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INSTRUCTIONS:

Answer all questions in both section A and B 

Answers to this section A must be written in the box on the right.

Answers to this section B should be written in the spaces provided only.
No additional sheets of paper should be inserted in this booklet.
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SECTION A (40 MARKS)

1. When a nerve impulse arrives at the synapse, it makes;
a) The post synaptic membrane more permeable to sodium ions.

b) The presynaptic membrane more  permeable to sodium ions

c) The post synaptic membrane more permeable to calcium ions

d) The presynaptic membrane more permeable to calcium ions.

2. Below is an enzyme catalyzed chemical reaction

AB + H2O  enzyme X   AH + BOH

Enzyme X belongs to a class of enzymes called?
a) Lyases



b) Hydrases

c) Oxido-reductases

            d) Hydrogenases

The following are some of the features of mitosis and meiosis for QN 3 & 4.

i) involves two successive nuclear division

ii) involves the formation of chiasmata

iii) involves separation of sister chromatids

iv) occurs during gamete formation

v) Splitting of centromeres followed by anaphase.

3. Which of the features are limited to mitosis only?

a) (i), (ii) and (iii)


b) (i), (iv) and (v)

c) (ii) and (iv)



d) (iii) and (v)

4. Which of the features are limited to meiosis only?

a) (i), (ii) and (iv)


b) (i), (iv) and (v)

c) (ii) and (iv)



d) (iii) and (v)

5. The factor which tropical forest trees do not compete for is

a) Carbon dioxide


b) mineral salts

c) Light 



d) water.

6. Crossing over is said to have taken place when;

a) Chromatids coil on one another and break.

b) Chromosomes lose segments

c) Chromatids exchange portions with their homologous partners at meiosis

d) There is exchange of chromatids portions with their homologous partners during interphase I

7. When a fish rolls uncontrollably, the likely reason could be a damage of the 

a) Caudal fin



b) dorsal and pelvic fins

c) Pectoral and pelvic fins

d) dorsal and caudal fins

8. Which of the following plays the least significant role in buffering PH of blood?
a) Phosphates (PO4-3)


b) Haemoglobin (Hb)

c) Plasma proteins


d) Hydrogen carbonate (HCO3-)
9. What is the main function of suberin in water conduction in higher plants?
a) Binds cork cells tightly together
b) Provide extra support in collenchymatus tissue

c) Forma a casparian strip around endodermal cells
d) Enable movement of water in cortex along symplast pathways
10. Which one of the following is a mineralcorticoid hormone?
a) Calcitonin



b) Cortisol
c) Aldosterone



d) Adrenaline   
11. The only way two different paramecium species can share the same niche is when?

a) One paramecium is a better competitor than the other

b) When mutualism occurs between the two paramecium strains

c) When resource partitioning occurs within the niche
d) One paramecium migrates to a new area
12. The wavelength of light that can stimulate a process of flowering can be referred to as?
a) Phytochrome red (Pr)


b) Absorption spectrum
c) Action spectrum



d) Phytochrome far red (Pfr)
13. The process by which a stimulus is converted into an impulse a long neurons is called

a) Polarization



b) diffusion

c) Transduction


d) depolarization

14. Which of the statements below best explains why there are more Uganda kobs than lions in Queen Elizabeth National Park?

i) lions have a lower reproductive rate

ii) lion numbers are kept down by competition for food with other carnivores

iii) Uganda kobs are primary consumers while lions are tertiary consumers.

iv) Lions have suffered more from poaching.

a) (i) and (iii)



b) (ii) and (iv)

c) (iii) and (iv) 



d) (i) and (ii)

15. The significance of a Kranz anatomy in CAM plants is to?

a) Allow storage of CO2 in messophyl and shunt it to bundle sheath cells during day

b) Allow the shunting of both hydrogen and CO2 into bundle sheath cells

c) Increase the photosynthetic efficiency in CAM plants

d) Allow both photosynthesis and water conservation to take place
16. which of the following will aid in initial phases of primary biological soil formation;
a) Decomposers


b) Detritivores

c) Fungi



d) Lichens 

17. The cells main defining feature of organs of perenation is?
a) Their ability to store food;
b) Their ability to form adventitious roots

c) Their ability to form adventitious roots and store food

d) Their ability to remain dormant in hash environmental conditions
18. Which one of the following processes is exclusively physical?

a) Transpiration


b) capillarity

c) Root pressure


d) guttation

19. Why is the enzyme pepsin secreted in its inactive form?

a) Active pepsin would digest the cells that produce it.

b) Inactive pepsin is more efficient at digestion

c) Inactive pepsin is protected from unfavorable conditions.

d) Inactive pepsin can only work in an alkaline medium.

20. Why is dry weight the best method of estimating growth in seedlings? Because it

a) It’s  easier to determine

b) Gives the actual weight of protoplasm synthesized 

c) Does not involve destroying the seedling

d) Is not influenced by environmental factor.

21. How many kilo-joules of energy are released if 1g of sugar burned in oxygen raises the temperature of 500g of water by 7.5oC/ (4.18 raise the temperature of 1g of water through 1oC)

a) 15.6 kj




b) 156 kj 

c) 1.56kj




d) 1560 kj
22. In an attempt to estimate the number of trout in a small lake; 625 trout were netted, marked and released. One week later 873 trout were netted, and of these was the estimated size of the population 129 had been marked?

a) 180





b) 4230

c) 92





d) 1498

23. Genes are said to be linked when they 

a) are situated on the same chromosomes

b) express themselves in the homozygous state

c) do not show independent assortment

d) are located on homologous chromosomes

24. Which one of the comparisons of a sexual and sexual reproduction is not correct?
	    A sexual reproduction
	Sexual reproduction

	a) one parent only
	Usually two parents

	b) No gametes involved
	Gametes involved

	c) rapid increase in numbers
	Less rapid increase

	    d) more resistant offspring
	Less resistant offspring


25. The following are some properties of blood pigments.

i) Contain copper



ii) readily take up oxygen

iii) found enclosed within cells

iv) are dissolved in plasma.

Which of them is true for haemocyanin?

a) (i) and (ii)




b) (i) and (iv)

c) (iii) and (iv) 



d) (i), (ii) and (iv) 

26. Metabolic reactions in the body which evolve energy are called

a) exothermic




b) exergonic

c) endothermic



d) endergonic

27. The presence of bright colours in male agama and dull colours in the female counter part is a case of 

a) polymorphism



b) sexual dimorphism

c) mimicry 




d) industrial melanism

28. Which type of mutation is caused by the presence of a nucleotide in the wrong position in a DNA chain?

a) Inversion




b) insertion

c) deletion 




d) substition

29. The reason is harder to kill a housefly by hitting it is because?
a) Housefly’s eye has a high rate of flicker fission of stimuli

b) Housefly’s eye has a wider field of vision

c) Housefly’s are very sensitive to small environmental changes
d) Housefly has haltares that balance position in mov’t

30. Blood leaving the glomerulus differs in content from that entering the glomerulus in that it contains 

a) Less colloid




b) Less corpuscles

c) More corpuscles



d) More glucose

31.  Which one of the following distinguishes visceral muscles from striped muscled?
	          Visceral muscle
	Striped muscle

	a) not striated 
	striated

	b) innervated by somatic nervous system
	innervated by autonomic nervous system

	c) fibres bound together
	fibres not bound together

	d) rapid response
	slow response


32.  The disadvantages of parallel flow system during gaseous exchange in some fish is the

a) Slow speed of blood

b) low blood volume

c) Low oxygen uptake by the blood
d) low water volume over the gill

33.  Which one of the following describes the structure of an Earth worm?

a) Diploblastic coelomate

b) Triploblastic Coelomate

c) Diploblastic acoelomate

d) Triploblastic acoelomate

34.  Possession of lungs in amphibians is an adaptation to live

a) Both in water and on land

b) In moist areas

c) In water



d) dry land

35.  Which one of the following is instinctive behavior?

a) courtship and display ceremonies in birds and insects.

b) avoid the capture of a distasteful insect by birds.

c) migration by some birds

d) chicks taking cover when a kite is passing

36.  Which one of the following is not an example of adaptive radiation?

a) beaks of Darwin’s finches

b) heart and aortic arch system of vertebrates.

c) teeth and jaw mechanics of vertebrates

d) pentadactyl limb of vertebrates.
37. The main reason underlying the increase in numbers of sicklers in Uganda is that?
a) Uganda has may sicklers that pass on the recessive gene to the next generation
b) Sickle cell mutation can affect greatly people in the tropics
c) Sicklers migrate from other regions into Uganda increasing their numbers

d) Sicklers have selective advantage in malaria containing regions of Uganda

38. The main reason ionic theory is more acceptable for stomatal opening is that?
a) It account for high build up of internal osmotic pressures of guard cells

b) It involves ions like Potassium (K+)

c) It’s an active mechanism that involve pumping in/out of ions

d) It accounts for the increase in PH of guard cells as stomata open
39. Which of the following association defines an oldest mutualistic existence
a) Bees and flowers
b) Rhizobium bacteria and root nodules

c) Plasmodium in erythrocytes

d) Chloroplast and a plant cell

40. Which of the following immune response occurs first with invasion by pathogen?
a) Phagocytosis by phagocytes and macrophages

b) Production of antibodies against pathogens

c) Production of lymphokines by T4 cells

d) Destruction by T-killer cells




SECTION B (60 MARKS)
41. a) The graph below shows the development of an infection with human immunodeficiency virus (HIV) over a period of 10 years. 
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i) Describe the changes in the number of HIV particles with time        (03 MKS)
.....................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

ii) Compare the variations in numbers of respective components with time
Similarities





    
        (02 MKS)
........................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

Differences;





    
        (02 MKS)
........................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

b) suggest an explanation for the differences observed above;                (03 MKS)
....................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
42. a)  Define the term conservation




        (01 MK)
............................................................................................................................................................................................................................................................

b i) Assess the demerits of insitu conservation mode;

       (02 MKS)
..........................................................................................................................................................................................................................................................................................................................................................................................

ii) What role does territorial behavior play in conservation of a particular species?







      


 (03 MKS)
.......................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

c) How may the population of Buffalos in a given area be established  (04 MKS)
...................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

43. a) State Mendel’s second low of inheritance.



      (02 MKS)

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

b) In Drosophila two characters are controlled by two different recessive genes. True breeding males for one character were crossed with true breeding females for the other character. the F1 generation was interbred to form the F2. Using suitable symbols, work out the expected genotypes of F2 generation. If the genes of the two characters assort independently.



  (08 MKS)

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

………………………………………………………………………………………
44. a i) Name the products of the light dependent stage of photosynthesis
     (01½ MKS)
……………………………………………………………………………………………….......................................................................................................................
………………………………………………………………………………………….......................................................................................................................……

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

ii) Using a diagram only to show the flow electrons, show how the products you have named in (a) (i) are formed.






    (03½ MKS)

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

b) Briefly explain how each of the following factors affects the process of photosynthesis.

  i) Carbon dioxide concentration.





   (02 ½ MKS)

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

ii) Temperature 







(02 ½ MKS)

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

45. Figure 2.0 below shows the pressure and volume changes during the breathing cycle in a mammal. Study it very carefully and answer the following questions 
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a) Name the phases of the breathing cycle labeled A and B on figure 2.0 above 

i) Phase A







        ( ½ MK)

………………………………………………………………………………………

ii) Phase B







         ( ½ MK)

………………………………………………………………………………………

b) Describe the changes in lung volume, pleural pressure and lung pressure during the two phases of the breathing cycle.

i) lung volume







            (1MK)

………………………………………………………………………………………

………………………………………………………………………………………

ii) Pleural pressure






            (1MK)

………………………………………………………………………………………

………………………………………………………………………………………
iii) Lung pressure






            (1MK)

………………………………………………………………………………………

………………………………………………………………………………………

c) Explain the changes in lung volume, pleural pressure and lung pressure during the two phases of the breathing cycle.

i) Lung volume






          (2MKS)

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

ii) Pleural pressure






        (02 MKS)

………………………………………………………………………………………

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

………………………………………………………………………………………

iii) Lung pressure






        (02 MKS)

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………
46. a) Outline the importance of growth movements in flowering plants   (05 MKS)
.............................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
b) Explain how the concentration of phytochromes may induce flowering in 
plants?







    
    (05 MKS)
................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
END
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