Horizontal level is lowered because there is effectively



a lowered enzyme concentration.

1 mark



(Five marks maximum for J-P; at least one of which must 



be for the graph i.e. J/K)





Total 10 marks

     Question
Answer/Explanatory Notes
  Marks





Available

8. (b)


A
Gene therapy – definition – replacement of function of deficient genes



that cause genetic disease
1 mark


B
Problems of locating gene in human genome
1 mark


C
Distinguish between gene replacement in egg/germ line therapy



and somatic
1 mark


D
Ethical problems – 'engineered babies'
1 mark


E
(Somatic replacement) – some mention of dangers of introducing



genes (e.g. dangers of virus vectors; oncogenes.)
1 mark


F
(Cystic fibrosis) – problem of finding a means to introduce normal



gene.

1 mark


G
For cystic fibrosis aerosols and use of liposomes/carrier/virus
1 mark


H
Condition is alleviated but not cured/short time
1 mark



(Five marks can be awarded from seven available)



I
Genetic fingerprinting makes use of repeat lengths of DNA



which have no apparent function passed to offspring from 



both parents/one source of DNA
1 mark


J
Unique to an individual
1 mark


K
Problem is often the need to culture duplicate DNA
1 mark


L
which must be free of contamination (in legal cases).
1 mark


M
Appropriate regions isolated/cut up with restriction enzymes.
1 mark


N
Separation of banding patterns by electrophoresis.
1 mark


O
Use of radioactive probes
1 mark


P
Uses. Crime scenes/paternity cases/tsunami victims.
1 mark



(Five marks can be awarded from the eight available)





Total 10 marks

BI2
Question
Answer/Explanatory Notes
  Marks



Available

1.
(a)
(i)
Weeds/Periphyton
1 mark



(ii)
Pond snail/Mayfly larvae/Gammarus
1 mark



(iii)
Trout/Minnows/Sticklebacks/Notonecta/water
1 mark




boatman

(b) starting with weeds/periphyton and food chains

from diagram
1 mark



Pyramid shape correct way up
1 mark

2.
(a)
A
=
Trachea




B
=
Bronchiole



C
=
Pleural membrane



D
=
Diaphragm

4 marks


(b)
(i)
15 Acc 14 - 16

1 mark



(ii)
450 cm3   Acc. 440-460

1 mark



(iii)
1075 cm3  Acc 1050 - 1150 

1 mark

(c) high/increased levels of carbon dioxide in inhaled air;


Lower concentration gradient between blood and alveolar air;

Slower diffusion;

2 Max


(d)
(i)
Residual (volume)

1 mark



(ii)
Prevent surfaces sticking together/reduce surface




tension
1 mark




(not: keep alveoli open)

3.
(a)
(i)
Drawing, cell with extension.

(ii) Large SA;

(Welsh medium – surface qualified)

Large number of mitochondria (energy for active transport);

Thin cell wall, (does not interfere with flow);

Low water potential/vacuole extends into hair/




protein pumps in the membrane
3 Max




(not: large vacuole)


(b)
Cell walls; (not: cellulose)



Plasmodesmata/cytoplasm

2 marks

(c) Casparian strip/suberin;

prevents apoplastic movement;

forces water into cytoplasm/cell;


Actively transport mineral ions into xylem vessels.

2 marks


(d)
Water moves upwards in Xylem.

1 mark

     Question
Answer/Explanatory Notes
  Marks



Available

4.
(a)
(i)
X = Semilunar valve/aortic valve;




Y = Bicuspid valve/atrio ventricular/mitral;

2 marks



(ii)
Atrial systole–Y open X closed;

1 mark




Ventricular systole–X open Y closed.

1 mark




Ventricular diastole–Y open X closed.

1 mark



(valves drawn as open or closed and in correct direction)

(iii) Keep tension on valves 


to prevent inverting/being forced the wrong way

2 marks


(b)
Mixing of blood;



(Some) deoxygenated pumped around body/oxygenated to lungs;

2 marks



(not: reference to reduced pressure)

5.
(a)
Population;



Carrying capacity;



Climax community;



Pioneer species;



Density dependent predation

5 marks


(b)
(i)
As % cover by/numbers of Rhododendron increases % cover of/




numbers bluebell and primrose decreases.

1 mark



(ii)
Lack of light/change in pH soil/mineral deficiency/




lack of water/toxins

1 mark




(not: space)



(iii)
Lack of natural predators/ideal growth/lack of 




competition/very efficient reproduction

1 mark



(iv)
Remove/cut back the Rhododendrons/biological control

1 mark

6.
(a)
Large SA; total cross sectional are is large.



Small diameter, (increased resistance slows blood down,



reduces pressure);


(not: thin (walled)/narrow unqualified)



Large number.

2 Max


(b)
Thickness of walls/impermeable

1 mark


(c)
Veins/venous branches.

1 mark

(d) Contract and prevent dilation at ventricular systole;

(allow: withstand pressure/recoil)

Contract to increase blood pressure;

Vasoconstriction

2 Max

(not: prevent bursting)

     Question
Answer/Explanatory Notes
  Marks



Available

7.
(a)
(i)
Amino acids/protein/DNA/RNA/chlorophyll/urea

1 mark




Nitrates/nitrites/ammonium ions.

1 mark



(ii)
C = Decomposition/putrefaction 

1 mark




D = Denitrification

1 mark



(iii)
Nitrogen fixing;




Convert inorganic nitrogen into organic/nitrates/protein;

2 marks


(b)
(i)
Clover takes 109.6 – 96 = 13.6

1 mark



(ii)
Leaching, denitrification, volatilisation, clover




Total losses:




13.3 + 16.3 + 35.6 + 13.6 = 78.8

1 mark




514.1 – 78.8 = 435.3 (kg/ha)

1 mark




Due to error where 2 arrowheads occur between atmosphere




and inorganic, accept alternatives 103.8 and 410.3.

(c) No clover in wheatfields

Faeces/urea from cows;

In grassland: less leaching

Less volatilisation;

More nitrogen fixation

Cropping/removal of wheat or death/decay of grass.

All used in correct context. R less denitrification in grassland 

(more likely to be anaerobic!) 

3 Max

8.
(a)
A.
Leaf can orientate itself to trap more incident light;



B.
large SA to trap more light;



C.
cells have large numbers of chloroplasts.



D.
palisade mesophyll cells on top;



E.
thin to allow rapid diffusion of gases/short diffusion path;



F.
air spaces to allow rapid diffusion gases.



G.
well developed Xylem support;



H.
and water supply;



I.
well developed phloem to remove products of Photosynthesis.



J.
waxy cuticle reduces gas exchange;



K.
stomata for gas exchange.



L.
guard cells can close stomata (to reduce transpiration)



M.
palisade mesophyll cells air spaces between to increase SA for gas exchange/orientation.



N.
moist cell surfaces for gas exchange.



O.
Chloroplast movement.



P.
AVP.eg.thin cell walls to reduce diffusion distances, cytoplasm in cells pushed to edge of cell to reduce diffusion distances/transparent cuticle/vacuole.







10 Max

     Question
Answer/Explanatory Notes
  Marks



Available

8.
(b)
A.
Pyrethroids, or other named example;



B.
Eradicate quickly;



C.
cheap/cost effective;



D.
localised/controlled use;



E.
disadvantage, non specific



F.
eradicate beneficial/other insects/animals/toxic to humans;



G.
pests can become resistant;




(not: immune)



H.
bioaccumulation;



I.
affect on food chains explained;



J.
eg. biological control Encarsia/ladybird;



(not: cats/foxes etc)



K.
specific/less environmental damage/no residues;



L.
disadvantage, need pests before can be applied;



M.
does not eradicate completely;



N.
can lead to superpest/can become pests themselves.



O.
suitable control agent for pests not always available



P.
AVP eg Research/expense biological/need frequent 




input/enclosed space; or definition biological control
10 Max

BI4
Question
Answer/Explanatory Notes
  Marks



Available

1.
(a)
contaminated water;

1 mark



(not: water unqualified/food)


(b)
lack of treated/clean drinking water;



poor sanitary conditions;



sewage systems break down;

Max 2



(ie how organism is spread)


(c)
Gram negative;



outer layer of (lipoprotein and) lipopolysaccharide;



thin layer of peptidoglycan/mucrein;

Max 2



(If both G+ and G- given reference to colour needed)


(d)
rehydration;



(not: water alone reference to salts needed)



antibiotics;

2 marks





Question Total: 7

2.
(a)
maintains healthy connective tissue/skin/prevents open wounds/



promotes healing (not: helps immune system)

1 mark

(b)
(i)
inflammation /phagocytosis

1 mark


(ii)
passive;




artificial;




short lived




antibody;

Max 2

(c)
cell mediated


lymphocytes pass through thymus;



T lymphocytes;



killer T/effector cells cause lysis;



T helper cells act with B lymphocytes;



Suppressor Tcells prevent over reaction



humoral


lymphocytes pass through lymphoid tissue/mature in bone marrow



B lymphocytes;



plasma cells produce antibodies;



general



memory cells;



proliferation of lymphocytes stimulated by antigen;

Max 6

(d)
viruses have no metabolism/antibiotics affect metabolic processes/



viruses have no cell walls/antibiotics affect cell walls;

1 mark


(not: just reference to protein coat)


(e)
via plasmids/conjugation/binary fission/asexual reproduction; 

1 mark


(not: sexual reproduction unqualified)





Question Total: 12

     Question
Answer/Explanatory Notes
  Marks



Available

3.
(a)
disease always present (in the population);

1 mark



(not: low level)


(b)
parasite released into blood/parasite released from red blood cells/



toxins released into blood;

1 mark


(c)
(i)
prevents mosquito biting human;

1 mark



Allow 'reduces mosquito population' once only in (ii) – (v)


(ii)
removing mosquito breeding grounds/killing larvae;

1 mark



(iii)
preventing (successful) reproduction of mosquito/fertilisation;
1 mark



(iv)
eat mosquito larvae;

1 mark



(v)
drown mosquito larvae;

1 mark

(Due to error allow: 22.5%, 77.5% risk or 90% effective/10% risk – 1 mark or 50% with multiplication and 90% or 10% – 1 mark)


(d)

50% of 50% of 10%;




97.5% effective/2.5% risk;

2 marks


(e)

kills non target species/kills useful species/not specific;



disrupts food chains/webs; 



(ALLOW: DDT accumulates in the food chain/



stays in tissues)
2 marks


(f)

parasite does not recognise red blood cells/uses antigen to enter cell;




immune response/lymphocytes activated against P. vivax;




(not: resistance caused)




memory cells/lymphocytes/antibodies partially effective against/




triggered by P.falciparum; (ie triggered because similar)
3 marks


(g)
(i)
they act on the parasite when it is 'free' in the blood/




stages C + E + G;

1 mark



(ii)
side effects/expensive/region specific/different antigenic types/




excessive use leads to resistance in parasite/need to be taken regularly/




action limited to 1 stage of life cycle/temporary;

1 mark




(not: doesn't stop biting)



(iii)
to deal with any parasites that may have been inside (liver/red blood) cell/to make sure that all are killed;

1 mark




(not: malaria remains dormant in liver)




Question Total: 17

     Question
Answer/Explanatory Notes
  Marks



Available

4.
(a)
(i)
L
adenine/nitrogenous base;






M
ribose/pentose/5C sugar

2 marks



(ii)
used in/needed for glycolysis;




phosphorylation (of substrate)/activation;

2 marks



(iii)
proton/H+ gradient/conc higher in intermembrane space;


powered by energy from electron transport 


chain/electrons power pumps;




protons diffuse;




through stalked particle;




ATP synthetase;




ATP produced from ADP + P;

Max 4


(b)
(i)
NAD has



2 phosphates (v.3);




2 ribose/sugars (v.1);




2 adenine bases

Max 2




or made up of 2 nucleotides (v.1);

1 mark




or 2 adenosine and 2 phosphates 

2 marks



(ii)
accepts hydrogen/electrons/becomes reduced;




(action of) dehydrogenase;




to cristae/inner membrane;




passes electrons to electron transport chain;




for ATP synthesis/oxidative phosphorylation;




reoxidised to accept further hydrogen/electrons;

Max 3





Question Total: 13

5.
(a)
Magnesium
1 mark


(b)
(i)
(



(



(



(;
all correct = 2, 1 mistake = 1, 2 or more mistakes = 0
2 marks
(ii) tube 2

transmission has increased;

DCPIP has lost blue colour;

DCPIP has been reduced;

by electrons; 
Allow hydrogen
released from chlorophyll/reaction centre when light absorbed;

(not: chloroplast)

tube 4




transmission remains the same;




no light for light dependent reaction;

Max 5



(not: photolysis)


(c)
(i)
between GP and TP; 



1 mark


(ii)
between GP and TP;




between TP and RuBP;


2 marks


(iii)
GP/TP;




1 mark


(iv)
RuBP;





1 mark
     Question
Answer/Explanatory Notes
  Marks



Available


(d)
loss of available RuBP/not bonding with CO2;



less carbon dioxide fixed;



less productivity/photosynthesis less efficient/rate limited;


does not take advantage of bright light/products of light


dependent reaction;




Max 3









Question Total: 16

6.
(a)
A.
mechanical digestion in mouth and stomach;

1 mark


B.
chemical/enzyme digestion starts in stomach;

1 mark


C.
rennin in correct context


1 mark




(not: breaks protein down)



D.
pepsinogen produced by chief cells/gastric glands;

1 mark



E.
activated to pepsin by HC1/pepsin;

1 mark



F.
endopeptidase;




1 mark


G.
proteases secreted by pancreas and ileum;

1 mark




(not: small intestine)



H.
activated by alkaline conditions;

1 mark



I.
endopeptidase and exopeptidase

1 mark


J.
dipeptides to amino acids on surface of cells or inside cells;

1 mark



K.
absorption in ileum/villi;


1 mark



L.
into capillaries by diffusion/active transport;

1 mark



(not: blood/blood vessels)



M.
to liver by hepatic portal vein;


1 mark



N.
used in protein synthesis;


1 mark



O.
excess deaminated and stored;


1 mark


P.
AVP; e.g. enzymes on surface of epithelium of villi/




transamination etc



1 mark

(A maximum of 10 marks may be awarded from the 16 available)









Question Total: 10

6.
(b)
A.
batch culture;




1 mark


B.
all materials added at the start/not during process;

1 mark


C.
sterile apparatus/vessel;


1 mark



D.
pure (culture) of Penicillium (notatum);

1 mark



E.
sterile nutrient medium;


1 mark



F.
method of aeration;



1 mark


G.
oxygen for respiration;


1 mark



H.
filters for introduction of sterile oxygen;

1 mark



I.
method of mixing



1 mark


J.
temperature control by water jacket;

1 mark



K.
allow growth phase to take place;

1 mark



L.
penicillin produced after growth phase;

1 mark


M.
as glucose is depleted;



1 mark



N.
filtration of culture fluid;


1 mark



O.
antibiotic purified;



1 mark


P.
AVP; e.g. penicillin is produced in free living, possibly to




reduce competition, when food sources are depleted

1 mark

(A maximum of 10 marks may be awarded from the 16 available)








Question Total: 10
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