
 

UACE BIOLOGY PAPER 2006 marking guideSection A 

1. Which one of the following does not contribute to the short reaction times in bisects? 

A. Large size of omatidia. 

B. High flicker fusion frequencies. 

C. Rapid transmission of impulses. 

D. Large coverage of head by compound eyes.  

The answer is A 

Reaction time is the duration between reception of a stimulus and response to it. Since response to 

a stimulus involves its transmission from receptor to control center and to effectors, the speed of 

transmission is very important. 

Insects have short reaction times because of; 

High flicker fusion frequencies that help in quick synchronization of reception of stimulus to 

response. 

Rapid transmission of impulses. 

Large coverage of head compound eyes. This ensure that receive stimuli from a very wide field. 

2. Figure 1 below represents a stage of cell division. 



  

 

 

Which one of the following stages is represented in figure? 

A. Metaphase of mitosis. 

B. Interphase. 

C- Anaphase. 

D. Metaphase I of meiosis. 

The answer is D 

During metaphase I of meiosis, homologous chromosomes pairs arrange themselves on the equator 

of the spindle. 

These are oriented so that each of the pairs of homologous chromosomes move to the opposite 

pole during anaphase 1. Thus; 

 

 

           

 

 

         

     

Note: In metaphase of mitosis, homologous chromosomes do not pair up and each chromosomes 

arrange itself at the equator of the spindle, independent of the other.  

Fig. 1 
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3. Which of the following structures is found in both xylem and phloem tissues of higher plants? 

A. Sieved tracheid. 

B. Parenchyma cells. 

C. Companion cells. 

D. Hollow vessels. 

The answer is B 

 Both xylem and phloem tissue of higher plants have parenchyma cells. In the xylem, they form 

xylem parenchyma while in the phloem form phloem parenchyma. 

4. Which one of the following pairs of events occur together to increase the oxygen concentration 

in the alveoli of the lungs? 

A. Contraction of diaphragm muscles and internal intercostal muscles. 

B. Relaxation of diaphragm muscles and internal intercostal muscles. 

C. Contraction of diaphragm muscles and external intercostal muscles. 

D. Relaxation of the diaphragm muscles and external intercostal muscles.  



The answer is C 

The oxygen concentration in the alveoli increase during inspiration. This occur when the 

diaphragm muscles contact to flatten out the diaphragm and the external intercostal muscles  

contract to move the ribs upward and outward. This has an overall effect of increasing the volume 

of the thoracic cavity. The intrathoracic pressure thus decreases the air enters into the thorax along 

a pressure gradient. 

5. Loud and low pitched sound is caused by sound waves of 

A. large amplitude and high frequency. 

B. low frequency and large amplitude. 

C. high frequency and small amplitude. 

D. small amplitude and low frequency.  

The answer is B 

Loudness/intensity of sound depends on the amplitude of the sound waves while pitch/quality 

depends on the frequency. 

The larger the amplitude, the louder the sound, the higher the frequency, the higher the pitch and 

vice versa. 

6. During flight in insects, upstroke is brought about by 

A. contraction of direct flight muscles. 

B. relaxation of indirect flight muscles. 

C. contraction of indirect flight muscles. 

D. sudden up thrust of the body.  

 

The answer is C 



The indirect muscles are the major muscles of locomotion in insects. They include; the longitude 

and dorso-vertral muscles. Contraction of the longitudinal muscles causes down stroke. 

Note:  

The direct muscles are attached directly to the base of the wings and serve to stabilize the wings 

at rest. During flight, direct muscles do not play a big role. Their contraction would instead make 

the wing rigid (stable) and resist motion either in upstroke or down stroke. 

 

7. The following are characteristics of amphibians. 

(i) Have moist skins. 

(ii) Carry out external fertilization.  

(iii) Use gills at early stage for respiration. 

(iv) Use lungs for respiration.  

Which one of the following pairs of characteristics limit them from inhabiting a totally terrestrial 

environment? 

A. (i) and (ii). 

B. (ii) and (iii). 

C. (iii) and (iv) 

D. (i) and (iv). 

The answer is B 

In amphibians, use of gills at early stage for respiration and carrying out external fertilization 

require a good supply of water. 

These are adaptations to aquatic life. 

8. Figure 2 shows an ovule of a flowering plant. 



 

Fig. 2 

A triploid nucleus is formed by fusion of a male nucleus with 

A. D and C. 

B. B and C. 

C. A and B. 

D. D and E. 

The answer is B 

During double fertilization in plants, the triploid nucleus (primary endosperm nucleus) is formed 

when a male nucleus fuses with the polar nuclei. In the figure, Band C represent the polar nuclei. 

9. Which one of the following is not a function of progesterone? 

A. Increasing the sensitivity of uterine muscles. 

B. Inhibiting release of follicle stimulating hormone. 

C. Inhibiting release of prolactin. 

D. Promoting growth of mammary glands. 

The answer is A 

Progesterone has the following functions; 

Causes proliferation maturation of the lining in preparation for implantation 



Inhibits the release of follicle stimulating hormone (FSH) 

Inhibits the release of prolactin 

During pregnancy, it is responsible for promoting growth of the mammary glands. 

Note:  

The increasing sensitivity of the uterine muscle to oxytocin is due the increased synthesis of 

estrogens. 

10. Which one of the following pairs of adjustments at a respiratory surface would increase its 

efficiency? 

A. Decreasing the rate of ventilation and increasing blood supply. 

B. Increasing the rate of blood flow and the rate of ventilation. 

C. Increasing the ventilation rate and the distance of diffusion of molecules. 

D. Decreasing the blood supply and the distance of diffusion of molecules. 

The answer is B 

Efficiency of a respiratory surface is affected by how fast the respiratory gases can diffuse 

across it. 

Increasing he rate and the rate ventilation a steep diffusion gradient across a respiratory surface 

increasing efficiency. 

11. Which of the following have a sole function of offering support to the plant? 

A. Sclerenchyma and vessel elements. 

B. Vessel elements and tracheid. 

  C. Sclerenchyma and collenchyma. 

D. Parenchyma and collenchyma. 

The answer is C 



Sclerenchyma and collenchyma tissues are the main supporting tissue in a plant. 

This is their sole function in the plant. 

Note: 

- Vessel elements and tracheid are responsible for transport of material in the plant. 

- Parenchyma is the ground tissue that, in most plants, acts as storage tissue though it also 

provides support in non-woody plants. 

12. The bacteria which converts nitrates to nitrites during the nitrogen cycle are an 

example of 

A. nitrogen fixing bacteria. 

B. nitrifying bacteria. 

C. decomposing bacteria. 

D. denitrifying bacteria. 

The answer is D 

Conversion of nitrates to nitrites reduces the nitrate content of the soil and is called denitrification, 

accordingly, the bacteria that affect this process are called denitrifying bacteria. 

- Nitrifying bacteria convert nitrites to nitrates 

- Decomposing bacteria are responsible for decay/ decomposition of organic matter. 

- Nitrogen fixing bacteria convert/fix nitrogen in the atmosphere to nitrites in the soil 

13. The significance of vascularization of the endometrium before implantation is to 

A. ensure firm attachment of the foetus onto the uterine wall. 

B. prevent menstruation. 

C. assist in producing hormones which maintain pregnancy. 

D. facilitate food and oxygen supply to the foetus. 



The answer is D 

Vascularization refers to the development of blood vessels in tissue. 

It occurs in the endometrium before implantation in order to facilitate food and oxygen supply to 

the foetus via the placenta during pregnancy. 

14. In a human with a non-functional pancreas, digestion of starch in the intestines 

A. be possible because of the suitable pH due to bile. 

B. not occur for absence of enzymes. 

C. would be possible because succus entericus contains the necessary enzymes. 

D. would not occur because of the acidic pH of chyme. 

The answer is B 

The pancreas produces pancreatic juice which contains; pancreatic amylase, pancreatic lipase; 

trypsinogen, chymotrypisn and bicarbonate ions, among other. With a non-function pancreas, these 

substances would not be secreted. 

Accordingly, digestion of starch in the duodenum would not occur because of absence of 

pancreatic amylase. 

15. Which one of the following is true about sex linked characters in humans? 

A. Females never suffer from the trait. 

B. Fathers do not pass on the character to their sons. 

C. Females are either normal or carriers. 

D. Males are either carriers or sufferers. 

The answer is B 



Sex-linked characters are those determined by genes located on the sex chromosomes and are 

transmitted along with sex. Most of these characters are determined by recessive genes located on 

the X-chromosomes. They can only manifest in the female when in homozygous recessive state. 

Note: 

- Father can only pass on such genes to their daughters and never to their sons. 

- Males can never be carries. In the presences of such a gene, males are always suffers because 

the chromosome is genetically empty 

- Females can be normal, carriers or sufferers. 

 

16. The similarities of the skeletal structures of moles, monkeys and whales lead to the conclusion 

that they 

A. belong to the same class. 

B. originate from the same environment. 

C. descend from a common ancestor. 

D. evolved convergingly.  

The answer is C 

According to the principle of comparative anatomy, organisms with structures showing similar 

morphological make-up must have descended from, a common ancestor (divergent evolution). 

For example, similarities of the skeletal structures of moles, monkeys and whales (pentadactyl 

limb) show that they have descended from a common ancestor. 

17. Which one of the following sets of characters is an adaptation in mammals to desert 

conditions? 

A. Uric acid production and short loop of Henle. 

B. Long loop of Henle and urea production. 



C. Ammonia production and long loops of Henle. 

D. Short loop of Henle and urea production.  

The answer is B 

In the desert, animals face a big problem of lack of water yet the tendency to lose that already in 

the body is high. The mammals in desert have long loops of Henle to reabsorb most of the water 

from the urine back into the body and produce urea which requires relatively less water for 

excretion compared to ammonia. 

18. Which of the following cannot be parents of a child of blood group O? 

A. Man of blood group A and woman of blood group B. 

B. Both man and woman of blood group A. 

C. Both man and woman of blood group B. 

D. Man of blood group AB and woman of blood group O.  

The answer is D 

Let IA be the gene blood group A 

      IB the allele for blood group B 

     Io the allele for blood group O 

A man with blood group AB has genotype   lA lB while a woman with blood group O has genotype  

lo lo. Thus a cross between these cannot produce a child with blood group O. thus, 

 

 

 

 

Parent  IAIB   x  IoIo 

 

 

Gametes  IA IB    Io 

 

 

Offspring       IAIo   IBIo 

 

Phenotype                   blood group A        Blood group B 



Note:  

The other combinations can produce a child with blood group 0 ( 10  10)  if the person with blood 

group A has genotype 1A  10, and one with  blood group B has genotypes 1B  10 

 

 

19. Which of the following characteristics is not used in classifying amphibians and reptiles 

together? Possession at some stage of 

A. post - and tail 

B. two pairs of pentadactyl limbs. 

C. notochord. 

D. nerve cord.  

The answer is D 

Amphibians and reptiles are classified together in the phylum chordate because 

- They have a post anal tail at some stage during development. 

- They have a notochord at some stage of development  

- They have two pairs of pentadactyl limbs. 

 

Note:  

None of these has a nerve cord. The ventral nerve cord is found in insects.  

 

20. If carbon dioxide containing radioactive carbon was added to a suspension of 

photosynthesizing algae, in which one of the following compounds would the radio-active car-

bon show first? 

A. Glucose. 



B. Phosphoglyceric acid. 

C, Ribulose biphosphate 

D. Triose phosphate.  

The answer is B 

If the plant absorbs carbon dioxide containing radioactive carbon, the carbon will first be 

shown in the first stable product of photosynthesis [phosphoglyceric acid (PGA) 

 

Recall:  

 In the dark stage of photosynthesis, CO2 reacts with ribulose biphosphate (RUBP) to form a 

non-stable, 6-carbon compound in presence of RUBP carboxylase. 

The 6-carbo compound readily breaks down to form 2 molecules of phosphorgylyceric acid 

the first stable product of photosynthesis. 

 

21. Etiolation in plants is usually a response to 

A. insufficient nutrients. 

B. low temperatures. 

C. insufficient light, 

D. too much water. 

The answer is C 

Etiolation is the growth of plants in response to insufficient lights supply. 

It is characterized by growth 

- Yellow leaves 

- Small folded leaves 

- Increased distance between successive nodes. 

  

  



 

22. Figure 3 shows changes hi electrical potentials in an axon membrane when an impulse 

is transmitted. 

 

 

 

 

  

At which stage of the electrical potentials marked, is the axon most permeable to sodium ions? 

The answer is A 

During an action potential the permeability of sodium ions is highest during the depolarization 

phase which is occurring at A. 

23. Which one of the following is a disadvantage of a trachea system for gaseous exchange in 

insects? 

A. Ventilation is limited. 

B. Tracheoles are impermeable. 

C. Spiracles are too small. 

D. The system does not supply all body parts.  

The answer is A 

The tracheal system of an insect consists of a branched network of tubes called trachea. These 

branch repeatedly to ramify all through the body tissue by means of the minute, highly permeable 

tracheoles. As such, the tracheal system allows oxygen to diffuse from the outside air directly to 

the tissues, without the need of a transport system. Efficient though it appears, the tracheal system 
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is disadvantaged by an inadequate ventilation mechanism. Ventilation is dependent of the 

movement of the thorax and abdomen, yet their range of expansion is limited. Thus less air is 

exchanges through the tracheal system, a fact that limits the size of insects. 

Note:  

Air enters and leave the tracheal system via numerous pores in the abdomen and thorax called 

spiracles. Although they appear small, their large number increases the effective surface area for 

entry and exit of gases. 

24. A climax community is one in which 

A. succession is at its peak. 

B. a carrying capacity has been reached. 

C. succession has ceased. 

D. death rate of organisms is at its lowest. 

The answer is C 

In a climax community of succession, the community is stable and succession has ceased. 

25. Which one of the following is not a function of the skeleton in insects 

A. Support of body. 

B. Protection of delicate body parts. 

C. Prevention of desiccation. 

D. Secretion of wax. 

The answer is D 

The skeleton of insects is external –a exoskeleton. It serves the following functions: 

- Support the body 

- Protects the delicate internal structures. 



- Prevent desiccation 

Note; 

Wax secreted from within the body and just deposited on the cuticle. It is not secreted by the 

exoskeleton. 

26. Which of the following structures is haploid? 

A. Primary oocyte. 

B. Spermatogonium. 

C. Secondary oocyte. 

D. Germinal epithelium. 

 The answer is C 

During gametogenesis, the germinal epithelium, primary gametes (primary oocyte) the primary 

spermatocyte), oogonia and spermatogonia are diploid (2n). However, the secondary oocyte 

secondary spermatocyte, spermatid, spermatozoan and ovum are haploid (n) 

 

27. In higher plants, the problem of obtaining oxygen for respiration is solved by leaves possessing 

A. large intercellular spaces. 

B. compact palisade layer. 

C. thin lower epidermis. 

D. numerous stomata on lower epidermis. 

The answer is D 

To obtain enough oxygen for respiration, leaves of plants have numerous stomata especially on 

the lower epidermis. This reduces resistance to entry of oxygen into the leaf. 

 



28. Which one of the following is a method used by marine bony fish to overcome the problem 

of possessing body fluids that are hypotonic to the surroundings? 

A. Increase high glomerular filtrate. 

B. Extensive reabsorption of salts. 

C. Retention of urea. 

D. Elimination of non-toxic nitrogenous waste. 

The answer is D 

Marine bony fish have body fluids which are hypotonic to sea water leading to a greater tendency 

of water to move into the sea by osmosis. This problem is overcome by the following processes: 

- By swallowing sea water and having a kidney with a relatively low filtration rate. 

- By actively extruding salts by means of chloride secretary cells in the gills. 

- By eliminating nitrogenous waste in form of compound which is soluble and non-toxic.This 

compound is trimethylamine oxide which  comparatively little water for its elimination. 

 

29. Good drainage and ploughing of soil reduces the process of 

A. nitrification. 

B. decomposition. 

C. denitrification. 

D. nitrogen fixation 

The answer is C 

The answer is Good drainage and ploughing improves soil aeration which in turn improves the 

delivery of oxygen to the soil. This reduces the activity of anaerobic bacteria in the soil. Since 

anaerobic bacteria are responsible for the process of denitrification, improved aeration reduces this 

process. 



Note:  

Nitrification, decomposition and nitrogen fixation are carried out by aerobic bacteria. 

If the solute potential/ osmotic pressure (concentration) of the external solution is higher than that 

of the cell, then the external solution is said to be hypertonic to the cell solution. 

Note:  

- If it is lower the external solution is hypotonic to the cell solution 

- If it has the same concentration, the external solution is isotonic to the cell solution  

 

30. If the solute potential of the external solution is higher than that of the cell, the solution is said 

to be 

A. hypotonic to the cell solution. 

B. hypertonic to the cell solution. 

C. isotonic to the cell solution. 

D. of lower osmotic pressure than the cell solution. 

Answer is B 

31. Which one of the parts of a mammal possesses an epithelial tissue as shown in4? 

 

 

 

 

 Fig. 4 



 

A. Oviduct. 

B. Ileum. 

C. Respiratory tract. 

D. Loop of Henle. 

Answer is B 

The ileum is lined with columnar epithelium possessing microvilli on their free surface to increase 

absorptive surface 

32. The type of learning that involves the immediate understanding and responding is 

A. imprinting. 

B. associative learning. 

C. insight learning. 

D. habituation. 

The answer is C 

Learning may be classified into five categories. 

 Insight, learning is the immediate comprehension and response to a new situation without 

trial and error. It involves mental reasoning/ intelligence. 

 Habituation is a process which an animal gradually ceases to respond to a stimulus.  If this is 

presented repeatedly in the same amount and fashion for a long time. 

 Associative learning is when an animal learns to associate a particular response with a reward 

or punishment. 

 Conditioning is when an animal learns to respond to a previously non-stimulating stimulus as 

a result of it being presented repeatedly in pairs with a usual stimulus. For example, a dog 

learning to salivate at the sound of the bell. 



 Trial and error learning. Occur when an animal learns to associate a particular behavior with 

an unexpected reward, for example, a dog rewarded with food each times it jumps onto a chair 

eventually learns to jump onto that chair each time it enters the room. 

 Imprinting is form of behavior in which younger animals learn to follow the parents right from 

the time they are born. 

33. Prolonged menstrual period may be caused by 

A. high levels of progesterone. 

B. a decrease in production of follicle stimulating hormone. 

C. high levels of luteinizing hormone. 

D. a deficiency in oestrogen. 

The answer is D 

Just after menstruation, the anterior lobe of the pituitary gland starts secreting follicle stimulating 

hormone, this stimulates the walls of the secondary follicle and tissues of the ovary to secrete 

another hormone oestrogen. 

The immediate effect of oestrogen is to bring about healing and repair of the uterine wall following 

menstruation. As a result, deficiency of oestrogen delays the healing process and longs menstrual 

flow. 

34. Auxins are often used as selective weed killers on lawns because 

A. same dosage of auxins affects different plant parts, differently. 

B. they can be manufactured artificially 

C. auxins always kill dicotyledonous plant. 

D. Auxins remain on the vegetation long after application.  

The answer is A 

Auxins usually affect different plant parts differently at the dosage. 

For example, high concentrations of auxin inhibit root growth promotes shoot growth. The reverse 

is true for how auxin concentration. 



For this reason, 2,4-Dchlorophenoxyacetic acid (an artificial auxin) is used commercially as a 

selective weed killer, to rid lawns of unsightly broad-leaved plants without destroying the grass. 

This is because, 2,4-D selectively induces distorted growth and excessive respiration in broad-

leaved plants, leading to their death. 

 

35. The compounds which act as oxidizing agents during anaerobic respiration in plants are 

A. NAD and pyruvic acid. 

B. ethanol and NAD. 

C. NAD and FAD 

D. NADP and pyruvic acid. 

No answer 

An oxidizing agent is a substance that accepts hydrogen. 

In respiration (aerobic or anaerobic) NAD accepts hydrogen atom to form NADH2 during 

the first step of glycolysis. 

During anaerobic respiration in plants, pyruvic acid from glycolysis is decarboxylated to 

acetaldehyde (ethanal) which accepts hydrogen to form ethanol.  

36. In any ecosystem, a continued input of energy is required because 

A. matter is continually used in metabolic process. 

B. biological succession occurs very slowly. 

C. of the continued increase in population in the ecosystem. 

D. energy is lost each time it is transferred between organisms.  

The answer is D 



In an ecosystem, energy is lost at each trophic level in form of heat and respiration. As a result, a 

continued input of energy is required in order to sustain life in the ecosystem. 

37. During the heat of the day, control of stomatal movements to reduce excessive water loss 

is due to 

A. active accumulation of mineral ions in the guard cells. 

B. synthesis of abscisic acid. 

C. inter-conversion of glucose and starch in the guard cells. 

D. synthesis of glucose during photosynthesis.  

The answer is B 

During water stress, as occurs in the heat of the day, Abscisic acid is produced by cells in the 

leaves and initiate immediate closure of stomata. This reduces excessive loss of water from the 

plant during these conditions. 

Recall: The scarcity of water and intense solar radiation induce synthesis of Abscisic acid 

 

38. Sucrose is a non-reducing sugar because it 

 A. it is not fully digested. 

B. lacks reducing groups. 

C. is a disaccharide molecule. 

D. is a ketose sugar. 

The answer is B 

Sucrose is a non-reducing sugar because it lacks reducing groups. 

Recall: Reducing sugars have reducing group which are capable of reducing Cu2+ to Cu+ ions 

in solution. 

 

39. Which of the following animals have the most efficient system of gaseous exchange? 



A. Insects. 

B. Bony fish. 

C. Mammals. 

D. Amphibians 

The answer is  B 

Fish does not mix inhaled and exhaled air thus maintains the highest diffusion gradient 

 40. Which one of the activities contributes least to the greenhouse effect? 

A. Use of CFCs. 

B. Deforestation. 

C. Excessive use of fertilizers. 

D. Burning fossils fuels. 

The answer is C 

Accumulation of CO2 in the atmosphere prevents heat energy from escaping from the earth. 

This result in accumulation of heat energy on the earth’s surface a phenomenon known as 

greenhouse effect 

Any activity which result in accumulation of CO2 in the atmosphere will therefore contribute 

to green house. These include; deforestation and burning of fossil fuels. 

 

Note : 

Use of CFCs (chlorofluorocarbons) result in depletion of the ozone layer thereby leading global 

warming rather than greenhouse effect. 

Nevertheless, excessive use of fertilizers contributes least, if at all, to the greenhouse effect. 

  



 

 

SECTION B 

41. Figures 5 shows types of arrangements, A and B, of sensory cells in the mammalian eye. 

 

 

   

 

 

 

 

 

 

 

(a) What is the effect of each arrangement on the response of the eye? 

(i) Effects of arrangement A 

Improves sensitivity of eye. 

(ii) Effect of arrangement B 

Improves the visual acuity of the eye. 

 

(b)  Explain how the effect of each arrangement is brought a bout. 

(i) Effect of arrangement A. 

- Many sensory cells synapse on a single bipolar neuron 

- Sub-threshold stimuli failing on individual sensory cells create depolarization 

potentials which summate to form an action potential in bipolar   neuron. 

- The action potential travels to the brain which perceives an image of the area 

illuminated. This improves sensitivity of the eye. 

Sensory cells 

Bipolar neurons 

Optic nerve fibres 

A B 

Figure 5 

 



 

(ii) Effect of arrangement B. 

 

- Each sensory cell synapse on a separate bipolar neuron 

- Light energy from parts of an object which are close together can fall on separate           

sensory cells. 

- If the light energy is large enough an action potential is built up in each cell which 

is transmitted individually to the brain. 

- Thus, the brain interprets these as two or more separate points on the object. 

(c) Under which light conditions is each arrangement most effect and why? 

(i) Arrangement A. 

 

Dim light or light of low intensity. 

 Reason: 

Only sub threshold potentials can summate into an action potential in the bipolar neuron. 

These can be attained by low light intensity. 

(ii) Arrangement B 

Bright light or light of high intensity  

Reason : 

Each sensory cells conveys its own information and thus, requires enough stimulus to 

evoke an action potential in it. 

42. (a) What is meant by water stress in relation to plants? 

Water stress is a condition in which a plant greater tendency to lose water to the 

environment through transpiration than it can obtain by the root system. 

(b) What is the effect of water stress in green plants? 

- It causes wilting 

- It causes reduction in rate of photosynthesis 

- It may lead to shedding of plant leave 



- I cause rapid closure of stomata. 

 

(c)  Outline the structural adaptation of the xylem vessel for long distance transport to water 

and mineral salts? 

- Had elongated cylindrical cells connected end- to –end to form a continuous pipe/ 

vessel. 

- Has a dead cell with no protoplasm to create room for unimpeded flow of water. 

- Walls of its cells are highly lignified and therefore, water –tight to avoid leakage 

during transport. 

- Tubes narrow and lignified to increase capillarity 

- End- walls of the cells are completely dissolved to form a continuous open 

pipe/vessel to allow easy flow of water. 

 

43. Figure 6 shows the effect of changing the osmotic pressure of the external medium 

(Ope), on the osmotic pressure of the blood (Opi), of sea animals A and B 

 

 

 

 

 

 

 

(a) Explain the effect of decreasing the ope on the opi of each animal. 

(i) Animals A 

Opi of A decreases with decrease in Ope gradually in sea water but very rapidly to zero in 

fresh water. 

Sea water fresh water A 

B 

Osmotic pressure of external medium (OPe) decreasing 
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Explanation 

As Ope decrease, the cells of A absorb water from the external environment by osmosis 

which decreases its OPi. This continues up to a point when OPi equals OPe in fresh water,  

OPe A decreases rapidly to equilibrium where OPe = 0 

 

(ii) Animals B 

 

  OPi first decreases gradually in sea water but becomes constant with further 

decrease in OPe in fresh water. 

 Explanation  

Decrease in OPi is due to absorption of water from the external environment by 

osmosis as OPe decreases. 

Later, the animal resists further decrease in OPi despite reduction in OPe by 

regulation of mineral ion concentration in its body fluids by: 

 Secretion of ions into body fluids; 

 Retention of ions from swallowed water. 

 Excretion of nearly pure water. 

 

(b) Using the information provided, suggest an ecological advantage animals B has over 

animals A 

 

Animals B can colonies both sea water and fresh water while A can only survive in sea 

water but not in fresh water. 

 

(c) What is the main osmotic problem faced by sea animals whose opi is less than ope? 

- Tendency of losing water to the external environment with subsequent plasmolysis 

of the body cells. 

- High energy expenditure on maintenance of OPe. 

 



44 (a) What is meant by alternation of generation? 

Alternation of generation is a life cycle of plants which consist of water alternating stages 

of growth (generation); a haploid gametophyte which produces gametes by mitosis and a 

diploid saprophyte which produces spore by meiosis 

The life cycle is complete when the plant passes through both stage as seen in bryophytes 

and pteridophytes 

(b). Ferns and mosses show alternation of generation. State the dominant stage in each case 

(i) ferns: sporophyte 

(ii) Mosses: gametophyte 

(c) Give important of alternation of generation in the life cycle of an organisms  

 

- It promotes variation through meiosis, which then ensures that only the better adapted 

organisms survive. 

- It enables the organism to colonize more than one habitat of varying environment 

conditions. 

- It leads to rapid colonization of habitat as by an organism since several spores are 

produced. 

 

(d) Outline the limitations that mosses face in growing in terrestrial inhabitants 

- Mosses lack a cuticle hence are prone to desiccation 

- Leaves are small and sessile and provide a small surface area for trapping sunlight for 

photosynthesis. 

- Thallus provides a large surface area for water loss thus liable to desiccation. 

- Leave are pale-green and thus have chlorophyll content inadequate for photosynthesis 

- False roots are superficial and incapable of absorbing enough water. 

 

 



45. (a) Outline the cause of gene reshuffling  

- Crossing over prophase 1 in meiosis 

- independent assortment at metaphase 1 of meiosis 

- Random assortment of chromosomes in metaphase I 

- Random fusion of gametes from two parents during fertilization. 

 

(b) In what way may variation resulting from gene reshuffling differ from that caused by 

mutation? 

- Gene reshuffling new combination of the same alleles and as a result leads to variation in 

combinations of the same characters. 

- Mutations lead to formation of completely new alleles leading to production of completely 

new characters. 

(c) What is the importance of variation in a population? 

- May lead to emergence of new species.  

- Increase chances of organisms to survive in different habitats. 

- Increase chance of resistance of organisms to diseases and toxic substances. 

- increases chance of population size control by natural selection 

- Reduces competition for natural resources. 

(d) Explain how constancy of species may be maintained through natural selection  

- Species in a population show variation in characteristic. These act as the basis for genes of 

the next generation. 

- Individuals with characteristic favored by the environment survive to pass on their genes 

to the next generation. 

- Those with unfavorable characteristics are weeded out. 

- This naturally controls the population size as selection pressures are constantly changing 

as do the adaptations of organisms from time to time. 

-  



46. Table 1shows the amount of DDT measured in parts per million (ppn) found in a variety of 

organisms associated with a fresh water lake. 

 

 

 

 

 

 

 

 

 

 

(i) Calculate how many times the DDT is more concentrated in carnivorous fish compared 

with its concentration in water. 

 

Concentration index  = 
(DDT) carnirous fish

[DDT] fresh water
  

= 
1.8

0.003
 

= 6000 times 

 

(ii) What do the results in a (i) show? 

That DDT accumulates in the tissue of organisms along the food chain. 

(b) Explain why the concentration of DDT changes form water to carnivorous fish. 

 

DDT is very resistant to bio-degradation yet has a very high lipid solubility. In animal 

tissue, it becomes concentrated and accumulates in fat tissue along the food chain. 

 

(c) State two effects of DDT to organisms. 

 

- It interferes with the conduction of nerve impulses in the nervous system. 

Where the DDT level measured Amount of DDT/ppm 

Water  

Phytoplankton  

Zooplankton 

Herbivorous fish 

Carnivorous fish 

Fish-eating birds  

0.0003 

0.006 

0.004 

0.39 

1.8 

14.3 



- In birds, it interferes with proper formation of egg shells. 

- DDT has a possible mutagenic effect especially on pests which may end up flourishing 

later with its continued use. 

- Kill pests 

- Interfere with sperm formation 

-  

(d) Explain how a pest sprayed with a pesticide may flourish afterwards. 

Solution: 

- May eradicate predators  

- The pests may mutate breed pesticide- resistant progeny. These survive and become 

selected for and flourish in increasing numbers as the pesticides no longer has effect on 

them. 

 


