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(a)  

(i) Graph A 

- Population density of paramecium increased gradually in the 1st day; then increased 

steeply up to the 2nd day; remained constant from the 2nd to 4th day; then decreased 

steeply from the 4th day to 6th day;  there after decreased slowly to zero on the 7th day 

- The maximum population density was 220 individuals per cubic centimeter. 

- There was no Didinum from the start to the 3rd day. From the 3rd day the population 

density of Didinum increased gradually for 2 ½ days, reached a maximum of 250 

individual per cubic centimeter, then remained constant up to the 3rd day from the 

time it was introduced. Then it decreased gradually up to the 5th day; remained 

constant up to 6th day. There after decreased to zero on the 7th day. 

(ii) Graph B 

- Paramecium and Didinum were introduced at the same time 

- The population density of paramecium then decreased gradually up to the 3rd day, 

then increases gradually up to the 5th day, then increased steeply up to 7th day, 

remained constant at the maximum there after at 250 individuals per cubic centimeter. 

- The population density of Didinum remained constant in the first half of the day. It 

then increased gradually up to a maximum of 90 individuals per cubic centimeter by 

the second day. Then it decreased gradually to zero by the 6th day 

 

(iii) Graph C 

- The population density of Paramecium decreased slightly in the 1st day, the increased 

gradually up to 4th day, then increased steeply to the peak of 210 individuals per cubic 

centimeter on the 5th day, then decreased to zero by the 9th day. The population 

increased gradually up to the 11th day; then increased rapidly up to 13th day, then 

decreased steeply to zero by the 16th day, thereafter it increased slightly. 

- The population density of Didinum decreased slowly in the 1st day, it remained 

constant up to 3rd day, increased gradually up to 5th day; then increased steeply to the 

1st peak on the 6th day; then decreased slowly to zero o the 11th day; remained 

constant at zero up to 12th day; increased slowly to the 13th day; then increased to the 

second peak of 150 individual per cubic centimeter on the 14 ½ day; the decreased 

drastically uo to 17th day. 

(b)   
(i) Graph A 

- The population of Paramecium increased steeply to its maximum due to absence of 

the predator 

- Once introduced Didinum fed on the paramecium and it population increased; while 

that of paramecium decreased. 

- Later the population of Didinum decreased to zero due to lack of food, absence of the 

predator lead to an increase of Paramecium, the population of Paramecium later 

decreased to zero probably due to depletion of food 

(ii) Graph B 

- The didinum fed on the paramecium from the start, the population of Paramecium 

decreased while that od Didinum increased. 
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- Decrease in the population of the prey lead to decrease in the population of Didinum 

to zero. 

- Absence of the predator led to a steep increase in the population of Paramecium to its 

carrying capacity where other resisting factors such as completion for food and space, 

diseases, increase in pollution set in. 

(c)   
Similarities 

- In both Didinum gradually increase to peak and decline thereafter 

- In both the population of paramecium was higher than that of Didinum at the start 

- In both the maximum population density of paramecium was higher than that of 

Didinum 

- In both the population density of paramecium decreased gradually in the 1st day 

- In both the population of Didinum decreased to zero at a certain point. 

- In both when the population of Didinum decreased to zero, the population of 

paramecium rose drastically 

 

Differences 

Graph B Graph C 

More Didinum and paramecium were 

introduced at the start 

Few Didinum and paramecium were 

introduced from the start 

Didinum and paramecium were introduced 

together one at the start 

Didinum and paramecium were introduced 

together one at the start and then every after 

three days 

Population of Didinum was higher than that 

of paramecium between the 1st and 4th day 

The population of Didinum was lower than 

that of paramecium from the start up to 5th 

day 

Population of Didinum increased between 

the 1st and 3rd day 

Population of Didinum remained constant 

from the 1st to 3rd day 

Population of Didinum reached a peak then 

decreased, thus showed cyclic fluctuation 

twice 

Population of Didinum reached a peak once 

and declined 

Population density of paramecium reached 

higher maximum density of 250 individuals 

per cubic centimeter 

Population density of paramecium reached a 

lower maximum density of 210 individuals 

per cubic centimeter. 

Population density of paramecium reached 

zero twice 

Population density never reached zero 

during the time of study 
 

(d)   

  
(e)   

- Both the prey and the predator increase with time initially due to reproduction 



- The predator Didinum feed on the paramecium and the population of the paramecium 

decrease 

- Decrease in the population of the prey lead to the decrease in the population of the 

predator (Didinum) due to lack of food 

- Decrease in the population of the predator leads to an increase in the population of the 

prey which is not fed on and the cycle continues. 
 

2. How xerophytes survive conditions of unfavorable water balance 

Xerophytes are plants adapted to life in dry regions and are able to survive long 

periods of drought. Unfavorable water balance occur in such plants due to the fact that 

they lose more water than they can obtain from the environment; their adaptations 

include 

- Waxy cuticle to reduce water loss by transpiration 

- Leaves greatly reduced in size to reduce surface area for water loss 

- Shinny cuticle to reflect heat 

- Reduced number of stomata to reduce rate of transpiration 

- Sunken stomata to trap humid air around the stomata and reduce rate of transpiration 

- Stomata open at night and close during day 

- Leaf surface covered with hairs which trap humid air around the stomata  

- Curled leaves to trap humid air and reduce transpiration 

- Succulent leaves to store water 

- Deep extensive root system to absorb water from subsoil 

- Tolerant tissues to desiccation 
 

3 (a) (i) Discontinuous variations refer to differences in phenotypic characters that show 

distinct forms and no intermediates; such as blood groups, color blindness and 

hemophilia 

   (ii) Sexual reproduction causes variations through 

- random mating where gametes combine randomly at fertilization 

- crossover  between sister chromatids during prophase I 

- independent assortment of homologous chromosomes during metaphase I 

- independent segregation of chromatids in metaphase II 

 

 (b) How the environment may influence the process of natural selection 

- variation in environmental factors such as climate, valuable resources or natural 

disasters, exert selection pressure and individual with best suited character to new 

prevailing environment survive and breed at the expense of others who are with 

selective disadvantage, that are eventually eliminated 

- the selection pressure may be directional where the prevailing environment favors 

only one type that dominates as it adapts to the new environment; e.g. industrial 

melanism, selective breeding, very short or very long fur in animals 

- the selection pressure may be stabilizing due to an optimum environmental conditions 

that is constant, favoring individuals with intermediate phenotype eliminating 

individuals with extreme phenotypes e.g. sickle cell traits, intermediate fur length. 

- Disruptive selection occurs when the selection pressure favors the presence of more 

than one phenotype giving two or more distinct forms within a population each 

adapted to one setoff conditions in the same environment, a condition called 

polymorphism; e.g. short and long fur mammals may adapt to live in the same 

environment. 



- During unfavorable condition, one of the distinct phenotypic forms may migrate or 

stay dormant until when favorable conditions are present. 

4. (a) Displacement activity occurs when an organism performs an action which is trivial and 

irrelevant to the situation when under stress. For example biting finger nails or stroking 

the fore head when a teacher asks a student a difficult question. 

    (b) (i) Territorial behaviour occurs where an organism or group of organisms hold and 

defend an area against organisms of the same or different species. 

  

 Importance of territorial behaviour 

- It reduces intraspecific competition for available resource 

- Allows resources to be shared among organisms of a territory 

- Reduce fighting between organisms to threats that are not detrimental 

- Ensures safe undisturbed mating 

- Controls population growth 

- Reduce spread of infections. 

- Ensures that the fittest organism mate and pass over its good traits to the next 

generation 

- Protects vulnerable individuals in a territory 
 

(iii) courtship  

- stimulate organisms to sexual activity 

- minimizes mating between individuals of different species 

- synchronizes gonad development such that mating occurs when the gametes are 

ready. 

- Tightens bond pair 

- Enable mating individuals to look after the offspring 

 

5. (a)  

- Increase in organisms’ size decreases their surface area to volume ratio making simple 

diffusion over the body surface inadequate to supply oxygen to all body cells. 

- Increased metabolic activity of large animals increases their oxygen demand thus 

requiring special respiration surface and transport system with pigment to supply 

oxygen. 

- A transport system links the respiratory surface and all the tissues of organism 

enabling oxygen and carbon dioxide to be exchanges continuously between the 

respiratory surface and the cells 

- The respiratory pigment increases the capacity of blood to carry oxygen. 

(b)  

- Plants have low metabolic rate compared to animals because they engage in less 

physical activity than animals that move from place to place looking for food and 

mates and escaping from predators. 

- Plants have numerous stomata to on the leaves and stems to carry out gaseous 

exchange 

- Spongy mesophyll contains air spaces to facilitate diffusion of gases 

- Carbon dioxide a byproduct of respiration is used in photosynthesis while oxygen a 

byproduct of photosynthesis is used in respiration. 

 

6. (a)  Biological pest control is the control of the population of the pest using their natural 

enemy in form of predator/pathogen/parasite. 

    (b) – Climatic conditions should be carefully matched to ensure that they favor the natural 



enemy of the pest especially when the population of the pest is at the peak 

- Interaction of the organism with native species should be carefully monitored to 

ensure that the nature enemy is not preyed on by other unsuspected organisms. 

- The predator should be released when there are sufficient prey to feed on. 
 

(c)   

- Persistence; the pesticide should mot remain in the environment, including within 

organism, without being broken down. Long term persistence may lead to 

accumulation of pesticide along the food chain, thereby affecting untargeted 

organisms 

- Toxicity, this should be adequate to kill the targeted pest and yet not injure the crop 

- Specificity, the pesticide should kill the pest but not its natural predators. 


