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BIOLOGY EXERCISES for S6 MCB and PCB in this confinement period 

1. Abiotic factors are the non-living physical aspects of the environment.  

2. Capture –recapture is a method used to integrate the numbers of mobile animals in a particular 

place.  

3. A correlation coefficient of 0 means that there is no correlation at all. 

4. A sample is a portion, piece, or segment that is representative of a whole area of study.  

5. In the Simpson’s index, N represents the total number of organisms of a particular species  

Section B: Long and short answer based questions  

6. What do you understand by the term biodiversity?  

7. What do you think would happen to plants if there were no insects? 

8. Suggest different ways to conserve our forests. 
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9. a) Explain the difference between species richness and species evenness. 

        b) Explain how a habitat with high diversity tends to be more stable than one 

with low diversity. 

10. Evaluate the contribution of biodiversity to human wellbeing. 

 

11. a) Differentiate between species richness and evenness. [1] 

      b) Suggest why tropical rainforests have a high biodiversity of animal species. [1] 

      c) The following table shows some plant species (trees) in GAKO forest. 

Tree species Numbers 

A 56 

B 48 

C 12 

D 6 

E 3 

 

i) Calculate the Simpson’s diversity index of the above forest. /2marks 

ii) Explain why a habitat with high diversity is thought to be more stable 

(2marks) 

iii) Discuss why is it important to maintain biodiversity. /7marks   

 

12. Which one of the following living organisms belongs to domain bacteria?  

a. Euglena  

b. Vibrio cholerae  

c. Paramecium  

d. moulds  

13. The group of classification where organisms resemble one another and are capable of interbreeding 

together to produce viable offspring is known as: 

 a. Species  

 b. kingdom 

 c. Genus 

d. Phylum  

14. Which one of the following is not a kingdom of living organisms?  

a. Monera  

b. Animalia  

c. Annelida  

d. Protoctista  

15.  Which one of the following is a characteristic feature common to fish, reptiles and birds but absent 

in mammals?  

a. Possession of scales  

b. Has no limbs  
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c. Possession of feathers 

 d. Undergo internal fertilization  

16. Which one of the following statements about fish is not correct?  

a. Fish live both in water and on land and undergo external fertilization.  

b. Most fish have bones while others are cartilaginous  

c. Most fish have streamlined body, lateral line and swim bladder.  

d. Gills are organs for gaseous exchange in fish 

17. Which one of the following is not a characteristic of all insects?  

a. They have three body parts namely head, thorax and abdomen.  

b. They have three pairs of jointed legs attached on segment of the thorax.  

c. They have four pairs of jointed legs  

d. They have a pair of antennae attached on the head.  

18. The following are characteristics of all mammals except;  

a. They have mammary glands to secrete milk feed their young ones. 

 b. Their skin is covered with hair. 

 c. Undergo internal fertilization and internal development of the embryo. 

 d. They have a pair of wings made up feathers.  

19. a) Explain the difference between taxonomy and classification. 

    b) Why do we study how closely related we are to other organisms? 

20. The diagram below shows how organisms may be separated into five kingdoms.  

 

 

 

 

 

 

 

 

 

 

 

 

a) i) Name Kingdom B. /1mark  

ii) Give one characteristic, other than the possession of chloroplasts, which could be 

used to distinguish cells of organisms in Kingdom B from those in Kingdom C. 

/1mark  

b) Which of the Kingdoms A, B, C, D or E represents the Fungi? /1mark  

c) Microactinium is a single-celled eukaryotic organism. It is an autotroph. Which of 

kingdoms A, B, C, D, or E includes Microactinium? /1mark  

21. a) Differentiate between a bacteriophage and a retrovirus? 
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       b) Do you think viruses should be considered as a form of life? Give reasons for 

your answer. 

22. a) What are the four main things that all members of a species share? 

      b) What are the three features of a natural system of classification? 

23. A species may be defined in terms of observable similarities and ability to produce fertile 

offspring.There are however problems when using this definition in practice. 

a) Even where groups of extinct organisms have left fossil records, it is very 

difficult to distinguish different species. Suggest two reasons why? 

b) Suggest reasons why it is often difficult to classify organisms as distinct species. 

24. Complete the table to summarize the characteristics of each class of phylum 

Arthropoda. 

 

 

 

25.  Which ranges can be viewed using a light microscope? 

 

 a. 4 only  

                      b.  1 and 2 only  

                       c. 2 and 3 only  

                       d. 3 and 4 only 

 



5 
 

 

26. The figure below shows a mitochondrion drawn from an electron micrograph. Study it carefully and 

answer the following questions. 

 

 If the length of the mitochondrion line X Y is 3000 nm. What is the magnification of the drawing of the 

mitochondrion?  

a. ×100  

 b. ×1000   

c. ×10 000   

d. ×100 000  

27.  A light microscope is used to observe two membranes that are 200 nm apart. How far apart are the 

membranes when the objective lens is changed from low power (×40) to high power (×400)?  

a. 2 μm   

b. 20 μm   

c. 200 nm    

d. 2000 nm  

28. Contrast how an optical microscope and transmission electron microscope work and 

contrast the limitations of their use when studying cells. 

29. The photo below shows a light microscope. 

 

 

 

 

 

 

 

a) Identify the parts represented by the letters A, B, C and D.  

b) What is the difference between magnification and resolution?     

c) State advantages of an electron microscope over a light microscope and 2 

advantages of a light microscope over an electron microscope. 

30. How does a cell membrane differ from a cell wall?  
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31.  Name the structures that animal and plant cells have in common, those found in only 

plant cells, and those found only in animal cells.  

32.  List: a. Three organelles each lacking a boundary membrane b. Three organelles each 

bounded by a single membrane c. Three organelles each bounded by two membranes 

(an envelope)  

33.  Identify each cell structure or organelle from its description below. 

 a. Manufactures lysosomes and ribosomes  

b. Site of protein synthesis 

 c. Can bud off vesicles which form the Golgi body  

d. Can transport newly synthesized protein round the cell  

e. Manufactures ATP in animal and plant cells  

f. Controls the activity of the cell, because it contains the DNA  

g. Carries out photosynthesis  

h. Can act as a starting point for the growth of spindle microtubules during cell 

division  

i. Contains chromatin 

 j. Partially permeable barrier only about 7 nm thick  

k. Organelle about 25 nm in diameter nucleus contain their own DNA?  

34. Describe the structure and function of the cell membrane and cell wall.  

35. Describe the basic structure of the cell membrane.  

36.  Explain two common characteristics of chloroplasts and mitochondria. Consider both 

function and membrane structure. 

37. Suggest why : 

a) Chloroplasts are moved around plant cells. 

b) White blood cells need to be able to move. 

38.    a) Explain why differentiation to produce erythrocytes involves a change in shape. 

         b)  Red blood cells cannot divide as they have no nucleus. State two other 

processes that red blood cells cannot carry out. 

        c) Describe how the following are specialized for their role: 

i) Neutrophil,  

ii) sperm  

iii) root hair. 

39. Mitochondria and chloroplasts contain small loops of DNA. 

They also contain ribosomes that are the same size as prokaryotic ribosomes. 

Suggest an explanation for these features. 

40. Human breast milk is produced and secreted by gland cells. These gland cells have 

adaptations that include many mitochondria and many Golgi vesicles.The milk 

contains a high concentration of protein. 

Explain the role of these adaptations in the production and secretion of breast milk. 
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      S5 contents 

I. Choose whether the given statements are True (T) or False (F)  

1. Organisms’ interaction does only harm.  

2. Commensalism harms both species.  

3. Competing for food is an example of interspecific competition.  

4. Herbivory is the act of predation.  

5. Predation never promotes species richness.  

6. There is a regular pattern of increase and decrease population in oscillation.  

7. Parasitism doesn’t promote coexistence of biodiversity.  

II. Multiple Choice Questions  

1. Both species are denoted by (+, +) in   

(a) Mutualism    

 (b) Saprophytism   

(c) Commensalism     

(d) Protocooperation  

2. When two species compete for a shared resource, it is called   

(a) Predation    

 (b) Exploitative competition  

 (c) Interference competition   

 (d) Apparent competition  

3. Adaptations of a predator are  

 (a) Sharp teeth of lion  

 (b) Acute sense of smell of moles  

 (c) Echolocation of bats  

 (d) All the above 

 4. Mineral recycling in a rainforest is done by a   

(a) Saprophyte    

 (b) Commensal   
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(c) Predator     

(d) Ectoparasite  

5. Brood parasitism is an interaction where   

(a) A parasite kills the host  

 (b) A parasite lives in the host   

(c) A parasite deposits its sperms to the other species’ nest   

(d) A parasite deposits its eggs to the other species’ nest 

 

 6. In sexual cannibalism, normally  

 (a) Males eat females   

 (b) Males eat the younger males   

(c) Females eat males   

 (d) Females eat the younger females  

7. A flea on a dog is an example of   

(a) Parasitism    

 (b) Commensalism   

(c) Predation    

 (d) Coevolution  

8. Saprophytes are   

(a) Predators    

 (b) Plants  

 (c) Parasites    

 (d) Detrivores  

9. A commensal is  

 (a) species that benefits association    

(b) species that benefits from the association   

(c) species that is negatively affected from the association   

(d) species that negatively affects the association  

10. The interaction of bees and flowers is an example of   
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 (a) Protocooperation   

 (b) Commensalism  

 (c) Mutualism    

 (d) None of these 

 III. Long Answer Type Questions  

1. Giving suitable examples, explain the various interactions of organisms in nature. 

 2. Giving examples, describe in your own words, the adaptations of predator species to catch and kill 

prey and the adaptions of prey species to avoid predators.  

3. What are saprophytes? With one example, describe how saprophytes help in recycling minerals. 

 4. Briefly compare interspecific and intraspecific competitions with suitable examples.  

5. Draw a predator-prey relationship graph and interpret it. 

 6. Give two examples of the following:  (a) Predation    (b) Parasitism  (c) Commensalism   (d) Mutualism  

7. How does interrelationship among organisms commit for a sustainably developed environment? Cite 

examples to support your answer. 

 8. With examples, state in your own words, the significance of organisms’ interactions in nature. 

 

UNIT2 

 I. Choose whether the given statements are True (T) or False (F)  

1. Passive transport occurs by diffusion or osmosis.  

2. Simple diffusion involves uphill transport of ions or molecules.  

3. Osmosis is the movement of water or solvent molecules from the region of their higher chemical 

potential (free energy) to the region of their lower chemical potential (free energy) across a 

semipermeable membrane.  

4. Not all transport mechanisms occurring across a cell membrane require ATP utilization.  

5. Molecules or substances that are large in size are transported across the membrane by active 

transport. 

6. In the human body, nutrients (in the form of ions and small molecules) are absorbed from the food by 

the surrounding blood cells in the vessels by way of osmosis.   

7. Purification of blood by kidneys involves diffusion. 

 8. Reverse osmosis is used to purify water. 
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 9. In the intestinal lining, glucose is absorbed by active transport from a lower concentration to a higher 

concentration in the cells lining the intestine.  

10. Salting is one of the oldest methods of preserving food.  

II. Multiple Choice Questions  

1. ………………….. is the movement of ions or molecules from a region of lower concentration to higher 

concentration across the plasma membrane.  

 (a) Active transport 

 (b) Passive transport 

 (c) Pinocytosis  

(d) Exocytosis  

2. In the absence of ………….. eyes would dry out.  

(a) osmosis  

(b) diffusion 

 (c) endocytosis  

(d) exocytosis 

 3. Gaseous exchange during the process of respiration and photosynthesis takes place with the help of   

(a) osmosis  

(b) diffusion 

 (c) endocytosis  

(d) exocytosis 

 4. Transpiration involves the process of  

 (a) osmosis 

 (b) diffusion 

 (c) endocytosis 

 (d) exocytosis  

5. ……………………… is important for the transport of nutrients into the cells and toxic substances out of 

the cell. 

 (a) Active transport  

(b) Passive transport 

 (c) Pinocytosis 
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 (d) Exocytosis  

6. For transport by simple diffusion, 

 (a) Particles should be small in size  

(b) Particles should be soluble in lipid  

(c) Both of the above 

 (d) None of the above  

7. Which of the following transport mechanisms describes the process by which a macrophage engulfs 

bacteria?  

(a) Passive transport  

(b) Active transport 

 (c) Endocytosis 

 (d) Transcytosis 

   III. Long Answer Type Questions  

1. In your own words, explain the processes by which materials move in and out of cells.   

2. Give four examples, showing significance of diffusion in living systems.  

3. Give four examples, showing the importance of osmosis in living systems.  

4. In your own words, explain the significance of Active transport in living organisms.  

5. With examples, explain how can you apply the knowledge of hypertonic environments in food 

preservation by salting? 

 6. How do plants and animals adapt to salty conditions? 

 7. Distinguish between endocytosis and exocytosis giving suitable examples.  

 Other activities 

1. a) Compare and contrast active transport and facilitated diffusion. 

b) Explain why active transport allows substances to be accumulated in an area 

whereas facilitated diffusion doesn’t. 

2. Explain why a single-cell organism such as amoeba can gain enough oxygen for its 

respiration through simple diffusion across its membrane. 

3. a) How is osmosis different from diffusion? 

b) Potato strips were left in various liquids. The percentage changes in mass gain (+) 

or loss (-) are given below: 

Concentration of glucose solution 0 5 10 15 20 
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Percentage change. +15 +5 4 -11 -16 

 

i) In which liquid did the potato strips increase in mass? Explain your answer. 

ii) If the potato strips had been smaller, what effects would this had had on the 

activity? Explain why. 

iii) What change would you expect if the potato strips had been boiled? 

4. Two neighbouring plant cells are shown below: 

 

 

 

 

 

 

a) In which direction would there be net movement of water molecules? 

b) Explain what is meant by net movement. 

c) Explain your answer on (a) 

d) Explain what would happen if both cells were placed in: 

i) Pure water 

ii) A 1 mol.dm-3 sucrose solution with a water potential of -3510 Kpa. 

5.  Starch in the diet is digested by the enzymes amylase and then maltase to form 

glucose. Glucose must be absorbed into the body so that it can be used by cells as 

substrate for respiration. The glucose is absorbed from the exchange surface of the 

small intestine into the epithelial cells that line it. This absorption occurs partly by 

diffusion. 

a) Glucose molecules mostly diffuse into the cells through the pores in the proteins 

that span the phospholipid bilayer. Why do they not pass easily in the phosphor 

lipid layer? 

b) State the two changes to the structure of plasma membranes that would 

increase the rate at which glucose diffuses into a cell. 

c) The other molecule required by cells for respiration is oxygen. This diffuses into 

the blood through the epithelial layers of the alveoli and blood capillaries. By 
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how much would each of the following changes increase or decrease the rate of 

oxygen? 

i) The surface area of the alveoli is doubled. 

ii) The surface area of the alveoli is halved and the oxygen concentration gradient 

is doubled. 

iii) The oxygen concentration gradient is halved and the total thickness of the 

epithelial layers is doubled. 

The oxygen concentration of the blood is halved and the carbon dioxide concentration of 

the alveoli is doubled                                           

UNIT 3 

1. In your own words, describe the composition of chromosomes.  

2. List at least six differences between the structures of DNA and RNA.  

3. Why is DNA important in chromosomes?  

4. What is telomere? Give the significance of telomere in replication and its importance in cancer 

treatment. 

 5. Describe structure of a Genetic code.   

6. In your own words, explain why the structure of DNA is described as a ladder twisted into a spiral. 7. 

Draw the structure of DNA having at least 6 base pair sequence.  

8. How did Watson and Crick determine the nucleotide base pairing pattern? Explain in your own words.  

9. In your own words, describe the nature of genes. 
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Other activities 

 

1.  a) Explain why nucleic acids are named after the sugar they contain. 

       b) How many molecules of water will be produced when a nucleotide is made 

from its separated component parts? 

2. a) A DNA strand has the base sequence ATTAGGCTAT. Write down the 

complementary strand sequence. 

b) A DNA molecule is 20% thymine (T). What percentage of each of the other types 

of base would it contains? 

3.  Make a table to compare and contrast the structure of DNA with that of RNA. 

4. a) Explain why the mRNA strand produced in the nucleus is complementary to the 

template strand, and a copy of the coding strand. 

b) Suggest why mRNA is less stable than  DNA and explain why this is a necessary 

feature of mRNA. 

5.  a)  What is the function of the protein found in chromosomes?                                            

b)  How is the considerable length of a DNA molecule compacted into a chromosome?  

c) Suppose the total length of all the in a single human muscle cell is 2.3 meters. 

       i) If all the DNA were distributed equally between the chromosomes. 

          What would be the length of DNA in each one?                                                                 

      ii) What do you think the length of DNA is in a brain cell?                                                   

6.  Compare and contrast the DNA in eukaryotic cells with the DNA in prokaryotic 

cells. 

          

UNIT 4 

 

Unit 6:  

I1. In your own words, state features of a genetic code.  

2. Describe the process of transcription in bacteria.  

3. Using diagrams, compare the process of bacterial and eukaryotic transcriptions.  

4. Describe the process of translation in bacteria.  

5. State the roles of t-RNA, m-RNA, and ribosomes in the formation of polypeptides.  

6. What is sickle-cell anaemia? Explain its cause and symptoms. 
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10. State that ribosomes provide surface area for the attachment of mRNA during polypeptide synthesis. 

11. Construct a flow chart, in proper sequence, for the stages of transcription and translation.  

 12. Using the evidence, predict the effect of change in genetic code on the structure of the protein 

manufactured during protein synthesis. 13. Briefly describe the alteration of nucleotide sequence 

attacking the deadly AIDS. Also show how it can be an essential step towards poverty alleviation. 

13.  Describe how mRNA is produced in a plant cell. 
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14. a) The table shows the base sequence of part of pre-mRNA molecule from 

eukaryotic cell. Complete the table with the base sequence of the DNA strand from 

which this pre-mRNA was transcribed. 

         DNA 

A C G C A U U A U Pre-mRNA 

 

b) In an eukaryotic cell, the base sequence of the mRNA might be different from 

sequence of pre-mRNA. Explain why? 

15. a) Complete the table below on the information about protein synthesis. 

Stage of synthesis Site 

Formation of mRNA  

Collection of amino-acids by tRNA  

Formation of codon-anticodon links  

b) After protein synthesis, what finally happens to: 

            i)  the RNA transfer molecules? 

            ii)  the RNA messenger molecules? 

             iii) the completed protein? 

 

16. The following codon dictionary shows all 64 triplet codons which may occur in 

mRNA and the amino acids that are coded, as well as the chain termination coon 

which are labelled stop. 
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Use this dictionary to answer questions about the diagram below which 

summarizes  the processes of protein synthesis: 

 

 

 

 

 

 

 

a. Which is the first codon used in protein synthesis from this mRNA? /1 

mark 

b. What is the sequence of the first 4 amino acids from the amino terminal of 

the growing polypeptide? /1 mark 

c. What is the anticodon sequence in tRNA 1? /1 mark 

d. Give the codon which is recognized by tRNA 2. /1 mark 

e. Explain what changes will occur in the translation apparatus to allow 

codon 6 to be translated. /2 marks 

f. What are the possible codon sequences for codon 6? /2 marks 

g. The figure above gives information about the seven amino acids of an 80 

amino acid polypeptide. What would be the effect on this polypeptide if 

there was a base substitution in the DNA sequence of the gene so that the 

UAC codon in the diagram became a UAG codon? /2 marks 

17. a)  Distinguish between a codon and an anticodon.                                                                                                                                                                            

b) Explain why a genetic code is described as:                                                                                                                                                                                                                                                            

i) Universal 

ii) Degenerate 

iii) Non-overlapping 

c) Why is splicing of pre-mRNA necessary?                                                                                                                                                                                                 

d) A gene is made up of 756 base pairs. The mRNA that is transcribed from this gene 

is only 524 nucleotides long. Explain why there is this difference 
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18. There are 20 different amino acids which cells use for making proteins. 

a. How many different amino acids could be coded for by the triple code? 

b. Suggest how the spare triplets might be used. 

c. Explain why the code could not be a two-letter code. 

19. Which of the following could or could not be carried out by a red blood cell? In 

each case, briefly justify your answer: 

a. Protein synthesis 

b. Lipid synthesis 

c. Cell division 

d. Active transport 

20. A section of DNA has the following sequence of bases along it: 

TACGCTCCGCTGTAC. 

All of the bases are part of the code for amino acids. The first base in the sequence is 

the start of the code. 

a. How many amino acids does the section of DNA code for? 

b. Two of the amino acids coded for will be the same, which ones? 

c. It is possible that this sequence codes for many different amino acids or 

many copies of the same amino acid, from your knowledge of the genetic 

code, explain how this can happen. 

d. Explain how a change in one base along a DNA molecule might result in 

an enzyme becoming non-functional. 

  

 

  S6 contents 

41. What is the meaning of the term ecology?  

42. Name the different levels of organization within the biosphere, from smallest to largest  

43. How is sunlight important to most ecosystems?  

44. By what process do: 

 a. Decomposers convert organic matter into ammonia  

b. Bacteria convert gaseous nitrogen into ammonia  

c. Nitrosomonas convert ammonia into nitrites  

d. Pseudomonas convert nitrates into gaseous nitrogen 

45. Why is the transfer of energy and matter in a food chain only about 10 percent 

efficient?  

46.  Describe the three different types of ecological pyramids.  

47.   Why do the rectangles in a pyramid of energy get smaller at each higher trophic level?  
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48. Discuss the reasons why the secondary succession is usually much faster than primary 

succession? 

49. The diagram shows a number of stages in an ecological succession in a lake. 

        

  

            a. Use information from this diagram above and explain what is meant by an ecological 

succession.  

          b. Give two general features this succession has in common with other ecological 

successions.  

       c. A number of small rivers normally flow into the lake. These rivers flow through forested 

areas. Explain how deforestation may affect the process of succession in the lake.  

 

 

50.  Discuss how could human activities have negative impacts on ecosystem.  

51.  Explain the major causes of deforestation in tropical area?  

52.  What are the advantages and disadvantages of agricultural practices? applying nitrogenous 

fertilizers to crops, burning agricultural wastes, growing crop plants with genetically 

engineering resistance to herbicide e.g. glyphosate)?  

53.  Zoologists and conservationists fear that many if not all species of amphibians would be 

extinct due to global pollution and climate change. Explain how global pollution and climate 

change contribute to the extinction of amphibians.    

54.   How can the addition of excess nutrients to a lake threaten its fish population?  

55.  Based on biological magnification of toxins, is it healthier to feed at a lower or higher 

trophic level? Explain.  

56.  Describe how the newly introduced species may damage natural ecosystem. 

57.   Appreciate how modern agricultural technologies are a challenge as well as a solution. 
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58. Which of the following  could or could  not, be carried out by red blood cell? In each case, 

briefly justify your answer. [4mks] 

a) Protein synthesis 

b) Lipid synthesis 

c) Cell division 

d) Active transport 

 

59. Explain the following ecological terms: / 3 mks 

a. Ecological succession 

b. Climax vegetation 

c. Biodiversity 

II) Distinguish between the following terms, give examples/ 4 mks 

Density dependent factors and density independent factors 

Intraspecific Competition and interspecific competition 

60. Differentiate between primary and secondary succession.  [4mks] 

61. Write short notes on the eutrophication.    [4mks] 

62. a)  Explain why the Sinoatrial Node is called the pacemaker. [2mks] 

        b) Explain why the ventricles contract from apex upwards. [3mks] 

63.  a) An ecosystem may be as small as a pond or as large as a forest. Some scientists consider 

that the whole biosphere is an ecosystem. 

Give a detailed definition of the term ecosystem. You may  use another example in your 

answer. [3mks] 

 

b) In 1978, the American ecologist Paul Colinvaux published a book of essays with the 

title’ Why Big Fierce Animals are Rare. 

Explain why ‘big, fierce animals’ are rare in ecosystems. [3mks] 

 

c) Many tropical islands have nitrogen -deficient soils. Leguminous trees, such as Royal 

poinciana, Delonix regia, grow well in such conditions. 

  Explain why leguminous plants grow well in these conditions. [3mks] 

 

64. (a) What happen to the size of a population during the exponential growth phase? 

[2mks] 

                   (b) What is meant by the term “carrying capacity”? [2mks] 

                   (c) Why is temperature a density independent factor? [2mks] 

                  (d) Why is it not possible for two different species to have identical ecological 

niche?    [2mks] 
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65. Draw a table to compare the structure of arteries, capillaries and veins. [10mks] 

 

66. Explain how the structure of arteries, capillaries and veins enables them to carry out their 

functions. [9mks] 

 

 

67. The diagram below shows a food web from the Antarctic Ocean. [10 mks] 

 

 

a. What are the producers in this food web? 

b. Identify a tertiary consumer. 

c. Draw one complete food chain with at least five trophic levels links.  

d. Why is a food web more informative to ecologists than a food chain?  

e. Some of the food chains in the Antarctic Ocean are much longer than those seen 

in terrestrial habitats. Suggest a reason why the food chains are longer here. 
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68. The cardiac cycle describes the events that occur during one heartbeat. 

 

Figure 5 shows the changes in blood pressure that occur within the left atrium, left 

ventricles and aorta during one heart beat. 

 

 
In the table below, match up each event during the cardiac cycle with an appropriate 

number 1 to 7 on figure 5. 

You should put only one number in each box. You may use each number one, more than 

once or not at all. 

 

Events during the cardiac cycle Number  

Atrioventricular (bicuspid) valve open  

Ventricular systole  

Semulunar(aortic) valve closes  

Left ventricle and left atrium both relaxing  

Semilunar(aortic) valve opens.  

 

                                                                  4 marks 

b) Explain the roles of the sinoatrial node ( SAN), Atrioventricular node ( AVN) and the 

purkyne tissue during one heart beat./ 5 marks 

 

69. a)  Describe how haemoglobin can supply more oxygen to actively respiring tissues than 

those that have a lower level of respiration. [3mks] 

              b) Explain the need for chloride shift. [2mks] 

70. a) Give four differences between open circulatory system and closed circulatory system. 

[4mks] 

          b) Explain why large, active animals need a transport system. [3mks] 



23 
 

   c) Explain why a double circulatory system is more efficient than a single circulatory 

system.  [4mks] 

 

 

 

 

71. A study of a deciduous woodland food chain produced the following ecological 
pyramids. /10 mks 

 
a) Which organisms are primary consumers? 

b) Calculate the percentage efficiency with which energy is transferred from 

moth caterpillars to robins. Show your working. 

c) Suggest suitable units for the figures shown in the pyramid of energy. 

d) In the pyramid of numbers, the block representing beech trees is smaller than 

that of moth caterpillars. In other pyramids it is larger. Explain this 

difference. 

e) State two ways in which energy is lost between the robin and the sparrow 

hawk. 

f) Parasitic fleas obtain their energy from the sparrow hawks on which they live. 

Redraw each of the pyramids to show how they might appear if parasitic fleas 

were introduced. 
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72. Copy and complete the following flow chart to show the pathway of blood through the heart. 

 
A. Explain how the valves P and Q ensure one-way flow of blood through the heart. [2mks] 

 

B. Explain the difference in thickness between the right and the left ventricles? [2mks] 

C. Where do the heart sounds are coming from? [2mks] 

D. Give the names of valves labeled from P, R, S, and Q. [2mks] 

E. figure shows a section through the heart indicate the parts labelled by letters A,B,C, D,E, 
F and G. [4mks] 
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73. The figure below shows part of the nitrogen cycle. 

 
a. Name a genus of bacteria which is responsible for each of the reactions A, B, 

C and D.                                                                    [  4 marks]     

b. Describe the conditions in which the bacteria responsible for reaction D will 

thrive (expand).                                [ 2 marks]                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

  

74. a)  Describe the structure of the hemoglobin molecule. [2mks] 

b) Explain why the affinity of haemoglobin for oxygen increases when it already 

possesses oxygen. [2mks] 

        c) Explain why fetal haemoglobin must have a higher affinity for oxygen than adult 

haemoglobin. [2mks] 

 

75. a) Why is secondary succession usually much faster than primary succession?[2mks] 

            b) How might pioneer species make the next stage of succession possible? [2mks] 

 

76. a) Discuss the factors which influence the size of populations in an ecosystem. [2mks] 
b) Suggest reasons why human populations are not naturally regulated by negative 

feedback mechanisms. [2mks] 
 

 

 

 

 

 

 

 

 

 

 

 

 

77. The figure below shows part of the circulation in a mammalian tissue. 

The central part is enlarged to show a capillary, a cell supplied by the 
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capillary, and vessel Z. 

 
 

 

a)  Explain why the wall of the artery is thicker than the wall of a vein. [2mks] 
b)  Suggest one role for the pre-capillary sphincter muscle shown in the figure. 

c)  With reference to the figure, describe the role of capillaries in forming 

tissue fluid. [2mks] 
d)  Describe three ways in which plasma differs from tissue fluid. [3mks] 
e)   Name the fluid in vessel Z. [2mks] 
 
 

 

 
 

 

 
 

 

 

 

78. The diagram below shows the flow of energy through the organisms at different levels 
in a habitat. /10mks 
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a) What percentage of the solar energy falling on the habitat is trapped by the 
producers? 

b) Study the diagram and then calculate the missing energy values A and B. 
i. A    ......................... 

ii. B    .......................... 
c) In this habitat the 1st consumers are small invertebrates such as snails, 

earthworms and insects. The 3rd consumers are foxes and hawks. 
i. Examine the proportion of their total energy intake used in respiration by 

the 1st and 3rd consumers. Which uses the greater proportion? Show your 
working. 

ii. Suggest the explanation for the difference in these proportions 
considered in c (i) above? 

iii. There are only five feeding levels in this habitat. Suggest why we can not 
have a sixth feeding level? 

 

79. Decsribe how carbon dioxide are removed is removed from the mammalian tissues into 
atmosphere.[ 10 marks ] 
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80.  (a) The figure below shows pressure changes to the left side of the heart and the aorta 

during the cardiac cycle.  

i.  
Which part corresponds to the blood pressure labeled curves X, Y and Z 

respectively?        

 [2mks] 

ii. State what is happening at point A – D on the graph.  [4mks] 

iii. If the time taken for one complete cycle is o.8 seconds how many 

cardiac cycles are there in one minute? Show your working.   

 [2marks] 

(b) The changes in blood pressure in the right atrium are the same as those in 

the left atrium. The changes in blood pressure in the right ventricle are different 

from those in the left ventricle. Explain why?     

 [2mks] 

 

81.  a) Explain briefly how the blood capillaries exchange other materials with the cells of the 

body’s tissue. / 5 marks 

c) Describe the part played by hormones and the nervous system in controlling heart 

rate. / 5 marks 
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82. The figure below shows the flow of energy through a terrestrial ecosystem each year. All 

the figures are in KJm-2year-1 

 
a) Give the name of the group of organisms represented by box A                                     

(1 mark)                                                                                                                      

b) Which group of organisms are secondary consumers?                                                      

(2 marks)                                                                                                                      

c) Calculate the percentage efficiency with which light energy is 

transferred to energy in green plants. Show your working.                                                                                                     

(2 marks)                                                                                                                      

d) State three reasons why so little of the solar energy is transferred to 

energy in green plants. (3 marks)                                                                                                                      

                                                                                                                    

e) Calculate the amount of energy that is lost as heat from plant eating 

insects. Show your working.  (2 marks)                                                                                                                                                              

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 


