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i.  This paper consists of TWO sections A and B.

il.  Answer all questions in section A,

fii.  Answer question 6 [compulsory] and any other one question [7 or 8] in the spaces provided after
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SECTION A (40 MARKS)
Answer All questions in this section
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{.a) Explafn why peopfe with sickfe-ceff trait have an advantage of surviving malarial at

b) Mr. Mwasimba accuses his wife of infidelity after the birth of a child. He is heterozygous of
blood group A and his wife is heterozygous for blood group B. If the child is blood group O, is Mr.
Mwasimba justified in his accusation? Show your working. (4mks)
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c) Stai;:e two advantages of polyploidy in plants
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2.A form 1 student placed a red blood cell in a solution and made an observatiop;as follows.
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* Start of experiment/ end of experiment  / : -

a) i) In what solution was the red blood cell paced?
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¢)Why don’t the red blood cell undergo the same changes as above while in the body. (3 marks)
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3. The graph below shows the growth pattern of an organism.

Growth . Sl B ¢
parameter

Time{days)




{a)Name the type of growth curve shown above, (Imrk)
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(b)Name the phylum where organisms shows the above curve _ o (Imik)

(¢)Name the hormones that influences the growth above. (2mks)
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(d)Give reasons for the shape of the graph between;
(i) AandB . ( 2mks)
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4.(a) What is meant by the following terms?
(l) Adaptlve radiation

(lmk)

P ?- 7 g SO - ; o=
g W, e 1Y g j‘ '”l.«
i /i”fZLL}“ M f yveolinoas il
Vi
Y

: s S D s g SO
(;fy?_g; VILE ¢ o7 f}i-‘ c’/!_f,{c.-{;f ;,!%’, {LJ "tmu ; i ¢

ey 1A Mg
L2 T A 8 -

(i) Vestigial structures
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b) Evolution is an ongomg process. State two pieces of evidence which suggest that evolution is

2mk
still taking place. (2mks)
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. i) Predators ,
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ii) Diseases \ .
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5. The diagram below represents the nitrogen cycle.

Nitrogen

C - in air ; .
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a.  Identify the processes labelled A and D,
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b. Name the compound represented by B.
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€. Name the 8toup of organisms labelled C.
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() Name the group of plants that promote process A.
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(ii) In which bart of the plant does process A take place?

(1 mark

d. How would excess pesticides in the soj (2 marks)
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) Section B

Answer question 6{compulsory) and either guestion 7 or 8 in the spaces
provided after question 8

6. The table below shows how the quantities of urine and sweat vary with
external temperati re

External Urine (cm3/hr) Sweat (cm3/ht )
temperature(°C )

0 100 5

5 |90 ' - 6

10 I 80 10

15 | 70 ; 20

20 60 30

25 50 60

30 40 120

35 30 200

(a) On the grid provided, plot the quantities of urine and sweat produce;l

against external temperature
(7 marks)
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(b) At what temperature is the amount of sweat and urine produced equal?
(1 mark)
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(e) How are the following parts of the mammalian skin adapted for temperature
regulation during cold weather? (6 marks)
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7. How is the mammalian eye adapted to its functions?

Sclera/sclerotic layer; white fibrous layer; made up of thick connective tissue;

maint 1ins shape of eyeball; Cornea; transparent; disc-shaped
layer; that allows light to enter the eye; refracts light towards the retina;
Conjunctiva; delicate membrane; lining the inside of the eyelid; protects the
cornea/eye; Eyelids and eye lashes; thin muscle with hairs; protects the
cornea/eye from mechanical/chemical damage/protects the eye from entry of
foreign particles protects retina from bright light; Choroid; dark pigmen’ced and
membranous layer; that prevents light reflection within the eye/absorbs light; to
prevent distortion of the image; has blood vessels; that nourish eye/retina/supply
oxygen/remove carbon (IV) oxide and wastes; extends to form the ciliary body
and iris; Ciliary muscles; have elastic muscles that contract and relax; to alter
shape/curvature of lens curing accommodation; Ciliary body; thickened front

edge of the choroids layer; that produces agueous humour; Suspensory

ligaments; made up of elastic connective tissue whose contraction and relaxation
dation/holds lens in position;

helps to adjust the shape of lens during accommo
Lens; transparent; biconvex; balloon-like; it refracts light rays/focus light onto the

retina; Vitreous humour; nourishes cornea/lens; refraction of light; maintains
eyeball shape; Iris; thin circular ring; with circular and radial muscles; it gives eye
colour/absorbs light; controls the amount of light entering the eye/adjusts size of
pupil; Pupil; an aperture through which light enters the eye; Retina; has
photoreceptor cells/roc's/cones for image formation; generates impulses to the
brain for interpretation; I-ovea/Yellow spot; with only cones; for high visual
acuity/most sensitive part of the retina Blind spot; point where nerve fibres
emerge from the optic nerve/where optic nerve leaves eye/point where nerve
fibres and blood vessels enter the eye; Optic nerve; transmits impulses to the
brain; Muscles; inferior and superior oblique muscles; move eye from left to right;
superior and inferior rectus muscles; move the eye up and down; external and

" internal rectus muscles steady the eye in its up and down movement;
Tear/Lachrymal glands; secrete a watery and saline fluid containing
lysozymes/lytic enzymes/is antiseptic (tears); that moisten the conjunctiva and
cornea: washes away d ist and other foreign objects; kills microorganisms

entering the eye; Max. 2(! mks

protects the eye;




8. a) State four characteristics of gaseous exchange surfaces.

Moist; Highly vascularized; Thin walled; Large surface area; Well ventilated. 4mks)

Discuss the various mechanisms of opening and closing of stomata
Photosynthetic theory; during the day, guard cells carry out photosynthesis
manufacturing glucose; This increases the osmotic pressure of the sap vacuole; |
which becomes higher than that of the neighbouring epidermal cells; guard cells
therefore take in water by osmosis; and become turgid; the outer thin wall
stretches easily; pulling the thicker inner wall outwards: thus the stomata opens;
At night, there is no light hence no photosynthesis takes place; plant cells respire
using up more glucose; the osmotic pressure of the sap vacuole of the guard cells
reduces; becoming lower than the neighboring epidermal cells; the guard cells
lose water by osmosis; to adjacent epidermal cells; they then become flaccid;
pulling together the thick inne- walls; and stomata closes; Enzymatic inter-
conversion between starch and glucose/sugar; At day time, plants continuously
use carbon (IV) oxide for photosynthesis; leading to an increase in the pH of the
guard cells; this causes *tarch to be converted to sugar/glucose; the glucose

Zincreases the osmotic pressure of the guard cells; hence water is taken in by
osmosis; the cells become turgid and bulge'outwards; causing the stomata to
open; At night, no photosynthesis occurs but respiration takes place; carbon (IV)
oxide accumulates in guard cells; lowering the pH; the low pH favors conversion
of glucose into starch; starch is osmotically inactive; this lowers the osmotic
pressure of guard cells; guard cells therefore lose water by osmosis to the
adjacent epidermal cells; beco'ne flaccid; pulling together the thick inner walls;
and the stomata closes; Active ion exudation; during the day, there’s an
accumulation of potassium and sodium ions; as a result of active pumping of the
ions by the ATP formed through photosynthesis; carbon (IV) oxide fixation occurs
in the guard cells; the guard cells become turgid; and stomata open; At night,
before the stomata. close, the ions diffuse out of the guard cells into epidermal
cells; the osmotic pressure of guard cells is lowered; they lose water to epidermal
cells by osmosis; and become flaccid; thereby closing the stomata; Max. 16 mks






