P530/2 S.6 trial questions set 1 2017 
1. (a) For each of the following show how its structure is related to its function
(i) Red blood corpuscle (05 marks) 
(ii) Motor neurone (05 marks)
(iii) A xylem vessel (05 marks)
(b) What advantages do organisms gain from cell differentiation (05 marks)
2. (a) What problems are faced by animals living on dry land (05 marks)
(b) Compare adaptations to life on land shown by insects and mammals (15 marks)
3. (a) Distinguish between viruses and bacteria(05 marks)
 (b) Draw a typical virus and explain how it infects its host and reproduces (10 marks)
 (c) Why is it that viruses frequently cause diseases in organisms (05 marks)
4. Discuss the ways in which biotic factors, excluding human activities, may influence the size of an animal population (20 marks) 
5. (a) Define the term population (02 marks)
(b) With reference to examples of named organisms, discuss the factors which limit the sizes of population in nature (13 marks)
(c) Describe, with examples how parasites and predators are used in attempts to control pests (05 marks)
6. (a) Outline the chemical structure of DNA(05 marks)
(b) Describe the experimental evidence which confirmed that DNA replication is semi-conservative. (10 marks)
(c) Discuss the evidences that suggest that DNA is the genetic material (05 marks)
7. With clear annotated diagrams explain the stages of mitosis in animals (20 marks)
8. In the fruit fly Drosophila, vestigial wing (vg) is recessive to normal and white eye colour (w) recessive to the normal red. These genes are on the X-chromosome and in drosophila the heterogametic sex is male 
(a) (i) Explain the terms heterogametic and sex-linkage(03 marks)
     (ii) Describe how you would distinguish between male and female offspring 
(02 marks)
(b) What phenotypes would be expected in the F1 of a cross between a vestigial winged, red eyed male and a homozygous normal winged white eyed female 
(08 marks)
(c) What phenotypes would be expected in the F2 generation when F1 flies interbreed? Show clearly all your working (12 marks)
9. (a) Distinguish between the terms gene and allele(04 marks)
(b) In maize plants, normal size is dominant to pygmy size, and normal leaf shape is dominant to crinkly leaf shape. A plant heterozygous for boththese genes was self-pollinated. Its seeds were collected and 320 plants subsequently grew. Assuming that the genes are not linked, 
(i) What phenotypes and how many of each would you expect to appear in these plants? Give full explanation of your answer (12 marks)
(ii) What differences would you expect in the results if these genes had been linked? (04 marks)
10. (a) Explain the differences between the members of each of the following pairs of genetic terms and give one example of each term to illustrate your answer.
(i) complete and incomplete dominance (03 marks)
(ii) continuous and discontinuous variation (03 marks)
(iii) chromosomal mutation and crossing over (03 marks)
(iv) Polyploidy and Haploidy (03 marks)
(b) Crosses between ginger female cats and black male cats produce only tortoiseshell females and ginger-coloured males. A single gene controls expressions of colour in cats 
(i) Explain these results and show the genotypes of the parents, their gametes and the offspring produced in these crosses (05 marks)
(ii) Is it possible to have a tortoiseshell male cats? Explain your answer (03 marks)
11. Define the terms natural selection, artificial selection and adaptive radiation
(03 marks)
(b) Explain how each of the following support the theory that evolution has taken place 
(i) industrial melanism in moths (06 marks)
(ii) breeding in domestic animals (051/2  marks)
(iii) Vestigial organs (051/2 marks)
12. Explain how each of the following provides evidence for evolution. Illustrate your answer in each case with one suitable example 
(i) Geographical isolation (06 marks)
(ii) Chromosome changes (06 marks)
(iii) Behavioural mechanisms (04 marks)
(iv) Comparative physiology (04 marks)
13. (a) What is the significance of the differences between sexual and non-sexual reproduction? (06 marks)
(b) Describe the process of asexual reproduction in a named 
(i) protozoan (03 marks)
(ii) coelenterate (04 marks)
(iii) flowering plant(07 marks)
14. (a) Describe oogenesis and fertilization in the mammal(12 marks)
(b) How is the embryo maintained until parturition? (08 marks)
15. Discuss the role of hormones in relation to the reproductive activity of a female mammal. (20 marks)
16. (a) Describe the events in the genital tract of a human female from the development of the egg cell in an ovary to the implantation of the embryo in the wall of the uterus 
(10 marks)
(b) Give an account of the structure and functions of the placenta (06 marks)
(c) Explain how loss of the lining of the uterus is prevented during pregnancy. 
(04 marks)
17. Explain the following 
(i) the role of the pituitary gland in the reproductive cycle of the female mammal
(09 marks)
(ii) the functions of the mammalian placenta (06 marks)
(iii) The relationship between reproduction and population growth in animals 
(05 marks)
18. (a) With the aid of annotated diagrams , compare the structure of the developing stem apex and the developing root apex in a typical flowering plant(10 marks)
(b) Discuss the factors that are important in initiating the germination of seeds. 
(10 marks)
19. (a) What is meant by the term growth? (03 marks)
(b) Explain how each of the following takes place.
(i) Increase in girth of a flowering plant stem (07 marks)
(ii) Increase in size of a mammal after birth (06 marks)
(c) Explain the importance of the larval stage in the life cycle of many insects 
(04 marks)
20. (a) Distinguish between mutualism and parasitism. (03 marks)  
(b) Describe how 
(i) gut bacteria contribute to the well-being of herbivores (05 marks)
(ii) nitrogen-fixing bacteria contribute to the well-being of legumes (05 marks)
(c) Explain the role of soil microorganisms in the recycling of inorganic nutrients 
(06 marks)
21. Discuss how the activities of humans and other organisms affect the way in which nitrogen is cycled in an ecosystem. (20 marks)
22. (a) Discuss the advantages and disadvantages of the use of pesticides (15 marks)
(b) How can the disadvantages in (a) above be overcome (05 marks)
23. (a) Distinguish between the processes of aerobic and anaerobic respiration (06 marks)
(b) Describe how oxygen from the air reaches 
(i) liver cells in a mammal (08 marks)
(ii) pith cells in the stem of a flowering plant (06 marks)
24. (a) What are the properties of a respiratory surface (04 marks)
(b) Describe the mechanism of breathing in a mammal (07 marks)
(b) Explain how breathing is controlled by the nervous system (09 marks)
25. (a) Describe the mode of action of the mammalian heart(08 marks)
(b) Describe the mechanisms which regulate heart rate during and after vigorous exercise (12 marks)
26. (a) Describe how contractions are initiated and propagated in the mammalian heart
(10 marks)  
(b) Explain how cardiac output is regulated so that demands of the tissues are met 
(10 marks)
27. (a) What is immunity? (04 marks)
(b) Explain the ways in which the human body gains immunity (16 marks)
28. Explain how homeostasis is achieved in a mammal with reference to 
(i) Temperature control (10 marks)
(ii) Blood sugar level (10 marks)
29. Describe how negative feedback operates to control 
(i) blood osmotic pressure (05 marks)
(ii) blood thyroxine level (05 marks)
(iii) body temperature (05 marks)
(iv) blood glucose levels(05 marks)
30. Compare the ways in which movement occurs in plants and animals (20 marks)
31. (a) Describe the mechanism of locomotion in
(i) a ciliate protozoan (08 marks)
(ii) amoeba (09 marks)
(b) Explain why the mechanisms described in (a) above are restricted to small organisms (03 marks)
32. (a) Describe the role played in movement by the following structures 
(i) The exoskeleton of an insect limb (07 marks)
(ii) The long bones of the forelimb of a mammal (05 marks)
(b) What are the advantages and disadvantages of an exoskeleton to a terrestrial organism? (08 marks)
33. (a) Describe the methods of movement without the use of muscles in animals 
(12 marks)
(b) Explain the difference in energy expenditure of a running animal and an equal size fish specialized in swimming (08 marks)
34. (a) with reference to osmotic pressure changes, explain the mechanism of stomatal opening in plants (12 marks)
(b) Describe how hydrophytes are adapted to their habitats (08 marks)
35. (a) What is meant by the biogeochemical cycle? (03 marks)
(b) Discuss the role of bacteria in biogeochemical cycles. (13 marks)
(c) Explain why bacteria are abundant in nature (04 marks)
36. (a) Describe how Darwin explains evolution of new species by natural selection 
(10 marks)
(b) Explain how the following may lead to evolution of new species 
(i) Selective breeding (05 marks)
(ii) Increased population size (05 marks)
37. (a) Describe the sources and fate of the major excretory products in living organisms 
(13 marks)
(b) Explain how fresh water fishes have been able to overcome their osmoregulatory problems (07 marks)
38. Discuss the mechanisms by which a new species may arise and a species become extinct (20 marks)
39. (a) state Mendel’s first law of inheritance(02 marks)
(b) (i) Explain the phases of meiosis that justify the above law (09 marks)
    (ii) What are the limitations of the above law in the study of inherritance (04 marks)
(c) Why are fruit flies (drosophila) commonly used in research experiments on inheritance? (05 marks)  
40. (a) Describe the role played by muscles to regulate core body temperatures in changing environmental conditions (09 marks)
(b) Explain physiological processes that conserve water in terrestrial mammals 
(11 marks)
41. (a) Distinguish between accommodation of the mammalian eye in dim and bright light(05 marks)
(b) Explain how 
(i) Certain physiological and structural arrangements increase efficiency of passage of nerve impulses across a chemical synapse (09 marks)
(ii) Cones are able to achieve colour vision (06 marks)  
42. Explain how the structure of vascular tissues in a dicotyledonous plant is related to their role in transport(20 marks)
43. (a) Outline the ways in which water is lost and gained by terrestrial animals (06 marks)
(b) Describe the role of the mammalian kidney in the following processes 
(i) Osmoregulation (08 marks)
(ii) Excretion (06 marks)
44. (a) What is the importance of osmotic controls in animals (08 marks)
(b) Describe the methods by which the water and salt content of the body is regulated in fish(12 marks)
45. (a)What is photoperiodism? (03 marks)
(b) How does the photoperiod affect 
(i) Flowering (06 marks)
(ii) Dormancy in plants (05 marks)
(iii) Breeding behavior in animals (06 marks)
46. (a) How are living organisms adapted to respond to changes in environmental temperatures (08 marks)
(b) Discuss how internal temperature is controlled in mammals (12 marks)
47. (b) Describe how energy of a glucose molecule is made available for living processes 
(13 marks)
(b) Compare the yield of energy under aerobic and anaerobic conditions (07 marks)
48. (a) Describe how energy is trapped by green plants and stored by means of the light stage of photosynthesis				
(b) Outline the importance of the products of the light stage to animals      
49. (a) Discuss the roles of bacteria and fungi in the recycling of materials within ecosystem  (11 marks)
(b) How does light affect the activity of organisms?     (09 marks)                   	
50.  (a)State three (3) ways how flow of blood is maintained in a mammal (03 marks)
(b) Of what significance is blood circulation system to living organisms? (09 marks)
(c) Explain how each of the following affects the efficiency of oxygen transport in living organisms
(i) Increasing carbon dioxide tension 		(04 marks)			
(ii)  Increasing carbon monoxide concentration	(04 marks)			
51. (a)Explain how each of the following may lead to speciation
(i) Geographical isolation 		(08 marks)					
(ii) Natural selection 		(06 marks)						
(b) How can organisms become extinct? (06 marks)					
52. (a) Explain why a single base deletion from one deoxyribonucleic acid molecule usually causes greater effect than the replacement of one base by another different base 
(10 marks)
(b) Using a named example, describe how a gene mutation may affect a phenotype of an organism (10 marks)
53. (a) Describe how support is achieved in dicots and aquatic plants (12 marks)
(b) Comment on the suitability of exoskeleton to provide support and locomotion in arthropods (08 marks)
54. (a) How does the structure of Deoxyribonucleic acid suit it for functioning? (05 marks)
(b) Describe the role of Ribonucleic acid in protein synthesis(10 marks)
(c) What role does calcium and phosphorus play in the human body? (05 marks)
55. (a) What is meant by “carrying capacity” of a given area? (02 marks)
(b) Explain how changes in population density of a named k-species affect its population growth rate (11 marks)
(c) How do r- species survive in their habitats? (07 marks) 
56.  (a) Describe the structure of the plant cell wall (10 marks)
(b) State:
(i) The difference between cell wall and plasma membrane(05 marks)
(ii) The functions of the cell wall(05 marks)
57. (a) Describe the mechanism for transport of sucrose in plants from the 
(i) Palisade mesophyll cells into sieve tubes in the leaves (06 marks)
(ii) Sieve tubes in the leaves to reach the roots due to turgor pressure gradient
(08 marks)
(b) Explain evidences that support phloem as the tissue for translocation of sucrose 
(08 marks)
58. (a) Explain what is meant by each of the following ecological terms 
(i) Natural resources (02 marks)
(ii) Indicator species (02 marks)
(b) Discuss the significance of conservation of natural resources in an ecosystem
(08 marks)
(c) Explain how indicator species can be applied to monitor levels of pollution of particular natural resources. (08 marks)
59. (a) Explain how the cochlea of the mammalian ear is adapted to efficiently perform various functions (09 marks)
(b) Explain how transmission of an impulse is inhibited across a synapse(11 marks)
60. (a) Describe the processes of locomotion without the use of muscles in organisms
(10 marks)
(b) Give an account of secondary thickening in flowering plants  (10 marks)
61. (a) Describe the mode of action of an enzyme (08 marks)
[bookmark: _GoBack](b) Explain how,
(i) Low pH can cause enzyme denaturation (06 marks)
(ii) End product inhibition regulates action of enzymes inside the cell(06 marks)
62. (a) Compare polyploidy with aneuploidy(09 marks)
(b) Using a suitable example, explain how transient polymorphism provides evidence for evolution by natural selection (11 marks)
63. (a) Describe physiological adaptations of the mammalian heart to carry out its functions 
(06 marks)
(b) Explain the necessity of blood circulation in animals (06 marks)
(c) How is the heart beat controlled in humans? (08 marks)
64. (a) Distinguish between the structure of carbohydrates and proteins (06 marks)
(b) Explain the structure of carbohydrates that enable them exist in various types, different chemical properties and perform particular functions (12 marks)
65. Explain the main features of each of the following concepts of evolution 
(i) Lamarckism (10 marks)
(ii) Neo-Darwinism  (10 marks)
66.  (a) Describe the trend of succession in a terrestrial ecosystem(10 marks)
(b) Explain appropriate conservation methods for each of the following natural resources in an ecosystem 
(i) Wild life (04 marks)
(ii) Endangered species(06 marks) 
67. (a) Describe the defense mechanisms that operate following the entry of a pathogenic bacterium into the body of a mammal(12 marks)
(b) Explain why some grafts in humans are successful while others are not? (05 marks)
(c) Distinguish between antibodies and antigens (03 marks)
68.  (a) Describe 
(i) How flowering is controlled in plants (06 marks)
(ii) the effects of light in flowering plants (06 marks)
(b) How are plants modified to obtain maximum light intensity (08 marks)
69. (a) Explain how interaction at one locus and between two loci can affect phenotypic variation? (09 marks)
(b) How does natural selection increase adaptation of a species to the environment? 
(11 marks)
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