
BIOLOGY PAPER 1: UNEB 2014 

Attempt all questions 

1. Which of the following is synthesized at interphase during mitosis? 

A. rRNA 

B. mRNA  

C. DNA 

D. tRNA 

The answer is C                                                                                                                                                                                                                                                                                                                                                         

During interphase of mitosis, there is synthesis of a duplicate copy of DNA (replication of DNA) 

in the nucleus so that at the end of the process, each daughter cell receive exactly one copy of the 

DNA molecule. 

 

2. High levels of luteinizing hormone in the blood leads to the following except 

A. ovulation. 

B. production of progesterone. 

C. formation of corpus luteum. 

D. development of the Graafian follicle. 

The answers is D 

Luteinizing hormone has the highest level in the in the blood at about the 14th of the menstrual 

cycle. It has the following effects: 

 Causes ovulation 

 Stimulates the remaining of the Graafian follicle to develop into corpus luteum 

 It stimulates the corpus luteum to secrete progesterone 

Note: 



LH has no effects on the development of Graafian follicles 

FSH, a hormone released by the pituitary gland, is the one responsible of the development of 

Graafan follicles 

 

3. Chordates have the following characteristics except 

A. dorsal notochord extending into head. 

B. gill clefts. 

C. dorsal hollow nerve tube. 

D. Post anal tail. 

The answer s A 

During embryonic development in chordates, there is a dorsal, longitudinal rod (the notochord) 

which lies between the dorsal tube and the gut. However, it does not extend into the head neither 

does it reach the tail. 

Note:  

Other characteristics of chordates include 

 Dorsal hollow of chordates include 

 Dorsal hollow nerve tube 

 Post anal tail 

 Pharyngeal pouches/ gill clefts 

 

4. The function of the nucleoli in a cell is to form 

A. the nuclear membrane 

B. ribosomes. 

C. the spindle during nuclear division 



D. centrioles. 

The answer is B 

The nucleolus is the site of synthesis of ribosomal RNA which is combined with proteins in the 

cytoplasm to make ribosomes. 

Note: 

The nuclear membrane is organized from membranes of endoplasmic and Golgi body during 

telophase. 

The centrioles arise from pre-existing centrioles by replication during interphase. 

The spindle fibres are synthesized from microtubules in the cytoplasm during prophase using the 

centrioles as microtubule- organizing. They span the cell from end to end, forming a structure 

which, because of it shape, is called the spindle apparatus 

5. Some bacteria when infected with microphages, may make a particular amino acid they could 

not make before. This is due to  

A. transformation, 

B. mutation. 

C. transduction. 

D. conversion. 

The answer C 

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

another by a microphage (bacteriophage or virus, e.g. HIV)’to genetic material of the microphage 

(a victor) is incorporated into the DNA of the bacterium so that the bacterium now function as a 

machine that manufacture the phage amino acids. 

Note:  

Transformation is the process by which bacterial DNA is changed as a result to direct uptake and 

incorporation of foreign DNA from it’s surrounding through the cell   membrane. 



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

Conversion is meaningless in this context. 

 

6. During strenuous activity, the pyruvic acid in the muscle may accept hydrogen from reduced 

NAD to become 

A. acetyl CoA. 

B. lactic acid. 

C. ethanol. 

D. citric acid. 

The answer is B 

Pyruvic acid accepts hydrogen from reduced NAD to form lactic acid during anaerobic respiration 

which occurs in muscles as a result exercise. This is called lactic acid fermentation. 

7. Which of the following is the correct sequence representing the action of nitrifying bacteria? 

A. Nitrites — nitrates — ammonium salts. 

B. Ammonium salts — nitrites — nitrates. 

C. Nitrites — ammonium salts — nitrates. 

D. Ammonium salts — nitrates — nitrites. 

The answer is B 

Nitrifying bacteria convert ammonium salts into nitrites, which they then oxidize to nitrates 

 Recall: 

Nitrifying bacteria include Nitrococcus, Nitosomoas and Nitrobacter. 

Nitrococcus and Nitosomoas oxidize ammonia and ammonium salts to nitrites while Nitrobacter 

oxidize nitrites. 



Therefore, when they work together, Nitosomoas and Nitrobacter oxidize ammonia and 

ammonium salts to nitrates. 

 

8. The mountain gorilla lives at high altitudes and has its oxygen dissociation curve located at the 

left of many animals.  This suggests that 

A. there is low carbon dioxide tension at high altitudes. 

B. its hemoglobin has a higher affinity for oxygen than many animals. 

C. temperatures are lower at high altitudes. 

D.  it has a high concentration of myoglobin in its muscles.  

The answer is B 

Location of the oxygen dissociation curve of an organism to the left of another usually indicates 

higher affinity for oxygen by its haemoglobin. Thus, the mountain gorilla has a high affinity for 

oxygen than many other animals. This allows its haemoglobin to get saturated at low oxygen 

tension. This enable it to survive in condition of low oxygen partial pressure at high altitudes. 

9. Some sporophytes contain a mixture of haploid, diploid and triploid cells at some point. This 

condition only occurs in 

A. flowering plants. 

B. mosses. 

C. ferns. 

D. conifers. 

The answer is A 

It is only the sporophyte of a flowering plant that may at some time contain a mixture of haploid 

diploid and triploid cells. The haploid cells are the gametes (pollen and ovum), the diploid cells 

are the main plant body cells while triploid cells are endosperm cells. 



10. Which one of the following equations shows the correct relationship between gross primary 

productivity (GPP) and net primary productivity (NPP) in plants? 

A. GPP = NPP - photosynthesis. 

B. NPP = GPP - photosynthesis. 

C. GPP = NPP - plant respiration. 

D. NPP = GPP - plant respiration.    

The answer is D 

Productivity of a plant is the rate at which energy is stored in the producers in form of organic 

substance. 

Gross primary productivity (GPP) is the rate at which chemical energy derived from the sun is 

stored by the plants. 

Net primary productivity (NPP) is the net gain of organic material in photosynthesis after allowing 

for losses due to respiration 

 That is  

NPP = GPP -plant respiration 

11. If a metabolic poison was taken up by a plant, which one of the following processes would be 

affected immediately? 

A. Evaporation of water from leaf surfaces. 

B. Movement of food from leaves to roots. 

C. Movement of water within the stem. 

D. Movement of water within leaves.      

The answer is C 

Movements of water within is assumed to be partly as a result of root pressure, which is an active 

process. It is assumed that the endodermis cells of the root actively secrete ions into the vascular 



tissue. This increase the osmotic pressure in the xylem vessel, resulting in an osmotic inflow of 

water into the xylem. 

Thus, uptake of a poison by a plant immediately affects the movement of water in the stem as a 

result of inhabiting the active root pressure. 

Note: 

The movement of food (e.g. sucrose) from leaves to roots also partly involves active transport. 

This particularly occurs in the loading and unloading of the sieve tubes. The sucrose in the 

photosynthetic cells is actively transported against a concentration gradient to the companion cells. 

This increases the osmotic pressure in the companion cells, with the result that water enters by 

osmosis. Thus a pressure is created which forces the sucrose through the plasmodesmata into sieve 

tubes. 

However, this accounts for only a small portion of the entire process. It is majorly accounted for 

by the pressure flow (mass flow) hypothesis which is a passive process. 

Therefore, the process of movement of food from the leaves to the roots is not immediately affected 

by the metabolic poison 

12. During an exercise, the breathing rate of an individual was 20 breaths per minute while 

the tidal volume was 0.5 dm3.   The ventilation rate in dm3 min-1 of the individual during the 

exercise was 

A. 40. 

B. 20.5. 

C. 19.5. 

D. 10. 

The answer is D 

Ventilation rate  = breathing rate x tidal volume 

   = 20 x 0.5 dm3 min -1 



Ventilation rate = 10dm3min-1 

13. A mammal eats more food than a reptile of equivalent body weight because the mammal 

A. lives longer. 

B. controls its body temperature. 

C. egests more food. 

D.  does not absorb heat from its surroundings. 

The answer is B 

A mammal is an endothermic organism while a reptile s ectothermic. As a result, a mammal require 

much more energy to regulate its body temperature by biochemical means, thereby requiring more 

food than a reptile of equivalent body weight. 

14. Insects and some vertebrates living on land have jointed limbs for locomotion. This is example 

of 

A. convergent evolution. 

B. adaptive radiation. 

C. divergent evolution. 

D. natural selection. 

The answer is A 

 The Jointed limbs in insects and vertebrates are analogous structure. This is because they have 

similar function but have no close phylogenic links. 

The existence of analogous structure suggests the occurrence of convergent evolution. 

On the hand, the existence of homologous structures suggests divergent evolution 

 

 



15. Which one of the following is not correct about instinctive behavior? 

A. Is a permanent adaptive trait. 

B. Can be developed in animals reared in isolation. 

C. Allows synchronization of sexual behaviour. 

D. Develops independently of the environment. 

The answer is A 

Instinctive behavior is an innate (inborn), stereotyped response to one or more environment 

stimuli, characteristics of organism of a given species 

Characteristic of instincts include:  

 Are inherited and not acquired. That is, they develop independent of the environment 

 Are usually of immediate adaptive valves to the organism. 

 Are produced unconsciously in response to sudden change in the environment. 

 Are similar in all members of a species and develop even in isolation. 

Note: Synchronization of sexual behavior in organism is a function of courtship behavior. 

 

16. Which one of the following is the correct sequence in which hormones are produced in the 

menstrual cycle? 

A. Progesterone, luteinizing hormone, oestrogen, follicle stimulating hormone 

B. Follicle stimulating hormone, progesterone, luteinising hormone, oestrogen. 

C. Follicle stimulating hormone, oestrogen luteinizing hormone, progesterone. 

D. Luteinizing hormone, oestrogen, follicle stimulating hormone, progesterone 

The answer is C 

FSH from the pituitary gland stimulates development of several follicles. Then the granulose cells 

of the developing Graafian follicle start to produce the female sex hormone oestrogen. 



At the midpoint of the cycle, oestrogen triggers the secretion of LH from the pituitary gland. 

LH and oestrogen are released in a surge. LH causes ovulation and also stimulate the corpus luteum 

to secrete progesterone. 

17. The complexity and variety of organic molecules is due to the ability of the carbon to 

A. form covalent and ionic bonds. 

B. form covalent bonds in three dimension: 

C. form strong chemical bonds. 

D. bond with atoms of many other elements 

The answer is D  

The complexity and variety of organic is due to the ability of carbon atoms to form covalent bonds 

with itself and with atoms of other elements in three dimensions. 

18. The fusion of parts of the vertebral column in birds, aids flight by  

A. restricting flexibility. 

B. reducing weight. 

C. strengthening the skeleton. 

D. reducing friction. 

The answer is A 

Fusion of party of the vertebral column in birds improves rigidity of the vertebral column thus 

reducing flexibility which would increase resistance during flight. 

19. Which one of the following effects of deforestation will least affect the gene pool of 

populations in a forest? 

A. Accumulation of carbon dioxide in the atmosphere. 

B. Decrease in the number of individuals at each trophic level. 



C. Loss of habitats for animal species. 

D. Decrease in the number of trophic levels in the forest ecosystem.  

The answer is A 

The gene pool of a population will be affected mainly by gene flow. Accumulation of carbon 

dioxide in the atmosphere has no effect on the genetic constitution of organisms and is least likey 

to affect the gene pool of forest organisms, thought it actually occurs following deforestation. 

Recall: 

A gene pool is the total variety of genes and alleles present in a sexually reproducing population. 

20. The Common method of reproduction in organisms which have a large number of 

undifferentiated cells is 

A. conjugation.  

B. fragmentation.  

C. sporulation. 

D. fission. 

The answer is B  

Fragmentation is the main method of a sexual reproducing common to organisms with a large 

number of undifferentiated cells. Each fragment that splits from the main organism can easily grow 

mitotically into a complete new organism. 

 

21. When a tall red flowered plant was crossed with a short and white flowered plant, all the 

offspring were tall and red flowered.  When the F1 plants were selfed, the F2 plants phenotypes 

were in the ratio of 3: 1.  This occurrence suggests the occurrence of 

A. epistasis 

B. recombination. 



C. crossing over 

D. Linkage. 

The answer D 

Linkage is genes usually leads to a phenotypic ratio of 3:1 in the F2 generation of a dihybrid cross, 

instead of the typical 9: 3 :3 :1 

Note:  

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

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

therefore fail to conform to the Mendel’s 9:3:3:1 ratio of dihybrid inheritance in the F2 generation. 

 Instead, they show a 3:1 ration. 

22. The ripening of raw tomatoes when mixed with ripe ones occurs because ripe tomatoes 

produce. 

A. warmth. 

B. cytokinins. 

C. ethene. 

D. Gibberellins 

The answer is C 

Ethene is a plant hormone that promotes ripening of fruit. Raw tomatoes will ripen mixed with 

ripe ones because ethene diffuses from the ripe tomatoes and caused ripening of the raw ones. 

23. Which one of the following plant tissues performs both storage and supportive functions? 

A. Parenchyma. 

B. Sclerenchyma. 

C. Collenchyma. 

D. Phloem. 



The answer is A 

Parenchyma is the plant tissue that has both storage and supportive function. It store water and 

starch in most plants and also serves as the main supporting tissue in non-woody plants. 

24. The function of meiosis in gamete formation is to 

A. Maintain the chromosome number and produce genetically similar gametes. 

B. Halve the chromosome number and produce genetically similar gametes. 

C. Halve the chromosome number and produce genetically variable gametes. 

D. Maintain the chromosome number and produce genetically variable gametes. 

The answer is C 

Meiosis involves a single replication of DNA during interphase in the parent cell and two cycles 

of nuclear divisions and cell divisions (meiosis 1 and meiosis 11). Thus the chromosome number 

is halved from the diploid number (2n) t the haploid number (n). 

Also during prophase 1 of meiosis there is crossing over in which homologous chromosomes 

exchange genetic materials. This results in genetic variation in the gametes. 

Therefore, meiosis halves the chromosome number and also introduces inheritable variation in the 

gametes. 

 

25. Which one of the following occurs during the light dependent stage of photosynthesis? 

A. Formation of ADP. 

B. Production of NADPH2. 

C. Formation of PGAL. 

D. Production of NADP+.  

The answer is B 



During the light- dependent stage of photosynthesis, light energy is trapped by chlorophyll 

molecules in the thylakoids and used to synthesize ATP, a process called photophosphorylation. 

During non-cyclic photophosphorylation, splitting of water occurs in the presence of light 

(photolysis). This generates hydrogen ions which, together with electrons from chlorophyll, are 

used to reduce NADP +  to NADPH2. That is: 

2H2                      4H+   + 4e – photolysis 

Then 

4H+ + 6e  +NADP     2NADPH2 

NADPH2 and ATP are used to carry hydrogen and energy respectively into the light- independent 

Stage 

 

26. Which one of the following activities does not contribute to the greenhouse effect? 

A. Deforestation. 

B. Use of CFCs. 

C. Burning of fossil fuels. 

D. Emission of gases from industries. 

The answer is B 

Accumulation of carbon dioxide in the atmosphere prevents heat energy from escaping from the 

earth’s surface. This result in accumulation of heat energy on the earth’s surface, a phenomenon 

called greenhouse effect. 

Any activity that increase carbon dioxide concentration in the atmosphere will lead to greenhouse 

effect. Such activities include deforestation. Burning fossil fuels and industrial emissions.   

Note:  



Use of chlorofluorocarbons (CFCs) causes depletion of the ozone layer and causes sun rays reaches 

the earth directly. This causes direct global warming but not through greenhouse effect. 

27. Figure 1 shows an epithelial tissue 

 

 

        Fig. 1 

The function of the tissue is to 

A. increase surface area for absorption of materials. 

B. provide smooth lining for movement of materials. 

C. act as a junction between different tissues. 

D. move materials along the surface. 

The answer is D 

The epithelium shown is a ciliated epithelium. The beating of the cilia creates a current of fluid 

which moves material along the surface lined by this kind of epithelium. 

Recall 

 To increase surface area for absorption of material, epithelial surfaces are often highly 

folded and sometimes the membrane of individual cells are finely folded into microvilli 

 A smooth lining is provided by simple squamous epithelium 

 Tissues that act as a junction between different tissue are not epithelia but connective tissue 

fibres. 

 

28. Growth in size of a single cell is limited by the 

A. cytoplasm. 

B. nucleus. 



C. cell vacuole. 

D. cell membrane. 

The answer is B 

The nucleus directly dictates the size of a cell because it directs the formation of materials that 

sustain cell content. Since the genetic constitution of the nucleus is content, a cell grows only 

up to a size that the nucleus can sustain. 

29. The biochemical property of blood essential for its protective function of the body is the 

A. ability to clot. 

B. possession of antibodies. 

C. presence of hemoglobin. 

D. possession of white blood cells. 

The answer is B 

Antibodies are important biochemical constituents of blood that are necessary for protecting 

the body against invasion by foreign microbes that may cause disease. 

30. A man of blood group B married a woman of blood group AB. Which one of the following 

blood genotypes would not be of their children? 

A. AO. 

B. BO. 

C. AA. 

D. BB. 

The answer is C 

A man of blood group B has either genotype BO or BB while the woman of blood group AB 

has genotype AB. suppose the man is of genotype BO, a cross with the woman will yield AB, 



BB, AO and AO as genotype of the offspring. If is of genotype BB, a cross with the woman 

yield AB and BB as genotypes of the offspring. Thus genotype AA is not possible. 

 

31. Which one of the following is a way of minimizing water loss in a desert animal? 

A. Drinking a lot of water. 

B. Possession of few glomeruli. 

C. Feeding on succulent vegetation. 

D. Having a short loop of Henle. 

The answer is B 

One of the adaption of desert animal to minimize water loss in a desert environment is 

reduction in the volume of glomerular filtrate. This is usually achieved by having few 

glomeruli. 

32. Interruption of the period of darkness by a brief red light prevents flowering in a short 

day plant because 

A. florigen is produced rapidly. 

B. the concentration of Pfr lowers. 

C. the concentration of Pfr increases. 

D. Pr is converted to Pfr.  

The answer is D 

In a short day plant, pr promotes flowing while Pfr inhibits it. Now, red light promotes the 

conversion of Pr to Pfr and therefore a brief flash of red light would prevent flowering in short 

day plants. 

33. Which one of the following factors is least likely to contribute to the development of new 

species? 



A. Gene mutation. 

B. Reproductive isolation. 

C. Geographical isolation. 

D. Stabilizing selection. 

The answer is D 

In stabilizing selection, the extremes are eliminated. This does not encourage genetic variation 

of, among organisms and therefore is least likely to contribute of the development of new 

species. 

34. Production of uric acid in insects is an adaptation for 

A. conserving water. 

B. minimizing energy loss. 

C. conserving mineral salts. 

D. removing excess water. 

The answer is A 

Production of  uric acid require a lot of energy but, being least toxic and least water soluble, it 

can be excreted in solid form, with minimum loss of water. Thus, it helps the animal that 

excretes it to conserve water available in its tissue. 

35. Stomatal closure occurs when 

A. turgor in the guard cells rises. 

B. the pH in the guard cells increases. 

C. the osmotic potential in the guard is more than that in surrounding cells. 

D. starch in the guard cells is converted to sugar. 

The answer is B 



Increase in pH of the guard cells lead to the conversion of sugar of starch in the guard cells. 

This increases the water potential of the guard cells and encourage exist of water from them 

by osmosis, into the neighboring epidermal cells. This results in a reduction in the turgidity the 

guard cells, thereby closing stomata. 

36. Figure 2 shows a section of a structure a plant tissue. 

 

 

 

 

 

Fig. 2 

The tissue with such a structure is the 

A. collenchyma. 

B. parenchyma. 

C. phloem. 

D. xylem. 

The answer is D 

 The structure shows a type of cell called a tracheid. This constitutes the xylem tissue 

Recall: 

Tracheids are elongated, cylindrical structure; typically five –or six- sided in cross section with 

tapering end whose end- walls are perforated by pits. 

37. Primary growth in plants is mainly the activity of  

A. lateral meristems. 



B. apical meristems. 

C. primary meristems. 

D. intercalary meristems. 

The answer is B 

Primary growth in plants is an activity of apical meristems. Other meristems are responsible 

for secondary growth. 

38. The U-shape of the loop of Henle serves to 

A. speed up the filtration. 

B. increase the content of the filtrate, 

C. reduce the concentration of the filtrate. 

D. create a region of high salt concentration.  

The answer is D. 

The u- shape of the loop of Henle creates a region of high salt concentration in the medulla of 

the kidney by countercurrent multiplier system. 

Note:   

There is active transfer of sodium accompanied by chloride and potassium ions from the 

tubular fluid of the a scending limb of the loop of Henle into the medulla. The a scending limb 

is impermeable to water and therefore the fluid in it becomes progressively dilute as it flows 

up the tubule. The high concentration of the solution in the medullary tissue makes water to 

leave the permeable walls of the descending limb of the loop of Henle by osmosis. 

The water is the taken up the blood vessels. 

The loop is called a counter- current multiplier because the fluid flows in directions in its two 

limbs. The multiplying effect is seen in the progressive increase in the concentration of the 

medulla from 300 to 1500 volts 



39. The graph in figure 3 shows the rate of photosynthesis at different light intensities. 

 

 

 

 

 

 

The factor limiting the rate of photosynthesis between point O and X is 

A. light intensity.  B. carbon dioxide, 

B. Temperature.  D. oxygen.      

The answer is A 

According to the low of limiting factors, a process is limited by a factor that is nearest its 

minimum so that increasing this factor directly increases the rate of the process. From the 

grap, rate of photosynthesis increases linearly with increase in light intensity along OX. Thus 

light intensity is the limiting factor in this region of the graph. 

 

40. Loss of water from the blood in human body can result into is the 

A. Lowering of body temperature. 

B. Slowing down the rate of breathing. 

C. Lowering of the blood pressure. 

D. Slowing down of the heartbeat.  

 

The answer is C 

Volume of blood is a direct contributing factor t the pressure of the blood in the vessels. Thus loss 

of water from the blood decreases blood volume and therefore the blood pressure. 
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SECTION B 

41.  Give the meaning of each of the following: 

(i) Chloride shift 

Chloride shift is the movement of chloride ions into red blood cells as bicarbonate ions leave 

during carbon dioxide transport from the tissue by the blood. It helps to restore electro-

neutrality within the red blood cells in tissue capillaries when bicarbonates ions diffuse into 

plasma. 

(ii) Bohr effect. 

Bohr effects is a rightward and downward shift of the haemoglobin oxygen dissociation curve 

that as a result of increased carbon dioxide partial pressure or decrease in blood pH. It has the 

effect of reducing the affinity of haemoglobin for oxygen 

(b) Explain the effect of each of the following on the oxygen dissociation curve of haemoglobin 

in mammals 

(i) Increase in environmental temperature 

Increase in environment temperature causes a right shift of the oxygen dissociation curve. 

This is because the bond between oxygen and haemoglobin is thermo-labile and therefore 

weakens with increase in temperature. Therefore, the haemoglobin becomes less efficient at 

picking up oxygen but more efficient at releasing it. 

(ii) High the carbon dioxide levels in body tissues. 

High carbon dioxide levels in the tissues cause a shift of the oxygen dissociating curve to 

the right. 

This is because carbon dioxide reacts with water to form carbonic acid which dissociate of 

liberate hydrogen ions into plasma. The hydrogen ions stabilize deoxybaemoglobin and 

therefore encourage the conversion of oxyhaemoglobin to deoxyhaemoglobin, so reducing 

haemoglobin affinity for oxygen. 

(c) Explain the physiological advantage of a high concentration of myoglobin in skeletal muscles 



Myoglobin has a higher affinity for oxygen compared to haemoglobin. It holds onto its oxygen 

and only release it when the oxygen partial pressures have become very low. As a result, it 

acts as an oxygen store, releasing its oxygen to the issue when oxyhaemoglobin becomes 

depleted (as during exercise) 

 

42.  (a) What is meant by parasitism? 

Parasitism is a close association between two organisms of different species in which one 

organism (the parasite benefits while the other (the lost) is harmed. 

(b) State three physiological adaptions of endo-parasites. 

 Ability to respire adequately anaerobic conditions 

 Production of digestive enzymes to aid penetration into host. 

 Chemo-sensitivity in order to reach the optimum location in the host’s body  

 Production of an anticoagulant in blood feeders. 

 They have chemo-receptors to reach the optimum location in host’s body 

 Secrete chemicals that turn off host’s defense mechanisms 

 Secrete large quantity of mucus for protection 

 

(c ) Give three advantage of parasitic mode of life to a parasite 

 Nutrients are always readily available and so there is no loss energy in searching 

for food. 

 They live a homeostatically regulated environment and so there is no need for 

osmoregulation. 

 They are usually provided with already digested food nutrients and so there’s no 

need for digestive system. 

 The parasite is always accorded enough protection shelter and therefore not prone 

to predation 

 

(d) Describe three ways of parasite-host relationship which ensure the success of a parasite 

 



 Inflicting only moderate to the host 

 Inhabiting more than on host. 

 Using a secondary host as a vector for transmission to the definitive host. 

 

43. Figure 4 show energy flow in a food chain. 

The figure shows energy flow in a food chain 

 

 

 

 

 

 

(a) (Assuming 10% of the energy received by herbivores is lost, calculate the energy retained.                                 

(03marks) 
 

Energy received herbivores  =  800kJ 

                   Energy lost = 10% of 800 

   = 
10 

100
 x800 

Energy retained    =  energy received  - energy lost 

   =  800KJ      -   80kJ 

Energy retained    = 720kJ 

(b) Explain why 

(i) Energy transfer from herbivores to carnivores is more efficient than that from 

producers to herbivores. (3marks) 
 

Producers (plants) contain a high proportion of cellulose and sometime wood which are 

relatively indigestible and therefore unavailable as energy sources for most herbivores. 

The herbivore transfer animal tissue to the carnivore, which is easily digestible and can 

therefore be utilized by the carnivore. As a result, a large percentage of energy is transferred 

from herbivores to carnivores than from produces to herbivores 

 

Plants Herbivores Carnivores 

10,000kJ 

800kJ 160kJ 



(ii) The efficiency of energy transfer from herbivores to carnivores is less than 100%.                         

(02marks) 

 

 Some energy is lost through respiration, egestion, excretion to sustain life of  

herbivores. 

 Some animal tissues and organ are not eaten by herbivores 

 Not all herbivores are eaten by carnivores 

 

(c) State the factors which limit the number of trophic levels in a food chain.                                                           

(02marks) 
 

 Amount of energy received by producers 

 Proportion of received energy that is converted into primary productivity (NPP) 

 Extent of energy loss at each trophic level. 

 

44. In human albinism is caused by an autosomal receive allele. On average, 1 person in 10,000 

is an albino. 

(a) Give two characteristic of an albino. 

Light coloured skin 

White hair 

Others: 

Pink eyes. 

 

(b) Using Hardly formula P2 + 2Pq  + q2  = 1, determine the 

(i) Frequency of the albino allele in the human population. 

 

(a) frequency of the albino allele =  q 

        Frequency of albinism (q2)  =   
1

10000
 

     i.e. q2  =  0.0001 

      =  √0.0001 

  q =  0.01 



 Hence the frequency of the albino allele in the human population is 0.01. 

 

(ii) Frequency of the heterozygous genotypes in the population. 

 

P + q  =      1 

P + 0.01 =       1 

But p + 2pq   + q =    0.99 

But  p2  +  2pq + q2 =      1     

(0.99)2   +  2pq +  (0.01)2 =     1     

0.9801    + 2pq    +   0.0001 =     1 

 2pq        = 1- 0.9802 

2pq                       =       0.0198. 

           Hence the frequency of the heterozygous in the population is 0.0198. 

(c) Explain why it is difficult to eliminate allele from a population. 

 Recessive alleles are masked in heterozygous state and are not acted on by the selection 

pressure 

 Recessive alleles in heterozygous state may offer selective advantage 

 

45. Explain why 

(a) Rode show high sensitivity to light 

Several rod cells make synaptic, connections with a single neuron, and then connected 

to the brain via a single optic nerve. 

When a small stimulus which would not cause stimulate of rod cell fall on the rod cells 

depolarization are produced in each rod cell and summate an action potential on the 

bipolar cell. The action potential is eventually registered by the brain. Thus, the rods 

show sensitivity to light. 



 

(b) Cones show high visual acuity 

Cones are closely packed into the fovea and each cell has its direct connection to the 

brain. 

Light energy from close points on an object on two different cone cells and be 

separately interpreted the brain. Each cone synapses with one bipolar neuron hence 

each part of the object is detected by a different cell and, as a result, interpreted 

differently by the brain. 

 

(c) It is difficult to catch a fly. 

The visual field of an insect is so wide it can detect movement over a wider area of its 

surrounding. 

Also the speed of transmission of impulses to the brain is so rapid that reaction time 

for an insect are much reduced. 

Thus, when you try to catch a fly, it will detect the movement of your hand very quickly 

and react quickly to it by flying away before your hand reaches it. 

 

 

46. A moss alternates between two distinct forms in its life cycle; as a gametophyte and 

sporophyte 

(a) Describe how 

(i) A gametophyte forms a sporophyte 

The gametophyte is haploid produces gametes by mitosis. The gametes fuse to 

produce a diploid zygote which grow by mitosis into the diploid sporophyte. 

 

(ii) A sporophyte forms a gametophyte. 

The sporophyte produces spores by meiosis. Spores are therefore haploid. They are 

small, light and readily dispersed by wind. On a suitable surface, and when 

conditions are favorable, spore germinate and grow by mitosis into a haploid 

gametophyte. 

 

(b) Explain why mosses are restricted to living in wet environment. 



 

 Body is not covered with cuticle. Therefore, they need water for protection 

from desiccation. 

 They lack vascular tissue. Therefore, they need water to be supplied to their 

various parts osmosis. 

 They need water for swimming of gametes before fertilization can occur. 

 They lack true roots to sufficiently absorb water 

 


