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41. Explain the following observations in human 

(a) Production of large volumes of dilute urine on cold day 

On cold day little or no sweating occurs, loss of water through the skin is thus 

reduced and thus excess water is lost in urine 

(b) Urine production almost stops as a result of serious blood loss  

Loss of blood leads to reduction in blood pressure, this stops ultrafiltration in the 

Bowman’s capsules leading to reduction in urine production 

(c) Presence of sugar in urine 

This condition is called glycosuria and occurs when blood sugar levels rise above 

normal such that the filtered load exceeds what the kidney can absorb. This could 

be due to failure of the pancreas to secrete enough insulin in blood 

(d) Feeling hungry faster in cold weather 

On cold day there is high metabolic rate to supply heat to maintain body 

temperature hence need for high food consumption. 

42. (a) Describe how the following tissues bring about growth in higher plants 

(i) Apical meristem 

- The apical meristem consists of the tunica and corpus 

- The cells of the tunica region divide repeatedly by mitosis, perpendicular 

to the surface. This results in elongation of the shoot or root. 

- The corpus region cells divide by mitosis parallel to the surface. This 

increase the breadth of the stem 

- Apical meristem also produce auxins which promote cell division and 

elongation, resulting into increase in length or primary growth of the stem 

or roots 

(ii) Vascular cambium 

- This is located between xylem and phloem and its activity causes 

secondary growth or increase in girth. 

- The vascular cambium consists of two types of cells fusiform initials and 

ray initials. 

- The cells of fusiform divide by mitosis tangentially to form secondary 

xylem on the inside and secondary phloem on the outside 

- Cells of the ray initials divide by mitosis to form secondary parenchyma 

cells which accumulate to form rays between neighboring xylem and 

phloem. 

-  The accumulation of secondary tissue results into increase in girth of the 

stem and hence secondary growth 

(b) How does growth in mammals differ from that in flowering plants? 

Growth in mammals Growth in plants 

Growth occurs in all body parts Growth is limited to particular 

parts called meristem 

Growth is limited for some time Perennial plants growth is 

unlimited 

Growth is allometric Growth is isometric 

Growth factors are not sensitive to Growth factors are sensitive to 



environmental factors such as light environmental factors such as light 

 
43. (a) State three ways in which water has similar functions in both plants and animals. 

-  water is a reactant in metabolic reactions 

- Water is solvent 

- Water provides support in plants and animals 

- Evaporation of water from plants and animals causes cooling 

- Water is a habitant 

- It is a medium of transport 

- It is a medium of transport of gametes 

(b) Give two ways, in each case in which flowering plants minimize water loss 

through 

(i) behavioral means  

- some plants shade off their leaves during water shortage to reduce surface area for 

transpiration. 

- Some plants close their stomata during hot day to reduce the rate of transpiration 

- Wilting during hot day to reduce surface area to water loss 

 

(ii) physiological means 

- Some rise the osmotic pressure of their roots e.g. taking up salts from the soil 

actively to increase the rate of water uptake to replace water lost 

- Some leaves reverse stomata rhythms closing stomata during day and open them 

at night 

- Some concentrate abscisic acid in their leaves to induce stomata closure during 

hot day. 

- Some close the stomata during bright light to reduce transpiration 

44. The capture recapture method was used to estimate the population of dragon flies 

The following results were obtained 

On the first day; 300 dragon flies were captured and marked. Two days later 450 

dragon flies were captured out of which 100 had been marked. 

(a) Using this information, estimate the population size of dragon flies. 

100 dragon flies are found in 450 flies 

300 dragon flies will be contained in 
450 𝑥 300

100
 = 1350 flies 

Thus estimate population size = 1350 

(b) State four assumptions, and two precautions, which are taken into account while 

using this method in estimating population size 

- The organisms are randomly distributed 

- The organisms do not show sudden changes in population size due to migration, 

immigration or emigration 

- Negligible predation 

- Marks are permanent during the study period 

- Marks do not affect distribution of organism 

- Sampling is random 

- Relative large samples is used 

(c) State any three sources of error in using this method of estimating population size. 

- Some flies die or get damaged during the capture and marking process 

- Samples used may be too small 

- Marks used may affect random mixing of the flies 

 



 

                                                                           

              
Slide A: the bacteria are evenly or uniformly distributed all over the slide 

Slide B: the bacteria are evenly distributed along the spirogyra strands only 

Slide C: the bacteria are restricted to the spirogyra portions that received a spot of 

light. There are more bacteria at the red spot and green spotof light 
  (b) Explain the distribution of bacteria on each slide 

Slide A: in the dark no photosynthesis occurs and the availabe oxygen is uniformly 

distributed leading to uniform distribution of the bacteria 

Slide B: in white light spirogyra photosynthesise and produce oxygen, high oxygen 

concentration along the spirogyra strand attracts the bacteria 

Slide C: the spirogyra srand photosynthesise only at the spots that receive light and 

produce oxygen that attracts the bacteria. The fact that red light is more 

effective for photosynthesis than green light, more oxygen is produced at the 

spots that receive red light than those that receive green light. The higher 

concentration of oxygen at the spots that receive red light attract higher 

number of bacteria that the spots the receive green light 
 

45. The figure below shows how sickle cell anemia has affected a family line. Sickle cell 

anemia is a recessive genetic defect which is not sex linked individuals are numbered 

1 2 3………..12 

 



 

(a) State the number of all individuals in the family line that are certain to be heterozygous 

for this gene (2marks) 

(b) What is the probability that individual 6 is heterozygous for this gene? (show your 

working) 

(c) The parasite which cause malaria digest hemoglobin in the red blood cells. Suggest two 

reasons an individual who is heterozygous for this gene may show resistance to 

malaria. 

(d) State the difference between individuals who have sickle cell anemia and those that 

have sickle cell trait. (3marks) 
 

Solution 

(a) 4, 9 

        Note that 3 and 3, 9 and 10 must heterozygous to produce affected person of their 

offspring. But 3 and 10  are just partners while 4 and 9 belong to the family line. 

 

 (b) Possible heterozygous include: 1, 2, 3, 4, 6, 8, 9, 10, 12 

 Number of possible heterozygotes = 9 

 Probability that 6 is heterozygous = 1/9 

(c) 

- some of their red blood cells have reduced capacity of oxygen that they may not be able to 

support intracellular parasite 

- the sickle shaped have reduced life span to complete the life span of parasite  

- haemoglobin s may not be digestible 

 

(d) Individuals with sickle cell anemia have over 60% of their red blood cells containing 

haemoglobin S which is defective. While those with the sickle cell trait have not more than 

50% of abnormal haemoglobin S. 

 


