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SECTION A [40 marks]
1. Which one of the following is the last stage during the electron (hydrogen) carrier system of aerobic respiration?
A. Formation of ATP 		C. Reduction of cytochrome 
B. Reduction of oxygen 		D. production of carbon dioxide 
2. A carbohydrate consisting of unbranched chains of beta-glucose is likely to be 
A. Cellulose 		B. glycogen 		C. amylase 		D. amylopectin 
3. Which one of the following is untrue of fibrous proteins?
A. Regular sequences of amino acids 
B. Irregular sequences of amino acids 
C. Polypeptide chains form long parallel strands 
D. Have a stable structure 
4. Which of the following organic bases are purines? 
A. Adenine and Guanine 		C. Adenine and Thymine 
B. Adenine and Cytosine 		D. Adenine and Uracil 
5. Which one of the following is a constituent of Adenosine Trphosphate (ATP)?
A. Ribulose 		B. ribose 		C. glucose 		D. galacotose 
6. Which of the following component increases the flexibility of the plasma membrane?
A. Cholesterol 			C. Glycoproteins 
B. Glycolipids 			D. Transmembrane proteins 
7. During peristalsis, 
A. Both circular and longitudinal muscles contract simultaneously 
B. When circular muscles contract, the diameter of the lumen increases
C. When the longitudinal muscles contract, the diameter of the lumen decreases
D. When the longitudinal muscles contract, circular muscles relax and the diameter of the lumen increases. 
8. Which one of the following is a dietary as well as a hereditary disease?
A. Dwarfism 		B. Kwashiorkor 	C. Phenylketonuria 		D. Scurvy 
9. The main symptom of Turner’s syndrome is
A. Sterile female 			C. feminized male
B. Sterile male 			D. reduced intelligence 
10. The emergence of a new individual from a severed portion of an organism is referred to as
A. Binary fission 			C. regeneration
B. Budding 				D. vegetation propagation 
11. Which one of these statements is true during the first meiotic division but untrue of mitosis?
A. Chromosomes separate and move to opposite poles 
B. Chromosome number remains the same as the parent cell
C. Chromosomes divide to form daughter chromatids
D. The chromatids separate and move to opposite poles
12. The function of the protractor muscles of a limb is to pull the 
A. Base of the limb backwards 		C. limb inwards towards the body
B. Base of the limb forwards 		D. limb outwards away from the body 
13. Which one of these characteristics insight learning?
A. Remembrance of essential features 
B. Complete mastery of a task without trial and error
C. Conscious comprehension of a situation 
D. Modification of a response in accordance to environmental demands 
14. In pea plants, tallness is dominant to dwarfness, if half of the offspring in one generation of the pea plants are short, what were the possible genotypes of their parents?
A. TT X tt		B. Tt X Tt 		C. Tt X tt		D. Tt x TT
15.  A marine animal can withstand dilution of the surrounding medium by the following except 
A. Becoming impermeable to water 	C. having tolerant tissues 
B. Behavioural means			D. Osmoregulation 
16. Which one of these functions is performed by the sympathetic nervous system? 
A. Causes vasodilatation of arterioles serving certain organs
B. Causes the flow of saliva and other gut secretions 
C. Causes constriction of iris and bronchioles 
D. Initiates the relation of bladder and anal sphincters 
17. The type of location exhibited by an eel in water is called
A. Anguilliform 	B. carangiform 	C. ostraciform 	D. brachiation 
18. Which one of the following molecules is represented by figure 1 below
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A. Glucose 		B. Glycerol 		C. Ribose 	D. Deoxyribose 
19. Myelinated axons of a rat conduct impulses three times faster than those of the same diameter in a frog because the 
A. Rat is endothermic 
B. Frog lives water which is cold
C. Neurons of a frog have more synapses 
D. Myelin sheath in axons of frogs is thinner 
20. In an outline for protein synthesis 
DNA 			mRNA 				Polypetide 
Stage 1 represents 
A. Transduction 	B. transformation 	C. translation 		D. transcription 
21. Which one of the following graphs in figure 2 correctly represents the growth rate of a multicellular organism?
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22. Three counts of 80, 75 and 65 of a plant species, were using a quadrat of 20cm2. The density of the plant per M2 is
A. 73 			B. 220			C. 367			D. 400
23. Marine telosts excrete their nitrogenous wastes in the form of 
A. Ammonia 		B. Urea 	C. Uric 		D. Trimethylamine oxide 
24. Which one of the following groups of organisms represents true secondary consumers?
A. Algae, water hyacinth, copepods, Dapphina 
B. Cormorants, Hornbills, Otters, Herons 
C. Molluscs, crabs, Shrimps, Chironomid larvae 
D. Lung fish, mud fish, Tadpole, Tilapia 
25. Figure 3 shows a system of two cells separated by a semi-permeable membrane. 
Cell A 					Cell B 
	s = -700 KPa 
	 s = -900KPa 

	 p = 500 KPa 
	 p = 500KPa 


Figure 3
A. Water moves from cell A to cell B 
B. Water moves from cell B to cell A
C. Water moves out of both cell A and B
D. There is not net movement of water between the two cells 
26. Which one of the following best refer to a boom and bust population?
A. The birth rate is always equal to the death rate 
B. The birth rate  is always greater than the death rate 
C. It increased very rapidly and over shoots the carrying capacity 
D. It never exceeds the carrying capacity 
27. Which one of the following cells would most probably contain the greatest number of Golgi bodies?
A. White blood cell 	      B. Nerve cell 	 C. Muscle cell       D. Secretory cell 
28. The form of learning in which repeated application of a stimulus results in decrease responsiveness is called 
A. Altruism 	  B. habituation 	C. imprinting 		D. operant conditioning 
29. Which one of the following is an evolutionary effect of predation?
A. Prey organisms develop mechanisms that minimize predation 
B. Predators become weaker 
C. Predators starve to death 
D. Prey organisms are completely eliminated
30. Which one of the following adaptations does not assist to conserve water in insects? 
A. Impermeable cuticle 		C. Viviparity 
B. Malpighaian tubules 		D. spiracles with valves 
31. During expiration in animals 
A. The external intercostals muscle relax and the intercostals contrast 
B. The external intercostals muscles contrast and the internal intercostals relax 
C. The diaphragm muscles contrast and the diaphragm flattens 
D. The rib cage is pulled upwards and outwards  
32. The equation for the respiration of the lipid tripalmitin is 
2 C51 H98 O6 + 145O2 			102CO2 + 98H2O + energy 
What is the respiratory quotient for pripalmitin?
A. 0.50		B. 0.70			C. 1.40			D. 1.00
33. Which one of the following describes the state of the membrane during the action potential?
A. Neutral 		B. Polarised 		C. Depolarised 	D. Discharged 
34. The type of selection that can most likely lead to polymorphism within a population is 
A. Stabilizing 	B. Artificial 		C. directional 		D. disruptive 
35. A biochemical analysis of a DNA sample showed that 32% of the bases were guanine. The percentage of the adenine bases in the sample is 
A. 19 			B. 16			C. 32			D. 38 
36. Which one of the following factors is least likely to contribute to the development of new species? 
A. Chromosomal changes 			C. Environmental stability 
B. Gene mutations 				D. Geographical isolation 
37. In nervous transmission, salutatory conduction improves conduction speed by, 
A. Having a mycelinated axon 		C. increase in diameter of the axon 
B. Having a non myelnated axon 		D. decrease diameter of the axon 
38. Which one of the following is a constituent of the blue-green algae cell wall? 
A. Cellulose 		B. Chitin 		C. Murein 		D. Slimy capsule 
39. Which one of the following structures is haploid? 
A. Germinal epithelium 		C. Secondary oocyte 
B. Primary oocyte 			D. Spermatogonium 
40. An organism living in an oxygen deficient environment has 
A. Its oxygen dissociation curve to the right 
B. Haemoglobin that easily picks up oxygen 
C. Haemoglobin that readily releases its oxygen 
D. Myoglobin in its blood stream 

SECTION B [60 marks] 
41. A person fasted overnight and then swallowed 75g glucose. The graph in figure 4 shows the resulting changes in the concentrations of insulin and glucose in the person’s blood. 
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a) i. Comment on the relationship between glucose and insulin after glucose is given.				[1mk]
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
ii) Account for the changes in the concentrations of the two substances in the blood of the individual from the time glucose was swallowed. 	[6mks]
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
b) Explain why the concentration of glucagons in the blood rises during exercise, while that of insulin falls. 				[3mks]
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
42. The diagram in figure 5 represents four ways in which changes can take place in number of organisms in population. 
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a. What is meant by the term population? 				[1mk]
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
b. Use the letter B, I, D and E to write a formula to show:
i) A stable population which is in equilibrium			[1mk]
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
ii) A population which is increasing in size			[1mk]
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
c. The size of a population may be limited by density dependent factors. Explain how any two of those factors operate to limit population 
i) Density dependent factors 						[4mks]
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
ii) Density independent factors 					[4mks]
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
43. A tortoise Testudo sulcata, previously kept at room temperature (200C), was exposed to a temperature 550C for two hours. During this period its body mass and temperature were monitored at half-hourly intervals. The results are summarized in the table below;
	Time (hours)
	Body mass (g)
	Body temperature (0C)

	0.0
	58.0
	20.0

	0.5
	57.3
	36.5

	1.0
	51.4
	40.5

	1.5
	49.9
	40.5

	2.0
	48.1
	40.5


Table 1
a. Plot the results on the graph paper below				[5mks]

b. Account for the rise in body temperature during the first hour. 	[1mk]
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
c. The decrease in body mass was associated with the tortoise salivating over its fore-quarters. Account for the change in body mass over the hours. [2mks]
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
d. Suggest why the body temperature stayed constant during the second hour. 										[1mk]
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
e. What general conclusion would you draw from this experiment about the way ectotherms control their body temperature? 			[1mk]
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
44. Figure 6 shows the relative amount of antibody formed in the blood stream of a person after a first injection of an antigen (A) and a later injection of the same antigen (B) 
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a. From the graphs state the type of immunity acquired by the person, giving a reason									[2mks]
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
b. Explain the shapes of the two curves. 					[6mks]
A. ………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………

B. ………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
c. Apart from production of antibodies, outline two other ways by which the body combats pathogens. 						[2mks]
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
45. Table 2 below shows the relative contributions of aerobic and anaerobic respiration to the total energy output in athletes who are running races of various distances. 
	Duration of exercise (minutes)
	Relative contribution (%) from:

	
	Aerobic respiration 
	Anaerobic respiration 

	0.5
	83
	17

	2.0
	40
	60

	10.0
	9
	91

	60.0
	1
	99


Table 2
a. Compare the relative contributions of aerobic and anaerobic respiration to the total energy output. 							[2mks]
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
b. Account for the changes in the contributions of aerobic and anaerobic respiration with duration of exercise.					[6mks]
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
c. Explain the significance of bradycardia to a diving mammal. 	[2mks] 
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
46. a) What is microevolution? 							[2mks]
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
b) Explain briefly how comparative biochemistry provided evidence for evolution				[4mks]
……………………………………………………………………………………………………………………….
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
c) Outline four examples of present day evolution. 				[4mks]
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
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