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Do all numbers 

1. The oxygen dissociation curves for aquatic animals are usually to the left of those of terrestrial 

ones because 

A. there is less oxygen in water. 

B. air is less dense than water. 

C. aquatic animals are less active. 

D. aquatic animals use less oxygen.        

The answer is A                                                                                                                                                                                                                                                                                                                                                         

Situation of the oxygen dissociation of an organism to the left of another usually indicates higher 

affinity for oxygen by its haemoglobin. Such organisms inhabit area of low oxygen partial 

pressures. 

2. Staying in a dark room for a long time increases the sensitivity of the eye to light because 

photochemical pigments are 

A. not broken down. 

B. formed faster than they are broken down. 

C. destroyed. 

D. not synthesized. 

The answer is B 



In the presence of light, rhodopsin, the visual pigment in rods, is readily broken down (bleached) 

to scotopsin and retinene. In the dark, the pigment is synthesized faster than it can be broken down 

and therefore available in its functional form. Since the rods are very sensitive to light, this increase 

sensitivity of the eye to light when one is in a dark room. 

 3. Which one of the following is correct about organisms in an ecosystem? 

A.  Some organisms exist in isolation. 

B. Every organism can be independent. 

C. All organisms interact with each other. 

D. D. Each organism has a different source of food. 

The answer is C 

An ecosystem consists of different organism that interacts continuously interact with one another 

in their environment. They often compete with each other for food , shelter and available resource. 

Recall: 

An ecosystem is any unit of the environment composed of living and non- living components 

whose interactions result in a stable self-perpetuating system. 

4. Figure 1 shows a glandular tissue. 

 

Fig 1 

In which part of the mammalian body is the tissue likely to be? 

A.  Ileum. 

B. Lungs. 

C. Stomach. 

D. Skin.  



The figure shows a coiled tubular gland which is typical of sweat gland 

5. Which one of the following changes in a cell would increase its water potential? 

A. Decrease in turgor pressure. 

B. Increase in solute potential. 

C. Decrease in osmotic potential. 

D. Increase in pressure potential. 

The answer is  C 

Water potential of a solution increases when its solute concentration is decreased, i.e. when its 

osmotic/ solute potential is decreased. This reduces the force of attraction that the solute particles 

impose on the water molecules so that the water molecules are then more free t leave the solution. 

6. Sprinters usually take off at an angle rather than in upright position in order to increase 

A. The speed of movement. 

B. The upward force. 

C. Effective length of the limbs. 

D. Forward force 

The answer is D 

Taking off at an angle to the ground increase the forward force. In form of reaction from the 

ground, which helps the sprinter to start the race. In upright position, the reaction would push the 

body upward instead to forward. 

 

7. Table 1 shows the effect of temperature on the rates of apparent photosynthesis and respiration 

in a plant 

 

 

 



 

The temperature in (°C), at which the plant is least, efficient photosynthetically is 

A. 7. 

B. 10. 

C. 22. 

D. 28. 

The answer is A 

From the table, the temperature at which photosynthesis is least is 7oC. This represent the least 

efficient temperature for photosynthesis in the plant in question. 

Recall: 

The rate of photosynthesis increases with temperature up to a maximum and then decreases with 

further increase in temperature. This is because reactions of photosynthesis are controlled by 

enzymes whose activity increase with temperature up to an optimum valve and then become 

denatured as temperature is increased further. 

8. The hormone which enables plants to respond to drought is 

A. gibberellins. 

B. abscisic acid. 

C. auxins. 

D. cytokinin. 

The answer is B 

Temperature (0C) 7 10 15 19 22 28 

Rate of apparent photosynthesis (mgCO2g-1h-1) 1.3 2.3 2.8 3.1 2.8 2.5 

Rate of respiration (mgCO2g-1h-1) 0.3 0.6 0.7 1.2 1.8 2.1 



Abscisic acid (ABA) is a stress hormone produced by cells in the leaves of plants in conditions of 

water stress, e.g. drought, it causes closure of stomata of wilted leave to cut down any further loss 

of water from them by transpiration. 

9. Figure 2 represents a longitudinal section through part of a striated muscle fibre. 

 

 

 

 

 

Fig.2 

Which one of the following pairs of structures shorten when the muscle fibre contracts? 

A. I-band and H-zone, 

B. H-zone and A-band, 

C. I-band and Z-line. 

D. A-band and Z-line.  

The answer is A 

During muscle contraction, the actin (thin) filaments slide past the myosin (thick) filaments. As a 

result, the A band remains the same since the filaments do not shorten while the H-zone and I –

band shorten as the overlap of the filaments increases. 

10. Which one of the following would occur to a plant requiring at least 14 hours of dark 

period daily in order to flower? 

A. No flowering occurs if the dark period is interrupted with a flash of light. 

B. Flowering occurs if the days are 14hours long. 

H-zone I-band 

A-band Z-line 



C. No flowering occurs if the dark period is more than 14 days. 

D. Flowering occurs if the dark period is interrupted with a flash of light.        

The answer is A 

A plant requiring at least 14 hours of dark period daily in order to flower is an example of a short 

day plant. In such a plant, darkness is more importance than light in promoting flowering. 

Interrupting the dark period with a flash of light of light reduces the length of effective dark period 

and flowering does not occur. 

11. Sickle Cell anemia is caused by a double recessive gene and sufferers usually die before 

maturity. The continued existence of the sickle cell allele among the human population 

demonstrates. 

A. drug resistance. 

B. heterozygous advantage. 

C. in-breeding. 

D. genetic drift. 

The answer is B 

Sufferers of sickle cell anemia do not usually survive to maturity. However, the sickle cell carriers 

(heterozygotes) rarely suffer from malaria. This confers to them a survival advantages in malaria 

endemic areas. As a result, heterozygotes survive and pass on their sickle cell allele to the next 

generation. This is an example of heterozygous advantages, where the recessive gene gives one a 

survival advantage. 

12. Which one of the following consists of tissues specialized for support? 

A. Parenchyma and collenchyma. 

B. Collenchyma and sclerenchyma. 

C. Parenchyma and sieve tubes. 



D. Xylem and phloem. 

The answer is B. 

Collenchyma and sclerenchyma are plant tissue specialized for support. 

Note: 

Parenchyma is a packing tissue, filling space in plant organs, between other tissues. It also 

functions as a storage tissue but may also be involved in support, especially when turgid, in non-

woody plants. 

Sieve tubes are the main functional components of phloem and responsible for transport as 

manufactured food within the plant. 

Xylem is primarily responsible for transport of water mineral salts, but its lignified walls serve as 

extra support for the plant. 

13. When same response is given to same stimulus on different occasions, the behavior is said to 

be 

A. instinctive. 

B. conditioned. 

C. imprinted. 

D. stereotyped. 

The answer is D 

Instinctive or innate behaviours responses shown by organisms of the same species to the same set 

of stimuli. In such organism, the same stimulus always elicits the same response on all occasions. 

The response/behavior is then said to be stereotyped, i.e. always the same (invariant). 

Behavior is said to be conditioned when an animal learns to respond to another stimulus which did 

not initially elicit a response, when that stimulus is associated with another stimulus to which the 

animal normally responds. For example, a dog learning to salivate at the sound of a bell as a result 



of prior ringing of the bell before food is provided to it. Such responses are not permanent and 

usually fade or even disappear with time. 

Imprinting is a form of learning in which behavior is associated with organism identifying 

themselves with their older ones so that they learn to respond in a way the older ones do. 

These are often permanent but are subject to change by experience. 

14. Which one of the following statements on reproduction is true? 

A. Asexual reproduction always results into identical offspring. 

B. Gametes are always produced by meiosis. 

C. Mitosis always produces diploid cells. 

D. Gametes are always haploid.  

The answer is D 

In reproduction gametes are always haploid. 

Note:  

Gametes may not always be produced to meiosis. For example, in Bryophytes, gametes are haploid 

but are produced by mitosis from a haploid gametophyte. 

Mitosis does not always produce diploid. For example, in Bryophytes, gametes haploid but 

produced by mitosis. 

A sexual reproduction does not always produce identical offspring due to mutation may occur. 

15. C3 plants are less efficient than C4 plants fixing carbon dioxide at low carbon dioxide and high 

oxygen partial pressures because 

A. C3 plants use more energy. 

B. in C3 plants, energy is lost. 

C. RuBP carboxylase is inactivated by high oxygen partial pressures. 



D. PEP carboxylase has a high affinity for oxygen. 

The answer is C 

Fixation of carbon dioxide by RuBP carboxylase is inactivated by high oxygen partial pressure 

because oxygen them competes more favorably for the binding sites of the enzyme than carbon 

dioxide phenomenon called photorespiration. This occurs mainly in C3 plants at low carbon 

dioxide and high oxygen partial pressure. 

 

16. Which one of the following is the significance of etiolation in plants? 

A. Allows small-sized leaves to break through the soil. 

B. Leads to rapid elongation of hypocotyl in monocotyledonous plants. 

C. Allows maximum growth in length using the available food reserves. 

D.  Enables a plant to grow in darkness.  

The answer is C 

Etiolation occurs as a result of growth of a plant in the dark. The significance of etiolation that it 

allows maximum growth in length to occur with minimum use of food reserves which in absence 

of light, the plant cannot obtain by photosynthesis to enable the plant to reach light out of the soil. 

Characteristic of etiolated plant are: 

 Chlorotic shot as a result of lack of chlorophyll: the shoots appear yellow or white instead 

of green. 

 Shoot internodes become elongated and thin 

  Leave remain small and unexpanded in dicotyledonous plants, while in monocots, they 

remain rolled up. This may be useful in germination as it allows the plant to break through 

the soil with minimum resistance to reach light. 

 

 



17. Which one of the following methods of estimating population has the highest chances of  

error? 

 A. Removal method. 

B. Quadrat method.  

C. Capture-recapture method.  

D. Direct count method. 

The answer is C 

The removal, quadrat and direct count methods involve actual identification and counting of 

individual organisms in the environment, therefore, they have lower chance of error. On the 

other hand, the capture-recapture method is based on a small representative sample of 

organisms and therefore has higher chance of error. 

18. Which one of the following is the correct state of structures in the mammalian eye during 

accommodation for far objects? 

 Ciliary muscle Suspensory ligment Lens curvature 

A. relaxed taut decreased 

B Contracted  taut increased 

C. relaxed relaxed decreased 

D. Contracted relaxed  increased 

  The answer is A 

During accommodation for a far object, the eye is generally relaxed and is sometime said to be 

un accommodated. The ciliary muscles are relaxed, the suspensory ligament is taut such that 

the lens is elongated and thin, i.e. is less curved. as a result, the refractive power of the lens is 

reduced. 

Note: the reverse occurs during accommodation for a near object. 



19. Which one of the following is the respiratory surface for a mammalian fetus? 

A. Alveolus.  

B. Placenta. 

C. Chorionic villi. 

D. Amnion. 

The answer is B 

The mammalian fetus receives its requirements from the mother’s blood across the placenta. 

Therefore, the placenta is its respiratory, absorptive and excretory surface (organ). 

Note:  

Within the womb, the mammalian fetus does not breathe. Therefore, the alveoli are not used 

as a respiratory surface. 

Chorion is the outer layer of cells of the zygote which form finger like projections (chorionic 

villi) that grow into the endometrium. These serve to anchor the fetus to the endometrial wall. 

Amnion is a thin membrane covering the embryo like an umbrella and has a protective 

function. It secretes amniotic fluid which supports the embryo and protects it from mechanical 

shock. 

20. Which one of the following is the correct order of vents in the heart after the contraction of the 

atria? 

A. Atrio -ventricular valves open, ventricles contract, semi lunar valves close. 

B. ventricles contract, atrio-ventricular valves close, semi lunar valves open. 

C. ventricles contract, atrio-ventricular valves semi lunar valves open. 

D. Atrio- ventricular valves open, semilunar valves open, ventricles contract  

The answer is B 



Following contraction of the atria, the ventricles fill with blood. The ventricles contract and 

push blood up into the aorta pulmonary arteries. Atrio- ventricular valves close to prevent 

backflow of blood into the atria and semi lunar valves (aortic and pulmonary valves) open to 

allow blood into these vessels. 

21. Which one of the following features characterizes the omnivore gut? 

A. Large divided stomach. 

B. Poorly developed appendix and caecum. 

C. Long pouched colon. 

D. Short ileum and colon.  

The answer is B 

Omnivorous animals feed on plant, animals and fungal organic matter. Human beings are 

examples of omnivorous animals. In such animals, the appendix and caecum are less functional 

and therefore poorly developed. 

Note: 

In non – ruminant herbivores as rabbit, cellulose digestion is effected by micro- organisms in 

caecum and appendix. In such animals, they are well developed. In omnivores, cellulose is of 

no nutritional values and therefore not digested in their gut. As a result, the appendix and 

caecum are less developed in omnivores. 

22. High concentration of carbon dioxide in the tissues leads to 

A. Increase in the affinity for oxygen by haemoglobin. 

B. Increase in the loading tension of haemoglobin. 

C. Shifting the dissociation curve to the left. 

D. Lowering of the affinity for oxygen by haemoglobin.  

The answer is D 



High carbon dioxide concentrations in the tissues cause lowering of the PH, which result in the 

shifting of the oxygen dissociation curve to the right ( Bohr effect). This has the effect of 

reducing the affinity of haemoglobin for oxygen. 

Recall: 

Bohr Effect is the shifting of the haemoglobin oxygen dissociation curve downwards and to 

the right as a result of increased carbon dioxide concentration or reduced PH of the blood 

23. Which one of the following environmental factors has a direct effect on all organisms? 

A. Light. 

B. Humidity. 

C. Temperature. 

D. Rainfall.  

The answer is C 

Unlike other environment factors, temperatures directly affect all organism since it affects the 

rate of enzyme- controlled reactions. Which occur in all organisms? 

Note: light affects mainly plants because it is an important energy input in the process of 

photosynthesis. In animals, light only affects vision. 

Humidity only directly affects plant and higher animals, especially when the environment is 

hot. In plants, it affect the process of transpiration while in higher animals it affect the process 

of heat loss by evaporation from the body surface. 

Rainfall only directly affects plants because it is vital source of water to replenish soil water 

which is absorbed by plants. 

24. Which one of the following factors reduces interspecific competition in a community? 

A. Resource partitioning. 

B. High intraspecific competition. 



C. Large number of species. 

D. Similar predator-prey strategies among the species.  

The answer is A 

Interspecific competition in a community is competition which occurs among organism of 

different species. Resource partitioning, the allocation of a particular class of resource to a 

given group of species, reduces this kind of competition by ensuring that organism of a given 

species are entitled to particular resource, leaving other resource t the other species. 

25. Figure 3 shows an earthworm in a stationary position.  

 

For the earthworm to progress in the direction indicated by the arrow, in region X, the earthworm 

has to contract its 

A. Circular muscles and extends the chaetae. 

B. Longitudinal muscles and retract the chaetae. 

C. Circular muscles and retracts the chaetae. 

D. Longitudinal muscles and extend the chaetae. 

The answer is C 

For the earthworm to move forward, circular contraction in the region X and the longitudinal 

muscles relax, thereby retracting the chaetae and elongating the worm forwards. 

26. Albinism in corn plants is due to a double recessive gene which causes them to die before 

maturity. The trait however continues to appear in new generations because 

A. Albino plants can develop chlorophyll when exposed to light. 

B. Normal green plants may carry recessive alleles. 



C. New varieties may be produced by crossing over in albino plants. 

D. Mutation may occur to change albino plants to green. 

The answer is B 

Since plant albinism is caused by a recessive allele, normal green may carry the recessive allele 

in heterozygous state. This will trap the albino trait in the corn plant population so that even 

when the affected plant die, the trait will continue appearing in the population when the 

heterozygous individuals are crosses. 

27. Which one of the following may cause adaptive radiation to a variety of species? 

A. Stabilizing selection. 

B. Directional selection. 

C. Cessation of selection forces. 

D. Disruptive selection. 

The answer is D 

Disruptive selection favors the extreme characteristic, leading to emergence of separate lines 

of species from a common ancestral line. This may cause adaptive radiation as structure of 

similar structure pattern among organism become adapted to perform different functions. 

28. The following are adaptations for survival among animals during periods of water shortage. 

(i) Tolerance to water loss,  

(ii) Biochemical production of water,  

(iii) Reduction in water loss,  

(iv) Evasion of hot environment. 

Which one of the following is a correct set used by the camel? 

A. (i) and (ii) only. 



B. (i), (ii) and (iii}. 

C. (i), (ii) and (iv). 

D. (iii) and (iv) only. 

The answer is B 

To survive in the conditions of water shortage in deserts, the camel uses the following means: 

 Having tissue that are tolerant of water loss/ desiccation. 

 Producing metabolic water: biologically produced water from fat metabolism 

 Reducing water loss from the body. 

Note: the camel never evades the hot environment in order to escape shortage but uses the above 

strategies to withstand condition in the desert. 

29. The equation for complete oxidation of a substrate is 

 

The respiratory quotient for the oxidation is 

A. 0.70. 

B. 1.4. 

C. 0.9. 

D. 1.0. 

The answer is A 

 R.Q.  =  No. of moles of CO2 produced 

 No. of moles of O2 utilized 

                   =    
36

51
 

R.Q. = 0.71 (this is close to o.70) 

2C18H34O2 + 51O2       36CO2 + 34H2O  



30. A likely effect of inhibiting the action of; cholinesterase at a synapse is 

A. Cessation of impulse transmission. 

B. Speeding up of impulse transmission. 

C. Continuous impulse transmission. 

D. Slowing down of impulse transmission 

The answer is C 

Acetylcholinesterase is the enzyme responsible for breaking down acetylcholine into acetyl- CoA 

and choline, thereby stopping its action on receptor at the synapse, thus, when the action of 

acetylcholinesterase is inhibited. The acetylcholine continues to stimulate the receptors at the 

synapse, resulting in continuous transmission of impulses at the synapse. 

31. Which one of the following processes does not affects the biochemical oxygen demand in an 

environment? 

A. Nitrification. 

B. Ammonification. 

C. Nitrogen fixation. 

D. Denitrification. 

The answer is D 

Denitrification occurs in anaerobic conditions. Using nitrate as the oxidizing agent. As such, it 

does not affect the biological oxygen demand (BOD) in an environment. 

Note: 

 The other processes, nitrification ammonification and nitrogen fixation require oxygen in order to 

occur and therefore directly affect the biological oxygen in an environment. 

32. At which one of the following stages of division does a cell have the same nucleic content as 



that at metaphase I? 

A. Anaphase I. 

B. Metaphase II. 

C. Telophase II. 

D. Prophase II. 

The answer is A 

Anaphase I follows metaphase I in the first meiotic and the cell anaphase I contains the same 

nucleic content (4n) as that in metaphase I .i both phases, each chromosome occurs in duplicate 

having replicated during interphase. 

33. When a lipid is combined with a phosphate group, it becomes 

A. saturated. 

B. a complex molecule. 

C. water soluble. 

D. amphoteric. 

The answer is C 

A phosphate (PO4
3- ) is a charged group and therefore highly soluble in water. Therefore, addition 

of a phosphate to a lipid makes it polar and therefore more water soluble 

34. Which of the following animal groups body segments and closed circulatory tern? 

A. Crustaceans. 

B. Platyhelminthes. 

C. Annelida. 

D. Insect.  



The answer is C 

Annelids are segmented animals with a closed circulatory system. An example is the earthworm. 

Note: crustaceans and insects (Arthropods) have segmented bodies but with an open blood 

circulatory system 

Platy helminthes (flatworms) are often parasitic. They have body segments called proglottides but 

lack a circulatory system. 

35. Which one of the following occurs in a mammal when its thermoregulatory centre detects a 

lower temperature of blood than normal? 

A. Shivering. 

B. Decreased metabolic activity. 

C. Flattening of body hair. 

D. Increased sweating.  

The answer is A 

 In response to a lower normal body temperature, the thermoregulatory center sets in motion a 

series of activities that increase the body temperature and also reduce heat loss from the body. 

These include shivering, increased metabolic activity, decreased sweating and rising of body hair. 

36. Which one of the following may occur to a community of organisms as a result of natural 

Section? 

A. Increase in the number of species. 

B.  Adapting to the environment by all the organisms. 

C. Extinction of species. 

D. Reduction in the level of mutation,  

The answer is  C 



Natural selection may lead to extinction of species that have unfavorable characters from given 

environment and emergence of new species with favorable characters. 

Recall:  

Natural selection is a phenomenon where organisms with favorable characters live longer and 

reproduce in an environment of contrasting characteristic while those with unfavorable traits die 

or are selected against. 

37. Which one of the following parts of the nephron contributes to the production of hypertonic 

urine? 

A. Bowman's capsule. 

R Proximal convoluted tubule. 

C. Distal convoluted tubule. 

D. Loop of Henle. 

The answer is D 

Concentration of urine occurs by reabsorption of water it is flows through the collection ducts. 

This occurs party because the collecting dusts pass through a region of high salt concentration in 

the medulla. This is created by the countercurrent multiplier system of the loop of Henle and 

depends on the length of the loop of Henle. 

38. An occurrence of a phenotypic ratio 3:1 in a dihybrid cross is an indication of 

A. linked genes. 

B. crossing over of chromosomes. 

C. failure of homologous chromosomes to separate. 

D. dominance 

The answer is A 



Linkage of genes always produce a phenotypic ratio of 3: 1 in the F 2 generation of a dihybrid 

cross instead of the typical 9: 3: 1 ratio. 

Recall: 

Linkage is the occurrence of different genes on the same chromosomes so that they are inherited 

together. As a result, such genes do not show independent assortment during meiosis and therefore 

fail to conform to Mendel’s 9:3:3:1 ratio of dihybrid inheritance in the F2 generation instead, they 

show a 3:1 ratio. 

Note: 

Crossing over of chromosomes is the process by which pieces of chromosomes are exchanged 

during prophase I of meiosis. it leads to new combination in gametes but does not affect the 

phenotypic ratio (9:3:3: 1) in the F2 generation as the genes are not altered. 

When homologous chromosomes fail to separate, we say non-disjunction has occurred. Gametes 

are then formed with abnormal numbers chromosomes, fertilization of which result in an organism 

very different from the parents. However, the ratio obtained is neither 9:3:3:1 nor since an 

organism with totally different characteristic is formed. 

Dominance has no effect on the phenotypic ratio in a dihybrid cross. 

39. Which one of the following is not exhibited by a well-adapted parasite? 

A. Inflicting moderate harm to its host.  

B. employing an intermediate host. 

C. killing the host. 

D. using more than one host. 

The answer is C 

A well-adapted parasite never kills nor do causes great harm it host. However, it may. 

Inflict moderate harm to its host 



Employ an intermediate host. 

Use more than one host. 

40. Which one of the following is not a requirement for the working of a physiological homeostatic 

mechanism? 

A. Receptors. 

B. Skin capillaries. 

C. Control mechanisms. 

D. Effectors. 

The answer is B 

The proper working of a physiological homeostatic mechanism reception, effectors and control 

mechanism. 

 

Note: skin capillaries are not important in all homeostatic mechanisms, except in the which 

controls body temperature in mammals and birds (where they actually act as effectors) 

 

Section B 

1. Figure 4 show the effect of increasing the concentration of a substrate on the rate of an enzyme 

controlled reaction in presence of inhibitors A and B, in relation to the control experiment 

without an inhibitor. 
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(a) Describe the effect of each inhibitor on the rate of reaction. 

(i) Inhibitor A 

 

Inhibitors A reduced of reaction initially but as substrate concentration increase the rate of 

reaction also increase at a lower rate than the control. It attains a lower maximum but at a 

higher substrate concentration than the control. 

 

(ii) Inhibitor B 

Inhibitors B greatly reduces rate of reaction, however, rate increase gradually with substrate 

concentration to a very low maximum at a lowest substrate concentration than all.  

 

(b) Explain the difference in the effect of inhibitors A and B on the rate of reaction 

 

Inhibitor A is reversible competitive inhibitors of the enzyme. It competes with the substrate 

to bind to the active site of the enzyme, being structurally similar to the substrate. 

At low substrate concentration, the inhibitors out compete the substrate for the active site. 

Fewer than normal substrate molecules combine with the enzyme and the reaction is slower 

than the control. 

As substrate concentration increase, the substrate competes more favorable for the active site 

and the reaction increase with the substrate concentration up to saturation. 

Saturation is slightly lower than control since some enzyme active sites still occupied by 

inhibitors A molecules. 

Inhibitor B is a non-competitive inhibitor. It binds with the enzyme permanently and prevents the 

substrate from binding to the enzyme. This reduces effective enzyme molecules and the reaction 

proceeds as it would occur if the enzyme concentration was lower than the control. 

  



2. Figure 5 show two forms of population growth  curve of animals. 

 

 

 

 

 

 

(a) Indicate by growing on curve A the carrying capacity of the environment. 

 

Note: in an examination, this should be drawn on the graph provided in the question  

(b) Compare the pattern of  population change in curve A and B 

- Both curves increase with time 

- N both population increased to the maximum 

- Population remained constant at maximum in group A but decreased rapidly after 

maximum in group B 

(c) Suggest an explanation for the population changes in curve B 

Initially , the growth rate is show because 

- A few animals have reached reproductive maturity. 

- The animals are not yet adapted to the conditions of environment. 

Later, growth rate is rapid because 
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- The animals are now well adapted to environment. 

- There are many reproducing animals 

The declining rate available occur as a result of environmental stresses ssuch as: 

- Competition for available resource such as food and shelter 

- Accumulation of waste products 

- Reproductive failure 

- Predation 

The decline after a maximum is a result of  

- reduction in sources in the environment to support the animal population. 

- Predation 

- Competition 

- Parasitism 

 

(d) Suggest three biotic factors which can result into a change in carrying capacity, in an 

environment. 

- Increase or decrease in the number of parasites 

- Change in migration patterns 

- Change in type and extent of competition 

- Change n predation or grazing intensity 

- Change in pathogens load and hence disease 

- Change in pollination and dispersal patterns 

43. (a) Distinguish between hybrid and hybrid vigour 

A hybrid is an offspring of a cross between two closely related but genetically distinct 

populations. 

A hybrid vigour, on the other hand, refer to phenotypes of hybrids showing characteristics 

which are superior to either of the parental stock. 

 



 

(b). Explain how each of the following may alter the gene frequency 

(i) Closeness of population 

Allows free movement of individuals between neighboring populations, which results in loss 

or gain of alleles in the population. It may also allow free interbreeding among members of 

the populations and emerge to form one gene pool. Interbreeding reduces genetic variability 

and hence decrease the ability of members to survive in changing environment. This may 

cause extinction and hence loss of genes. 

(ii) Small population size 

In small population not all alleles representative of a species are present. 

Genetic drift in small isolated population may result in elimination of a particular allele from a 

population or cause it to drift to a particular frequency by chance. This makes the population 

more divergent from the parent population. 

44. (a) Name two areas in plants where each of the following tissues is found 

(i) Sclerenchyma 

 Sclerenchyma is found in: 

 Vascular bundles. 

 Hypodermis of monocotyledonous stems. 

Others 

 Pericycle of dicotyledonous stems, in form of strands of secondary xylem and 

secondary phloem. 

 Sclerenchymatous fibres on the surface of seeds, e.g. cotton 

 Endocarp of nut. 

 Gritty mass in the pulp skin of pears and guava fruits 

 

(ii) Collenchyma  

 

 In petiole and leaf lamina, flowers 

 Stems of herbaceous plants. 



 

(b) Give three structure adaption of the sclerenchyma tissue for its function. 

- Cells have highly lignified thick walls provide enough resistance to forces of the 

environment. 

- Cells are dead and therefore place no extra metabolic demand on the plant. 

- Sclerechyma fire are elongated and arranged in sheets or stands to increase their strength 

Others: 

- Sclerenchyma fibre are interlocked to enhance their combined strength 

- Sclerenchyma is the strength mechanical tissue of leave and young stems. It supplements 

the effects of turgid parenchyma in maintaining shape and form of leave and young stems. 

 

(c) Explain the importance of collenchyma tissue in leaves and young stems 

- It can stretch allowing for growth 

- Collenchyma cells  have deposition of extra cellulose at their corners to offer additional 

mechanical support. 

(d) Outline three structure difference between the collenchyma and sclerenchyma tissue 

 

Collenchyma sclerenchyma 

Consists of living cells 

Cell wall is thickened with cellulose 

Cell wall thickening is non -uniform 

Consists of dead cells 

Cell wall is thickened with mainly lignin 

Cell wall thickening is uniform  

others 

Collenchyma sclerenchyma 

May contain chloroplasts 

Cell cavity is wide 

Does not contain chloroplasts  

Cell cavity is very narrow or even closed 



Has no pores/pits  May be perforated with pore in the walls 

45. Figure 6 show result obtained in an investigation on maize seeding to determine the amount of 

amylase enzyme produced by the seedlings and the dry mass of the seedling during 

germination for 12 days 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) (i) Describe the relationship between the change in concentration of amylase and the dry mass 

of the seedling in the first 12 days. 

 

Dry mass of the seedling decreases with increase in concentration of amylase up to the 7th  day 

and then increases as the concentration of amylase decreases thereafter up to the 12th day. 

 

(ii) Explain he relationship described in (a) (i) 

Starch is the main food stored in the maize grain. Amylase is the enzyme that hydrolyses starch 

to glucose. Thus, increase in amylase concentration leads to increased breakdown of starch to 

glucose and vice versa. 

 

(b) Explain the change 

10 

 

 

 

8 

 

 

 

6 

 

 

 

4 

 

 

 

2 

 

 

0 

D
ry

 m
as

s(
g

) 

0               2                4                6               8                 10             12 

  

Days 

1.8 

 

 

 

1.4 

 

 

 

1.0 

 

 

 

0.6 

 

 

 

0.2 

A
m

y
la

se
 c

o
n

ce
n

tr
at

io
n

 g
/m

l 

Amylase  

Dry mass  



(i) In dry mass of the seedling during 7th day 

During the 7th day, the dry mass of the seedling s starting to increase from a minimum at 

about day 6.8 

Explanation  

Dry mass was minimum because stored food was used up 

The first foliage leaves appear which start to photosynthesize, producing organic matter 

which is incorporated into the seedling. 

Amylase concentration has reached its maximum and is starting to reduce so that the rate 

of food reserve breakdown reduces. 

 

(ii) In amylase concentration after the 2rd day. 

 

Amylase concentration increases gradually from day 2 to day 4, then rapidly up to day 6 

then at a decreasing rate to a maximum on day 7 and then reduces rapidly thereafter. 

Explanation.  

On day 2, the seeds took in water by imbibition. This activates the release of gibberellins 

from the embryo. These diffuse into the aleuronic layer and induce the synthesis of amylase 

according to demand, up to a maximum on day 7. 

Shortly before day 7, the source of amylase is depleted so that no more is synthesized. 

The remaining amylase is then acted on by natural factors that reduce it more rapidly 

 

 

46. (a) Explain the following 

(i) Breathing in pure oxygen at higher pressures than atmospheric is dangerous 

The tissue metabolizes rapidly at first to keep with the oxygen supply. As oxygen builds 

up, it inhibits certain enzymes involved in the Krebs cycle, thus interfering with cell 

respiration. This often leads to muscle twitching followed by impaired vision breathing 

difficulties. Confusion and lack of coordination and finally convulsion and death. 

 



(ii) Breathing in air rich in carbon dioxide is dangerous. 

It increases the acidity of the blood and tissue fluids, inhibiting enzymes and 

stopping essential metabolic processes. 

It also reduces the affinity of haemoglobin for oxygen so that little oxygen is 

delivered to the tissue from the lungs 

Accumulation of carbon dioxide also interferes with respiration at the cellular level 

by inhibiting respiratory enzymes. 

This may eventually cause tissue death as a result of lack of enough oxygen 

 

(b). Outline three adaptations of animals that live in environments of low oxygen tension 

- Increased affinity of their haemoglobin for oxygen. 

- Increased haemoglobin concentration in their blood. 

- Increased number of red blood cells in their blood. 

- Higher concentration of myoglobin in their muscles 

- Increased force and rate of heart contraction. 

- Increased rate of breathing. 

- Increased affinity of haemoglobin for oxygen. 


