
 

UACE BIOLOGY PAPER1: 2012 guide 

Do all numbers 

1. The occurrence of a genetic defect among individuals of an isolated population in a percentage 

higher than expected is likely to be a result of 

A. natural selection 

B. speciation 

C. adaptation 

D. genetic drift 

The answer is D 

Genetic drift refers to variation in the gene frequencies of isolated population which occur by 

chance rather than by natural selection. As a result, certain genetic defects among individuals occur 

at higher frequencies in small isolated populations. 

2. While many fresh water animals possess vacuoles which contract to expel excess water, plants 

living in fresh water do not have such vacuoles. 

A. plant cell walls are impermeable to water 

B. plant cell sap is of much lower concentration than animal protoplasm 

C. water movement into plant is controlled by root  

C. the water potential inside and outside such plant cells is the same. 



The answer is D 

Freshwater animals have cells with contents of lower water potential compared to the surrounding 

water so that there is a high frequency for water to enter their cells by osmosis. To counter this, 

these animals have contractile vacuoles into which they secrete the excess water, from where it is 

discharged to the outside. Fresh water plants have rigid cellulose cell walls which do not allow the 

cell to expand beyond a given limit. This acts as a regulatory mechanism resisting any further net 

osmotic inflow of water from outside.   

3. Figure 1 shows the control of production of hormones in the menstrual cycle. 

 

 

 

 

 

In case of pregnancy, the stage which is maintained as 

A. 1 

B. 2 

C. 3 

D. 6 

The answer is D 

During pregnancy, growth of more Graafian follicles in the ovary must cease. As a result, 

progesterone, the main hormone that maintains pregnancy, inhibits the secretion of follicle 

stimulating hormone (FSH) by the pituitary gland. 

 

4. The actual diameter of a cell organelle which measure 0.4 mm at a magnification of x400 

A. 0.01𝜇𝑚 
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B. 0.1𝜇𝑚 

C. 1.0𝜇𝑚 

D. 0.001𝜇𝑚 

The answer is C 

 

5. Viruses resemble living organisms because they possess 

 

 

 

 

 

 

 

 

5. Viruses are living organisms because they possess 

A. a nucleus 

B. Genetic material. 

C. a cell membrane.     

D. oxidative enzymes. 

The answer is B 

Magnification of organelle    = 
𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑜𝑓 𝑜𝑟𝑔𝑎𝑛𝑒𝑙𝑙𝑒 𝑖𝑛 𝑚𝑖𝑐𝑟𝑜𝑠𝑐𝑜𝑝𝑒 (𝑑1)

𝐴𝑐𝑡𝑢𝑎𝑙 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑜𝑓 𝑜𝑟𝑔𝑎𝑛𝑒𝑙𝑙𝑒 (𝑑0)
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  Note that 

 

  1mm    = 1 x 10-3m 

  1µm   = 1 x 10-6m 



Viruses resemble living organism because they possess their own genetic materials (DNA or 

RNA). 

6. Which one of the following pairs of structures are not homologous?     

A. arms of humans and wings of birds. 

B. Legs of insects and those of mammals.  

C. pods of beans and pericarps of maize grains. 

D. pectoral fins of fish and arms of humans. 

The answer is B 

Homologous structures are those that similar structure form having common ancestral origin but 

are adapted to perform different functions.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        

Examples include arms of humans, wings of bird and pectoral fins of fish, which are based on 

the pent dactyl limb system. Pods of beans and pericarps of maize grains both originate from the 

ovary wall. 

On the other hand, legs of insects and those of mammals consist of different structure forms but 

are all adapted to perform similar functions; they are analogous structure. 

7. Which one of the following occurs in the human female body, following menstruation? 

A. corpus luteum develops. 

B. unfertilized cell is removed from the body. 

C. placenta develops 

D. proliferation of the uterine wall starts. 

The answer is D 

Following menstruation in the human female, the wall of the uterus to proliferate (grow) under the 

influence of oestrogen. This causes repair and development to the uterine wall. 



 

Note:  

The unfertilized egg is removed during not after menstruation. 

Development of corpus luteum and then placenta occur only when fertilization takes place. 

Now, occurrence of menstruation signifies failure of fertilization and so these cannot occur. 

8. Which one of the following parts would show a distinct blue colour if a cross section of a root 

of a dicotyledonous plant was stained with iodine solution? 

A. Pericycle.   B. Piliferous layer. 

C. Endodermis.  D. Pith. 

The answer is C 

In a dicotyledonous plant, endodermis cells have a high content of starch grains. As such, they 

show a distinct blue colour in a cross-section of root stained with iodine. It is for this reason that 

the endodermis is also sometime called the starch sheath. 

9. Figure 2 shows a pyramid of numbers for a food chain. 

 

 

 

 

     

The most likely mode of nutritional relationship between producers and primary consumers is 

A. mutualistic.  B. symbiotic. 

C. parasitic.  D. autotrophic.  
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The answer is C 

The pyramid shows few producers supporting very many consumers. This is often true it the 

primary consumer is a parasite. 

10. Photorespiration does not occur in C4 plants because they 

A. use phosphoenol pyruvic acid for fixing carbon dioxide. 

B. mainly grow at high altitudes. 

C. are more abundant in cold regions. 

D. have succulent leaves which lower the internal temperature.  

The answer is A 

Photorespiration is the process by which a plant takes in oxygen and expels carbon dioxide in 

chloroplasts without the production of ATP. It occurs only in C3 plant because, at high oxygen 

partial pressures of oxygen or at high temperatures, RuBP carboxylase has a higher affinity for 

oxygen than for carbon dioxide. Therefore, it takes up oxygen and releases the fixed carbon 

dioxide. In C4 plants, this does not occur because PEP carboxylase has no affinity for oxygen 

11. Which one of the following changes occurs in a mammalian body, at the onset of an exercise? 

A. Increase in the pH of the blood. 

B. Decrease in the rate of contraction of the diaphragm muscles. 

C. Increase in the rate of tissue respiration. 

D. Decrease in the amount of water vapor in the breath.  

The answer is C 

At the onset of exercise, the adrenaline secretion which occurs in anticipation of exercise induces 

an increase in tissue respiration in order to generate enough energy for the exercise. 

Note:  



Before and during the early stage of the exercise, the sympathetic nervous system is alerted and 

adrenaline is secreted into the blood stream. Adrenaline causes an increase in cardiac output and 

general vasoconstriction of arterioles except those serving vital organs so that blood under high 

pressure is diverted to the active muscles. This induces an increase in tissue respiration in order to 

generate enough energy for the exercise. 

During exercise here is increase in both the rate and depth of ventilation, which is matched to the 

increased metabolic rate so that arterial blood carbon dioxide partial pressure remains normal. 

The metabolic rate of the active muscles increase so greatly that the demand for oxygen rises and 

eventually exceeds its supply. As a result, the muscle starts respiring an aerobically forming lactic 

acid. This accumulates during the race but afterward is oxidized via he Krebs’ cycle or circulated 

to the liver where it converted back to glycogen. For this to happen, oxygen is required, 

constituting the so called oxygen-debt and accounts for the heavy panting that ensure after the 

race. 

12. Water has a comparatively high surface tension and boiling point in relation to other substances 

of similar sized molecules because its molecules are 

A. doubly bonded.  B. polar. 

C. ionic.   D. covalent.  

The answer is B 

Water molecules have polar bonds and therefore form hydrogen bonds each other. This makes 

water molecules to stick together more strongly than any other molecules of similar size. This 

explains why water has a high surface tension and boiling point. 

13. Depletion of the ozone layer is caused by 

A. greenhouse effect. 

B. release of carbon dioxide in the atmosphere. 

C. penetration of the ultraviolet rays. 



D. release of the chlorofluorocarbons in atmosphere. 

The answer is D 

Chlorofluorocarbons (CFCs) are chemical compounds which directly attack and deplete the ozone 

layer. 

14. When are gibberellins formed in the germinating starchy seed? 

A. After water absorption.   B. After production of amylase. 

C. When the radicle emerges.   D. During the production of amylase. 

The answer is A 

During germination of a starchy seed. Gibberellins are formed in the embryo after absorption of 

water (imbibition). Gibberellins diffuse to the aleurone layer where they stimulate synthesis of 

several enzymes including α-amylase. These enzymes catalyze the breakdown of food reserves in 

the endosperm and the products of digestion diffuse to the embryo where they are used in growth 

and development. 

15. The following can result in some variation of the offspring except 

A. haploid parthenogenesis.     B. conjugation. 

C. fragmentation.   D. self-fertilize 

The answer is C 

Fragmentation occurs by breaking up of a whole structure of an organism so that individual 

fragments develop into complete new organisms. It does not usually result in variation as these 

fragments possess the same genetic material as that of the parents. 

Note:  

Haploid parthenogenesis and self-fertilization involve meiosis during gamete formation. As a 

result, variation in offspring is very likely to occur to the new gene combinations introduced in the 

gametes by meiosis. 



Conjugation involves mixing of gene of the two participating individuals and is therefore very 

likely to result in new gene combination in the offspring. 

16. Which one of the following curves in fig 3 correctly represents the breathing rate of an athlete 

under increasing sustainable exercise? 

 

 

 

 

 

 

 

 

The answer is B 

During increasing sustainable exercise, the breathing rate of an athlete is initially constant then 

rises gradually up to a maximum remains constant even when the level of exercise increase. This 

is because athletes are usually acclimatized to performing heavy exercise. 

Note:  

In the early phase of the exercise, the muscles of the athlete have sufficient source of oxygen and 

energy for the exercise in from of myoglobin and creative phosphate respectively. Therefore, there 

is no need to increase the breathing rate. 

As the levels of exercise increase, these stores get progressively depleted in the muscle. Breathing 

rate increase in order to provide oxygen for immediate respiration. Also, due to heavy anaerobic 

respiration taking place in the muscle, much lactic acid is produced. This must quickly be 

converted to pyruvic acid and utilized to provide energy, or he muscle will fatigue. This requires 
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amount of oxygen called the oxygen debt. In an athlete, the oxygen debt is paid during exercise. 

Therefore, the breathing rates increase up to that level when the oxygen provided to muscles is 

sufficient to pay the oxygen debt immediately in the muscles and then stops. 

At this level, the muscle is respiring both aerobically and anaerobically but lactic acid does not 

accumulate the muscles of the athlete because the oxygen debt is paid sufficiently immediately. 

17. The type of succession where recolonisation of an area results into a different community from 

the original one is known as 

A. primary. B. dominant.  

C. deflected. D. secondary. 

The answer is C 

When an established community is destroyed and then allowed to regenerate, sometimes 

recolonization of the habitat leads to establishment of a climax community different from the 

original climax community. This usually occurs as a result of effects of human activities on the 

environment. The new communities are referred to as a plagioclimax and occur by a process of 

succession termed deflected succession. 

Note: 

 A  succession developing on a newly emerged land ( bare rock) or water is called primary 

succession 

 A succession that develops following a fire or similar major disruption to an established 

community is called secondary succession. 

18. Radioactive rays are particularly dangerous in nature because they 

A. cannot be absorbed by plants so they only affect animals. 

B. accumulate in animals and return to the soil when animals die. 

C. cause extremely high temperatures in the environment. 

D. accumulate in high concentrations at high trophic levels.  



The answer is C 

Radioactive rays often cause extremely high temperatures in the environment by giving up their   

high energies to materials through which they pass. This is a great disadvantage in nature.  

19. Hormones influence behaviour in the following two ways except 

A. affecting the growth of nerve connections in the brain. 

B- directly affecting nerve cells and synapses within the central nervous system. 

C. altering the sensitivity of peripheral receptors. 

D. inducing RNA changes to quicken the learning process.  

The answer is D 

Hormones never induce changes in DNA but usually stimulate rapid transcription of DNA and 

translation of RNA to form required proteins. 

Note: 

Hormonal influence of behavior occurs by: 

 Altering the sensitivity of peripheral synapses. 

 Directly affecting nerve cells and synapses within the central nervous system. 

 Affecting the growth of nerve connection in the brain. 

 

20. The type of feeding mechanism shown in figure 4 is 
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Plasma membrane 

Fig 4 



 

A. pinocytosis. B. phagocytosis. 

B. phagocytosis.  D. predation.   

The answer is A 

A form of bulk transport across the plasma membrane in which the cell membrane invaginates and 

takes in liquid droplets is called pinocytosis (cellular drinking). 

Note:  

If the material taken into the cell is solid, the process is called phagocytosis (cellular eating). Both 

processes constitute a form of bulk intake of material into cells, called endocytosis 

 

21. Which one of the following phyla has a dominant gametophyte?  

A. chlorophyta.  B. Spermatophyta. 

B. pteridophyta.  D. Bryophyta. 

The answer is D 

 The phylum Bryophyta (mosses and liverworts) consists of organisms which undergo alteration 

of generation in which the gametophyte is dominant. 

Note:  

 Pteridophyta (ferns) and flowering plants (spermatophyte) have dominant sporophyte 

 Chlorophyta does not undergo alteration of generation 

22. From the following sources of variation, which one has the highest chance of producing new 

species? 

A. crossing over B. Independent assortment  

C. mutation.  D. Random fusion of gametes. 



The answer is C 

Mutation causes a total change in the nature of the gene and therefore has the highest chance of 

reproducing new species. 

Note:  

 Crossing over and independent assortment simply introduce variation among organism of 

the same species but with the same nature of genes. 

 Random fusion of gametes has the least chance of introducing variation and therefore least 

chance of producing new species. 

23. Which one of the following is not a role of the larval stage in animal development? 

A. Dispersal.      B. Asexual reproduction.  

C. Feeding.        D. Sexual reproduction. 

The answer is D 

Larvae are not sexually reproductive organisms as they are immature. 

However, larvae are important in: 

 Dispersal 

 Feeding and may reproduce a sexually. 

24. The passage of glucose molecules from maternal circulation to the fetal circulation across the 

placenta is by 

A. facilitated diffusion.   B. osmosis. 

C. active transport.         D. simple diffusion. 

The answer is A. 

Passage of Glucose molecules from maternal to the foetal circulation across the placenta occurs 

by facilitated diffusion. 

Note: 



 Water crosses the placenta by osmosis. 

 Ions such as sodium, potassium, ion and calcium cross mainly by active transport though 

some diffusion takes place. 

 Amino acids and vitamins cross by active transport. 

 Respiratory gases cross by simple diffusion. 

 Excretory products cross by simple diffusion  

25. The role of calcium ions in muscular contraction is to enable 

A. tropomyosin bind  B. actin bind to myosin.  

C. myosin bind on actin. D. tropomyosin bind on actin. 

The answer C 

Calcium ions are necessary for binding of myosin on actin in order to facilitate sliding of these 

filaments to bring muscle contraction. 

Note: 

Contraction of the muscle occurs following the binding of actin filaments to the myosin bridges. 

Calcium ion bind to actin filaments and expose their binding sites so that they can bind to myosin 

bridges. Also calcium ions activate the ATPase activity of the myosin bridges so that ATP is 

hydrolyses. Releasing energy which is used in the contraction process 

26. Ferns are considered to be more advanced land plants than mosses because sporophytes 

of ferns 

A. are able to produce spores.  B. have green leaves.  

C. develop rhizoids.      D. have a well-developed vascular system. 

The answer is D 

Ferns are more adapted to life on land than Moses because they have true roots and a well-

developed vascular system vascular system. This allows them to draw water from the deeper layers 

of the soil. 



 

27. Figure 5 is a simplified diagram of a tetrapod in a stationary position. 

 

Fig. 5 

Which one of the following would be the correct order of limb movement in the tetrapod if it is to 

move in the direction shown? 

A. (ii), (iv), (iii), (i)  B. (i), (iv). (ii), (iii) 

C. (i), (iii), (ii), (iv)      D. (iii), (iv). (ii). (i) 

The answer B 

During motion of a tetrapod, three feet forming a continuous triangle must always remain on the 

ground in order to move forward, there are two possibilities: (i) , (iv) , (ii) , (iii) or (ii) , (iii) , (i) , 

(iv). 

28. One disadvantage of the multicellular state is that individual cells 

A. are always small in size.   B. lose independence. 

C. become less functional.  D. become less specialized. 

The answer is B  

In Multicellular organisms, cells often become specialized to perform certain functions and 

therefore lose ability to perform other functions. As a result, cells become dependent on each other 

for the function(s) which they are not specialized to perform. 

Key; g-center 

of gravity. 



29. A property of water which facilitates its efficient transportation of glucose is its 

A. ability to form hydrogen bonds with other molecules.  

B. high surface bonds with other molecules. 

C. low freezing point. 

D. high boiling point. 

The answer is A 

Being polar, water molecules from hydrogen bonds with each other and with polar molecules. 

Glucose is a polar molecule and therefore forms hydrogen bonds with water and subsequently 

dissolves in the water. 

30. Which one of the following is correct about the counter current mechanism in teleosts? 

A. Blood with low oxygen concentration flows in the same direction with water of high 

oxygen concentration. 

B. Water of low oxygen concentration flows near blood of high oxygen concentration. 

C. Blood with high oxygen concentration flows in opposite direction to water of high oxygen 

concentration. 

D. Water of high oxygen concentration flows in opposite direction to blood of low oxygen 

concentration.  

The answer is D. 

In a countercurrent mechanism in teleosts; 

 Blood and water flow in opposite directions (countercurrent flow) 

 Water of high oxygen concentration flows past blood of low of oxygen concentration so 

that there is always a concentration gradient facilitating diffusion of oxygen from water in 

to the blood. 

 



31. In which part of the mammalian kidney is blood likely to be most viscous as it flows? 

A. In the afferent vessel. 

B. In the capillaries at the proximal convoluted tubule. 

C. In the afferent vessel. 

D. In the capillaries at the distal convoluted tubule. 

The answer is B 

Blood flows in the following vessel through the kidney: Renal artery →renal arterioles →             

afferent vessel    →        glomeruli   →         efferent vessel   →          vasa recta (capillaries around 

the loop of Henle) → capillaries around the distal convoluted tubule →  renal venules   → renal 

vein. 

In the glomeruli ultra-filtration squeezes out plasma into the glomerular filtrate. Proteins and cells 

remain in the vessels and flows into the efferent vessel. 

Along the proximal convoluted tubule, loop of Henle and distal convoluted tubule, reabsorption 

of water and other useful materials occurs. As a result, viscosity of the blood is highest in the 

efferent vessel and decreases in the order: efferent vessel > capillaries around proximal convoluted 

tubule > capillaries around loop of Henle >capillaries around distal convoluted duct. 

32. Ripening of unripe fruits is facilitated when they are enclosed with ripe ones because 

A. IAA is produced by the ripe fruits to initiate ripening of others. 

B. ripe fruits produce ethene which facilitates ripening of others  

C.  ripe fruits increase the temperature which enhances ripening. 

D. the unripe fruits absorb moisture from ripe fruits which speeds up ripening. 

The answer is B 



Fruit ripening is indeed by plant hormone ethene. Mixing of ripe with unripe fruits facilitates 

ripening of the unripe fruits because ripe fruits produce ethene which diffuses in to the unripe 

fruits. 

33. Determining the commonest plant species a large habitat within a short time can best carried 

out using the 

A. line transect.       B. quadrat. 

C. direct count.       D. aerial view method  

The answer is A 

A line transect involves the use of tape or sting running along ground in a straight line between 

two designated points. Sampling is rigorously confined to spices actually touching the line. This 

gives a quick method of identifying the commonest plant species in a large habitat. 

Note: 

Quadrat and direct count methods are more time consuming while aerial method is not suitable for 

plant species. 

34. Which one of the following is not a characteristic of chordates? 

A. Dorsal hollow nerve tube.  B. Gill pouches. 

C. Vertebral column.    D. Tail notochord 

The answer is D 

 There is no embryonic structure called tail notochord. 

Note: 

Chordates are characterized by: 

 A notochord, which is an embryonic like structure that lies between the dorsal nerve tube 

and the gut. In adults, it forms the vertebral column. 

 Possession of gill pouches or pharyngeal clefts 



35. Excessive use of pesticides in the long term affects mostly 

A. carnivores.   B. parasites. 

C. producers.   D. herbivores 

The answer is A 

Pesticide have a property of bioaccumulation; a phenomenon by which the pesticides occur in 

increasing concentration among organism at higher trophic levels. As a result, they affect 

carnivores mostly because they are at a higher trophic level than producers and herbivores 

36. The walls of collenchyma cells are stained deep blue by methylene blue but not aniline hydro 

chloride. This shows that the walls 

A. are not thickened. 

B. are thickened by lignin. 

C. contain living protoplasm. 

D. are thickened by materials other than lignin.  

The answer is D 

Thickening of plant cell occurs by   deposition of extra layers cellulose or deposition of lignin or 

suberin (cork).  These materials are identified in microscopy by their ability to take up certain 

stains. 

Lignin, for example, stains yellow with aniline hydrochloride but not stain with methylene blue 

Cellulose does not stain with aniline hydrochloride but stains deep blue with methlene blue. 

37. Which one of the following is true about the environment of a forest floor under a thick canopy? 

A. Has wide temperature fluctuations. 

B. Receives far red light. 

C. Develops dense plant growth. 



D. Has heavy soil erosion.  

The answer is B  

In the presence of a thick canopy, ordinary light cannot penetrate to reach the plants under the 

canopy. However, far red light has more energy and can therefore penetrate the canopy, therefore, 

it is far light that is received and utilized by the plants under the canopy. 

38. When the shoot apex of a growing plant is removed, lateral growth is encouraged because 

A. auxins are activated in buds. 

B. growth of lateral buds is stimulated by gibberellins. 

C. more abscisic acid is produced to promote lateral growth. 

D. cytokinins are activated in the absence of auxins at the apex. 

The answer is D 

In presence of the shoot apex, auxins produced by the apex suppress the actions of cytokines in 

the axillary buds so that  the buds will not grow as long as the shoot apex is intact. This is called 

apical dominance. When the shoot apex is removed, no more auxins are produced so that the 

cytokinins in the axillary buds are activated to encourage lateral growth. 

39. Which one of the following features in a bony fish makes it more efficient in swimming than 

a cartilaginous fish? 

A. Strong bony skeleton. 

B. Highly coordinated neuromuscular activity. 

C. Swim bladder. 

D. Stream lined body. 

The answer is C 



Bony fish more efficient swimmers than cartilaginous fish because they contain an air-filled 

structure, called the swim bladder, which enhances their buoyancy during locomotion in water. 

40. During germination of a seed, there is an initial negative growth due to 

A. the increase in metabolic rate. 

B. imbibed water which does not contribute to the dry mass of the seed. 

C. the breaking of the testa as the seed expands. 

D. respiration of food reserves.  

The answer is D  

During the initial phase of germination, breakdown respiration of food reserves occurs in order to 

provide energy for development of the embryo. This occurs at the expense of the dry mass of the 

seedling and therefore accounts for the initial negative growth. 

Section B 

41. Figure 6 shows changes in the size of a population of a producer and consumer in alake over 

time. 

 

 

 

 

 

(a) State which curve represents the  

(i) Producer: X 

(ii) Consumer : Y 

(b) Explain the interaction between the two populations before point A. 
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The population of consumers and producers fluctuate because consumer depends on 

producers for food. 

When the population of consumer is high, they feed o producers at rate which is higher 

than the producers can reproduce. The population of the consumers increases as that of the 

producer decreases. 

When the population of producers falls, that of the consumers also falls due to death of 

some consumers from starvation. This allows the population of producers to recover and 

the cycle continues. 

 

(c) Suggest how human activities could result in the interaction of the population between 

points A and B 

Between A and B, the population of both organism increases. This may be due to:  

Excessive use of fertilizers near the lake. 

Dumping of untreated sewage into the lake 

Deposition of detergents into the lake. 

 

All these activities increase the nutrient content of the lake (eutrophication) thus 

accelerating the growth of producer which in turn support a larger population of consumers. 

 

42. When extensive lake that existed in Bunyoro was reduced to isolated pools many years ago, 

four species of fish evolved as a result. 

(a) Suggest how the drying up of the lake system to isolated pools could have resulted in 

the evolution of the four new fish species. 

Isolated pools form different geographical micro-environments. This causes geographic 

isolation of fish in different pools. It prevents interbreeding and thus no gene flow 

occurs. 

Since conditions are different in the different pools, different characteristics are 

selected for in each of the pools. 

 

(b) Describe how environmental factors act as stabilizing force to natural selection in an 

isolated pool after the evolution of a new species. 



When environmental conditions in each pool change, fish which is better adapted to 

the condition in each pool survive while fish with unfavorable characteristics are 

selected against and do not survive. Since the pools have different conditions, different 

strains of fish evolve. 

 

(c) Suggest what would happen to the fish if water levels rose and the isolated pools once 

again formed an extensive lake system. 

All the different fish species mix up again and: 

Competition between species may reduce the number of some species of fish. The 

better adapted will survive while others die and may become extinct. 

If restricted to different area (niches of the lake, there will be less competition. As a 

result, most or all species may survive so that a lake with different species of fish is 

formed. 

There may restriction of interbreeding so that the different species exist separately in 

the lake. 

If interbreeding occurs, more new species of fish evolve in the lake. 

 

43. (a) State four situation where Mendel’s laws would not apply. 

Multiple alleles 

Linkage 

Gene interaction e.g., epitasis complementary genes or polygenic inheritance 

Lethal genes 

Gene/alleles showing co-dominance 

Mutation  

(b) In an animals species, individual that are homologous for gene A or its allele die. Another 

independent gene B in the homozygous state, blocks this lethal effect, otherwise gene B as no other 

effect on the organism. 

(i) Workout the expected phenotypic ratio of the viable offspring in a cross of individuals of AaBb 

and AaBB genotypes. 

  



 

   male   x female 

Parental genotype AaBb  X AaBB 

Gametes   AB, Ab, aB,  ab AB, aB 

Cross are shown in the pannet squre below: 

 

 

 

 

 

 

 

 From the table, there 4 viable offspring and 4 non-viable offspring 

(ii) State the type of gene interaction in (b) (i) 

   Epistasis 

44. (a) what is chemosynthesis? 

Chemosynthesis is the process by which organic compounds are synthesized from inorganic 

raw material using energy from oxidation of inorganic compounds. 

(b) Outline three ways in which photosynthesis in purple sulphur bacteria differs from that of 

higher plants. 
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Purple sulphur bacteria  Higher plants  

Source of hydrogen (reducing power) is 

hydrogen sulphide. 

Source of hydrogen (reducing power) is 

water 

Produce solid globules of sulphur as bi-

product. 

Do not produce any solid bi-product 

 

Do not give off oxygen during 

photosynthesis 

Give off oxygen during photosynthesis 

 

Use bacteriochlorophyll as the pigment Use chlorophyll as the pigment 

Absorb uv and far red light Absorb visible and red light 

 

(c) Explain why it is possible for photosynthetic and chemosynthetic bacteria to co-exist in 

oxygen free environment. 

 Photosynthetic bacteria release oxygen during photosynthesis, which they both use in 

respiration. They also produce organic compounds which are used by the chemosynthetic 

bacteria for metabolism. 

Chemosynthetic bacteria produce inorganic substrate like hydrogen sulphide which are used 

by the photosynthetic bacteria in their metabolism. 

 

(d) State the importance of chemosynthetic bacteria in nature 

- Chemosynthetic bacteria are important in the decomposition of nitrogenous waste in the 

environment and thus enrich the soil and water with nutrients. 

- They release energy in their metabolism that is used by other organism in synthesis of 

organic compounds. 

- They are producers manufacturing organic compounds that can be utilized by other 

organism. 

 

 

 

 



45. Figure 7 shows the oxygen dissociation curve for a tadpole blood and that of adult frog  

 

 

 

 

 

 

 

 

 

 

 

 

(a) Explain the relative position of the curve for the tadpole blood and that of an adult frog. 

The tadpole curve is to the left adult frog curve. This means that Tadpole blood has 

higher affinity for oxygen than that of adult frog because affinity allows its 

haemoglobin to get saturated at low oxygen tension. 

 

(b) What advantage is the position of the dissociation curve for the tadpole in its 

environment 

- Tadpole haemoglobin becomes fully saturated at low environmental partial 

pressure of oxygen. This allows it to thrive in the low oxygen tension environment. 

- Tadpole blood releases oxygen quickly to the tissue that are at very low oxygen 

allowing the tadpole to be active  

 

(c) How is the skin of an adult frog adapted for gaseous exchange? 

- It is thin to reduce diffusion distance 

- It permeable to respiratory gases to allow easy diffusion 

- It is moist to dissolve respiratory gases for easy diffusion 
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- It presents a large surface area for gaseous exchange 

- It is highly vascularized to readily transport gases and maintain diffusion gradient 

 

46. (a) State three ecological problem which arise from the accumulation of domestic waste in 

urban communities 

- Untreated sewage may end up in water bodies, causing eutrophication 

- Destruction of habitats for living organism in place where it is piled. 

- Decay of the waste in absence of oxygen produces methane a greenhouse gas  

- Leads to transmission of deadly communicable diseases that may lead to destruction of 

lives. 

- Causes soil degradation 

- Causes air pollution. 

(b)  Give two ways reducing domestic waste. 

- Recycling of non-biodegradable materials in domestic waste. 

- Burying biodegradable rubbish. 

- Burning rubbish to treating it with chemicals to reduce bulk. 

- Use of organic waste to generate power (biogas) 

- Use of organic waste to produce fertilizers. use of biodegradable packaging 

- Stopping usage of plastic materials 

- Use of chemicals to decompose the domestic wastes 

- Making crafts out of domestic wastes   

 

 

 

 

 

  



 

(c) Figure 8 show lichen species growing along a 20km transect from urban Centre. 

 

   

 

(i) Explain the trend in the lichen species with distance  

 

The number of lichen species generally increases with distance from the urban centre because the 

level of pollution especially with sulphur dioxide reduce from the center of urban center. 

(ii) Suggest an explanation for the observed number of lichen species at a distance of 10km from 

the urban Centre. 

There is a reduction in the number of lichen species at a distance of 10km from the urban centre. 

This is due to dumping of waste in the area, presence of an industry or small town and bush burning  

 


