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Instructions:

# This question paper consists of 10 questions in 9 pages.

#% This question paper comprises Part A and Part B. The time allotted for both parts
is three hours.

PART A — Structured Essay (Pages 2-8)

# Answer all four questions on this paper itself.

% Write your answers in the space provided for each question. Note that the space provided
is sufficient for your answers and extensive answers are not expected. |

PART B — [Essay (Page 9)

¥ Answer four questions only. Use the papers supplied for this purpose. At the end of the
time allotted for this paper, before handing over to the supervisor tie the two parts together
so thar Part A is on the top of Part B.

# You are permitted to remove only Parr B of the question paper from the examination hall.

For Examiners’ Use Only
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Paxt A_- Structured Essay
Answer all questions on this paper iiself.
{Each question carries 100 marks.)

1. (A) (i) One of the characteristic features of living organisms is irritability. What is known

(ii)

(iii)

(iv)

(v)

B) )

©)

(iii)

iv)

v)

(i)

Fg
as irritability?
............................................................................................................

............................................................................................................

What is the monomer of each of the following?

| | SO PP PP ORI PPPPTPT I I
1

HemiCeIIUIOSE & .ovvviiniteei ettt e e e b et a e e e i mia g

............................................................................................................

Name the structure that helps in cytoplasmic streaming and movement of chromosomes,
and state its structural componernts.

Structure : ...... NP, i e Y 18 R AR 4 8 65 13 § K1+ sy il nta s e 8 e R ad Wi En
Structural components : .........ccoveviiirnirerinsnns PRSPPI

.............................................................. B I

State the location of the secondary cell wall of a plant cell and name a substance
present in it other than cellulose.

LOCEBHON © ooivrorsssiiibsnin e dasiitin ssnansbuasiinenssnnesnnssasnsonsesnesssbuasveesensonsanannssans

Substance @ ........oveeeen - S

What are the three events that coatribute to genetic variations during meiosis?

Name the type of photosynthetic pigment that prevents the formation of reactive
oxidative molecules harmful to plant cells.

............................................................................................................

Name the two types of cells in which CO, fixation occurs in C4 plants and state

the CO, acceptor and CO, fixing enzyme present in each of them.
Type of cell CO, acceplor Co, fixing enzyme

(D) voreenerrrscectossisctosconss  ssersessrasssmnsmmesmnsnsatine  sesessessssnenssssnsasiontans

How do the two types of cells stated in B(iv) above interconnect tightly with each
other?

In which geological eon did the first eukaryoies appear on earth?

.......................................................... I e R

AL

Do nmﬁ

write
in this
column

A

[see page three
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(if) Three events that occurred during evolution of organisms are as follows.
P - Origin of mammals
Q - Origin of seed plants
R - Dominance of angiosperms
Write the above events in chronological order using the relevant letters.

...........................

(iii) State three features of free living forms of phylum Platyhelminthes that cannot be
seen in parasitic forms.

............................................................................................................

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

............................................................................................................

(iv) State where the male and female gametophytes are present in seed plants.
Male gametOPRYLE & ... ..ottt e
Female gametopPhyle © .....ovuiie i
(v) Complete the following dichotomous key to distinguish the protists given below.
Euglena, Paramecium, Amoeba, Ulva, Sargassum, Diatoms
(1) Cell wall present T . WP, SR
Cell wall absent = iiciiceseiessvesiees
(2) Multicellular e
Unicellular
(3) Gas filled floats present —  ..oevvevverinriienieciaiien.
Gas filled floats absent ....c.ceeeiennens i
(4) Pellicle present i e
Pellicle absent i,
(5) Cilia present i

Cilia absent  ieesrrsrrrrerraeiiieas

2. (A) (i) State the three processes that contribute to growth of plants.

(i) State ome function of each of the following plant tissues.
Vascular cambillml & ..o e
Cork CaMDILI & oot e s et e et s e et e e
(iii) Through which structure, each of the following activities takes place in plants?
Gaseous exchange in woody SIEINS @ ..........oiiiiiiiiiiiiiiiiiiiiii e,
G T 7T | PP

(iv) State in correct sequence what happens in guard cells from the stage of accumulation
of K* ions until the opening of stomata.

------------------------------------------------------------------------------------------------------------
............................................................................................................
............................................................................................................

............................................................................................................

Do n-::-tw
write

in this
column

»

[see page four
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{(v) How do temperatures below a critical ievel affect the cell membrane of plant cells?

............................................................................................................

............................................................................................................

(B) (i) A sketch of the life cycle of a land plant is given below.
Name the processes cdenoted by A, B and C and the structures denoted by I and E.

Gametophyte A AT e
/v \ BB 2 iian e smivrras s e s b s S s
E Gametes .

Cé:\ B DS e s wvsemmsibion s s snminstir s fnnid e it it

Sporophyte D g -

(ii) State the following types of symbiosis.
Beneficial 1o both OFZANISINS | ......cviuiiiiininiieir it a it it einnaasaaanns
Beneficial to one organism and no effect on the other : ...,
4ii) (a) Calculate the body mass index of a person whe is 153 cm tall and weighs 50 kg.

(b) According to the World Health Crganization criteria, what is the minimum weight
this person should have in order to consider him as ron-mainourished?
(Give your answer in kg to the first decimal)

(iv) Name a fat soluble vitamin that acts as an antioxidant.

(v) Name two hormones that are secreted by the digestive tract of man and have functions
antagonistic to each other.

............................................................................................................

......................................................................................................

(b) State three structural features of dense connective tissue that can be used to distinguish
it from other connective tissues when observed under the light microscope.

......................................................................................................

.
o 11 | YA R

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

write
in this
column

—~
Do not

R

@

A

[see page five
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(iii) Draw the normal ECG tracing of a healthy person and label its waves. write =
in this [+
column P,,
o=
£
e,
g
(iv) State what are represented by the first and last waves of the ECG tracing. 0.
—
TFIESE WRVE &+ eeveeeeeseeeaeesesseseesam e et e e e e e ea e ea e e b o e et e e et e e et e @
| B AR 7 SO TP PPPP PP PPI PP PPETRE PR PR EREE
(v) Considering a haemoglobin molecule as ‘Hb’, write the equation for the chemical
reaction that occurs only in the red blood celis of lung capillaries. 100

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

3. (A) (i) Briefly state what interferons are?

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

(ii) Name twe capillary networks that are associated with the human nephron other than
the glomerulus.

(iii) What is dialysis carried out for kidney patients?

............................................................................................................

(iv) State a similarity between nervous coordination and hormonal coordination.

(v) Name two phyla that include animals with brain, ventral nerve cord and segmented ganglia.
(B) (i) (a) What are known as ventricles in the human brain?

......................................................................................................

(ii) State two functions of the human spinai cord.

............................................................................................................

(iii) What is the importance of refractory period of a neuron?

(iv) Name the progressive motor disorder of the nervous system that leads to lack of |
coordination and control of muscle movements in elderly people.

.......................................... e e e R R R R AL R LR R

Y S - >y
[see page six
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(v) Briefly state what a hormone is? wiite
|ir:this
............................................................................................................ ICOI'.II‘RT[
!
......................................................... i
(C) (i) (a) State three functions of Sertoli cells.
(b) State the function of acrosome in human sperm
(c) In which structure of the male reproductive system do the sperm mature?
(ii) (a) State two methods that can be used to analyze genetic disorders of the foetus | |
. 1
during pregnancy. |
(b) Write in correct sequence, the pathway that oxygen poor blood of human foetus
gets oxygenated and returns to the foetus.
(iii) Name a phylum which includes animals with an endoskeleton made up of calcium
carbonate plates.
(iv) (2) Why doesn’t the first pair of ribs move during inspiration of man? I
(b) State three structural features of the human vertebral column that help to maintain
upright posture.
(v) (a) State the function of the arches of the foot of the lower limb of man.
(b) State two locations where ball and socket joints are found in the human body.
............................................................................................. 100
\ |

g B

@

[see page seven
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4. (A) (i) State four desirable features of garden peas for genetic experiments. e
............................................................................................. in this
............... i
(ii) (2) What is known as pleiotropy in genetics?
(b) Give two examples for pleiotropy seen in man.
(iii) What are known as intergenic DNA and introns? |
Intergenic DNA & L. ettt eeteantanrar e nannans
1311 (o)1 P T LLLLALT
(iv) State whether trisomy, monosomy or gene mutation is the reason for each of the following
disorders.
Disorder Reason
Colour biindness  .iiiiiiiiiiririresaeaas
Down syndrome ... cinbaR R
|
Turner syndrome |
. |
(v) (a) State why each of the following is used during DNA isolation.
Chelating @ZENt © ........ccceuiuirnimiionimainosnarnnnsssnsiondieiesiemmenimrscssstanmansesesns
ProteolYliC ENZYMES I 1. iuuiuriaitaaassianiaeseaessans s rrrtaaasissaiintaassristansnsasns
003) (s I 11711 1 | PSPPSR PSSP PP
(b) State twe essential features of 2 cloning vector.
(B) (i) What is meant by primary production?
(ii) (a) Using the correct letter, indicate the ellipse in the diagram that represents each
of the following ecosystems of Sri Lanka.
A — Savanna E 3000
B - Tropical thorn scrubs =
C — Wet patana =
S . £ 2000
D - Tropical dry mixed g
evergreen forests =
£ 1000-
<
%
-]
g T T T T T
< 1000 2000
Altitude (m}
(b) Which one of the ecosystems given in (ii)(a) above can be found in the dry
zone as well as in the intermediate zone of Sri Lanka?
...................................................................................................... )

[see page eight
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i (iii) Write the common name of an endemic plant founc in tropical wet lowland rain | write
foresis of Sri Lanka. in this
column
(iv) Write the common name of a plant in Sri Lanka which is facing a very high risk
of extinction in the wild.
|
(v) (a) State the group of organisms that contributes most to reduce the CO, content
in the atmosphere.
(b) What is the major global environmental issue that affects the organisms stated
in (v)(a) above? |
]
(C) (i) (a) Name an obligate anaerobic bacterial species.
e e | ................ ot e s R dnsir s g R
' (b) State the importance of akinetes to cyanobacteria.
(ii) () COVID-19 coronavirus is roughly sphericzl. To which type of morphological
form do such spherical viruses belong?
(b) How does a viroid structurally differ from a virus?
(iii) Name two diseases for which immunity can be induced using subunit vaccires.
(iv) Name a species of microorganisms used for the production of each of the following
substances.

Citric acid fTOM SUCIOSE I ....veveieeicnenessnssueerssstsenriresrssstssesasssssrssesisesasirssssasass

Invertase L N PO T

Streptomycin } rrsnsessiseneRRimERI Yt sesans T 3 A A e Vs el

(v) (a) Name two substances that are produced when putrefaction of food occurs due
to action of microorganisms.

(b) In routine testing of waier samples for consumption, why is the presence of |
indicator organisms such as coliform bacteria tested instead of the presence of
pathogenic microorganisms?
..................... —

* ¥

—
[see page nine
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Part B - Essay

Imstrueticns:

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

T

5. Describe the process of zerobic respiration that occurs in liver cells of man using glucose as the
substrate.

6. (a) Describe the effects of light on plants.

{b) Explain how plants are designed tc capture maximum amount of light.

7. (a) Briefly describe the basic structure of the human eye.

(b} Explain the roles of human eye and brain in vision.
8. Describe the menstrual cycle of women and its hormonal reguifation.

9. (a) Briefly describe the applications of microorganisms in agriculture.

(b) Expiain the applications of Polymerase Chain Reaction (PCR).

10. Write short notes on the following.
(a) Salt marshes of Sri Lanka
(b) Epigenetics

(¢) Reproduction in Ascomycota
or
Biological control of dengue vector
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