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1.
Answer B
The ecosystem could consist of plants represented by A, which were supplied by energy represented by D. Dead plant material would need to be recycled by the decomposers C. Primary consumers in the form of herbivores or plant parasites would not be essential.
2.
Answer B
3.
Answer D
The expressions in A, B and C such as to ‘maintain’, ‘requirements’ and the ‘need for’ are often found in teleological expressions. The true scientific explanation requires a cause leading to an effect as in D. 
4.
Answer B
B is a polysaccharide with many carbon atoms compared to A which is a monosaccharide and C and D that are disaccharides.
5.
Answer A
The trend towards greater diversity of species results in diverse food chains. Self regulatory interactions between these in the form of negative feedback responses then arise which increase the stability in the whole system. B is incorrect as it would make for instability. The productivity of plants may be greater in immature ecosystems, resulting in an imbalance and consequent seral changes. Thus C is not a necessary characteristic of a mature ecosystem. D implies that decomposers are the controlling factors of an ecosystem which is more likely to be the producer organisms.
6.
Answer D
Flexibility and elasticity allows them to pass along small capillaries.
7.
Answer C
pH expresses the negative logarithm to the base 10 of the hydrogen ion concentration and therefore an increase on the scale represents a logarithmic decrease. A and B are therefore incorrect. In D, although the ph can be used as an approximation of the proportions of H and OH ion concentrations, the relationship is logarithmic and not arithmetical.
8.
Answer C
The cell membrane are semi-permeable, allowing free passage of water but not of the

solutes. The osmotic effect therefore causes an intake of water with the eventual 

rupture of the membranes. 
9.
Answer B
Purple is a positive test for proteins using a biuret solution and since no starch is present the food substance stays brown.
10.
Answer C
A is incorrect because re-absorption by the tubules follows filtration. The size of the 
protein molecules prevents their own diffusion through membranes but this does not affect filtration which depends upon the the effective hydrostatic pressure available after it has been diminished by osmosis as in C. D is the opposite of the correct answer.
11.
Answer C
12.
Answer A
Because individual P produced antibodies which caused the rejection of the graft from
Q, it would become sensitized to any other individuals which resembled Q and therefore reject grafts from them. As R is readily rejected, it must therefore resemble Q, therefore R would be a good choice for skin grafting on to Q. B is the opposite of the correct answer and C incorrectly interprets rejection in the results. D fails to take the original rejection of Q by P into account which relates the reactions of these two individuals.
13.
Answer C
14.
Answer D
15.
Answer A
The initial association of two animals would most likely be commensalism which is a
fairly loose non-physiological relationship. It may or may not be of mutual benefit to the partners. Symbiosis involves a closer relationship which is of mutual benefit. Parasitism involves a parasite, which is usually the smaller organism, living in or on a living host. Only the parasite derives benefit. Parasitic disease occurs in a host which is not well adapted to the relationship. A further evolution of the relationship produces greater mutual adaptation with less harm to the host. Such tolerance may eventually lead to symbiosis. This is expressed in A, whereas C is the reverse of this. B represents a most unlikely change in trends. In D, parasitism could not give rise to predation, but the reverse sequence could occur.
16.
Answer B
17.
Answer D

Pulmonary artery transports blood rich in CO2 which must diffuse into the alveolus. 
18.
Answer C

Vasodilation will take place and more blood will flow to the skin to be lost by  radiation.
19.
Answer C
20.
Answer B
Saturation refers to the condition when all available valency bonds of the carbon atoms
have been taken up by hydrogen atoms in fatty acids. The straight-chain fatty acids of the stearic series are in this condition so that C is incorrect. A is generally true of all fats. Glycerol is the only alcohol incorporated in fats so that D refers to other esters.
21.
Answer D
Fertiliser will lower the water potential of the water in the soil and less water will be absorbed. If less water is absorbed by the roots, the turgidity of the cells in leaves will also decrease.
22.
Answer D
Glycolysis represents a fairly ready breakdown of a metabolite and a rapid release of 
energy. The subsequent oxidative anabolism which involves aerobic respiration
represents added complexity and may be slower. Hence D is correct while C is the opposite of this. The conversion of lactic acid to glycogen in A involves ‘paying of debt’ not acquiring it. B does not have a direct bearing on the situation.
23.
Answer B
The light reactions are summarized in A. In B, the dark reactions which reduce CO2 to
a carbohydrate are summarized. C does not involve CO2 or a carbohydrate. D involves the splitting of both CO2 and H2O in the dark stage whereas they take place in the light and dark stage as shown in A and B.  
24.
Answer C
In iron deficiency, respiration is decreased and chlorophyll formation is inhibited. Thus
both energy release and processes of synthesis are impaired and A, B and D are consequences. C is the result of etiolation which may resemble iron deficiency because of the failure to produce chlorophyll.
25.
Answer B
The polar distribution of auxins have been shown in numerous experiments e.g. when
detached sections of coleoptiles have an agar block placed at each end, auxin accumulates in the block applied to the original lower end irrespective of the effect of gravity. In A and C the direction of movement of the substances is relating to the prevailing requirements of various parts of the plants. In D gibberellins, which stimulate cell extension in shoots, differ from auxins in not been influenced in their translocation by the polarity of the plant.
26.
Answer C
.
27.
Answer A
Deamination is a process of nitrogen removal which may, in the first phase be represented by ammonia. Then urea is produced by way of arginine. Thus urea in B is only indirectly produced. The type of keto acid varies but some may enter the carbohydrate metabolism to give rise indirectly to glucose and glycogen.
28.
Answer D
29.
Answer D
The enzyme in the saliva was denatured at the high temperature and had no effect on the starch solution.
30.
Answer B
31.
Answer A
32.
Answer A
33.
Answer A

All the statements can relate to oxidation but A is the most comprehensive e.g. the transfer of hydrogen involves the transfer of an electron plus a proton. in many biochemical oxidations, intermediate compounds act as hydrogen or electron acceptors before hydrogen finally combined with atmospheric oxygen to give water.
34.
Answer B
35.
Answer B

The primary oocyte represents a growth of an oogonium. When released from the ovary it undergoes maturation by meiosis I to form a secondary oocyte and the first
polar body. Meiosis II follows to form a further polar body from the secondary oocyte
and two polar bodies from the first polar body.
36.
Answer B

37.
Answer A
38.
Answer D

39.
Answer B
The grana are thought to be composed of layers of chlorophyll molecules lying
between layers of electron donors and acceptors. Photons of light energy activate the donors which pass on electrons to the acceptors, leading to the synthesis of NADPH2 and ATP. The membranes of the mitochondria provide sites for respiratory reactions. The cell membrane of axons is concerned with electron changes during the transmission of a nerve impulse. Muscle fibrils contain myosin and actin filaments not layers.
40.
Answer D
ATP is formed in all three stages of respiration.
41.
Answer C
If the usual dihybrid table showing combinations of gametes between two dihybrid parents, the usual 9:3:3:1 ratio of phenotypes is produced by 9 combinations of genotypes.
42.
Answer D
43.
Answer A
44.
Answer B

The father will be AO and to have all 4 phenotypes the mother must be blood type B
45.
Answer C
Since uracil is present in the section of the nucleid acid it must be RNA which contains
ribose. B contains T which is absent in DNA.
46.
Answer B
47.
Answer D
48.
Answer D
Females required for breeding experiments must be removed from the initial culture before random mating occurs. A, B and C are all advantages in giving easily managed cultures which produce rapid results in sufficient numbers for statistical treatment.
49.
Answer D
Replication of DNA takes place during interphase. During Meiosis I reduction division takes place which results in smaller amounts of DNA in gametes. DNA and chromosomes show some similarities during the cell cycle.
50.
Answer D
As the parental female provides an X chromosome for both sexes in the F1, the
recessive mutation could not appear but females carry it. In the F2, males could show the mutation but females could not.
51.
Answer C
20 amino acids have to be represented by separate codes. A can only present 4. B 42
which is 16 and C 43 which is 64 codes that is more than sufficient. D represents 44 combinations which would be excessive.
52.
Answer D
The distribution of DNA in organelles e.g. chloroplasts and mitochondria, suggests the possibility of extra-chromosomal inheritance. This is supported by the formation of new organelles only from the division of pre-existing ones. Such organelles in eukaryotes can also be derived from symbiotic micro-organisms. Eukaryotes possess a nucleus with DNA. 
53.
Answer B

Inbreeding decreases genetic variation. The mutation rate is unaffected by isolation and populations can only become extinct if the death rate exceeds the birth rate for a sufficient length of time.
54.
Answer B
55.
Answer D
It will secrete more ADH to decrease the volume of the urine that will be excreted.
56.
Answer C
57.
Answer B
58.
Answer B
During prophase I exchange of the genetic material takes place which contributes to genetic variation. Random arrangement of chromosomes during Metaphase I also contribute to genetic variation. During fertilisation two different gametes fuse.
59.
Answer B
A recessive phenotype must be double recessive genotypes, removal of each 
recessive phenotype will remove two recessive genes from the gene pool therefore A 
could not be true. C and D are both incorrect because some recessive genes would 
still be present in the heterozygotes and could give rise to a proportion of recessive
phenotypes.
60.
Answer A
61.
Answer B
Carbohydrates move down in the plant via the sieve tubes and companion cells.
62.
Answer C
63.
Answer A
Sea water contains a lot of solutes which will lower the the water potential of the water in the soil.
64.
Answer B

The rapid effect of the insecticide strongly suggests that a gene for resistance already
 existed which had survival value in the conditions of high mortality. A is unacceptable which implies that evolution had an ‘aim’. C is a typical statement of the inheritance of an acquired characteristic. Any mutations occurring in D would be of non-directional type with very remote chances of being effective for resisting the factor which caused it.
65.
Answer B
Females develop from fertilized eggs and males from unfertilized eggs. Thus the
former are diploid and the latter haploid. Queen substance, A, is produced by an active queen and it appears to promote normal activities of the hive. In C and D, both factors are related to the development of sexuality which has been determined in the first place by the chromosome mechanism. Thus, royal jelly, produced by workers, is fed to female larvae in the larger queen cells to produce sexual queens, while workers develop in smaller cells on a different diet to become less fully developed females.
66.
Answer B
The ovule of a flowering plant represents a megasporangium which retains its large spore as an embryo sac. The carpels on which the ovules are borne represent special reproductive leaves so that the comparison with fern sporangia on fern leaves is valid. The scale of the female cone in a gymnosperm is a carpel. Alternative C and D represent the female reproductive apparatus which is borne on the gametophyte whereas the sporangia of ferns and ovules of seed plants are borne on the sporophyte.
67.
Answer C
68.
Answer C

Plasma proteins, A, are too big to be filtered and amino acids, B,  and glucose, D,  are useful substances which are re-absorbed. Urea is a waste product and excreted as part of the urine.
69.
Answer C
Replication of DNA takes place during interphase and is therefore not directly 
concerned with elongation. B is incorrect because the immediate products of cell
division in the meristematic zone are small. The differentiation in D is accompanied by changes in cell walls which tend to limit further elongation. Increase in cell volume accounts for most of the elongation in which turgor pressure may increase this volume up to 30x.
70.
Answer D
The endogenous origin of branch roots is from cells of the pericycle opposite each
 xylem group. These cells become meristematic as a secondary feature.

71.
Answer A
The total concentration of a solution is expressed as the number of particles of solute 
present in a litre of solution. The unit used is the mole. This is the number of grams of a substance corresponding to its molecular weight. This relates directly to the osmotic
pressure of the solute. Thus the higher the molecular weight of a solute, the smaller its osmotic pressure – therefore B is incorrect. C and D are both incorrect because any hydrostatic pressure will depend upon the arrangements under which the osmotic effects are operating and the osmotic pressure of one solution does not depend upon another.
72.
Answer A

73.
Answer D
74.
Answer C
75.
Answer B

76.
Answer D 

77.
Answer C
If the osmotic pressure of molar sucrose at 12°C is 23,3 atmospheres, the molarity of
the sucrose is multiplied by this figure to give its osmotic pressure which then corresponds to that of the cell sap. Thus 23,3 x 0.4 = 9.3 atmospheres.
78.
Answer D
Proteins, lipids and sucrose must first be digested before it can be absorbed.
79.
Answer A


The renal vein will have more urea. The vena cava inferior will have more CO2. The 

pulmonary veins will have more oxygen.
80.
Answer C

B is not possible because physical diffusion would tend to produce an equilibrium of concentrations. A would work against the concentrations as osmotic entry of water would progressively dilute the cell sap. D is based on insufficient evidence as the osmotic potential of the cell sap would depend on the total concentrations of the solutes.
81.
Answer C

In young plants, a big proportion of the photosynthetic product is utilized in protein synthesis. Thus dry weight, which includes both protein and carbohydrate, would be be a better approximation than the increase in carbohydrate only. Absorbed mineral ions form a negligible proportion of dry weight as they are rapidly incorporated in organic substances in young plants.
82.
Answer C
The rate of gaseous exchange is limited by the rate of diffusion of gases in solution through the surface membranes. A is untrue. B is true but represents a problem to be solved in those organisms which breathe atmospheric air. D does not offer a valid explanation of the physical necessity for a moist surface although it may be true and have some bearing on the continued use of of moist membranes throughout evolution.
83.
Answer D
Contraction of the muscles of the diaphragm and abdomen during weight lifting 
restricts breathing. Thus D would be advantageous and A would not. The effect of 
training is to increase the difference between heart output at rest and during exercise,
hence B would be an undesirable starting state. C would have no immediate effect on muscles as they make most direct use of carbohydrate already present in their cells.
84.
Answer B
50 x 100 ÷ 20 = 250
85.
Answer C


At high altitudes the proportion of oxygen remains the same, hence D is incorrect. However, the amount of oxygen per volume at the decreased pressure is less. This decreases the diffusion gradient from air to blood. B is unchanged by altitude and A is the opposite of true as the diffusion gradient from blood to air is increased.
86.
Answer C
The formation of carbonic acid given in A only occurs when CO2 enters the red blood cells which contain carbonic anhydrase. Potassium bicarbonate is formed within the red blood cells when this carbonic acid combines with potassium. The dissociation of the potassium bicarbonate allows negative bicarbonate ions to diffuse from the red blood cells in exchange for negative chloride ions passing inwards. These are derived from the sodium chloride in the plasma which is decreased as the bicarbonate combines with the sodium so that sodium bicarbonate is increased.
87.
Answer D
The blood of the recipient contains sufficient antibodies to react with the antigen of the donor red blood cells. A is incorrect because antibodies are in the serum. B and C are incorrect because the antigens remain on the red blood cells and do not attack antibodies in the serum.
88.
Answer A

The dwarf condition of cretinism implies an arrest of growth which must occur in 

infancy. In all the other conditions the body is fully grown.
89.
Answer C
B brings about the inhibition of follicle development. This in turn, inhibits oestrogen secretion. Thus C would not occur and the high progesterone levels would cause A and D. Because of the failure of oestrogen secretion, small amounts of this are added to the pill to promote repair of the uterine lining.
90.
Answer A
Nissl’s granules are present within neurons and the node of Ranvier interrupt the sheath. The myelin sheath has a high fat content but it cannot be said to consist merely of deposits of fat.
91.
Answer A
The muscle spindles are stimulated individually at different times, producing sufficient 
contractions to maintain muscle tone. Removal of tension removes all stimuli from 
these receptors. B is not possible, it is an effect of A, not a cause. Although C would 
also produce this effect it is the receptor mechanism which is not operating in this case. D is the direct result of sustained contractions of the large muscle fibres whereas muscle tone depends on the local action of muscle spindles.
92.
Answer C


Pyruvic acid is normally rapidly removed from the muscle by conversion to lactic acid 
which is the prime expression of the oxygen debt. Removal of the lactic acid by the 
blood allows other tissues, especially the liver, to participate in the necessary oxidation 
by means of the Krebs cycle while also providing some re-synthesis to glucose or
glycogen. Increasing the supply of phosphate would be ineffective as the essential feature of muscular action is the use of energy-providing reactions in which the enrgy is ultimately derived from carbohydrate by anaerobic processes which are the cause of oxygen debt.
93.
Answer C
The lumbar vertebra has a large centrum and the neural spine is short and wide. A
 neural canal is also present thus A, B and D are incorrect.
94.
Answer C
The herbivores who are exposed to the insecticide are eaten by the carnivores and therefore the insecticides would accumulate in their organs.
95.
Answer B
96.
Answer D
97.
Answer B

To form healthy sperm, the testes should be at a temperature of about 2°C lower than 

body temperature.
98.
Answer D
10% T + 10% A = 20% therefore 80% left for C and G. G = 40%
99.
Answer C
100.
Answer C

Both parents must be heterozygous normal. Their offspring will have a 25% chance of having both recessive alleles.
