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Instructions:

¥ Answer all questions.

% Write your Index Number in the space provided in the answer sheet.

% Instructions are given on the back of the answer sheet. Follow them carefully

* In each of the questions from 1 to 50, pick one of the alternatives from (1), (2), (3), (4), (5) which

is correct or most appropriate and mark your response on the answer sheet with a cross (X)
on the number of the correct option in accordance with the instructions given on the back of
the answer sheet.

Which of the following is considered as the basic functional unit of life?
(1) Organ (2) Tissue (3) Cell (4) Nucleus (5) DNA molecule

Which of the following statements is correct regarding carbohydrates?
(1) Condensation reaction between two glucose molecules forms a non-reducing sugar molecule.
(2) Galactose is a ketose sugar.

" (3) Glucosamine is the monomer of storage components in fungi.

(4) Galacturonic acid is the monomer of a structural polysaccharide in plants.
(5) Hemicellulose is a branched polysaccharide made up of trioses and pentoses.

In mitochondria,

(1) a DNA molecule is present in the intermembrane space.

(2) enzymes required for Krebs cycle are embedded in the inner membrane.

(3) 80S ribosomes and phosphate granules are located in the matrix.

(4) a pyruvate molecule is converted to an acetyl Co-A molecule by releasing two CO, molecules
in the matrix.

(5) cristac contain enzymes that are essential for oxidative phosphorylation.

Which of the following occurs during both telophase I and telophase II of meiosis?
(1) Formation of spindle apparatus by centrosome

(2) Moving of one chromosome of each homologous pair towards opposite poles
(3) Decondensation of chromosomes into chromatin

(4) Formation of two genetically identical haploid daughter nuclei within one cell
(5) Shortening of microtubules of the spindle

In addition to chloroplasts, the enzymes that catalyse photoresplratlon are located in
(1) mitochondria and Golgi apparatus.

(2) peroxisomes and mitochondria.

(3) lysosomes and smooth endoplasmic reticulum.

(4) glyoxysomes and Golgi apparatus.

(5) lysosomes and Golgi apparatus.

J
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6. A product of the Calvin cycle that serves as a precursor molecule for glucose synthesis is
(1) 3-phosphoglycerate. (2) ribulose bisphosphate.
(3) glyceraldehyde 3—phosphate. =~ (4) phosphoenolpyruvate.
(5) 1, 3-bisphosphoglycerate.

7. The total number of ATP and NADH molecules produced per one molecule of glucose in glycolysis
is respectively
(1) two and one. (2) two and two.
(3) 2.5 and one. (4) four and one.
(5) four and two.

8. Which of the following statements regarding vascular plants is correct?
(1) Microphylls of some vascular plants have branched veins.
(2) Roots were present in the ancestors of modern vascular plants.
(3) Presence of stomata is unique to vascular plants.
(4) Some vascular plants have symbiotic gametophytes.
(5) Flagellated sperm are absent in vascular plants.

9. Which of the following combinations of plant phyla and their gametophytes is/are correct?

Phylum Gametophyte
A — Bryophyta Dioecious
B — Pterophyta Photosynthetic
C - Cycadophyta Reduced
(1) A only. (2) A and B only. (3) A and C only.
(4) B and C only. (5) A, B and C.

10. Some features present in two animals labelled as A and B are as follows.

A — Endoskeleton, closed circulatory system, coelom
B — Exoskeleton, open circulatory system, gills

The phyla to which A and B could belong are respectively,
(1) Chordata and Nematoda. (2) Chordata and Echinodermata.

(3) Annelida and Arthropoda. (4) Echinodermata and Mollusca.
(5) Nematoda and Arthropoda.

11. The animals that showed first signs of cephalization
(1) bear a central nervous system. (2) have jointed legs.
(3) are coelomic. (4) are radially symmetrical.
(5) bear a muscular foot.

12. Some types of plant cells and their functions are given below.

Type of cells Function
A — Sclerenchyma P — Providing support
B — Collenchyma Q — Transporting water
C — Tracheids R — Storage of starch
D — Parenchyma S — Wound repair

Select the response that indicates all correct combinations of ‘cell type - function’.
() A-Q, B-S, C-P, D-R

(2) A—P, B-R, C-Q, D-S
(3) A-P, B-P, C-Q, D-R
(4 A-R, B-S, C-P, D-S
() A-Q B-P C-S, D-R

7
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13. Which of the following statements regarding plant meristems is correct?
(1) Lateral meristem and apical meristem are involved in secondary: growth. - -
(2) Shoot apical meristem produces new cells both inward and outward.
(3) Regrowth of broken leaves of monocots occurs, due to the action of lateral meristem located
at their bases.
(4) Lateral meristem contributes to the formation of periderm.
(5) Meristems are always active.

14. Select the correct statement regarding water loss in plants.
(1) Guttation occurs throughout the day.
(2) Transpiration rate is high when relative humidity is high.
(3) About 50% of water in plants is lost due to stomatal transpiration.
(4) Water loss decreases due to increase in turgor in guard cells.
(5) Root pressure is needed for guttation.

15. Deficiency of which of the following elements cause chlorosis, poor growth and death of leaf
tips in plants respectively?
(1) Mg, C and B 2) S, O and Ni (3) N, H and CI
(4) Mo, Ca and Fe (5) P, B and Ni : '

16. The eight nuclei in mature embryo sac of angiosperms are contained within
(1) two antipodal cells, two central cells, two synergids and egg.
(2) three antipodal cells, central cell, two synergids and egg.
(3) two antipodal cells, three central cells, synergid and egg.
(4) three antipodal cells, central cell, three synergids and egg.
(5) three antipodal cells, two central cells, two synergids and egg.

17. Which of the following plant hormones stimulate seed germination?
A — Cytokinins
B — Abscisic acid
C — Auxins
D — Gibberellins
(1) Aand B (2) Aand C (3) Aand D
(4) B and C (5) Band D

18. Which of the following statements regarding the structures associated with tissues that provide
support in animals is/are correct?

A — Chondrocytes secrete collagen fibres.

B — Osteocytes are bone forming cells.

C — Osteons are the repeating units of mammalian hard bones.
(1) A only. (2) A and B only. (3) A and C only.
(4) B and C only. (5) A, B and C. ‘

19. Some organs in the human digestive system, enzymes associated with digestion and the substrates
on which these enzymes act are given below.

Organ Enzyme Substrate
A — Mouth D — Pepsin G — Polysaccharides
B — Stomach E — Amylase H - Lipids
C — Small intestine F — Lipase I — Proteins

Select the correct combination of the above.
(1) A, D, 1 @ B,E, G 3) B,E H 4 C, D, 1 %) CE G

S
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20.

21.

22,

23. :
" (1) Left kidney is situated slightly lower than the right kidney on the posterior.. abdommal wall

24,

25.

26.

Select the correct statement regarding vitamins.

(1) All antioxidants are water soluble vitamins. -

(2) Vitamin A’ deficiency reduces immunity.

(3) Vitamin E helps in the absorption of phosphorous.

(4) Vitamin K is necessary to maintain epithelial tissues.

(5) Production of red blood cells is reduced due to vitamin C deficiency.

During a cardiac cycle, stimulation of which of the following structures of the human heart results
in emptying of atria? ,

(1) SA node (2) AV node (3) AV bundle

(4) AV bundle branches (5) Purkinje fibres

Which of the following statements regarding respiration of man is correct?

(1) Elevated blood pH can increase the depth and rate of lung ventilation. .

(2) Decrease in the pressure in the lungs in relation to outside air facilitates expiration.

(3)  Sensors in the lung tissue contribute to prevent overexpansion of lungs during inspiration.

(4) High surface tension of the fluid that coat the alveolar lining facilitates external - respiration.

(5) Higher partial pressure of CO, in the blood reaching tissues in system1c capillaries than that
in tissues facilitates internal resp1rat10n ; v

Select the correct statement regarding human kidneys.

(2) Majority of nephrons in the kidney are juxtamedullary nephrons.

(3) Kidneys contain sensors which can detect increase in blood pressure.
(4) Kidneys can regulate blood pH by reabsorption of H* through nephrons.
(5) Kidneys play a role in the production of red blood cells.

Neurotransmitters are released into the synaptic cleft in chemical synapses as a response to which
of the following?

(1) Increase in Ca? concentration in the synaptic cleft

(2) Decrease in Na" concentration in the synaptic cleft

(3) Increase in K" concentration in presynaptic terminal

(4) Increase in Ca?'" concentration in presynaptic terminal

(5) Decrease in Na® concentration in presynaptic terminal

Which of the following mechanoreceptors are present close to the surface of the human skin?

A — Free nerve endings B — Pacinian corpuscles

C — Meissner corpuscles D — Merkel discs
(1) A and B only. (2) C and D only. (3) A, B and C only.
4) A, C and D only. " (5 B, C and D only.

Which of the following changes would occur in the human body when deep body temperature
drops below the normal body temperature?

Arterioles Hair errector - Adrenaline level
in the skin muscles in the skin in blood

) Dilate 4 Contract Increase

(2) Constrict Relax . Decrease

3) Dilate Relax Increase

4) Constrict Contract Increase

4) Constrict Contract Decrease

J
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27.

28.

29.

30.

31.

32.

33.

Select the corréct statement regarding asexual reproduction of animals.

(1) Female workers of honey bees develop through parthenogenesis.

(2) Some platyhélminths reproduce asexually by regeneration. ,

(3) Budding of Hydra relies on mitotic and meiotic cell divisions.

(4) Fragmentation allows some annelids to produce Vvaried genotypes from a single parent.

(5) In changing environmental conditions, asexual reproduction would be more advantageous to
cnidarians. '

Accessory glands associated with the human male reproductive system and features of their secretions
are given below.

Gland Features of the secretion
A — Prostate gland P — Clear alkaline mucus ;
B — Bulbourethral glands Q — Thick, alkaline secretion containing mucus
and fructose
C — Seminal vesicles R — Thin, milky secretion containing citrate

and anticoagulant enzymes
Select the response with all correct ‘gland - feature of secretion’ combinations.
(1) A-P, B-Q, C-R 2) A-Q, B—R, C-P
3) A-R, B-Q, C-P @ A-Q, B-P, C-R
5) A-R, B-P, C-Q :

Some features of three vertebraec of man labelled as P, Q and R observed by a student are given
below.

P — A large body and a prominent spinous process

Q — No distinct body or spinous process

R — Articulation facets on the body and transverse processes

P, Q and R would most likely to be respectively

(1) a lumbar vertebra, first cervical vertebra and second cervical vertebra.
(2) a thoracic vertebra, first cervical vertebra and second cervical vertebra.
(3) a lumbar vertebra, second cervical vertebra and a thoracic vertebra.
(4) a lumbar vertebra, first cervical vertebra and a thoracic vertebra.

(5) a thoracic vertebra, second cervical vertebra and a lumbar vertebra.

Which of the following processes are present in the temporal bone of man?
(1) Mastoid process and coronoid process

(2) Styloid process and mastoid process

(3) Condyloid process and styloid process

(4) Mastoid process and condyloid process

(5) Coronoid process and condyloid process

Which of the following inheritances shows a phenotypic ratio of 9: 7 in the F, generation in a
dihybrid cross? : .

(1) Polyalielism ' (2) Recessive epistasis , (3) Pleiotropy

(4) Dominant epistasis (5) Polygenic inheritance

In garden pea, if tall (T) plants, yellow (Y) flowers and round (R) seeds are dominant to short
(t) plants, white (y) flowers and wrinkled (r) seeds respectively, according to Mendel’s laws what
is the probability of getting the offspring with TtRrYY genotype when two plants with genotypes
TTrrYy and TtRrYy are crossed?

1 1 3 1
H — 2) — 3) — 4) = 5
Oy @ 3 S T @ )
The enzyme used to make ¢cDNA on an mRNA template is
(1) DNA polymerase. (2) reverse transcriptase. " (3) transcriptase.

(4) helicase. (5) primase.

vy
" [See page six
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34. What is the role of nucleases in DNA repairing?
(1) Breaking of H bonds between nucleotides in DNA
(2) Identifying mismatched DNA sequences
(3) Filling of gaps using correct nucleotides
(4) Making the DNA strand by the formation of phosphodiester bonds
(5) Cutting of mismatched nucleotide sequences in damaged DNA strands

35. Some vegetation types and the ecosystems where they can be seen in Sri Lanka are given below.

Vegetation type Ecosystem
A — Stunted vegetation P — Tropical montane forests
B — Dense scrub layer Q - Tropical thorn scrubs
C — Thick grass cover R - Sand dunes
D — Sparse large trees S — Savanna

Which of the following responses indicates all correct combinations of the vegetation type and the
ecosystem where it is found?

() A-P, B-S, C-R, D-Q 2 A-P
3) A-R, B-S, C-P, D-Q 4) A-R,
(5) A-R, B-P, C-Q, D-S

B-R, C-Q, D-S
B-P, C-S, D-Q

2

36. Which of the following statements are correct regarding chickenpox vaccine?

A — It contains live microorganisms which are deliberately weakened for pathogenicity.
B — Repeated immunisation is needed.

C — Tt mimics an actual infection.

D — It is a subunit vaccine.

(1) A and C only. (2) A and D only. (3). B and C only.
(4) B and D only. (5) A, C and D only.

37. Which of the following combinations of fermentation processes and microorganisms involved in
them is/are correct?

Fermentation process Microorganism
A — Sucrose — Ethanol Gluconobacter sp.
B — Lactose — Lactic acid Bacillus subtilis
C — Sucrose — Citric acid Aspergillus niger
D — Ethanol — Acetic acid Streptococcus sp.
(1) A only. (2) B only. (3) C only.
(4) D only. (5) C and D only.
38. Methods of solid waste management and some of their outcomes are given below.
Method ] Outcome
A — Sorting and recycling P — Reduction of breeding sites of Dengue vectors
B — Decomposition Q — Reducing the volume of solid waste
C — Sanitary land filling R — Generation of electricity
Select the most appropriate response with all correct ‘method - outcome’ combinations.
() A-R, B-P, C-Q , 2) A-P, B-R, C-Q .
3) A-P, B-P, C-R 4 A-Q B-P, C-R

(5) A-R, B-Q, C-P

39. Two methods that preserve food by destroying microorganisms are
(1) drying and use of chemicals. (2) chilling and smoking.
(3) salting and use of chemicals. (4) freezing and sugaring.
(5) radiation and heat treatment.

. . S
[See page seven
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40. Which of the following are associated with the transmission of filariasis within a community?
A — Frequency of human vector contact
B — Density of microfilariae in infected mosquito
C — Number of infected persons
D — Characteristics of vector
(1) A and D only.
(4) A, C and D only.

(2) A, B and C only.
(5) A, B, C and D.

(3) A, B and D only.

® For each of the questions 41 to 50, one or more of the responses is/are correct. Dec1de which
response/responses is/are correct and then select the correct number.

If only (A), (B) and (D) are COITECL......ovvevimimeieiececceeeeeereeeeereeeans 3
If only (A), (C) and (D) are COrrect......ocummvvevemeeveevereereeeeninns v (2)
If only (A) and (B) are COITECL....ccceereiermreeeereeeeieeterceeee e eeeeeeeeeeee 3)
If only (C) and (D) are COITECL.....ovrrmrrereeerrreecieeeeeeieee e )
If any other response or combination of responses is correct....... 5)
Directions summarised
1) 2) (3) “) 4
(A), B), D) [(A), (C), D)| (A), B) (C), D) | Any other response or
correct. correct. correct. correct. combination of responses correct.

41. Which of the following statements regarding cell junctions is/are correct?
(A) Animal embryos have cell junctions which allow the passage of ions.
(B) Tight junctions connect the plasma membranes of adjacent cells forming a continuous seal
which prevents leakage of extracellular fluid.
(C) Plasmodesmata are nonliving connections between cell walls of adjoining plant cells.
(D) Desmosomes allow exchange of signals and materials between adjacent cells.
(E) Gap junctions attach the cytoskeletons of adjoining cells by intermediate filaments.

42. Which of the following combinations of some organisms and the time periods they were living
on earth is/are correct?
(A) Early microorganisms — About 3.5 billion years ago
(B) First photosynthetic organisms — About 2.7 billion years ago
(C) First eukaryotes — About 2.6 billion years ago
(D) Oldest protists — About 1.2 billion years ago
(E) Ancestors of arthropods — About 700 million years ago

43. In monocot leaves,
(A) two cell layers may sometimes be present in palisade mesophyll.
(B) old epidermis may be replaced by thick cuticle.
(C) chloroplasts are abundant in all mesophyll cells.
(D) veins are parallelly arranged.
(E) stomata are mainly found in the lower epidermis.

44. Which of the following blood group/groups can be received by a person with B Rh* blood group
during a blood transfusion?

(A) B Rh~ (B) O Rh~ (C) AB Rh~ (D) O Ru* (E) AB Rh*
45. Which of the following ‘functlon-structure combinations regarding human brain is/are correct?
Function Structure

(A) Regulating appetite Medulla oblongata
(B) Controlling auditory reflexes Mid brain
(C) Coordinating voluntary muscle movements Cerebellum

(D) Controlling autonomic nervous system Hypothalamus
(E) Regulating sleep and wake cycles Thalamus

. J
[See page eight
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46. Which of the following statements regarding oogenesis of a woman is/are correct?
(A) Primodial germ cells originate from the yolk sac of embryo. *
(B) Oogonia are formed by primodial germ cells through mitotic divisions.
(C) Primary oocytes complete meiosis I before birth.
(D) Meiosis II of the secondary oocyte starts at puberty and is arrested at prophase.-
(E) Ovum and two polar bodies are formed when the secondary oocyte completes meiosis IT
with the penetration of a sperm.

47. DNA sequencing
(A) is a process used to determine the precise order of the bases in the DNA molecule.
(B) cannot be applied in paternity testing.
(C) belps to diagnose cancer.
(D) is helpful in early diagnosis of carriers of genetic disorders.
(E) has revealed the absence of multiple copies of genes in human genome.

48. Which of the following statements regarding microorganisms is/are correct?
(A) Fungal hyphae use organic chemicals as the source of energy.
(B) Mycoplasma and yeast reproduce by budding and {fission.
(C) Acetobacter sp. can grow only in aerobic environments but can generate energy through
fermentation.
(D) Cyanobacteria carry thick-walled heterocysts to survive during unfavourable conditions.
(E) Purple sulphur bacteria are chemoautotrophs that use CO, as the source of carbon. -

49. Invasive alien plant species
(A) alter ecosystem values.
(B) are confined to areas with little environmental variation.
(C) may encourage wild fires.
(D) may prevent germination of seeds of other plants.
(E) do not affect genetic diversity but reduce ecosystem diversity.

50. This question is based on the following plants of Sri Lanka.

P — Salicornia Q - Kaluwara/Karun-kaali R — Palu/Paalai
S — Gini-andara/Vidattal/Vindattai T ~ Heeressa/Pirandai U - Tassock grass
V - Keena/Pongu W — Weera/Virai X — Walkurudu/Kaatu karuwa

Plants that are found in three ecosystems arranged according to increasing annual rainfall in correct
sequence are

(A) S, R and U. B) T, Q and X. (©) S, Uand W.
(D) P, W and V. (E) P, V and Q.
. w
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¥Three hours ) Additional Reading Time 10 minutes

Use additional reading time to go through the question paper, select the guestions you will answer and
decide which of them you will prioritise.
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{Index Noe:

Instructions:

% This question paper consists of 10 questions in 11 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 - 10)
%  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 11)

% 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 that Part A is on the top of Part B.

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

For Examiners’ Use Only
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Part A - Structured Essay Do not
Answer all questions on this paper itself. _Wri;‘?
(Each question carries 100 marks.) | cotumn

1. (A) (i) State the function of each of the following proteins.
(8) Serum albUmin ¢ .....ocooriiiiiiiis i e

(b) Ovalbumin - L e e

M R T T T Y

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

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

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

(iii) (a) Name a protein with alpha helix structure, which is a component of intermediate
filaments of the animal cytoskeleton.

.......................... ,.-...............-.....----....--,........,....-....-...‘.v-..,...-.,....--.

(b) Name a compound present in the cell walls of both bacteria and cyanobacteria
but not in the cell walls of archaebacteria.

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

(iv) (a) What acts as the object for the eyepiece lens when a specunen is observed
through a compound light microscope?

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

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

(b) What is used to stain specimens for observation through the transmission electron
microscope?

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

(v) State two functions carried out by both rough and smooth endoplasmic reticulums
and two functions carried out only by smooth endoplasmic reticulum (SER).

(@) By Both & ooooeiiiiiii e

N e R R I T T A Y

(B) (i) Name the most abundant glycoprotein in the extracellular matrix of animal cells. |

R R R I T T T

(it) (a) Name the subcellular component that carries out each of the following activities |

in cells.
Transporting residue material out of the cell : ................ PPN
Cytoplasmic streaming D e e

(b) Which organelle in plant cells is involved in the formation of the cell plate
during cytokinesis?

...........................................................................
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(iii) During which phase of mitosis are the chromosomes located at the middle of the cell?

(iv) Name two cell types in the human body that are at G, phase.

D I I T I T R T Poetesessssnssasenerant s

(v) (a) State the precise site at which each of the follbwing is carried out during cellular
respiration.

Breakdown of glucose to pyruvate @ ....ccoveviiiiniiiii e
Production of oxaloacetate = ...,
(b) Name the final hydrogen acceptor in each of the following.

Ethyl alcohol fermentation

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

Lactic acid fermentation

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

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

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

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

(b) Name a solution that can be used as an indicator to demonstrate amylase activity
on starch.

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

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

(b) State the wave lengths of light absorbed by chlorophyll—a molecules in photosystem I
and photosystem II.

Photosystem I @ ..o e
Photosystern II @ ......oiiiiiiiii i,

(iv) State three ways by which the cyclic electron flow dlﬁers from the Imear electron’
flow in the light reaction of photosynthesis.

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

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

(v) Photosynthetic plants were highly abundant in the Phanerozoic eon. Name the three
-eras of the Phanerozoic eon.

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

write
in this
column

[see page four
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| Do not
2. (A) (i) State five features of organisms of domain Eukarya that are common to all or some | write
organisms of domain Archaea. in this
column

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

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

(ii) State three substances other than cellulose that are present in the cell walls of

some protists and name an organism/group of organisms that contains each of these
substances.

Substance Organism/Group of organisms

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

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

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

(iv) State five characteristic features of phylum Nematoda that can be observed when a
specimen of Ascaris (round worm) is examined externally.

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

R A R R T T T T

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

(i) What form the symplastic route of radial transport in plants?

(i) What is the form of intake of sulphur into plants?

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

.............................................................................................................
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e N
. Do not
(C) (i) State the structural features  of a skeletal muscle tissue that can be observed under|write
the light microscope. in this
column
P~
............................................................................................................ o
™~
w0
Q
............................................................................... R TR TR o
(ii) State the functions performed by tongue in the nutrition of humans.
(iii) Using a labelled diagram, indicate the direction of blood flow in the single circulation |
of fish.
(iv) How do the fluids and proteins lost during capillary exchange of substances return
to blood in humans?
(v) () Indicate the correct pathway through which erythrocytes in the inferior vena cava
reach the aorta. - ~
2
........................................................................ 2
)
N
..................................................................................... feasereceriatanins ol
La]
(o)
()
B I I I S L L T T T T T Y 1O
’ g
- (b) Why have respiratory pigments evolved in complex animals? S
J

[see page six

R
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Do not
3. (A) (i) (a) Why are respiratory structures needed for animals? write
i - in this
h e e aeseaerer e ieeaiegaaae R ersersereinraess { column

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

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

(i) Name two types of ‘antigen presenting cells’ in humans.

(iii) (a) State the advantage of excreting nitrogenous waste as ammonia for many aquatic |
invertebrates.

humans?

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

DR R R e R R R R R R R R T T

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

(v) (a) State how the nervous system of arthropods is organised.

L R R L R I R L R R R R R R P I R W I IR Y

(b) From which part of the human embryonic brain does each of the following structures

originate? ‘ ’
Pons Varolii : ...........ococnneel. et ere e aarareaas st i aas
Pineal body : ...... ettt e et e et e e et eeae ettt e e ranataaanan -

(B) () (a) Where are the nerve cell bodies located in the cerebrum of man?

(b) Write in correct sequence, the pathway of transmission of impulses in a typical
reflex arc in man.

......................................................................................................
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Do not
(c) Name the disorder of the human nervous system that is associated with distorted | write
perception of reality. in this
< column
(i) (a) State the arrangement of cells in the human retina starting from the innermost
cell layer.
(b) How is a single image perceived in binocular vision in humans?
(iil) What is perceived as sound in hearing?
(iv) (a) What is an endocrine gland?
(b) State the reasons for hypothyroidism in humans
..... o h s et s hy e ea s h e ae e hernn e s bty e en e bt e et aa e A e tn t e e en e en et ennpa et st e eanes
(v) (a) How does luteinizing hormone promote spermatogenesis in man?
(b) What are the main structural changes that occur in the uterus of a mature, normal| =

woman during the uterine cycle in preparation for the arrival of fertilised ovum?

(€©) () (a) Name the two hormones responsible for the preparation of uterus for receiving
- the fertilised ovum. '

........................................................................... tesesrais e s essane |

(b) What is the foetal membrane associated with the development of urinary bladder
in humans?

R R R N N R D L R T

(ii) Name a sexually transmitted infection in man caused by a virus other than HIV.

................... R I T I N T T N S T U

i

i J
[see page eight
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4. (A) () Nucleotide sequence of a part of a DNA coding strand for a polypeptide and relevant

AL/2024/09/E-11 -8-

N

Do not
(iii) (a) Name a group of animals that move by taking water into the body and. squirting | write
it out in bursts. in this

column

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

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

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

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

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

(b) What is the structural arrangement in the upper limb of human which permits
power grip?

........................................................................................................
R N R R R e R R L R R R R T T T S O

R I I T T T T R T YT L A

DA A R A R R I T L T

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

A R R L T T T T T

amino acids are given in diagram X.

(a) Name the types of specific point mutations if nucleotide sequence of X is altered
due to substitution as shown in diagrams Y and Z.

X: CGTTTTTTACCTATA

Nt Nt N ot i N

Arg Phe Leu Pro Ile
Y: CGTTTTTCACCTATA

B i i

Arg Phe Ser Pro Ile
Z: CGTTTTTTGCCTATA

S Nt Nt g pmad i e

Arg Phe Leu Pro Ile

(b) Write the mRNA nucleotide sequencé corresponding to the part of the DNA
coding strand given in X.

........................................................................................................
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8

(il) (a) What is meant by vector in gene technology?
(b) Give two examples for cloning vectors.

(ili) Why is recycling of materials in an ecosystem important?

R R I R R N I R R R I T T B T T S PP P

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

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

R e R R N R R N R R T

(B) (i) State the specific physical method that can be used to sterilize each of the following.

(a) Hospital waste | PPN feren it ‘

(b) Air in operating theatres @ .......oicceiiiiiiiiiiiiiieiieiei e crenes

(¢) Enzyme solutions with microbial cells larger than 0.45 um :

(d) Inoculation loops PSR veeren ST eeeeeias esteanaeens
(ii) Name a chemoautotrophic bacterial genus that oxidises NO, to NOj in soil.
(iii) State two modes of respiration present in both mycoplasma and unicellular protists.
(iv) Name a simple stain used to observe the cellular shape of bacteria.

....... D R I R R R R I P R L T T T T

(v) If a student is provided with two sets of petri dishes with sterile solidified nutrient

agar and a phenol solution, write in correct sequence the procedure that should be |

followed to test the effect of phenol on microorganisms in air.

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

R R R R R R RN I ST T

Do not\
write

in this
column

J

[see page ten



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

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

(i) (a) Name two species of genetically modified microorganisms used to produce human
insulin.

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

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

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

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

(iv) (a) Name a type of microofganism that cause spoilage of each of the following
foods. '
Food stored at 4°C

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

Food containing sugar

..................................................... Prassessaarsesns

(b) How does Aspergillus flavus cause food intoxication in humans?

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

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

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

AL/2024/09/E-11 -10-
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. . . . . . Do not
(C) () (&) What is the role of methanotroph microorganisms present in oceans? write
in this
D R I T T column
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Biology I
( Biology

J

Part B - Essay

Instructions:

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

3. (a) Describe the transcription process in polypeptide synthesis of eukaryotes.

(b) Explain the structure of the plasma membrane of a living cell.
6. Describe the defence mechanisms shown by plants against pests and pathogens.

7. (a) Briefly describe the role of liver in human nutrition.

(b) Explain how digestion is regulated in man,

8. (a) Briefly describe separately the major changes that take place in the human foetus during

second and third trimesters of pregnancy.

(b) Explain modern reproductive technology that can be used in resolving infertility problems in

humans.

9. (a) Explain the Darwin-Wallace theory of evolution.

(b) Briefly discuss the factors that contribute for global warming.

10. Write short notes on the following. |

(a) Human sex linked characteristics
(b) Prions

(c) Applications of stem cells
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