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(ii) State two similarities seen in genetic factors which mentioned by Mendal and behavior

of chromosomes during reproduction and cell division.

x genetic factors in organisms exist as pairs. In a diploid nucleus chromosomes exist as
homologous pairs.

x pairs of factors segregate during reproduction while pairs of homologous chromosomes
segregate in meiosis

x each gamete contains only one genetic factor of a pair as well as it contains only one
chromosome of a pair

x In the fusion of gamates, the zygote is given with two factors as well as a pair of
homologous chromosomes (any 2 X 2)

(iii) Name the following non-mendalian patterns of inheritance and state the F, phenotype

ratio result in relevant crosses.

Pattern of genetics F, phenotype ration

a) An allele of a gene is not

completely dominant over the | [ncomplete dominance 1:2:1
other

b) Suppress the action of dominant
gene in both loci by double recessive epistasis 9:7
recessive alles of another gene.

¢) Suppress the action of a
dominant gene by another dominant epistasis 13:3
dominant gene.

6 x2)
(iv) Assume A and B are linked genes in a sexually reproducing population. They became a
and b respectively being mutated in a certain ratio. What are the genotypes would be

expected in next population ?

AlLA (AABB) ALLA (AABb) ALLA (AAbb) A ﬁa (AaBB) Alla (AaBb)
B }1B B t{b b ++b BriB B Hb
Alla (Aabb) a lla (aaBB) @ 1ta (aaBb) a Ha (aabb)
b +lb B+lB B+lb brrb
9x1)
(v) State how the genetic variations occur according to the following theories.
(a) Lamark's theory - organisms acquire adaptations during their life time according to
the needs of the environment (1x2)
(b) Darwin's theory - randomly / spontanecously (1x2)

(vi) State three factors which disturb the Hardy-Weinberg equlibrium in most populations.
x non-random mating
x occurrence of mutations
= occurrence of selection
x occurrence of migration / immigration and emigration

x being a small population (any 3 % 2)

[ See page 12
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(C) (i) The measured amount of energy of an ecosystem is given in Kilo Jules, per square

meter, per year as following.

Total solar energy = 4.71x10®
Net primary productivity = 4.95x10°
Respiration of primary producers = 0.88 x 10°

(a) State two major functional features of an ecosystem
= recycling of matter
* unidirectional flow of energy 2x2
(b) What is meant by net primary production of an ecosystem ?
The amount of biomass produced by primary producers by a unit area within a unit time
(1x1)
(¢) Theoretically, what is the amount of total energy gained by heterotrophs of above

mentioned ecosystem ?

4.95 x 10° Kim?yr' (1x2)
(d) Calculate the precentage of fixed the energy out of incident energy of above

ecosystem

Total energy fixed =495 x10°+0.88 x 10° =5.83 x 10° KIm2yr!

19
2 x2)

1S, (1x2)
(iii) What are the cted 6biéctives of " bio diversity convention' ?
* conservation ofblo diversity
x sustainable use of its components
x fair and equitable sharing of benefits arising from the use of genetic resources. (3 x 2)
(iv) (a) What is meant by the term "'extinction of species'' ?
elimination of the last member of a species from the earth (1x2)
(b) What is the evolutionary importance of the process of extinction ?
it makes room for new species (1x2)
(c) Statetheperiod oflast catastrophic mass extinction occurred in bio diversity hitory and

name two groups of organism that have been extincted in that period.

Period of extinction Group of organism
Cretaceous Ammonites
Dinosaurs (3 x2)
(44 x 2=88)
4+9=13)

(88+13=101)

(maximum 100)

[ See page 13
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Part B - Essay

5. ""Water is an essential component for life''. Discuss the importance of water to living organisms

relating the physical and chemical properties.

—

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

© ® N e v s v P

Because of water is a liquid at room temperature;

it is a major component in protoplasm

and it is the medium of protoplasm

Because of water is a polar molecule

It is a powerful solvent

Therefore most of the materials get dissolved in protoplasm and cell sap
and metabolic reactions of the cell also take place is an aqueous medium
water is a reactant in some biochemical reactions

eg: in photosynthesis

6CO, + 6HO —— > CH 0, + 60,

in hydrolytic reactions

starch + HO ———————> maltose

Due to high cohesive and adhesive forces of water

Contribute in maintaining the turgidity of cells

In enlargement of cells

ascent of sap
in the absorption of minerals and water from soil solution.

Due to high specific heat capacity of water

it resists to change its temperature when a considerable amount of heat is absorbed or lost
therefore, it helps to maintain the body temperature of poikilotherms within a narrow range
Due to high surface tension of water

water skaters

like aquatic insects are provided with a habitat on the water surface.

Due to high latent heat of vaporization.

in sweating and

transpiration of plants

Cooling of body surfaces take place

Due to high latent heat of fusion,

a large amount of heat should be dissipated to the environment for water bodies to freeze.
Therefore water will not freeze easily within the cells and in water bodies

Due to anomalous expansion of water in freezing,

[ See page 14



35.

36.
37.
38.
39.
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water bodies will not freeze completely, ice formed on top and liquid water remains at the bottom
and it floats on water

therefore aquatic organisms are capable of surviving during winter in polar region

Due to transparency of water

light is allowed to penetrate easily through it

Therefore algae and aquatic plants are able to grow in a considerable depth of water bodies
(any 38 points 38 x 4 = 152)
(maximum 150)

6. (a) Describe the location, gross structure and tissue organization of human stomach.

—

_
e

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

© ® N L R W

Just below the diaphragm

In abdominal cavity

Located in upper left and middle part

J shaped

muscular sac like structure

median lesser curvature and lateral greature curvature can be seen
At proximal end, oesophagous opens to it.

Cardiac orifix / Cardiac spincter is located at there

Stomach opens to duodenum at distal end.

Cardia
Fundus

Body

Pylorus o8
Outer surface of stgﬁ’;aéil is smooth

When stomach is empty, ruge are formed on the inner surface

Which are longitudinal and

temporary foldings

gastric pits are present in between them

stomach is covered by peritoneum

there are four major tissue layers in the wall

outer most layer is serosa

consists of fibrous connective tissue

inner to serosa is the musularis externa

it consists of three layers of smooth muscles

outer longitudinal muscle layer

middle circular muscle layer

Inner oblique muscle layer

In between longitudinal and circular muscle layers Auerbach’s nerve plexus is present

Inner to musclaris externa is sub mucosa

[ See page 15
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32.
33.
34.
35.
36.
37.

38.
39.
40.
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It consists of blood vessels, lymph vessels and nerve fibers

it is a loose connective tissue

In between muscularis externa and sub mucosa, Meissner’s nerve plexus is present
Inner to sub mucosa is mucosa

mucosa consists of muscularis mucosa,lamina propria and epithelium

Muscularis mucosa consists of smooth muscles

Lamina propria, which consists of blood vessels, lymph vessels, nerves, collagen and elastin
fibers and ect.

Lamina propria is a loose connective tissue

Lumen of the stomach is lined by simple columnar epithelium

Gastric glands are located in the lamina propria

mucosa

sub mucosa

muscularis externa \

serosa
® @ , (Diagram 05 marks)
n"o
Fundus
lesser Cu
Body
T Greater Curvature

(Diagram 05 marks)

(b) Explain the functions of human stomach.

41.
42.
43.

44.
45.
46.
47.

Stores food temporary

Secrete gastric juice which initiate the digestion of proteins

Mechanical digestion/ Further breakdown of food by the movements due to contraction of muscle
layers in muscularis externa

Formation of chyme/ liquifies the food by proper mixing it with gastric juice

Control the releasing chyme to the duodenum

Absorption of some drugs, alcohol & water

Synthesis of hormone gastrin/ endorcrine function (47 x3=141)
(Diagrams 2 x 5§=10)
151

(maximum = 150)

[ See page 16
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7. (a) Describe the tissue structure of a primary dicot root

epidermis
endodermis

primary phloem

primary xylem

pericycle
cortex

The cross section of the dicot root.
(completely labeled diagram 10 marks)
(partially labeled diagram 05 marks)
(unlabeled diagram 03 marks)

1. The outermost single cell layer of root is the epidermis
root hairs are present on the epidermis
cortex is located inner to epidermis

cortex consists of several layers of parenchyma cells

S O

9. cells in which inner't entlalv(/alls aren’t thickened
10. are knows as passagaceﬁs
11. Pericycle is located inner to endodermis
12. Pericycle is made of parenchyma cells
13. Vascular bundles of roots are radial
14. xylem is exarch
15. there are 4-5 bundles of xylem and phloem

16. the pith is reduced / absent in the dicot root

[ See page 17
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(b) Explain the transportion of soil water up to root xylem with underline principles.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

Due to dissolved substances in the cell sap of root hair cells.
the water potential is low in root hair cells.

water potential in soil solution is relatively higher.

water enters to root hair cell from soil solution,

along water potential gradient

by osmosis

water move across cortex up to endodermis via three pathways
appolast pathway

across the system of intercellular spaces and

interconnected cell walls

water moves by diffusion and

mass flow from cell to cell

symplast pathway

the interconnected network of cytoplasm of the whole plant
consists of plasmadesmata, connects the cytoplasms of adjacent cells which pass

through the pits in cell walls.

water enter by osmosis

and pass by diffusion
from one cytoplasm topthe it
vacuolar ps @ é :
by osmosis " ai®
through tonoplast, cytop‘lasm
cell membrance, ceil wall
casparian stripes in endodermis

obstruct the apoplast path

therefore water moves to pericycle across endodermis
by symplast and

vacuolar pathway

water cross the pericycle through all three pathways

and enter in to the xylem through apoplast

water moves from root hair cells/ epidermal cells to the xylem along water potential

gradient
47 x3=141)
(Diagram 10 + 141 = 151)
(maximum 150)

[ See page 18
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8. State the hormones released by the pituitary gland of man and describe the role of each.

1. Anterior pituitory produces and release hormones such as secreted by anterior pituitary of man are
Such as
2. Growth hormone / GH
Thyroid Stimulating Hormone / TSH
Adreno Cortico Tropic Hormone / ACTH
Follicle Stimulating Hormone / FSH

Luteinizing Hormone / LH

N e e W

Prolactin Hormone

Growth Hormone / GH

8. Promote Protein Synthesis

9. there by stimulate the growth of body tissues (mainly muscles and bones)

10. Secretion of growth hormone in large quantities cause gigantism in young stages
11. and small quantities cause dwarfism

Thyroid stimulating Hormone / TSH

12. Stimulate the growth and activity of thyroid gland
13. Stimulate the production and release of Thyroid Hormones / Thyroxin
( T,/ Tri iodothyronin , T4 )

turq‘t\i_o,ﬁ'“}é:f follicles in females
17. Stimulate the secre/‘gign"Qf‘-‘ﬁo"é:s’frogen by ovaries in females
Luteinizing Hormone / LH >
18. Stimulate leydig / Interstitial cells of males
19. to secrete testosterone
20. Stimulate / triggers ovulation in females
21. by maintaining corpus luteum
22. Stimulate the secretion of oestrogen and
23. Progesteron
Prolactin
24. Stimulate the production of milk in milk glands
25. Secretion of prolactin in pregnant women is inhibited by high concentration of progesterone in
blood
26. TSH, ACTH, FSH and LH are tropic hormones
27. Secretion of hormones by anterior pituitary is regulated by hypothalamous
28. Posterior Pituitary releases two hormones which are produced by hypothalamous
29. Antidiuretic hormone / ADH
30. Oxytocin

[ See page 19
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ADH / Antidiuretic Hormone

31.
32.
33.
34.

Secretion is stimulated by increase of blood osmotic pressure

ADH increases the permeability of the walls of distal convoluted tuble of nephron and
wall of collecting duct to water

increases the resorption of water from glomerular filterate there by produce hypertonic /

concentrated urine

Oxytocin

35.
36.
37.
38.
39.

Stimulate the smooth muscles in uterus in parturition

by the stimulation of stretch receptors in uterine wall

Secretion of oxytocin is stimulated

oxytocin stimulate the contraction of smooth muscles in milk glands

there by stimulate the release of milk during suckling
(any 38 x 4 =152)
(maximum 150)

9. (a) What are solid waste ?

®

I I S S

organic wastes degrade rapidly such as,
plant materials

food wastes

and wastes which do not de
polythene

glass

What are the enviroqméﬁﬁi Iproblems created by open dumping of solid waste ?

©

10.
11.
12.
13.
14.
15.

it develops mosquito breeding grounds

produce bad smell due to anaerobic decomposition of waste,
methane is the major product of anaerobic decomposition of waste
methane is hazardous because it is explosive

spreading out of insects/provide breeding grounds for insects
spreading out of rodents / provide breeding grounds for rodents

ground water can be polluted / Contaminated water mixed with ground water

[ See page 20
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(c) Describe the current methods used in managing solid waste.

16. Separation and recycling
17. household organic wastes / kitchen scrapes, plant cuttings, plastic, glass and papers are collected

in separate containers
18. paper products and
19. glass are recycled for further use
20. Decomposition of organic matter
21. biological composting is done
22. using digestion processes
23. of plant matter
24. and food scrapes
25. resulting organic material is then used in
26. agriculture and
27. landscaping purposes
28. waste gas from above process / methane is captured
29. and used for generating electricity
30. Sanitary land fills
31. More than four fifth of municipal solid, wastes is disposed of 1nlam‘1 fills
32. >
33.
34.
35.

36.
37. greatly reducing thg“\{u()lﬁi’*f;'el :(')f waste

38. then covered by scﬁl :

39. this waste decompose through biological
40. and chemical processes

41. producing solid, liquid and gaseous products. (any 38 x 4 =152)
(maximum 150)

10. Write shorts notes on following.
(a) Glycolysis

1. first stage in cellular respiration

oxygen is not used

common to both aerobic and anaerobic respiration
a series of enzyne catalytic reactions

occur in cytoplasm

from 6 C glucose molecule

3C

two pyruvate / pyruvic acid molecules are formed

® N v AW

[ See page 21
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11.
12.
13.
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two ATP molecules are required per one molecule of glucose initially
four ATP molecules and

two NADH molecules are produced for one glucose molecule

net ATP gained for one glucose molecules is two

Synthesis of ATP occur by substrate phosphorylation

(b) Seminal fluid of man

L.

2.
3.
4.
5.
6.
7.
8.

Alkaline fluid with mucous
It contains fructose
prostaglandin

vitamin C

Epididymis

Seminal vesicles

prostrate glands and

cowper's glands secrete seminal fluid

Functions :

9.

10.

11.

12.

13.

I - R B R

11.

12.

13.

14.

15.

Neutralize the vaginal acidity

lubrication

N

there are some other -genes linked on sex chromosomes of man which do not involve in sex
A

determination

This is the inheritance of characteristics determined by such genes linked on X Chromosome
Haemophilia / red-green clour blindness are such sex linked genetic disorders

This is caused by a recessive allelle linked on X Chromosome

Because of males possess only one X chromosome

when the recessive allele is located on X chromosome

it expresses the complete phenotype

there fore he becomes a hemophiliac / gets colour blindness

to be a haemophelic / colour blind female

she should possess the recessive alleles on both x chromosomes

because of this allele is found occasionally in human population homozygous recessive condition
in females is rare

but when the females become heterozygous

she transmits the recessive allele to the next generation

though she is healthy

behaves as a carrier

[ See page 22
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17.

18.

19.
20.

21.
22.

23.

24.
25.
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eg : from the marriage between a carrier female and healthy male they may have haemophilic /

colour blind sons

non- hamphiliac allele

hamphilliac allele
carrier female
p xH xh

HORO

X

X

H
h

normal male

Xty
OO

X

F XxHixH Xty
normal normal
female male

P normal female

xHxH

carrier

X

xHxh - xhy
hemophiliac

female male

hemophiliac male

koo

C

colour blind allele c

normal allele for colour vision

carrier female X normal male

P XC X X Xy
NOXO OO

N,

F X°X¢ X% XX Xy
normal normal carrier  colour blind
female male female male

colour blind male

P normal female X

XCx¢

carrier female : normal male

(any 24 points)
(13+13+24 =50)
(50 x 3 =150 marks)



