1. At 39°C, a man drinks some iced water. His skin temperature gradually increases. Account for this. (5%)

-After drinking the iced water, his internal body temperature decreases.

-Sweating rate decreases/Production of sweat decreases.

-Less heat is lost by evaporation of sweat.

-Since the temperature of the surrounding environment is very high, skin absorbs heat from the hot surroundings.

-Thus, skin temperature increases.

2. What are the functions of placenta? (3%)

-It allows exchange of materials between foetal and maternal blood.

-It prevents harmful materials in maternal blood from entering the foetal blood.

-It prevents high maternal blood pressure to break foetal blood vessels.

3. What are the adaptations of placenta to its functions? (3%)

-It has thin wall to provide short distance for diffusion of materials between foetal and maternal blood.

-It has rich supply of blood vessels for rapid transport of exchanged materials to maintain steep concentration gradient to increase rate of diffusion.

-It has finger-like structures and folding to increase surface area for rapid diffusion of materials.

4. What happens to the urine produced after a man drinks a large amount of seawater? Explain. (4%)

-Excess salts in the seawater are absorbed into blood.
-Larger volume of water flows from the blood into the tubules by osmosis due to the high salt concentration of the glomerular filtrate.

-The kidney tubules reabsorb a smaller proportion of salt from the glomerular filtrate.

-Urine of a large volume and high salt concentration is produced.

5. Most scientists do not consider virus as an organism, but only a non-cellular entity,
because virus does not have all seven characteristics of an organism.
However, some scientists do consider virus as living organism, why? (2%)
-Virus can carry out reproduction in host cell.
-Virus contains DNA.    

6. What is the mechanisms involving in blood-flowing in veins? (3%)
-Contraction of surrounding skeletal muscles forces blood to flow forwards.
-Negative(-ve!!) pressure developed in the thorax during inspiration(breathing in air) draws blood towards the thorax..
-Valves prevent backflow of blood.

7. What are the adaptations of capillaries? (3%)
-Thin wall provides short distance for rapid diffusion of substance across it.
-Greatly branched to increase surface area for rapid exchange of materials between blood and tissue cells.
-Large total cross-sectional area of capillary network reduces the rate of blood flow to allow more time for exchange of materials.

N.B. Surface area ≠ Cross sectional area!!
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Deduce with reasons, whether the allele for this type of diabetes is dominant or recessive. (5%)
-Individuals 1 and 2 have diabetes, therefore each of them must possess at least one allele for this type of diabetes. (talk about the parents first)
-Their children (individual 3 and 4) are normal, that means at least one of the parents must also possess one allele for the normal character.
-At least one of the parents is heterozygous.
-In a heterozygous condition, only the dominant allele is expressed.
-Thus, the allele for this type of diabetes is dominant.
(Effective communication (C)-1%)
N.B. Choose a couple in which one has the disease AND their child is normal!!

9.    What are the essential conditions for germination of seed? (1%)
      -Water, oxygen, favourable temperature (not light!!).
 
10.   Describe the principle of rhythm method which is used to prevent fertilisation. (3%)
     -Intercourse is restricted to the ‘safety period’ when the ovum is unlikely to be
      present in the oviduct.
     -In a normal menstrual cycle, ovulation usually occurs around days 12-16.
     -As both the ovum and the sperms can survive in the oviduct for 3 days, thus intercourse should be avoided from day9 to day19.

