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1. Growth of two micro-organism in a culture media and yield of their products was 

analyzed. The table below shows the growth of the yeast saccharomyces and the yiled 

of its product ethanol. 

Time 
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Use the data to answer the quations  that follow. 

(a) Represent the information in the table graphically (06marks) 

Use your graph and graph 1, to answer questions (b) – (f) 

(b) Describe the pattern of growth of the mould and yeast (06marks) 

(c) Give two differences in the growth pattern of mould and yeast (4marks) 

(d) Explain what is happening in the growth of yeast population during each of the following period 

(i) 0 – 2 hours 

(ii) 4 – 6 hours 

(iii) 8 – 10 hours 

(iv) 12 – 14 hours 

(e) Describe the relationship between the 

(i) Growth of the mould and the yield of penicillin 

(ii) Growth of yeast and production of ethanol 

(f) State three ways in which the pattern of accumulation of penicillin graph 1 differs from the pattern of 
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accumulation of ethanol on the graph (06marks) 

(g) Ethanol is a direct product of metabolic process essential for the life of the organism. Penicillin is a 

product of metabolic process which are not essential to keep the organism alive. 

Suggest how the differences in the patterns of accumulation of the two products may be related to their 

differing roles in the metabolism of the producer organisms. 

(h) State economic importance of Saccharomyces and penicillium (4marks) 

Solution 

1(a) 

        

   
 

(b) Mould 

The mass of yeast increases slowly in the first 20 hours, then rapidly between 20 and 80 hour and 

finally slowly between 80 and 160 hours. 

      

     Yeast 

Growth begins slowly for the first 4hours, then continues rapidly from 4 to 8hours. Growth declines up 

to 14 hours. 

 

(c)(i) Yeast grow faster than the mould such that in 2 hours there a noticeable increase in mass. In 

mould increase in mass is only noticed after 10 hours. 

 (ii) the growth of yeast begins to drop after 10 hours whereas growth of the mould continues 

throughout the period of the experiment. 

(d) (i) 0 -2 hour 

There is mainly cell growth and synthesis of enzymes. There is little increase in cell number (lag 

phase) 

   (ii) 4 – 6 hour 

   There maximum growth because there is enough food, space and low toxic metabolic wastes. 

 (iii) 8 – 10 hours 

 Nutrients are used up an there is accumulation of ethanol. Both limit growth, the rate of increase is 

thus reduced. 

(i) 12 -14 hours 

Cells begin to die during this period because nutrients are depleted and the is increasing 

toxicity due to increasing amount of ethanol. 

 (e) (i) 

- Growth of mould does not directly correlate with production of penicillin.  



- At the beginning when the mould is growing not penicillin is produced until after 16hours, then the 

rate of accumulation of penicillin occurs more rapidly than the rate of growth of the mould 

     (ii)  

- There is a direct correlation between growth of yeast and production of ethanol. 

- The concentration of ethanol increases with the number of yeast cells. 

  



-  

(f)    

- penicillin is produced after 16ours whereas ethanol is produced after 1 hour 

- production of penicillin increases to the maximum and remains constant whereas the production of 

ethanol reaches a maximum and then decline. 

(g) 

- Ethanol is produced by respiration of the yeast that is why its concentration correlates with the mass 

of yeast cell. 

- Penicillin is a secretion, its production is not directly related to metabolic rate. It accumulated  at a 

rate independent to the number of organisms producing it. 

(h) 

(i) Yeast 

- Use in making bread 

- Used in fermentation and production of ethanol 

(iii) Mould 

- Rots and recycle matter 

- Produces antibiotics, penicillin 

 

   

 

 

2.   (a) Describe the role of the liver in 

(i) Carbohydrate metabolism 

(ii)    protein metabolism      (14marks) 

(b) How is the liver suited for its functions?    (06mark) 

Solution 

(a) 

(i) Carbohydrate metabolism 

- Excess glucose is converted into glycogen and fats for storage. Later glycogen is converted to glucose 

when the blood glucose level falls.  

- The liver controls the rate of synthesis of glucose by gluconeogenesis from fats and proteins.  

- Carbohydrate metabolism by the liver is controlled by insulin and glucagon. 

(ii) Protein metabolism 

- The liver synthesizes non-essential amino acids in the body. 

- The liver deaminated excess amino acids. Amino group is converted into ammonia and then urea. 

 

(b) Adaptation of the liver to its functions 

 

- It is well supplied by  blood to supply substrate and carry way products and waster materials. 

- Big to provided space for its metabolic activities. 

- Equipped with necessary enzymes for its activities 

- Has numerous mitochondria and lysosome for its activity 

- Contain catalyze enzymes for decomposition of hydrogen peroxide. 

 

 

3. The distribution of stomata and other leaf modification in plants are inductive of their habitats.  

Discuss.         (20marks) 

 

a. Hydrophytes live in fresh water have numerous stomata on the surface of the leaves and very few 

on the back of the leaves to get rid of excess water by transpiration. 

b. Mesophytes live on land that contains adequate water. To reduce water loss they have more 

stomata on lower surface than upper surface. The leaves some times are hairy with thick cuticle to 

reduce water loss 

c. Halophytes survive in saline water. Have very few stomata on both side of the leaves reduce water 

loss. Have thickened leaves and stems to store water. 

d. Xerophytes live dry areas such desert: have reduced size and number of leaves with seduce 

number of stomata to recue water loss. The stomata are sunken stomata and leaves thick waxed 

cuticles. Leaves are hairy. 

 

 



4. (a) what is meant by the following phenomena? 

(i) natural selection 

(ii) reproductive isolation 

(iii) polyploidy      (04marks) 

(b) Explain the role played by each of the phenomenon in (a) above in evolution of new species 

(11marks) 

 (c) how may species become extinct? (5marks) 

 

 

(a) (i) Natural selection is a passive process that eliminate organism with bad gene while favoring 

organisms in good gene through reproduction over a long period of time. 

(ii) Reproductive Isolation involve mechanisms that prevent random interbreeding among 

individuals of a given population 

(iv) polyploidy is a condition in which an individual acquire a complete set of chromosomes. 

(b) (i) Natural selection: here organisms with favorable characteristics live long and reproduce. They 

pass on their favorable characteristics to the next generation while organism with unfavorable 

characteristic die before reproduction has taken place. Over a period of time, the accumulation of 

alleles for favorable characteristics in subsequent populations lead to evolution into new species. 

(ii)  Reproduction isolation prevent mixing genes in subpopulations; mutations may occur 

independently leading to new species. 

(iii) Organism with polyploidy acquire new characteristic that may prevent it from interbreeding 

with parent stock. When interbreeding fails for along period of time new species may develop, 

 

(c) Species get extinct under the following conditions 

- The population is completed destroyed  by natural hazard such nature fires, floods, 

prolonged drought and epidemics. 

- A population is consumed by predators  

- A species fails to reproduce and pass its genes to the next generation 

- Organisms become extinct due to extensive competition 

 

 

 

5. Describe the influence of biotic factors, excluding man, on the distribution of organism in nature? 

(20marks) 

- Prey supply food to the predators there predators live where prey exist 

- Predators reduce population of the prey 

- Host organism live parasites 

- Insects pollinate flowers and lead to increase population of plants 

- Plants provide food for animals 

- Some organism cause diseases to others leading their reduced population 

- Some animals assist dispersal of plant seed promoting spreading of plants 

- Mimicry prevent predation of certain organism 

 

-  

6. (a) With the aid of labelled diagram differentiate between the structure of a transverse section of a 

dicotyledonous stem and dicotyledonous root. (06marks) 

(b) Describe the adaptations of structures responsible for transport of materials in plants (14marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Solution 

 

    
 

 

 
Difference between dicotyledonous stem and dicotyledonous rood 

 

Stem Root 

Radial arrangement of vascular bundle Star shaped arrangement of vascular bundle 

Root hair absent Root hairs present 

Has epidermis Has piliferous layer 

 

 

(b) Plant transport structure include 

- Xylem for transport of water and mineral salt 

- Phloem for transport of manufactured food 

 

Adaptations of phloem  

1. Plasmodesmata enlarged to facilitate intercellular transport 

2. Cells have no nuclei to give room for transport 

3. Is ni close association with companion cell to obtain energy for transport 

4. Cytoplasmic filament facilitate flow of material 

 

Adaptations of xylem for transport are 

 

1. Hollow to allow easy transport 

2. Lignified to prevent loss of water 

3. Small diameter to increase capillarity 

 

 

 

 



 

 

 

 

 

 


