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UACE Biology 2004 paper 1 

Section A 

 

NUMBER Choice Justification 

1. D Inbreeding does not cause variation in genes 

2. B Cohesion is force of attraction between like molecules 
3. C 4 𝑥 10−3

400
= 10 𝑥 10−6𝑚 = 10µ𝑚 

 
4. B 1 male nuclei fuses with egg cell while a second male 

nuclei fuse with polar nuclei. 
5. D  
6. C  
7 B  
8 B  
9. A Stomata close 
10 B  
11 C  
12 C  
13 B  
14 A  
15 D  
16 C  
17 B Spores are haploid and are produced by meiosis 
18 D  
19 B  
20 D  
21 C  
22 B  
23 C  
24 B Variation reduces due to inbreeding 
25 B Spirogyra filament breaks into pieces that develop into 

mature organism  
26 D  
27 A A large surface area lead to high rate heat loss 
28 A  
29 C  
30 B  
31 B  
32 A A stigma higher than anther encourages cross 

pollination 
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33 B  
34 C  
35 D  
36 D  
37 C  
38 C  
39 A  
40 A  

 

41. (a) What is meant by eutrophication? 

     (b) State two human activities that may encourage eutrophication. 

    (c) What is the effect of eutrophication? 

   (d) Effects of eutrophication are more severe in water bodies where thermal pollution   

        occurs. Explain 

Solution 

(a) Eutrophication is the heavy nutrient enrichment and low oxygen content of a 

water body because of excessive discharge of nitrate and phosphate fertilizers into 

the water body.  

(b) (i) Excessive use of nitrogen fertilizers 

(ii) release of untreated sewage into the water bodies 

(c) (i) algae biomass increase 

(ii) oxygen content in the water body decrease 

(iii) water turbidity increase 

(iv) light penetration into water decrease 

(v) species diversity decrease 

(vi) Nitrates and phosphates accumulate in water body 

(vii) Sedimentation increase 

 

(d) (i) high temperature reduce the solubility of oxygen in water 

(ii) high temperature increases the metabolic activity of aquatic organism the 

further depletes the amount of oxygen in water leading to death of organism. 

 

42.  (a) state where each of the following is found in a cell 

 (i) DNA 

 (ii) RNA 

(b) Give three structural differences between DNA and RNA 

(c) What is the genetic significance of DNA replication? 

(d) Give two ways that suggest that DNA is hereditary material. 

Solution 

(a) (i) DNA is found in the nucleus, mitochondria and chloroplast 

(ii) RNA is found both in the nucleus (as mRNA) and cytoplasm (as mRNA and as 

tRNA) 

(b)  

DNA RNA 

(i) Double helix 

(ii) Has thymine 

(iii) Lack uracil 

(iv) Has hydrogen bonds 

(i) Single strand 

(ii) Has no thymine 

(iii) Contain uracil 

(iv) Has no hydrogen bond 



(v) Pentose sugar is deoxyribose  (v) Pentose sugar is ribose 

(c) (i) allows maintenance of a constant amount of genetic information within an 

organism of a population 

(ii) Allow passing over of genetic information from parents to offspring in constant 

amount from generation to generation 

(iii) enables the cell to control physiological responses of the cell by synthesis of vital 

proteins 

(d) (i) has ability to replicate and form identical copy 

(ii) it is the major component of chromosomes that are believed  to carry hereditary 

material. 

(iii) it is chemically stable 

(iv) it is constant in a given species 

 

43. Explain the changes in the concentration of sodium ions in renal fluid along the 

 (a) descending limb of loop of Henle 

 (b) ascending limb of limb of Henle 

 (c) collecting duct 

Solution 

(a) Sodium ion concentration increases down the descending loop of Henle due to 

loss of water by osmosis into the hypertonic medulla 

(b) Sodium ion concentration decreases in the ascending limb because sodium ions 

are actively pumped out from the renal fluid into the medulla 

(c) There may be increase in concentration of sodium ion due to passive absorption of 

water or the concentration may decrease absorption of Na+ due to action of 

aldosterone hormone. 

 

44.  (a) How does resistance of malarial parasite to antimalarial drugs occur? 

 (b) How may each of the following lead to speciation 

  (i) genetic drift 

  (ii) Un random mating 

 

Solution 

(a) 

(i) Failure of the parasite to absorb the drug 

(ii) Formation of inaccessible forms during its development life cycle in man (tissue 

hypnozoites) 

(iii) Parasite may use alternative biosynthetic pathway not affected by the drug. 

(iv) The parasite tissue may become tolerant to drug molecules 
(v) Drug actively pumped out the parasite reducing its effectiveness 

 
(b)(i) Genetic drift 

- variation in gene frequencies within population can occur by chance rather than 

natural selection, a phenomenon called genetic drift. Lose of gene from or increase in 

allele frequency of gene in population may alter the selection pressure in a population 

leading development of new species. 

 

(ii)un random mating 

- un random mating or sexual selection occur naturally when the presence of heritable 

characteristic increases the likelihood of bringing about successful fertilization. If the 



gene for the characteristic increase in successive generation a new species may 

develop. 
 

45. Figure3 shows changes in polarity in an axon as an impulse passes along axon. 

 

 

 

 

 

 

 

 

 

 

 

 

(a) What is the state of the axon membrane between 

(i) R and S (01mark) 

S and T (01mark) 

(b) Describe the movement of ions across the axon membrane between 

(i) R and S (2marks) 

(ii) S and T 

(iii) T and U 

(c) Why is it diffucult to stimulate an axon shortly after it has transmitted an impulse? 

(02marks) 

 

Solution 

(a)(i) membrane polarized 

     (ii) membrane depolarized 

 

(b) (i) Sodium ions move out the cell while potassium ion move into of the cell actively 

against their concentration gradient by potassium/sodium pump. 

     (ii) Sodium channel open and sodium ion diffuse into axon causing depolarization. 

 

(iii) Potassium gates open potassium ions diffuse out of axoplasm to polarise the 

membrane. Sodium gates close and permeability to sodium ions close. 

 

     (c) Time has to be allowed for the membrane to repolarise in order to respond to electrical 

impulse. 

 

46    (a) what is meant by water potential of a plant cell? (01mark0 

(b) A fully turgid cell was placed in a hypertonic sugar solution and left until it was 

fully flaccid. 

 Sketch on Figure 4, curves to show the following pressure changes within the cell 

during the time of the experiment. 

(i) Curve A – changes in water potential of the cell (01mark) 

(ii) Curve B – changes in osmotic potential of the cell sap (01mark) 

(iii) Curve C – changes in pressure potential (01mark) 

(i) Curv A- c 

 

(c) state  the importance of active tansport in guard cells. 
 



Solution 

(a) Water potential is the capacity of the cell to lose water by os 

              

(b)  
 

(c) Help in the control of opening and closure of stomata. Uptake of potassium ion by 

active transport increases the osmotic pressure of the guard cell. This leads to uptake 

of water by osmosis. Turgidity of the guard cells leads to opening of the stomata.  

 

(d) – controls opening and closing of the stomata by changing water potential of the 

guard cells to gain or lose water 

 

- Enable balance of electrolytes in the guard cells due to K+/H+ ATPase 

 

  

 
  


