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SECTION A 

1. Which one of the following is a characteristic of members of the monera kingdom? 

A. Possession of a true nucleus. 

B. Being single celled. 

C. Possession of Flagella. 

D. Being heterotrophic. 

The answer is B 

The kingdom monera contains bacteria. Their main features are: 

 They are unicellular (single-celled), but some bacteria such as blue-green bacteria may 

form single rows of cells. 

 Have varied methods of nutrition including autotrophic and heterotrophic modes  

 Reproduce asexually by binary fusion and sexually by conjugation 

 All bacteria are prokaryotes, i.e. they have no membrane-bound organelles such as a 

nucleus 

 

2. Which one of the following cells is haploid? 

A. Primordial germ cell. 

B. Primary spermatocyte. 

C. Spermatogonium. 

D. Secondary spermatocyte.  

The answer is D 

During spermatogenesis, the diploid primordial germ cells proliferate by mitosis to form 

spermatogonia. The diploid spermatogonia grow to become diploid primary 

spermatocytes, which then undergo meiosis. 

The primary spermatocyte goes through the first meiotic division to form two haploid 

secondary spermatocytes.  

These then undergo the second meiotic division to form four haploid spermatids, which 

then mature into sperm cells. 

 

3. The number of trophic levels in a food chain is mainly determined by the 

A. Efficiency of Energy Transfer between Levels. 

B. Biomass of the Producers. 

C. Net Productivity of the Ecosystem. 



D. Species Diversity in the Ecosystem.     

The answer is A 

The number of trophic levels in a food chain or the length of the food chain is limited by 

the energy wasted as it is transferred from organism, i.e. by the efficiency of energy transfer 

between trophic levels 

Other factors are the availability of sufficient food of the preferred types and territorial 

space 

 

4. Some bacteria when infected by microphages may make a particular amino acid they could not 

make before. This is due to 

A. Transformation.  

B. Mutation.  

C. Transduction. 

D. Conjugation 

The answer is C 

Transduction in bacteria refers to the process by which DNA is transferred from one 

bacterium to another by a microphage (bacteriophage or virus, e.g. HIV). 

The genetic material microphage (a vector) is incorporated into the DNA of the bacterium 

so that the bacterium now functions as a machine that manufacture the phage amino acids 

 

Note: Transformation is the process by which bacterial DNA is changed as a result of direct 

uptake and incorporation of foreign DNA from its surroundings through the cell membrane. 

Bacterial conjugation is the genetic material between bacterial cells by direct cell to cell. 

Mutation refers to the change in the structure or quantity of the DNA 

 

5. Which one of the following characteristics of a parasite is not a means of ensuring continuity 

of the species of the parasite? 

A. Degeneration of redundant body structures. 

B. Means of penetrating another organism. 

C. Protection against host enzymes. 

D. Means of dispersing offspring. 

The answer is A 

Degeneration of redundant body structures is an adaption of a parasite to it mode of life, 

but does not directly ensure continuity of its species. 

Note: some of the adaption of a parasite that ensure continuity of the parasite species 

include 

 



 Possession of penetrative devices for gaining entrance into the host. 

 Possession of protective devices which prevent the parasite from being harmed by the 

host’s digestive processes. For example, gut parasites inhibitor substance which 

inactivate the host’s digestive enzymes. 

 Having a means of dispersing its offspring. For example, employing a secondary 

(intermediate) host which disperses the parasite over a wide area. 

 Producing a large number of offspring to increase the chance of success in getting from 

one host to another as is the case in a parasitic fungus and malaria (plasmodium) 

parasite 

 Production of chemicals which protect some parasite against the host’s defense 

mechanisms. 

  

6.   One problem faced by terrestrial organisms with lungs is that 

A. breathing requires much energy. 

B. oxygen diffuses very slowly in the air. 

C. gas exchange involves water loss. 

D. lungs are deep in the chest thus increasing diffusion distance. 

The answer s A 

Terrestrial organisms with lungs face a problem of using a lot of energy to bring air close to 

the respiratory surface (alveoli), found deep in the chest. 

This energy is used in the contraction of muscles which bring about ventilation (particularly 

inspiration) 

 

7. The gene for albinism is recessive to that for normal skin pigment in humans.  In a population 

where the frequency of the albinism-causing allele is 10%, the expected proportion of the 

albinos in the population would be 

A. 0.1 

B. 0.01 

C. 0.8 

D. 0.9 

The answer is B 

Let the allele for normal skin color be A 

The allele for albinism be a 

The frequency for allele A be p 

The frequency for allele a be q 

From Hardy – Weinberg formula 



P2 + 2pq +q =1.0 

Since the allele for albinism is recessive, then it can be expressed in homozygous recessive 

(aa) condition  

Thus the expected proportion of albinos is q2 

But given that q  =0.1 

=q2 = (0.1)2 =0.01 

Hence the expected proportion of the albinos in the population would be 0.01 

 

8. During which one of the following is the respiratory quotient most likely to be high? 

A. In plants during bright sunlight. 

B. In animals during laying down of fat. 

C. During egg laying in birds. 

D.  During lactic acid formation in animals. 

The answer is B  

Respiratory quotient (RQ) is the amount of carbon dioxide produced divided by the amount 

of oxygen used in a given period of time. 

 

RQ  =
carbon dioxide produced

oxygen used 
 

High RQs result from conversion of carbohydrate to fat as in animals laying down fats, e.g. 

when preparing to hibernate. This is because carbon dioxide is being liberated in the 

process with no use of oxygen, 

It is also high during anaerobic respiration 

 

9. Figure 1 shows the rate of photosynthesis against light intensity. 

 

 

 

 

Fig. 1  

Which one of the following statements is the cause of flattening of the curve? 

A. Photosynthetic pigments are saturated with light. 

B. Too much carbon dioxide is available. 

C. The plant has attained its maximum rate of photosynthesis. 
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D. There is a factor other than light which is limiting the rate of photosynthesis. 

The answer is D 

The flattening of the curve is caused by a factor other than light (such as temperature) 

which is limiting the rate of photosynthesis. 

This is explained by the law of limiting factors which states: when a chemical process is 

affected by more than one factor, its rate is limited by that factor which its minimum value. 

10. Which one of the following representations of genotypes would produce only one type of 

gametes? 

A. TtHh. 

B. ttHh. 

C. TTHh. 

D. tthh. 

The answer is D 

The genotype tthh can only form one type of gametes, i.e. those containing the only. 

Other options in the question produce gametes with many possible genotypes. 

11. One reason why lipids are better energy sources than carbohydrates is that they 

A.  Are Insoluble. 

B.  Do Not Form Hydrogen Bonds With Water. 

C.  Are More Compact. 

D.  Have a Higher Proportion of hydrogen. 

The answer is D 

Lipids are better energy source than carbohydrates because they have a higher proportion of 

hydrogen and an almost insignificant proportion of oxygen compared with carbohydrates. 

Thus a given mass of lipids yields more energy on oxidation than an equal mass of 

carbohydrate. 

 

12. Which one of the following events occurs both in mitosis and meiosis? 

A. Synapsis. 

B. DNA synthesis. 

C. Crossing over. 

D. Halving of chromosome number. 

The answer is B 

Before both mitosis and meiosis occur, there is preparation for the division. This stage of 

preparation is called interphases in it there is DNA synthesis and replication of organelles 



Note: Synapsis refers to the pairing of the homologous chromosomes in prophase 1 of 

meiosis. This is followed by crossing over and halving of the chromosome number by the 

end of meiosis II. All these events occur exclusively in meiosis. 

 

13. Which one of the following could result from low levels of progesterone during gestation? 

A. Miscarriage. 

B. Parturition. 

C. Menstruation. 

D. Lactation. 

The answer is A 

The gestation period is the time from fertilization to birth. 

The fall of progesterone during gestation causes miscarriage as the uterine contraction are 

no longer inhibited. 

Note: thee drop in both progesterone and oestrogen levels (but not progesterone alone 

causes lactation 

Parturition refer to the act of giving birth. This occur after gestation 

 

14. What is the advantage of fragmentation over conjugation as a means of reproduction in 

spirogyra? 

A. Varied offspring are produced. 

B. Fast-growing offspring are produced. 

C. Many offspring are produced. 

D. More resistant offspring are produced. 

The answer is C 

A spirogyra reproduces both a sexually by fragmentation and sexually by conjugation. 

Fragmentation, like all other modes of a sexual reproduction, has the advantage of 

producing more offspring than sexual reproduction mode in a given time 

Note:  Conjugation, like other form of sexual reproduction, allows for mixing of genetic 

material (genetic variability). Thus it results in offspring which may be more resistance 

some conditions, e.g. disease. 

 

 

15. Which one of the following epithelial tissues lines blood capillaries? 

A. Cuboidal tissue. 

B. Squamous tissue. 



C. Columnar tissue. 

D. Glandular tissue. 

The answer is B 

The simple squamous epithelium lines the blood capillaries. This is because it is thin (single 

layer of cells) and so easily allow diffusion of materials through it. 

 

Note:  

Epithelial tissue  location 

Cuboidal 

Columnar 

glandular 

Salivary dusts 

Intestines 

Dermis of skin 

 

 

16. Which one of the following processes does not involve osmosis? 

A. Movement of water into guard cells. 

B. Movement of water through the xylem. 

C. Entry of water into the vacuole. 

D. Passage of water across the endodermis. 

The answer is B 

Osmosis is the movement of water from regions of its high concentration to regions of its low 

concentration across a semi-permeable membrane. 

The movement of water through the xylem is not by osmosis because there is no semi- 

permeable membrane but just an open lumen. 

Note: The cells of the endodermis actively transfer salts to the xylem. This causes water to 

move across the endodermis into the xylem by osmosis. The subsequent movement of water 

movement of water into the guard and into the vacuole are both process involving osmosis. 

 

17. The biomass of consumers is always less than that of producers because 

A. producers have to support consumers. 

B. consumers have a low productive rate. 

C. energy is lost through body processes of consumers. 

D. consumers are small in size.  

The answer is C 



The producers always have more biomass than the consumers because energy is lost during 

body process, e.g. respiration and excretion of the consumers. The consumers have less 

energy and therefore less biomass that can be supported by such energy than the producers. 

 

Note: the progressive loss of energy at each trophic level puts levels puts a limit on the 

total biomass at each trophic level and the number of trophic levels 

 

18.  Marine cartilaginous fish solves its osmoregulatory problems by 

A. Swallowing Sea Water and having few glomeruli. 

B. Actively extruding salts. 

C. Retaining urea to increase the osmotic potential of the body fluids. 

D. Excreting trimethylamine oxide.    

The answer is C 

Marine cartilaginous fish (elasmobranchs) such as dog fish and sharks have solved their 

osmoregulatory problems by retaining urea to increase the osmotic potentials of their body 

fluids to slightly above that of sea water. As a result, the little water that flows in readily 

expelled by the kidneys 

In addition, they have that are impermeable to urea. 

Note: the other options are osmoregulatory strategies used by marine teleosts (marine bony 

fish) 

     

19.  If a long-day plant has a critical night length of 10 hours, which one of the following con-

ditions would allow flowering in the plant? 

A. 8 hours light and 16 hours darkness. 

B. 16 hours light and 8 hours darkness. 

C. 12 hours light and 12 hours darkness. 

D. 10 hours light and 14 hours darkness. 

The answers is B 

Long day plants flower when exposed to their critical night or less. In other words, they require 

a photoperiod of more than their critical day length in order to flower. In this case the plant 

requires exposure to more than 14 hours of light (its critical day length). Hence the condition 

of 16 hours light and 8 hour darkness will allow flower in the plant 

20. Which one of the following patterns of behavior in rats would be a result of latent learning? 

A. Avoiding to eat poisoned food. 

B. Associating smell with presence of food. 

C. Young rats following their mother. 



D. Being aware of escape routes.  

The answer is D 

Latent learning is the form of learning that is not immediately expressed in an overt response. 

Latent learning is used by animal to navigate a maze more efficiently by finding escape routes 

 

21.  Which one of the following plant tissues, have cells with walls least adapted for support? 

A. Sclerenchyma. 

B. Collenchyma. 

C. Tracheids. 

D. Xylem vessels. 

The answer is B  

Sclerenchyma xylem vessels and tracheid are lignified and as much have increased tensile 

strength to provide support to the plant. 

Collenchyma tissue only has extra depositions of cellulose and pectin in the cell wall which 

compared to other support tissue is the least adapted for this function. 

 

22. Analysis of a sample of DNA showed that 33% of the bases were adenine. The percentage 

of guanine bases in the sample was 

A.  34. 

B.  33. 

C.  17. 

D.   28. 

The answer is C 

According to Chargatt’s rule of base pairing 

Adenine (A) pairs with thymine ( T ) 

Guanine (G) pair with cytosine (C) 

As such the ratio of A: T is 1:1 and that of G: C is also 1:1 

Therefore, percentage of A =percentage of T = 33% 

Thus, percentage of guanine and cytosine = ½ (100% - (33%x 2) 

     =34% 

Since concentration of G = concentration of C 

Concentration of G =  
34 %

2
 

`      =17% 

Hence the percentage of guanine bases in the sample is 17% 

 



23. A man with an allele for normal colour vision is married to a woman whose father was colour 

blind.   The probability of the couple getting a child with a defective allele is 

A.  ¼  

B  ½  

C. 
1

3
 

D. 
3

4
 

The answer is B 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

24. Which one of the following does not occur during photorespiration? 

A. Oxygen is used up. 

B. Wasteful loss of carbon as carbon dioxide. 

C. Carbon dioxide is used up. 

Let N represent the allele for normal colour vision  

      n represent the allele for colour blindness 
 

Parental phenotypes  Normal vision  X Normal (carrier) 

Parental genotype   XNY   X XNXn  

 

Meiosis 

 

Gametes    XN Y   X XN Xn 

 

 

 

Random fertilization 

 

 

 

Offspring genotype  XNXN       XNXn     XNY  XnY 

Offspring phenotype           (normal)     (normal)              (normal)              (color blind) 

 

 

From the cross above, it is clear that there are 2 out of 4 children with a defective allele (n) . 

Hence the probability of getting a child with a defective allele is 
1.

2
 

Note: The woman whose father was colour blind is a carrier (XN Xn ) 

The probability of getting a child with a defective allele (
1

2
) is different from that of getting a 

child who is colour blind, which is 
1

4
 



D. Wasteful loss of energy.  

The answer is C 

Photorespiration refers to the process whereby oxygen is added to ribulose biphosphate 

(RuBP) thereby breaking it down into carbon dioxide and water. 

The process thus uses up oxygen, leads to loss of carbon, as carbon dioxide, and energy. 

However, no carbon dioxide is used up, it is instead produced. 

Photorespiration occurs only in C3 plants due to high oxygen and low carbon dioxide partial 

pressure and / or high temperature. In such conditions, oxygen outcompetes carbon dioxide 

for the enzyme RuBP carboxylase, which then takes up the oxygen and releases the fixed 

carbon dioxide. 

 

25. In estimating the population of Tilapia in a fish pond, 60 fish were captured, marked and 

released. After 2 days, 50 were captured and out of which 10 were marked. The population of 

Tilapia in the fish pond was 

A. 300 

B. 400 

C. 200 

D. 100 

The answer is A 

In the capture methods the formula below is used to estimate the population size 

 

 

 

 

 

 

 

 

 

 

26. In sponges, the different types of cells are independent of each other in function because 

A. the different cells show division of labour. 

B. collar cells maintain the flow of water. 

C. sponges are made up of collar flagellates. 

D.   the cells are not coordinated. 

 

The answer is D 

Estimated population = number of organisms  x number of organisms  

    

                                          in first sample   in second sample 

                                               Number of organisms recaptured 

 

   =        60 x 50 

    10 

   = 300 fish 
 



In sponges the different types of cell are functionally independent of one another as there 

is no trace of a nervous system to coordinate the cells. 

This is called colonial organization and sponges are best regarded as colonies of single 

cells. 

 

27. Figure 2 shows some reactions in the respiratory pathway. 

 

 

 

 

 

 

      The enzyme which catalysis the reaction marked x is 

A. Pyruvate dehydrogenase. 

B. Acetyl Co A dehydrogenase. 

C. Pyruvate decarboxylase. 

D. Acetyl Co A decarboxylase. 

The answer is A 

During glycolysis, pyruvic acid (3C) is decarboxylated to acetyl-Co A by the enzyme  

pyruvate decarboxylase. At the same time, two hydrogen atom are removed from the 

pyruvic acid which are accepted by NAD to form reduced NAD (NADH2). This 

dehydrogenation is catalyzed by the enzyme pyruvate dehydrogenase 

 

 

 

 

 

 

 

 

 

 

 

 

28. A good pesticide is one which 

A. kills a wide range of organisms. 

Acetyl CoA 

x 

CO2 

Pyruvic acid  

NADH2 

Acetyl CoA 

x 

CO2 

Pyruvic acid  

NADH2 

Pyruvate decarboxylase 

Pyruvate dehydrogenase 



B. persists for a long time after its application. 

C. kills pests at different trophic levels. 

D. easily transforms to non-toxic forms. 

The answer is D 

-  A good pesticide has three properties: 

- It must be specific 

- It must remain for a short time in the environment i.e. easily transform to a non- toxic 

form 

- It must kill the designated population only or should be specific. 

 

29. Which one of the following is correct about ectotherms? 

A. Have cold blood which is warmed by the surroundings. 

B. Regulate body temperature mainly by metabolic reactions. 

C. Much of the heat in their bodies is gained from the surroundings. 

D. Lack means to regulate body temperature.  

The answer is C 

Ectoderms are animals that gain heat from the environment 

 

Note: The blood of ectoderms is not actually cold 

Also, ectoderms regulate their body temperatures by behavioral means 

 

30. Which one of the following conditions reduces the affinity of hemoglobin for oxygen? 

A. High oxygen concentration. 

B. High carbon dioxide concentration. 

C. Low body temperature. 

D. High pH of the blood. 

The answer is B 

The affinity of haemoglobin for oxygen is reduced by  

 Low oxygen concentration. 

 High carbon dioxide concentration 

 High body temperature 

 Low PH 

High carbon dioxide concentration (or low PH) has the effect of establishing 

deoxyhaemoglobin. This favors the unloading of hemoglobin hence reducing its affinity for 

oxygen. 



 

31. The insect compound eye receives more stimuli per unit time than the mammalian eye 

because the 

A. insect eye occupies a larger part of the head than the mammalian eye. 

B. time lapse between reception of light stimulus and recovery is short. 

C. insect eye has more focusing units than the mammalian eye. 

D. insect eye has a wider field of view.  

The answer is B 

The compound eye has high flicker response 

 

32. A couple had children with a disorder that appeared only in sons. Which one of the 

following statements is true about this occurrences? The disorder is 

A. sex linked and the mother is a carrier. 

B. caused by multiple alleles. 

C. sex linked and both parents are carriers. 

D. sex limited to males and the father is a carrier.  

The answer is A 

A sex – linked character is one which is controlled by a gene carried on the sex chromosomes 

and is inherited along with sex. Such a character is determined by a recessive allele located 

on the X- chromosomes. 

Since males are heterogametic (XY) and the Y –chromosomes is genetically empty, then 

males can never be carriers; they are either normal (e.g. XH Y) or sufferers (e.g. Xh Y). also, 

for the same reason, the father can never pass on such genes to their sons; he can only pass it 

on to his daughters. 

Females are homogametic (X X). as such females can normal (e.g.   XH  XH ) , carriers ( e.g. 

XH   X h ) or sufferers (e.g.  X hX h). 

We thus conclude that the disorder is sex- linked and mother is a carrier. This can be illustrated 

with hemophilia as below. 

  



 

 

 

Let              H      = be the allele for normal blood clotting  

       H     = be the allele for haemophilia 

Diagram  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note:  A sex – limited character is one which is controlled by a gene located on any chromosome 

but expresses itself in only one of the two sexes. 

Multiple alleles are two or more alternative forms of a gene controlling a particular characteristic, 

of which any two may occupy the same gene loci on homologous chromosomes. 

For example, the three alleles controlling the ABO blood group system in humans and those 

controlling eye colour in mice. 

 

33. A cell is said to have full turgor pressure when 

A. the cell membrane is just touching the cell wall. 

B. water enters the vacuole by osmosis. 

C. water leaves the vacuole by osmosis. 

D. the cell wall cannot be stretched any-more. 

The answer is D 

When a plant cell is placed in a hypotonic solution, water enters its vacuole by osmosis. This 

makes the volume of the protoplast to increase, so causing it to press against the cell wall. 

Let H represent the allele for normal blood clotting  

      h represent the allele for hemophilia 
 

Parental phenotypes  Normal vision  X Normal (carrier) 

Parental genotype   XHY   X XHXh  

 

Meiosis 

 

Gametes    XH Y   X XH Xh 

 

 

 

Random fertilization 

 

 

 

Offspring genotype  XHXH       XHXh     XHY  XhY 

Offspring phenotype           (normal)     (normal)              (normal)              (Hemophilic boy) 

 

 

From the cross above, it is clear that there are 2 out of 4 children with a defective allele (h). 

Hence the probability of getting a child with a defective allele is 
1.

2
 

Note: The woman whose father was colour blind is a carrier (XN Xn ) 

The probability of getting a child with a defective allele (
1

2
) is different from that of getting a 

child who is colour blind, which is 
1

4
 



This outward pressure, called turgor pressure, stretches the cell wall and opposed by an 

inward pressure (pressure potential) exerted by the cell wall against the cell’s contents. 

Turgor pressure reaches its maximum valves called full turgor pressure when the cell wall 

cannot be stretched anymore. At full turgidity, the pressure potential (Ѱp) is equal and 

opposite to the osmotic potential (Ѱs) of the cell, i.e.  Ѱp  = Ѱs   =  Ѱs ( since Ѱs is always 

negative) 

Note: when a plant cell placed in a hypertonic solution, water leaves the cell vacuole by 

osmosis. As a result, the protoplast shrinks and eventually pulls away from the cell wall, a 

process called plasmolysis. The point at which plasmolysis is just about to happen, i.e. when 

the protoplast (cell membrane) is just about to lose contact with the cell wall is referred to as 

incipient plasmolysis 

 

34. Which one of the following is not used to describe a population of organisms? 

A. Density. 

B. Biodiversity. 

C. Size. 

D. Distribution. 

The answer is B  

Population is a group of individual organisms, usually belonging to the same species, within 

a community 

The density, size and distribution are used to describe population. 

Population size refers to the number of individual in the group. 

Population density refers to the number of organisms in the group per unit area. 

Population distribution refers to the pattern or spread of organisms in a given area. 

Note: Biodiversity is the variety of species of on earth is not used to describe a population. 

 

35. Mosses growing on the bark of a tree form an association with the tree called 

A. Mutualism. 

B. Parasitism. 

C. Commensalism. 

D. Predation. 

The answer is C 

Commensalism is an association between two organisms in which one organism (the 

commensal) gains while the other (the host) neither losses nor gains. 

The mosses gain both nutrients and shelter from the tree, but the tree does not receive any 

benefit or harm. 

 

Note: Mutualism is an association between two organisms in which both organisms benefit. 



Parasitism is an association between two organisms in which one (the parasite) lives 

temporarily or permanently in or the other (the host), deriving benefit from it and causing 

harm to it. 

Predation is an ecological interaction in which one organism (the predator) feeds on another 

organism (the prey). 

 

36. Which one of the following is responsible for increasing the pressure of blood flowing in 

veins, back to the heart? 

A. The pumping action of the heart. 

B. Contraction of skeletal muscles. 

C. Closing of valves. 

D. Inspiratory movements of muscles.    

The answer is B 

Contraction of skeletal muscles such as gastrocnemius squeeze blood flowing in veins, so 

increasing its pressure. This propels blood towards the heart. 

This is added by the negative pressure developed in the thorax during inspiration which 

tends to draw blood towards the heart. 

Note: The semi- lunar values in the veins serve to prevent backflow of blood, thereby 

maintaining a one –way flow of blood. 

The pumping action of the heart moves blood from the heart through arteries at high 

pressure to the lungs and the rest of the body. 

 

37.  Which one of the following represents the correct order of events that occurs at the synapse 

during impulse transmission? 

A.  Ca2+ ion influx, release of transmitter substance, depolarization. 

B. Depolarization, release of transmitter substance, Ca2+ ion influx. 

C. Release of transmitter substance, Ca2+ion influx, depolarization. 

D. Release of transmitter substance, depolarization, Ca2+ ion influx. 

The answer is A 

The post –synaptic membrane. Arrival of an impulse at the synaptic causes an influx of 

Ca2+ ions into the knob from the synaptic cleft. 

The Ca2+ ion causes the synaptic vesicles to move towards the pre-synaptic membrane. 

The vesicles fuse with the pre- synaptic membrane and release a transmitter substance into 

the synaptic cleft by exocytosis. 

The transmitter substance diffuses across the synaptic cleft and attaches to specific receptor 

sites on the post synaptic membrane. 



This causes an influx of Na+ ion into post-synaptic membrane, resulting in local 

depolarization of the membrane. If the Na+ ion surge is large enough, an action potential 

(impulse) is generated in the post –synaptic neuron. 

 

38. Figure 3 represents the structure of 

 

A. Amino acid. 

B. Glucose. 

C. Ribose. 

D. Fatty acid. 

The answer is B  

The structure is of glucose. This is because is it an hexose (6 C sugar), C6H12O6, with an 

alcohol (CH2OH) group 6 to its ring structure. 

Note: Ribose is a pentose (5C sugar), C5H10O5 

Amino acids have a general formula which contains an amino group (NH2) and a carboxyl 

group (COOH), thus: 

 

 

 

 

Fatty acids are long carbon chain carboxylic acids of the formula: CH3(CH2)nCOOH, where 

n is around 16 

 

39. Which one of these is not true about the lock and key theory in an enzyme-catalyzed reaction? 

A. A small change in the active site alters the enzyme effectiveness. 

B. The substrate and active site are complementary. 

C. Enzyme catalyzed actions go through the enzyme-substrate complex stage. 

D. A molecule which fits in the active site is a substrate. 

The answer is D 

N 

H 

C 

R 

H 

C 

H O 

OH 



According to the lock and key theory, an enzyme active site has a shape and size which is 

complementary to its specific substrate. Thus anything which alter the shape or size of the 

active site makes the substrate no longer able to fit in, hence affecting the effectiveness of the 

enzyme. 

A substrate with a complementary configuration binds to the active site of the enzymes to 

form an enzyme- substrate complex, in much the way as a key fits in its lock 

Substrate molecules react together to form an enzyme – product complex. 

This then dissociate to release the product and regenerates the enzymes free active site, ready 

to bind other substrates. Thus  

Substrate + enzyme        substrate-Enzymes complex         enzyme + product (s) 

 

Note: Not all molecules that fit in the active site of an enzyme are substrate. For example, a 

competitive inhibitor can also fit, but it is not termed substrate. 

 

40. The following occur during senescence except 

A. Hardening of arteries. 

B. Shrinking body size. 

C. Increased sensitivity. 

D. Mental senility. 

The answer is C 

Senescence refers to the body change that lead to a decreasing life expectancy with age. 

These change include: 

- Mental senility i.e. mental deterioration 

- Atherosclerosis and arteriosclerosis which lead to hardening of arteries. 

- The speed of impulse conduction in nerves decreases and so does sensitivity. 

- Shrinking in body size 

- Osteoporosis 

- Hair becomes grey etc. 

- Decrease in body sensitivity  

 

 

 

 

 

 

 

 



 

SECTION B 

41.  (a) (i) What is meant by negative feed- back in homeostasis? 

Negative feedback is a control system in which a change in a condition from the ideal 

or set point sets into motion a corrective mechanism which returns the condition to its 

set point 

 

(ii) Give two characteristics of an efficient homeostatic system. 

- Must respond quickly to deviations from the set norm 

- Should allow only small deviations from the norm 

 

(b) Marine invertebrates have body fluids which have same solute concentration as sea water. 

State one advantage and one disadvantage of this situation. 

Advantage  

There is no need for these organisms to carry out osmoregulation 

 

Disadvantage  

Their habitat is restricted to the sea 

 (c ) Halophytes lives in salty marshes 

(i) What physiological problem do they face? 

- Can lose water to the surrounding water by osmosis 

- They also face a problem of high concentrations of ions building up in their cells 

- Can experience physiological drought 

 

(ii) Suggest how the problem are overcome 

- The possess tissues that tolerant to physiological drought 

- Some store water in succulent stems and leaves 

- Some regulate their salt content by excreting salts from salt gland at the leaf 

margins e.g., sea milk worth 

- Halophytes have root hairs a higher solute concentration than those of ordinary 

plants, which enables them to absorb water by osmosis in the normal way 

- Air spaces in leaves provide buoyancy and make air available in water logged 

anaerobic mud 

- Their leaves have reduced number of stomata to reduce the rate transpiration 

 



42.Figure 4 illustrates election acting on a population of butterflies. 

 

 

 

 

 

 

 

(a) State the types of natural selection being exhibited in the figure. 

 

Disruptive selection 

 

(b) Explain how this type of natural selection affects the phenotypic characteristics of the 

population 

 

Selection pressure acting from within the population as a result of increased 

competition may push the phenotypic characteristics away from population mean 

towards the extremes of the population 

Thus the intermediate phenotypic characteristics are selected against in favor of the 

two extremes of the phenotypic characteristics. 

 

(c) (i) in the space below sketch the distribution curve that would result after many 

generations of this type of natural selection shown in (a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

(ii) What ecological effect does the type of selection have on the population? 
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- It split the population into two subpopulations, each which may give rise to a 

new species 

- It can also lead to appearance of different phenotypes within the population, i.e. 

polymorphism. 

- Reduces intraspecific competition leading to better survival of the 

subpopulations 

 

(d) State the importance of genetic variation in natural selection 

 

Genetic variation leads to phenotypic variation within a population, upon which 

natural selection acts. 

 

Note: selection is the process by which those organisms which are physically, 

physiologically and behaviorally better adapted to the environment survive and 

reproduce: those organisms not well adapted either fail to reproduce or die. 

There are 3 types of selection: 

 Stabilizing selection 

 Direction selection 

 Disruptive selection 

 

43. Figure 5 shows change in dry mass of the embryo, endosperm and total mass of maize seeds 

germinating in light condition. 

 

 

 

 

 

 

 

 

 

 

(a)  Explain the changes in relative dry mass of the  

(i) Endosperm 

The dry mass of the endosperm first decreases gradually and then rapidly because food reserves 

are respired and some are reallocated to the embryo 

 

(ii) embryo 
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The dry mass of embryo gradually increase due to food reserved obtained from the endosperm and 

later from photosynthesis 

(b) Explain why the total dry mass of the seedling initially decreases then later increases 

The initial decrease in the total dry mass is due to the aerobic respiration occurring. This 

consumes sugar in both the embryo and endosperm. 

Later, the total dry mass increases as the first foliage leaf emerges and starts to 

photosynthesize. The carbohydrate formed more than compensate for the respiration losses so 

that there is a net increase in total dry mass. 

 

( c) Suggest with reason, what would happen to the total dry mass of seedling if the seeds were 

germinated in the dark 

The total dry mass of the seedling would continue to decrease gradually with no subsequent 

increases. 

This is because the food store would be depleted by respiration and no photosynthesis 

would occur in the dark compensate for the loss. 

 

 

44. Figure 6 show the variation of a nerve impulse conduction speed with diameter, of myelinated 

and non-myelinated fibres 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Compare the variation of speed of conduction with diameter I the two types of fibres 
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 Similarities 

- In both myelinated fibre, the conduction speed increases with increase in the diameter 

of the nerve fibre. 

- At diameter 1 unit the conduction speed is the same 

 

Differences  

-  At diameters below 1 arbitrary unit conduction speed is higher in non-myelinated 

fibers 

- At diameter above 1 arbitrary unit conduction speed is higher in myelinated fibres 

 

(b) Explain the difference in the conduction speed of the two fibres. 

 

- Generally conduction speed is higher in myelinated than non-myelinated fibres 

because there is salutatory conduction, where impulses jump from one node of Ranvier 

to another 

 

(c) Suggest the significance of transmission speed in nervous communication 

 

- Fast transmission of impulse from receptor to muscles allow rapid responses to stimuli, 

thus enabling the animal to escape danger. 

- Quick impulse transmission enables an organism to respond rapidly to changes in the 

environment, which is important for its survival. 

Note: 

Conduction speed of impulses along axon is determined by three factors 

- The larger the diameter of axon the faster the speed. 

- Myelination speeds up conduction speed 

- The higher the temperature the higher the conduction speed 

 

45. (a) Give the meaning of ach of the following forms of behavior 

    (i) Habituating 

- Habituation is a form of learning in which an animal gradually ceases to respond to a 

continuously repeated stimulus not associated with reward or punishment. 

    (ii) Imprinting 

- Imprinting is a form of behavior in which a young animal learns to recognize and follow 

its parent right from the time it is born. 



   (iii) Instinctive behaviours 

- Instinctive behavior is the immediate comprehension and response to a new situation 

without trial and error. 

(b) State the benefit of each of the form of behaviour to an animal 

(i) Habituation 

- Habituation enables a young animal to understand neutral elements in the environment 

such as movements due to wind. 

- It enables an animal to save energy by not responding to non-harmful stimuli over and over 

again. 

- It enables the animal to adjust to live in the environment with high intensity of some stimuli 

which may not be harmful to its life 

(ii) imprinting  

- Imprinting enable a young animal to acquire rapidly skill possessed by the parents 

- It also enables a young animal to closely follow its parents which gives it protection and 

food 

- It enables the offspring to associate and identify with the species. This enables mating 

among members of the same species 

- The young ones are able to recognize their parents among other members of the species 

(iii) instinctive behaviour 

- Instinctive an animal to solve quickly new problem without mistakes. 

- It enables an animal to use its past experience in one situation to easily solve a similar 

problem. 

- It is important in animals that live solitary life and cannot learn from others. 

 

46. Figure 7 show the concentration -3 phosphate (GP) and ribulose biphosphate (RuBP) during 

an investigation in which a sample of chlorella was allowed to photosynthesis at very low and 

very high carbon dioxide levels. 
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(a) Explain the change in concentration of RuBP at  

(i) High carbon dioxide levels 

 

The concentration of RuBP is low because RuBP combines with carbon dioxide and water 

to form glycerate- 3 phosphate (GP). 

Note:  

RuBP + CO2 + H2O      RuBP  carboxylase        2GP 

 

(ii) Very low carbon dioxide levels 

The concentration of RuBP is high. This is because RUBP is being regenerated from 

triose phosphate, but since carbon dioxide concentration is low, RuBP is not being used 

hence it accumulates 

(b) Suggest why the concentration of GP falls when the levels of carbon dioxide is reduced 

 

Carbon dioxide combine with RuBP in the presence of RuBP carboxylase to generate GP. 

Hence low carbon dioxide levels lead rate of formation of GP 

 

(c) Name two factors which must have been kept constant in the investigation 

Temperature 

     Light intensity 

 

(d) Give two difference between cyclic and noncyclic photophosphorylation 

 

Cyclic photophosphorylation Non – cyclic photophosphorylation 

 Involves cyclic pathway of electrons. 

 

 Photo system 1 is the first electron 

donor. 

 Photo system 1 is the last electron 

acceptor 

 Product is ATP only 

 

 

 Only photo system 1 is involved 

 Involves non –cyclic pathway of 

elections. 

 Water is the first electron donor 

 

 NADP is the last electron acceptor 

 

 Products are ATP, reduced NADP and 

oxygen. 

 

 Bothe photo system 1 and 11 are 

involved. 



 

Note: phosphorylation is the process by which ATP is synthesized from ADP and an inorganic 

phosphate using energy. 

In photosynthesis the energy is supplied by light, hence the process is called photophosphorylation. 

It can be cyclic or non- cyclic 

The ATP is formed is formed in the light-dependent stage is used to transfer energy to the light 

independent stage. 

 

 


