
 

UACE BIOLOGY PAPER 1 2009 

SECTION A 

Do all numbers 

1. Evaporation of water from a body surface cooling because water has a high 

A. latent heat of vaporization, 

B. latent heat of fusion. 

C. boiling point. 

. D.  specific heat capacity. 

2. In a multi-enzyme controlled reaction.  

A enzyme 1 B enzyme 2 C enzyme 3  X  

If an excess of X controls the metabolic pathway of the reaction, the control mechanism is known 

as, 

A.   multi-enzyme control. 

B. excess inhibition. 

C. end product inhibition. 

D. negative feedback 



3. A biochemical analysis of a DN A sample showed that 34% of the bases were guanine. The 

percentage of the adenine in the sample is 

A. 32 

B. 16 

C. 17 

D. 34 

4. Fig 1 shows hormonal interaction that occurs during the menstrual cycle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Hormone X and Y are respectively 

A. luteinizing hormone and oestrogen 

B. oestrogen and progesterone 

C. progesterone and oestrogen 

D. luteinizing hormone and follicle stimulating hormone.  

5. An adaptation by plants to obtain nitrogen include all the following except 

A. mycorrhiza on plant roots. 

B. bacteria in root nodules. 
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Fig.1 Ovulation 



C. possession of aerial roots. 

D. being insectivorous.  

6. Which one of the following is a difference between fungi and plants? 

A. Fungi are heterotrophic while plants are autotrophic. 

B. Plant cells contain plastids while those of fungi do not. 

C. Fungi produce asexually while plants produce sexually. 

D. Fungi cells are not divided unlike those of plants.  

 

7. In plants, the growth substances which interact to cause cell enlargement are 

A. ethylene and abscisic acid. 

B. cytokinins and ethylene. 

C. gibberellins and auxins. 

D. cytokinins and abscisic acid.  

8. Table 1 shows the rate of breathing and volume of air exchanged with each breath for a 

person at rest and during excercise. 

Table 1 

State of the 

individual 

Breaths per 

minute 

Volume of each breath 

(cm3) 

At rest  

During exercise 

12 

24 

500  

1000 

The increase in volume of air exchanged per minute when an individual does exercise from rest is 

A. 500cm3 



B. 600cm3 

C. 15000cm3 

D. 18000cm3 

9. A biological advantage of a monoecious condition is that 

A. many offspring result from each fertilization. 

B. every individual is capable of producing offspring. 

C. self-fertilization is encouraged. 

D. male and female gametes mature at the same time.  

10. After an action potential, repolarization of the membrane begins by 

A. entry of sodium ions into the cell 

B. sodium ions diffusing out of the cell. 

C. entry of potassium ions into the cell. 

D. potassium ions diffusing out of the cell. 

11. The more variation in a population, the greater is its potential to 

A. give rise to gene flow. 

B. adapt to new changes in its environment. 

C. produce more offspring. 

D. grow fast. 

12. The pathway which allows water to move from cell to cell through the cytoplasm is 

A. apoplast 

B. vacuolar 



C. symplast 

D. cuticular 

13. The resolving power of a microscope is the  

A. ability of the microscope to distinguish fine detail. 

B. clarity of the image formed by the microscope. 

C. number of times the image is magnified by the objective lens. 

D. power of the microscope to focus very small objects. 

14. Bryophytes and pteridophytes cannot fully exploit terrestrial life mainly because they 

A. lack well developed vascular systems 

B. depend on water for fertilization. 

C. lack roots. 

D. are covered with a thin cuticle. 

15. Which one of the following refers to groups of individuals of at least two species living 

together? 

A. Community. 

B. Population. 

C. Habitat. 

D. Niche. 

16. Blood flows in the heart of an insect as a result of 

A. raising the perivisceral membrane. 

B. contraction of the alary muscles. 



C. relaxation of the heart ligaments. 

D. increase in the pericardia! pressure.  

17. Which one of the following does not have an effect on a non-competitive inhibition? 

A. Temperature change. 

B. pH change. 

C. Enzyme concentration. 

D. Substrate concentration.  

18. Migration of birds during winter from temperate regions to the tropics is an example  

A. habituation. 

B. insight learning.    

C. imprinting.     

D. exploratory learning.   

19. Net primary productivity in C4 plants is higher than that in C3 plants because 

A. C4 plants have a higher turn-over rate. 

B. energy accumulates at a higher rate inC4 plants. 

C. photophosphorylation occurs in C3 plants. 

D.  the rate of respiration is higher in C3plants.  

20. Which one of the following is not correct about cells of a tissue? They 

A. are of one type. 

B. have same origin 

C. have same particular function. 



D. are physically linked 

21. Which one of the following occurs during contraction of a skeletal muscle? 

A. I-band becomes shorter  

B. A-band becomes longer. 

C. Sarcomere remains unchanged. 

D. H-zone becomes wider. 

22. Large steroid molecules diffuse easily through surface membranes because the membranes 

A. consist of non-polar molecules. 

B. are semi-permeable. 

C. are freely permeable. 

D. are made of polysaccharides.  

23. Functional resemblance of wings of a butterfly and a bird although from different origins, 

is an example of 

A. homology 

B. autology 

C. analogy 

D. phylogeny  

24. The following are trisomic conditions except 

A. Klinefelter's syndrome 

B. Turner's syndrome 

C. Down's syndrome 



D. XXX female  

25. Which one of the following is a form of vegetative propagation? 

A. Spore formation 

B. Conjugation 

C. Budding 

D. Diploid parthenogenesis  

26. Which one of the following describes the turnover number of an enzyme? 

A. Number of molecules affected by the enzyme. 

B. Number of substrate molecules turned into its products per minute. 

C. Number of product molecules formed. 

D. Number of substrate molecules catalyzed per minute.  

27. Which one of the following is not likely to bring about evolutionary change in a 

population? 

A. Crossing over 

B. Migration 

C. Mutation 

D. Genetic drift. 

28. Which part of the vestibular apparatus responds to the vertical movement of the head? 

A. Vestibular canal 

B. Saccule 

C. Utricle 



D. Semi-circular canal  

29. Which one of the following ecological pyramids may be used to determine productivity 

in an ecosystem? 

A. Pyramid of energy. 

B. Pyramid of biomass. 

C. Pyramid of numbers. 

D. Pyramid of productivity.  

30. The first carbohydrate made in photosynthesis is 

A. ribose sugar 

B. ribulose 

C. Phosphoglyceric acid 

D. Phosphoglyceraldehyde  

31. In an endergonic reaction, the products of .the reaction contain 

A. more energy than the reactants and energy is released 

B. less energy than the reactants and energy is absorbed 

C. more energy than the reactants and energy is supplied 

D. less energy than the reactants and energy is released.  

32. Which one of the following forms of environmental hazards is attributed to application 

of CFCs? 

A.  Greenhouse effect 

B. Acid rain 

C. Ozone layer depletion 



D. Eutrophication 

 

33. Which one of the curves in figure 2 correctly represents plants adapted for low light intensity? 

 

 

 

 

 

 

 

 

34. Which one of the following processes does not affect the "biochemical oxygen demand? 

A. Ammonification 

B. Nitrogen fixation 

C. Nitrification 

D. Denitrification 

35. The lung fish living in mud has its oxygen dissociation curve to the left of that for humans 

because 

A. there is a high level of carbon dioxide concentration in the mud. 

B. the lung fish's haemoglobin has a higher affinity for oxygen than that of humans. 

C. of the lower temperature of the h 

D. of low level of oxygen concentration in the mud. 

Fig.2 Light intensity 

R
at

e 
o

f 
p
h
o

to
sy

n
th

es
is

 

A B 

C 

D 



 

36. During locomotion, bones of a tetrapod are subjected to the following forces except 

A. shearing. 

B. compression. 

C. tension. 

D. expansion. 

37. Heat loss is most efficiently reduced in body extremities of endotherms by having 

A. veins and arteries parallel and close to each other. 

B. thick fur. 

C- thick subcutaneous layer. 

D. few sweat glands. 

38. Which one of the following constitutes the most energy transfer? 

A. Praying mantis feeding on flies.  

B. Aphids feeding on plant sap.  

C. Cat feeding on small mammals. 

D. Beetle larvae feeding on dung 

39.Which one of the following when at high levels in the blood, increases the rate of heart beat? 

A. Carbon dioxide.  

B. Thyroxine.  

C. Oxygen.  

D. Adrenaline. 



 

40. During locomotion in an earth worm, when longitudinal muscles contract in a region, the 

becomes 

A. thin and short. 

B. thin and long. 

C. thick and long.  

D. thick and short. 

  



 

SECTION B 

41. Figure 3 show the variation of metabolic rate with environmental temperature in a mammal. 

Structure of a graph 

 

 

 

 

 

(a) What do point B and C represent? 

(i) B 

(ii) C 

 

(b) Explain why the metabolic rate? 

(i) Is content between point B and C 

(ii) Increases from point B and A 

(iii) Increases from point C and D 

(c) Explain how point B would differ between an animal’s living in cold regions and that living 

in warm region. 

 

42. Figure 4 shows dendrites from neurons A and B forming synapse with neuron C 
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 Explain what would happen if 

(i) Acetylholine increased the permeability of the post synaptic membrane to Na+ ions 

(ii) X increased the permeability of the post synaptic membrane to Cl- ions. 

(a) State a benefit of neuron C forming synapses with two neuron A and B 

(b) State three functions synapses. 

43. Figure 5 shows the distribution of C3, C4 and CAM plants at different altitudes 

 

 

 

 

 

 

 

 

 

 

(a) Suggest reasons for the trends in the distribution of each of the plant species 

(i) C3 Plants 

(ii) C4 plants 

(iii) CAM plants 

(b) State four physiological between C3 and C4 plants. 

44. (a) Describe two force that enable water to move up the xylem vessels in a continuous column. 

(b) Explain how light influences stomatal opening in a plant that has been previously in the dark. 
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45. Figure 6 shows three population growth curve patterns a, b and c that occur  naturally 

Structure  

 

 

 

 

 

 

 

 

 

Describe and suggest reason for the observed pattern of each population growth curve. 

 (a) shows small rapid cyclic variation of population about the carrying capacity  

 (b) Show cyclic variation at first followed a very high population rise and a huge drop to a new 

carrying capacity. 

 (c ) shows cyclic variation of population, of large amplitude about the carrying capacity  

46. in an oil seed plant species, the allele for tallness is dominant over that for dwarfness. mean-

while the allele for chlorophyll production and non-chlorophyll show incomplete dominance. The 

heterozygous plants are variegated. 

(a) using suitable symbols, construct a diagram of a cross between a tall plant with green leaves 

and a dwarf plant with variegated leaves, to show the genotype and phenotypes of the offspring 

(b)Explain why 25% of the offspring of the cross in (a) would fail to survive. 

 

Key: 

(a) (b) (c) 
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