AL/2021/09/E-1(NEW)

adalll Qurgid eIl ugsy (wd gl ufLees (0ogld), 2021
General Certificate of Education (Adv. Level) Examination (Model), 2021

Instructions:

® Answer all questions. 0\

® Write your Index Number in the space provided in the answer shee!.
» Instructions are given on the back of the answer sheel. Follow them care

® [n each of the questions from 1 1o 50, pick one of the aliernanves from (1)e{2%43). (4). (5) which is correct
or most appropriate and mark your response on the answer sheet wﬂh"ﬁ @ross (<) on the number of the
correct option in accordance with the instructions given on the back of the answer sheet. J
1. Select the response which includes only the macromolec uugai"nm following responses.
(1) Glucose, Starch, Maltosc NA., Estrogen, Hemoglobin
(3) Albumin, Ccllulose, Cutin @ Starch, Maltasc, Chitin
(5) Hemicellulose, Glucosamine, Inulin AN

2. Out of the following statcments, the
A. Solubility depends on the idhyj
B. Watcr acts as a transport
C. Water has the maxim v at 4K.
D.

The ability of w rclatively high amount of heat encrgy by a large change in its
own tem %uhmlﬁchﬂm

(1) Only A (2) Only B
(3) N}*A&.I:% (4) OnlyB&C

(5) Only B&(

) The image cannot be detected through naked cye.

3. The
B) Actual colours of the specimen can be observed.
(C) Resolution power is 0.2 um.
(D) Only non-living specimens can be observed.

()OnlvA&C (2) OnlyB&C
3)OnivA&D 4)OnlyA,.C&D
(5) All A, B, C, D are correct

nts regarding the clectron microscope out of the following arc,

[See page iwo]
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4. Sclect the correct statement out of the following, regarding cellular organclies and subcellular

structures,

(1) Glyoxysomcs converts fats into sugars.

(2) Some vesicles produced by Golgi complex contain hydrolytic enzymes which catalyze the
breakdown of main groups of organic compounds.

(3) The basal body of cilia and flagella and the microtubules of centrioles consist of 9+2 ammangement.

(4) Nuclear envelope has the nuclear lamina made up of microfilaments which line the interior side ¢
it and these proteins exist as fibrous proteins or as supercoiled into thicker cables.

(5) Cytoskelcton is a static structure which helps to maintain the shape of the cell. O
S. Which of the following statcments is acceptable regarding galls and gall causers in plmls"()

(1) All gall causers are microorganisms. ®

(2) Cmdcvclupmdlﬂbmmnfphmmcrbchginvdcdb}-mcwrymk iSms.

(3) This occurs due to controlled mitotic division of plant cells.

(4) Can exist as a differentiated mass of cells. 0

(5) Usually the gall cansers in some way attack the plants
organize its cclls and to develop an abnormal growth.

6. Which of the following responses is true”?

(2) ADP is a universal encrgy carrier molecule.
(3) ATP can be produced within living cells usi . lnorganic phosphates and energy.

(4) Substrate lcvel phosphorylation occurs in is.

(5) The free energy relcased by the oxi pounds during cellular respiration is not used for

ATP synthesis.
7. Which of the following is comrect psgarding cnzyme cofactors?
(1) These are proteinous compgne hich are essential for the catalytic action of certain enzymes.

OC yound 9 the cnzymes are reversible under certain circumstances.
(3) Inorganic cofactors e ¢ COCNZYMCS.

(4) FAD and biotin armg.imgrginic cofactors.
(5) Some isinly bind

8. What is the ]
(1) not in prokaryotes as they lack mitochondna.
(2) K consists of 3 carboxylic groups.
( 3 molecules of NADH from | molecule of glucose.
4 molecules of CO; from | molecule of glucose by carboxylation reaction.
or product is citric acid and it consists of 3 carbon atoms.

[See page three|
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9. Which of the following responscs gives a matching pair when time periods are considered?
(1) Direct evidence for life on early carth - 3.5 million years ago
(2) The oldest fossils of multicellular cukarvoics - 1.8 billion years ago
(3) The divergence of human lincage from other primates - 195,000 years ago
(4) The ongin of carth and the other plancts in the solar system — 4600 million years ago
(5) Ongin of ancestors of arthropods, chordates and other animal phyla - 700 million years ago

10. Select the response which includes the organisms that belong to the phyla showing cach of the bedy
characteristics, in order. O
(A) Scgmented body
(B) Bears tube fect
(C) Radial symmetry

®
(D) Eversible pharynx \A
(E) Tough cuticle \O

(1) Ragworms, Feather star, Hydra, Hook worm, Mite
(2) Centipede, Obelia, brittle star. Pin worm, Tusk shell @
(3) Millipede, Sea urchins. Coral polyp, Taenia, Round worm

(4) Earthworm, Sea cucumber. Round worm, Oyster, Tick

(5) Spider, Sand dollar, Sea anemone, Fasciola, Chiton

11. Out of the following, what is the phylum that4
mammary glands and having a body mvemdé

(1) Mammalia

(2) Aves

() Reptila \(\
(4) Arthropoda

(5) Chordata &Q

12. Which of the following i statcment regarding photosynthesis?
(1) Occurs in cukary in prokaryotes

‘ well as carotenoid pigments supply clectrons at higher energy state to the
r.
(3) In cycli flow, ATP, NADPH and O; are produced as the final products while in lincar
v only is produced.

gats aft produced by reducing carbon dioxide through enzyme catalyzed reactions.
ke of photosynthesis gradually increascs with the light intensity.

nourished by milk produced with

&3¢ truc statement regarding the cells in the xylem tissue,
(1) Both vessel clements and tracheids are long cells and tracheids are cylindnical.

(2) Water moves from one cell to the other through pits found in the walls of tracheids.
(3) Vessel elements are seen in all vascular plants.

(4) Xylem vessel elements and tracheids exist as living cells at functional maturity.
(5) Even though tracheids are thickened with lignin, they collapse under tension of water transport.

[See page four]
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14. The truc statcment regarding the sccondary growth of plant shoot and root,
(1) Occurs in stems and roots of woody perennial plants including, all angiosperms species and many
gymnosperm species.
(2) During carly stages of sccondary growth, the epidermis is pushed outwards, causing it to split, dry
and falls off the stem or root.
(3) In a typical woody root, the vascular cambium forms laterally exterior to the primary xylem and
primary phlocm.
(4) Vascular rays arc formed by the initials that arc oricnted with their long axis parallel to the axisof

stem or root. O
(5) In woody plants, sccondary growth occurs after primary growth. 0

1S. A plant cell having a solute potential of -2.2 MPa and a pressure potential of 0.5 MPa
sucrosc solution of solutc potential of -1.8 MPa. for 45 minutes. Which of the

placed in a
ents is

cormrect?
(1) When the cell is in equilibrium, the water potential is equal to the p al.
(2) The new pressure potential is lower than the initial pressure potential

(3) The cell goes into incipient plasmolysis.
(4) There will be no exchange of solutes in between the cell
(5) The solution of solute potential -1.8 MPa is an isotonic

16. Which of the following responses is correct regardi
(1) Absorption of mincral ions by root hair
(2) Osmosis is a special type of diffusion of \Q ks through a permeable membrane.
(3) Diffusion occurs in the absence of other through any membrane.

(4) Bulk flow occurs in response to a gradient and at much greater speed than diffusion,

independent of concentration g

(5) Physical absorption of water ' the cellulose cell walls is an example for imbibition.

17. Identify the clement matchi &e featurcs and sclect the answer which consists of the correct

form of intake of that cl

symptoms of this :Icmnnt includes thin stems and purpling of veins.

(2) ”‘F (3) PO}
(§5) N~

(1) HPO}

4) $
18. f the following statements is correct regarding the Phylum Lycophyta?
plants belonging to phylum Lycophyta bear ground hugging stems.
(2) Sporophylls are clustered into club shaped male cones.
(3) All spike mosscs arc homosporous.
(4) In some species the tiny gametophyvie lives above the ground and in others, it lives below the
ground.
(5) All lycophytcs bear photosynthetic malc and female gamctophytcs.

[See page five]
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19. Truc regarding plant hormones out of the following statements is.

(1) Auxin and cytokinin stimulate sced gcrmination.

(2) Cytokinin regulate sex determination and transition from juvenile to adult phase.
(3) Auxin and cthylenc show opposite behavior to cach other in leaf abscission.

(4) Gibberellins and abscisic acid helps in inhibition of fruit growth.

(5) Abscisic acid helps in delaying leaf senescence.

20. The true statement is,

22. Correct regarding the human lymphatic sy

23,

(1) Gametophyte of Pogonarum is monoecious. O
(2) Malc gamctophyte of Selaginella is multicellular and photosynthetic.

(3) Gamctophyte of Nephrolepis is biscxual, photosynthetic and macroscopic. 0

(4) Malc gametophyte of Cyxas is developed within the archegonial chamber of

o

(5) The female gametophyte of flowering plants is a microscopic structure with
nerve & muscle

The major mincrals which are essential for water balance, formation of
function of humans are respectively,
(1) Na. P and Mg

(2) K. Caand Fe @
(3) Na. P and Ca
i\‘ ’

(5) Cl. Caand Na
includc mamtenance of the blood volume in the
fat soluble vitamins from the large intestine.
'stem which onginates from tissuc fluid.

(1) The functions of thc human lvmphatic

blood circulatory system, absorption
(2) Lymph is a coloured fluid in

(3) The composition of lymph is gifih that of blood plasma.
(4) Similar to veins, lymph have valves and it prevents the backflow of the lymph.
(5) Lymph nodes arc com cctive tissucs and lcukocytes.

(A)

(B)
(C)

500, 1200, 4800, 6000
(4) 500, 1200, 3100, 4800
(5) 1200, 3100, 4800, 6000

[See page six]
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24. Sclect the most accurate statcment regarding the disorders of the respiratory system,

(1) Long term exposure 1o chemicals in cigarctte smoke, disrupts the proliferation of cells in the
bronchial epithelium.

(2) Tuberculosis is caused due to an infection by the virus Mycobacterium tuberculosis.

(3) Carbon monoxide binds to hemoglobin better than oxygen and combines reversibly with
hemoglobin.

(4) Silicosis cventually Icads to pulmonary hypertension and heart failure.

(5) The cause of Asthma is the sudden contractions of the skeletal muscles in the walls of'g
bronchioles which causes bronchioles 1o narrow or even close. O

28. Out of the following. the truc statement regarding the liver is, C)

26. Mcdulla oblongata,

27.

&

(1) The functional unit of liver is hexagonal shaped lobes and a large number of them Wye fgund in the

liver. \.
ﬂ liver related to

(2) Mectabolism of carbohydrates, fats and proteins can be considered as a

digestion.
(3) Liver regulates the distribution of nutrients absorbed during digutim@mﬁnf the body.
(4) Ferrous, vitamin B;, amino acids and vitamin D are stored in
(5) In the sinusoids found between two pairs of column of liver,

takes place.
6 ®
@thc spinal cord.

system, hind brain and the fore brain.
coughing through reflex centres.

ing of portal blood and bile

(1) Contains only a reflex centre and a respiratony
(2) Extends from the pons varolii and is contin
(3) Transfers information between perip
(4) Controls voluntary reflexes such as

(5) Forms the middle part of the bnage.

Select the comrect statement ou owing regarding human eye,
(1) Human eye consists of as inner fibrous layer, middle vascular layer and outer nervous

layer.
(2) Blood vessels are y in comea.
(3) Ciliary musc up of skeletal muscle fibers.
(4) Light rays v refracted by the comea.
(5) Retina i rmost lining of the eye and it consists of 3 layers.

$*

[See page seven|]
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28. The matching responsc when comparing the sympathetic and parasympathetic nervous systems is,

Sympathetic nervous system Parasympathetic nervous system ‘

(1)[  Preganglionic fibers start from the thoracic |  Preganglionic fibers start from the sacral ‘
and lumbar rcgions of the spinal cord. region of the spinal cord and the hind brain.
(2)|  Secretes acetylcholine as ncurotransmitter. Sccretes norepinephrine as ncurotransmitter

f
) Prc ganglionic fibers arc long. Prcganglionic fibers arc short. ‘
@[ . . Ganglia arc found closcly on cither g ' ]
._f'ﬂlalll arc found inside :ﬂ'__—__m:lr Organs. spinal cond | ‘l‘
(5) Promotes cmptying of bladder. Inhibits emptying of b i"._l
~

29. Sclect the response which contain only the hummﬂ]nmmcmdh}*lﬂl pituitary which
are having a trophic effect and are not inhibited by hypothalamic horm
(1) ACTH. FSH, LH m@
(2) TSH. ACTH. FSH. LH

(3) GH. TSH. ACTH, FSH, LH, Prolactin $®

(4) GH. TSH. ACTH. FSH, LH

(5) TSH, ACTH, FSH, LH, Prolactin °
30. Sclect the correct statement regarding the cven %rfemhmw_

(1) Out of the fetal membrancs, allantois acts sitc for blood formation.
(2) Amnion and chorion secrete the horm
(3) Pregnancy period of a woman is 40 fertilization.

(4) The chonon is derived from the Il of the blastocyst.

(5) About |12 hours after fertilizati vage of the zygote begins and then forms a solid ball of cells

called monula. I{Q
31. The correct statement &7_'-- bones in the thoracic cavity out of the below statements is,

(1) Only the first nb aFticulate: mth the manubrium of the stcmum.

(2) 7™, 8% o  Abs articulate with stemum indirectly.

(3) The xiphoid dcess is the tip of the bonc which gives attachment to the diaphragm and muscles of
the foyabdominal wall.

- pairs of nbs arc called ﬂomnu

32. statement regarding epigenetics is,

Epigenetic inheritance may not get reversed by various extenal stimuli from the environment.

(2) Epigenctics results only due to inherited signals from parents.

(3) Demethylation is addition of methyl groups to a wild type DNA sequence.

(4) Occumence of certain phenotypes of certain characters controlled by the inhented genetic code
takes place in epigenctics.

(5) Some cpigenctic influences result in inappropriate gene expressions Icading to cancers.

[See page eight]
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33. Truc statement regarding PCR is,
(1) Denaturation is done at the oplimum temperature of the DNA polymerase used.
(2) Pnmer uscd is a specific sequence of RNA which is complementary to a sequence at 3' end of the
target DNA to be copied.
(3) PCR is used to identify relationships among specics in the ficld of evolutionary biology.
(4) The anncaling temperature will depend only on the length of the primer.
(5) At the end of the first thermal cyvcle, an exact copy of the target DNA is synthesized.

34. Sclect the correct response. O
(1) 64 codons provide codes for amino acids.

(2) The initiator amino acid is not always methionine in every functional cukaryotic prote
(3) Forming polynibosomes decreases the rate of translation. * &
(4) The first amino acid, methionine is removed enzymatically in all proteins. \

(5) AGU codon provides the code for methionine. \0

35. The true statement regarding biomes is,

[/
Biome Annual rainfall n fain features

() . “wegctation is arranged in scveral
Tropical rain forests 1500 - 2000 mm |, o vertical lavers

-

) Savanna 300 - 500 . bugh cvergreen leaves in woody plants
3) | Most plants have C; pathway of
| . | photosynthesis.
4 Average temperature is between 10to 12
4 Chaparral rage fcmpe

’-f 8 is true regarding mycoplasma and phytoplasma?

(S ¥

#gh amount of organic growth factors while phytoplasma can grow even in

36. Which of the following s
(1) Phytoplasma onlynfe
(2) Mycoplasma requile

artificial m
(3) A small

mycoplasmas arc parasilcs of humans and animals.

(4) My reproduce by budding and fragmentation.
(5) All phytoplasma arc transmiticd by leafhoppers.
37 responsc regarding toxins is,

xins arc produced only by gram (-) ncgative bactena.
(2) Most of the exotoxins are produced by gram (-) negative bacteria.
(3) Salmonella typhi produce cxotoxins.
(4) Corynebactertum diptherioe produce ncurotoxin, the type of exotoxin that interfere with normal
transmission of nerve impulses.
(5) Endotoxins arc thcrmo-labile lipopolysaccharidcs.

[See page nine]
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38. Which of the following statements regarding the commercial products made by microorganisms and
their processes is comrect?
(1) The acetic acid fermentation process is highly acrobic.
(2) Fructose is the most widely used fermentation substrate in production of cthanol.
(3) The process of converting lactose into lactic acid is camied out by Streprococcus sp.
(4) Aspergillus oryzae is used in commercial processes such as citric acid fermentation.
(5) Vitamin B; is produced by bacterial fermentation.

39. The correct statement regarding food spoilage by microorganisms is, O
(1) Molds including ycasts can grow in food only over a narrow range of pH.
(2) Nutrient content in food is an extemnal factor that influences on food spoilage.
(3) Only bacterial specics always contribute in food intoxication.
(4) Fruits such as limes, orange and banana arc mostly spoiled by bactena. \
(3) Viruses also can cause some food bome ilincsscs.

40. Sclect the true statement regarding dengue.

(1) Culex quinguefasciatus is a dengue vector.

(2) The posterior margin of the wings of the adult mosquito is fg

(3) The denguc virus is transmitted to human via an infected

(4) Bti bacteria can be used to control the dengue vector o

(5) Female mosquitoes mostly prefer laying cggs in -ater.
L

bristle and scales.
ito.

e For each of the question 41 to S0, one or
response/responses is/are correct and th

responses is/are correct. Decide which
he correct number.

If only (A). (B) and (D) arc vereee (1)
If only (A), (C) and (D e (2)
If only (A) and (B) - weeee (3)
If only (C) and (D “ vervarsnesassmnenes (&)
If any other regpe bmhunofmmlumm verneee (5)

i1

1::5-.. ..
e s ’
|‘|, -'| |r

,L

out of the following regarding the determination of rate of photosynthesis using
icro burettc is/are,

sodium bicarbonate solution is added to the test tube to prevent CO;, from being a limiting factor.
sctup is kept in a water heater to keep the temperature constant,

(C) The Hydrilla plant is kept upright to make sure air bubbles are relcased constantly.

(D) Water is acrated before the experiment to oxidize organic matter in water by microorganisms.

(E) A table lamp is used to determine the vanation of rate of photosynthesis with light intensity.

(A). (B). (D)
cormect.

(A). (B) (C). (D) Any other response or combination of
correct. correct. responscs correct.

41. The

[See page ten]
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42. The truc statement/s regarding the digestion processcs in small intestine and the associated enzymes
is/are,
(A) Polysaccharides arc converted to disaccharides by intestinal disaccharidase.
(B) Proteins are converted (o small polypeptides by pepsin.
(C) Small polypeptides arc converted to smaller polypeptides by pancreatic trypsin and chymotrypsin.
(D) DNA and RNA are broken down into nucleotides by pancreatic nuclease.
(E) Nucleotides arc broken down into nitrogenous bascs, sugars and phosphates by |

nuclcosidasc.

43. The truc statcment/s regarding the transport of respiratory gases in human blood,
(A) The enzyme carbonic anhydrase catalyzes the combination of CO, with water tn

H' ions within erythrocytes. E
\ lobin.

(B) CO; can also be transported as frce gas dissolved in plasma.
(C) A single hemoglobin molccule binds irreversibly with 4 O, molecules

(D) CO, does not compete with oxygen binding sites in hemoglobin II bmu with protein
group of hemoglobin to form carboxyhemoglobin.
(E) Around 70% CO, arc transported as HCO; in ervthrocytes. @
44. The matching response/s according to the relation given
Mmphjnhmnmmﬁndb}:_.Tmphichu by m:_'l-loﬂnnummd
the hypothalamus by the target place.
(A)  Thyrotropin relcasing hormone Triiodothyronine

(B) Gonadotropin releasing hormone

' resi Iub:qucnt infections of the same antigen due to the activation of passive immunity.
term immunity induced artificially in the body against vanious infectious discases through
vaccination of atienuated pathogens is artificially acquired active immunity.

[See page eleven |
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46. The correct statement/s is/are,

47.

48. The cormrect statement/s regarding DNA delivery

49. The true statement/s out

(A) Organ systems of the fetus arc completely developed within the first trimester.

(B) Although only one sperm is nceded per one oocyte in in vitro fertilization, in intra cytoplasmic
sperm injection, one sperm 18 not cnough.

(C) Chorion produces hCG which is an important hormone in pregnancy.

(D) During the first 2-4 wecks of embryonic development, the embryo obtains nourishment directly
from the endometrium.

(E) The secondary oocyte amrested in prophase of meiosis Il is rcleased at ovulation, when its fol

= O

Character of baldness is determined by the gene B. A male shows baldness when 'vu
homozygous genotype bb or the heterozygous Bbgenntypeupremtwhﬂclnm
only when the recessive homozygous bb genotype is present. [n a ce
shows no baldncss, the daughter shows baldness. ﬂnmmﬂmm
is/are,

(A) Father's genotype is bb.

(B) Mother also shows baldness.

(C) Father definitely shows baldness.

(D) The genotypes of both the mother and the father are the
(E) Cannot detcrmine the genotype of the father. % .

(A) A large number of copies of DNA of inte
(B) Agrobacierium used for gene transfer is
(C) Transformation is more cflicient
(D) Transduction is based on the abil
(E) Gene Gun is used to shot '

velocity into the cells to be

with host cells in transformation.
jum which can infect plants.

1ophages (o infect host cells.
arc coated with copics of the DNA of interest, at high

owing, regarding biomes is/arc,

us plant species can be seen in tropical forests.

and temperate grasslands have adaptations to cope with fire.
biome on carth.

s in tcmperate broadicaf forests arc mostly deciduous.

in mid latitude coastal regions.

(A) Both evergreens
(B) Plants growi
(C) Tundra is th

ludge remaimning from both pnmary and secondary treatments is subjected to acrobic
dccomposition.
(C) Wastc water is acraied to facilitate the rapid microbial oxidation.
(D) The only end product of decomposition of organic matter in sludge is methane.
(E) In tnickling filters, vigorous acration is done mechanically.
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Use additional reading time (o go through the guestion paper , select the
decide which of them yoa will prioritise.

Instructions: ¢
m This guestion paper contains oflllqw id3 pages.
m This question paper comprises Part A 2grt B. The time allotied for both parts is

three howurs. 6
PART A - Structured Essay (Pages 2-12)
m Answer all four questions on this pa

m Write your answers in the space provi
your answers and extensive answe

question. Note that the space provided is sufficient for
expecied.

PART B - Essay (Page 13) &

B Answer four questions only. %a papers supplied for this purpose. At the end of the time allotted for
this paper. before handing ¢ the supervisor tie the two parts 1ogether so that Part A is on ithe top of
Par1 B.

m You are permitted g Yemd% only Part B of the question paper from the examination hall.
For Examiners' Use Only

IE]EF"T:EE!-EE-

i

»”~
/
~J

[see page two
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Part A — Structured Essay oy
Answer all questions on this paper itself. ot
(Each question carries 100 marks.)
1.(A) (i) Sustainable food production is nccessary for the survival of human beings. What is meant by
sustainable food production?

age the building units of triacylglycecrol?

...............................................................................................................................................................
L] L] L] L] # L
] units arc cC on
L

FERFFREREFRIT AR FIR SR IT RN SIS AR R E I RFR AR IR R R TR R R FRR IR R R R IT SRR RS RR AR R PR RS R FRRR IRRFI R RR AR TR AR RS R R F RN RS S

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

EFEdFIs i iEARER TR AR RE IR AR RS AR R RN RE R R AR IR TR RN R RSP E R ITE R FE AR AR PR R AR REE

[see page three]
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(C) (i) Complete the dichotomous key given to identify and scparate the below organisms.
Apgaricus, Obelia, Sargassum, Tuna, Ulva, Feather star, Skate, Aspergillus
(1) Posscss a holdfast
Donotposscssaholdfast @ ...
(2) Possess a stem like stipe
Do not posscss a stcm like stipe
(3) Show cecphalization.
Do not show ccphalization eveeea et a s eae R e be e st . C)
(4) Gillsarecovered by operculum. ...
Gills arc not covered by operculum. eesasssaaesea s st sssnsessns \A ¢

Abscnce Of EXOSPOIES ™ e renaessennns @

(iii) State the multicellular

below organisms bckn'b

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

------------------------------------------------------------------------------------------------------------------------------------------------------------------------

L]
Location :
® SaFfddididasRdddiaFEEsRiddddsEERREdEEEE el idERnERdEdiadERadRdidddERRRRRdRdREEsEREREERREREREEEIEE TR AR RRE SRR R R AR R AR e

[see page four]
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(ii) Name onc phylum of the kingdom plantac where each soft wood and hard wood can be found.
(iii) Mention two structural featurcs of a guard cell found in angiosperms that contains a typical

------------------------------------------------------------------------------------------------------------------------------------------------------------------------

eeaeesesssaeeee e e see e e e et 4 L2 e A2 22 s b1 4258 2t e e e 22t se et mmneee et et e sene {
(v) Explain what is meant by plasmolysis of a ccll. O

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

(b) Rcason 0 enitastesgiisiaeai AR ae e SRt

------------------------------------------

(B) (i) Cell A with pressure potential of 0.6 MPa and
with cell B with solute potential of - 1.4
water potential of the cells was -0.8 MPa.

tential of -1.3 MPa, was kept in contact
allowed to achicve equilibrium. The final
initial pressure potential of cell B.

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

[see page five]
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(iii) (a) What is the major assumption done during this expeniment?

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

AL LB R L ARl LR R LR e R AR R Lt LRl AR BRI LB E R LR Lo Ry P L LNy

(b) Give one activity that can be done to demonstrate the influence of cach of the following
factors by taking the above sctup as the main experiment.
(D) HUMBGILY © ...t iretseerassssssssses sssessasss ssseseasssssssssras e seasssbessasesssssssassssesnssessassssssasss srssesane

PN L N, {

pH (sbout 7.4)

see page six]
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(ii) How is sound produced by the vocal cords”

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

aaindasddfdiSdasdERdiddiadidaFiinddesaSdidedaddaddissamsasddidiaiddrdiidEiad i aAEFadidEdnilsasasSdesidiaddnddidAdadEasdeidinEEedEaRdd e iR dalRaRiaRERRsRanEEEdRddedRERdEREEEE

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

SEFRRERS AR R R R A RN AR R RN AR RS R BRSNS RR R RI AR AR FFE R R AR S AR R ERRER IR A RN AR AR NN R ER SRR R R EESA S A RNARERN I RRRR FRERRR AR EEE RN AR FR AR RE R RN AR RAS A RN RRR RAGRERR RS

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

(v) What is the reason for the donor’s cells to be agglutinated when the blood
and the donor are incompatible during blood transfusion?

[see page seven]

Scanned with CamScanner

Scanned with CamScanner



AL/2021/095/E-1I(NEW) -7-

Do
wike
2=
(b) What are the structures found in the corner of the hexagonal structures in liver?
(c) Name the vitamins / minerals matching to below statements.
(13 Enlarged thyroid gland is a deficiency symptom. - ...................... -
(2) Pcllagra is a deficiency symplom. - ...........ccocreuneee ‘

(3) Act as an antioxidant and nervous system degencration could occur when d:ﬁci:b

(4) Helps in acid-base balance and heart failure could occur when deficient - ........ CJ
(B) (i) What is the type of cells that sccrete histamine in inflammatory responses? \ ¢

(iv) Complecte the table below with relevant in
sccreted by cach of the below endocrine g

[see page eight]
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(v) (a) Identify the diagram given below and name the labelled parts A-F.
(C) (i) State the method of asexual reproduction below organisms / groups of organisms.
(a) Hydra ! reesesrsensassnsssssens % ................................................................................
(b) Aphids D eernsessnesnssosnghrs DM I cottennreestesnsnenssncensshentsettasst sesstatsees ast antasees s sesssasestessese nssnns .
(c) Cnidanans D rererennnsene s Mingens e Bres P seeutesiessenanrasnsnnsasesentsnas s stentn rssesstrstasansssessssnsrsonasassesassan
(ii) () Mention two permanent b | methods.
ey
(iif) infection that is scxually transmitted by cach of the bacteria given below.
&Mm PAllIAUM . ... e rresesesenesessesessssessssssbesssssasassasensesese semtne senssesarsenbeseresanen
NeiSSEria BOMOTIRDEAE . ...................ooeereeereenererreressssssisesssnsses s ssssessssesssssss sessssasassesses samtssssresssssranesensarsnses
) (a) Explain what fontanclics are.
(b) What are the functions of fontanelles?
[see page nine]
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(v) Which structures scparate the buccal cavity from nasal cavity”?
(vi) (a) Bricfly explain the meanings of the tcrms given below.
(1) CONTRCHIIILY © ..........coooecrreeceererecsssnessessssessssassesssssssassssesssssrssensassasssssssssassesassasensrassnseasassesesns :
(2) ELaSUCILY  © ..o s ces st ssssrsesssssasssassss s asasesessnsas st sesssasessnsssssssssassessanssenes .
(b) Name the parts A-D in the diagram given below.

the no. of individuals who are heterozygous
Hardy Weinberg Equilibrium).

Identify the genotype/s of the individuals shown by letters.

[see page ten]
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=i
(i) '<TAG TCTATAATGTCGATCAAAATAACGTAGTTGGTG=3' -
—ATCAGATATTACAGCTAGTTTTATTGCATCAACCAC—S'
Shown above is a DNA fragment present in an imaginary gene of a bactena.
(a) Which ofthe above chains contains the template DNA strand? (top / bottom) ..........cccneveeennen.
(b) How many amino acids will be there in the polypeptide chain that can be synthesized from
this? ........ccceeuee
(iv) Regarding DNA replication in prokaryotes and eukaryotes, \
(a) Mecntion two similaritics. 00
................................................................................................................................................ Aennrnnans
(b) Mention two dissimilarities.
[see page eleven |
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e

Primary producers fix only 1% of the solar energy. 1 90% of the potential energy ulonc)@

i

£
|

trophic level, what is the percentage of solar energy transferred (o the mouse?

----------------------------------------------------------------------------------------------------------------------------------------------------------------------

(iv) (@) Due to a sudden fire occurred in a certain chemical factory, the gas
in large volumes into the environment. What could be the main
to this?

--------------------------------------------------------------------------------------------------------------

(b) Name two harmful effects that could occur in the sca

e T TR R T R T T T i rE e e e T e TR e s d e EE R IR AR RN R A

[see page iwelve]
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i

(iv) () What is bioremediation?

O T e s L s L s L L R R L L R S R L R R e e T T I T e g e L R o e e e T Y R T P TSR R L L L]

(b) What is the reason for the increase of temperature during the initial stage of compost
production?

-------------------------------------------------------------------------------------------------------------------------------------------------------------------

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

(v) (a) Mention onc harmful effect of extensive use of chemical pesticides.

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

(b) Give two examples along with a suitable microbial specics for bio control agents
pesticides which are environmentally fricndly and less toxic altemative ;

[ ] [ ] ] ']
synthetic chemicals as pesticides.
AR SRR R R R R LR R R SRR e R R LR R R R R R R R R R A R R R RS R AL R R R R AR R PR R R R R ] & iiiiiiiiiiiiiiiiiiiiiiiiii I |
@

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
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qdoom et ol oy (c,nd' eog) Bomoa (g:¢0m), 2021
sedall Quigsd sovag0 ugay (wt pEg)o ufies (orgfdfl), 2021
General Certificate of Education (Adv. Level) Examination (Model), 2021

Part B - Essay
Instructions:

a Answer four questions only
Give clear labelled ¢ﬂngrmm where necessary.
L (Each question carries 150 marks.)

8. (a) Describe the cvents of the cukarvotic cell cycle.
(b) Briefly statc the significance of mitosis. 6 ¢

6. (a) Describe the structure of skin. * C)
() Briefly explain the contribution of skin o hom

-
coslasis.

7. (a) Explain the location of the h

(5) Bncfly descnbe the process of in human kidnecy.
8. (a) Bncﬂ\ describe the prim %; of a typical dicot root.
¢ stresses providing suitable examples.

du: to recessive :plm Black fur colour of mice is governed by gene

' DNA is packed inside a chromosome of a cukaryotic nucleus.

10. notes on the following.
cell mediated immunity responses occur against an antigen

Grasslands found in intcrmediate zone of Sn Lanka
(¢) Food preservation using radiation.
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89 Bgxd |
a_uifusb ||
Biology 1l

o el

aralyy walggiumsod
Three fHowrs

Use additional reading time to go through the question paper , select the
decide which of them yos will prioritise.

Instructions:
m This question paper contains of 10 questign:

pages.
m This question paper comprises Part Ag

°grt B. The time allotted for both parts is

three hours. %
PART A - Structured Essay (Pages 2-12)
m Answer all four questions on this pa

m Write your answers in the space provi
your answers and extensive answe.

question. Note that the space provided is sufficient for
expecied.

PART B - Essay (Page 13)
B Answer four questions only. papers supplied for this purpose. At the end of the time allotted for
this paper, before handing ¢ the supervisor tie the two parts together so that Part A is on the top of

Part B.
m You are permitted (Frepidve only Part B of the question paper from the examination hall.

» For Examiners' Use Only

[see page iwo]
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Part A - Structured Essay D
Answer all questions on this paper itself. nia
(Each question carries 100 marks.)

1. (A) (i) Sustainable food production is necessary for the survival of human beings. What is mcant by
sustainable food production?
Sustainable. (ood. production. is . the. production. of . sufficient. amounts. of .food for. the .
‘human population using environmentally safe methods. =(])

(i) State the reasons as to why water is important for the continuation of life on carth?
Vital chemical constituent of livingcell

Provides a biological medium for all organisms

(iii) What is mcant by denaturation of protcins?
Denaturation of protein is the loss of IpeCiibChemicll IR SIS, (00l0
the alteration of sk chemlealibons

--------------------------------

(iv) State three agents affecting the denaturation of proteins.
High temperature and high energy radiation

EFFFEENS AR EFFEFEE RN FFE IR AREA RN NG NER AN FEHE R F RN R AR NN EEFEERN R N BN AR RN RS BN HE N EEEN A RN AEFEE RN RN AN

----------------------------------------------------

(Rl 2 Rl RN E PR RN ORI RO LARA _ RLLRENNRLLELERERIRLERONN PEELRELENERERS DN IRESRERN AR SYEINLIERERNENR LI RN N ERENETEED]E ]

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

EREE SRR E GEREE BB E R R R RE R R EE R
LN £l

éolior Indicating the prestasce of prok
(B) (i) What is acrobic respiration”?

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

# 60,0 + Energy (ATP+ heat) (If only ATP is mentioned, no —()

-------------------------------

Spiralory quotient?

i and the volume of O; consumed [FA given Gk for B

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

.......................................................................................................................................
¥ . & § 'l
age the building units of triacylglyccrol”
[ ]
acids, Glycerol
..................................................................................................................................................

State how the building units you stated above are used during cellular respiration.
Glycerol participates in glycolysis as G3P.

(iv) (a)

--------------------------------------------------------------------------------------------------------

(v) State two functions of the extra cellular matrix in animal cells.
Forms a protective layer over the cell surface

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

Influences the cell behavior by Involving in the mechanical and chemical signaling,
(Any 2 of the above)

[see page three]
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(C) (i) Complete the dichotomous key given to identifyv and scparate the below organisms.
Agearicus, Obelia, Sargassum, Tuna, Ulva, Feather star, Skate, Aspergillus
(1) Posscss a holdfast
Do not posscss a holdfast
(2) Possess a stem like stipe
Do not posscss a stem like stipe
(3) Show cephalization.
Do not show cephalization
(4) Gills are covered by operculum.
Gills arc not covered by operculum.
(5) Presence of exospores
Absence of exospores
(6) Possess conidiophores

the base sequence of ribosom, he'se umudminuudnintmmwnr#n@
(ifi) State the multicellular for sexual reproduction by the phyla to which the

below organisms belong?

; Zyposporanglum el
(iv) State two si in between the Domain Archea and Domain Eukarya.

Thei ina.acid for protein. synthesis is. Methionine
G i inhibited in response to antibiotics

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Kinds of RNA rases t
nai %ﬂum *whfd: un::nﬁr;:udiﬁnﬁmmﬂw.

spores produced in sporangia

[see page four]
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(il) Name onc phylum of the kingdom plantac where cach soft wood and hard wood can be found.
Soft wood : Phylum Cycadophyts, Phylum Comiferophyta  —(D .. .. . .

(iii) Mention two structural featurcs of a guard cell found in angiosperms that contains a typical
stomata

Containg.chioroplasts, TYPially DEARAARED. ...
Cell walls are unevenly thickened with cellulose.

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

(v) Explain what is meant by plasmolysis of a ccll. o
Plasmolysis is the process where the protoplast of the cell shrinks and pulls away W

the cell wall due to the diffusion of water omt.of theeell... ..o
(v) State the functions of the endodermis in radial transport of water.

(vi) Name the¢ main active process occurring in phloem translocatio
reason for it 1o be active.
(a) Active process

(b) Rcason

(B) (i) Cell A with pressure potential of 0.6 MPa and
with cell B with solute potential of -1 .4

water tial of the cells was -0.8 MPa.
ater potential of cell A

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

------------------------------------------------------------------------------------------------

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

..... "30 ........ _ .......... 3 .ﬂth _m
in school laboratorics lo determine the rate of transpiration?

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

Diagram - (1 Mark) W
Air bubble ater coloured
Labelling the parts — (3 Marks) with eosin

[see page five]
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(iii) (a) What is thc major assumption donc during this cxperiment?
That the volume of water removed by the plant through transpiration is equal to the
volume of water absorbed by the plant from the experimental setup. —(D ___________________
(b) Give one activity that can be done to demonstrate the influence of cach of the following
factors by tﬂungthclbovc nctu.pi'utl'le main cxperiment,
(1) Humidity : Covering the shoot of the phnl by a transparent p
(2) Wind ‘:’P""“""l'""'"“"l""'"""‘l""i""“-'“""’I e R
(iv) Definc the term “camivorous plants™.
The photosynthetic plants which shisin nitrogen snd minerals by killing sad &)
insects and other small amimale. (D) e =
(v) Give two similanities that can be seen in the life cycles of Pogonatum and red,
Heteromorphic alternation of generations [Extermal water being es
(b) Give two functions of the above-mentioned plant grow
stimulates stem elongation in low concentration
ngmm.m.mumm & oo
(vii) State two differences between the fe:m gametophyte of Cycas and the female gametophyte of
Anthophyta
Female gametophyte of m Female gametophyte of Cycas
| Contimtarhero
A o | o s el e e
Do not contain two polar nuclei.
Contain archegonial chambers and pollen
. DO CRAMDETE —‘-m-m——.
!
\$* 14D
[see page six]
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]

(O) (i) Complcte the blanks in the below chart related to the homeostatic control of breathing.

Blood level
Bl

Blood pH falls

due to nsing

ly used clinically as an anticoagulant?
conversion of prothrombin into thrombin.

-----------------------------------------------------------------------------------------------------------------------------------------------------

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

(v) What is the rcason for the

and the donor are i

during blood transfusion?
G)‘ The. denor’s..r

branes.. possessing.. glycopratein . which.. act...as._antigens .

(agglutinogen) 4pd Penct with antibodies (agglutinin) in the recipient’s plasma. As a
are agglutinated.

-----------------------------------------------------------------------------------------------------------------------------------------

3.(A) (i) the main excretory product of the animals given below.
Tadpolcs : Ammomia M)
& ® Bids - Uricacd  —D
(1Y Arrangce the excretory products ammonia, urca and uric acid produced by animals in ascending

order of the amount of energy needed fogtheir production.
Ammonia < urea < uric acid

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

iRl diaeREres i eEReRadsEEsReRadR s RRERd I REERE PRl EdeEindEsdad R RdEsREsdEi Rl aedRRdRameE R EE

[see page seven|
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(iii) Statec two common rcasons for both kidney failure and chronic kidney discase.
Diabetes High blood pressure
Sinusoids are blood vessels with
EheDatuesieasaliatiik from a central vein in the liw
(b) What are the structures found in the comer of the onal structures in liver?
AR of bepaticartery A T oL the | bepatic i vein
Intra lobular bile duct ) should be there to give marks)
(c) Name the vitamins / mincrals ‘
(1) Enlarged thyroid gland is a - lodine(l) .
! 44 =)
2
[see page eight]
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]

(iv) Complete the table below with rclevant information regarding the location and hormones
secreted by each of the below endocrine glands.

Gland Location Hormone
in the upper part of the chest,
Thymus gland directly behind the sternum and Thymosin ¢)
between the lungs ()
in the posterior surface of the Parathyroid hormone {
Parathyroid glands | .4 gland located in the neck

1O 6
(v) (a) ldentify the diagram given below and name the labelled parts A-F. C)

(C) (i) State the method reproduction shown by the below organisms / groups of organisms.

(a)
®)
) Cilidér
(H) ion two permanent birth control methods.

Y YAORIOBIEE............oooooooneemmmsecumemsmmisessesmsssssmsassmssssssessesse s s e
$ Tubal ligation for females (LRT) _®

-----------------------------------------------------------------------------------------------------------------------------------------------------------------

(b) How does birth control occur in cach of the birth control methods you mentioned above in
(ii) (a).

L2 L] L]
gation for fem - Frevents ovum from estering uterus
FRaFddeEbRid FideR R i@ R ERAsR iR Rd TR iR R R R AR R R Rdd i FR AR e drRe R R R A e bR R R R

[see page nine]
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(iii) State onc infection that is scxually transmitted by cach of the bactena given below.
Treponema pallidum = SYPMIRS e e s R
Neisseria gonorrhoeae : GO TR @ e sese e s sresee e s Elz =®
(iv) (a) Explain what fontanellcs arc.
SOCHTRIRIN, rexions in the BN D o

(b) What arc the functions of fontanclics?
Allow slight compressions of the bones (of the baby) at birth facilitating parturition.

------------------------------------------------------------------------------------------------------------------------------------------------------------

(vi) (a) Bricfly explain the mecanings of the terms given below.
(1) Contractility : ability of muscles to contract or shortem = .
(2) Elasticity

(b) Name the parts h-[ﬁmn?wm glnw

!
"2-"5 v)

D : Thin filaments / actin filaments

individuals, 54 individuals do not show a widow's pcak. What is
arc heterozygous to this character? (Assume that this population obeys
ibrium).

receasive homenygoten =g = 108012002009 ... wa=0d. =D

~p=07 —(b

[see page ten]
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(ii) Shown below is a pedigree chart drawn to a family in the above population.
.l.‘l
{
wWw C)
Identify the genotype/s of the individuals shown by letiers. ¢
(iii) 5—TAGTCTATAATGTCGATCAAAATAAC TAGTG—3'
3—ATCAGATATTACAGCTAGTTTTATT CCAC—5'
Shown above is a DNA fragment present in an imaginary a bacteria.
(a) Which of the above chains contains the template ? (top / bottom) .. Bottom one —y(]

) How many amino acids will be there in @pﬁ&mmumhmm from
tis? 6. =D \
(iv) Regarding DNA replication in prokary
(a) Mention two similaritics.
DNA bhelicase is used to.

[see page eleven|
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(B) (i) What is meant by desertification?

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Habitat Joss/fragmentation.............................. Overexplotation ..o,
Pollution @ e -

Introduction of invasive alien species

Climate change (For any 4 of the above)

(b) State respectively, a specics responsible for causing threats to biodiversity in Sri
specics that has been subjected to such threats.
(i)  Species responsible L.antana(E) / Lantana camara or Guines ghgs!

(AR AL 21 A RN LA RN L3 - #F SSFSFFEE RN SIS NS FFE AN ETEREAET N AN ES EEE FEE SRS BEEE RN REE
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

(iiii) 7~
Snake

@goft encrgy . If 90% of the potential energy is lost at cach
trophic level, what is the pefoeninge of solar energy transferred to the mouse?

IR dERRR AT AREREREI R EREERaE @ L - saEddsEidadnisddiadanidanandRdddidaaRdEERlERiREEREFdiRRdEREEREARREiEARERElRRAlEREREiRAERERIRRREREER REeERRRERdEaRERnEEEER

(iv) (a) Due to a suddé 5 2d in a certain chemical factory, the gas named Helene was reicased
in large v@ into the environment. What could be the main effect on the atmosphere due

()

(v) What is the protocol created with intemational solutions regarding the cffect mentioned in (iv)
(a) above?
Moatreal Protocol —D

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

[see page iwelve]
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(C) (i) (a) What is the most significant morphological feature in a bacternial cell?
Lo (F TR, § ) N

(b) What is the no. of planes in which cell division takes place in the sarcinae form of cell
armangement of Coccus bacteria?

IPIAOCH ... e § ) I

(ii) () What are virulent factors?

The factors expressed by few genes of pathogesic microorganisms, which provide them o
the ability to infect their host and cause disease.

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

(b) On what does the outcome of the relationship between a host and a pathogen .
Wirulence ofthepathogenasd, . —D .~

(iii) () Explain the reason for the microorganisms to have a higher growth

-
al i Ten the i e

L e R R R R N RN R N RN I R R R R R R R I R R LR R L R E T RS R LIRSS R NSRS SRT IS LT IRt heaaTTRIRINRITTIEIRETRINL:

BT ' MRS ROG NEFL

-----------------------------------------------------------------------------------------------------------------------------------------------

(b) What is a culturc medium?

A nutrient material prepared for providing nussition and anchorage essential to the
growth of microorganisms at laboratory

EidddaiRaindddaaaiindidsssddddsdidasdiEsssddissdi s idasidissadidndididddAinEEME AR EseERES

(iv) (a) What is bioremediation?

Wductinn?

(v) (@) Mention one harmful

Lends to hax.
The residual Io:li"

LB L LB R
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Part B - Essay

Instructions:

u Answer four questions only.
Give clear labelled diagrams where necessary.
(Each question carries 150 marks.)

S. (a) Descnbe the events of the eukaryotic cell cycle.

¢
1. Thl:l:qucnn:ufﬂmuﬂmnk:pllu?t@ndﬂmmﬂﬁviﬂmmtﬁemnf
ncxt ccll division is referred to as cell ¢y

2, Altheendnfnelldivhim.mmn% ical daughter cells resembling the parent cell
arc produced in mitosis.
. Cell cycle i1s divided into

as intcrphasc and

|
&. DNA wind around histone beads and form chromatin

13. synthesis of cellular organelles and

14. protein synthesis continues the cell growth.
15. Mitotic phase includes mitosis and

16. cytokinesis.

[see page fourteen|
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17.

18.
19.
20
21.
22.
23.

24,
25.
26.

27.
28,

29.
30.

31.
32.

33.
34.
33.
36.
37.
38.
39.

. and in plant n:lls is divi
() Bricfly state ificance of mitosis.

40

Mitosis is referred to the nuclear division which gives rise to two genetically identical nuclei
from a mother nuclcus.

Mitosis is divided into S stages as; Prophase
Promctaphasc

Mctaphasc

Anaphase and

Telophase

In prophase chromatin fibres get condensed by shortening and thickening and transformed #iic

Nucleoli get disappearcd. 00

Formation of mitotic spindic begins.
chromosomes back and forth.

from the opposite
At mctaphasc centrosomes reach the opposite polcs.

At prometaphase nuclear envelope fragments. ®
Microtubules which are not attached to the kinetochore ml:mct
Th::hmnmuhﬂemvdtnlplmulhdﬁ which is located in equal

Some of the microtubules that attach to the kinctochore of the movc the
poles.
distance from ecach pole.

In anaphase sister chromatids arc scparated at

Microtubules attached to kinctochore get pull sister chromatids towards the
opposite poles. 2

Cell clongates as the non-kinctochore microwbtifes arc lengthen.

At the end of anaphase cqual and of chromosomes found at each pole of the cell.
At telophase nuclear envelope around cach set of chromosomes at opposite Poles,
nuclcoli reappear,

spindic microtubules get

chromosomes unwind ¢ less condense to form chromatin

During cytokinecsis lls, a cleavage furrow is formed

is divided by a ccll plate.

genetic stability.
development.

|1 fepair, replacement and regeneration.
xual reproduction.

For the diagrams 06 x 3 = 18

44 points x 3 = 132
Total marks = 150
[see page fifieen]
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6. (a) Describe the structure of skin.

1. It consists of two main layers,
2. cpidemmis and
3. demmis.

Epidermi

Consist of stratificd keratinized squamous epithelium.

Not supplicd with blood vessels. O

Its decper layers arc provided with nutricnts and oxygen by the interstitial fluid uf@mﬂt
&

There are several lavers of cells in the epidermis

The decpest laver is the germinative layer.

The cclls on the surface arc flat. thin. non-nuclcated and dead, \*
in which cyvtoplasm has been replaced by keratin which is a fi
The epidermis is thicker in areas where the skin is subjected to
of the hand, solc of the foot)

12. Composed of areolar connective tissue.
13. (The matrix) contain collagen fibers i
4. The main cells found in the dermis arc macrophages and mast ccells.

15. Blood and hhmph vessels,

16. Sensory nerve endings A%

- O o0 NN

tear. (Palms, Fingers

17. Swcat glands/Scbaccous g
I18. Hair and crector pili musc

19. Sensory receptors
20. Ex: Mcissner's co nian corpusclcs / Merkel discs,
21, Omnufkufﬁni.% $C
%hnru-.g *
g lne o

— 1 Ha.r

Epderem ¢

tRerecdor pl
musele

Derem. 5

£ Swead gland

¢ Neswe J her

Fully Iabelled (5 - 8 structures) correct diagram - 06 Marks
Partially labelled (0 - S structures) correct diagram - 03 Marks
No marks for unlabeled diagrams.
[see page sevenieen|
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(5) Bricfly explain the contribution of skin to maintain homcostasis.

(Main homeostatic function camied out is) helping for regulation of body temperature.

High penpheral temperature (when the person is in a hot surmounding) is detected by warm
receptors in skin.

In response 1o the increase of body lemperature above the presct level,

dilate the blood vessels in the skin

which causes filling of blood capillanes with warm blood,

Sweat glands increase sweat secretion. C)O
in the

~

It promotes heat dissipation through evaporative cooling.
Low peripheral temperature (when in cold surroundings) is detected by oolxpu

el e L

skin.
10. When body temperature decreases below the preset level. \
11. constrict the blood vessels in skin, Q
12. which divert blood from the skin to deeper tissucs thereby
surface.
13. generate heat to some extent by contracting hair erector
14. Skin serves as a minor excretory organ thereby )
cnvironment.
15. Ex: Sodium chloride, Urea and aromatic su

loss through the skin

to maintain a constant internal

as garlic) excreted in sweat.

4
15 = 36
% y36 x4 - 144
Marks for the diagrams = 05
Q Total marks = 130

3. below :
4. Right ki slightly lower than the left.

(5) Brigfly mhe the process of unne formation in human kidney.
o

Capsule,
2. under high pressure
3. into the cavity of the Bowman's capsule
4. is callcd as ultrafiltration.
5. The filtrate in the Bowman's capsule contains water, (amino acids, glucose,)
6. vitamins,
1. nitrogenous wastes, other small molecules and

$ tration which occur through capillary walls of glomerulus and inner wall of Bowman's

[see page eighteen]
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28.
29.

30.
3l.
32.
33.

33.
36.
37.

l.
2.

. salts.
. It docsn’t contain blood cells, platelets and plasma proteins.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
. Major portion of water is reabsorbed at proximal convoluted tu
. Into lumen of proximal convoluted tubules, h@
24.

. NH; by passive transport,
26.
27.

Glomerular filtrate then moves from Bowman's capsule into the proximal convoluted tubules.
At proximal convoluted tubules sclective reabsorption take place,

The process through which useful molecules, ions and water

from the glomerular filtrate are recovered and retumed to interstitial fluid and
then into capillary network of the tubules

15 called selective reabsorption.

At proximal convoluted tubules, O
active reabsorption of glucose and amino acids,

active reabsorption of Na°®. Passive reabsorption of CI°

passivc reabsorption of K*

&
passive rcabsorption of HCO; \*
passive rcabsorption of water by osmosis take place. 0

H" is secreted by active transport @

and drugs and toxins arc sccreted actively.
The process by which foreign materials and
wastes are cleared from pentubular capillan

L

not required to the body including
rstitial fluid into the filtrate is called
secretion.

Watcr reabsorption take place by osm
As the ascending limb of loop of
take place.

In ascending limb of loop o

descending loop of Henle.
permeable to water, water reabsorption doesn't

rity of Na' are actively reabsorbed.

rca concentration in the filtrate, some urca diffuscs into the interstitial fluid.
of the filtrate at the collecting duct forms urine.

. 37+04 = 4]
Any 37 x 4 = |48
If >37 are correct, marks = +02

Total marks = |50

(a) describe the pnmary structure of a typical dicot root.

The outermost cell layer of a primary dicot root is
cpidcrmis.

[see page nineteen|
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o

N W

. Epidermal cells have unicellular outgrowths

called as root hairs.

The ground tissue between cpidermis and vascular cylinder
IS cCOortex.

Innermost layer of the cortex

. is endodermis

Endodermis is a single cell layer.

. Interior to endodermis
11.
12.
13.
14
15.
16.
17.
I8
19.

there is pericycle. O
Pericycle is made up of two or three parenchyma layers.

Inner to pencycle

Vascular tissues can be scen as a solid core.

&
At the middle of the vascular cylinder \A
Xylem can be seen in star shape.
In the groove between arms of the xylem

Phloem is located. @

There is no pith in primary dicot root. @
1eRoet hair

2. EP'-J!"H'I:S

3. Clr"ut
&, Ean dermig

5. Pzr.r:J l:lt.

. Xy lem
% 7 Phloem
(b, Fully labelled (S - 7 points) correct diagram - 06 Marks
Partially labelled (0 = S points) correct disgram - 03 Marks
¢ No marks for unlabeled diagrams.

&qﬂﬁnﬂzmdﬂmﬂhﬁnﬁcmmmwnmph.

l.

2,
3.

There arc two catcgorics of structural and mechanical defense mechanisms through which
plants response (o biotic stresses. They are,
Preexisting structural and chemical defense mechanisms and

[see page twenty]

Scanned with CamScanner

Scanne d with CamScanner



AL/2021/09/E-II(NEW) -20-

13.
14.
13.
16.
17.
18.

9. (a) Fur colour of mice occur due

: Amuunllndqulllt:s of wax and cuticle I.humrthcﬂpldﬂrmal cells.
. The structure of the cpidcrmal ccll walls and thickness.
. The size, location and shapes of stomata.

Alkaloids (ex: Nicotine),
Phenolics (ex: Flavonoids / Lignin / Tannins),

. Terpenoids (ex: Azadirachtin) and
. Lectin can be stated as examples for toxic compounds. O
. Thoms, pricks and trichomes. c)

0 &
Morphological changes in cell wall. \A
Formation of cork and abscission layers. @Q

Producing phenolic compounds.
Producing toxic compounds. @
Enzymes that can degrade fungal cell walls
or damage insect organs.
19+18 = 37
Aly 36 x %.'. = 144
ams = 06
- 10

*illlil. Black fur colour of mice is governed by gene

A and gene b is cpistatic to in recessive cpistasis is resulted during the cross between
homozygous double domi mice and homozygous double recessive white mice, using this
cxample.

|. When a hom

2. nflplrti mos

3. ﬂhﬂmmhuxpmlunnfnnpnmcmuldlﬂ'emImtl.ltllmﬁ:mdloumw

4.

@I:

9.
10.
11.

cpistasis.

ur colour of mice i1s govemned by two dominant genes. / A and B gences.

 colour is expressed only during the presence of both dominant A and B alleles.

uble recessive genotyvpe at any locus results white coloured mice. / aa or bb

Double recessive genotype at any locus is cpistatic to cither homozygous dominant.

or heterozygous condition.

AAbb, Aabb, aaBB. aaBb, aabb genotyvpes result white fur colour.

AaBb, AaBB, AABb, AABB genotypes result black fur colour.

When considering the cross between black mice with AABB genotypes and white mice with
aabb genotype, all of the F| generation express black mice with AaBb genotype.

[ see page iwenily one]
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AABB x aabb
(Black mice) (White mice)
Fi :  AaBb ( Black mice)

Fi x F\

T

ISk
AABB AABb
Black Black

Bk
bk
. AaBb
black

-l-l-

-I-I—

I-I- L

&

12. In F; gencration, mice havi e with both A and B alleles (9/16) express black fur.
13. Mice having genotypes wi one ‘B’ allele (3/16),

14. A’ allcle and ‘bb’
15. ‘aabb’ genotype (|

and
ute mice with white fur.
pic ratio in F; generation is 9:7.

16. Black furto whi
() Describe hoyb&pded inside an cukaryotic chromosome.
l. ﬂllﬂ:ﬂlt;? ith a large number of proteins called histoncs help to organize the DNA inside
nuecicus.
is DNA -protein complex is known as chromatin.
“hromatin may be lightly packed as in cuchromatin
@4. or tightly packed as in heterochromatin.

5. Euchromatin is rich in genes and is probably active in transcription.
6. Heterochromatin consists of nucleotide sequences which are mostly inactive.
7. In the first level, the double helix winds around a complex of cight histonc molecules.
8. These arc called nucleosomes.
9. The adjoining beads of nucleosomes are linked together by a stretch of DNA,

10. known as linker DNA.

[ see page twenily wao/
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Ili-

12.
13.
14.
1S.
16.
17.
18.
19.

10. Write short notes on the following.

(a) How cell mediated immunity responscs occur againsi an

z
Savanna

N NN E N -

In the sccond level, the nuclcosomes twist and pack in a spiral fashion to form a chromatin

fiber.

This forms 30nm fibers from |0nm fibers.

At the third level, the fiber forms looped domains.
They attach to a protein scaffold.

This structure has a thickness of 300nm.

At the fourth level, the looped domains coil, fold

and further compact to form the mitotic chromosome.
this diameter of the chromatid is about 700nm.

In the mctaphase chromosome, the chromatuds arc already replicated.

Any 32 x 4

Marks for the sketches \%

Total marks

Undergo proliferation

(and cventually) differentiate into %\' cells”
ﬂm can directly kill the cells ;

stronger and more
“Memory Tn:l "

Dry plinnhnlmgltnthumm

3. Thick grass cover can be seen/ few scattcred trees.
4. Common on hill slopes of the dry or intermediate zone.

@Q)

. Specifically scnsitized T lymphocytcs. 6
attach to the antigen C)

[ see page twenty three]
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5. Fricd grass cover casily catch fire in dry period / periodic fires are common / have trees with
fire resistant specics.
6. (tree species) Terminalia chebula | Phyllanthus emblica | Terminalia bellirica

7. (grass specics) Cymbopogon nardus | Imperata cylindrical
8. can be seen in Bibile/ Monaragala/ Mahivanganaya/ Wellawaya arcas.

Dry patana

9. Found in altitudes between 500m-1600m.

10. Receive a rainfall about 1400-2000mm with a definite dry peniod.

1. Temperature ranges from 18°C - 24°C

12. Made up of grasses that grow up to 1 - 2m height.

13. Cymbopogon nardus and Themeda tremula can be seen.

14. Common on hill tops in Hantana/ Gampola / Wﬂllmaddl-lq;unle
(No marks if the scientific umumm

(c) Food prescrvation using radiation.

* &Q’
. High encrgy gamma rays,

I
2. X rays,
3. accelerated clectrons are used. *
4. (Processing of food by radiation) inwlvss food to short wave radiation cnergy.
5. Inscct disinfestation,
6. climination of food bome pﬂhoguu
7. and parasites.
8. These specific purposcs
9. Ex: Packets of spices,
10. ground meatl.
14+14+10 = 38
(b Any 37 x 4 = 148
$ If >37 are correct, marks = +02
Total marks = 150

%’
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