
 

UACE Biology 2018 paper 2 

SECTION A (40 marks) 

Figures 1 and 2 shows the results of the experiment carried out on two species flour beetle, 

Tribolium and Oryzaephilus were grown together in slightly different environments. In figure 1 

Tribolium and Oryzaephilus were grown in plain flour culture while in figure 2 they were grown, in a 

culture which has glass tubings. For each experiment four beetles of each species were introduced in 

the culture and the population size of each species was determined at regular intervals. Study the 

information and answer the question that follow. 

 

 



(a) Compare the population growth (hiring the time of the experiment for Tribolium and 

Oryaephilus beetle in 

(i) figure 1 (06marks) 

Similarities 

- initially the population size at the start of the experiment they both increase 

- the population sizes of both reach a maximum  

Differences 

Population size of tribolium Population size of oryaephilus 

- reaches a maximum later - Reaches a maximum earlier 

- Does not reach a peak - Attains a peak 

- Higher throughout the experiment - Lower throughout the experiment 

- Increases rapidly  at the onset of the 
experiment 

- Increases gradually at the  onset of 
the experiment; 

- Increases gradually in the middle of 
the experiment 

- Decreases gradually in the middle of 
the experiment 

- Increase gradually and then rapidly 
at the end of the experiment 

- Decreases gradually to extinction at 
the end of the experiment 

 

(ii) figure 2 (07marks) 

Similarities 

- population sizes of both Tribolium and Oryzaephilus attain peaks 

- population size of both Tribolium and Oryzaephilus increase at the start of the experiment. 

- population size of both Tribolium and Oryzaephilus decrease after the peak 

Population size of tribolium Population size of oryaephilus 

- attains a higher peak - attains a lower peak 

- attains a peak earlier - attains a peak later 

- increases rapidly  at the start of the 
experiment 

- increases gradually at the start of 
the experiment 

- decreases rapidly after the peak - decreases gradually after the peak 

- higher throughout the experiment - lower throughout the experiment 

- increases rapidly towards the end of 
the experiment 

- decreases gradually towards the end 
of the experiment 

 

(b) Explain the population growth of the two species in 

(i) Figure 1 (05markss) 

- Population size of tribolium increases rapidly as that of oryzaephilus decreases to 

extinction due to higher reproductive potential/growth rate of tribolium: because 

tribolium is a better competitor for food /flour. 

- Towards the end of the experiment, the population size of tribolium increases 

rapidly due to absence of oryzaephilus and due to reduced completion for food. 

(ii) Figure 2 (05marks) 

- Glass tubings provide a micro habitant for oryzaephilus and hence giving it some 

advantage to compete with tribolium 

- In the middle of the experiment, population size of oryzaephilus increase gradually 

as that of tribolium is decreasing rapidly due to increased intraspecific competition. 



- The population size of oryzaephilus does not decrease to extinction because 

oryzaephilus is not in direct completion with tribolium since it inhabits 

microhabitats provided by glass tubings. 

(c) Suggest what is being demonstrated by the interaction of the two species in 

(i) Figure 1 (03marks) 

Competitive exclusion principle; i.e. no two species can exist in the same niche 

(ii) Figure 2 (04marks) 

Resource partitioning; where two different species share the same resource, allow 

co-existence; so species survive. 

(d) From the interaction of the species in figure 1 and 2, explain the effects of interspecific 

competition. (05marks) 

- Harmful to both species, each species does not attain maximum population size it 

would attain in the absence of another species 

- Causes extinction of one of the species 

- Leads to resource partitioning and co-existence 

 

(e) Suggest what would happen if; 

(i) The experiment in figure 2 was continued for some time. (02marks) 

- The population of tribolium increases to the maximum and then decrease to 

extinction due to exhaustion of resources 

- The population oryzaephilus will continue to decrease up to extinction 

 

(ii) Oryzaephilus beetle was grown alone (2 ½ marks) 

The population of oryzaephilus increase rapidly to higher maximum than when it is 

present with tribolium, then decrease to zero due to exhaustion of food. 

SECTION B (60marks) 

2. (a)  Giving example, explain the effect of 

       (i) increase selection pressure  on a population (07marks) 

- Increased selection pressure occurs under harsh conditions such as diseases, drought, and 

predation and so on. 

- This leads to stiff intraspecific completion causing poorly adapted individuals to die off. 

- The individuals well adapted at obtaining food, and/or avoiding predators survive leading to 

their increased numbers. 

- This may lead to emergence of new strains of organisms with favourable variations 

- If the selection pressure remain for generation a new species may arise 

 

      (ii) Stabilising selection pressure on a population (07mark) 

- Stabilizing selection occurs when an intermediate phenotype is favoured; extreme 

phenotypes are eliminated; 

- It reduces variations in the population and; 

- Reduce the opportunity for evolutionary change  

   (b) Explain how comparative anatomy supports the process of evolution (06marks) 



Presence of structural features in different organisms that are basically similar provides evidence for 

evolution. For example the pentadactyl limb in mammals, amphibian, birds and reptiles suggests 

common ancestry although modifications took place in each individuals to suit its ecology. 

 

3. (a) Describe structural characteristics of cells of meristematic tissue (03marks) 

- Cell are small cuboid with dense cytoplasm 

- Have thin wall 

- Many vacuoles 

- Undifferentiated plastids 

 (b) Distinguish between apical and lateral meristem (03marks) 

Apical meristem Lateral meristem 

Cause increase in height/length Cause increase in girth/diameter/ width of the 
stem 

Leads to formation of primary tissue Leads to formation of secondary tissues 

Located at root and stem tips Located inside the stem 

 

(c) Describe structural adaptations of vascular tissue for support. (14marks) 

- Parenchyma tissue has cells with a flexible membrane, that allows the cells to expand and 

become turgid and closely packed providing hydrostatic support 

- Collenchyma tissue has polygonal/rectangular cells with cellulose walls to offer tensile 

strength and compressional strength for extra support 

- Sclerenchyma tissue in form on fibres are lignified, closely packed to offer firmness 

- In stems vessels are peripheral of the stem for support 

- Mature xylem completes development by annular, spiral, or reticulate   lignification to 

increase support. 

4. In drosophila, the gene for wing length and shape of the abdomen are sex linked. The gene for 

long wing and broad body are dominant over those for vestigial wings and narrow abdomen. 

(a) Work out the phenotypes resulting from across between Vestigial winged and broad abdomen 

and a homozygous long winged and narrow abdomen female fly in 

 (i) F1 generation (06marks) 

Let A and a represent alleles for long and vestigial wings 

Let B  and b represent alleles for broad abdomen and narrow abdomen respectively 



 

 (ii) F2 generation (04marks) 

 

(b) A cross between a female from the F1 generation in (a) (i) with a vestigial winged and narrow 

abdomen male fly gave the following results 

 Long winged, narrow abdomen flies = 35 

 Long winged, broad abdomen flies = 17 

Vestigial winged and narrow abdomen flies = 17 

Vestigial winged and broad abdomen flies = 36 

Account for the phenotypes and their relative numbers in the cross (05marks) 

Lack of 1:1:1:1 ration is an indication of crossing over between the gene for wing length and that 

for the size of the abdomen 



 

Possible random fertilization by punnet square 

 XAB XAb XaB Xab 

Xab XAB Xab XAb Xab XaB Xab Xab Xab 

Y XAB Y XAb Y XaB Y Xab Y 

 

 (c) Explain why Drosophila are commonly used in genetic experiments. (05marks) 

- breed quickly/mature faster 

- breed throughout the year 

- Have  only 4 pairs of chromosomes 

- Have giant chromosomes in their salivary glands 

- Sex can easily be identified 

- Cheap to culture 

 

5. (a) Explain the factors that affect the rate of heart beat in mammals. (06mark) 

- Body size, small organisms have a higher heart rate than larger ones due to their higher 

metabolic rate 

- Age; young organisms have higher metabolic rate due large surface area to volume ratio and 

high metabolic rate 

- Environmental temperature; increase in temperature increases metabolic rate, this increase  

carbon dioxide concentration and heart rate 

- State of health, illness may increase or decrease heart rate 

- Exercise; increases metabolic rate leading to increase in heart rate in order to supply enough 

oxygen 

- State of emotion/level of hormones increase heart rate to supply nutrients and oxygen to 

the brain 

- Drug may increase or decrease the rate of heart beat 

- Sex, heart rate is higher in males than females due to high basal metabolic rate 

     (b) Describe 

       (i) the initiation and control of heart beat in human. (10marks) 

- Initiation occurs from the sino-artrio node (SAN) the peacemaker; from the  SAN waves of 

excitation spread across both atria; causing them to contract at the same time. 

- From the atria excitation reach the atrio-ventricular node (AVN); and then   spread to 

purkinje fibre/ purkinje tissue via the bundle of His; from where they spread across both 

ventricles causing them to contract as a unit. ANV function to delay the spreading of 

impulses to the ventricle ensuring that atria contract before the ventricles. 



- Contraction of the heart is accelerated by sympathetic nerves and slowed by the vagus 

nerves 

 

      (ii) maintenance of blood flow in humans (04marks) 

 Blood flow is maintained by  

- Pumping of the heart through the arteries and veins 

- Contraction of skeletal muscle 

- One valves in the veins 

- Inspiratory movements that create negative pressure in the thoracic cavity thus pulling 

blood from the tissue to the heart 

6. (a) What are the advantages of endotherms have over ectoderms  (03marks) 

- Survives in a wide range of environmental temperatures 

- Metabolic reactions in the body are always carried out effectively no matter 

variations in surrounding temperature. 

- The response of the organism to stimuli are always quick 

- High metabolic activities 

 

(b) Explain the body responses of endotherms to cold environmental condition. (08marks) 

- The hair is raised and brought into a more-or- less vertical position by contraction of 
erector pili muscle.  Air gets trapped in the spaces between the hairs and being a 
poor conductor of heat, it serves as an insulator round the animals.  In humans the 
body hair is much reduced, its placed being taken by clothes.  Even so the erector pili 
muscles contract just the same, resulting in “goose pimple”.  In birds the feathers 
serve the same function as the hair of mammals, being raised in cold weather. 

- Vasoconstriction: i.e. the arterioles leading to the superficial capillaries constrict.  As 
a result, the blood flow to the surface of the skin is reduced, thereby cutting down 
the heat energy from the blood to the surrounding. 

- The metabolic rate increases, the generation of heat inside the body to compensate 
for heat loss.   

- Decrease in sweating reduce heat loss through evaporation. 
- Shivering: at very low temperature skeletal muscles are stimulated to contract and 

relax automatically leading to production of heat. 
     (c) Describe the role of the following in temperature regulation 

  (i)  thermo receptors (04marks) 

 Detect changes in temperature of the body and send impulses to the central nervous system 

              (ii) hypothalamus (05marks) 

Hypothalamus is sensitive to the temperature of blood flowing through it and 

responds by sending nerve impulses to the appropriate effector. If the temperature 

of blood is higher than normal, the thermos regulatory centre detects this and sets 

into motion the various processes that cool the body and the vice versa. 


