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Part A – Structured Essay 
Answer all four questions on this paper itself. 

(Eachquestioncarries10 marks) 

 

 

1. (A) (i) Give a suitable chemical compound for the followings. 

a) The compound consist of many polypeptides of sulphur bridges and Ionic bonds. 

Haemoglobin/ Collagen       (1 mark) 

b) Single stranded compound having phospho-disaster band. 

RNA         (1 mark). 

c) The food storage compound in animals having 1-4, 1-6 glycosidic bonds. 

Glycogen                    (1 mark.) 

(ii) a)  Name a carbohydrate which involves translocation in plants. 

Sucrose                              (1 mark). 

b) Name the components of the carbohydrate given by you in question ii) a) and state a 

special feature of it. 

Non-reducing        (1 mark) 

(iii) State two features found only in Eukaryotic cells. 

Cytoskeleton          

Organized nucleus/ Membrane bounded organelles               (2 marks) 

(iv) Write the importance of mitosis 

Maintaining genetic stability        

Promote the growth and development       

Asexual reproduction         

Regulate the cell regeneration/ replacement                (4 marks) 

(v) State the organelle which is found in higher amount in the following cells. 

a) Neutrophils    Lysosome      

b) Thyroid gland cells  Golgi complex       

c) Companion cell in phloem tissue Ribosomes/ mitochondria            (3 marks). 

 

(B) (i) The following are the some structure of invertebrates. 

a) Endoskeleton 

b) Radula 

c) Tentacles 

d) Antenna 

e) Suckers 

f) Compound eye 

Which of the following structure are found in the following animals. 
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1. Prawn 

d, e           

2. Garden snail 

b, c           

3. Cuttlefish 

a, b, c, e           

4. Star Fish 

a, c                  (10 marks) 

(ii) State the vertebrate classes that have internal fertilization and homoeothermic.  

Aves, Mammalia                   (2 marks) 

(iii) Give 2 vertebrate classes that have external fertilization and their excretory product is 

urea?  

Chondrichthyes                 

Amphibia                  (2 marks)  

(C)  (i) What are the major parts of human stomach? 

 Fundus, Body, Phyloric Antrum     (3 marks) 

(ii)  State the hormone which inhibits the functions of stomach.  

Secretin    (1 mark) 

(iii) What is peristalsis?  

Movement which occurs due to the alternative contractions of circular and longitudinal 

muscles 

Wave-like and rhythmic movement         (1 mark) 

(iv) What are the benefits of intake of high amount of fibres in the diet?  

Induce Peristalsis movement  

provide bulkiness for food/ satisfy the appetite  

prevents constipation  

prevents gastrovascular disorders              (for any 2) 

Mention the places where the enzymes responsible for the protein digestion are secreted and  

indicate their respective enzyme/enzymes.  

Stomach  Pepsin         

Pancreas  Trypsin/ Trypsinogen       

   Carboxy peptidase       

Small intestine Amino/ Dipeptidase     (for 3+3) 

  (6 marks) 

   (40 x 2.5 = 100 marks)  
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2. (A) (i) What is the main function of ventilation in human?  

Supplies O2 to the lungs  

Removes CO2 from the lungs                                                                                  (1 mark) 

(ii) What is the average respiratory rate of a healthy adult human at rest?  

12-15 respiratory cycles /minute                                                                            (1 mark) 

 

 

(iii) What is meant by respiratory pigment?  

Organic compound which combines with O2 in high O2 concentration and releases O2 

(reversibly) in low O2 concentration                                                                       (1 mark) 

(iv) Mention the importance of respiratory pigments in complex organisms.  

Solubility of O2 in blood is low. So, transports O2 with respiratory pigments to the 

organs                                                                                                                     (1 mark) 

(v) a)  Name the two parts in human respiratory tract where secretion of mucus occurs?  

Nasal cavity, Trachea                                                                                          (2 marks) 

c)  State two functions of mucus which is secreted on respiratory tract.  

 Moistening, Trap dust/ microorganism       (2 marks) 

(vi) Name the cells which form alveoli?  

Simple squamous epithelium         

Septal cells/ Surfactant secreting cells        

Macrophages                                                                                                         (3 marks) 

(vii)  

a) What do you mean by tidal volume?  

During normal breathing, the volume of air that moves into the lungs or expelled from 

the lungs                                                                                                                (1 mark) 

b) What is the importance of functional residual volume?  

Prevent collapsing of alveoli after expiration.                                                      (1 mark) 

(B) (i) Mention the type of circulatory system found in each animals given below. 

a) Earthworm    Single closed circulation   

b) Star fish        Closed circulation lacks heart   

c) Crocodile      Completed double circulation                                                    (3 marks) 

(ii) Name the tissue layer which forms the wall of heart. 

Epicardium           

Myocardium           

Endocardium         (3 marks) 
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(iii) a) Name the components which make conduction system of human heart. 

 SA node, AV node, His/AV bundle                                                                   (3 marks)  

b) Mention the components of nervous system and hormones which affects on the rate of 

heart beat in human.  

Sympathetic, Parasympathetic                                                                         (2 marks)  

Adrenaline, Thyroxine                                                                                      (2 marks) 

(iv) Events which are taking place during a cardiac cycle given below: if that particular event 

is correct write as “correct” and if it is wrong write as “wrong” in the given brackets. 

a) During Cardiac systole the aortic pressure is less than that of ventricular pressure  

(√) 
b) When the heart is in a complete cardiac diastole, small amount of blood enters into 

ventricle (√) 

c) Time duration of our cardiac systole is 0.01 seconds.(X) 

 

(C) (i) Write the excretory structure/structures of the given animals. 

a) Leech             Nephridia  

b) Seaturtle       Kidney, Salt gland  

c) Human        Kidney, Sweat gland                                                                      (5 marks)   

(ii) 

a) What is glomerulus? 

A ball like structure made of blood capillaries which is surrounded by Bowman’s  

capsule         (1 mark)  

b) What is ultrafiltration taking place in nephron?  

Filtration of blood under high pressure from the glomerulus into the Bowman’s     

capsule.(1 mark)  

        c) What is the modification in glomerulus for the process ultrafiltration described in   part  

(b) above. ecap 

Diameter of efferent arteriole is smaller than that of afferent arteriole…………(1 mark) 

(iii) State the places in human nephron where the reabsorption of water occurs without the 

influence of hormones.  

 Proximal convoluted tubule, Descending limb of loop of Henley.  (2 marks) 

 

(iv) State the location in human nephron where Na+ ions are passively reabsorbed?  

Ascending limb of loop of Henley (1 mark) 
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3.(A) (i) What is the meant by synapse? 

The functional junction between two irritable cells without direct physical contact is                                 

synapse. (1 mark) 

(ii) How neurotransmitters differ from hormones?  

Neurotransmitters are released into synaptic cleft. But hormones are released into blood. 

          (2 marks) 

 

(iii) What should happen to stop signals when a nerve impulse is transmitted through synapse 

and reach post synaptic membrane?  

Hydrolysis of neurotransmitter by enzymes                    

Neurotransmitters are rtured by presynaptic membrane                                 (2 marks) 

(iv)  

a. What is the functional unit of nervous system of vertibrates? 

Reflex         (1 mark) 

b. What are the components of the functional unit that you have mentioned in (iv)(a). 

Sensory neuron  

Intermediate neuron  

Motor neuron                                                                                                         (3 marks) 

(v) Name the chemoreceptors found in human body? 

Sensory neuron          

Intermediate neuron          

Motor neuron                     (3 marks) 

 

(vi) Name the cells found in the three layers of human retina. 

Outer layer         pigmented epithelial layer  

Middle layer       photoreceptor layer  

Inner layer         nervous tissue layer                                                                      (3 marks) 

 

(B)  (i) a) Define the internal and external fertilization. 

Internal fertilization   Male introduces their gamete into female reproductive tract and 

fertilization occurs inside the female reproductive tract (internal fertilization) 

External fertilization                                                                                   (1 marks) 

Gametes are released into external environment and fertilization takes place in the 

external environment.                                                                                  (1 mark) 

b) Give the invertebrate phyla which show only internal fertilization? 

        Platyhelminthes, Nematoda, Arthropoda                                                         (3 marks) 
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(ii) a) What are the hormones related to ovulation in human females? 

GnRH, FSH, LH                                                                                              (3 marks) 

b) What are the functions of progesterone hormone in non-pregnant women? 

. In ovarian phase, Further development of endometrium of uterus Maintaining 

endometrium of uterus Inhibits ovulation            (3 marks) 

 

(iii) In human female fertilization is followed by implantation. What do you understand by 

implantation? 

On the 7th day after fertilization, blastocyst attach to the deciduous layer of endometrium 

                                                       (2 marks) 

(iv) Name one hormone produced by embryo and give function of this hormone? 

hCG            

Maintains corpus luteum                                                                                    (3marks) 

 

(C)  

(i)  

a) Give two animal phyla which have hydrostatic skeleton? 

Nematoda, Annelida             

          (2marks) 

b) Give two disadvantages by the existence of hydrostatic skeleton in the above  

mentioned animal phyla? 

Limited size          

Slow growth        (2marks) 

(ii) State the relevant bones to the following description. 

a) Presence of largest spinal canal                    Atlas        

b) Presence of four neural foramen                   Saccrum      

c) Single cranial bone which lacks air sinuses  Occipital bone   (3marks) 

(iii) Mention two secondary curvatures found in human vertebral column and give the duration  

they are formed?   

Osteoporosis         (2marks)

 

(iv) Name the deficiency syndrome occurs in skeletal system related to menopause. 

Mutations are the changes occurring in the genetic material of organisms  (1mark) 

 

(v) What is the meant by genetic code? 

Colour blindness, Haemophilia       (2 marks) 

(vi) Mention the involvement of RNAs in protein synthesis in correct order? 

1/64          (1 mark) 
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(vii)   

a)  What is the meant by DNA fingerprinting? 

 )Synthesis of complementary strand of DNA 

 

b) State two importance of DNA fingerprinting? 

Joining DNA fragment       (3 marks) 

 

4.  

(A)   

(i) What is mutation? 

Mutations are the changes occurring in the genetic material of organisms   (1mark) 

(ii) Mention two gene mutations in sex chromosomes? 

Colour blindness, Haemophilia      (2marls) 

(iii)   

a) A plant with genotype AaBbCcdd was involved to the test cross. What is the probability  

of obtaining a plant with completely recessive genotype among the off springs? 

                    1/64         (1mark) 

b) How many different phenotypes are possible among the off springs when the above  

plant is involved to the self pollination? 

 8         (1mark) 

(iv) State the natural contributions of following enzymes involved in DNA replication 

a) DNA helicase          

The breakage of hydrogen bond between the two strand and unwinding of double 

helix of DNA         . 

b) DNA polymerase   

Synthesis of complementary strand of DNA     . 

c) Ligase                       

Joining DNA fragment.       (3marks) 

(B)   

(i) a)What is the meant by biomes? 

       Widely spread          

         That are classified according to predominant vegetation     

         And characterized by regional climatic conditions      

         And adaptations of organisms to that particular environment     

         Major terrestrial ecosystems of the world     (5 marks) 

 

(ii)  

a) What is the international convention corresponding to the conservation of wetlands? 

 Tundra         (1 mark) 
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b) Mention two places in Sri Lanka which are conserved under the above convention? 

RAMSAR        (1mark) 

(iii) What is the IUCN red data book? 

An inventory of global conservation or vulnerability status of plants and animal species

          (1 mark) 

(iv) What is meant by bio diversity hotspots? 

The areas with high concentration of endemic species facing exceptional treat are 

‘Biodiversity hotspot’       (1 mark) 

(v) Mention one example, for each of following species in Sri Lanka. 

a) Flagship Species Blue magpie       

b) Relict Species      Ichthyophis / Lingula / Lampshell    

c) Invasive Species  Tilapia/ Rubber/ Oreochromis mossambicus (3 marks) 

(C)  

(i) What is meant by sterilization? 

 Sterilization is destruction or removal of all forms of microorganisms and spores from 

medium of object        (1 mark) 

(ii) Give one method for sterilization of given substances. 

a) Potato dextrose agar      

Moist heat          

b) Petri dishes                  

Dry heat          

c) Enzymes                        

Membrane filtering         

(iii) State the enzymes involving in the following microbial processes. 

a) Production of lactic acid   Lactobacillus bulgaricus    

b) Extraction of metals from low-grade metal ores  

 Thiobacillus ferooxidans        

c) Bakery products.  

Saccharomyces cerevisiae        

(iv) Micro-organisms can produce various toxins. mention the two types of toxins and the  

major organic substances which they are made of. 

Endo toxin  lipopolysaccharide       

Exo toxin  protein        

                        

(v) State the antibiotic which inhibits the synthesis of bacterial cell membrane. 

Ciprofloxacin  
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a) 

1. The sequences of events that takes place (in a cell) between the end of one cell division and the end of 

another cell division. 

It consists of two phases. 

2. Interphase 

3. Mitotic division (phase) / M-phase 

Interphase is further divided into two phases 

4. G1 phase 

5. Synthesis of proteins needed for cell division, Synthesis of organelles and cell division takes place 

6. S phase 

7. Self replication of DNA and synthesis of histone protein 

8. G2 phase 

9. Cell growth, synthesis of protein, replication of centrioles takes place 

10. Mitotic division – consists of nuclear division and cytokinesis 

11. Prophase 

12. Chromatin become thickened by condensing and shortening 

13. Chromosomes can be seen as two sister chromatids 

14.  Through light microscope 

15. Nucleolus disappears 

16. The arms in chromosomes are joined by protein cohesion 

17. Formation of mitotic spindles and aster 

18. Centrosomes/ centrioles move towards opposite poles of cell due to the lengthening of microtubule 

19. Nuclear envelop breaks into fragments 

20. Kinetochore attaches the sister chromatids at centromere 

21. Some microtubules that attach kinetochore move the chromosomes 

22. Microtubules which are not attached to kinetochore interact with those from opposite pole 

23. Metaphase 

24. Centrosomes/ centrioles reach the opposite poles 

25. The chromosomes are aligned at the metaphase plate as that their centromeres are located at metaphase 

plate 

26. Anaphase 

27. Sister chromatids separate at centromere 

28. Microtubules attached to kinetochore get shorten 

29. Pull the sister chromatids to opposite poles 

30. At the end, equal and opposite set of chromosomes found at each pole of the cell 

31. Telophase 

32. Nuclear envelope reforms around each set of chromosomes at opposite poles 

33. Nucleoli reappears/ microtubules destroy 

34. Two genetically identical daughter nuclei formed 

35. Cytokinesis 

36. In animal cell- cleavage furrow forms 

37. In plant cell- cell plate forms 

b) 

38. Due to crossing over and recombination 

39. That takes place between homologous chromosomes at prophase 1 

40. Independent assortment of chromosomes  
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41. Takes place in metaphase 1 leads to genetic variation 

42. These genetic variation leads to natural selection and results in evolution 

(Any 38 x 4 = 152) 

(Maximum = 150 marks) 

 06] 

a) 

1. Organic compounds 

2. Which produced in small quantities 

3. Get transported from the place they are produced to other parts 

4. Act at low concentration 

5. Brings about physiological changes 

6. Stimulate some physiological process 

7. Inhibit some physiological process 

b) 

8. Auxin 

9. Elongation of cells / stem 

10. Enhances apical dominance 

11. Regulation pf tropic movements (photo, gravity) 

12. Promotes vascular differentiation 

13. Promotes root growth 

14. Development of fruit 

15. Retards leaf abscission 

16. Cytokinin 

17. Promotes shoot growth 

18. Delay leaf senescence 

19. Modify apical dominance 

20. Promote cell division along with auxin 

21. Stimulate seed germination 

22. Gibberellins 

23. Stimulate stem elongation 

24. Stimulate seed development 

25. Activate enzymes during seed germination 

26. Stimulate fruit growth 

27. Abscisic acid 

28. Promote stomata closure during drought 

29. Inhibits growth 

30. Promotes seed dormancy 

31. Promote dessication tolerance 

32. Inhibits the growth of bud 

33. Inhibits vascular differentiation 

34. Ethylene 

35. Promote ripening of fruit 

36. Promote flowering 

37. Promote leaf abscission 

38. Causes stem elongation 

(38 x 4 = 152) 

(Maximum = 150 marks) 
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7] 
1.Temperature regulation is carried out by a negative feedback mechanism. 
2.To maintain a constant body temperature at36.80C-370C/98.40F-98.60F. 
3.Thermoregulatory center is in Hypothalamus. 
 

Increase in Temperature. 
4.Stimulates Ruffini corpuscles and 

5.Free nerve ending in the skin. 
6.Information/nervous impulse pass to Thermoregulatory center in hypothalamus 

7.Then heat loss center in hypothalamus is stimulated. 
8.Heat loss mechanisms/processes start and 

9.Heat generating mechanisms/processes are inhabited. 
10.Sweat glands are stimulated / production of sweat/ sweating increase. 
11.Evaporation of sweat absorbs heat from the skin/body. 
12.Blood vessels in the skin /closer to skin dilate. 
13.blood supply to skin increases. 
14.These result in heat loss by radiation. 
15.Secretion of thyroxin in inhabited. 
16.Secretion of adrenalin is inhabited and 

17.Metabolic rate is reduced. 
18.Reducing  the generation of heat. 
19.These result in drop of body temperature back to normal. 
20.stimulation of heat loss center stops/operation of above mechanisms stop. 
 

Decrease in temperature 

21.Stimulates Krause’s end bulbs and 

22.free nerve endings in the skin. 
23.Information/nerve impulses pass to the thermoregulatory center (in hypothalamus). 
24.Heat gain center in hypothalamus is stimulated. 
25.Heat gaining mechanisms/processes start. 
26.And heat loss mechanisms/processes are inhabited. 
27.sweat glands are inhabited /sweat production /sweat in reduced. 
28.This reduces heat loss by evaporation. 
29.blood vessels in the skin /closer to the skin constrict. 
30.And blood supply to the skin reduces. 
31.These reduces the loss of heat by radiation. 
32.secretion of thyroxin is increased. 
33.secretion of adrenalin is increased. 
34.metabolic rate increases. 
35.skeletal muscles contract/shivering 

36.contraction of arrector pilli muscles. 
37.causes more heat production 

38.resulting in elevation of body temperature back to normal. 
39.stimulation of heat gain center stops. 
40.All these mechanisms are involuntary. 

(Any 38 x 4 = 152)                                                                                                                   
(Maximum = 150 marks) 
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8] 
a) 
1. To make single functional DNA molecule. 
2.Joining DNA molecules obtain from different species. 
 

b) 
3. From the B cells of pancreas which produce human Insulin. 
4.Identification of Insulin producing (animal) gene. 
5.Dissolution of other components of cells except DNA. 
6.extraction of DNA from animal source. 
7.Using density gradient centrifugation. 
8.DNA is precipitated. 
9.cutting of DNA using suitable restriction Endonuclease enzyme. 
10.Separation of DNA fragments using Gel Electrophorosis. 
11.Identifying DNA fragments of interest using DNA probe. 
12.selecting suitable bacteria. 
13.It is called vector. 
14.It consists small round DNA / plasmid in its cytoplasm. 
15.It independently replicates in host cell. 
16.It contains known antibiotic resistant gene. 
17.Escherichia coli is commonly used. 
18.This bacteria plasmid is known as vector / This bacteria carries animal gene. 
19.separation of plasmid from bacteria. 
20.Using density gradient / centrifugation. 
22.Isolation (of plasmid) using Gel Electrophorosis. 
23. (Isolated plasmid) It is cut using same restriction Endonuclease. 
24.Mixing DNA fragment obtained from animal source and plasmids. 
25.Joining DNA fragments with plasmids using DNA ligase Enzyme. 
26. So, from this, recombinant plasmids are formed. 
27.using transformation method. 
28.Recombinant plasmids are introduced into bacterial cells / E.coli cells. 
29.After transformation recombinant bacteria is grown to form colonies. 
30.Large amount of cloning genes are formed. 
31.using antibiotics. 
32.Succussfully transformed bacterial colonies are identified. 
33.It is carried out by using antibiotic resistant marker genes carried by plasmids. 
34.In selective media. 
35.For the production of (human) Insulin by recombinant bacteria. 
36.It is cultured in large amount. 
37.Less expenditure of production 

38.Similar to human Insulin 

39.Do not have any side effects 

40.Whole Insulin are supplied from E.coli                                    
                                                                                                   (Any 38 x 4 = 152)                                                                                                                   

(Maximum = 150 marks)  
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9] 
1.After water has been used in homes(domestic) or industry it becomes wastewater. 
2.This water should be properly treated before discharging into natural water bodies. 
3.It prevents environmental pollution. 
4.Primary treatment. 
5.secondary treatment. 
6.primary treatment consists, large floating materials are screened out 
7.sand removed. 
8.Oil and grease removed. 
9.Solid matter settles out in sedimentation tanks. 
10.No biological activity. 
11. Primary treatment removes 25-35% organic matter. 
12.The liquid flowing out of primary treatment enters the secondary treatment stage. 
Secondary treatment. 
13.Wastewater is aerated. 
14.To facilitate the growth of aerobic bacteria. 
15.And rapid microbial oxidation. 
Two process are used here 

16.Activated sludge method. 
17.trickling filter method. 
18.In activated sludge method wastewater is aerated for a long time. 
19.In trickling filters wastewater is slowly sprinkled/sprayed over a bed of rocky material. 
20.The liquid flowing through these systems on chlorinated /disinfected. 
21.Allowing to flow into natural water bodies. 
22.sludge remaining from both treatments. 
23.is sent to an anaerobic sludge digester. 
24.Involve to anaerobic sludge digestion. 
25.Finally methane and CO2 gases are released 

26.remaining digested sludge can be used as fertilizer. 
Solid waste is treated in following three methods 

27.Separation and recycling. 
28.Decomposition of organic matter. 
29.Sanitary landfills. 
Separation and recycling 

30.Kitchen scraps, plastic, glass and papers are collected in separate containers. 
31.From these papers products and glass can be recycled. 
Decomposition 

32.Natural plant and animal waste products are involved to biological composting. 
33.Methane gas captured in above is used for generating electricity. 
34.least expensive most popular forms of waste disposal. 
35.more than four fifths of municipal solid waste is disposal in this method. 
36.On marginal or sub marginal lands waste is spread in layers. 
37.and then compact them tightly/greatly reducing the volume of waste. 
38.The waste is then covered by soil. 
39.Most waste produce solid, liquid and gaseous products. 
40.A land fill should not be located in areas with high ground water levels. 

(Any 38 x 4 = 152)                                                                                                                   
(Maximum = 150 marks) 
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10]  

a) Fermentation 

1. Process of producing ATP in the absence of (molecular) O2 is known as fermentation 

2. According to the final products obtained from the pyruvate; it can be classified into two types 

3. Ethyl alcohol fermentation 

4. Lactic acid fermentation 

5. First of it is glycolysis 

6. One molecule of glucose is converted as 2 pyruvates 

7. 2 ATP and 2 NADH are produced 

8. (Then) Pyruvate releases the CO2 and become acetaldehyde 

9. Acetaldehyde is then reduced by NADH and covered as ethyl alcohol 

10. Example: yeast/ some bacteria, lactic acid fermentation 

11. Glucose is converted as pyruvate as involved in glycolysis 

12. Pyruvate is directly reduced as Lactic acid by NADH 

13. Example: Lactic acid bacteria 

14. In both paths, final electron acceptors are organic molecules. 

b) Human Placenta 

15. Organ 

16. Obtained from cells of mother and foetus 

17. Circular disc shaped 

18. Belongs to deciduous Alantochorion type 

19. Endometrium of mother’s uterus and 

20. Foetal membranes such as Chorion and Alantoy are involved in this formation 

21. Completed 10-12 weeks in the pregnancy period 

22. Structure which joints the foetus with the mother 

23. The blood of foetus and mother doesn’t mix through this. 
24. Exchange of substances/ from mother to foetus and foetus to mother 

25. O2, nutrients, water 

26. Urea, CO2, water 

27. Give immunity to foetus 

28. Secrete the hormones to regulate pregnancy/ h(G) Progesterone secretion 

c) 

29. A principle goal of conservation is to ensure the long-term survival of as many species as possible 

30. Species that are danger of extinction have to be specially protected. 

31. Steps should be taken to ensure their continued reproduction and survival 

32. In-situ conservation 

33. Ex-situ conservation 

34. In ‘In-situ’ conservation, species are protected, and its reproduction is facilitated in (its) natural habitat 

35. Basically, a large enough population and adequate habitat space is ensured in this type of conservation. 

36. Forest reserves 

37. Protected areas or National parks 

38. The reproduction of a species is ensured outside its natural habitat. By this, their survival is ensured. 

39., 40. Examples: zoological/botanical gardens, field gene banks, captive breeding, genetic resource 

centers 

(Any 38 x 4 = 152) 

(Maximum = 150 marks) 

 

 


