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1. Which of the following is true of depolarizing axon memebrane? 

A. Less permeable to K+ 

B. More permeable to Na+ 

C. More permeable to both K+ and Na+ 

D. Less permeable to both K+ and Na+ 

2. Seed exposed to red light are able to germinate because 

A. Pr absorbs red light and is converted to Pfr that promotes germination 

B. Red light is converted into far red light to promote germination 

C. Pr absorbs far red light to promote germination 

D. Pr absorbs far red light and is converted to Pfr that promote germination 

3. Myoglobin is more abundant in active muscles because it 

A. Easily gives up its oxygen to the muscle 

B. Gives the color of the muscle 

C. Slowly release oxygen to the muscle 

D. Has low affinity for oxygen 

4. Which of the following nucleic acids consist of the smallest molecules? 

A. DNA 

B. tRNA 

C. rRNA 

D. mRNA 

5. Facilitated diffusion and active transport both require 

A. ATP 

B. Protein carrier 

C. Unidirectional movement of solutes 

D. Lipid soluble solutes 

6. A person has a tidal volume of 0.36dm3 and breathng rate 18 breath per minute. His ventilation 

rate is 

A. 0.02dm3min-1 

B. 6.48 dm3min-1 

C. 64.8 dm3min-1 

D. 2.0 dm3min-1 

7. The energy of the proton gradient established with the mitochondrion drives the 

A. Oxidation of NADH 

B. Reduction of NADH 

C. Breaking of glucose into pyruvate 

D. Oxidative phosphorylation of ADP 

8. Conversion of glycogen to glucose during stress is stimulated by 

A. Insulin 

B. Glucagon 

C. Adrenaline 

D. Thyroxine 

9. Which of thes forces is not experienced during support in flowering plants 

A. Tension 

B. Shear strees 



C. Thrust 

D. Compression 

10. Which of the following statements is true for all hormones? 

A. Are secreted by glands 

B. Have receptors on cell surface 

C. Stimulate different responses in different cells 

D. Affects target cell distant from site of release 

11. Which of the following process is not directly affected by auxins? 

A. Apical dorminance 

B. Leaf abscission 

C. Perthnocarpy 

D. Root initiation 

12. In insects, the pupa moults into adult when 

A.  only ecdysone is released 

B. High levels of both ecdysone and juvenile hormones are releases 

C. Low levels of both ecdysone and juvenile hormone are released 

D. Only juvenle hormone is released 

13. The primary cause of a clustured distribution within a habitat is ? 

A. Highly territorial population 

B. Clustered resources 

C. Sexual reproduction 

D. Random distibution 

14. What is the correct order of increasing size for the following biological structures? 

(i) Width of virus 

(ii) Width of bacterium 

(iii) The thickness of cell memebrane 

(iv) The diameter of a eukaryotic cell 

A. (i) → (iii) →(ii) →(iv) 

B. (i) →(iii) →(iv) →(ii) 

C. (iii) →(i) →(ii) →(iv) 

D. (iii) → (ii) → (i) →(iv) 

15. A certain gene in a bacterium codes for polypeptide that has 120amino acid long. Thenumber of 

nucleotides received in the mRNA to code for this polypeptide is 

A. 30 

B. 40 

C. 360 

D. 480 

16. Which of these equations show the chemical reaction that occur during anaerobic respiration? 

A.  pyruvate                      Lactate 

ATP                  ADP 

B. Pyruvate                      lactate 

        ADP                ATP 

 



C.     Pyruvate                      lactate 

        NADH                 NAD+ 

                           

D. Lactate                          pyruvate 

NAD+              NADH 

 

17. Which of the following is not a biological function of courtship? 

A. Establish pecking oder between individuals 

B. Enable closely related species to distinguish each other 

C. Acts as a stimulus to operate internal control mechanism 

D. Ensure that the two sexes are ready for mating 

18. An individual with vocal cords that lost elesticity is likely to produce a sound thatis  

A. Highly pitched 

B. Loud 

C. Low pitched 

D. shaky 

19. Which of these would cause genetic death? 

A. Haemophilia 

B. Sickle cell trait 

C. Infertile male 

D. Albinism 

20. In which of these organism does notochord exist? 

A. Amphioxus 

B. Hydra 

C. Cockroach 

D. Earthworm 

21. Which of the following is the most important factor that determines the amount of oxygen 

carried by haemoglobin 

A. Level of oxygen in blood 

B. Level of carbon dioxide in blood 

C. Temperature of blood 

D. Level of chloride ions in the blood 

22. Cellulose differs from proteins in that cellulose 

A. Is found in cell surface membrane 

B. Is synthesised from identical subunits 

C. Is used as an energy source 

D. May be a structural component 

23. Which of the following is not a means of movement across a cell membrane? 

A. Active transport 

B. Lysis of cell membrane 

C. Osmosis 

D. Bulkytransport through formation of tiny vesicles 

24. All the following are true about the hormone secretin and cholecytokin except 



A. Stimulate secretion of pancreatic juice 

B. Stimulate release of bile by the gall bladder 

C.  Inhibit the stomach lining from further release of acid 

D. Stimulate formation of bile bile the liver 

25. Which of these compounds is osmotically inactive?  

A. glucose  

B. sucrose  

C. cellulose  

D. galactose 

26. Which of these graphs shows how surface area to volume ratio change with increase in cell size? 

               

27. The extracellular matrix of cells is composed of 

A. Polysaccharide only 

B. Polysaccharide and glycoprotein 

C. Glycoprotein and phospholipids 

D. Phospholipids  only 

28. Reabsorption of glucose in the kidney occurs by 

A. Simple and facilitated diffusion 

B. Facilitate diffusion and active transport 

C. Simple diffusion and active transport 

D. Active transport only 

29. Which of following is most efficient method of minimizing water loss in terrestrial animals? 

A. Burrowing in desert frog 

B. Waxy chitinous exoskeleton in insect 

C. Humid seeking behavior in wood lice 

D. Thick fur in polar bear 



30. Mammals whose limbs have short thick bones are most likely adapted for support and 

A. Jumping 

B. Running 

C. Climbing 

D. Slow locomotion 

31. Release of milk in a lactating mother is aided by 

A. Prolactin only 

B. Both oxytocin and prolactin 

C. Oxytocin only 

D. estrogen  

32. which of the following is not a distinct feature of meiosis? 

A. Pairing and exchange of genetic materials between homologous chromosomes 

B. Attachment of chromosomes to spindle 

C. Movement of sister chromatids to opposite pole 

D. Suppression of DNA replication 

33. Which part of Weinberg equation represents individuals who have at least on allele for sickle 

cell anaemia 

A. 2pq 

B. p2 + 2pq 

C. 2pq + q2 

D. p2 +q2 

34. All  receptors would exhibit the following except 

A. Production of an action potential from generator potential 

B. Production of generator potential as a  result of stimulation 

C. Secretion of neural transmitter 

D. An all or noe response 

35. Which of these situation has an immediate effect on body metabolism? 

A. Increase in body temperature 

B. Acclimatization 

C. Release of thyroxine 

D. Perspiration 

36. In region marked X 

 

 



 

A. Light intensity is the limiting factor 

B. Light is not the limiting factor 

C. Both light and other factors are limiting 

D. A factor  other than light is the limiting factor 

37. In dry condition, spirogyra reproduces by 

A. Conjugation 

B. Fragmentation 

C. Budding 

D. sporulation 

38. continuous variationis as a result of 

A. dormant genes 

B. codominant genes 

C. recessive genes 

D. polygene 

39. A paramecium is able to avoid obstacles in its path because its 

A. Sense organs receive responses 

B. Contractile vacuole burst 

C. Flagellum moved away 

D. Protoplasm has the property of irritability 

40. The female butterfly Hypolimanas missipus in different colours forms. This is an illustration of 

A. Polymorphism 

B. Mimicry 

C. Sexual  dimorphism 

D. Camouflage  

41. Graphs A and B show biotic interactios between species of paramecium when breed separately 

and in mixt cultures in  diffenet beackers respectively.  

 

                

 



(a) Identify the interactions shown by 

(i) Graph A…………………………………………………………………………………………………………………….. 

(ii) Graph B ………………………………………………………………………………………………………… (2marks) 

(b) Explain the interaction between the two species shown by graph A (3marks) 

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………… 

(c) Suggest the adaptations P auralia shown by  by graph B (2marks) 

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………. 

(d) What is evolutionary significance of the interaction of species in graph B? 

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………. 

42. (a) Whatis a target cell? (1mark) 

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………. 

(b) State four differences in the action of peptide from steroid hormones. [4 marks) 

……………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………. 

(c)(i) Explain how a single molecule of adrenaline can lead to the formation of many molecules of 

glucose. [3 marks] 

…………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………. 

(ii) How is the release of adrenaline of benefit to the body during exercise? [02marks) 

…………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………. 

43. (a) What is meant by the term anaerobism? [1 mark) 



……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………. 

(b)(i) Explain why anaerobic respiration is said to be inefficient. [2 marks] 

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………. 

(ii) State three differences between alcoholic fermentation and lactic acid fermentation.   

          [3 marks]  

……………………………………………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………. 

 

(c) The figure below shows anaerobic respiration in muscle 

     

(i) What happens to the hydrogen atoms removed? (1mark) 

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………. 

(ii) Explain why it is necessary to convert pyruvate to compound X? (2marks) 

……………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………. 

(iii) Identify compound X. (1mark) 

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………. 

 

44. (a) What is trial and error learning? (2marks) 



……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………. 

…………………………………………………………………………………………………………………………………………………… 

(b) The figure shows the behavioral response by a rat and an ant when learning a new maze by 

trial and error. 

  
(i) What conclusions about learning in rats and ants are evident from the data  (4 marks) 

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………….………………………………………………………………………………………………………………… 

(ii) State three factors that could affect the learning of new situations like a maze in animals. 

[3 marks] 

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………….………………………………………………………………………………………………………………… 

(c) State any similarity between trial and error learning and conditioning [1 mrk] 

……………………….………………………………………………………………………………………………………………… 

45. The relative sizes of the head of an eight week fetus is bigger than adult of twenty five years. 

(a) Suggest three reasons for this difference 

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

……………….………………………………………………………………………………………………………………… 

(b) The graph below shows the relationship between the bith mass and percentage motality in 

relation to percentage of babies born 



 



(i) Describe the relationship between birth mass and mortality. [3 marks] 

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………….………………………………………………………………………………………………………………… 

(ii) Explain the evolutionary significance  of the relationship above (4marks) 

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………….……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

…………………………….………………………………………………………………………………………………………………… 

46. The figure shows t"he phases of gastric secretions related to acid out put in a human being 

during digestion, 

 

(a) Explain the changes in the acid output of the different phases during digestion,  

(i) Cephalic phase [3 marks] 

……………………………………………………………………………………………………………………………………………………

……………………………….…………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………… 

(ii) Gastric phase, [3 marks] 



……………………………………………………………………………………………………………………………………………………

……………………………….…………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………… 

(iii) Intestinal phase (3marks) 

……………………………………………………………………………………………………………………………………………………

……………………………….……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………… 

(b) Explain why secretion of the digestive enzymes only occur when there is digestive work to be 

done. [1 mark] 

……………………………………………………………………………………………………………………………………………………

……………………………….………………………………………………………………………………………………………………… 

  



Objective 

1 B 11 A 21 B 31 B 

2 A 12 B 22 B 32 D 

3 C 13 A 23 B 33 C 

4 B 14 B 24 C 34 C 

5 D 15 B 25 C 35 A 

6 B 16 C 26 C 36 D 

7 D 17 C 27 B 37 B 

8 B 18 A 28 B 38 D 

9 C 19 C 29 D 39 D 

10 B 20 A 30 C 40 A 

41. (a) (i) Intraspecific competition 

             (ii) Interspecific competition 

     (b) Paramecium of the same species compete for food, oxygen and space 

     (c) P. Aurelia is a better competitor for food and oxygen, and probably its excretory products are 

poisonous to P. caudatum 

     (d) No two species that compete for similar resources can stably coexist. 

  42.  (a) A target cell is one that is acted on selectively by a specific agent such as a virus, drug or 

hormone. 

        (b) differences between action of steroid and peptide hormones 

  

Steroid hormone Peptide hormone 

Slow action Rapid action 

Bind to receptors inside the cell(cytoplasm or 
nucleus) 

Bind to G proteins on surface of cell 
membrane 

Exert their effects on a target cell via direct 
gene activation and/or through transcription  

Exert their effects on a cell by way of second 
messengers (cAMP or PIP) pathways. 

Synthesized when needed Stored until signal for secretion 

Exert a permanent action. Exert temporary action 

Others 

fat soluble Water soluble 

Derived from lipids/cholesterol  Derived from amino acids 

Synthesized in sooth endoplasmic reticulum Synthesized rough endoplasmic reticulum 

Transported on carrier proteins Transported in solution 

e.g. estrogen, progesterone, testosterone e.g. insulin, glucagon, ADH, OXYTOCIN 
 

(c)(i) Explain how a single molecule of adrenaline can lead to the formation of many, molecules of 

glucose. [3 mrks] 



It bind to receptors on cell membrane and initiate cascades of events through the second 

messengers leading break down glycogen to glucose 

(ii) How is the release of adrenaline of benefit to the body during exercise? [02marks) 

- Promotes production of glucose from glycogen to provide energy 

- Cause relaxation muscle in the lungs leading to deep breath and taking in more air to the 

muscles 

- increases the quantity of blood flow to the brain giving us an increased alertness. 

43. (a) respiration in absence of oxygen 

      (b)(i) Anaerobic respiration is inefficient because it does not produce as much ATP as in 

aerobic respiration 

     (ii) Differences between alcoholic fermentation and lactic acid fermentation 

Alcohol fermentation Lactic acid fermentation 

Ethanol formed Lactic acid is produced  

gas released No gas released 

Occur in yeast and other microorganisms Occur in animal muscles 

The main products are cheese and yogurt. The main products are yeast, beer, vine, 
and vinegar. 

      

    (c)(i) It is oxidized to water in electron transport system to produce ATP 

        (ii) to  produce a compound that can be oxidized in the Krebs cycle 

(iv) Acetyl-CoA 

44. (a) a form of learning wherein the living being consecutively attempts many different 

reactions within a circumstance, seemingly at random, until one is successful in 

churning out the objective. 

      (b)(i) a rat learns faster than an ant or a rat took fewer days to learn the maze than an ant  

 (ii) Reward 

                  Number of  trials 

                                Past experience 

     (c) both are reinforced  reward 

 45. (a) – to ensure proper brain development 

            - to enable the brain control development of other parts of the body 

   (b)(i) percentage mortality rate drops from about 15%  to about 7% for  the birth mass of 0-

3.5kg and the rise to 100% for birth mass of 3.5 to 7kg 



     (ii)  birth mass  between 3 and 4 kg has a selective advantage because  babies of low birth 

weight are associated with low oxygen level at birth, trouble staying warm, infections, 

immaturity and brain damages; while babies of higher birth weight are associated with 

problems of being born, low blood sugar and metabolic syndromes. 

46. (a) (i) During cephalic phase; sight, smell and taste of food send impulses to the brain which 

in turn send impulses to the stomach to produce gastric secretion 

          (ii)  Arrival of food in the stomach triggers stretch receptors to send impulses to the brain 

leading secretions. Secondly gastrin is produced when the stomach is stretched and 

this also stimulate gastric secretion 

         (iii) During intestinal phase less gastric secretion because the stretch in the stomach is 

reduced by food leaving the stomach. 

   (b) presence of food nutrients in the food trigger release of specific enzymes. 


