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SECTION A (40 MARKS) Answer all the questions in this section.
1. Examine the diagram below carefully and use it to answer the questions that follow.
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(a) Name the parts X, Y and Z.								(3 marks)
X: Sap vacuole;
Y: Tonoplast;
Z: Chloroplast;
(b) State the main substance which make-up the part labeled W.				(1 mark)
Cellulose;
(c) Name the process through which mineral salts move into the structure labeled X.	(1 mark)
Active transport; /Diffusion;
(d) Explain what happens to a red blood cell when placed in distilled water.		(3 marks)
The cell sap is hypertonic to the distilled water; Water molecules move into the cell by osmosis; making the cell to swell and eventually burst;
2. (a) What is meant by natural selection?							(4 marks)
Organisms with suitable variations in a population survives in a competition for resources; those with
unsuitable variations die out; Through the process suitable genes are passed on to offspring’s;  while
unsuitable genes are eliminated from  the population; 
(b) State four sources of evidences that support the theory of organic evolution.		(4 marks)
Fossil records/ Paleontology;
Comparative anatomy;
Comparative embryology;
Geographical distribution;
Cell biology;
Serology;
3. The diagram below shows a set up that was used to demonstrate a certain physiological process.
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The glucose solution was boiled and oil added on top of it. The glucose solution was then allowed to cool before adding yeast suspension.
(a) Identify the physiological process that was being investigated using the above set up.	(1 mark)
Fermentation / Alcoholic fermentation / Anaerobic respiration;
(b) Why was glucose boiled during the experiment?						(1 mark)
Drive off dissolved oxygen/air; from the glucose solution.
(c) What was the importance of cooling the glucose before adding the yeast suspension?	(1 mark)
To avoid denaturing the enzymes in yeast cell / destroy zymase enzymes;
 (d) What observation would be made in test tube at the end of the experiment?		(1 mark)
Calcium hydroxide forms a white precipitate;
(e) How would the observation made in (d) above be affected if oil was not added on top of the yeast suspension during the experiment?								(1 mark)
Calcium hydroxide remains colourless;
(f) In another investigation, a bird was found to use 10 litres of oxygen to give a respiratory quotient of 0.7 during period of flight. Name the type of food that was being respired by the bird and determine the amount of carbon (IV) oxide produced during the same flight.				
Type of food :- 	Lipid / fat or Oil;							(1 mark)


Volume of carbon (IV) oxide produced.							(2 marks)
R.Q	= Volumeof CO2 produced;		0.7 	= CO2		= 7 litres;
	   Volume of O2 used				     10
4. Pure breed of red cows and pure breed of white bulls were crossed to give F1 calves which had a
mixture of red and white coat known as roan. The F1 were selfed.
(a) Using letter R to represent gene for red colour and W to represent gene for white colour work out the phenotypic ratio of F2.									(4 marks)
Parental  Genotype 	            R W					      R W; 
 (
R
W
R
W
R R
R W
R W
W W;
)		
	             Gametes 					X				        ;

	Fertilization  


	F2 genotypes

		Phenotypic ratio   1 Red    :    2 Roan    :    1 White;
		Rej. 1   :   2   :   1	only

(b) Work out the genotypic ratio of a cross between F1 offspring and white bull.		(3mks)
            Parental genotypes 	                R W                                                                    W W;
 (
R
W
W
W
R W
R W
W W
W W
)		
                             Gametes	X        				       ;



                           F1 Genotype 
Genotype		R W      :       W W
		Ratio			   1RW     :    1WW;			Rej. Ratio only.
(c) Comment on the gene(s) controlling the colour of coats in cattle mentioned above.	(1mk)
Gene for red colour coat and white colour coat are codominant/ have equal dominance;
							acc. Incomplete dominance
5. You are provided with photographs of animals. Study the photographs and the dichotomous key
below to enable you identify the taxonomic group to which each animal belongs.
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	KEY
1. 	a) Jointed legs present ………………………………………………………………go to 2
	b) Jointed legs absent………………………………………………………………..go to 7
2.	a) Three pairs of legs ………………………………………………………………..go to 3
	b) More than 3 pairs of legs………………………………………………………….go to 5
3. 	a) Wings present …………………………………………………………………….go to 4
	b) Wings absent………………………………………………………………………Anoplura
4. 	a) One pair of wings…………………………………………………………………Diptera
	b) Two pairs of wings……………………………………………………………Hymenoptera
5.	a) Four pairs of legs ………………………………………………………………… Arachnida
	b) More than ten pairs of legs ………………………………………………………. go to 6
6.	a) One pair of legs in each body segment…………………………………………… Chilopoda
	b) Two pairs of legs in each body segment ………………………………………… Diplopoda
7. 	a) Body partially enclosed in a shell………………………………………………… Mollusca
	b) Body surface has spiny projection…………………………………………….Echinodermata
a) Using the key, identify the following organisms to their taxonomic groups. In each case, give the sequence of steps which you followed in identifying them.					(4 marks)
	Animal
	Identity
	Steps followed

	A
	Arachnida
	

	B
	Hymenoptera
	

	D
	Chilopoda
	

	E
	Anoplura
	



b) i) Using observable features only, state the class to which the animal labeled A and B on the photographs above belong									(2 marks)
A - 	Arachnida;
B -	Insecta;
State two observable features on B, that enabled you to arrive at that answer in (b (i) above.(2mks)
i)	Has three pairs of legs;
ii) 	Has three body parts;
SECTION B (40 MARKS) Answer question six (6) in the spaces provided (compulsory). Choose either question 7 or 8 and answer in the space provided after question 8.
.
8. The heart has atrioventicular valves (cuspidvalves); and semi lunar valves; allowing blood flow in one direction only and prevent backflow.;
· Valves have non-elastic chordae tendoneae preventing atriventricular valves from  turning inside out into auricles during ventricular systole.;
· Has  thick muscular walls which contract to pump and push blood;
· Made up of cardiac muscle which are myogenic i.e contract and relax without getting fatigue
· SAN ; AND AVN;  which initiate cardiac muscle impulse stimulating contraction of atriac ventricles respectively.;
· The heart reserved by vagus and sympathetic nerves which regulate the rate of heart beat depending on body’s physiological/ requirements.;
· Cardiac muscles served by coronary artery and coronary vein for supply of nutrients and O2 and removal of wastes respectively;
· Has specialized  interconnected cardiac purkinje  fibres which spread the wave of excitation throughout the heart muscles.;
· Has four chambers which hold blood briefly before it is pumped to lungs and rest of body.
· Has a septum wall preventing oxygenated blood on the left side of heart from mixing with deoxygenated blood on the right side
· Has vena cava and pulmonary vein that transport blood to heart auricles from rest of the body and lungs respectively;
· The pulmonary artery and aorta transport blood away from heart ventricles to lungs and rest of the body respectively;
· Entire heart is enclosed by a tough double layered protective sac, the pericardium, preventing it from  overstretching as it pumps.;
· Pencandium secretor pericardial fluid lubricating it to reduce friction.;
· Covered by a spongy fatty layer on pericardium protecting it by absorbing any mechawal shock;                                                                      (20 marks)
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