
 

 

UACE BIOLOGY PAPER 1 2009 guide 

SECTION A 

Do all numbers 

1. Evaporation of water from a body surface cooling because water has a high 

A. latent heat of vaporization, 

B. latent heat of fusion. 

C. boiling point. 

. D.  specific heat capacity. 

The answer is A 

Water has a high very latent heat f vaporization. During evaporation, the water absorbs heat energy 

equivalent to its latent heat of vaporization from the body surface. This is converted to kinetic 

energy of the water molecules that escape into the vapour phase during evaporation. This 

eventually leads to cooling of the body that provided the latent heat of vaporization water. 

2. In a multi-enzyme controlled reaction.  

A enzyme 1 B enzyme 2 C enzyme 3  X  

If an excess of X controls the metabolic pathway of the reaction, the control mechanism is known 



as, 

A.   multi-enzyme control. 

B. excess inhibition. 

C. end product inhibition. 

D. negative feedback 

The answer is D 

When the end product of a metabolic pathway begins to accumulate. it may act as an allosteric 

inhibitor of the enzyme controlling the first step of the pathway. Thus the product starts to switch 

off its own production   as it builds up. This is called end product inhibition or negative feedback 

inhibition. 

However, in a normal physiological process, as the end product is used up, its production is 

switched back on again. Such kind of mechanism in which the amount of the end-product controls 

its own production is called negative feedback mechanism. 

In the reaction above, an excess of X allosterically inhibits enzymes 1 (end –product inhibition) 

and eventually controls the metabolic pathway (negative feedback). 

Recall: 

An allosteric inhibitor is a compound, without structural resemblance to an enzyme substrate, that 

binds to a site away from the active site of an enzyme and changes the enzyme’s active sites which 

is turn affects the ability of the substrate to bind to the enzyme. 

 

3. A biochemical analysis of a DN A sample showed that 34% of the bases were guanine. The 

percentage of the adenine in the sample is 

A. 32 

B. 16 



C. 17 

D. 34 

The answer is B 

According to Chargaff’s rules of base pairing Adenine – Thymine (A-T) base pairs occur in equal 

amounts to Guanine – Cytosine (G C) base pair in any DNA segment. Therefore, the concentration 

of guanine and cytosine in DNA is the same. The concentration adenine and thymine will be; 

[100 – (34 x 2)]% = 32% 

Since the concentration of A is equal to that of T 

Concentration of A =
32%

2
= 16% 

4. Fig 1 shows hormonal interaction that occurs during the menstrual cycle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Hormone X and Y are respectively 

A. luteinizing hormone and oestrogen 

B. oestrogen and progesterone 

C. progesterone and oestrogen 

D. luteinizing hormone and follicle stimulating hormone. 
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Fig.1 Ovulation 



The answer is B\the hormones shown are oestrogen (x) and progesterone (Y). LH and FSH show 

sharp peaks at ovulation while the variation in X and Y show smooth change with a rise I X 

(oestrogen) before ovulation and that of Y (progesterone) after ovulation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

5. An adaptation by plants to obtain nitrogen include all the following except 

A. mycorrhiza on plant roots. 

B. bacteria in root nodules. 

C. possession of aerial roots. 

D. being insectivorous.  

The answer is C 
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As adaption to obtain nitrogen from their environment, plant mat; 

 Contain nitrogen fixing bacteria in root nodules; 

 Contain mycorrhiza in association with plant roots. 

 Being insectivorous 

However; nitrogen in air is molecular very stable. It cannot be used b plants hence aerial roots do 

not obtain nitrogen to be used by the plant. 

6. Which one of the following is a difference between fungi and plants? 

A. Fungi are heterotrophic while plants are autotrophic. 

B. Plant cells contain plastids while those of fungi do not. 

C. Fungi produce asexually while plants produce sexually. 

D. Fungi cells are not divided unlike those of plants.  

The answer is A 

Fungi are heterotrophic (cannot manufacture their own food) while plants are autotropic (can 

manufacture their own food) 

7. In plants, the growth substances which interact to cause cell enlargement are 

A. ethylene and abscisic acid. 

B. cytokinins and ethylene. 

C. gibberellins and auxins. 

D. cytokinins and abscisic acid.  

The answer is C 

The growth substance that promote cell enlargement are gibberellins and auxins. 

Note: 



Cytokinins stimulate cell division and prevent onset of senescence in tissue but have little or no 

effect on growth. 

Ethylene enhances fruit repining. It induces senescence in the leave but has no effect on plant 

growth. 

Abscisic acid is a natural growth inhibitor which retards or suppresses growth 

8. Table 1 shows the rate of breathing and volume of air exchanged with each breath for a 

person at rest and during excercise. 

Table 1 

State of the 

individual 

Breaths per 

minute 

Volume of each breath 

(cm3) 

At rest  

During exercise 

12 

24 

500  

1000 

The increase in volume of air exchanged per minute when an individual does exercise from rest is 

A. 500cm3 

B. 600cm3 

C. 15000cm3 

D. 18000cm3 

The answer is D 

Volume exchanged per minute = volume of each breath x breaths per minute 

At rest; 

Volume exchanged per minute 

Vr = 12 x500 

 = 6000cm3 



During exercise  

Volume exchanged per minutes, 

Vr  = 24  x 1000 

  = 24,000cm3 

Therefore, increase in volume exchanged per minute 

 =  Ve  – Vr 

 = 42,000 – 6,000 

 = 18,000cm3 

9. A biological advantage of a monoecious condition is that 

A. many offspring result from each fertilization. 

B. every individual is capable of producing offspring. 

C. self-fertilization is encouraged. 

D. male and female gametes mature at the same time.  

The answer is B 

Diecious plant species have separate male and female plants. Self- pollination is therefore 

impossible. Monoecious plants have separate male and female flowers on the same hermaphrodite 

plant. This favours both cross-pollination and self- pollination. 

As a result, monoecious plants have a survival advantage in that every individual is capable of 

producing offspring. On the other hand, because only half of the Dioecious plant are capable of 

producing offspring, they are disadvantaged.    

Also, there is a large wastage of pollen in dioecious plants which is a disadvantage in terms of 

material and energy resources. 

 



10. After an action potential, repolarization of the membrane begins by 

A. entry of sodium ions into the cell 

B. sodium ions diffusing out of the cell. 

C. entry of potassium ions into the cell. 

D. potassium ions diffusing out of the cell. 

The answer is D 

The membrane of a neuron is selectively permeable. K+ ions can freely move across it but Na+ 

ions cannot. After an action potential, K+ ions diffuse freely out of the neuron down their 

concentration gradient, causing repolarization. However, complete return to resting membrane 

potential is enhanced by the Na+/ K+ pump. 

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

A. give rise to gene flow. 

B. adapt to new changes in its 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. 

12. The pathway which allows water to move from cell to cell through the cytoplasm is 

A. apoplast 

B. vacuolar 

C. symplast 



D. cuticular 

The answer is A 

Water can from cell to cell in a plant through; 

 Symplast pathway – through the cytoplasm 

 Apoplast pathway – through the cell wall 

 Vacuolar pathway- through the cell vacuole. 

 

13. The resolving power of a microscope is the  

A. ability of the microscope to distinguish fine detail. 

B. clarity of the image formed by the microscope. 

C. number of times the image is magnified by the objective lens. 

D. power of the microscope to focus very small objects. 

The answer is A 

Resolving power of a microscope is ability of the microscope to distinguish fine details of the 

object observed. It can also be defined as the ability of an optical instrument to distinguish small 

or closely adjacent objects. 

14. Bryophytes and pteridophytes cannot fully exploit terrestrial life mainly because they 

A. lack well developed vascular systems 

B. depend on water for fertilization. 

C. lack roots. 

D. are covered with a thin cuticle. 

The answer is B 



Both bryophytes and pteridophytes depend on water to propagate their male gametes to the female 

gametes. Thus both these type of organisms cannot fully exploit terrestrial life where water, needed 

to facilitate their fertilization, is not readily available as compared to aquatic life. 

Note: pteridophytes, such as ferns have a well-developed vascular system. 

15. Which one of the following refers to groups of individuals of at least two species living 

together? 

A. Community. 

B. Population. 

C. Habitat. 

D. Niche. 

The answer is A 

A group of organisms of the same species constitute a population. Each population live in a habitat 

and every member of a population occupies its own niche in the habitat. Several populations live 

together in a community. 

16. Blood flows in the heart of an insect as a result of 

A. raising the perivisceral membrane. 

B. contraction of the alary muscles. 

C. relaxation of the heart ligaments. 

D. increase in the pericardia! pressure.  

The answer is B 

Blood flows into the insect heart during diastole when the heart chamber expands. During this the 

alary muscles contract putting stretch to the heart ligaments which then pull the walls of the heart 

outward and open the ostia to allow in, the reverse occur during systole. 



17. Which one of the following does not have an effect on a non-competitive inhibition? 

A. Temperature change. 

B. pH change. 

C. Enzyme concentration. 

D. Substrate concentration.  

The answer is D 

Non- competitive inhibition is not affected in any way by substrate concentration, but it can be 

affected by pH, temperature and enzyme concentration. 

18. Migration of birds during winter from temperate regions to the tropics is an example  

A. habituation. 

B. insight learning.    

C. imprinting.     

D. exploratory learning.   

The answer is D 

As part of exploratory learning, birds migrate during winter from temperature regions to the tropics 

where they eventually find more favorable conditions. 

19. Net primary productivity in C4 plants is higher than that in C3 plants because 

A. C4 plants have a higher turn-over rate. 

B. energy accumulates at a higher rate inC4 plants. 

C. photophosphorylation occurs in C3 plants. 

D.  the rate of respiration is higher in C3 plants.  

The answer is D 



Net primary productivity (NPP) is the net amount energy retained by plants as absorbed from the 

sun after energy losses in the form of respiration and photorespiration are deducted. 

In C3 plants, the rate of photorespiration is high. This compromises the photosynthetic rate, and 

diminishes the net primary productivity in C3 plants. 

20. Which one of the following is not correct about cells of a tissue? They 

A. are of one type. 

B. have same origin 

C. have same particular function. 

D. are physically linked 

The answer is C 

A tissue is a group of linked cells and associated intercellular substance that is specialized for a 

particular function (s). the cells share a common origin, but do not necessarily perform the same 

function. For example, cells of blood tissue perform different functions. 

21. Which one of the following occurs during contraction of a skeletal muscle? 

A. I-band becomes shorter  

B. A-band becomes longer. 

C. Sarcomere remains unchanged. 

D. H-zone becomes wider. 

The answer is A 

During skeletal muscle contraction the actin and myosin filaments slide parallel to one another. 

This shorter the sarcomere. the /-band becomes shorter; the H-zone becomes shorter while the A- 

band remains unchanged, as illustrated below. 

  



 

When contracted 

- H-zone shorten 

- I bond shorten 

- the A-band remains unchanged. 

- the sarcomere shortens. 

22. Large steroid molecules diffuse easily through surface membranes because 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 cell 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. 

23. Functional resemblance of wings of a butterfly and a bird although from different origins, 

is an example of 

A. homology 



B. autology 

C. analogy 

D. phylogeny  

The answer is C 

Analogy is the existence of structures with different ancestral origin but serving a similar function. 

Homology is the existence of structure with similar physical make- up and ancestral origin but 

serving different functions in the adult organisms. 

24. The following are trisomic conditions except 

A. Klinefelter's syndrome 

B. Turner's syndrome 

C. Down's syndrome 

D. XXX female  

The answer is B 

Trisomic conditions are those in which an individual contains one more chromosome than the 

diploid chromosome number in its genetic constitution; examples include; 

XXXfemale syndrome in which 3 instead of 2 chromosomes exist, i.e, XXX instead of XX. 

Down’s syndrome in which 3 instead of 2 chromosomes 21 exist. 

Klinefelter’s syndrome in which the male individual has 2 instead of 1 X chromosome, i.e., XXY. 

On the other hand, the condition in which one chromosome is missing is called monosomy 

Examples include, Turner’s syndrome (XO instead of XX). 

These condition develop as a result of non-disjunction of chromosomes during cell during division 

 



25. Which one of the following is a form of vegetative propagation? 

A. Spore formation 

B. Conjugation 

C. Budding 

D. Diploid parthenogenesis 

The answer is C 

Vegetative propagation is a form of sexual reproduction in plants where part of the plant becomes 

detached and develops into a new self-supporting individual. 

Budding is a form of vegetative propagation (a sexual reproduction) in which a new individual is 

produced as an outgrowth (bud) of the plant, and is later released as an independent, identical copy 

of the parent. 

Note: 

Conjugation, spore formation diploid parthenogenesis is form of sexual reproductions 

26. Which one of the following describes the turnover number of an enzyme? 

A. Number of molecules affected by the enzyme. 

B. Number of substrate molecules turned into its products per minute. 

C. Number of product molecules formed. 

D. Number of substrate molecules catalyzed per minute. 

The answer is B 

Turn over number of an enzyme is the substrate molecules that the enzyme turns into products per 

minute. 

  



27. Which one of the following is not likely to bring about evolutionary change in a 

population? 

A. Crossing over 

B. Migration 

C. Mutation 

D. Genetic drift. 

The answer is B 

Crossing over, mutation and genetic drift all can cause genetic change in a population which in 

turn can lead to evolutionary change. However, migration has no effect on the genetic constitution 

of organisms and also cannot lead to evolutionary change. 

28. Which part of the vestibular apparatus responds to the vertical movement of the head? 

A. Vestibular canal 

B. Saccule 

C. Utricle 

D. Semi-circular canal 

The answer is D 

Movements of the head in all direction in space, while at rest (static equilibrium), are detected by 

the semicircular canals in the inner ear. 

However, during motion, the otoliths in the saccule and utricle respond to dynamic changes in the 

position of the head. These are responsible for dynamic equilibrium while the semi- circular canals 

for static equilibrium. The vestibular canal has no function in balance. 

29. Which one of the following ecological pyramids may be used to determine productivity 

in an ecosystem? 



A. Pyramid of energy. 

B. Pyramid of biomass. 

C. Pyramid of numbers. 

D. Pyramid of productivity. 

The answer is A 

Productivity of an ecosystem is the measure of the net energy output at each trophic level. This 

can only be illustrated by the pyramid of energy. 

30. The first carbohydrate made in photosynthesis is 

A. ribose sugar 

B. ribulose 

C. Phosphoglyceric acid 

D. Phosphoglyceraldehyde  

The answer is D 

The final stage of the process of photosynthesis take place in the stroma of the chloroplast. 

Ribulose bisphosphate (RUBP) combine with CO2 in the presence of RUBP carboxylase, to form 

an unstable 6-C compound. This readily breaks down to form 2 molecules of phosphoglyceric acid 

(PGA); the first stable product of photosynthesis. 

PGA is then reduced by NADPH2, using energy from one molecule of ATP, to form 

Phosphoglyceraldehyde (PGAL); the first carbohydrate of photosynthesis. 

31. In an endergonic reaction, the products of .the reaction contain 

A. more energy than the reactants and energy is released 

B. less energy than the reactants and energy is absorbed 

C. more energy than the reactants and energy is supplied 



D. less energy than the reactants and energy is released.  

The answer is C 

An endergonic reaction absorbs energy from the environment and this energy must be supplied. If 

the reaction is to proceed. Thus the product contains more energy than the reactants and energy 

should be supplied to the reaction to proceed. 

32. Which one of the following forms of environmental hazards is attributed to application 

of CFCs? 

A.  Greenhouse effect 

B. Acid rain 

C. Ozone layer depletion 

D. Eutrophication 

The answer is C 

Chlorofluorocarbon (CFCs) attack and destroy the ozone layer, leading to its depletion. 

Note: 

Greenhouse effect is caused by accumulation of CO2 in the atmosphere. 

Acid rain is caused by accumulation of acidic gases e.g. CO2 and SO2 in the atmosphere 

Eutrophication is caused by disposal of nitrate rich waste into water bodies. 

  



33. Which one of the curves in figure 2 correctly represents plants adapted for low light intensity? 

 

 

 

 

 

 

 

 

The answer is D 

For a plant adapted to low light intensity, rate of photosynthesis is optimum to low light intensity 

and have a low saturation. At high light intensities, the rate of photosynthesis is constant as it is 

limited by other factors. Thus curve D is the one that conforms to these observations. 

34. Which one of the following processes does not affect the "biochemical oxygen demand? 

A. Ammonification 

B. Nitrogen fixation 

C. Nitrification 

D. Denitrification 

The answer is D 

Bacteria that are involved in Nitrogen fixation, nitrification are aerobic and so require oxygen. 

Fig.2 Light intensity 
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Therefore, their activity increases the demand for O2 (BOD) in an aquatic habitat. However, 

denitrifying bacteria are anaerobic and their activities do not require oxygen. They thus do not 

alter the biological oxygen demand (BOD) 

35. The lung fish living in mud has its oxygen dissociation curve to the left of that for humans 

because 

A. there is a high level of carbon dioxide concentration in the mud. 

B. the lung fish's haemoglobin has a higher affinity for oxygen than that of humans. 

C. of the lower temperature of the h 

D. of low level of oxygen concentration in the mud. 

The answer is B 

Situation of the oxygen dissociation curve of the lung fish to the left of the human means that its 

haemoglobin has higher affinity for oxygen than that of humans. 

36. During locomotion, bones of a tetrapod are subjected to the following forces except 

A. shearing. 

B. compression. 

C. tension. 

D. expansion. 

The answer is D 

Bones of tetrapod’s experience force of shearing, compression and tension during locomotion but 

not expansion. 

37. Heat loss is most efficiently reduced in body extremities of endotherms by having 

A. veins and arteries parallel and close to each other. 

B. thick fur. 



C- thick subcutaneous layer. 

D. few sweat glands. 

The answer is A 

Body extremities of endothermic animals have a special arrangement of blood vessels. Veins are 

arranged close parallel to arteries. Heat is lost to veins as blood in the arteries goes to the extremes 

hence less heat is available in the extremes to be lost of the surrounding. This is called counter-

current heat exchange system. In addition to this the extremes are also reduced in size. 

38. Which one of the following constitutes the most energy transfer? 

A. Praying mantis feeding on flies.  

B. Aphids feeding on plant sap.  

C. Cat feeding on small mammals. 

D. Beetle larvae feeding on dung 

The answer is B 

Primary consumers receive more energy from their food compared to other consumers. This is 

because as energy is being transferred from the producer it becomes less due to energy losses. 

Aphids feeding on the plant sap are primary consumers. 

39.Which one of the following when at high levels in the blood, increases the rate of heart beat? 

A. Carbon dioxide.  

B. Thyroxine.  

C. Oxygen.  

D. Adrenaline. 

The answer is D 



Adrenaline has a direct effect on the heart. In high concentration, it increases the rate and force of 

heart beat. Carbon dioxide and thyroxin concentration increase heart beat only indirectly, in part 

through release of adrenaline. 

40. During locomotion in an earth worm, when longitudinal muscles contract in a region, the 

becomes 

A. thin and short. 

B. thin and long. 

C. thick and long.  

D. thick and short. 

The answer is D 

During locomotion in an earth worm, when the longitudinal muscle contract in a region, the region 

becomes thick and short and move forward. A region becomes thin and long when circular muscles 

contract and longitudinal muscles relax 

 

SECTION B 

41. Figure 3 show the variation of metabolic rate with environmental temperature in a mammal. 

Structure of a graph 

 

 

 

 

 

(a) What do point B and C represent? 
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Environmental temperature 

Basal metabolic rate 



(i) B: low critical temperature 

(ii) C: High critical temperature 

(b) Explain why the metabolic rate? 

(i) Is content between point B and C 

Between B and C, physical and behavioral mechanisms alone can regulate the body 

temperature. Thus, metabolic rate remains constant. 

(ii) Increases from point B and A 

From B to A, temperature is below the low critical temperature for the mammal. 

Physical mechanisms are augmented by chemical means to maintain body temperature. 

Metabolic rate increase in order to produce the excess heat required to make up for that 

lost to the environment. 

(iii) Increases from point C and D 

From C to D, temperature go above the high critical temperature for the mammal. The 

body’s physical cooling mechanisms fail and metabolism increases with temperature. 

As temperature rises, more energy is supplied to rise the metabolic rate higher in a form 

of a positive feedback mechanism. This may continue until the body tissue of the 

mammal burn out. 

(c) Explain how point B would differ between an animal’s living in cold regions and that living 

in warm region. 

B would be lower for animals living in cold regions and higher for one living in warm 

regions. 

Reason; 

Animals in cold regions have better insulating mechanism and can stand lower temperatures 

without change in metabolic rate compared to those from warm regions. 

42. Figure 4 shows dendrites from neurons A and B forming synapse with neuron C 
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  Explain what would happen if 

(i) Acetylholine increased the permeability of the post synaptic membrane to Na+ ions 

Na+ ions move into the neuron C causing membrane depolarization. If the Na+ ions 

surge into the neuron C is large enough, an action potential is generated in neuron 

C and an impulse is eventually transmitted from A and C. 

(ii) X increased the permeability of the post synaptic membrane to Cl- ions. 

CI- ions would move into neuron C reducing level of membrane polarization. If the 

CI-   surge is large enough, it would keep the membrane of C at such very low 

polarization levels (hyperpolarization) that no action potential can be elicited in C. 

this prevents transmission of an impulse from B to C 

 

(b) State a benefit of neuron C forming synapses with two neuron A and B 

It allows selective transmission of impulses to neuron C; A facilitating transmission 

while B inhibiting it. 

 

(c) State three functions synapses. 

- They facilitate transmission of impulses from one neuron to another. 

- They may inhibit transmission of certain impulses from one neuron to another. 

- They control the transmission of impulses from neuron in the nervous system. 

- They allow for summation of impulses. 

- Ensures integration of information from different parts of the euro system 

- Provide a mechanism for filtering out non-essential information 

- It ensures new impulses move in one direction 

- Transmit information betweeneuron 

  



 

43. Figure 5 shows the distribution of C3, C4 and CAM plants at different altitudes 

 

 

 

 

 

 

 

 

 

 

(a) Suggest reasons for the trends in the distribution of each of the plant species 

(i) C3 Plants 

Are more abundant at high altitude. 

Reason  (s) 

At high altitude, the partial pressure of oxygen and temperatures are lower. This 

reduces competition between carbon dioxide and oxygen for RUBP carboxylase 

enzyme and enhance carbon dioxide fixation. 

Thus, C3 plants are more abundant at high altitude where they can photosynthesis more 

efficiently. 

(ii) C4 plants 

Are more abundant at mid-altitude levels. 

Reason (s)  
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Since PEP carboxylase is not affect by oxygen concentration, temperature is the major 

limiting factor of photosynthesis in C4 plants. 

At low altitudes, temperatures are very high than at high altitude. Only moderate 

temperature of mid- altitude levels favor efficient photosynthesis in C4 plant, making them 

more abundant there. 

 

(iii) CAM plants 

Are more abundant at low attitudes 

Reason (S) 

CAM plants adapted to photosynthesizing more efficiently at higher temperatures. 

Such temperature can only be experienced at low altitudes, explaining their more 

abundance there. 

 

(b) State four physiological between C3 and C4 plants. 

C3 plants  C4 plants 

Carbon dioxide acceptor is RUBP Carbon dioxide acceptor is PEP 

First stable product is PGA First stable product is Oxaloacetic acid (OAA). 

Photorespiration occurs Photorespiration does not occur. 

Requires 18 ATP for the  synthesis of one 

glucose molecule 

Require 30 ATP for the synthesis of one 

glucose molecule. 

44. (a) Describe two force that enable water to move up the xylem vessels in a continuous column. 

- Water molecules are held together by cohesive force, loss of water from the leaves by 

transpiration exerts a tension or pull (transpiration pull) on the water in the xylem vessels. This 

pull is transmitted down from the petiole of the stem and finally to the roots, leading to 

continuous upward movement of water. 



- Absorption of water by root hairs into the xylem vessels creates hydrostatic force (root 

pressure) that pushes water up a tall tree. 

(b) Explain how light influences stomatal opening in a plant that has been previously in the dark. 

When exposed to light, starch of the guard cells is converted into malic acid, Malic acid dissociate 

into malate and H+ ions in the guard cells. 

H+ ions are transported to epidermal cells and H+ and K+ ions enter the guard cells. 

Increase in K+ and malate ions in the guard cells increases their osmotic pressure and more water 

enters from the surrounding cells by osmosis. 

The turgidity of the guard cells increases, making them to draw the stomata open apart opening 

the stomata. 

45. Figure 6 shows three population growth curve patterns a, b and c that occur  naturally 

Structure  

 

 

 

 

 

 

 

 

 

Describe and suggest reason for the observed pattern of each population growth curve. 

Key: 

(a) (b) (c) 

time time time 
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Fig. 6 



(a) shows small rapid cyclic variation of population about the carrying capacity  

Reason 

Rapid changes in environmental resistance occur in the population in either direction. Positive 

population  change is rapidly cancelled by an equal negative population change leading to 

equilibrium maintenance of population about carrying capacity. 

(b) Show cyclic variation at first followed a very high population rise and a huge drop to a new 

carrying capacity. 

Reason 

In an equilibrium population, there appears a factor such as emergence of food resources the causes 

a rapid rise in population density. The large numbers deplete the resources available to such a low 

level that it can only support fewer numbers than before. 

(c ) shows cyclic variation of population, of large amplitude about the carrying capacity  

Reason 

The population is controlled by presence or absence another organisms acting as a predator or 

prey. Increase in either causes reduction in the population of the other or vice versa, over a long 

period of time. 

46. In an oil seed plant species, the allele for tallness is dominant over that for dwarfness. Mean-

while the allele for chlorophyll production and non-chlorophyll show incomplete dominance. The 

heterozygous plants are variegated. 

(a) Using suitable symbols, construct a diagram of a cross between a tall plant with green leaves 

and a dwarf plant with variegated leaves, to show the genotype and phenotypes of the offspring 

Solution 

(a) let 

T be the allele for tall plant, 

t be the allele for dwarf plant 



G be the allele for chlorophyll production 

W be the allele for non- chlorophyll production 

A tall plant with green leaves would have genotype TTGG or TtGG. While the dwarf plant 

with variegated would gave genotype ttGW. Two crosses are possible in this case. 
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(b) Explain why 25% of the offspring of the cross in (a) would fail to survive. 

Parents    TTGG                  x             ttGW 

 

 

 

Gametes    TG          tG      tW 

 

 

 

 

 

 

Offspring    TtGG                            TtGW 

 

Phenotype  Tall with green leaves  Tall with variegated leaves 

 

Parents    TtGG                  x             ttGW 

 

 

 

Gametes   TG                  tG          tG      tW 

 

 

 

 

 

 

Offspring         TtGG                 TtGW      ttGG                        ttGW 

 

Phenotype         Tall with green leaves   

 

Dwarf with 

Green leaves 

Dwarf with 

Variegated leaves 



In the second cross, 25% of the offspring survival disadvantage in being  dwarf with  

variegated leave. They cannot reach out for enough light do not have enough chlorophyll 

to absorb light for photosynthesis. 

 


