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Answer all questions. 

[70 marks] 

 

 

1. DNA ligase is an important enzyme that connects DNA fragments. Which of the following 

is/are TRUE about DNA ligase?  

 

1) It is important to the DNA replication process  

2) It is important in molecular cloning  

3) It requires DNA fragments having sticky ends  

4) It could cut DNA molecules in the presence of ATP and Mg2+.  

5) It requires ATP for its function because the 3’-hydroxyl group of a DNA fragment needs to 

be phosphorylated before the DNA molecules could be ligated.  

 

A. 1, 2, 3  

B. 2, 3, 5.   

C. 1, 2  

D. 1, 5  

 

2. Two animal cells at different phases in the cell cycle can be induced to fuse to form a single 

cell with two nuclei.  This system provides a very useful tool for studying the cell cycle. 

Which of the following is CORRECT?  

 

A. When a cell in M phase is fused with a cell in G1 phase, the nucleus in M phase stops 

the mitotic process.  

B. When a cell in M phase is fused with a cell in G2 phase, the nucleus in G2 phase starts 

the mitotic process.  

C. When a cell in G2 phase is fused with a cell in G1 phase, both nuclei start the mitotic 

process.  

D. When a cell in M phase is fused with a cell in G1 phase, the nucleus in G1 phase starts 

DNA synthesis. 

 

3. Which of the following statements about cytokinesis in plant cells is/are NOT correct? 

 

1) Plant cells form cell plates  

2) Cytokinesis can start during mitosis 

3) Plant cells have a contracting ring  

4) Membrane fusion connects cell plate and the cytoplasmic membrane of the mother 

cell.  

5) Golgi apparatus does not participate in cytokinesis of a plant cell until two daughter 

cells are formed. 

 

A. 1, 2, 4 

B. 3  

C. 3, 5 

D. 4, 5  
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4. Which of the following are TRUE about checkpoints in the cell cycle?  

(1) If a cell in the G1 phase does not receive a signal at the G1 checkpoint, the cell usually 

goes into the G0 phase.  

 

(2) A cell must receive a signal at the G2 checkpoint to go into mitosis.  

(3) A cell must receive a signal at the M checkpoint to go into mitosis.  

(4) The protein factors that control checkpoints in cell cycle are mostly present in nuclei.   

(5) The cell cycle in unicellular organisms does not have checkpoints.   

 

A. 1, 2  

B. 1, 3 

C. 1, 3, 4  

D. 2, 3, 4  

 

5. In cloning the first mammal, researchers used a mammary cell as the nuclear donor and fused 

it with an enucleated egg (cell with nucleus removed).  Which of the following is 

CORRECT?  

 

A. The mammary cell was in G1 phase  

B. The mammary cell was in G2 phase  

C. The mammary cell was in S phase  

D. The mammary cell was in G0 phase    

 

6. In creating “golden rice” that produces betacarotenes in rice kernels, the genes responsible for 

betacarotene synthesis are transformed.  Which of the following is/are TRUE?  

 

(1) The researcher used normal rice for transformation  

(2) The researcher used Ti plasmid for transformation  

(3) The researcher used a dicot plant for transformation first followed by  

crossing between the dicot plant and the rice plant  

(4) Golden rice has a higher nutritional value than normal rice  

(5) Beside Agrobacterium, the researcher also used another bacterium, Escherichia coli in 

construction of transforming vectors.   

 

A. All are correct  

B. 1, 2, 4, 5                  

C. 1, 2, 3  

D. 1, 2  
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7. Which of the following is/are TRUE about telomeres?  

 

(1) Telomeres are present in all DNA in eukaryotic cells  

(2) Telomeres are present in bacterial plasmids  

(3) Telomeres are required for replication fork formation  

(4) Telomeres are specific sequences present in eukaryotic chromosomes  

(5) Telomeres are required for maintaining chromosomal length   

 

A. 1, 3, 5,  

B. 3, 4, 5  

C. 4, 5   

D. 2  

 

8. Apoptosis was first described in nematodes and was later found to be present in many 

organisms.  Which of the following is NOT true about apoptosis?  

 

A. It was discovered by cell lineage analysis of nematodes  

B.  It is a critical process in animal development 

C. It is controlled by a single gene        

D. It is found in insects  

 

9. Which of the following cell cycle phases is usually the shortest in duration?  

 

A. G1  

B. G0  

C. G2  

D. M 

 

10. Which of the following about tRNA is/are CORRECT?  

  

(1) There are stem-loop structures  

(2) It consumes ATP in synthesis of aminoacyl tRNA  

(3) tRNA is synthesized by RNA polymerase III  

(4) tRNA is synthesized as a precursor and was processed before it is functional.  

(5) Although the theoretical number of tRNA molecules is 61, the actually number of tRNA 

molecules in most of the cell is smaller, partially because some anticodons can recognize 

more than one codon. 

 

A. 1, 2, 3  

B. 1, 2, 4  

C. 1, 2, 5          

D. 1, 2, 3, 4, 5 
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11. Which of the following is/are TRUE about endosymbiosis?  

 

(1) Both plastid and lysosome are products of endosymbiosis  

(2) Eukaryotic cells could engulf other eukaryotic cells to establish a symbiotic relationship  

(3) Cyanobacteria are ancestors of plastids and mitochondria  

(4) Cyanobacteria lost their chlorophyll b gene in endosymbiosis.  

(5) Flagella of some eukaryotic cells are derived from cyanobacteria   

 

A. 1, 3, 5  

B. 1, 2  

C. 2, 4  

D. 2        

 

12. The inner ear of humans, and most other mammals, is sensitive to body position and balance.  

What organ(s) is/are responsible for this?  

 

A. cochlea  

B. cochlea and basilar membrane  

C. semicircular canals  

D. semicircular canals, utricle, and saccule          

   

13. Flukes are often parasites in or on another animals.  They could cause diseases in human 

beings.  Blood fluke (Schistosoma mansoni) is a parasitic trematode that infects men. Which 

one of the following is NOT true about its life cycles? 

 

A. There are two types of larvae in the fluke  

B. It reproduce asexually in the human host        

C. The larvae need water to swim   

D.  Its infection of human being is through skin  
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14. The figure below shows cytological and biochemical changes of a human infected by HIV.  

There are three curves in the figure labelled as 1 through 3. Which of the following is 

CORRECT? 

 

 
A. Curve 1 represents viral numbers  

 Curve 2 represents concentration of antibodies against HIV  

 Curve 3 represents T–cell mediated immunity          

B. Curve 1 represents T–cell mediated immunity         

Curve 2 represents concentration of antibodies against HIV  

Curve 3 represents viral numbers 

C. Curve 1 represents T–cell mediated immunity         

Curve 2 represents viral numbers   

Curve 3 represents concentration of antibodies against HIV    

D. Curve 1 represents concentration of antibodies against HIV   

Curve 2 represents T–cell mediated immunity         

Curve 3 represents viral numbers 

 

15. Which of the following is FALSE about the differences between the vertebrate skeletal 

muscles and smooth muscles?  

 

A. Skeletal muscle is more sensitive to electrical stimulation while smooth muscle is more 

sensitive to chemical stimulation  

B. Skeletal muscle has a certain length in the resting state; smooth muscle has not  

C. Smooth muscle contracts more than skeletal muscle after stretching  

D. Skeletal muscle consumes 10% less of the energy than that of smooth muscle for the 

same degree of contraction  

 

16. Which of the following act to block polyspermy in humans? 

 

 A. Fusion of egg and sperm   

 B.  Oocyte membrane depolarization   

 C.  Swelling of fertilized oocyte  

 D.  All of above  
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17. Increased arteriolar resistance contributes to hypertension. Which one of the following factors 

contributes to the increased vascular resistance most significantly?  

 

A. Vessel length  

B. Vascular diameter  

C. Blood viscosity  

D. Total leukocyte counts 

 

18. When people lose blood quickly as happens in a car accident, which of the following 

situations will NOT occur  

 

A. Stroke volume increases; cardiac output increases   

B. Blood volume decreases but interstitial fluid increases  

C. Increase in the resistance of blood vessel  

D. Decrease of sodium concentration in urine 

 

19. Key enzymatic differences between liver, kidney, muscle and brain account for their 

differences in the utilization of metabolic fuels. Which of the following does NOT represent 

such a biochemical difference?  

A. The liver contains glucose 6-phosphatase, whereas muscle and the brain do not. Hence 

muscle and the brain, in contrast with the liver, do not release glucose into the blood.  

B. The liver has little of the transferase needed to activate acetoacetate to acetoacetyl CoA. 

Consequently, acetoacetate and 3-hydroxybutyrate are exported by the liver and be used 

by heart muscle, skeletal muscle and the brain.  

C. Under conditions of prolonged starvation, the fatty acids stored in the adipose tissues 

will be converted into ketone bodies there before being transported to the brain and 

muscle for complete oxidation.           

D. Lactate dehydrogenase does not appear to exist in the heart muscle. As a result, the 

heart depends on aerobic oxidation to obtain the energy for its continuous pumping.   

 

20. An action potential in neurons is characterized by all of the following EXCEPT that  

 

A. It is initiated by opening of voltage-gated potassium channels     

B. It is regarded as a regenerative response  

C. It is regarded as an all-or-nothing response  

D.  It does not reduce in magnitude with space or time  
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21. Light for the germination of seeds is 

 

A. necessary only for some plant species 

B. quite essential for all parasitic plants 

C. an essential factor only for light loving plants 

D. is not a limiting factor for germination in any species 

 

22. Lowering the level of a hedge with a hedge trimmer stimulates the hedge to become bushy 

because 

 

A. It stimulates the production of ethylene gas.  

B. Removing the apical meristems makes more auxin, which stimulates lateral branch buds 

to grow.  

C. Removing the apical meristems makes less ethylene, which stimulates lateral branches 

to grow  

D. Removing the apical meristems results in less auxin, which then allows lateral branches 

to grow.   

 

23. When we refer to a plant as a “short-day plant”, the exact meaning is 

 

A. The plant flowers in winter  

B. The plant flowers when day is shorter than 12 hours  

C. The plant flowers only in the equator area  

D.  The plant flowers when night is longer than its own critical night length      

 

24. Which of the following is the photoreceptor that responds to day-length?  

 

A. Chlorophyll 

B. Carotenoids  

C. Cytochrome   

D. Phytochrome                

E. Retinal 

 

25. Which of the following statements is CORRECT?  

 

A. A flower is a reproductive organ  

B. A flower lacking any of sepal, petal, stamen or carpel is an imperfect flower  

C. Most grasses have imperfect flowers  

D. Floral parts in all angiosperms are arranged as four whorls  

 

 

 

 

 

 

 

 

 



8 

 

26. One of the means to prevent self-fertilization in plants is self-incompatibility. Which  

of the following statements is/are TRUE about self-incompatibility?   

 

(1) The plants that show self-incompatibility have a unique stigma structure.  

(2) The flowers of the plants that show self-incompatibility only produce pollen when stigmas 

fail to develop.  

(3) Self-incompatibility is analogous to the animal immune response in that both have the 

ability to distinguish the cells of “self” from those of “nonself”.  

(4) Pollen from one plant will only develop a pollen tube on its own stigma if a pollen from 

another plant is present on the stigma.  

(5) Pollen from one plant will develop a pollen tube on its own stigma, but will not be able to 

fertilize the egg.   

 

A. 1, 2  

B. 3, 4, 5  

C. 4, 5  

D. 3, 5    

 

27. Where do you find cells that undergo meiosis in plants?  

 

A. In the shoot apical meristem  

B. In the pollen  

C. In embryo sacs  

D. In the ovule 

 

28. Which of the following structures of plants consists of haploid cells?  

 

A. Sporophytes  

B. Sporocytes   

C. Sporangia  

D. Gametophyte    

 

29. Which of the following is NOT an essential mineral element for plants? 

 

A.  potassium 

B.  magnesium 

C.  calcium 

D.  lead 

 

30. Which of the following will harm a dicotyledonous plant the MOST? 

 

A. Removal of the central pith 

B. Removal of the cork 

C. Removal of the bark 

D. Removal of the cork cambium 
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31. In animal behaviour a sign stimulus could trigger a fixed action pattern (FAP).  Which of the 

following is NOT an example of sign stimulus-FAP?  

 

A. Some moths fold their wings and drop to the ground when they detect an ultrasonic 

signal from bats.  

B. A wasp finds its nest according to the surrounding objects.  

C. A newly hatched bird cheeping loudly in begging for food when its parent returns to 

nest.        

D. Breeding mayflies lay eggs when they detect water.   

 

32. Some birds (e.g. Gulls) feed on mollusks.  The birds grasp the prey and fly upwards to a 

certain height before they drop the prey onto a rock to break the shells. If the shell was not 

broken by the first drop, the birds will pick it up and drop it again until it is broken.  In one 

experiment, researchers found the following relationship between the drop heights and the 

number of times it was dropped before the shell broke. 

 
According to the optimal foraging theory, which of the following is the most likely height that 

the birds would fly to drop the shells?  

 

A. 6.5 m  

B. 4.5 m       

C. 2.5 m  

D. 3.5 m  
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33. An experiment is designed to test this hypothesis: the number of yellow jacket wasps at a 

feeding site visually affects the feeding-site choices of workers collecting nectar.. Four 

feeders with zero, one, two or eight individual decoys are prepared, as shown in the figure 

below. One nectar dish is placed in the middle of each feeder. You then observe the feeding-

site choice made by each worker.    

 

 
 

 

 

 

Which of the followings should NOT be included in this experimental design?  

 

A. Using live individuals as decoys.   

B. Placing the four feeders with nectar dishes randomly and alternatively.  

C. Using the nectar solutions of equal concentration among the feeders.  

D. Preventing other species from visiting the feeders.    

 

34. As seen in the left-hand graph, a population of moth species A exhibits individual variation in 

body colour. The environment in which this population lives includes predators, such as birds, 

which find species A palatable. The environment also includes other moth species unpalatable 

to birds: one individual from each of three species (1~3) is shown in the right-hand 

illustration. Species 1, 2, and 3 are similar to different phenotypes found within species A: 

species 1 to lighter individuals, species 2 to individuals with intermediate phenotype, and 

species 3 to darker individuals. After capturing and tasting species 1, 2 and 3, birds learn to 

avoid eating them. Species A is considered a Batesian mimic of the other species. If species 3 

becomes most abundant in this habitat, which graph accurately predicts what you would 

observe in species A? (The dotted line represents the mean value of the original population of 

species A.)    
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35. Eusocial honeybees have a specific system of sex determination. Females are diploid (2n) and 

develop from fertilized eggs; males are haploid (n) and develop from unfertilized eggs. 

Assuming that the queen copulated with a single male, which of the following is/are most 

likely TRUE for this social group?     

 

I.   The males have mothers but not fathers.  

II. A female should foster her brothers to increase her inclusive fitness rather than trying to 

increase her direct reproduction.   

III. It is advantageous to females' (workers‟) fitness if the queen produces sons and daughters 

in equal proportions.      

IV. A female should remove the eggs of other females (workers) from the nest to increase her 

fitness. 

 

A. Only I and II  

B. Only I and III  
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C. Only I and IV  

D. Only II and III  

 

36. Honeybee workers (Apis species) perform dances to transmit information about the distance 

and direction of the food source. 

 

What is the primary sensory mechanism involved in this communication between colony 

members in the nest?   

 

A. Acoustic  

B. Gustatory  

C. Olfactory  

D. Tactile  

 

37. The vampire bat of Costa Rica is often not able to acquire blood from a mammal on a given 

night. Wilkinson (1984) trapped bats which were not allowed to feed for a night and found 

that they were given regurgitated blood by certain cave-mates. Based on this knowledge, 

which of the following observations are indispensable to confirm the occurrence of reciprocal 

altruism in this species?   

 

Data showing that:  

I.  blood is exchanged only between kin.  

II.  blood is exchanged between non-kin.  

III.  weak bats are frequently given blood even if they cannot give it to others.  

IV.  bats who are given blood donate it to those who have given it to them before.   

 

Combinations:  

 

A. Only I   

B. Only IV   

C. I, III   

D. II, IV 

 

38. In a certain bird species, territory-holding males are sexually mature, have red chest feathers 

and aggressively drive out intruders. Several models, shown below, were built to test territory 

defence in this species. What is the most likely sequence of attack on these models in 

decreasing order of aggression?   

 

I.  A model of a normal juvenile bird with brown chest feathers  

II.  A model of a normal adult bird with red chest feathers  

III.  A model of an adult bird with brown chest feathers  

IV. A model of a juvenile bird with red chest feathers   
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Sequences 

 

A. I - III - IV-  II  

B. I - IV - III - II  

C. II - III - IV - I  

D. II - IV - III - I 

 

39. Animals can use their circadian clocks to determine direction from the position of the sun. In 

a particular experiment conducted in Iceland, a bird, kept in a cage open to the sky, was 

trained to seek food on the western side. Its circadian rhythm was then phase-delayed by 6 

hours and after phase shifting, the bird was returned to its open cage at 12.00 noon real time. 

It was observed to seek food in the 

 

A. north 

B. south 

C. east 

D. west 

 

40. Young laughing gull chicks peck at the tip of the parent's beak which, in turn, induces the 

adult gull to regurgitate food. Experiments were conducted with one-day old and three-day 

old chicks, the latter being reared with their parents. These chicks were presented with the 

following models of the parent head and the following responses were obtained 

 
Choose the correct interpretation of the experiment.   

 

A. Pecking behaviour is a fixed action pattern where any long pointed object acts as an 

equally effective stimulus.  

B. The pecking rate of laughing gull chicks increases with age.  

C. The response of one-day old chicks is more pronounced when the model is closer to that 

of the parent.  
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D. Act of pecking is an innate behaviour while the discriminatory capacity of the chicks is 

a result of learning. 

 

41. Glucose-6-phosphate dehydrogenase (G6PDH) is encoded by a single X-linked gene in 

humans. There are multiple functional alleles for this gene, such as A1, A2, etc.  G6PDH 

dimers are made in cells and secreted into blood. If a woman has both A1 and A2 allele for 

G6PDH, what type(s) of dimers is/are found in her blood?  

 

A. Only A1A1    

B. Only A2A2     

C. Only A1A2     

D. Only A1A1 and A2A2   

 

42. How does the occurrence of self-fertilization relative to cross-fertilization affect the fixation 

of an advantageous and recessive allele that newly appeared in a population by mutation?   

 

A. The allele will be fixed most quickly when the relative occurrence of self-fertilization is 

highest.  

B. The allele will be fixed most quickly when the relative occurrence of self-fertilization is 

lowest.  

C. The allele will be fixed most quickly when the relative occurrence of self-fertilization is 

moderate.  

D. The relative occurrence of self-fertilization does not affect the fixation of the allele.  

 

43. Darwin's finches are a prime example of adaptive radiation. Which of the following best 

describes this adaptive radiation correctly?   

 

A. The genetic variability that can be found among individuals of the same species.  

B. The evolutionary process by which different forms, adapted to different niches, 

 arose from a common ancestor.  

C. A sudden diversification of a group of organisms from closely related species.  

D. The evolutionary process that allows for the changes that occur within the same 

 lineage.  

 

44. Which of the following can children only inherit from their mother? 

A mutation: 

 

A.  on the X chromosome. 

B.  on the Y chromosome. 

C.  in the mitochondrial genome. 

D.  in a maternally imprinted gene 
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45. By using modern technology, the gene that determined height in Mendel's pea plants was 

discovered to be the gene Le that codes for the enzyme involved in biosynthesis of the 

gibberellin hormone GA1. The two alleles for this gene, T and t, differ in only one nucleotide. 

The enzyme produced by the recessive t allele has efficiency as low as 1/20 of the normal 

enzyme. Which of the following statements is CORRECT? 

 

A. GA1 is directly involved in auxin biosynthesis in the pea plant. 

B. The product of the T allele is responsible for the normal gibberellin hormone. 

C. A F1 plant from a cross between TT and tt plants will have 1/20 enzyme activity of that 

of normal plant. 

D. Treatment of a tt plant with gibberellins hormone fails to make it grow to become a tall 

plant. 

 

46. Some fruit flies (Drosophila melanogaster) have a mutation that makes them shake. These 

fruit flies are called “shakers”. 

  

 An experimental cross is shown below: 

 

 
 

What kind of inheritance best explains the inheritance pattern for the shaker gene? 

 

A.  Somatic dominant 

B.  Somatic recessive 

C.  X-linked dominant 

D.  X-linked recessive 

 

47. A man with a genetic disease marries a phenotypically normal woman. They have four girls 

and four boys; all of the girls have the same disease as their father, but none of the boys does. 

What is the MOST LIKELY explanation? The disease is caused by: 

 

A.  an autosomal dominant allele. 

B.  an autosomal recessive allele. 

C.  an X-linked dominant allele. 

D.  an X-linked recessive allele. 
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48. There is a degenerative disease which develops in people between 35 and 45 years old. It is 

caused by a dominant allele. A couple has two children, who are both younger than 20 years 

old. One parent has the disease (heterozygote), but the other parent, who is 50 years old, does 

not. What is the probability that the BOTH children will develop this disease when they 

become older? 

 

A.   1/16 

B.   3/16 

C.   1/4 

D.   9/16 

 

49. A mutation results in the absence of sweat glands, a disease called anhidrotic ectodermal 

dysplasia. A woman suffering from this disease has a mosaic of skin patches lacking sweat 

glands. The woman is likely to be: 

 

A. homozygous for an autosomal recessive mutation. 

B. heterozygous for an autosomal dominant mutation. 

C. homozygous for a X-linked recessive mutation. 

D. heterozygous for a X-linked recessive mutation. 

 

50. In a breed of rabbits, multiple alleles with the following dominance relationships control coat 

coloration: 

 

C (agouti) >cch (chinchilla) >ch (Himalayan) > c (albino) 

 

An experimental cross between agouti and Himalayan produced 50% agouti and 50% 

Himalayan progeny. Which of the following crosses could produce this result? 

 

I. Cchxchch 

II. Cc x chc 

III. Cchx chc 

IV. Cc xchch 

 

A. I, II and III 

B.   II, III and IV 

C. I, III and IV 

D. I, II and IV 

 

51. For terrestrial and most aquatic environments, neither animal nor plant life could exist 

without the metabolic "services" provided by 

 

A. chemoheterotrophs  

B. extremophile archaeans  

C. Fungi         

D. Homo sapiens  
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Question 52 - Question 55 : Algae play very important roles in ecosystems.  They are also 

diverse in pigmentation.   

  

52. Red algae differ from green algae and brown algae in that  

 

A. Red algae produce agar  

B. Red algae do not produce chlorophyll a  

C. Red algae do not have sexual reproduction  

D. Red algae do not produce flagellated cells in their life cycle.   

  

53. Dinoflagellates are a group of algae.  Their pigments are similar to brown algae.  Therefore, 

the pigments of a typical dinoflagellate are similar to 

 

A. Pigments of Chlamydomonas  

B. Pigments of Volvox  

C. Pigments of a diatom               

D. Pigments of a red alga  

 

54. According to their pigmentation, which algal group would be most likely to perform 

photosynthesis in deepest water?  

 

A. Red algae             

B. Green Algae  

C. Brown algae  

D. Golden algae 

 

55. Seaweeds are large marine algae and they play very important role in marine ecosystems.  

Which of the following is/are NOT true about seaweeds?  

 

(1) Most seaweeds are brown algae.  

(2) Diatoms can sometimes be large enough to be included as seaweeds.  

(3) Seaweeds have complicated structures such as leaves.  

(4) Seaweeds live in deep water  

(5) They use their holdfast to absorb nutrients   

 

A. 1, 2, 3, 4       

B. 2, 3, 4, 5 

C. 1, 3, 4, 5 

D. 1, 2, 4, 5  
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56. Species M had been introduced multiple times to an ecosystem outside its native distribution, 

but could not establish itself. Although no parameter in ecosystem changed between the 

different attempts, the final one introduction was eventually successful, and led to a rapid and 

wide-spread expansion of species M in the ecosystem. Which of the followings is the MOST 

plausible explanation for why species M was not natively distributed in this ecosystem? 

 

A. There are too many competitors of species M in the ecosystem 

B. There are too many predators of species M in the ecosystem 

C. Species M is not able to disperse to the ecosystem on it own 

D. The abiotic environment in the ecosystem is not suitable for the growth of species M 

 

57. A large forest is cleared. The land is rapidly colonized by species with which of the following 

characteristics? 

1) long lifespan 

2) rapid reproduction 

3) fast growth 

4) strong dispersal ability 

5) strong defense against natural enemies or predators 

 

A. Only 1, 2, 3 

B. Only 1, 2, 5 

C. Only 1, 4, 5 

D. Only 2, 3, 4 

 

58. It has been demonstrated that house roaches show less threat to human health than mosquitoes 

in terms of serving as disease vectors. Which feature possessed by roaches given below may 

explain this observation? 

 

A. piercing mouthpart, injecting saliva into the tissue which it feeds upon 

B. chewing mouthpart, swallowing food without saliva 

C. mouthpart sponge-like, secreting saliva upon the food they feed on 

D. microhabitats they prefer much more cleaner than those by mosquitoes 

 

59. A typical biomass pyramid is represented in the figure below. 

 
If A represents a primary producer, then E is likely to be a 

 

A. photo-litho-heterotroph 

B. chemo-organo-heterotroph 

C. chemo-litho-autotroph 

D. photo-organo-heterotroph 
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60. The reproductive effort of a plant is defined as the ratio of the dry weight of its reproductive 

organs to that of its above-ground tissues. The productive effort of two plant species M and 

N, as compared to their leaf biomass is plotted in the graph below. 

 
 Choose the correct interpretation 

 

A. M is a r-strategist adapted to a highly disturbed habitat 

B. N is a k-strategist adapted to a highly disturbed habitat 

C. N is a r-strategist growing under favorable environmental conditions 

D. M is a k-strategist growing under favorable environmental conditions 

 

61. Study the adjoining schematically drawn evolutionary lineage. The derived characters A, B 

and C represent, respectively 
 

 
A. vertebral column and cranium, jaw, lung 

B. tail, heart, teeth 

C. heart, gill, cranium 

D. cranium, cloaca, hepatic portal system 

 

62. Development in marine mollusсs may be characterized by 

 

A. trochophore larva only 

B. trochophore and veliger larva 

C. direct development without larval state 

D. all of them are correct 
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63. The following characteristics correspond to: unicellular organisms, eukaryotic cell with 

micronuclei and macronuclei, asexual reproduction by transverse binary fission and sexual 

reproduction by conjugation. Most are free-living. 

 

A. Rhizopoda 

B. Apicomplexa 

C. Zoomastigophora 

D. Ciliophora 

 

64. The main characteristics of the Asteraceae family are 

 

A. calyx in the form of a pappus, sympetalous corolla 

B. inferior ovary 

C. seed separated from the pericarp 

D. all of them are true 

 

65. The Orchidaceae family present 

 

A. superior ovary, three-carpellate, one loculed ovary 

B. showy labellum, pollen grains united in a mass 

C. plants with terrestrial habitat only 

D. androecium with two whorls of stamens of six stamens each 

66. The following summaries describe recently published research results. 

 
 

Based on these studies, which of the following statements best describes the common 

evolutionary processes in plant and animal genes?  

 

A. The evolutionary rates of genes are accelerated in short-lived animals and plants.    

B. The evolutionary rates of genes are accelerated in higher animals and plants.   
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C. The evolutionary rates of genes are accelerated in animals and plants which lived in 

higher temperature regions.   

D. Direct comparisons of homologous genes between animals and plants show that plants 

evolve faster than animals.   

E. The fast evolutionary rates of mitochondria genes make them ideal for phylogenetic 

comparison between distant lineages.    

 

67. Which of the following pairs does NOT show a monophyletic group - paraphyletic group 

relationship?   

 

A. Monocots - Dicots   

B. Tetrapods - Bony fishes   

C. Echinoderms - Chordata   

D. Birds - Reptiles  

 

68. The following figure shows a hypothetical evolutionary tree of species a~ e along with the 

variability between pairs of these species.    

 

 

 
 

Choose a statement that is CORRECT.   

 

A. The speciation rate shows a linear relationship to evolutionary time.   

B. Species variation shows a linear relationship to evolutionary time.   

C. The species pair a - b and the pair c- d shows sister group relationship.   

D. Species a can be used as an outgroup for the other four species.   

 

69. Which of the following statements about speciation is CORRECT?  

 

A. Sympatric speciation occurs more gradually and more slowly than allopatric speciation. 

B. The divergence of two maggot fly races is an example of allopatric speciation due to 

mating time differences.   

C. The evolution of cultivated wheat is associated with polyploidization. This is an 

example of sympatric speciation.   

D. Allopatric speciation is usually associated with stronger secondary reproductive barriers 

than sympatric speciation.   
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70. The following figure shows a mushroom belonging to the Basidiomycetes.    

 

 
Which of the following combination is CORRECT for the nuclear ploidy states of structures 

a~ c?    

 

 Ploidy state of structure 

a b c 

A n 2n n+n 

B 2n n n+n 

C n n n 

D n+n n n+n 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

END OF QUESTION PAPER 

 


