
 

UACE BIOLOGY PAPER 1 2010 MARKING GUIDES 

SECTION A 

Do all question 

1. A ratio of 3:1 obtained among the offspring in hybrid cross is a result of 

A. crossing over. 

B. linkage of genes.  

C. non-disjunction.  

D. dominance. 

The answer is B 

In a dihybrid, cross the expected ratio is 9:3:3:1. However, recombination due to linkage produces 

a phenotypic ratio typical of a mendelian monohydrid cross. That is; 1:2:1 or 3:1. 

Suppose the genes for length and colour of leaf are linked. 

Let. 

G be the gene for green leaf 

g be the gene  for variegated leaf 

L be the gene for long leaf 

l be the gene for dwarf leaf. 



For pure breeding parents, the F1 offspring shall have genotype (GgLl,) linked as shown; 

 

 

On selfing F1 offspring  

        

 

 

 

 

 

 

 

2. A property of water that makes it a suitable component of a hydrostatic skeleton is its 

A. high density. 

B. high surface tension. 

C. low viscosity. 

D. incompressibility. 

The answer is D 

A hydrostatic (fluid) skeleton) occurs in annelids where it where it serves three main function; 

namely support, protection and locomotion. 

Water is a suitable component of this skeleton because it is incompressible. 
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Thus the ratio is 3 long green leaves: 1dwarf variegated leaf 



Therefore, contraction of the body wall muscles can change the shape of the annelid but not its 

volume. 

 

3. In humans, the hormone which stimulates the maturation of germ cells is 

A. luteinizing hormone. 

B. progesterone. 

C. oestrogen.  

D. follicle stimulating hormone. 

The answer is D 

In both males and female, the follicle stimulating hormone (FSH) stimulates the maturation of 

germ cells. Just after menstruation, the anterior lobe of the pituitary gland starts secreting follicle 

stimulating hormone (FSH). FSH stimulates the wall of the follicle to develop in the ovary, from 

germ cells and secrete yet another hormone called oestrogen. Oestrogen brings about healing and 

repair of the uterine wall following menstruation. Levels of oestrogen increase up to appoint when 

it stops the anterior pituitary from secreting FSH and instead stimulates it to secrete luteinizing 

hormone (LH). LH sudden increase brings about ovulation and causes the Graffian follicle to 

change into a corpus luteum. Corpus luteum secretes another hormone, progesterone which causes 

continued proliferation and maturation of the uterine lining in preparation for implantation. 

4. Fig. 1 represents a human tissue. 

 

 

 

 

The tissue would most likely be lining the 

A. salivary glands. 

Fig. 

1 

Note: for this purpose, the density, viscosity and surface tension of water are not of importance. 



B. stomach. 

C. ileum. 

D. oviduct. 

Answer is D 

The tissue is most likely be oviduct 

5. Which one of the following pairs of reactants is not required for the light-independent re-

actions of photosynthesis? 

A. NADPH and ATP. 

B. ATP and carotenoids. 

C. RUBP and free oxygen. 

D. Carbondioxide and enzymes.  

The answer is B or C 

During the right-independent (dark) reactions of photosynthesis, the products of the light-

dependent stage (NADPH and ATP) are used. 

In these reactions, RUBP combines with carbon dioxide, a reaction catalyzed by the enzyme RUBP 

carbonxylase. 

Thus, the following reactants are required in these reactions: 

- NADPH and ATP (from the light stage) 

- RUBP. 

- Carbon dioxide 

- Enzymes. 

 

 

- Note: 

- Free oxygen and carotenoids are not reactants in the light-independent reactions. 



6. The latent heat of evaporation of sweat is 3.15KJcm-3. What is the percentage of energy lost 

by sweating from a manual worker who loses 2dm3 per day of sweat and has a daily energy 

intake of 40,000kJ? 

A. 6.30. 

B. 7.88. 

C. 8.25. 

D. 15.75 

The answer is D 

Volume of sweat lost by  worker,  Vw   =  2dm3 

        =  2x 1000cm3 

     ∴ Vw 
   =  2000cm3 

Given: 

Latent heat of vaporization, Lv =  3.15 x 10 Jcm-3 

 ∴ Heat lost, Q1   = Lv x Vw      

     = 3.15 x 103 x2000 

   ∴ Q1   = 6300kJ 

Daily energy intake Qi  = 40,00KJ 

 Percentage energy  loss per day = 
𝑄1

𝑄𝑖
  x 100 

 Percentage energy lost per day = 15.75% 

Hence the percentage of energy lost per sweating is 15.75% 

  



7. Figure 2 represents a 

 

 

 

 

 

 

 

A. tracheid. 

B. xylem vessel element. 

C. sieve tube. 

D. phloem parenchyma cells. 

The answer is B  

A xylem vessel is formed of a chain of elongated cylindrical cells placed end to end. Their end 

walls break down partially or completely and their side walls are perforated by numerous pits. 

Note: 

Tracheids are similar to vessels except that they typically five or six sided in cross-section and 

instead of being open at each end their tapering end walls are performed by pits. 

A sieve tube is long and cylindrical but has no pits. It has end walls perforated with tiny pore 

Phloem parenchyma cells are elongated but not cylindrical. They are living and have a nucleus. 

8. Which one of the following describes the chloride shift during transportation of carbon dioxide 

in mammals? 

Fig. 2 



A. Hydrogen carbonate ions leave the erythrocytes as chloride ions from 

tissues, enter. 

B. Chloride ions leave the erythrocytes as hydrogen carbonate ions from tissues, enter. 

C. Chloride ions enter the lungs as hydrogen carbonate ions leave the erythrocytes. 

D. Hydrogen carbonate ions enter the lungs as chloride ions leave the erythrocytes. 

The answer is A 

During the chloride shift. Hydrogen carbonate ions in the red blood cell diffuse out readily into 

plasma. This tends to develop a net positive charge inside the cell because the membrane is 

relatively impermeable to positive ions. To maintain electro neutrality, chloride ions from plasma 

enter into red blood cell. This is called the   chloride shift. 

9. A common features belonging to annelids and arthropods is the 

A. exoskeleton. 

B. jointed body form. 

C. metameric segmentation. 

D. chitineous cuticle.  

The answer is C 

A feature common to both annelid and arthropods is the metameric limited to arthropods 

Note: 

Exoskeleton, jointed body form and chitneous cuticle are characteristics limited to arthropods  

10. Which set of products is liberated during both aerobic and anaerobic respiration in plants? 

A. Carbon dioxide and energy. 

B. Ethanol and water. 



C. Water and carbon dioxide. 

D. Carbon dioxide and ethanol.  

The answer is A 

During aerobic respiration in plants, glucose produces carbon dioxide, water and energy in the 

presence of oxygen. Thus  

C6 H12O+6O2     6CO2 +6H2O + energy 

During anaerobic respiration in plants, glucose ferments to produce ethanol, carbon dioxide and 

energy. Thus  

C6H12O 2C2|H5OH +2CO2+ energy 

11. Myelinated axons of a frog conduct impulses three times less fast as those of same diameter in 

a rat because the 

A. myelin sheath in axons of frogs is thinner. 

B. rat is endothermic. 

C. neurons of a frog have more synapses. 

D. frog lives in water which is cold. 

The answer is B 

Myelinated axons of same diameter are expected to conduct impulses at the same speed. However, 

the speed of conduction is faster in the rat than in the frog. This is because the rat is endothermic 

and maintains high body temperature while the body temperature of the frog depends on the 

temperature of the surrounding which is usually low. 

Since increase in temperature increases rate of impulse conduction is faster in a rat than in a frog 

along myelinated axons of same diameter  

 



12. Which one of the following is an adaptation in organisms for aquatic conditions? 

A. Development of pollen tube. 

B. Shelled eggs. 

C. Internal fertilization. 

D. Flagellated sperms. 

The answer is D 

Flagella are long whip- like structure attached to cells and used for locomotion (swimming in an 

aquatic environment. Therefore, possession of flagellated sperm is an adaption for aquatic 

conditions 

Note: shelled eggs, development of a pollen tube and internal fertilization are adaptations of 

organisms for terrestrial conditions. 

13. Which pair of structures counteracts the stability due to rolling in fish? 

A. vertical and horizontal fins. 

B. Mass of head and vertical fins. 

C. Body flattening and caudal fin. 

D. Streamlined body and horizontal 

The answer s A 

A fish is liable to three kinds of instability: rolling, yawing and pitching. 

Rolling is the rotation of the body about the longitudinal axis. It is counteracted by both the vertical 

and horizontal fins acting like the stabilizers on ships. 

Recall: 



Yawing is the lateral deflection of the anterior part of the body resulting from the propulsive action 

tail. It is counteracted by the general massiveness of the head and the pressure of the water against 

the side of the body and the vertical fins. 

`Pitching is the tendency for the nose to plunge vertically downwards. It is counteracted by dorso- 

ventral flattening of the body and the large flap-like horizontal fins. 

14. Oxygen from myoglobin is released after oxy-haemoglobin supplies are exhausted because 

myoglobin 

A. acts as a store of oxygen in resting muscles. 

B. works better when the partial pressure of oxygen is high. 

C. is produced in skeletal muscles when the oxygen demand is low. 

D. has a lower affinity for oxygen than haemoglobin. 

The answer is A 

Myoglobin is functionally similar to haemoglobin but has a dissociation curve well to the left of 

that of haemoglobin. It is found in muscle where it remains fully saturated with oxygen at partial 

pressures well below that required for haemoglobin to give its oxygen. 

Myoglobin store the oxygen, only to releases it when the partial pressure of oxygen falls very low. 

As in vigorous muscle activity. 

Note: 

Myoglobin is responsible for the color of ‘red muscles is particularly abundant in active animals 

which are liable to suffer from oxygen shortage. 

15. Increased permeability of a post synaptic membrane to allow chloride ions in, and potassium 

ions out of the cell causes 

A. depolarization of the cell membrane. 

B. polarization of the membrane. 



C. excitation of the membrane. 

D. hyper polarization of the membrane. 

The answer is D 

Movement of potassium ions out of a cell and chloride ions into it increases the negative charge 

inside the cell to a higher than that of the cell in resting state (polarized state). As a result, the cells 

is said to be hyperpolarized. The resting membrane potential of the cell becomes more negative. 

16. Which one of the following graphs in Figure 3 correctly represents the growth rate of a  

multicellular organism? 

 

 

 

 

 

 

 

 

 

 

 

 

 

The answer is C 
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The general pattern of growth is the same for most multicellular organisms. 

Growth rate increases gradually until it reaches a maximum. After which it gradually decreases 

giving a bell-shaped curve. 

17. Production of hypertonic urine in animals is mainly achieved by the 

A. Bowman's capsule. 

B. loop of Henle. 

C. proximal convoluted tubule. 

D.  distal tubule. 

The answer is D 

 The concentration of urine produced an animal depends on the amount of water reabsorbed from 

the glomerular filtrate. Reabsorption of water is controlled by the antidiuretic hormone (ADH) 

which acts on the distal tubule (and collecting duct) to increase reabsorption of water from the 

urine. In the presence of ADH, much water is reabsorbed from urine in the distal tubule, leading 

to formation of hypertonic urine. 

18. The sporophyte generation of flowering plants has a mixture of cells with different nucleic 

contents because 

A. of chromosomal mutation in some cells. 

B. they produce megaspores and microspores. 

C.  of double fertilization. 

D. the flowers produce fruits and seeds.  

The answer is C 

In the saprophyte generation of flowering plants, a mixture of cells with different nucleic acid 

content occurs as a result of double fertilization taking during zygote formation  



These cells include: 

Endosperm cells (triploid) 

Body cells (diploid) 

Gamete cells (haploid) 

19. Algae have much smaller biomass compared to large producers such as trees but may have the 

same productivity because 

A. a lot of materials and energy are locked up in the dead xylem tissue of the tree. 

B. the algae have a very high turn-over. 

C. Algae have a high rate of reproduction.  

D. the rate of growth and death in algae is 

The answer is B  

Productivity is the amount of food produced at a trophic level to support organism present at a 

particular time. 

Small reproducers such as algae would have a smaller productivity than larger producer such as 

tree. However, due to their high turnover rate, the algae, small though they are, may have the same 

productivity as large producers such as trees which have a low turnover rate. 

20. Which one of the following is likely to cause a faster rate of evolution of organisms? 

A. stabilizing selection.  

B. Directional selection.  

C. Disruptive selection. 

D. Slow changing environment. 

The answer is C 



Disruptive selection is the rarest form of selection but can be very important in bringing about 

evolutionary change. Fluctuating conditions within the environment may favor the presence of 

more than one phenotype within the population as a result of increased competition may push the 

phenotypes away from the population mean towards the extremes of the population. 

This can split the population into two sub – population. If gene flow between subpopulation is 

prevented, each population may give rise to a new species. 

Note: 

The other forms of selection favor one of phenotype which then predominates in the population 

over time. They offer less chance of formation new species, i.e., evolutionary change. 

21. In an outline for protein synthesis, 

 

 

 

Stage 2 represents 

A.  transcription.  

B.  translation. 

C. transduction. 

D. transformation. 

The answer is B 

The process by which the sequence of bases in mRNA is converted into a sequence of amino acid 

in a polypeptide is called translation. This occurs in ribosomes occurring either free in cytoplasm 

of the cell or attached endoplasmic reticulum. 

Note: 

DNA          mRNA            Polypeptide, 

      stage 1        stage 2 



 Transcription is the process by which the base sequence of a section of DNA representing 

a gene is converted into the completely base sequence of mRNA. This occurs in the 

nucleus. 

 Transduction refers to the process by which DNA is transferred from one bacterium to 

another by a microphage (bacteria phage or virus, e.g. HIV) 

 Transformation is the process by which bacteria DNA is changed as a result of direct uptake 

and incorporation of foreign DNA from its surroundings through the cell membrane. 

22. It is difficult to observe individual chromosomes during interphase because 

A. the DNA is not yet replicated. 

B. they uncoil to form long, thin strands. 

C. they are dispersed. 

D. homologous chromosomes do not pair up until division starts.  

The answer is B. 

Interphase follows telophase and marks the beginning of the next division cycle for the cells. 

During telophase the chromatids uncoil and lengthen to form chromatin, losing the ability to 

be seen clearly. 

Therefore, during interphase, the chromosomes are still uncoiled and lengthened and are 

therefore, unable to be seen clearly.  

23. Predators in top trophic levels in a food chain are most severely affected by persistent pesticides 

because 

A. their systems are highly sensitive to chemicals. 

B. they have rapid reproductive rates. 

C. they cannot store the pesticides in their tissues. 

D. the pesticides become concentrated in their prey.  



The answer is D 

Persistent pesticides usually accumulate in the tissue of organisms up the food chain. This 

phenomenon is called bio-accumulation. As a result, predators in top trophic levels of the food 

chain feed on prey in whose tissue the pesticide has accumulated and are therefore most 

severely affected by the pesticide. 

24. Aquatic organisms survive under solidified water bodies because 

A. water solidifies from bottom to top ofthe lakes. 

B. ice is less dense than water at 4°C. 

C. cold water is denser than hot water and falls to the bottom. 

D. warm water floats on top of cold water. 

The answer is B 

The density of water decreases below 40C so that ice tends to float on water. 

The ice at the surface insulates the water below from heat loss and thus increases chance of 

survival of organisms under the water. 

Note: 

Water usually solidifies from top to bottom in lakes and streams but not others ways round. 

Thus its temperature increases from top to bottom during winter. 

25. Which one of the following correctly represents the effect of increasing substrate con 

centration on the degree of inhibition in a competitive and non-competitive inhibition 

reaction? 

 A.    Decreased Increased. 

B. Decreased No change. 

C. Increased Decreased 



D. No change Increased 

The answer is B 

Increase in substrate concentration decreases the degree of competitive inhibition has no effect 

on non-competitive inhibition. 

26. The genetic condition of the spores produced in the sporophyte capsule of the bryophytes 

is 

A. tetraploid. 

B. haploid. 

C. Polyploid. 

D. diploid. 

The answer is B 

In sporophytes spores are formed by meiosis. Therefore, spores are haploid (n). 

27. Cells are limited to small size in order to 

A. keep their volume down. 

B. allow movement of materials in an out of the cells 

C. cut down energy requirements. 

D. enable the nucleus control the cell effectively. 

The answer is D 

The size of cell is limited by the ability of the nucleus to control the activities  of the 

protoplasm. 

  

  



28. Which one of the following enzymes is not secreted by the lining of the ileum? 

A. Lipase. 

B. Sucrase. 

C. Enterokinase. 

D. Lactase. 

The answer is A 

The lining of the ileum secretes a juice called succus entericus . this contains enzymes which 

complete the process of digestion. These enzymes include; 

Sucrase, lactase, maltase, exopeptidases and enterokinase. 

However, lipase is secreted only by the pancreas in pancreatic juice. 

29. Which one of the following substances would be released by a plant under conditions of 

water stress? 

A. Ethene. 

B. Gibberellins. 

C. Indole acetic acid. 

D. Abscisic acid.  

The answer is D 

Water stress is a situation in which a plant is liable to lose more water by transpiration than it 

can gain by absorption from the soil. If this situation continues, the stomata close rapidly the 

leaves with thereby cutting down water loss to a minimum. This rapid response is brought 

about by the hormone abscisic acid   secreted by the cell in the wilted leaves. 

30. The more the variation in a population, the greater is its potential to 

A. give rise to gene flow. 



B. adapt to new changes in the environment. 

C. produce more offspring. 

D. grow fast. 

The answer is B 

When a population shows vast variation, the possibility is high that organisms produced shall 

withstand new changes in the environment with tendency towards emergency of new species 

well adapted to the conditions. This is consistent with Darwin’s theory of evolution. 

 

31. The correct order of transmission of electrical impulses to initiate the heart beat is 

A. sino-atrio node — artria — atrio-ventcular node — purkinje tissue —ventricles. 

B. sino-atrio node — ventricles — atrio-ventricular node — purkinje tissue— atria 

C. atrio-ventricular node — atria — sino-atrio node — purkinje tissue — ventricles 

D. atrio-ventricular node — purkinje tissue — ventricles — artria — sino-artrio node. 

The answer is A 

During transmission of electrical impulses to initiate a heartbeat, the impulses originate in the 

sino-atrial node (SAN) and spread over the atria. From the atria, they pass through the atrio-

ventricular node (AN), through the purkinje tissue to the ventricle. 

32. Large steroid molecules diffuse quickly through cell surface membranes suggesting that the 

membranes. 

A. consist of non-polar molecules. 

B. are semi-permeable. 

C. are freely permeable. 

D. are made of polysaccharides. 



The answer is A  

The cells membrane is predominantly lipid (non-polar). As a result, steroid molecules, lipid in 

nature can easily diffuse through the surface membranes by simple diffusion because of similarity 

in chemical nature. 

33. Figure 4 shows a system of two cells separated by a semi-permeable membrane. 

Cell A 

Ѱs= -600kPa 

Ѱp= 400kPa 

Cell B 

Ѱs= -800kPa 

Ѱp= 400kPa 

Figure 4 

Which one of the following statements is correct about the movement of water in the system? 

A. Water moves out of both cells A. and B. 

B. Water moves from cell B to A. 

C. There is no net movement of water between the cells. 

D. Water moves from cell A to B. 

The answer is A 

For any two solution separated by a semi permeable membrane, water moves out of each solution 

into the other but a higher rate from one   with a higher water potential (ie. less negative Ѱw) 

Recall: Ѱw  =  Ѱs  + Ѱp (cell equation) 

Therefore, water moves out of both cells A and B 

34. Hydrophytes do not have wax-covered leaves because. 

A. they need much air for fast respiration. 

B. they do not need to conserve water. 



C. the wax would make the leaves heavy and sink. 

D. their leaves cannot synthesize wax.  

The answer is B 

Wax- covered leaves is an adaption to prevent water from a plant through transpiration. Since 

hydrophytes live in condition of abundant fresh water supply, they need not conserve water. 

Therefore, their leaves are not wax-covered. 

35. Cartilaginous fish extract less oxygen from water than bony fish because the former 

A. live in sea water. 

B. are relatively bigger in size. 

C. employ parallel flow system of gaseous exchange. 

D. possess large gills with small surface area volume ratio.  

The answer is C 

Bony fishes extract more oxygen from water because they employ a counter- current flow system 

of gaseous exchange. This system is actually prevented in cartilaginous fish which employ 

predominantly a parallel flow system. As a result, cartilaginous fish extract less oxygen from the 

water. 

36. Usually, Na+ and K+ are actively pumped out of a red blood cell. When the cell is treated with 

a metabolic poison, it burst because 

A. the metabolic poison weakens the cell surface. 

B. accumulation of Na+ and K+ inside the cell alters its water potential. 

C. the influx of K+ damages the structure of the surface. 

D. accumulation of Na+ inside the cell alters its water potential.  

The answer is D 



The metabolic poison switches off the active 𝑁𝑎 +
𝐾 +⁄  pump (which requires ATP) in the 

membrane of the red blood cell. As a result, Na+ accumulates in the cell and causes reduction in 

water potential within the red blood cell. Water then freely enters by osmosis into the cell, causing 

it to swell beyond the elastic limit of its membrane. The cell eventually burst as more water enters 

into it. 

Note: normally, there is more K+ and less Na+ inside a cell than it outside. When the Na+/K+ pump 

is switched off, the two ions diffuse along their concentration gradients. That is, K+ out of the cell 

and Na+ into the cell. Therefore, it is the accumulation of Na+ inside the cell that leads to its 

osmotic bursting. 

37. Which of the following statements is true? 

A. Meiosis produces gametes for sexual reproduction or spores for asexual reproduction. 

B. Only diploid cells can divide by meiosis but both haploid and diploid cells can divide by mitosis. 

C. if mitosis produces a multi-cellular organism after fertilization, but before meiosis that organism 

is haploid. 

D. mitosis produces a multi-cellular organism but meiosis occurs before fertilization, that organism 

is haploid. 

The answer is A 

It is true that gametes for sexual reproduction and spore for a sexual reproduction are produced by 

meiosis 

Note:  

It is not true that only diploid cells divide by meiosis; polyploidy cells can also divide by meiosis. 

38. Nitrifying bacteria convert ammonia into nitrates in order to 

A. enrich the soil. 

B. generate energy for synthesis of organic compounds. 



C. maintain the nitrogen cycle. 

D. reduce the amount of nitrogen in the atmosphere.  

The answer is B 

Nitrifying bacteria are chemosynthetic bacteria. They obtain energy for synthesizing orgaic 

material from oxidizing ammonia to nitrites and nitrites to nitrates. They include Nitrosomonas 

and Nitrococus. 

39. Which one of the following couples is likely to produce a fetus suffering from foetal 

erythroblastosis? 

A. Rh+ mother and Rh- father. 

B. Rh- mother and Rh- father. 

C. Rh+ mother and Kh+ father. 

D. Rh- mother and Rh+ father. 

The answer is D 

Foetal erythroblastosis is also known as hemolytic disease of the new-born. |It arise when a Rhesus 

factor negative mother carries a rhesus positive baby, i.e., marries a Rh+ man. 

Occasionally, Rh+ red blood cells enter the mother’s circulation and cause the mother to produce 

rhesus antibodies. These antibodies cross the placenta to the foetus and destroy the foetal red blood 

cells. As a result, the baby is born premature, anaemic and jaundiced (with a yellow skin) and its 

blood needs to be completely replaced by a transfusion of healthy blood. 

40. Three counts of 103, 46 and 20 of a plant species, were made using a quadrant of 25cm2. The 

density of the plant per m2 is 

A. 169. 

B. 56.3. 

C. 225.  



D. 676. 

There is NO correct answer. 

Given; 

C1 = 103 plant species  

C2 = 46 plant species 

C3 = 20 plant species 

=> Average number of plant species, C captured is given by: 

C = C1 + C2 +C3 

   3 

 = 103 +46 + 20 

   3 

 = 169 

     3 

 = 56
1

3
 

∴ 𝐶                         = 56. 3 plant species  

Density of the plant, D = 
𝐶

𝐴𝑟𝑒𝑎 𝑖𝑛 𝑚2          

                                = 
56.3

25 𝑥 10−3
 

                                 

              ∴ 𝐷           =   22520 species per m2 

 



SECTION B 

41. (a) How does the synthesis of organic compound in photosynthetic bacteria differ from that in 

(i) green plants 

The hydrogen for reducing carbon dioxide come from hydrogen sulphide while in green 

plants, the hydrogen come from water. 

Oxygen is not given off during the synthesis of organic compounds in photosynthetic 

bacteria as it is in green plants 

 

(ii) chemosynthetic bacteria? 

They obtain energy from sunlight while chemosynthetic bacteria obtain the necessary 

energy from oxidation of inorganic compounds other than sugar. 

 

They do not give off any gaseous product during the processes while some chemosynthetic 

bacteria give off methane gas. 

b). Figure 5 show a scheme of reactions occurring in a chloroplast during photosynthesis. 

    

 

 

 

 

 

(i) Name the chemical substance represented by letter W, X, Y and Z 

 

W-water 

X- oxygen  

NADP2 

B 

NADP 

ATP 

A 

ADP Calvin 

cycle 
Light 

reaction 

   W         X                                     Y          Z 



Y – Carbon dioxide 

Z- phosphoglyceradehyde (PGAL) 

 

(ii) Indicate by means of arrow o the diagram, the direction of transfer of substance 

occurring in cycle A and B 

 

 

 

 

 

 

 

(a) State three adaption s of a chloroplast for photosynthesis. 

Adaptation of the  chloroplast for  photosynthesis include  

- it contains chlorophyll molecules which trap sunlight energy for use in the process of 

photosynthesis. 

- it contains thylakoid membranes arranged into coin-like stacks called grana to increase 

surface area for packaging of chlorophyll molecules 

-  it contains enzymes necessary for fixation of carbon dioxide. 

 

42. Fat and glycogen energy storage compounds in animals. 

(a)  Compare the suitability of the two substances as storage compounds. 

Similarities  

- They are both compactly arranged to take up little space. 

- they are both less soluble in water and little or none can be lost in solution 

- both can be hydrolyzed to form soluble substances once mobilized from storage to provide 

energy 

- both are formed by condensation reaction, 

NADP2 

B 

NADP 

ATP 

A 

ADP Calvin 

cycle 
Light 

reaction 

   W         X                                     Y          Z 



- both are relatively inert hence when stored do not interfere with metabolism 

Differences 

Fat Glycogen 

- composed of fatty acids and glycerol - composed of glucose 

Has a high calorific valve. Has a lower calorific valve. 

Has a higher hydrogen- oxygen content and 

can yield more metabolic water. 

Has a lower hydrogen- oxygen content and 

yield less metabolic water 

Has  less weight and keeps body weight to a 

minimum which allows buoyancy 

Is heavier and can lead to overweight. 

Different forms of fat occur due to different 

constituents of fatty acid 

Glycogen molecules show no different forms 

Stored in liver, subcutaneous tissue and in 

seeds 

Stored in muscles 

 

(b) State the advantage of storing fat over glycogen. 

- Fat is completely insoluble in water and none can be lost in solution unlike glycogen which 

is slightly soluble in water 

- Fat forms an insulating layer under the skin that helps in temperature regulation. 

- Fats yield more energy per gram/has a high calorific value 

- Fat has a low density hence provide buoyancy in aquatic animals. 

- Fats yield more metabolic water due to higher hydrogen to oxygen content 

- Fats are more compact and thus occupy little space 

(c) Why is glycogen a more suitable energy compound in muscles than fat? 

- Glycogen provides is hydrolyzed faster to provide energy 

- Glucose from glycogen can be respired anaerobically 



- Liver has more abundant enzymes for glycogen metabolism than fat metabolism 

 

43. Figure 6 show the relation between the osmotic pressure of blood and external medium of three 

animals A, B and C 

 

 

 

 

 

 

 

 

 

 

 

  

 

(a) Suggest the likely habitat for each animal, giving reason in each case. 

A is an estuarine animal because it can only osmoregulation in ranges of OP e midway between 

fresh water and sea water. 

B is a sea water (marine) animal because it cannot osmoregulate at all such that its OPi is 

always equal to OPe in all media. 

C is fresh water animal because it can osmoregulate in fresh water ranges of OPe but not in 

sea water. 
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(b) Explain the osmoregulatory problems of each of the following animals 

(i) Fresh water teleosts 

 

They face a danger of dilution of their tissues. 

Explanation  

The osmotic pressure of their body fluids is higher than the osmotic pressure of the 

surrounding waters. 

As a result, there is an osmotic influx of water across the exposed semi-permeable surface 

of the body. 

 

(ii) Marine teleosts 

They face a danger of dehydration of their tissues. 

Explanation: 

The osmotic pressure of their body fluids is lower than the osmotic pressure of the surrounding 

waters 

As result, there is an osmotic outflow of water across the exposed semi-permeable surface of 

the body. 

  



44. Three healthy, unrelated species of flowering plants A, B and C were subjected to a range 

different light and dark treatments. The results are shown in the table below. 

  

 

 

 

 

 

 

 

 

 

Key: + = flowering, -  = no flowering 

(a)  State the photoperiodic group to which each species belong, giving a reason in each case 

(i) A is long-day plant because decreasing duration of light inhibits flowering. 

(ii) B is short –day plant because decreasing duration of light favour flowering 

(iii) C is day –neutral plant because varying duration of light does not affect flowering 

 

(b) Describe how the phytochrome controls flowering response exhibited in species A and B 

(i) Species A 

Phytochrome (PFR) promotes while PR inhibits flowering in this species. Long duration of 

light promotes conversion of  PR to PFR and thus promotes flowering this species. 

(ii) Species B 

Phytochrome Pfr inhibits PR promotes flowering in this species. During a long 

duration of light, PFR predominates and inhibits flowering. In the dark, PFR  is 

 Treatments  

 

Hour of light  

Hour of darkness 

Species A 

B 

C 

1 

15 

9 

+ 

- 

+ 

2 

14 

10 

+ 

- 

+ 

 

3 

13 

11 

+ 

- 

+ 

 

4 

12 

12 

+ 

- 

+ 

 

5 

11 

13 

- 

+ 

+ 

 

6 

10 

14 

- 

+ 

+ 

 



sufficiently converted of PR  which promotes flowering in this species in short light 

duration. 

 

(c)  What would be the effect of flashing light during darkness, on each of the specimens? 

 

(i) A: A flash of light during darkness would promote flowering 

(ii) B: A flash of light during darkness would inhibits flowering 

(iii) C: A flash of light during darkness would have no effect on flowering 

45. (a) How can predation be beneficial to the prey species? 

- Reduces intraspecific completion in prey 

- It weeds out weak individuals maintaining a healthy population 

     (b) Give factors that may affect predator-prey balance in nature. 

- Insufficient supply of food for the prey organisms 

- Insufficient supply of water in the habitat of predator and prey. 

- Diseases that may affect predator or prey 

- Accumulation of toxic waste in the predator or prey population  

- Presence of parasites of predator or prey 

- Lack shelter or hiding place for prey 

- Presence of adverse climatic conditions 

(c ) Outline ways by which humans have affected the predator-prey balance resulting into harmful 

consequences. 

- Deforestation has reduced availability of shelter for both predator and prey. 

- Deliberate hunting and killing of predator has led to increase in numbers of certain prey 

organisms 

- Water pollution has led to death of certain prey organisms with the result that certain predator                                                                             

organisms has greatly reduced in number. 

- Deliberate capturing certain prey organisms for human consumption has greatly reduced the 

population of certain predator organisms. 



- Mechanization and improved prey have encroached on the natural environment of  certain 

predator-prey organisms. This has led to extinction of some feeding pairs. 

46.  Figure 7 show the effect of varying substrate concentration on an enzyme-catalyzed reaction, 

in absence and presence of compound A 

 

 

 

 

 

 

 

 

 

 

(a) Explain the relationship between the reaction rate and substrate concentration 

(i) In absence of compound A 

Reaction rate increase rapidly with substrate concentration. Rate then increase gradually 

before it becomes constant at higher substrate concentration 

Explanation 

Initially, the number of enzymes molecules available for reaction is higher than the number 

of substrate molecules; any available substance will react to form a product. 

As the substrate concentration increase, the number of enzymes molecules occupied by 

substrate at a given time increase, hence more amount of product is formed per unit time. 

This continues until all the enzymes molecules are occupied so that a substrate has to wait 

 Fig. 7    Substrate concentration (moldm-3) 
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for the active site of the enzymes to be freed before it can bind the enzymes, in order to 

react. The rate of formation of products therefore becomes constant. 

 

(ii) In presence of compound A 

 

Rate of reaction increase slowly with substrate concentration and reaches a lower maximum at a 

higher substrate concentration. 

Explanation: 

Compound A competes with the substrate for the active sites of the enzyme molecules. 

As a result, the number of enzymes molecules available for binding the substrate at a given time 

is lower. 

As the substrate concentration increase, the probability of the substrate to bind with the enzyme 

increase although at a lower rate. The enzymes molecules become saturated at a higher substrate 

concentration. However, at this point, the output is lower because some enzyme molecules are 

occupied by compound A and cannot react with substrate. 

 

(b) State two factors which would have to be   constant in this experiment 

 

- Temperature of the reaction medium 

- PH of the reaction medium 

- The amount of the enzyme. 

 

(c) What would be the effect of increasing the concentration of compound A in the 

experiment 

The rate of reaction would decrease with increase in amount of compound A added until 

the reaction stops altogether at higher concentrations of compound A because at high 

concentration, A out competes the substrate for the active site  



   


