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 1. CELL CYCLE 

EXAMINATION 1 

1. Figure 1 below shows changes in the quantities of nuclear DNA and cell mass during repeated 

cell cycle. 

FIGURE 1 

 
 

The curves in figure 2 below represent changes during mitosis in the distance between: 

(i) Centromeres of chromatids and pole of the cell. 

(ii)  Centromeres of sister chromatids. 

 

FIGURE 2 

 
       

Using figure 1: 

      (a)  For one cell cycle only, describe the changes in: 

             (i) Mass of DNA.                                                                               (2½ marks) 

             (ii) Cell mass.                                                                                     (1½ marks) 

      (b)  For one cell cycle only, explain the trend in: 
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The curves in figure 2 below represent changes during mitosis in the distance between: 

(i) Centromeres of chromatids and pole of the cell. 

(ii)  Centromeres of sister chromatids. 

 

FIGURE 2 

 
       

Using figure 1: 

      (a)  For one cell cycle only, describe the changes in: 

             (i) Mass of DNA.                                                                               (2½ marks) 

             (ii) Cell mass.                                                                                     (1½ marks) 

      (b)  For one cell cycle only, explain the trend in: 

             (i) Mass of DNA.                                                                      (08 marks) 

             (ii) Cell mass.                                 (08 marks) 

      (c) Explain the significance of the observed changes in mass of DNA from 12 hours to about 23 

hours.                              (01 mark) 

Using figure 2: 

      (d) Identify what curves X and Y represent.                        (01 mark) 
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      (e) Explain the trend in distance represented by: 

            (i) Curve X.                                   (08 marks) 

            (ii) Curve Y.                                           (07 marks) 

       (f) Explain the variation in the maximum distance achieved in X and Y.           (03 marks) 

 

SECTION B (60 MARKS) 

2. (a) Briefly describe the nutritional categories of fungi.                                (09 marks)  

    (b) How are fungi different from plants?                                                   (05 marks) 

    (c) Describe the economic importance of fungi.                                               (06 marks) 

 

3. (a) Give an account of the types, distribution and functions of meristematic tissue. 

                                                        (12 marks) 

    (b) Relate the structure of parenchyma to its functions.                            (08 marks) 

 

4. (a) Give the differences between fibrous and globular proteins.                      (04 marks) 

    (b) With examples, explain the factors causing protein denaturation.              (12 marks) 

    (c) Give four differences between polysaccharide and polypeptide chains. 

             (04 marks) 

5. How are the following structures suited to their functions? 

    (a) Plant cell wall.                                                                                             (10 marks) 

    (b) Cell surface membrane.                                                                               (10 marks) 

 

6. (a)Explain why: 

         (i) All solutions have negative values of solute potential.                        (07 marks) 

         (ii) Red blood cells inserted in distilled water undergo haemolysis.          (05 marks) 

    (b) Explain the importance of changes in turgidity to plants.                          (08 marks) 

END 

 

2. ENZYMES 

EXAMINATION 2 

1. The table below shows the effect of temperature on the rate of an enzyme-controlled reaction: 

Temperature / 0C 0 10 20 30 40 50 60 70 

Rate of reaction 

(arbitrary units) 

0.0 1.1 1.8 4.3 8.5 2.8 0.0 0.0 

 

     (a) Represent the information in a suitable graphical form.                                        (07 marks) 

     (b) With reference to your graph, explain the effect of temperature on the rate of reaction. 

                                                                                               (20 marks) 
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     (c) pH is another factor that affects the rate of an enzyme-controlled reaction. Fully explain the effect of 

pH on the rate of an enzyme-controlled reaction.                      (08 marks) 

     (d) Briefly explain any five mechanisms of regulating enzyme activity.            (05 marks)                                          

 SECTION B (60 MARKS) 

2. (a) Describe the structure and function of cilia.                 (09 marks) 

    (b) Compare the advantages and disadvantages of the electron microscope with the light microscope.                                                        

              (08 marks) 

    (c) Describe three differences between a plant palisade cell and an animal smooth muscle cell as seen 

under the electron microscope.               (03 marks) 

  

3. (a) Without the aid of diagrams, describe the process of mitosis in an animal cell.   (16 marks) 

    (b) How does mitosis in animal cells differ from that in plant cells?          (04 marks) 

 

4. (a) Describe the structural characteristics of epithelial tissue.                       (06 marks) 

    (b) How is epithelial tissue adapted to different functions?                           (14 marks) 

 

5. In the garden pea, Pisum sativum, the dominant alleles of two unlinked genes, A/a and B/b, are needed 

to make the pods tough and inedible. All other genotypes result in soft, edible ‘sugar-snap’ pea pods. 

• Pods with genotypes including the dominant allele A have a thin layer of cells lining the pod. 

• Pods with genotypes in which the recessive allele a is homozygous have no thin lining layer. 

• Pods with genotypes including the dominant allele B have lignin added to the thin lining layer, when it is 

present. 

• Pods with genotypes in which the recessive allele b is homozygous do not have added lignin. 

      (a) Explain the phenotypes of pea pods with the following genotypes:           (04 marks) 

            (i) AAbb  

           (ii) aaBB  

      (b) Two pea plants of genotypes AAbb and aaBB were interbred to give an F1 generation, and these in 

turn were interbred to give an F2 generation. 

Using an appropriate genetic cross, including gametes, show the genotypes and phenotypes of the F1 and 

F2 generations.  

Give the ratio of phenotypes expected in the F2 generation.                       (16 marks) 

6. (a) Briefly explain the role of each of the following in protein synthesis:   

(i) DNA.                                                                       (04 marks) 

(ii) mRNA.                           (03 marks) 
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(iii) tRNA.                                                                              (03 marks) 

(iv) Ribosomes.                              (02 marks) 

    (b) How is DNA suited to its function?                                        (08 marks) 

END 

 

3. MOVEMENT IN AND OUT OF CELLS 

EXAMINATION 3 

1. Graph 1 shows changes in the different potentials of a fully plasmolysed plant cell placed in a hypotonic 

solution, and Graph 2 shows the rate of uptake of glucose by blood using simple and facilitated diffusion 

at varying extracellular concentration of glucose. 
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   (a) Define the terms: 

         (i) Water potential,                                      (02 marks) 

         (ii) Pressure potential, and                         (02 marks) 

         (iii) Solute potential.                                      (02 marks) 

   (b) Describe the changes in: 

         (i) Pressure potential, and                            (03 marks) 

         (ii) Water potential from full plasmolysis to full turgor.                                 (03 marks) 

   (c) Explain the changes in: 
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         (i) Pressure potential, and                            (09 marks) 

         (ii) Solute potential from full plasmolysis to full turgor.                      (03 marks) 

   (d) Compare the effect of increasing extracellular concentration of glucose on the rates of uptake of 

glucose by simple and facilitated diffusion.                                                        (02 marks)                                                                                         

   (e) Explain the effect of increasing extracellular concentration of glucose on the rate of uptake of glucose 

when the diffusion is facilitated.                                                          (11 marks)                                                                                         

   (f) Outline the differences between the functioning of carrier proteins in facilitated diffusion and those in 

active transport.                                  (03 marks) 

SECTION B (60 MARKS) 

2. (a) Give four similarities and four differences between the transmission electron microscope and the 

compound light microscope.                                       (08 marks) 

    (b) State six advantages of the compound light microscope over an electron microscope.      (06 marks) 

    (c) Describe six differences between a bacterial cell and an animal cell.                      (06 marks) 

 

3. (a) What is a protein?                          (03 marks) 

    (b) Discuss with suitable examples the variety of functions of proteins.                     (13 marks) 

    (c) Explain how their structure permits this wide variety of functions.                     (04 marks) 

 

4. (a) In what ways do lipids differ from carbohydrates?                       (04 marks) 

    (b) Using examples, account for the functions of lipids in organisms.                     (10 marks) 

    (c) Why do many organisms store lipids rather than carbohydrates?                      (06 marks) 

 

5. (a) State five similarities between angiosperms and conifers that allow them to be classified together.    

                      (05 marks) 

    (b) State five differences between angiosperms and conifers which mean they belong to separate groups.

                                                               (05 marks) 

    (c) List five features which distinguish dicotyledons from monocotyledons.                (05 marks) 

    (d) Summarize the innovations of angiosperm reproduction to a terrestrial existence.            (05 marks) 

 

6. Give an account of the distribution and functions of the membranes of cells.              (20 marks) 

 

END 

 

 

 

 

EXAMINATION 4 

1. The table below shows the percentage of red blood cells haemolysed and the percentage of plasmolysed 

onion epidermal cells when the tissues are separately placed in a series of sucrose solutions ranging from 

0.0 to 0.6M in covered dishes at a constant temperature of 200C: 
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Concentration of sucrose 

solution (mol/dm3) 

Percentage of red blood cells 

haemolysed 

Percentage of plasmolysed 

onion epidermal cells 

0.00 100 0 

0.10 93 0 

0.20 86 0 

0.25 82 1 

0.30 65 2 

0.40 27 4 

0.45 10 13 

0.50 6 70 

0.55 3 100 

0.60 0 100 

 

(a) (i) Represent the information graphically using the same set of axes.                  (08 marks) 

(ii) Describe the effect of increasing concentration of sucrose solution on percentage of plasmolysed 

onion epidermal cells.              (04 marks) 

(ii) Compare the change in percentage of red blood cells haemolysed and the percentage of 

plasmolysed onion epidermal cells.                        (03 marks) 

(b) (i) From the graph, determine the concentration of the onion epidermal cells to be used to determine 

their solute potential.                                           (02 marks)                                          

(ii) Fully explain how you arrived at your answer in (b) (i).                     (08 marks) 

(c) Give an explanation of each of the following: 

(i) Red blood cells placed in a 0.0M sucrose solution swell and burst, while plant cells do not. 

                                                          (08 marks) 

(ii) Red blood cells haemolyse over a range of sucrose solution concentrations rather than at one 

particular sucrose concentration.               (02 marks) 

(iii) The dishes containing the red blood cells or onion epidermal tissue are covered during the 

experiments.                                                                                 (03 marks) 

(iv) The solutions are kept at a constant temperature of 200C during the    experiments.   

                   (02 marks) 

SECTION B (60 MARKS) 

2. (a) Why  are enzymes essential in biotic systems?                                               (04 marks) 

    (b) How is enzyme activity regulated in cells?                                                    (16 marks) 

3. (a) Distinguish between replication and transcription.                                          (04 marks) 
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    (b) How does the structure of DNA suggested by Watson and Crick fit in the known function of DNA?                                                                                                

       (10 marks) 

    (c) What are the differences between DNA and RNA?                                        (06 marks)  

 

4. How is each of the following tissues adapted to its functions? 

    (a) Sclerenchyma                                                                           (07 marks) 

    (b) Phloem                                                        (05 marks) 

    (c) Xylem                             (08 marks) 

 

5. (a) Distinguish between cell and nuclear division.                           (04 marks)                                   

    (b) What are the advantages and disadvantages for an organism in having meiotic divisions as part of its 

life cycle, compared with one that reproduces only by mitosis?                 (11 marks) 

    (c) Summarise the similarities between events occurring during meiosis and fertilisation and Mendel's 

hypotheses.                                                             (05 marks) 

  

6. In Drosophila the genes for broad abdomen and long wing are dominant to the genes for narrow abdomen 

and vestigial wing. Pure-breeding strains of the double dominant variety were crossed with a double 

recessive variety, and a test cross was carried out on the F1 generation.  

The results obtained were as follows: 

Broad abdomen and long wing              380 

Broad abdomen and vestigial wing        14 

Narrow abdomen and vestigial wing      396 

Narrow abdomen and long wing              10  

     (a) With reason, state whether the genes for abdomen width and length of wing are linked.   

                                 (02 marks) 

     (b) With the aid of appropriate symbols and genetic crosses: 

           (i) Work out the expected phenotypic ratio of the test cross on the F1 generation.                  

                    (10 marks) 

           (ii) Account for the difference in the observed results and those you obtained in (b) (i) above. 

                                                       (06 marks) 

           (iii) Calculate the distance between genes for abdomen width and length of wing.   

                                                      (02 marks) 

END 

4. POPULATION ECOLOGY 

EXAMINATION 5 

1. A yeast culture, containing 15,000 cells cm-3 and a supply of glucose, was set up in a laboratory fermenter 

and maintained in a constant temperature water bath. The concentrations of glucose and ethanol were 

monitored over a 24-hour period. The number of yeast cells was estimated at intervals during the 

experiment. The results obtained are shown in the table below. 
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Time (hours) Population density of yeast 

cells x103 cm-3 

Concentrations (g dm-3) 

Glucose Ethanol 

0 

4 

8 

12 

16 

20 

15 

20 

50 

200 

240 

210 

42.0 

38.5 

18.5 

3.0 

3.0 

3.0 

0.0 

3.0 

18.5 

21.0 

22.0 

22.0 

 

(a) Suggest, with a reason a suitable temperature for the water bath.               (02 marks) 

(b) Represent the data graphically                    (08 marks) 

(c) Explain the shape of the curves for: 

(i) Yeast cells             (12 marks) 

(ii) Glucose concentration                     (08 marks) 

           (iii) Ethanol concentration                     (08 marks) 

(d) Explain the economic importance of yeast.        (02 marks) 

 

SECTION B (60 MARKS) 

 

2.   (a) What are the differences between the digestive systems of  herbivorous and carnivorous 

mammals?                             (08 marks) 

      (b) Discuss the main advantages of a parasitic mode of life.      (05 marks) 

      (c) Give an account of the principle adaptations shown by parasites, using examples from both plant 

and animal kingdoms.           (07 marks) 

3. In the garden pea, Pisum sativum, the dominant alleles of two unlinked genes, A/a and B/b, are needed 

to make the pods tough and inedible. All other genotypes result in soft, edible ‘sugar-snap’ pea pods. 

• Pods with genotypes including the dominant allele A have a thin layer of cells lining the pod. 

• Pods with genotypes in which the recessive allele a is homozygous have no thin lining layer. 

• Pods with genotypes including the dominant allele B have lignin added to the thin lining layer, when it is 

present. 

• Pods with genotypes in which the recessive allele b is homozygous do not have added lignin. 

      (a) Explain the phenotypes of pea pods with the following genotypes:                (04 marks) 

            (i) AAbb  

           (ii) aaBB  

      (b) Two pea plants of genotypes AAbb and aaBB were interbred to give an F1 generation, and these in 

turn were interbred to give an F2 generation. 

Using an appropriate genetic cross, including gametes, show the genotypes and phenotypes of the F1 and 

F2 generations.  

Give the ratio of phenotypes expected in the F2 generation.                            (16 marks) 
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4.   (a) Describe the hormonal control of the menstrual cycle.                 (14 marks) 

      (b) The young of carnivorous mammals are frequently helpless at birth and require a long period of 

time before they acquire independence from their parents.  

In contrast the young of herbivorous mammals are well developed at birth and soon attain their 

independence from their parents.  

Explain these differences.                      (06 marks) 

 

5. (a) Describe the structure and function of cilia.               (10 marks) 

    (b) Compare the advantages and disadvantages of the electron microscope with the light microscope.                                                        

           (07 marks) 

    (c) Describe three differences between a plant palisade cell and an animal smooth muscle cell as seen 

under the electron microscope.                      (03 marks) 

     

6. (a) Describe the events which occur in the heart during a heartbeat.               (14 marks) 

    (b) Explain heart myogenicity and its significance.                  (06 marks)  

END 

 

 

 

 

5. INTERDEPENDENCE 

EXAMINATION 6 

1. An ecological study was conducted in a small freshwater body located in the center of a heavily forested 

area. 

Annual measurements of some aspects of its biotic components were carried out for a duration covering 

one decade. 

The table below shows the results of average estimates of;  

    (a) The population changes of the residing Haplochromis fish species expressed in thousands. 

    (b) The biomass of accumulated decomposing plant materials, expressed in thousands of arbitrary (a.u), 

    (c) The depth of light penetration of the water body in arbitrary units (a.u). 

Study the data in the table and answer the following questions. 

Time (years) 0 1 2 3 4 5 6 7 8 9 10 

Number of estimated 

Haplochromis spp (x103) 

36 76 60 82 104 120 114 60 20 26 28 

Biomass x 103 a.u 100 86 70 64 72 86 102 94 60 50 50 

Depth of light penetration 

(a.u) 

38 27 48 43 15 10 12 25 55 25 30 

  

(a) Using the same axes and suitable scales, draw graphs to reflect the information in the table above. 

(09 marks) 

(b) Describe the change in:  

    (i) Number of Haplochromis 
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    (ii) Biomass of accumulated decayed plant materials.  

    (iii) Depth of light penetration, covering the period of investigation.          (06 marks) 

 

(c) Explain the relationship between the Haplochromis population and:  

     (i) Biomass of accumulated decayed played material.           (03 marks) 

     (ii) Depth of light penetration               (03 marks) 

 

(d) Other than the depth of light penetration and biomass of accumulated plant materials, suggest four 

other factors that may determine the population size of the Haplochromis in the water body. 

      (04 marks) 

(e) Briefly explain how each of the factors you have named in (d) above influences the population 

size of the Haplochromis.               (07 marks) 

(f) Describe how you would in, two days, estimate the population size of Haplochromis in a small 

lake.                  (03 marks) 

(g) What would be the effect of dumping untreated sewage and excess fertilizer in the water body? 

         (06 marks) 

SECTION B (60 MARKS) 

2. (a) Describe the events which occur in the heart during a heartbeat.            (14 marks) 

    (b) Explain heart myogenicity and its significance.            (06 marks)  

 

3. (a) Explain the law of limiting factors.                       (04 marks) 

    (b) How does variation of carbon dioxide and oxygen concentrations affect photorespiration and 

photosynthesis in plants?                              (16 marks) 

 

4. (a) Describe the process of meiosis in an animal cell.                                           (17 marks) 

    (b) How does meiosis generate variation in organisms?                                                        (03 marks) 

5. (a) How is the Bohr effect involved in the transportation and exchange of respiratory gases?  

                                (10 marks) 

    (b) Describe how the rhythm of heartbeat is initiated and controlled.                       (10 marks) 

6. Using named examples, give the advantages and disadvantages of the use of seeds and other planting 

materials commonly used in plant propagation.                         (20 marks) 

END. 

 

EXAMINATION 7 

1. A scientist cultured together two species of Paramecium, Paramecium aurelia and Paramecium 

caudatum. 

The results are summarized in the table below: 

Time/days 0 2 4 6 8 10 12 14 16 



13 | P a g e  

 

 

Population density 

of species (arbitrary 

units) 

Paramecium 

aurelia 

4 12 50 78 100 118 134 138 138 

Paramecium 

caudatum 

4 12 40 48 44 34 20 10 4 

(a) Represent the information graphically.           (08 marks) 

(b) Describe the change in the population density of Paramecium caudatum.         (04 marks) 

(c) State four differences in the changes in the population density of the two species.   

   (04 marks) 

(d) Explain the changes in population density of the two species.        (16 marks) 

(e) (i) Name the ecological phenomenon illustrated above.                               (01 mark) 

(ii) Explain the ecological significance of the phenomenon named in (e)(i) above. 

                                    (04 marks) 

(f) When Paramecium aurelia was cultured together with Paramecium ovale, each of the two species 

was able to attain its normal sigmoid growth pattern. It was observed that Paramecium ovale 

occupied only the bottom part of the culture medium, while Paramecium aurelia occupied the 

upper part. Explain the ecological significance of this observation.      

                              (03 marks) 

SECTION B (60 MARKS) 

2. (a) What is meant by (i) an enzyme, and (ii) a metabolic pathway?         (06 marks) 

    (b) Give some account of the factors that affect the rate of enzyme-catalysed reactions. 

             (10 marks) 

    (c) Describe two of the techniques that are used in the study of metabolic pathways.  

(04 marks) 

3. (a) Describe the fluid-mosaic model of the cell membrane.                              (12 marks) 

    (b) How does a bacterial cell differ from that of a higher plant?                               (08 marks) 

 

4. (a) How is sex genetically determined in birds and humans?                     (04 marks) 

    (b) (i) A woman has a haemophiliac son and three normal sons. What is her genotype and that of her 

husband with respect to this gene? Explain your answer.                            (08 marks) 

          (ii) Could she have a haemophiliac daughter? Explain your answer giving your reasons. 

(05 marks) 

    (c) A population of human beings will contain many more colourblind individuals than haemophiliacs 

although the genes are transmitted in the same way. Explain the difference in frequency.    

             (03 marks) 

 

5. Describe the events that take place in flowering plants following pollination.    (20 marks) 

 

6. Explain fully the following: 

    (a) The role of the pituitary gland in the reproductive cycle of the female mammal.  

                                                                  (09 marks) 

    (b) The functions of the placenta.                                                             (06 marks) 

    (c) The relationship between reproduction and population growth in animals.           (05 marks) 
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END 

 

 EXAMINATION 8 

1. A study was carried out in a Canadian forest in which the population sizes of a prey (the snowshoe 

hare) and its predator (the lynx) were determined over a period of 15 years. The results are shown in the 

table below:  

 

Time/Years Number of Hare in 000's Number of Lynx in 000's 

0 18 6 

3 65 18 

5 40 61 

8 28 28 

9 25 4 

10 51 10 

12 70 32 

15 30 42 

      (a) Plot a graph on the same axes to show how the number of Hare and Lynx changed over the 15 years.

                                                 (08 marks) 

 

     (b) Explain the changes in the population sizes with time.                    (18 marks) 

 

     (c) What is the importance of this interspecific interaction to each of the two species involved? 

                                                 (06 marks) 

     (d) What precautions are taken before employing a predator for biological control of a pest? 

                    (04 marks)  

     (e) Describe the type of graph of the prey population which would be obtained if there were no predators 

in the habitat.                              (04 marks) 

 

SECTION B (60 MARKS) 

2. (a) In cats the allele for short hair is dominant to the allele for long hair; the gene involved is autosomal.  

Another gene which is sex-linked produces hair colour; its alleles produce black or white coat colour, and 

the heterozygote combination produces tortoise-shell colour. 

If a long-haired black male is mated with a tortoise-shelled female homozygous for short hair, what kind 

of offspring will be produced in the Fl?           (08 marks) 

 

    (b) Gene R for red flower colour can only express itself phenotypically in the presence of gene C which 

complements its action to form colour. When two white-flowered plants with genotypes CCrr and ccRR 

were crossed, the F1 generation all had red flowers. 

What would be the phenotypic ratio of the F2 progeny when the F1 progeny are selfed? (Show your 

working).                   (12 marks) 

 

3.   (a) Describe the different mechanisms that increase the chances of fertilization and survival of 

offspring in mammals.                        (08 marks) 
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      (b) Summarise the innovations of angiosperm reproduction to a terrestrial existence.   

                                                                  (06 marks) 

      (c) The young of carnivorous mammals are frequently helpless at birth and require a long period of 

time before they acquire independence from their parents. In contrast the young of herbivorous mammals 

are well developed at birth and soon attain their independence from their parents. Explain these 

differences.                                 (06 marks) 

 

4.   (a) How does natural selection occur?                                            (05 marks) 

      (b) Outline the:  

            (i) Characteristics, and                        (03 marks) 

            (ii) Causes of mutation.              (04 marks) 

      (c) Explain the role of:  

  (i) mutation, and               (04 marks) 

            (ii) natural selection in evolution.             (04 marks) 

 

5. Describe the influence of biotic factors, excluding man, on the distribution and abundance of species.  

                                                                          (20 marks) 

6. (a) How is sex determined in man?                                                                                (14 marks) 

    (b) With examples, clearly distinguish sex-linked traits and sex-limited traits.            (06 marks) 

END. 

 

EXAMINATION 9 

1. A scientist carried out research on two species of flour beetles (Tribolium) and clover (Trifolium). 

In his research he grew the beetles in the same medium and different media under different climatic 

conditions. 

On the other hand he grew the plants together and separately. 

The following are his findings: 

Table I: 

Climate Temperature/oC Relative humidity/% Results of interspecific competition 

Tribolium castenum Tribolium confusum 

Hot-wet 34 70 100 0 

Hot-dry 34 30 10 90 

Warm-

wet 

29 70 86 14 

Warm-dry 29 30 13 87 
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Cool-wet 24 70 31 69 

Cool-dry 24 30 0 100 

 

      (a) Comment on the effect of changing temperature and relative humidity on the population of 

Tribolium species.                            (05 marks) 

      (b) Explain the observed behaviour of the Tribolium species over time.         (10 marks) 

      (c) What biological principle is illustrated by the result in table I?          (03 marks) 

 

 

 

 

The graph below show the variation of leaf area index for Trifolium fragiforum and Trifolium repens with 

time: 

 

 

      (d) Compare the growth of: 

           (i) Trifolium species grown separately.             (06 marks) 

           (ii) Tribolium species grown together.             (06 marks) 
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     (e) Why did the Trifolium species grown together not behave like the case of the beetles above? Give 

evidence for your discussion from the graph.                                               (07 marks) 

     (f) State other ecological factors that may affect the population of the beetles and clover in an 

ecosystem.                                                         (03 marks) 

 

END 

 

 

 

 

6. AQUATIC ECOLOGY 

EXAMINATION 10 

1. An analysis of oxygen dissolved and pH in the upper layer of water, together with productivity of the 

entire water body was carried out in one of Uganda’s most productive lakes.  The results of this analysis 

are shown in the tables I and II below.   

Study the tables and answer the questions that follow 

 Table I:  Oxygen dissolved and pH  

 Night (Dark) Day (Light) Night (Dark) 

Time (hours) 24.00 3.00 6.00 9.00 12.00 15.00 18.00 21.00 24.00 

Percentage 

saturation of 

oxygen 

65 55 35 65 85 115 105 85 75 

Ph 6.6 6.5 6.4 6.6 6.8 6.8 7.0 6.8 6.7 

 

Table II:  Productivity  

 In still air  In windy air 

Zone and depth 

(meters)  

Time Net productivity 

(gm-3) 

Time Net productivity 

(gm-3) Day  Dark  Day  Dark  

Limnetic  100 3.30 1.30 2.00 2.70 0.30 2.40 

Littoral     300 7.50 1.50 6.00 7.80 2.00 6.80 

Profundal 500 4.70 0.40 4.30 5.30 0.60 4.70 

Benthic    700 0.30 0.10 0.20 0.40 0.20 0.20 

 

(a) (i) Plot a graph of net productivity in different zones of the lake under still and windy air conditions. 

                                                                        (05 marks) 

     (ii) Using another set of axes, plot a graph of percentage saturation of oxygen and pH for a period 

of 24 hours.                      (05 marks) 

(b)  Account fully for the variation of productivity in different zones of the lake under still and windy 

air conditions.                     (12 marks) 
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(c)  Explain the pattern of oxygen content dissolved and pH in the upper layer of the lake for a period 

of 24 hours.                       (14 marks) 

(d) Explain two other physical factors which may influence the productivity of the lake.    (04 marks) 

SECTION B (60 MARKS) 

2. (a) Outline the unique features of bacteria.              (07 marks) 

    (b) Explain why bacteria show great diversity in their mode of life.           (08marks) 

    (c) How are bacteria economically important?             (05 marks) 

3. (a) Give a structural comparison of angiosperms and gymnosperms.            (10marks) 

    (b) Describe the structure and development of an ovule.            (10 marks) 

4. (a) Explain the modern theory of evolution by natural selection.            (10 marks) 

    (b) How does each of the following affect gene frequency within a population? 

          (i) Non-random mating                (03 marks) 

          (ii) Disruptive selection               (03 marks) 

          (iii) Mutation                 (04 marks) 

5. Two phenotypically wild-type Drosophila (with long wings and red eyes) are crossed, and two mutant 

phenotypes (curved wings and lozenge eyes) are seen to segregate among the progeny as follows:  

Females 

600 long-wing, red eyes  

200 curved wing, red eyes  

Males 

300 long wing, red eyes  

300 long wing, lozenge eyes  

100 curved wing, red eyes  

100 curved wing, lozenge eyes  

     (a) With reasons, state the genetic nature of?                                  (08 marks) 

          (i) The curved wing mutation  

          (ii) The lozenge eye mutation  

          (iii) The female parent  

          (iv) The male parent  

     (b) Using appropriate symbols and a genetic cross, explain the observed results.        (12 marks) 

END. 
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EXAMINATION 11 

1. The graphs A, B and C show typical changes in the abiotic and biotic conditions of a river at    

increasing distance downstream from a point of untreated sewage outfall as summarized by Hynes 

(1960). N.B: The curves show trends only, and not absolute values. 
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(a) Describe the shape of the curve for: 

(i) Suspended solids.                                                                                           (02 marks)  

(ii) Algae.                                                                                                               (02 marks)

  

(b) What is the relation between the biochemical oxygen demand (BOD) and the level of oxygen in the 

river?                                                                                                 (03 marks)  

 

(c) Compare the changes in the concentration of ions in the river from figure (B).               (04 marks)  

(d) Give reasoned explanations for the changes expressed by the curves in figures (A) and (B), 

relating them to each other wherever possible.                                               (15 marks)   

(e) (i) Summarize the main effects of sewage pollution in a river using the three figures.    (04 marks) 

(ii) Outline the problems for human societies associated with the effects given in (e) (i) above. 

                                                                                                                                           (04 marks) 

(f) Using figures (A) and (C) describe the biotic indicators of sewage pollution in a river. (03 marks)                                             

(g) Account for the difference in response to oxygen availability shown by: 

(i) May fly larvae.                                                                                               (01 mark) 

(ii) Rat-tailed maggots.                                                                                              (01mark)                                                                                          

(iii) Chironomid larvae.                                                                                            (01 mark) 

END 

 

 

 

7. POLLUTION  

EXAMINATION 12 

1. In an experiment to study the effectiveness of DDT towards the cabbage pest, Pieris rapae which feeds 

on cabbage leaves, two adjacent farmyards where prepared Pieris was introduced in each farm and left 

for some time. After spraying one farmyard with DDT for three consecutive times the number of eggs 

that survived and hatched into larvae at the sprayed and non-sprayed 1mm yards was determined, as 

shown by Graph A. 

In another set of experiment, Pieris rapae was exposed to birds as its control agents and the changes in 

the population of both with time was determined, as indicated by Graph B. Study the graphs and answer 

the questions that follow. 

    (a) (i) Account for the increase in the population of control agent .                    (05 marks) 

      (ii) Explain the decrease in the population of control agent.                                     (05 marks) 
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   (b) (i) Account for the decrease in the population of Pieris rapae.           (03 marks) 

         (ii) Account for the population of Pieris and that of the control agent from the 8 ½ to the 9th week.  

                              (02 marks) 

    (c) Compare the number of eggs of Pieris before and after spraying.                           (04 marks) 

    (d) Account for the differences in the number of eggs of Pieris before and after spraying      (08 marks) 

    (e) Explain any one property of DDT other than the one shown above, which render it unsuitable for 

environmental use                             (05 marks) 

    (f)  Outline any three advantages of the method used in Graph B to that used in Graph A     

 (03 marks) 
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END 

 

8. EVOLUTION 

EXAMINATION 13 
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1. (a) The table below shows changes in percentage of total excretory material of an amphibian with age. 

Age of tadpole or frog(days) Percentage of total excretory material 

 Ammonia Urea 

50 92 8 

55 88 12 

65 84 16 

75 83 17 

90 68 32 

95 20 80 

100 13 87 

110 12 88 

(i) Plot a graph of the following data:                        (08 marks) 

(ii) Describe the change in the ammonia percentage of total excretory material.                    (05 marks) 

(iii) With a reason, identify the period when the animal leaves water.                     (02 marks) 

(iv) Explain the need to change the excretory product on transitioning from water to land. 

                     (06 marks) 

(v) State two structural changes that accompany the change in excretory product.          (01 mark) 

(b) The graph below shows the change in frequency of two varieties of peppered moths in an urban 

center, from the period of industrial revolution to the 21st century.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       (i) Compare the frequency of the two varieties of the peppered moth population for the period given.  

                           (04 marks) 

       (i) Explain the observed changes in peppered moth population for the period given.           (12 marks) 

 (c) Compare the significance of the changes in (a) and (b).                                         (02 marks) 
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SECTION B (60 MARKS) 

2. Coat colour in rabbits is determined by multiple alleles. Chinchilla coat (cch) is dominant to Himalayan 

coat (ch). The allele for full coat colour (C) is dominant to both these, whereas the albino allele (c) is 

recessive to all the others. 

The inheritance of coat colour follows normal Mendelian principles for autosomal genes. 

    (a) What is meant by multiple alleles?                                   (02 marks) 

    (b) List all the possible genotypes for the following rabbits:            (03 marks) 

     (i) Heterozygous for full coat.                                     

     (ii) Homozygous for Himalayan coat.                         

     (iii) Heterozygous for chinchilla coat.                          

 

    (c) What offspring phenotypic ratios would be obtained from these crosses: 

     (i) chcch x chcch                                             (03 marks) 

     (ii) Cc x chcch                                           (03 marks) 

(d) A breeder suspects his chinchilla buck is not homozygous at the C locus and so mates it with a pure-

breeding Himalayan doe. He obtains a litter of 7 chinchilla rabbits only. How certain could he be that 

his buck is homozygous at the C locus?                            (09 marks) 

 

3. Describe the influence of biotic factors, excluding man, on the abundance of species.        (20 marks) 

 

4. (a) Describe the hormonal control of the human menstrual cycle.                     (16 marks) 

    (b) Briefly explain what happens if fertilization occurs on the 21st day of the month.           (04 marks) 

5. (a) Define the terms uniport carrier, symport carrier and antiport carrier.                     (06 marks) 

    (b) Describe the sodium-potassium pump as an example of active transport.              (10 marks) 

    (c) With an example, explain the process of cotransport.                                              (04 marks) 

 

6. (a) Describe the cardiac cycle.                          (14 marks) 

    (b) How is cardiac muscle suited to its function?                             (06 marks) 

END 

 

EXAMINATION 14 

1. A factory emitting smog containing sulphur dioxide and carbon dioxide was cited in a rural district. The 

tables below give distances and directions of: 

(i) Number of moth species and  

(ii) Concentration of sulphur dioxide in smog in different directions from the factory chimney. 

TABLE I 
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Distance from the factory in a South, South West 

(SSW) direction (miles) 

1 2 4 8 12 16 28 

Number of moth species  0 1 2 3 7 9 14 

Sulphur dioxide concentration (parts per million) 28 27 26 23 19.5 16 2 

TABLE II 

Distance from the factory in a North, North East 

(NNE) direction (miles) 

1 2 4 8 12 16 28 

Number of moth species  1 2 3 4 4 5 5 

Sulphur dioxide concentration (parts per million) 27 26.5 25 24 23 22 19 

 

(a) Plot the information to show the relationship between the moth species and the sulphur dioxide 

concentration using the same x-axis and two y-axes.                     (09 marks) 

(b) Explain the difference in results between those obtained for the SSW direction and those obtained 

for the NNE direction.                            (16 marks) 

(c) Explain why the number of moth species increases with increasing distance from the factory. 

                             (04 marks) 

(d) The results obtained give evidence of present-day evolution. Explain this evidence fully and its 

significance in evolution.                          (05 marks) 

(e) What are the environmental effects of sulphur dioxide and carbon dioxide pollutions? (04 marks) 

END 

 

9. TRANSPORT IN ANIMALS 

EXAMINATION 15 

1. The table below shows the percentage saturation of haemoglobin with oxygen at varying partial pressures 

of oxygen in man. The experiment was carried out at two different partial pressures of carbon dioxide.  

 

Partial pressure of 

oxygen/kPa 

Percentage saturation of haemoglobin with oxygen 

At 3 kPa partial pressure of 

carbon dioxide  

At 6 kPa partial pressure of 

carbon dioxide  

0 0 0 

1 10 4 

2 38 8 

4 90 35 

6 96 60 

7 100 70 

11 100 83 

13 100 85 
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      (a) Using the same axes, plot the results in a suitable graphical form.                  (08 marks) 

      (b) Account fully for the shape of the curve at 3 kPa partial pressure of carbon dioxide.  

                                              (16 marks) 

 

      (c) Explain the position of the curve at 6 kPa with respect to that at 3 kPa partial pressure of carbon 

dioxide.                       (08 marks) 

 

      (d) Use the graph to explain why human haemoglobin: 

            (i) is saturated with oxygen in the lungs.                         (04 marks) 

            (ii) releases oxygen when it reaches the tissues.                 (04 marks) 

 

SECTION B (60 MARKS) 

2. Describe the influence of biotic factors, excluding man, on the distribution and abundance of 

organisms.                                (20 marks) 

 

3. (a) How does abnormal haemoglobin arise in the human population?             (05 marks) 

    (b) Fully explain the effect of the gene for abnormal haemoglobin in humans.          (10 marks) 

    (c) What is meant by polyploidy?                       (05 marks) 

 

 

4. (a) Explain how water moves from the soil into the xylem of the root.               (10 marks) 

    (b) Explain how water moves through the xylem in the stem of a plant.         (10 marks) 

 

 

5. (a) Explain the advantages of the multicellular state over the unicellular state.        (14 marks) 

    (b) Outline the challenges associated with the multicellular state.                       (06 marks) 

 

     

6. Coat colour in rabbits is determined by multiple alleles. Chinchilla coat (cch) is dominant to Himalayan 

coat (ch). The allele for full coat colour (C) is dominant to both these, whereas the albino allele (c) is 

recessive to all the others. The inheritance of coat colour follows normal Mendelian principles for 

autosomal genes. 

    (a) What is meant by multiple alleles?                                             (02 marks) 

    (b) List all the possible genotypes for the following rabbits:          (03 marks) 

         (i) Heterozygous for full coat.                                     

         (ii) Homozygous for Himalayan coat.                         

         (iii) Heterozygous for chinchilla coat.                          

    (c) What offspring phenotypic ratios would be obtained from these crosses: 
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          (i) chcch x chcch                                   (03 marks) 

          (ii) Cc x chcch                                           (03 marks) 

    (d) A breeder suspects his chinchilla buck is not homozygous at the C locus and so mates it with a pure-

breeding Himalayan doe. He obtains a litter of 7 chinchilla rabbits only. How certain could he be that his 

buck is homozygous at the C locus?               (09 marks) 

END 

 

EXAMINATION 16 

1. The figure below shows the pressure and volume changes that occur during the mammalian cardiac 

cycle (of a dog). The pressure changes were measured in the left atrium and ventricle, and the aorta. 

Volume changes were measured for both ventricles. 

The electrical activity in the heart wall (electrocardiogram) and heart sounds (phonocardiogram) as 

recorded in a human subject are also shown 
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(a) Describe the changes in:  

(i) Atrial pressure.                                                                                                    (07 marks)       

(ii) Ventricular pressure.                                                                                           (07 marks)       

(b) What are the differences in the changes in ventricular pressure and ventricular volume between 

0.1 seconds and 0.5 seconds?                                                                      (03 marks) 

 

(c) Explain the effect of the changes in atrial, aortic and ventricular pressures to blood flow during 

the cardiac cycle.                                                                                                       (15 marks) 

 

(d) Explain the pattern of: 

                  (i) Electrical activity                                                                                                   (03 marks) 

                  (ii) Sounds on the phonocardiogram.                                                                        (02 marks)   

(e) Explain how the internal heart structure is related to its functioning.                      (03 marks)       

 

SECTION B (60 MARKS) 

2. (a) Describe the distribution and structure of simple plant tissues in stems.                            (14 marks) 

    (b) Explain how the structure of tissues responsible for water transport in plants relates to function.  

                                                    (06 marks) 

3. (a) Describe the reactions involving the use of light energy that occur in the thylakoids of the 

chloroplast.                                         (08 marks) 

    (b) Explain how the light-independent reactions of photosynthesis rely on light-dependent reactions.  

                                                    (08 marks) 

    (c) Explain the role of water in photosynthesis.                                    (04 marks) 

4. (a) Outline the processes that occur in a cell during interphase.                                               (12 marks)  

    (b) Explain the reasons for cell division in living organisms.                                  (08 marks) 

5. (a) Describe the characteristics of fungi which distinguish them from plants                          (08 marks) 

    (b) Explain the economic importance of the different nutritional categories of fungi        (12 marks) 

6. (a) Describe the structure of triglycerides.                                                                                (06 marks) 

    (b) Account for the functions of lipids in the bodies of organisms.                                          (14 marks)   

END 

EXAMINATION 17 

1. The concentration of antibodies of a child was measured over a period of eight weeks. The child was 

exposed to the measles virus at a time 0 weeks when he inhaled droplets from the infected person. At the 

fourth week, the child was exposed to the measles virus, and at the same time, he was exposed to chicken 

pox virus. The results are shown in the graph below. 
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Use the information provided to answer the questions that follow. 

a) Compare the variation in concentration of antibodies during the first and the second exposure to the 

measles virus.                                       (08 marks) 

b) Account for the differences in (a) above.                           (04 marks) 

c) Using the results above, suggest why; 

(i) Children who catch measles for the first time suffer symptoms of the disease, but normally recover 

completely within two to three weeks of being infected.                   (05 marks) 

(ii)  A person who has had measles normally is immune for life.                                (04 marks) 

(iii) A measles patient is mostly infectious about 8-16 days after first infection.         (04 marks) 

d) How do the results above illustrate that the immune response is specific?              (01 mark) 

e) State with reasons the type of immunity illustrated.                       (02 marks) 

 

f) How have the results of this study been applied by humans in the prevention and control of certain 

human disease?                               (02 marks) 

 

g) Certain plants called Cyanogenic plants use hydrogen cyanide as a defense mechanism against 

herbivores. The table below shows the average cyanide content of leaves of certain plants of 

different ages. 

Age of leaf (weeks) Average cyanide content of 

leaf (mg/100g by weight) 

1 9.9 

3 4.3 

5 2.1 

7 1.0 

9 0.5 

11 0.2 

15 0.0 

  

(i) Present the information in the table above graphically.                      (04 marks) 

(ii) State the relationship that exists between cyanide concentration and age of the leaf.   

                    (01 mark) 

(iii) In what way could this relationship be of survival value to the plant?            (02 marks) 

(iv) Suggest any other defense mechanisms used by plants.                       (03 marks) 

SECTION B (60 MARKS) 
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2. (a) How is the Bohr Effect involved in the transportation and exchange of respiratory   gases?  

                              (10 marks) 

       (b) Describe how the rhythm of heart beat is initiated and controlled.                       (10 marks) 

3. (a)  What is lung ventilation?                         (02 marks) 

(b) Describe how lung ventilation and heart beat can be increased and lowered.         (18 marks)   

4. Discuss how the following are determined                        (20 marks) 

(a) Blood groups  

(b) Sex in man  

(c) Twins  

(d) Sickle Cell Anaemia   

5. Describe how the following enhance speciation;                        (20 marks) 

(a) Mutation 

(b) Cross over 

(c) Environmental changes   

6. (a) Distinguish between open and closed circulatory systems.                      (05 marks) 

(b) What are the advantages to a mammal of a double circulation?                            (05 marks) 

(c) Outline the main changes that occur to the cardiac frequency and the circulatory system before, 

during and after a race.                            (10 marks) 

 END 

10. TRANSPORT IN PLANTS 

EXAMINATION 18 

1. An investigation was carried out into the relationship between the rate of water absorption and the rate 

of transpiration in sunflower plants at various times of the day. The results are shown in the table below: 

Time of day (hours) Rate of transpiration (g h-1) Rate of water 

absorption (g h-1) 

08.00 

10.00 

12.00 (noon) 

14.00 

16.00 

18.00 

20.00 

22.00 

24.00 (midnight) 

10 

32 

42 

51 

42 

32 

08 

05 

07 

08 

15 

27 

38 

39 

40 

16 

07 

07 
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02.00 

04.00 

06.00 

06 

07 

06 

07 

07 

07 

  

   (a) Represent the information in the table graphically using a single set of axes.           (08 marks) 

   (b) Describe the change in the rate of water absorption that took place.                        (05 marks) 

   (c) Compare the changes in the rate of water absorption and the rate of transpiration that took place. 

                                           (06 marks) 

   (d) Account for the change in the rate of transpiration that occurred during the investigation.  

                                         (10 marks) 

   (e)(i) What is the relationship between transpiration rate and rate of water absorption?           (03 marks) 

       (ii) Explain the relationship you have given in (d) (i) above.                                            (08 marks) 

SECTION B (60 MARKS) 

2. (a) Explain how water moves from the soil into the xylem of the root.                         (10 marks) 

    (b) Explain how water moves through the xylem in the stem of a plant.                     (10 marks) 

 

3. (a) Structurally distinguish monocotyledones from dicotyledones.                              (05 marks) 

    (b) Give a structural comparison of Angiosperms and Gymnosperms.                          (15 marks) 

4. (a) Define the terms C3 plant and C4 plant.                        (03 marks) 

    (b) (i) Describe the photosynthetic mechanism which occurs in the cytoplasm of the mesophyll cells of 

C4 plants.                             (06 marks) 

          (ii) Explain the physiological significance of the mechanism described in (b) (i) above.  (06 marks) 

    (c) What is meant by the term CAM plants?                       (05 marks) 

 

5. (a) Describe the characteristics of the open and closed blood circulatory systems.        (08 marks) 

    (b) How is cardiac muscle suited to its functions?                                 (12 marks) 

 

6. (a) What is a tissue?                                                                                (04 marks) 

    (b) Describe the structure of epithelial tissue.                                                                (10 marks) 

    (c) With an example in each case, outline the functions of epithelial tissue.                (06 marks) 

 

END 

EXAMINATION 19 

1. The relationship between potassium ion concentration in the roots and sugar consumption at different 

oxygen percentages was investigated.   

The table below shows in (mg cm-3) the concentration of potassium ions and the rate of sugar consumption 

(mg hr-1) by roots of freshly uprooted plants when inserted in a bathing fluid, at different oxygen 

concentrations.  
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Oxygen concentration (%) 0 2 5 10 20 30 50 70 

Potassium ion concentration 

(mg cm-3) 

7 10 21 49 52 51 47.7 44 

Rate of sugar consumption 

(mg hr-1) 

14 16 20 27 33 34 35 36 

 

(a) Plot the results in the table graphically, so that you can easily interpret the data.          (08 marks)                                                                 

(b) From the graph, state the differences and similarities of the effect of Oxygen percentage on the 

potassium ion concentration in the roots and rate of sugar consumption.  

i) Differences.                                                     (03 marks) 

ii) Similarities.                                                      (03 marks) 

(c) Give an explanation for each of the following;  

i) Potassium ions are present in the root even at zero concentration of oxygen.           (03 marks)                              

ii) Potassium ion concentration increases rapidly with increasing oxygen concentration up to 20%.               

                                                                                   (05 marks) 

iii) The Potassium ion concentration begins to fall off after the peak at oxygen concentration of 20%.                                                                                

           (05 marks) 

iv) The rate of sugar consumption continues to increase with increase in oxygen concentration 

throughout the range shown.                                                                     (05 marks) 

(d) State two other factors other than oxygen concentration that affect the rate of potassium ion uptake by 

roots.                                                                                                        (02 marks) 

(e) Briefly explain the uptake of minerals from soil up to the mesophyll cells of the plant.        (06 marks)                    

SECTION B (60 MARKS) 

2.(a) Explain the external factors that affect the rate of transpiration.                         (12 marks) 

   (b) Explain the cohesion-tension theory.                          (08 marks) 

 

3. (a) What is meant by the water stress?                                          (02 marks) 

    (b) What are the effects water stress?                                   (04 marks) 

    (c) Explain the xeromorphic adaptations of plants to survive water stress .                 (14 marks) 

 

4. (a) Account for the variation of the haemoglobin’s association with oxygen basing on the mammal’s 

body size.                                         (10 marks) 

    (b) Explain the physiological changes which occur to a camel when transferred from Africa to South 

America.                             (10 marks) 

END 

 

 

EXAMINATION 20 

1. In an investigation on transpiration, 12 twigs of approximately the same age, leaf surface area and from 

the same plant species were used in an experiment. 
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The twigs were divided into 3 groups of 4, and each group treated simultaneously as follows: 

Group 1: Twigs completely covered with transparent polythene bags 

Group 2: Twigs fanned with electric fans 

Group 3: Twigs placed in still air in the open 

 

The table below gives a summary of the results of the mean values in cm3 of 4 readings taken in each group 

represented in the table as A, B, and C. 

Time of day (hours) Mean readings (cm3) 

A B C 

08.00 

09.00 

10.00 

11.00 

12.00 

13.00 

14.00 

15.00 

16.00 

17.00 

18.00 

2.0 

3.0 

4.2 

5.4 

7.1 

9.6 

13.1 

16.6 

18.1 

19.0 

19.5 

2.0 

2.4 

2.6 

2.7 

2.8 

2.9 

2.9 

2.9 

2.9 

3.0 

3.1 

2.0 

2.5 

3.4 

4.4 

5.5 

7.0 

9.5 

11.5 

13.0 

13.6 

13.9 

 

(a) Calculate the mean cumulative volume of water lost in each hour by the twigs of groups A and B, 

and record them in an appropriate table.                                       (02 marks) 

(b) Using suitable scales and the same axes, draw curves to show the relationship between: 

(i) The mean cumulative volume of water lost by the twigs of groups A and B with time. 

(ii) The mean volume of water lost per hour by the twigs of group C with time.       (09 marks) 

(c) From the curves drawn, identify the experimental condition to which each group of twigs A, B and 

C were placed.                           (03 marks) 

(d) With respect to twigs of groups A and B, give reasons for the observed differences in the two curves 

drawn.                           (05 marks) 

(e) Explain why the rate of water loss throughout the day varies as shown in curve C above.  

                             (10 marks) 

(f) Why were twigs of the same age, leaf surface area and same plant species used in the investigation?

                           (05 marks) 

(g) Suggest:  

(i) A hypothesis which this experiment was designed to test.             (01 mark) 

 (ii) The name of the apparatus commonly used in this type of experiment.            (01 mark) 
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(h) It is observed that a tree canopy with an area of 20m2 loses greater amount of water in a given length 

of time than a water body with the same surface area. Suggest an explanation for this observation.

                            (04 marks) 

END 

EXAMINATION 21 

1. The data below was obtained from experiments using plant materials treated as shown below. 

Figure I shows the uptake of potassium ions in an aerated solution by young cereal roots which had 

previously been thoroughly washed in pure water. After 90 minutes potassium cyanide was added to the 

solutions. 

Figure I: 

 

Figure II shows the rate of respiration and uptake of potassium chloride by young carrot discs. The carrot 

discs had previously been thoroughly washed in pure water and transferred to potassium chloride solution 

after 60 minutes. Potassium cyanide was added to the solution after 180 minutes. 

Figure II: 

 

With reference to figure I: 
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    (a)(i) Compare the change in uptake of potassium ions at 00C and 250C.       (05 marks) 

         (ii) Explain fully the trend of uptake of potassium ions at 00C.          (06marks) 

    (b) Explain why: 

          (i) The same rapid uptake of potassium ions occurred in the first few minutes of the experiment at 

both temperatures.              (02 marks) 

          (ii) The uptake of potassium ions at the two temperatures greatly differs for much of the experiment. 

                     (06 marks) 

          (iii) Potassium cyanide has the effect it does at each temperature.        (03 marks) 

          (iv) The cereal roots were washed before placing them in a solution containing potassium ions. 

                  (01 mark) 

          (v) In a similar experiment, but involving phosphate uptake, 16% of the phosphate taken up by barley 

roots over a short period could be washed out after transferring to pure water again. 

        (02 marks) 

          (vi) Ions cannot reach the xylem entirely by means of the apoplast pathway.      (03 marks) 

With reference to Figure II: 

      (c) Explain the trend in rate of respiration: 

           (i) Before addition of potassium cyanide.           (09 marks) 

           (ii) After addition of potassium cyanide.            (03 marks) 

SECTION B (60 marks) 

2. (a) What is meant by the term limiting factor?                                (02 marks) 

    (b) Discuss how variations in (i) light intensity and (ii) temperature, influence the rate of photosynthesis.

                                 (08 marks) 

    (c) Outline the sequence of events by which a molecule of carbon dioxide in the atmosphere might be 

converted into a storage carbohydrate by a green plant. (Exclude details of the light reaction in 

photosynthesis.)                      (10 marks) 

 

3. (a) Give an account of the adaptations of mammals to a carnivorous mode of life.  

                           (10 marks) 

    (b) Contrast the teeth of a herbivore with those of a carnivore.                        (05 marks) 

    (c) Briefly discuss the expression carnivorous plants.                        (05 marks) 

4. (a) There are three stages in the release of energy from a molecule of glucose: glycolysis, Krebs cycle 

and the electron transfer system. What are the essential features of each of these processes?   

                               (10 marks) 

    (b) In what circumstances would you expect anaerobic respiration of glucose to occur in: 

          (i) Yeast?                                    (02 marks) 

          (ii) A flowering plant?              (04 marks) 

          (iii) A mammal?              (04 marks) 
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5. With reference to a mammal: 

     (a) Describe the means by which blood circulation is maintained and controlled.     (10 marks) 

     (b) How is blood maintained at a constant temperature?                              (10 marks) 

 

6. The rate of transpiration in green plants is affected by environmental factors such as light intensity, 

humidity, wind and temperature. The number of stomata and the size of each stomatal aperture also affect 

the rate. Show concisely how each of these factors changes the rate of transpiration in green plants                                                      

                    (20 marks) 

END 

EXAMINATION 22 

1. The table below shows the diurnal variation in the sucrose content of leaves and the phloem in stems. 

Time/hours Sucrose concentration/%dry weight 

 Leaves Phloem 

4:00am(night) 0.9 0.4 

6:00am 0.6 0.3 

8:00am 0.6 0.4 

10:00am 1.8 0.6 

12:00am 2.6 0.9 

2:00pm 3.0 1.0 

4:00pm 1.4 0.8 

6:00pm 1.2 0.6 

  

      (a) Represent the results in a suitable graphical form.                       (08 marks) 

      (b) Compare the sucrose concentration of leaves and phloem.                  (04 marks) 

      (c) Explain the variation in patterns of sucrose with time of: 

           (i) Leaves.                       (05 marks) 

           (ii) Phloem.                        (05 marks) 

      (d) State any two environmental factors that can affect the levels of sucrose in the leaves.  (02 marks) 

      (e) From the graphs explain the evidence that sucrose in the leaves is transported in the phloem of the 

stem.                                                          (04 marks) 

     (f) (i) Describe the mechanism of water movement through the xylem in a plant.        (07 marks) 

           (ii) How is the xylem adapted for this function?                   (05 marks) 

 

11. PHOTOSYNTHESIS 

EXAMINATION 23 
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1. The graph below shows the effect of temperature on the rate of photosynthesis in two grasses, Agropyron 

and Bouteloua 

 

 

     (a) Compare the two curves.                                                                                             (06 marks) 

     (b) Account for the rate of photosynthesis of Agropyron from: 

          (i) 10 - 25oC.                                                                                                            (10 marks) 

          (ii) 25 - 45oC.                                                                                                          (04 marks) 

        (c) (i) Describe the  photosynthetic mechanism which is likely to occur  in the cytoplasm of the 

mesophyll cells of Bouteloua.                                                                                            (05 marks) 

           (ii) Explain the physiological significance of the mechanism described in (e) (i) above.   

                                                                                                                                                 (04 marks)           

     (d) Basing on the data provided, outline the physiological and ecological advantages of Bouteloua over 

Agropyron.                                                                                                      (06 marks) 

         (e) Briefly discuss CAM.                                                                                                   (05 marks) 

SECTION B (60 MARKS) 

2. Explain: 

     (a) How the co-existance of plants and animals in a terrestrial ecosystem is beneficial to them. 

                                                                                                                           (12 marks) 

     (b) The significance of predator-prey relationship towards the partners in the relationship. 
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                                                                            (08 marks) 

3. (a) What roles do the liver and pancreas play in:              

          (i) food digestion?                                                                                                                (08 marks) 

          (ii) metabolism of absorbed products?               (08 marks)   

    (b) How can a diet of raw liver prevent the disease pernicious anaemia?                                (04 marks) 

 

4. (a) Explain the term saprophyte.                                       (02 marks) 

    (b) Compare and contrast saprophytes with parasites.                                                         (11 marks) 

    (c) In what ways are saprophytes important to humans?            (07 marks) 

 

5. (a) Explain why  

         (i) Sex-linked traits are most common in males among humans.                             (06 marks) 

         (ii)There are more colourblind individuals than haemophiliacs in human populations when both 

conditions are transmitted in the same way.                         (07 marks) 

     (b) Determine the phenotypes of the children from a mother who is a carrier for haemophilia and a 

normal father.                               (07 marks) 

 

6. (a) How is sex determined in man?                                                                               (14 marks) 

    (b) With examples, clearly distinguish sex-linked traits and sex-limited traits.            (06 marks) 

END 

EXAMINATION 24 

1. An investigation was made to determine the effect of carbon dioxide concentration and light intensity on 

the productivity of a plant in a green house.  

The productivity was determined by measuring the rate of carbon dioxide fixation in milligrams per dm2 

leaf area per hour. 

 

The investigation was conducted at three different light intensities: 0.05, 0.25 and 0.45 (arbitrary units); the 

highest approximating to full light. 

A constant temperature of 22oC was maintained throughout.  

The results are indicated in table below: 

 

Carbon dioxide 

concentration (ppm) 

Productivity at different light intensities (mg dm-2 h-1) 

At 0.05 units light 

intensity 

At 0.25 units light 

intensity 

At 0.45 units light 

intensity 

300 12 25 27 

500 14 30 36 

700 15 35 42 
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900 15 37 46 

1100 15 37 47 

1300 12 31 46 

 

    (a) Using the same axes, graphically represent the information in the table.                    (09 marks) 

 

    (b) For the experiment at 0.25 units light intensity, explain the effect of increasing carbon dioxide 

concentration on the productivity of the plant.                  (12 marks) 

 

    (c) (i) Carbon dioxide concentration of 300 ppm is equivalent to that of the atmosphere . For each of the 

light intensities, work out the maximum increase in productivity that was obtained compared with that at 

300ppm.                                                                                         (03 marks)  

         (ii) Comment on the effect of changing light intensity on productivity.            (03 marks) 

 

    (d) Why was the temperature kept constant during the experiment?                               (02 marks) 

    (e) From the experiment, state the optimum conditions for productivity of the plant at 22oC  

                                                                                                                                     (02 marks)  

  (f)Suggest why even with artificial lighting, glass house crops generally need to have more carbon 

dioxide added when temperatures are low than when temperatures are high.                             (04 marks) 

 

     (g) Describe five adaptations of leaves to capturing maximum light.                      (05 marks) 

 

SECTION B: (60 MARKS) 

2. Describe the process of protein synthesis in a cell.                                                             (20 marks) 

 

3. (a) Describe the events which occur in the heart during a heartbeat.                    (14 marks) 

    (b) Explain heart myogenicity and its significance.                      (06 marks)  

 

4. In an experiment the concentration of potassium ions and the rate of sugar consumption in freshly excised 

roots at different concentrations of oxygen of the bathing fluid were investigated. 

    (a) Account for each of the following observations made during the investigation: 

         (i) Potassium ions were present in the root even at zero concentration of oxygen.   

(07 marks) 

         (iii) Potassium ion concentration increased rapidly with increasing oxygen concentration up to 20%. 

                                                 (04 marks) 
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         (iii) The rate of sugar consumption continued to increase with increase in oxygen concentration 

throughout  the range of the investigation.                                                        (04 marks) 

    (b) Briefly describe the movement of mineral salts from the root hair to the root xylem.        (05 marks) 

 

5. How is each of the following tissues adapted to its functions? 

    (a) Parenchyma.                                                           (06 marks) 

    (b) Sclerenchyma.                                                 (06 marks)  

    (a) Collenchyma.                                                             (04 marks) 

    (a) Mesophyll.                                                              (04 marks) 

 

6. In the garden pea, Pisum sativum, the dominant alleles of two unlinked genes, A/a and B/b, are needed 

to make the pods tough and inedible. All other genotypes result in soft, edible ‘sugar-snap’ pea pods. 

• Pods with genotypes including the dominant allele A have a thin layer of cells lining the 

pod. 

• Pods with genotypes in which the recessive allele a is homozygous have no thin lining 

layer. 

• Pods with genotypes including the dominant allele B have lignin added to the thin lining 

layer, when it is present. 

• Pods with genotypes in which the recessive allele b is homozygous do not have added 

lignin. 

      (a) Explain the phenotypes of pea pods with the following genotypes:                                (04 marks) 

            (i) AAbb  

           (ii) aaBB  

      (b) Two pea plants of genotypes AAbb and aaBB were interbred to give an F1 generation 

and these in turn were interbred to give an F2 generation. 

Using an appropriate genetic cross, including gametes, show the genotypes and phenotypes of the F1 and 

F2 generations.  

Give the ratio of phenotypes expected in the F2 generation.                                  (16 marks) 

EXAMINATION 25 

1. In an investigation to study the effect of light intensity on the physiology of Spirogyra, its amount of 

Phospoglyceric acid (PGA), Ribulose biphosphate (RuBP), and Sucrose, were determined at different 

intervals of time in presence of light. 

At the 35th minute, light was removed completely.  

The graph showing the variation of the amount of PGA, RuBP and Sucrose with time 
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Study the graph carefully and answer the questions that follow:     

    (a) Compare the amount of PGA and RUBP with time.                                   (05 marks) 

    (b) Account for the changes in the amount of: 

          (i) PGA, 

          (ii) RuBP, 

          (iii) Sucrose, with time                                                            (15 marks) 

    (c) Draw a sketch graph for the changes in the amount of PGA and RuBP with time, if carbon dioxide 

had been used in the experiment instead of sunlight.                        (02 marks) 

    (d) Explain the changes in the amount of: 

         (i) PGA,  

         (ii) RUBP, on the sketch graph with time.                       (10 marks) 

    (e) Describe the respiratory metabolism within the cytoplasm of living cells, beginning from PGA.           

                                                    (05 marks) 

    (f) Compare the metabolism of PGA in the chloroplasts with its respiratory metabolism within the 

cytoplasm of the C3 plants.                                      (03 marks) 

EXAMINATION 26 

1. Two plant species A and B were grown and placed under the same conditions.  

The graph below shows their rates of net photosynthesis(arbitrary units), respiration(arbitrary units), and  

photorespiration(arbitrary units) at  different temperatures.  
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   (a) Compare the; 

         (i) Net rate of photosynthesis,                           (04 marks) 

         (ii) Rate of photorespiration, in the two plant species.                        (03 marks) 

   (b) Work out the actual rate of photosynthesis for both plants at the following temperatures: (Show your 

working) 

         (i) 300C                            (02 marks) 

         (ii) 400C                             (02 marks) 

   (c) Using the graph above: 

         (i) To what extent does the information illustrate the relative photosynthetic efficiencies of the two 

plant species A and B?                            (04 marks) 

         (ii) Identify the types of plant species A and B basing on their photosynthetic mechanisms.  

                               (02 marks) 

   (d) Describe the physiological and structural advantages of plant species B over A.         (08 marks) 

   (e) Briefly explain the effects of photorespiration on the rate of photosynthesis in the plant species A.  

                              (04 marks) 

   (f) Explain the following observations: 

         (i) Photosynthesis in C4 plants is not enhanced by higher atmospheric carbon dioxide concentrations 

compared to C3 plants.                            (07 marks) 

         (ii) Plants carry out respiration yet photosynthesis produces energy.                      (02 marks) 

         (iii) Measuring the volume of oxygen produced by the plant is not the best method for measuring the 

rate of photosynthesis.                            (02 marks) 

SECTION B (60 MARKS) 
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2. (a) Explain why the oxygen dissociation curve of haemoglobin is sigmoid.                 (13 marks) 

    (b) Summarise how carbon dioxide in the blood is expelled as gaseous carbon dioxide by the lungs.  

                                                               (07 marks) 

3. Mitosis  and  meiosis  are  the  two  basic  types  of  cell  division 

    (a) Describe the differences between mitosis and meiosis.                           (08 marks) 

    (b) Of what significance is each type of cell   division?                        (12 marks) 

     

4. Describe the:  

    (a) Adaptations of root hairs to absorption of mineral ions.                     (08 marks) 

    (b) Special methods by which plants obtain essential elements.                     (12 marks) 

 

5. (a) What is meant by the following? 

           (i) Continuous variation.                           (02 marks) 

           (ii) Genetic recombinants.                           (04 marks) 

     (b) How can variation arise in a population that reproduces asexually?                     (10 marks) 

     (c) How do the populations in (b) survive extinction due to harmful changes in the environment?     

                              (04 marks) 

 

6.(a) How are the alveoli protected from infections?                       (04 marks) 

(b) Explain the efficiency of gaseous exchange in alveoli.                       (06 marks)  

(c) How is carbon dioxide removed from body tissues                      (09 marks) 

END 

 

 

12. HETEROTROPHISM 

EXAMINATION 27 

7. Figure I below shows how an injection of secretin affects the secretion of pancreatic juice by the 

pancreas.  

Figure I 
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From Figure I above: 

(a) (i)  Use the graph to describe the effect of secretin on the pancreas.                    (10 marks) 

(ii)  Explain why the concentration of amylase in the pancreatic juice decreased shortly after the 

injection of secretin.                          (06 marks) 

(b) What other digestive secretion is stimulated by secretin.                    (02 marks) 

(c) Certain types of ulcer are thought of to be made worse by the production of too much acid from 

the stomach.  Doctors have used a number of different methods to treat these ulcers.  Suggest how 

the following treatments might reduce the amount of acid secreted by the stomach: 

(i) Cutting the vagus nerve to the stomach.                         (05 marks) 

(ii) Giving the patient atropine, a drug which blocks the action of acetylcholine.        (05 marks) 

 

Figure II below shows the results of an experiment in which two sets of eight young rats were fed on a diet 

of pure casein, starch, sucrose, lard, inorganic salts and water. 

The first set received additionally 3 cm3 of milk per day for the first 18 days. 

On day 18, the extra milk was denied the first set, but given to the second set of rats instead. 
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From Figure II above: 

(d) What hypothesis can you deduce from the graph?                      (03 marks) 

(e) Give reasons for your answer in (d) above.                                  (06 marks) 

(f) Why is a diet of milk inadequate for an adult?                       (03 marks) 

13. GASEOUS EXCHANGE IN PLANTS 

EXAMINATION 28 

1. In an investigation, purple leaves of Tradescantia plants, previously kept in the dark for about an hour, 

were cut into small strips measuring 12rnm by 5mm. 

The strips were then divided equally between two experimental solutions; 150ml solution of potassium 

chloride and 150ml solution of sodium chloride. 

For each solution, the strips were floated with their lower epidermis down, the solution exposed to light, 

and temperature maintained at 20°C. 

After five minutes, and thereafter at 10-minute intervals; a leaf strip was removed from the experimental 

solution, quickly blotted dry, and the number of open stomata counted under the microscope and the 

percentage calculated. 

The table below shows the results. Study the table and then answer the questions that follow. 

Time of floating (min) 5 15 25 35 45 55 

% of open stomata in potassium chloride solution 
0 

 

0 

 

20 

 

76 

 

82 

 

86 

% of open stomata in sodium chloride solution 0 

 

0 

 

6 22 

 

42 

 

45 

 

(a) State clearly the aim of this experiment.                   (01 mark) 

(b) Suggest a reason(s) why the following were done.                         
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            (i) Plants with purple leaves were chosen for the investigation.           (02 marks) 

            (ii) The plants were first kept in the dark for about one hour prior to use.            (01 mark) 

            (iii) The leaf strips were floated with their lower epidermis down in the experimental solutions. 

(02 marks) 

            (iv) The leaf strips were exposed to light for at most 55 minutes only.          (02 marks) 

       (c) Using the same axes and suitable scales reflect the above results by plotting suitable line graphs. 

(08 marks) 

       (d) Describe the behavior of stomata during the experiment.            (08 marks) 

(e) Account for the behavior of the stomata during the experiment.           (11 marks) 

(f) Considering leaf morphology only, outline how the various xeromorphic features control loss of 

water from the plant.                  (05 marks) 

SECTION B (60 MARKS) 

2.   (a) How are the alveoli protected from infections?                        (04 marks) 

      (b) Account for the efficiency of gaseous exchange in the alveoli.                    (06 marks) 

      (c) How is carbon dioxide removed from the body tissues?                     (10 marks) 

 

3.   Explain the role of each of the following in evolution:   

      (a) Variation.                            (05 marks) 

      (b) Mutation.                           (05 marks) 

      (c) Natural selection.                          (05 marks) 

      (d) Polyploidy.                            (05 marks) 

 

4.   (a) Describe gametogenesis in flowering plants.                        (12 marks) 

      (b) Outline the events that take place in flowering plants following pollination.        (08 marks) 

 

5.   (a) Justify the absence of special ventilation mechanisms in flowering plants.           (10 marks) 

      (b) How does learned behaviour differ from innate behaviour?                      (10 marks) 

 

6.   A sex-linked gene controls fur colour in cats. Ginger-coloured fur is controlled by the allele G, and 

black-coloured fur is controlled by the allele g. Some cats, exclusively females are described as 

tortoiseshell because of having ginger and black patches of fur.  

      (a) Using suitable genetic symbols, workout the genotypes and the ratio of phenotypes expected in the 

offspring of the cross between a male cat with genotype XgY and a tortoiseshell female cat.    (06 marks) 

      (b) The effect of the G and g alleles is modified by another gene which is not sex-linked but has two 

alleles. The allele d changes the ginger colour to cream and the black colour to grey. The dominant allele 

D does not modify the effect of G or g.  Using suitable genetic symbols, workout the genotypes and the 

ratio of phenotypes expected in the offspring of the cross between a cream-coloured male cat and black 

female whose genotype was XgXgDd to produce male kittens of two different colours.   (07 marks) 
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      (c) (i) With examples from humans, distinguish between sex-linked and sex-limited characteristics.  

                                        (04 marks) 

            (ii) Explain why sex-linked features are more common in men than in women.              (03 marks) 

END. 

 

14. TEMPERATURE REGULATION 

EXAMINATION 29 

1. Figure 1 shows the effect of temperature on heat receptors in mammalian skin. 

FIGURE 1: 

 
    (a) Explain the effect of temperature on the response of: 

         (i) Cold receptor             (06 marks) 

         (ii) Warm receptor             (06 marks) 

 

Figure 2 shows variation of metabolic rate with environmental temperature in mammals A and B. 

FIGURE 2: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    (b) Explain the relationship between metabolic rate and environmental temperature for mammal A. 

              (12 marks) 

    (c) With reasons, suggest the possible habits of mammals A and B.       (04 marks) 

 

 



48 | P a g e  

 

 

Figure 3 shows the relationship between evaporative heat loss, heat loss, skin and hypothalamus  

temperatures in humans following experimental ice meals for a human in a warm chamber at 450C. Iced 

water was swallowed at the labelled points. 

FIGURE 3: 

 

 
   (d) Account for the relationship between the four variables between the 1st and 2nd ice meals.  

                                    (12 marks) 

 

SECTION B (60 MARKS) 

2. (a) Explain how a flowering plant obtains: 

           (i) Water.                          (07 marks) 

           (ii) Ions.                          (03 marks) 

    (b) Describe the pathways and mechanisms of water transport in the plant.               (10 marks) 

3. Discuss the relative importance of hereditary and environmental factors in the growth and development 

of organisms.                        (20 marks) 

 

4. (a) Distinguish between cell and nuclear division.                    (03 marks) 

    (b) What are the advantages and disadvantages for an organism in having meiotic divisions as part of its 

life cycle, compared with one that reproduces only by mitosis?           (09 marks) 
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    (c) Summarise the similarities between events occurring during meiosis and fertilisation and Mendel's 

hypotheses.                            (08 marks) 

 

5. (a) Give reasons why a frog and mammal are classified in the same phylum.            (06 marks) 

    (b) Give ways in which a frog and a lizard differ structurally from each other.      (06 marks) 

    (c) Explain the features that have contributed to the success of birds.                     (08 marks) 

 

6. (a) With respect to flowering, define the terms: Long-day plants, Short-day plants, and Day-neutral 

plants.                          (03 marks) 

    (b) Explain the role of the phytochrome system in flowering in tobacco.                   (07 marks) 

    (c) Summarise the differences in the effects of red light and far red light on plants. 

          (10 marks) 

END 

 

15. PLANT HORMONES 

EXAMINATION 30 

1. A study was carried out to determine the effect of red and far–red light interruptions of long night on the 

intensity of flowering of a short-day plant. Flowering intensity was measured by an index of floral stage 

from 1 to 8. The figure below shows the results obtained from the study.  

 

 

 

 

 

 

 

 

 

 

 

     (a) Describe the effect of 

interruption of the night period on the intensity of flowering of each of the following types of light: 

           (i) Red light                                  (04 marks) 

           (ii) Far-light                                  (04 marks) 

     (b) Give the explanation for the effects described in (a) above.                (10 marks) 

     (c) Explain how red and far–red light interruptions would have affected the intensity of flowering if they 

had used a long day plant                             (03 marks) 
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Tables 1 and 2 present some data on the effects of the growth factors abscissic acid (ABA), gibberellic 

acid (GA) and kinetin (K) on the germination of two different kinds of seed. 

 

 

 

 

Table 1: The effect of ABA on the germination of seeds of tall fescue grass  

ABA concentration, ppm 
Percentage germination after : 

6 days 10 days 18 days 

0 12 76 85 

1 8 42 78 

5 0 7 26 

10 0 2 7 

Table 2: The effects of ABA and K in the presence of varying concentrations of GA on germination of 

seeds of lettuce 

GA 

concentration 

(mM) 

Germination (%) 

No addition  
0.05 mM K 

added 

0.04 mM ABA 

added 

0.04 mM ABA and 

0.05 mM K added 

0 10 15 0 0 

0.05 21 27 0 17 

0.5 66 69 0 57 

5 95 97 0 73 

 

Seeds of some plants, such as sugar maple require a period of moist low temperature treatment before 

their dormancy is broken. The figure below shows the actual changes that occur in levels of growth 

factors in seeds of sugar maple during this period of cold treatment. The seeds may start to germinate at 

any time after 30 days and all had germinated by 50 days. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(d) What is the effect of ABA on the germination of seeds of:             (05 marks) 

     (i) Tall fescue grass?        (ii) Lettuce? 

(e) What are the effects on lettuce seed germination of:                               (03 marks) 
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            (i) GA?                     (ii) GA in the presence of ABA? 

(f) What is the role of K in the germination of seeds of lettuce in the presence of:  

     (i) GA?                     (ii) ABA?                         (03 marks) 

(g) After considering all the information given in the tables and figure, discuss the role of the three 

growth factors in the dormancy and the breaking of dormancy of seeds of sugar maple.  

                                    (08 marks) 

SECTION B: (60 MARKS) 

2. (a) There are three stages in the release of energy from a molecule of glucose: glycolysis, Krebs cycle 

and the electron transfer system. What are the essential features of each of these processes?          

                      (10 marks) 

     (b) In what circumstances would you expect anaerobic respiration of glucose to occur in: 

          (i) Yeast?                                  (02 marks) 

          (ii) A flowering plant?                  (04 marks) 

          (iii) A mammal?                  (04 marks) 

 

3. Explain fully the: 

    (a) Role of the pituitary gland in the reproductive cycle of the female mammal.        (09 marks) 

    (b) Functions of the placenta.                                                             (06 marks) 

    (c) Relationship between reproduction and population growth in animals.  

        (05 marks) 

 

4. (a) Briefly explain the role of each of the following in protein synthesis:   

         (i) DNA.                                                                 (04 marks) 

         (ii) mRNA.                                 (03 marks) 

         (iii) tRNA.                                                                         (03 marks) 

         (iv) Ribosomes.                       (02 marks) 

    (b) How is DNA suited to its function?                                  (08 marks) 

 

5. How is each of the following tissues adapted to its functions? 

    (a) Sclerenchyma                                                                                  (07 marks) 

    (b) Phloem                                                              (05 marks) 

    (c) Xylem                        (08 marks) 

 

6. (a) What is negative feedback in homeostasis?               (03 marks) 

    (b) Explain why positive feedback mechanisms are few in biological systems?         (03 marks) 

    (c) Fully explain the role of negative feedback mechanisms in the control of blood glucose concentration 

by the liver.                              (14 marks) 
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END 

 

 

 

 

 

 

 

 

EXAMINATION 31 

1. Experiments were performed to investigate some of the factors which influence flowering of a short 

day plant species, and the onset of germination of seeds of the same species.  

  

Experiment I was on the effect of increasing time of dry storage on the germination of the species seeds. 

All the seeds were kept at 150C. Each curve represents a germination test on a seed sample stored for the 

number of weeks indicated. 

Experiment II was on the germination of seeds under long-day illumination cycles (20 hours light: 4 

hours dark) and short day cycles (20 hours dark: 4 hours light) separately.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experiment III was on the germination of seeds during an eight-day period. Before starting the 

investigation, some of the seeds and some of the intact fruits were treated as indicated in the table below: 

 

Treatment 
Percentage germination by day 

2 4 6 8 

Intact fruits in air 0 6 10 10 

Fruits with pericarp cut 0 12 28 38 

Naked seeds in air 0 14 30 42 

Seeds with testa pricked 14 45 53 53 

Seeds in oxygen  40 56 72 78 
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Pricked seeds in oxygen  25 62 70 84 

 

    (a) Compare the percentage germination of the two seed samples in Experiment II.     

         (03 marks) 

    (b) Explain the effect of:         

         (i) Varying illumination cycles on seed germination in Experiment II.          (10 marks) 

         (ii) Exposing a brief flash of light in the middle of the dark period in Experiment II on flowering of 

the plant.                    (04 marks) 

    (c) State what would be the effect of illumination on the flowering when the same treatment of the 

plant in Experiment II was subjected to:   

         (i) A long day plant.                                 (02 marks) 

         (ii) A day neutral plant.                    (01 mark) 

    (d) Explain the effect of changing the period of day storage in Experiment I on seed germination.  

                    (07 marks) 

    (e) (i) Describe the effect of different seed treatments on seed germination in Experiment III.  

                                          (03 marks) 

         (ii) Account for the observed influence in Experiment III.             (04 marks) 

    (d) What are the advantages of spores over seeds in reproduction?              (06 marks) 

SECTION B (60 MARKS) 

2. (a) What are the differences between the digestive systems of  herbivorous and carnivorous mammals?

                                         (08 marks) 

    (b) Discuss the main advantages of a parasitic mode of life.                        (05 marks) 

    (c) Give an account of the principle adaptations shown by parasites, using examples from both plant and 

animal kingdoms.                  (07 marks) 

3. Explain fully the: 

    (a) Role of the pituitary gland in the reproductive cycle of the female mammal.        (09 marks) 

    (b) Functions of the placenta.                                                            (06 marks) 

    (c) Relationship between reproduction and population growth in animals.                 (05 marks) 

4. Coat colour in rabbits is determined by multiple alleles. Chinchilla coat (cch) is dominant to Himalayan 

coat (ch). The allele for full coat colour (C) is dominant to both these, whereas the albino allele (c) is 

recessive to all the others. The inheritance of coat colour follows normal Mendelian principles for 

autosomal genes. 

    (a) What is meant by multiple alleles?                                                (02 marks) 

    (b) List all the possible genotypes for the following rabbits:             (03 marks) 

         (i) Heterozygous for full coat.                                     
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         (ii) Homozygous for Himalayan coat.                         

         (iii) Heterozygous for chinchilla coat.                          

    (c) What offspring phenotypic ratios would be obtained from these crosses: 

          (i) chcch x chcch                                       (03 marks) 

          (ii) Cc x chcch                                              (03 marks) 

    (d) A breeder suspects his chinchilla buck is not homozygous at the C locus and so mates it with a pure-

breeding Himalayan doe. He obtains a litter of 7 chinchilla rabbits only. How certain could he be that his 

buck is homozygous at the C locus?              (09 marks) 

 

5. (a) There are three stages in the release of energy from a molecule of glucose: glycolysis, Krebs cycle 

and the electron transfer system. What are the essential features of each of these processes?   

                                 (10 marks) 

     (b) In what circumstances would you expect anaerobic respiration of glucose to occur in:      (i) Yeast?

                               (02 marks) 

          (ii) A flowering plant?                   (04 marks) 

          (iii) A mammal?                   (04 marks) 

 

6. Discuss the impact of man on the environment, with reference to the use of pesticides, artificial fertilisers, 

overfishing and the disposal of radioactive materials.             (20 marks) 

END 

 

17. NERVOUS COORDINATION IN ANIMALS 

EXAMINATION 32 

1. The figure below shows changes in potential difference and number of sodium ions and potassium ions 

channels open during propagation of a nerve impulse in an axon. 
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(a) How is the potential difference of -70mV maintained across the axon membrane?         (04 marks) 

(b) Account fully for the changes in potential difference and number of ion channels open from 0 ms 

to 2 ms.                                                   (16 marks) 

(c) Explain the mechanism of propagation of the nerve impulse along the length of the axon.  

                                                              (09 marks) 

(d) What is meant by: 

(i) The all-or-nothing low of action potential.                       (04 marks) 

(ii) The frequency code                           (03 marks) 

(e) Why do giant axons conduct impulses at greater velocities than fine axons?                   (04 marks) 

END 

 

 

 

 

 

EXAMINATION 33 

1. Figure I below shows the number of receptor cells (types A and B) in the human retina along a 

horizontal line from the nasal side of the eye to the outer side. Distances are expressed in arbitrary units. 

 

 

 

 

 

 

 

 

Figure I 
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From figure I, 

(a) (i) With a reason in each case, identify the types of receptor represented by A and B. 

 (02 marks) 

            (ii) Explain why there are no receptor cells at position 5.                    (02 marks) 

            (iii) What is the name of the region of the retina at position 6?                    (01 marks) 

            (iv) Explain how position 6 is suited for its functioning.                      (04 marks) 

       (b) Explain the following phenomena:                 

            (i) When a person moves from bright sunlight into a dimly-lit room; objects in the room cannot at 

first be seen but they gradually become visible.                        (03 marks) 

            (ii) In a dimly-lit room, objects are only visible in black and white.                    (02 marks) 

            (iii) Some nocturnal animals like cats close their pupils to a vertical slit and squint in bright light. 

                            (02 marks) 

            (iv) When trying to see a faint star in the sky, it is better to look slightly to one side of it rather than 

directly at it.                       (02 marks) 

            (v) If both your eyes are open and you press the side of one of your eyeballs, you see double.  

                            (02 marks) 

 

 

Figure II shows the absorption of different wavelengths of light by three varieties of the light sensitive 

pigment iodopsin as suggested by the trichromatic theory of colour vision in man. 

Figure II 

Light wavelength (mm) 
Amount of light absorbed as a percentage of maximum 

Red iodopsin Green iodopsin Blue iodopsin 

660 5 0 0 

600 75 15 0 

570 100 15 0 

550 85 85 0 

530 60 100 10 
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500 35 75 30 

460 0 20 75 

430 0 0 100 

400 0 0 30 

 

From figure II, 

      (d) Plot a suitable graph to represent the data.                       (04 marks) 

      (e) Using the data in figure II, comment on perception of  the wavelength of light as colour.  

                              (04 marks) 

 

Figure III below shows a section through the retina of the vertebrate eye. 

                                           Figure III 

 

 
 

 

From figure III, 

       (f) (i) Name the structures labelled A to F.                        (03 marks) 

            (ii) Indicate by an arrow on the diagram the direction in which light rays enter the eye  

                     (01 mark) 

       (g) What is the significance of the fact that: 

             (i) Several cells of type labelled E connect to one cell in layer C?                     (02 marks) 

             (ii) One cell of type labeled D connects to one cell in layer C?                     (02 marks) 

       (h) How is light energy received by the cells of the retina converted into a nerve impulse? (04 marks) 

END 
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EXAMINATION 34 

1. Figure I below shows the discharge frequencies at different skin temperatures of a pain fiber stimulated 

by cold, a cold fiber, a warmth fiber, and a heat-pain fiber.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    (a) From the graph, describe the relationship between temperature and the responses of the four types 

of nerve fibers.                                                       (17 marks) 

    (b) Explain why when the temperature of the skin is actively changing, a person feels much stimulation 

than when the temperature remains constant.                              (05 marks) 

    (c) From the graph above, explain:       

         (i) How a person determines different temperatures of the environment.       (02 marks) 

         (ii) Why freezing cold and burning hot sensations can be painful         (01 mark)  

 

Figure II below shows the number of receptor cells (type A – Rods, Type B - Cones) in the human retina 

along a horizontal line from the nasal side of the eye to the outer side. Distances are expressed in arbitrary 

units. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    (d) From the graph, describe the distribution of both types of receptor cells in the retina. 
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                           (07 marks) 

    (e) Explain the significance of the distribution of the two types of receptor cells in the retina as shown 

in the graph.                                              (08 marks) 

 

END 

 

18. REPRODUCTION IN ANIMALS 

EXAMINATION 35 

1. The graph below shows the changes in the sex hormones and thickness of the uterine wall obtained by 

close observations made using blood samples that were withdrawn from an adult human female at regular 

intervals of days and by scanning the uterus respectively. The investigation was done for over a period of 

one month (28 days) immediately after the previous menstruation period. 

 

(a) Describe the changes in the concentration of: 

    (i) Oestrogen hormone.                                                  (05 marks) 

    (ii) Progesterone hormone.                                                 (04 marks) 

(b) Compare the changes in the concentration of Oestrogen hormone and thickness of the uterine wall.  

                                                                                     (05 marks) 

(c) Explain the relationship between: 

    (i) Thickness of uterine wall and progesterone concentration.                         (12 marks) 

    (ii) Oestrogen and progesterone concentration.                                                     (10 marks) 
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(d) Explain what would happen if fertilization had occurred on the 21st day of the month.    (04 marks)                                          

  

END 

 

 

EXAMINATION 36 

8. (a) The table below shows the difference in percentage saturation of blood with oxygen at varying 

partial pressure of oxygen between a pregnant woman and that of a fetus developing in her uterus. 

Partial pressure of 

oxygen/mmHg 

Percentage saturation of blood with oxygen 

Mother  Fetus  

1.3 

2.7 

3.9 

5.3 

6.6 

8.0 

9.3 

10.6 

8 

20 

40 

65 

77 

84 

90 

92 

10 

30 

60 

77 

85 

90 

92 

92 

 

(i) Plot the result in a suitable graphical form.             (07 marks) 

(ii) Compare the percentage saturation of blood for the mother and that of the fetus.    

(03 marks) 

(iii) Suggest why the two curves plotted in (a) (i) are sigmoid.          (07 marks) 

(iv) Explain the physiological significance of the position of the fetal curve.          (03 marks) 

(b) The figure below shows the changes in the level of some reproductive hormones immediately after 

conception. 
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(i) Compare the levels of luteal and placental progesterone.          (04 marks) 

(ii) Explain the variation in the level of: 

 HCG (Human Chorionic Gonadotrophin) hormone                     (06 marks) 

 Oestrogen  hormone               (07 marks) 

(iii) What are the effects of the hormones oxytocin and prolactin towards the end of pregnancy?   

              (03 marks) 

END 

19. GROWTH AND DEVELOPMENT 

EXAMINATION 37 

5. The following results were obtained from a study of the germination and early growth of barley  

The grains were sown in soil in a greenhouse and at two-day intervals; samples were taken and 

separated into two components, endosperm and embryo. 

Their dry masses were later obtained and recorded as shown by the table below. 

Table of results: 

 

Time after sowing 

(days) 

Total dry mass (g) Dry mass of 

endosperm (g) 

Dry mass of embryo 

(g) 

0 0.045 0.043 0.002 

2 0.043 0.041 0.002 

4 0.040 0.032 0.008 

6 0.036 0.020 0.016 

8 0.035 0.009 0.024 

10 0.040 0.006 0.036 

 

(a) Plot the results graphically.                (12 marks) 

(b) Describe changes in the dry mass of the  

(i) Endosperm                (04 marks) 
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(ii) embryo                  (04 marks) 

(c) Explain the variation of the dry mass of the  

(i) Endosperm                (04 marks) 

(ii) embryo                  (04 marks) 

(d) Explain the variation of the total dry mass of the seed.            (04 marks) 

(e) What precautions were taken to obtain accurate results in the above experiment?         (02 marks) 

(f) What are the disadvantages of using the dry mass to establish growth changes in the organisms  

(02 marks) 

(g) Outline the advantages of seed dormancy             (04 marks) 

SECTION B 

6. (a)  What is meant by alternation of generations?                 (02 marks)  

(b)  Describe alternation of generations in ferns.               (07 marks)  

(c)  Outline differences of alternation of generations between the moss and ferns.  

           (05 marks)  

(d)  What is the significance of alternation of generations?            (06 marks)  

7. Describe how the following serve as homeostatic organs; 

(i) Skin                      (07 marks)  

(ii) Pancreas                   (05 marks)  

(iii) Liver                     (08 marks)  

8. Describe mechanisms used by certain species of plants to increase their carbon dioxide 

concentration in the leaf cells for maximum photosynthesis.              (20 marks)  

9. Explain why organisms that respire aerobically seldom undergo anaerobic respiration when an 

electron acceptor is available.                 (20 marks)  

10. Explain the different support mechanisms employed in dicotyledonous and aquatic plants.  

                     (20 marks)  

END 

 

EXAMINATION 38 

 

1. Figure 1 shows the relative growth rates of the brain, thymus gland and reproductive organs of humans. 

The absolute growth curve of the whole body is also shown for comparison.  

Figure 2 shows the growth curve of the annual plant Vicia faba (the broad bean). 

Figure 3 shows the growth curve of the short-horned grasshopper showing increase in length.         
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Figure 1 

 

 

 

Figure 2                                                                                                 Figure 3 

 

                                                                                          

(a) Explain the different growth rates of the brain, thymus gland, reproductive organs and the whole 

body. 

(i) Brain                                    

(ii) Thymus gland                    

(iii) Reproductive  organs    

(iv) Whole body        

(b) Account fully for the observed patterns  of growth of : 

(i) The broad plant  

(ii) The short-horned grasshopper 

 

(c) i) State the pattern of growth illustrated in each figure      

ii) How does the growth pattern in figure 1 differ from that of fish?  

iii) Suggest with a reason, the pattern of growth curve the insect in figure 3 would attain if the 

growth parameter used is dry mass. 
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iv) Distinguish an absolute growth rate curve and a relative growth rate curve.   

MISCELLANEOUS 

EXAMINATION 39 

1. The table below shows the relationship between body volume, surface area, and surface area to volume 

ratio of living organisms. Study it and answer the questions that follow. 

Volume of the body(cm3) Surface area(cm2) Surface area to volume ratio(cm-1) 

3.6 0.180  

2.7 0.270  

2.1 0.295  

1.9 0.343  

1.4 0.378  

1.2 0.384  

 

(a) Copy the table, and complete it by calculating the surface area to volume ratios.           (03 marks) 

(b) Draw a graph to show the relationship between surface area to volume ratio and body size. 

                           (05 marks) 

(c) Comment on the relationship between surface area to volume ratio and body size.         (02 marks) 

                      

(d) Explain how the rate of diffusion of materials varies with body size of the organism.    (02 marks) 

(e) Account for the mechanism of gaseous exchange in Amoeba.                             (06 marks) 

(f) What advantages does the size of amoeba have over that of man?                              (09 marks) 

(g) How does man overcome the challenges associated with his large size?                         (09 marks) 

(h) How can surface area be increased in living organisms?                     (04 marks) 

SECTION B (60 MARKS) 

2. (a) Describe the structure of the plant cell wall.              (10 marks) 

    (b) Differentiate between the plant cell wall and plasma membrane.           (04 marks)  

    (c) (i) What major roles do plant cell walls play in the life of cells?          (03 marks)  

         (ii) How is structure related to functioning in plant cell walls?           (03 marks)  

3. (a) Energy enters most ecosystems through the light-dependent reaction of photosynthesis. Describe what 

happens during the light-dependent reaction.                (08 marks)  

    (b) Account for the low efficiency of energy transfer through ecosystems.                     (05 marks)  

    (c) Changes in ecosystems can lead to speciation. Explain how a new species of grass can evolve in 

copper-polluted toxic soils.                 (07 marks)  

 

4. (a) What role do hereditary factors play in the growth and development of organisms?         (05 marks)  

    (b) Describe the formation of vascular tissues in a herbaceous dicotyledonous stem.         (15 marks)  
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5. (a) Explain what is meant by "chemicals of life"?              (05 marks) 

    (b) With suitable examples, describe the variety of functions of proteins.          (15 marks)  

6. (a) Structurally distinguish monocotyledons from dicotyledons.            (05 marks) 

    (b) Give a structural comparison of Angiosperms and Gymnosperms.           (15 marks)  

END 

EXAMINATION 40 

1. An investigation into the composition and number of arthropods found in forest and shrub savannah 

habitats was carried out. The table below gives the profile of the results. Study the table and answer the 

questions that follow.  

Type of arthropods Forest habitat Savannah habitat 

Arachnids other than mites 25 10 

Mites 180 25 

Winged insects other than mosquitoes 140 39 

Larvae of winged insects 81 12 

Millipedes 82 10 

Centipedes 11 11 

Woodlice 52 10 

Mosquitoes 30 10 

Beetles 30 130 

 

(a) Using the same axes, reflect the information in the table above by plotting a suitable graph. 

           (08 marks) 

(b) Comment briefly on the relative abundance of the arthropods in both the forest and savannah 

habitats.                          (08 marks) 

(c) Account for the habitat preferences shown by: 

(i) Beetles.                  (08 marks) 

(ii) Millipedes.                 (08 marks) 

(d) (i) Suggest two suitable methods which could possibly have been used to determine the number of 

winged insects in the forest habitat and describe in detail the procedures used for both of them.  

    (02 marks) 

(ii) Precisely describe the challenges faced by grasses in the savannah habitats.             (06 marks) 

END 

EXAMINATION 41 

1. Figures 1, 2 and 3 show the immigration and extinction of species on different categories of Virgin 

Islands. Study the information and use it to answer the questions that follow.  
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Figure 1 shows the rate of immigration of new species on an island nearby the shore and one that is far 

from the shore.   

 

 

 

 

 

 

 

 

 

Figure 2 shows the rate of extinction of species on a large island and on a small island.  

 

 

 

 

 

 

 

 

 

 

 

Figure 3 shows the rate of immigration and extinction of species on an island.  

 

 

 

 

 

 

 

 

 

(a) Explain the rate of  

(i) Immigration of new species on an island that is near to the shore and one that is far from the 

shore (Figure 1).                 (10 marks) 
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(ii) Extinction of species on a small island and on a large island (Figure 2).        (09 marks) 

(iii) Immigration and extinction of species on an island. (Figure 3).           (07 marks) 

(b) From figures 1, 2 and 3 what conclusions can you draw about what determines the number of 

species on an island?                 (05 marks) 

(c) Describe how factors other than those depicted in the information provided, may affect the 

immigration of new species on an island.             (04 marks) 

(d) Suggest the factors that would cause immigration of new species to a virgin island.      (05 marks) 

END 

EXAMINATION 42 

1. The graphs below show the changes in standing crop biomass of producers and primary consumers and 

in certain physical factors in the surface waters of the North Sea during the course of a year.  

 

(a) Describe the changes in environmental variables during the course of the year.              (10 marks) 

(b) Explain fully the variation in the standing crop biomass of organisms and the physical factors in the 

North sea with time of year.              (22 marks) 

(c) Why did the primary consumers begin the increase one month later than the increase in the 

producers?                  (04 marks) 

(d) Explain the factors that affect increase the level of nutrients in an aquatic ecosystem.    (04 marks) 

END 

EXAMINATION 43 

1. The graph in figure 1 below shows the rate of decomposition of discs of oak leaves in mesh bags of 

different mesh sizes with time, and table 1 shows the rate of decomposition of the same plant material with 

depth below the soil surface in a forest habitat. Study the figure and table and answer the questions that 

follow 
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Table 1 

 

Depth  (cm)  1 2 3 4 5 6 7 8 9 10 

% decomposition  7mm 

0.5mm 

95 

40 

80 

35 

65 

20 

50 

10 

35 

6 

20 

3 

8 

1 

2 

0 

0 

0 

0 

0 

 

(a) Using the same axes plot graphs of percentage decomposition against soil depth.          (08 marks) 

(b) Explain the relationship between: 

     (i) the mesh size,                 (10 marks) 

     (ii) soil depth and rate of decomposition of the leaf discs.            (10 marks) 

(c) Copy out figure 1 and extrapolate both graphs in the figure to show the trend of decomposition of 

the leaf discs with time.                 (04 marks) 

(d) What is the ecological significance of leaf decomposition in a natural habitat?        (08 marks) 

END 

 

EXAMINATION 44 

1. The diagram below represents four ways in which changes can take place in the number of organisms in 

a population. 
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(a) What is meant by a population?               (02 marks) 

(b) Use the letters B, I, D, and E to write a formula to show: 

     (i) a stable population which is in equilibrium.            (02 marks) 

    (ii) a population which is increasing in size.                    (02 marks) 

(c) The size of a population may be limited by density-dependent factors or density-independent 

factors. 

Explain how these two types of factor operate to limit population size. 

     (i) density-dependent factors.                     (04 marks) 

    (ii) density-independent factors.                           (04 marks) 

 

The table below shows mean values for primary productivity for four ecosystems: temperate deciduous 

forest, tropical forest, temperate grassland, and intensively cultivated land in a temperate region. 

Ecosystem Primary productivity/ kJm-2yr-1 

Temperate deciduous forest 26,000 

Tropical forest 40,000 

Temperate grassland 15,000 

Intensively cultivated land in a temperate 

region 

30,000 

 

(d) Suggest reasons to account for the higher primary productivity of a tropical forest compared with 

a temperate forest.                      (06 marks) 

      (e) Suggest explanations for the difference in primary productivity between temperate grassland and 

intensively cultivated land.                (06 marks) 

      (f) Describe how you would estimate the fresh biomass of the producers in a grassland ecosystem. 

(06 marks) 

      (e) What information is required to fully describe the makeup of an ecosystem?        (08 marks) 

 


