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PAPER 2
FORM FOUR 
BIOLOGY MARKING SCHEME
SECTION A (40MARKS)
1.	In an experiment, Euglena was put in a petri dish. One side of the petri dish was illuminated 	and the other kept dark shown below.
(a)	Name this type of response.									(1mark)
· Positive phototaxis
(b)	State the significance of this type of response in an organism.				(1mark)
· Obtain light for photosynthesis
(c)	Other than light, outline other two factors that may cause change of position in Euglena and 	state the respective type of response.							(2marks)
· Osmotic pressure-osmotaxis
· Oxygen-aerotaxis
(d)	(i) If the above experiment was repeated using a young potted seedling, name the type of response which will be observed.									(1mark)
· Positive phototropism
 (ii)	Explain the behavior of the seedling after 3days.						(3marks)
Auxins migrate laterally to the dark side; causing faster elongation; shoot bends towards source of light;

2.	The equation below represents a metabolic process that occurs in a certain organ in the 	mammalian body.
	Ammonia+ carbon (IV) oxide   enzyme  		organic compound Q + water
(a)	Name the process represented in the equation above.					(1mark)
· Ornithine cycle
 (b)	Name the organ in which the process occurs.						(1mark)
· Liver 
(c)	Identify the organic compound Q.								(1mark)
· Urea 
(d)	Explain the source of ammonia in the organ named in (b) above.			(2marks)
· Amino group of excess amino acid; reacts with hydrogen to form ammonia;
(e) Outline three ways in which plants excrete nitrogenous wastes				(3marks)
- Deposition
-Exudation
-Organ fall
3. (a)	In human, a certain rare  sex linked recessive allele on X chromosome results in a change to the 	shape 	of iris. The condition is known as cleff iris. A woman with normal iris becomes pregnant 	by a man with normal iris. Their first born son had cleff iris. What are the chances that 	their fifth born son would have cleff iris. Use letter R for the dominant allele.		(5marks)
	
[image: ]
(b)	Other than using a test/back cross, name other method that can be used in determining 	unknown genotype.										(1mark)
· Selfing 
 (c)	State two importance of human genome projects.						(2marks)
· Enable identification and hence correction of defective genes in man
· Facilitates identification of genes that are susceptible to certain diseases, enables individuals take preventive measures.
· Enables prediction of proteins coded for by particular genes (advantages for commercial/therapeutic purposes)									Mark first two
4.	The diagram below shows a section through the human ovary. Study it and answer the 	questions that follow.
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(a)(i)	Which part of the ovary divides to form the primary follicle.				(1mark)
· Follicle cells
 (ii)	Which type of cell division is responsible for the production of primary follicles?	(1mark)
· Meiosis 

 (b)	Follicle stimulating hormone reaches the ovary so that part A begins to develop.
(i)	Name the first hormone which is secreted by the ovary as result of arrival of FSH.	(1mark)
· Oestrogen 
(ii)	What is the role of this hormone in the menstrual cycle?					(1mark)
· Repair and healing of endomentrium wall
· Accumulates up to a certain level which stimulates secretion of luteinizing hormone by the pituitary gland
 (c)	Structure B leaves the ovary.
(i)	Where does structure B enter immediately after leaving the ovary?			(1mark)
· Oviduct /fallopian tube
(ii)	Which hormone level peaks just before structure B leaves the ovary?			(1mark)
· Luteinizing hormone
 (d)	Name structure C and state its role								(1mark)
Corpus luteum; secrete progesterone;

5. (a)	Some students investigated gaseous exchange in a locust. They set up the apparatus as shown 	below.
	The drop of the liquid in the pipette 1 moves towards the locust while that in pipette 2 moves 	away 	from the locust.
(i)	What does the direction of movements of the drops of liquid suggest about the mechanism of 	gaseous exchange (ventilation) of the locust.						(2marks)
· Oxygen/ air enters through thoracic spiracles: carbon (IV) oxide exit through the abdominal spiracles.
(ii)	Account for the difference in concentration of carbon (IV) oxide in the air at points X and Y. 													(2marks)
· Higher at Y than at X; more in exhaled air due to tissue respiration;
(b)	Study the following data and answer the questions that follows.
 (i)	Which individual has recently moved from a low altitude area to high altitude area? Explain													(2marks)
· C: highest amount of haemoglobin
(ii)	Which individual is suffering from dietary iron deficiency?				(1mark)
· B
(iii)	Name part of the brain that controls breathing in humans.				(1mark)
· Medula oblangata
	
SECTION B (40MARKS)
Answer question 6(compulsory) and their question 7 or 8 in the spaces provided. 
6.	The relationship between oxygen concentration, sugar consumption and potassium ion uptake 	in isolated wheat rots was determined. The results obtained were tabulated as shown below. 
(a)	Plot graphs of sugar loss and potassium ion gain against oxygen concentration on the same 	axes.												(8marks)
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(b)(i)	Identify the process by which ions us taken by the roots.					(1mark)
· Active transport 
(ii)	Give an explanation for your answer in b (i) above.					(2marks)
· Increase in sugar consumption results to an increase in potassium gain; sugar is respired to produce energy for active absorption of potassium ions.
(c)	Account for sugar consumption and potassium ions gain.
(i)	0% oxygen concentration									(2marks)
· Potassium ion intake is low; no oxygen for the respiration
(ii)	Between 5% and 20% oxygen concentration.						(3marks)
· Potassium ion uptake is increasing to the maximum; an increase in oxygen concentration; results to an increase in energy production/ respiration; 
(d)	State two ways by which the process above can be stopped.				(2marks)
· Treating the roots with metabolic poison
· Subjecting the roots to extremely low temperatures or extremely high temperature/extreme pH
(e)	Name two main organs in a mammalian body where the above process occurs.		(2marks)
· Kidney/ileum
7. (a)	Explain how endotherms respond to cold condition in their environment.		(10marks)
· Less production of sweat ; to reduce heat loss through latent heat of vaporization;
· Vasoconstriction of arterioles; hence less blood flow to the skin surface to reduce heat loss;
· Increased metabolism in the body ;to generate heat;
· Erector pili muscles contract making the hair erect ;to trap a layer of air to reduce heat loss; shivering /rapid contraction of muscles ;to yield heat to warm body

b) 
· The skin – cornified outer layer; that provides a mechanical barrier to microbes/prevents entry of microbes .Sebaceous gland produces sebum; which has antiseptic properties.
· Respiratory system – produce mucus ;that trap pathogens
· Cilia –sweep /waft/propel the mucus with pathogens ;(to the pharynx for swallowing or to be coughed out)
· Coughing /sneezing /vomiting –removes foreign materials from the respiratory tract /digestive tract ;saliva /nasal secretions /tears are antiseptic/digestive walls of bacteria destroying them; (gastric secretions such as ) hydrochloric acid ;lowers the pH in the stomach killing micro-organisms;
· Blood –clotting of blood ;prevents entry of microbes after damage of blood vessels 
· Phagocytosis; by phagocytes engulf and destroy microbes and other foreign bodies.
· (Lymphocytes are stimulated to produce) Antibodies /agglutinins /lysins /opsonins;destroy/kill micro-organisms through various ways;
8.	a) Transpirational pull
· Cohesion and adhesion
· Root pressure 
· Capillarity

b) Secondary growth refers to increase in width/girth; due to activity of vascular cambium and cork cambium; vascular cambium is located between the phloem and the xylem (intervascular cambium); it divides radially form new cells which forms the secondary xylem to the inside; while the outer cells forming secondary phloem to the outer sider; tissue forming in the phloem are delicate and old phloem is destroyed as new phloem is laid out; both new and old xylem remain intact ;division of the 	inter-vascular cambium forms a secondary parenchyma; hence increases/forms the medullary 	rays; which are pathways for lateral movement of material ;accumulation of the xylem tissues, 	secondary parenchyma hence the phloem and cambium tissue are pushed outwards ;hence increase in 	the diameter of the stem ;this results to rupturing of epidermal cells; 
	
	Cork cambium cells/phellogen; are formed in the cortex beneath the epidermis to replace the ruptured 	cells; the cork cambium /phellogen cells divide on either side ;where the inner cells become the 	secondary cortex; while those produced on the outside become cork cells; and are coated with 	suberin;leading to formation of the bark;
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