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MAY 2010 

BIOLOGY 

PAPER IIA 

MARKING SCHEME 

 

 

Section A 

1a. Females lay one chalky white egg/ They produce chicks (any one).                             1 mark 

Award half a mark if they mention egg only 

Do not accept fly with wings 

 

b. Species name                                                                                                     1 mark 

 

c. Birds are endotherms.                                                                                        1 mark 

Do not accept warm-blooded 

 

d. The Yelkouan shearwater is the prey and the rat is the predator.                    2 marks 

 

e. i Rubbish leads to a proliferation of rats these will kill the chicks therefore population in 

number.  Also prevent then from reaching sexual maturity and breeding.                                                                                                     

                                                                                                                             2 marks 

 

ii Noise and light disturbs birds reducing breeding therefore less offspring.      2 marks  

 

f. Predation, bad weather, collisions with tall buildings/windows/other structures/being shot 

or trapped by hunters/loss of stopover habitat/exhaustion/oil spills                                                                                                                 

Any TWO or equivalent 

Do not accept air pollution 

2 marks 

 

g. Illegal hunting/illegal killing of protected species that the site was initially designated 

for/trapping/building or expansion of houses/tourist development/habitat 

degradation/driving off-road vehicles over IBAs/illegal dumping of rubbish/light 

pollution/pollution outflow/vandalism                                                                            1 mark 

Do not accept overhunting 

Total: 12 marks 

 

2a.  Bar graphs drawn neatly.                                                                             6 marks 

Correct drawing of bar graphs: including title (1), labelling of axis (1), correct scale 

(1) correct plotting (2), key (1). 

Deduct 1 mark if a histogram is presented. 

DO NOT AWARD ANY MARK IF 1MM GRAPH PAPER IS NOT USED 

 

b. South and South East Asia                                                                               1 mark 

High incidence of promiscuity/casual sexual encounters/multiple sex partners/high levels of 

prostitution/lack of education/unavailability of treatment 

Do not accept large/dense population/do not use contraception (unless condom is specified) 

Award half if they say use protection only.                                             

                                                                                                                               1 mark 
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c. Some STDs like syphilis cross the placenta and infect the baby/ other STDs can be 

transmitted from mother to baby during the delivery as the baby passes through the birth 

canal (Accept during breastfeeding as is the case of HIV).                        2 marks 

Do not accept reference to umbilical cord alone, mixing of blood out of context. 

 

d. Use of latex condoms for vaginal, anal and oral sex during sexual contact/ if you have an 

STD do not have sex until treated and cured/ avoid multiple sex partners/avoid casual 

encounters/abstain (do not have sex)/frequent medical check-ups           

Any TWO or equivalent                                                                                      2 marks 

 

e. in the uterine lining, uterus.                                                                                           1 mark 

Do not accept womb 

Total: 13 marks 

 

Section B 

 

3a. 

i emphysema is a condition caused by the deterioration of the alveolar wall.  This decreases 

the surface area for absorption therefore there is decreased gaseous exchange (less oxygen 

uptake).   

Award half a mark if they mention alveoli burst                                                                (3 marks) 

 

ii  Emphysema patients try to compensate for the decrease oxygen uptake by  taking quick 

rapid breaths.   This increases oxygen concentration in the lungs and therefore increases 

oxygen absorption.                                                                            (3 marks) 

 

iii Emphysema is mainly caused by smoking.  Cigarette smoke stops the wafting of the 

epithelial cilia leading to an accumulation of mucus and pathogens in the lungs.  Any 

pathogen may persist causing pulmonary infections.                               (3 marks) 

 

b.  Diagram showing gaseous exchange in the alveoli including epithelium of alveolus, 

capillary with red blood cells.  Arrow showing oxygen diffusion into red blood cells (deduct 

0.5 marks if oxygen is to capillary), Carbon dioxide from capillary (plasma) to alveolar space, 

thin film of moisture.                                            (4 marks) 

 

Allot:  

1 mark for diagram 

0.5 mark for each label including epithelium (alveolar wall), capillary, thin film of moisture 

1 mark for arrow showing diffusion of oxygen to red blood cell 

1 mark for arrow showing diffusion of carbon dioxide to alveolar space  

 

c. Large surface area – tracheal system  - a branching system of tubes (tracheae) that 

subdivide into tracheoles increase surface area for gaseous exchange; gills are made up of 

many gill filaments that divide in smaller branches (lamellae).  These provide a large surface 

area; lungs have several sac-like structures called alveoli at the ends of bronchioles which 

provide a large surface area. 

 

Thin surface for the diffusion of oxygen – Tracheal system – tracheoles end at tissue (muscle) 

being one cell thick; gills – gill lamellae are very thin allowing oxygen absorption; lungs have 

a one-cell thick alveolar wall.  
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Moist surface – tracheal system – fluid in which oxygen dissolves is found at end of 

tracheoles at tissue level; gills are summoned with water in which oxygen is dissolved; a thin 

layer of moisture lines the alveolar wall in which oxygen dissolves. 

 

Blood circulatory system – system to pick up oxygen.  Tracheal system- tracheoles end up 

directly at the tissues so oxygen diffuses directly into the needed cells of the tissues.  Gills – 

lamellae have a rich supply of blood capillaries.  Lungs – alveoli surrounded by a network of 

capillaries. 

 

Any TWO        1 mark for each characteristic                   0.5 mark for each adaptation 

DO NOT ACCEPT VENTILATION 

5 marks 

 

d. i  The thick mucus clogs up the airways of the lungs.  Persistent coughing to clear up the 

pathways breaks down the alveolar epithelium causing emphysema.      2 marks 

 

ii Autosomes are the chromosomes found in the nucleus of a cell except the sex 

chromosomes.                                                                                                       1 mark 

 

ei mucus is used as a lubricant for materials that pass over membranes – eg food passing 

down the oesophagus.                                                          

Award half a mark if they say food slips easily... full if lubricant is mentioned                  1 mark 

 

ii to protect the cell linings of the stomach from the highly acidic environment within 

it/gastric juices/autodigestion.                                                                                               1 mark 

 

f. At ovulation cervical mucus is clear runny and conducive to sperm.               1 mark 

After ovulation the mucus becomes thicker and is more likely to block sperm.  1 mark 

Award a mark if they mention increase or decrease (half each) without explanation  

Total: 25 marks 

 

 

4a. Test for protein: Add NaOH followed by drops of CuSO4 (accept Biuret I/A followed by 

Biuret II/B) Award one mark BIURET only is mentioned.                                                                                         

2 marks 

Purple/lilac colour  (DO NOT ACCEPT BLUE RING) 

Reduce half a mark if method mentions heating.                                                                                                 

1 mark 

 

Test for lipids: Add ethanol/alcohol then add water and shake                                        2 marks 

A white/cloudy emulsion results.   (Deduct half a mark if they mention precipitate)                                                                                           

1 mark 

 

 

bi  The tongue pushes the bolus of food to the back of the mouth/swallowing and enters the 

oesophagus.                  1 mark 

The oesophagus or gullet is a muscular tube leading from the mouth to the stomach. 

1 mark 

Waves of muscular contraction push the bolus down towards the stomach.        1 mark 

The waves of contraction are known as peristalsis.                                             1 mark 

Award one mark if they mention correctly the role of the epiglottis and cardiac sphincter. 
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MAX of 4 obviously 

 

ii Starch digestion is not completed in the mouth                                               1 mark 

 

iii Pancreatic amylase is released in the small intestine;                                       1 mark 

 it digests starch to maltose.  The enzyme maltase then digests maltose to glucose.   

                                                                                                                             2 marks 

 

c. Starch breaks down to maltose.  Maltose is a reducing sugar.                        2 marks 

 

d. Bile brings about emulsification i.e. large lipid droplets are broken down into smaller ones.                                                                                                        

2 marks 

 

Pancreatic juice includes the enzyme lipase that breaks down lipids into glycerol or fatty 

acids.                                                                                                            2 marks 

 

e. Bile increases the surface area for the action of lipase.                                   2 marks 

(Accept: bile ensures an alkaline pH.) 

f.  

i to increase the surface area for absorption of food                                                                                 

1 mark 

ii for a large surface area for absorption of food  (Accept allows food to flow past so that the 

parasite is not washed away/decrease in diffusion distance)                                                                    

1 mark 

iii for uptake of food molecules even against a concentration gradient.               1 mark 

Total: 25 marks 

 

5a. A general decrease of blood donors.             1 mark 

From 2000-2003 a relatively high number of donors                                           1 mark 

with a very sharp drop in donors reaching a minimum in 2005.                           1 mark 

A slight increase in blood donors from 2005 to 2008.                                          1 mark 

 

b. i  5% of 230,000= 11500 individuals                                                                1 mark 

 

ii  450/5000 X 100= 9%                                                                                        1 mark 

 

c. Plasma                                                                                                               1 mark 

glucose, proteins, clotting factors, mineral ions, amino acids, fatty acids, urea, lactic acid, 

carbon dioxide, water, hormones         Any TWO                                                        2 marks 

DO NOT ACCEPT FOOD/IRON 

 

d. Developing foetus has better access to oxygen from the mother’s bloodstream. 

 2 marks 

e. Without blood the body organs couldn’t get the oxygen and nutrients they need to 

survive, transfer of heat, fight infections or get rid of the waste products (urea, carbon 

dioxide)/carries platelets for blood clotting, transport of hormones... ANY FOUR 

DO NOT ACCEPT HOMEOSTASIS without explanation                                                    4 marks 
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f.  

i  Red blood cells have a short life span and are then destroyed. Blood transfusions provide 

healthy red blood cells with normal haemoglobin.  So repeated transfusions are necessary to 

maintain a supply of healthy red blood cells.   

2 marks 

ii     

   

 parents                Mm          Mm   1 mark 

 

           

gametes M   m           m   M 1 mark 

 

F1      Mm   Mm             Mm   mm 1 mark 

 

There is only 25% chance that the third child suffers from Thalassemia and  25% that the 

child will be completely normal; 50% chance will be a carrier. 

(Accept 75% chance that the child will be normal.)    1 mark 

AWARD HALF THE MARKS IF LABELS ARE MISSING (i.e. parents, gametes, F1) 

N.B. If answers are given in a sex-linked mode DO NOT AWARD ANY MARK 

ACCEPT PUNNET SQUARE =2mark, IF THEY INCLUDE MALE AND FEMALE SYMBOLS = 1mark 

more 

iii   

 

parents                mm        MM   1 mark 

 

           

gametes m   m           M   M 1 mark 

 

F1      Mm   Mm             Mm   Mm 1 mark 

All children are carriers but not Thalassemic.                                                1 mark 

AWARD HALF THE MARKS IF LABELS ARE MISSING (i.e. parents, gametes, F1) 

N.B. If answers are given in a sex-linked mode DO NOT AWARD ANY MARK 

ACCEPT PUNNET SQUARE =2mark, IF THEY INCLUDE MALE AND FEMALE SYMBOLS = 1mark 

more 

Total: 25 marks 

 

 

6a The organisms of a particular habitat together with the physical environment in which 

they live or abiotic/biotic interacting together                                                                      

      2 marks 

 

bi. Lightning                                                                                                          1 mark 

ii Nitrogen fixing bacteria and legumes have a mutualistic/symbiotic relationship   

       1 mark 

 N fixing bacteria absorb N in soil air and combine it with other elements to form N ions 

taken up by plants.                                                                                         1 mark 

The N fixing bacteria are found in the root nodules of leguminous plants.  Where they are 

protected and receive carbohydrates from plant.                                            1 mark 

 

iii Nitrates are absorbed by the root hairs of roots.                                               1 mark 

by the process of active transport.                                                                         1 mark 
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c i Ammonia is a highly toxic chemical that can alter the pH of water and poison fish.      

               2 marks 

ii Nitrifying bacteria are added to the purifying components of the system. 

One type (Nitrosomonas) convert ammonia and ammonium compounds to nitrites. 

Another type (Nitrobacter) convert nitrites to nitrates.  Nitrates are then removed from 

water.                                                                                                                   3 marks 

 

d.  Denitrifying bacteria convert nitrates to free Nitrogen in air.  They remove nitrogen 

compounds from the soil decreasing soil fertility.                                2 marks 

 

e. Earthworms burrow or eats its way through soil forming tunnels deep in the soil layer, 

aerating soil.  This increases oxygen/nitrogen concentration in soil air spaces.      2 marks 

Nitrogen fixing bacteria are aerobes therefore need oxygen to respire.  Consequently 

Nitrogen fixing bacteria increase.                                                                         1 mark 

Remains as faeces are egested by the earthworm enriching the soil with nutrients. 

Nitrogenous wastes of earthworms increase the N content.                                                        

1 mark 

f. Combustion of fossil fuels/burning                                                                   1 mark 

releases carbon dioxide and this increases the concentration of carbon dioxide in the 

environment                                                                                                          1 mark 

 

Photosynthesis                                                                                                       1 mark 

Uses carbon dioxide to build up organic foods therefore reduces levels of atmospheric 

carbon dioxide                                                                                                       1 mark 

 

Respiration                                                                                                            1 mark 

Converts carbohydrates to carbon dioxide therefore increases carbon dioxide in the 

atmosphere                                                                                                            1 mark 

 

Decay 1mark 

Converts organic carbon molecules to enrich soil etc...  1mark (award half if the role is 

identical to respiration 

 

Fossilisation/fossil fuel formation  (1mark) 

Storage of carbon  (1mark) 

 

Total: 25 marks 

 

 

7a. Although it is cold plenty of light get through the bare branches of the trees  

1 mark 

The dormant trees take very little water out of the soil so there is more water available for 

the small plants.                                                                                               1 mark 

The leaves shed the previous autumn have rotted down to provide minerals in the soil.  

1 mark 

In this way these woodland plants are well adapted to cope with the competition offered by 

the trees in the habitat.                                                                         1 mark 

 

b. The surface area of the thin skinned areas of their bodies (eg ears) is usually very small to 

reduce heat loss.                                                                                      1 mark 
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Many arctic animals have plenty of insulation (both inside and out).  Blubber/a thick layer of 

fat builds up under the skin; a thick fur coat on the outside to insulate the animal very 

effectively.                                                                                       2 marks 

The arctic animals are also relatively large – this keeps the surface area to volume ratio as 

small as possible and so helps them hold on to their body heat.              1 mark 

White coat to reduce heat losses by radiation 

 

c. The flattened shape of leaves increases the surface area for diffusion.            1 mark 

Most plants have thin leaves – this means that the distance for the carbon dioxide to diffuse 

from the outside air to the photosynthesising cells is kept as short as possible.  

2 marks 

The many air spaces inside the leaf allow carbon dioxide to come into contact with lots of 

cells – this provides lots of surface area for diffusion.                              1 mark      

Stomata allow carbon dioxide into the leaf.   1mark 

MAXIMUM 4 marks        

 

d. Paramecium and other single-celled freshwater organisms have a problem because the 

concentration of solutes in their cells is greater than the concentration in the water they live 

in.                                                                                                            1 mark 

So water tends to flow into the cells by osmosis which would make the organism swell up 

and burst.                                                                                                1 mark 

These fresh water organisms deal with the problem using a contractile vacuole.  Excess 

waster entering the organism is collected in the contractile vacuole.       1 mark 

Once the vacuole gets full, it moves to the surface of the cell where the water is released to 

the exterior/outside.                                                                             1 mark 

 

e. The front incisors are chisel-shaped and adapted for gnawing and scraping.   1 mark 

The molars and premolars have flat grinding surfaces that continue to grow throughout life 

as they are worn away by grinding.                                            2 marks 

The upper and lower jaw fit together very loosely to allow side-to-side movement during 

chewing.                                                                                                   2 marks 

Diastema to enable manipulation of food   1mark 

Rabbit is a herbivore   1mark 

MAXIMUM OF 5 

 

f. Atmospheric conditions may affect transpiration.  Wind moves humid air away from the 

leaf surface and increases transpiration.                                                 1 mark 

High temperatures increase the water-holding capacity of the air and increase transpiration.                                                                                                         

1 mark 

Low humidity increases the water potential gradient between leaf and atmosphere and 

increases transpiration.                                                                                          1 mark 

High light intensity causes stomata to open (to allow photosynthesis) which allows 

transpiration to occur.                                                                                            1 mark 

                                                                       

Total: 25 marks             


