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SUNSHINE HIGH SCHOOL
MARKING SCHEME
BIOLOGY P1
1.   a. 		This is because muscles around the bronchioles contracts and so reduce their diameter. 
	b. 	To permit scramson of the oesophagus during swallowing.(c-shaped rings) 			(1mk)
2   	Molecules too large to pass through the poles on the capillary well and bow mans capsule.		(1mk)
3  	i.  	Pericardium-prevents overstretching of the heroin, Holds the heart in position and secrets  fericordial fluid in 
     	parkinse tissue lubricants the heart.								(1mk)
	ii. 	Parkinle tissue-Transfers impulses from auricles to vertical muscles.				(1mk)
4.  	a. 	Nucleotide  										(1mk)
     	b. 	Diploidy –cell has normal chromosome nucleus, Haploid-cell has half the chromosomes in number.																(2mk)
5. 	Transparent-to allow penetration of lig, cells tightly packed to provide protect by preventing entry of micro-organisms.															(2mk)
6. 	Nucleus plasma, Nucleus lus.									(2mk)
7.   a. 		Through infection of outer serum containing anti-bodies.					(1mk)
   	b. 	Pedipal. 											(1mk)
9. 	a. 	Provides information and advice to enable the victim to arrive at an informed decision. 		(1mk)
	b. 	i)  UC-G-G-G-A-T-C-TU 									(1mk)
  				ii)  U-G-G-G-A-U-C-U 									(1mk)
9.   	a. 	Can combine with non-proteins to form conjugates						 (1mk)
	b. 	provides buoyancy 									(1mk)
10. i) 		Stimulates synthesis of sperms 								(1mk)
	ii)	Stimulates interstitial cells to release the male hormones known as androgens 			(1mk)
11  a. 		Struggle for existence- competition between organisms for the limited resources in an ecosystem (1mk)
      				Survival for fittest- The selection of the most suited organisms to the environment to survive and reproduce. 
	b. 	He said that acquired characteristics are passed on to offspring 				(1mk)
12. Can tolerate low oxygen/concentration								 (1mk)
      	Lays many eggs 										(1mk)
      	Eggs to affected by digestive enzymes. 								(1mk)
13. i. 		The opposing force developed against turgor pressure 					(1mk)
      	ii. 	The osmotic  pressure on solution would develop if water was allowed to enter it by osmosis through a semi 
				 permeable membranes. 									(1mk)
14. 	The tail power is 28.5%. Calculate the length from fish.
	Tail power=Length of tail tip to anus *100/Length from tail tip to mouth 				(1mk)
	28.5=10/x*100
	1000/28.5=35.08 										(1mk) 
15. a. Condition where male and female flowers are found on different plants 				(1mk)
      	b. It enhances specification 									(1mk)
16. a. 	A. Ovary										 (1mk)
      				C. Uterine wall 										(1mk)
      	b. 	Ectopic Pregnancy 									(1mk)
      	c. 	Oestrogen- Triggers development of the Gination follicle 					(1mk)
17. a. 	Activate germination enzyme 								(1mk)
          	Hydrolyze starch stored in the cotyledons 							(2mks)
          	Soften the seed cot 
18. a. 	Daytime –Drooped become the rate of transpirations higher than the rate of water absorption by root hair 
		cells. 
		 Leaf cells losed their turgid 								(1mk)
		Night- rate of transpiration reduced leaf cells gained their turgidity again.			 (1mk)
	b. 	Break down of dead & worn out red blood cells 						(1mk) 
19. The salts are absorbed into the circulatory systems. Increase the blood osmotic pressure. Pituitary glands releases ADH which increase the reabsorption of Water by kidney tubules from the glomerulur  filtration
20. a.	(i)    It forms a peg which fits into the ventral side of the neural canal of the atlas to form a joint which allows 
				        The turning (rotator) movements of the head. 						(1mk)
        			(ii)   Protects the spinal cord 								(1mk)
     	b.		 (i)   Use of bifocal lens- old sight (presbyopial) 						(1mk)
         		(ii)   Use of artificial lens…………….
        			(iii)  Use concave lens- short sightedness

21. a. 		Yeast mixed with dough carries out anaeorobic respiration. The co2 released forms bubbles which increase in 
				size with heat that is also given off causing the uncooked dough to swell.			(2mks)
     	b. 	Should not be placed too close to the edge of the table.					 (1mk)
22.	Erect- can see far										 (1mk)
       		Eyes located infront of the head 								(1mk) 
      		Lounge brown capacity 									(1mk)
23. i) 		Competition between individuals of different species. 					(1mk)
     	ii) 	Maximum number of organisms an area can comfortably support with depletion of available resources. (1mk)   
24.	 Large volume of dilute urine
25.	 Swallowing- movement of food towards the stomach
Peristalisis- rhythmic wave of contraction and relaxation of the gut muscle
26. 	The genus name was not started with a certi……… letter
(b) 	molovia
(c) 	No because they don’t belong to the same species.
27 	(a) streptococcus pneumonia
(b) Trap and prevent solid particles from reaching the alveoli of the lungs
28………………………………….
29.  Modification of a cell to perform on a specific function.
(b) Formation of spindle fibres which pull chromosomes towards opposite poles of the  cell
30 	(a)  protection against excessive water loss & entry of pathogens into the body.
     	(b) contract to make the skin hour evect to prevent excessive lose of heat from the body
31. 	Analyzing animal droppings
     	Direct observation of the animal while feeding
     	Dissection and analysis of the gut content
32. 	Red blood cells
     	White blood cells
    	Platelets.

SUNSHINE HIGH SCHOOL
MARKING SCHEME
BIOLOGY P2
1.	a) 	Albinism, sickle cell, anemia, haemophilia, colour blindness, achontroplasia/chondrady  strophic /dwarfism/ketonuna         any two
b) 	Alternative form of a gene controlling a particular characteristic or trait.
c) 	i) 	the gene for red and orange are dominant)
	ii) 	
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2.	(a) Investigate on the rate of growth in radical							(1mk)
[image: b 002]	(b)     







	(c) 	Provides moisture necessary for germination 						(1mk)
	(d)	 (i)   oxidizes food substances to generate energy for germination
				(ii)   Contains food substance; food reservoir necessary for germination 				(1mk)
	(e) Fight as necessary for eh formation of chlorophyll in foliage leaves   OWTTE(1MK)
3.	(a)
[image: b 004]





b)  The radicle and shoot grew straight horizontally due to equal distribution of hormones, the dinota nullified the effect of gravitational pull.
c) 	Dinostat
d)	(i)   gravity 											(1mk)
(i) Geotropism
(ii) Enables weak stem acquire support from other handsl 
	Enables shoots to grow towards light to expose leaves to light for photosynthesis 
4.	(a)	(i)    Q
				(ii)  Ammonia being toxic requires a lot of water to dilute it hence production of copious volume of dilute 
				       urine (neglect if statement is incomplete)						(1mk)
     	(b) 	(i)   W
	      (ii)   Desert animal tend to conserve water hence pass out very small quantities of concentrated urine.
	(c)	 Q					S			
				Short loop of henle			Longer loop of henle
				Smaller bowmans capsule			large bowmans capsule 
(d) 	Salt will increase osmotic pressure of the body fluids leading to reduced quantity of urine produced/less urine 
will be produced										(2mks)	
	(e) 	Urea/uric acid
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(b) 	 To show that energy/heat is produced by germination seeds					(1mk)
(c) 	(i)   R- increase in temperature	(3mks)
				      Storage food is broken down by enzymes during germination producing heat
		      T- No increase in temperature boiling temperatures enzymes thus germination/respiration
     (ii)     Decrease in temperature in F while a significant increase in T.					(4mks)
		    Store food exhausted hence decline in enzymic reaction in R while MT bacteria/fungi act n the food/decomposition produced energy.
	(d) 	(i)   Boiling kills seeds/denatures enzymes hence no germination
				       Antiseptic kills bacterial/provides unfavourable conditions for growth			(2mks)
				(ii)  Control experiment									(1mk)
e) 															(2mks)
Impermeable hard testa
Immature embryo
Presence of growth inhibitors
Absence of growth promoters 
Seed dehydrated/lack water
7.	Leaf of a mesophyte adapted to its function
a. Cuticle is way, transparent to protect the plant from disease- causing organism and  mechanical injury and allows penetration of light to prevent the excessive loss of moisture
b. Epidermis has single layer of cells stomata gaseous exchange,
c. Palisade mesophll consist of closely packed columna cell to increase surface area for traping maximum light for photosynthesis. It has numerous chloroplast for photosynthesis.
d. Spongy mesophyl made up of spherical cells loosely arranged for gaseous exchange. Has few chloroplast for photosynthesis
e. The stomata found on upper and lower epidermis are porous to allow carbon (iv) oxide and oxygen to diffuse into and out of the leaf.
f. Vascular tissues/veins extensive within the lamina made up of xylem that transport water and mineral salts and phloem to transport manufactured food, the xylem also provides support.
g. The lamina leaf blade is broad, flat and thin to increase surface area for absorption of light. Thinnes reduces the distance for diffusion of gases.
h. The petiole provides support to the leaf. It allows suspends or position the leaf to trap maximum amount of light.
8.	
	Fossil record remains of dead organisms preserved naturally, organism have evolved from simple life form to most complex life forms( recently formed fossils) max 3
	Comparative anatomy involves comparing the form and structure of different organisms, organisms which show basic structural similarities, homologous structures,  epenticlectyl limb suggest a common ancestry/embryonic origin; these structures have been modified to adapt organism to mass and different ecological niches in a given habitat, adaptive radiation; some organisms have structures that perform same function but are different embryonic origin ancestry. Some organisms have structures that have some……come sedimentary; greatly reduced our time and ceased to be functional eg vestigial structures-coccyxlor tail of humans.
	Geographical Distribution
	It is believed that long ago the land mass was one large land mass super continent. it later split to front present day continents, organisms became    isolated by physical barriers/mountains/rivers, valleys oceans and  sea hence underwent evolution in  isolation leading to new species ego long tail monkeys of Amazon forest and short tail     monkeys of Africa. 
	Comparative embryology
	Involves comparing embryos of different organisms to find if they resemble/related; embryos of fish, birds, amphibians, reptiles and mammals resemble /similar during early stages of development suggesting a common ancestry/embryonic origin. Max3
	Cell Biology
	Cells of higher organisms show basic similarities in their structures and function suggesting a common ancestry.									(20mks)





KASSU JET EXAMINATION 2013
BIOLOGY PI
MARKING SCHEME
	(Kenya Certificate of Secondary education)

1. Name the tissues whose cells are thickened with:
a) Cellulose and pectin.                                                                       						(1mk)
	Collenchyma;
b) Lignin.                                                                                             						(1mk)
	Sclerenchyma;
2. The diagram below represents a fern.
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(a) 	Name Parts labeled A and B.							  		  (2mk)
			A – Sori;              rej. sorus
			B – Rhizome;
(b) 	To which division does the plant belong?					   		 (1mk)
	Pteridophyta;
3. State three measures that can be taken to control infection  of man by protozoan  parasites		(3mk)
	Improving sanitation/hygiene; using insecticides to kill vectors; avoiding indiscriminate sexual intercourse; clearing bushes/tall grass around the house; draining stagnant water; proper disposal of household refuse;
	acc. First 3 correct responses.                                                                                                                                                                                                 
4. Explain how the following factors hinder self pollination in plants:
	(i) 	Protogyny						                                             	(1mk)
 	Stigma matures earlier and is ready to receive pollen grains before the anthers are ready;
	(ii) Dioecism                                                                                                           			  (1mk)
     	Male and female gametes occur in separate plants; 
5. Explain the likely effect on humans and other organisms of untreated sewage discharged into water body that supplies water for domestic use.                                            							   (3mk)
	Contains disease – causing micro-organisms which may cause outbreak of water borne diseases; faecal material is broken down by saprophytes leading to depletion of dissolved oxygen thus suffocation of aquatic organisms; breakdown of matter releases nutrients which enrich the water resulting in eutrophication; 
6. Name two structures in herbaceous stems that enhance their support.                     			 (2mk)
	Possession of hooked spines; tendrils; twining stems; adventitious roots;
7. a) Define the term immunity.                                                                                   			   (1mk)
	Ability of the body to identify/ recognize foreign antigens and develop mechanisms of destroying them / ability to resist infection;
b) 	Distinguish between natural immunity and acquired immunity.                          			 (1mk)
 	Natural immunity is inborn /inherited /passed from parents to offspring while acquired immunity is obtained in life;
c) 	Identify one immunizable disease in Kenya.                                                      			 (1mk)
   	Tuberculosis; poliomyelitis; diphtheria; whooping cough; measles;
8. State three differences between osmosis and active transport.		        		 	  (3mk)
	Osmosis involves movement of water /solvent molecules, active transport involves movement of solute molecules; osmosis does not require energy, active transport requires energy; in osmosis molecules move along a concentration gradient, in active transport molecules move against a concentration gradient;
9. The diagram below illustrates part of a nephron from a mammalian kidney.                                                                                                        [image: ]
                                                                                                                                       
a)  	Name the fluid found in the part labeled Q.			                       			  (1mk)
      	Glomerular filtrate;
b) 	Identify the process responsible for the formation of the fluid named in (a) above.			 (1mk)
   	Ultra-filtration / pressure filtration;
c) 	Which two hormones exert their effect in the nephron?                              				 (2mk)
Antidiuretic hormone / vasopressin; Aldosterone;
10. State three characteristics of members of kingdom Monera that are not found in other kingdom	 (3mk)
	Nucleus lack nuclear membrane / organelles not membrane bound; nucleus not organized; mitochondria absent / most organelles absent; cell wall made of mucoprotein;                                                                                                                                
11. What is meant by the following biological terms?
i) Crenation						                    				  ( 1mk) 
hrinking of red blood cells/ animal cells as a result of water loss by osmosis (when placed in hypertonic solution);
ii) 	Haemolysis							           				 (1mk) 
 	Bursting of red blood cells as a result of uptake of water by osmosis (when placed in hypotonic solution);                            
iii) 	Plasmolysis                                                                                         				(1mk)
	Shrinking and pulling away of the cell membrane from the cell wall of  plant  as a result of water loss by osmosis; 
12. The diagram below shows a stage during fertilization in flowering plant.
[image: ]









                                                
a) 	Name the parts labeled Q, R, and S.				                   			(3 mk)
	Q – Antipodal cell(s);
	R – Polar nucleus / body;
	S – Functional egg cell;
b) 	State the function of the pollen tube.				                      			 (1mk)                                    
	pathway through which male nuclei reach the embryo sac / improves efficiency of  fertilization; its tip produce lytic enzyme which dissolves the embyo sac wall to allow entry of male nuclei;                                    
13. a) 	State the major factor in the ‘Global warming’ experienced in the world today.			(1mk)
    			 	Carbon (IV) Oxide;                     rej. Carbon (iv) Oxide
	b) 	Suggest two ways of reducing the Global warming.						(2mk)
          	Reducing use wood / fossil fuels; planting more trees / afforestation or re-afforestation;
14. [image: ]An experiment was set to investigate a certain aspect of response. A seedling was put on a horizontal position as shown in figure M below. After 24 hours, the set up was as shown in figure N.
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a)  	Name the response exhibited.						 			(1mk)
	Geotropism; 
b)  	Explain the curvature of the shoot upwards.				                      		  (3mk)
	Gravity causes high concentration of auxins on the lower part of the shoot; this causes    faster elongation of cells on the lower part compared to the upper part; making the shoot to curve upwards; 
15. The paddles of whales and the fins of fish adapt these organisms to aquatic habitats.
a) 	Name the evolutionary process that may have given rise to these structures.				 (1mk)
	Convergent evolution;
b) 	What is the name given to such structures? 							(1mk)
	Analogous structures;
c) 	Give two examples of vestigial organs in man.							(2mk)
	Coccyx; appendix;
16. a) Name a protein and vitamin involved in blood clotting.
i) 	Protein.								                      		(1mk)
	Fibrinogen;
ii) 	Vitamin								         		 	(1mk)
 	(Vitamin) K;
b) 	Explain why blood is not normally used for transfusion after one month.      				(1mk)
	Most of the red blood cells will have died;
17.  (
card
board
)A group of Form four students set up an experiment to investigate a biological process using termites. They used a small box in which a portion was covered with black paper and had moist soil. The open part had dry soil. Termites were placed inside in open area of the box.
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a) 	Predict what happened to the termites after 30 minutes.                 					  (1mk)
	Moved to the dark area;	
b) 	What form of response is exhibited by termites?		         					 (1mk)
	Negative phototaxis / positive hydrotaxis
c) State one biological significance of the above response to termites.					(1mk)
	To escape predation; to reduce dessication;
18. a) Name two fins  in a bony fish which perform the following functions:- 
i) Changing direction.                                                                              				 (1mk)
	Pectoral fins;
ii)  Control pitching.                                                                                  				(1mk)
	Pectoral and pelvic fins;
(b) 	State the role of myotomes in fish. 				                   	  		(1mk)
      	Contract and relax alternately to bring about undulating movement;
19. The diagram below represents an experimental set up to investigate a certain scientific concept. The potted plant was first destarched by keeping it in dark for four days.
                                 [image: ]
The set up was then placed in sunlight for five hours and leaves were tested for starch.        
a)	What scientific concept was being investigated?			        				 (1mk)
Photosynthesis;	
b)	i)	Give the results likely to be obtained after starch test for A and B. 	.                           
A – Negative test / starch absent;                                                               				  (1mk)
B – Positive test / starch present;                                                                   				(1mk)
ii)	Account for the results in leaf A in b (i) above.		        				 (1mk)
Sodium hydroxide absorbed all the Carbon (IV) Oxide hence no photosynthesis;
c) 	Why was leaf C included in the set-up?                                                      				 (1mk)
      Control experiment;
20. a)  Explain the importance of transport in plants.                                         				 (2mk)
Supplies water and mineral ions to the (photosynthetic) cells; conduct products of photosynthesis / nutrients to 
all parts of the plant / translocation;
b)  What is the role of root hairs in plants?                                                                  			1mk
    	      Absorption of water and mineral ions from the soil;
21. a)  	Identify the source of urea that is removed via the kidneys in a healthy human being.             	 (1mk)
    				Deamination of excess proteins / amino acids in the liver;
	b) 	Explain why a pregnant woman excretes less urea compared to a woman who is non- pregnant.    (2mk)
		     Amino acids are used in the formation of foetal tissues; thus has less excess  to be eliminated;
22.  Study the reaction below and answer the questions that follow.
			   [image: ]
a)	What biological processes are represented by A and B?	                    				 (2mk)
A – Condensation;  B – Hydrolysis;
b)	Identify the product Y.	                                                                   				  (1mk)
Sucrose;
c)  	State the bond represented by X. Glycosidic;                                             				(1mk)
23. Explain the events of the light stage of photosynthesis.	                                 			 (3mk)
	Light energy is s absorbed by chlorophyll molecules; used to split water molecule into oxygen and hydrogen atoms/ ions; light energy is converted into chemical energy (ATP) and stored;
24. Explain what happens in humans when the concentration of glucose in the blood 
	rises above the normal level.						                     		(3mk)
	Insulin is produced which increases oxidation of glucose; facilitate conversion of glucose into glycogen / fats for storage; inhibits conversion of glycogen into glucose; 
25. a) Outline the main features of Lamarckian theory of evolution.                          			 (2mk)
	Use and disuse of structures / when structures are not used for a long time they shrink and when used they develop properly; transmission of physically acquired characteristics / physically acquired characteristics are passed on to the offspring;
b) 	In view of modern genetics, explain why Lamarck’s theory is unacceptable.  			(1mk)
 	phynotypically / physically acquired characteristics which do not affect the genes cannot be inherited;
c) 	Name one factor in nature that increases the process of evolution.	         				(1mk)
 	Natural selection; cross- breeding; mutation;      


 KASSU JET EXAMINATION 2013
 BIOLOGY P2 
MARKING SCHEME
1. (a) 	(i)  Juvenile hormone										( 1mk)
				      Function – forms larval cuticle/ inhibits moulting metamorphic effects of hormone in the larval stage 	 
				(ii) Ecdysone / moulting hormone								(1mk)
				      Function – moulting to allow growth and metamorphosis 					(1mk)
(b)	Prothoracic gland											(1mk)
(c)	Metamorphosis/ incomplete metamorphosis								(1mk)
(d)	i) 	It reduces competition for food since they feed on different food substances                                                                                                                   
	ii) 	Adapts the organism to escape adverse environmental conditions         				(2mks) 
2. a) 	P – rings of chitin/ spiral bands 									(1mk)
    				Q – tracheoles											(1mk)
b) 	Circular rings keep the trachea open when pressure is exerted inside the lumen is low	 		(1mk)
c) 	Carbon (IV) oxide is of high concentration in the muscle tissue therefore it diffuses from the tissues into the tracheoles and moves to the trachea and out through the spiracles into the atmosphere	 		(3mks)
d)   the walls are thin and lack chitin for rapid diffusion of gases.			 			(1mk)
	Walls are moist to dissolve gases.									(1mk)
	They are highly branched to increase the surface area for gaseous exchange.
3.    
· To show that coarbon (IV) oxide is produced during anaerobic respiration. 				(1mk)
· There is production of bubbles in the boiling tube of carbon (IV) oxide leading to the formation of a white precipitate in the test tube containing calcium hydroxide solution. 					(2mks) 
· Yeast cells undergo anaerobic respiration prodicing carbon (IV0 oxide gas which dissolves in calcium hydroxide solution forming a white precipitate; production of the gas results in bubbles
· To kill other micro-organisms present in glucose solution thus eliminating microbial respiration
· Through the use of glucose solution without yeast cells
4. 	a)  
	1- Insertion
 	2 – Deletion
 	3 – Substitution 
 	4 – Invertion 
b) 	i) 	Deletion, Duplication
	ii) 	Non-disjuction
c) 	It involves provision of information and advice on genetically inherited disorders, their risks and outcomes
5. 	a) 	R- Liver
   				S – Stomach
				T – Ileum
b) 	To label colon on the photograph
c) 			S – Site of initial protein digestion/ site for temporary storage of food
   	  	T – Site of completion of digestion and absorption
d) 			i) – Female
    		ii) 	Presence of uterus
			Presence of foetus in uterus
6. 	a) 
i) 	Organic matter stimulates proliferation of saprophytic bacteria; that breakdown organic  matter into soluble materials; thus a steady decrease in the amount of organic matter in the water downstream	 (3mks) 
ii) 	The breakdown of organic matter by saprophytic bacteria releases nutrient ions e.g. sulphates and phosphates; increasing their concentration in the water 							(2mks) 
iii) 	Saprophytic bacteria use up dissolved oxygen as they respire; decreasing the concentration of oxygen; as the level of organic matter declines downstream so does the activity of saprophytic bacteria; oxygen from air dissolves in the water returning its concentration to normal						(4mks)
b) 	
i) 	Between the point of sewage discharge and the point where organic matter returns to normal levels; fish 
population decreases drastically; this is due to lack of sufficient oxygen which the fish needs for respiration(3mks)
ii) 	About one and half km downstream from the point of sewage discharge; water plants and algea proliferation; this occurs due to the large number of nutrient ions released from the breakdown of organic matter by saprophytic bacteria; their numbers get back to normal downstream as the nutrients get exhausted 		 (4mks) 
c) 
· treatment of domestic waste before discharging into water bodies
· using biotechnology to treat waste
· banning use of phosphate based detergents
· replacing lead pipes with plastic pipes 
7. 	a) Mesophytes
· Trees may grow very tall in forests ecosystem due to competition for light as vegetation is very dense
· Some plants are climbers which support themselves on large tree in an attempt to reach light
· Some plants are epiphytes growing on tree branches to reach light
· Some undergrowth plants have numerous chloroplasts which are sensitive to low light intensity to enable them carry out photosynthesis in low light intensity
· Many plants have leaf mosaic that minimise overlapping and overshadowing and increase exposure of leaves to light
· those in areas with adequate water supply posses broad leaves with thin cuticle and many stomata on both sides of the leaf to increase transpiration
· Those in dryer areas have fewer stomata w3hich are mainly located on the lower surface to reduce transpiration.
· Some which leave in wet areas have shallow roots to absorb less water
· Large tall trees have developed butress roots or prop roots for extra support.
· Those in dryer areas have deep roots to absorb water from water table
· Some have waxy and glossy surface to reflect light to reduce absorption of light hence reduce transpiration also to drip off rain water.
b) 	Halophytes
· They have roots that concentrate a lot of salts in their cells by active transport; to enable them off set osmotic imbalance and take in water by osmosis
· Some have salt glands that secretes excess salts
· Some have water storage tissues to store water that has been taken in.
· Some like mangrooves have pneumatophores which have lenticels for gaseous exchange
· Some mangrooves have stilt roots for extra anchorage in mudflats.
· Most halophytes are found growing close to the water surface to enable them get sufficient light for photosynthesis
· Those in deeper water have highly sensitive chloroplasts to photosynthesise under low light intensity
· Some e.g. coconut have fruits with large aerenchyma tissue to enable them float.
c) 	Hydrophytes
· Most emertgent and floating types have broad leaves with many stomata on upper surface to provide a large surface area for gaseous exchange
· Some submerged hydrophytes have leaves which are deeply dissected into thread- like straws to provide a large surface for absorption of maximum light for photosynthesis
· Some submerged hydrophytes have leaves with numerous and sensitive chloroplasts that synthesise under low light intensity
· Many hydrophytes have aerenchyma tissues filled with air to enable them float and store gases for gaseous exchange
· They have poorly developed roots that lack root hairs to reduce absorption of water
· Their flowers are raised above the water level to allow for pollination for submerged and emergent species
· 8. 	
· The sclerotic layer which contains tough connective tissue fibres which helps it to support and protect the other parts of the eye ball.
· The choroids which contain many blood capillaries which supply oxygen and nutrients of the retina and removes metabolic wastes from eye.
· Its highly pigmented, to prevent reflection of light within the posterior chamber of the eye ball.
· The retina which contains photoreceptor cells called cones and rods. It is said to be the light sensitive part of the eye. Cones are adapted for light and colour vision while rods are adapted for dim light vision.
· The vitreous humour-Which is under turgor pressure. It helps to maintain the shape of the posterior chamber of the eye ball. It also plays an important part in the refraction of light rays enabling them to be focused on the retina.
· The cornea, transparent and curved which helps to play an important role in focusing of the image on the retina. It accounts for the largest refraction of light rays.
· The aqueous humour –Contains oxygen and nutrients, which nourish the cornea and the lens. It is under pressure thus helping to maintain the shape of the anterior chambers of the eye. It also plays a part in the refraction of light rays enabling them to be focused on the retina.
· The Iris is heavily pigment, to prevent entry of light into the eye except through its central aperture called the pupil. It contains circular and radial muscles which constrict or dilate the pupil depending on the intensity of light.
· The Iens is elastic, therefore allows changes in its shape depending on the tension exerted through the suspensory ligaments. This enables it to bring light rays coming from either near or far objects into sharp focus on the forea.
· The ciliary’s body Contains the ciliary muscles whose contraction and relaxation alters the tension exerted on the suspensory ligaments.
· This in turn alters the shape of the lens enabling it to focus for both near and distant objects.
· The eyelids which are movable and opaque structures can be closed through a reflex action toprotect the eye from too much light or from foreign objects.
· The eye muscles help to move the eye ball within the orbit. The lateral  rectus muscles move the eye up and down whole the oblique muscles, move  the eyeball in its up and down movement.
· The lachrymal gland which continuously secretes a watery, saline and antiseptic fluid called tears. The tears moisten the cornea and wash foreign particles out of the eye.
· The eyelashes, which are many hairs, protect the eye from the entry of small foreign particles.
· The eyebrows raised portion of the skin above the eye, thickly covered with hair, whose functions are to prevent sweat and dust from entering the eye.
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1. 	(a) 	Active transport.
    	(b) 	Energy
  	-	carriers.
2. 	(a) fine adjustment knob
  	 (b) Magnification = (objective lens magnification X eye piece lens magnification)
3. 	(a) Gill.
    	(b) 
· Numerous to increase surface area for gaseous exchange faster diffusion of respiratory gases.
· Thin walled; faster diffusion of respiratory gases.
· Highly vascularized; transport respiratory gas;
· Moist to dissolve respiratory gases.
4. 	(a) to produce CO2
5. 	Accumulate moisture, lowering diffusion gradient between the atmosphere and substimatal airspaces, reaching transpiration.
6. 
· Regulate PH of body fluids.
· Regulate body temperatures.
· Contains water, mineral ions and soluble proteins which regulate osmotic pressure of the body fluids.
· WBC protect body against pathogenic attack.
· Media of exchange of materials like nutrients and wastes.
7.
· Narrow lumen; food in close contact with ileum walls; max absorption.
· Highly coiled; slow movement of food.
· Walls have smooth contractile muscles; allow movement of food and mix with enzyme.
· Goblet cells; secret mucus; prevent enzymatic digestion of ileum walls.
· Cypts of heberkulum- sucusentericus.
· Brunner’s gland.
8.
· Highly folded cristae; large S.A for respiration.
· Fluid filled matrix rich in respiratory enzymes.
9.
· Lignified walls – support.
· Cells arranged end trend; continuous hollow tube; efficient water transport.
· Vessels and tracheid’s have side pits; allow lateral movement of water and minerals.
· Tracheid have poses at the tapering ends; allow passage of water to the next tracheid.
· Made of dead cells; are imperious thus cannot lose water sideways.
10.
	Arteries
	Veins

	· Transport oxygenated blood.
· Carry blood away from the heart.
	· Transport deoxygenated blood.
· Carry blood towards the heart.


11. Extra amount of oxygen required to get rid of lactic acid formed in the muscle cells; breakdown to energy, water and CO2.
12. Secret sebum; keep the epidermis supple and moist and prevent it from drying/ give hair a water repellant properly.
13. Glucagon/insulin.
14. (a)
	A- Dendrite.
	B- Cell body
(b)
	B- Transmit impulses from cell body to a muscle / gland.
	D- Enhances the speed of impulse along the axon.
		  Insulates the axon.
15. 
(a) 	Alternative form of the same gene that occupy the same position in the homologous chromosome.
contains inheritance of contrasting features.
(b)
Parental genotype.
											    Phenotypic ratio
 (
b
B
b
B
)				Bb		x		Bb	3Black : 1 White



	



				BB            Bb	Bb			bb
                                 Black                    Black                             White
16.
a) 	Medulla oblongata.
b) 	Cerebrum.
17.
i) 	Where head and thorax are fused.
ii) 	Organisms with true nucleus.
18.
A. Trifoliate.
B. Palmate / digitate.
C. Pinnate.
D. Bipinnate.
19. a) sweep net.
	b)  	P= 	First capture x 2nd capture	=	400 x 200
					marked recaptured			      80
									=          1000 Grasshoppers.
20.
i) 	Reduce surface area exposed to sunlight; reduce transpiration.
ii) 	Reduce surface area exposed to sunlight.
Prick and discourage herbivore from feeding on their succulent stems.
21.  When stimulated (change in electrical potential between the inside and outside); inside become positively charged; outside negatively charged; membrane became more permeable to Na+ which gets in; K+ gets out; depolarization occur.
22. Humans may directly drink water; or eat animals e.g. fish that feed on contaminated water. Not easily removed by the body; accumulate in the liver, kidney and brain; cause death.
23. vibriocholera
24. Where one male nucleus combine with egg cell to form a diploid zygote; another combine with polar nucleus to form a tripod endosperm.
25. (a)
i) Chorion.
ii) Amnion.
iii) Allantois.
b) 	chorion
26.
· Scarification.
· Scorching by heat in some seeds.
· Favourable environmental factors.
· Increase concentration of growth prometers of gibberelins.
27. (a) 	Juvenile hormone.
	(b) 	Corpora allata.
28. (a) 	Metaphase.
 	b) 	Chromosomes align in the metaphase plate;
  				Nuclear membrane has disappeared.
29. (a)  Herbivorous.
	(b) Lack upper incisors / horny pad present for pressing feeds; Lack of upper canines.
30. (a)
· Conduction.
· Radiation.
(b) Reduce dessication.
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1. The diagram below represents part of the mammalian blood circulatory system and some associated glands.

 (
Heart 
Liver 
Intestines
B 
A
C 
)











(a)  Name the blood vessels A and B.					        	(2marks)
    	A – Hepatic portal vein;		B – Hepatic vein
(b) 	State two structural differences between the blood vessels labelled A and C. (2marks)

	Hepatic portal vein
	Hepatic artery

	· Wide/ large lumen
· Presence of valves
· Thinner walls/ less muscular walls
	· Narrow lumen;
· Absence of valves;
· Thick walls/muscular walls;



b) 	The diagram below represents a cross-section obtained from a plant. Use it to answer the questions  that follow.
                                   [image: ]

i) 	Identify the parts labelled A and C.                                                  	(2marks) 
	A: Root hair;
	C: xylem; 
ii) 	Explain how the part labelled A  is adapted to fits function.         	(2marks)
	Long to increase the surface area for absorption of water and mineral salts;
	Has a thin epithelium membrane to reduce the distance for efficient uptake of materials;
2. 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.				 	(4marks)

Parental phenotypes:	Red cow		White bull
Parental genotypes:	RW	X	RW

Gametes:		R	W	R	W



F2 offspring genotypes: RR	RW	RW	WW
F2 offspring phenotypes: red; roan; white 



(b) 	Work out the genotypic ratio of a cross between F1 offspring and white bull. 		(3marks)
	Parental genotypes:		 RW	X	WW;
	Gametes: 			R	W	W	W
	F2 offspring genotypes: 	RW	RW	WW	WW;
	Genotypic ratio: 1 roan: 1white;
(c) 	Comment on the gene(s) controlling the colour of coats in cattle mentioned above.     (1mark)
	Co-dominant;
3. In an experiment to investigate a factor affecting photosynthesis, a leaf of a potted plant which had been kept in the dark overnight was covered with aluminium foil as shown in the diagram below.
						[image: bio%20pp2%20q1]
	The setup was kept in sunlight for three hours after which a food test was carried out on the leaf.
(a) Which food test was carried out? 			                                           		   (1mark)
	Starch;
(b) State and explain the results of the food test. 		                               			  (2marks)
	The covered part remained brown; uncovered part turned blue – black; Starch formed in uncovered part of the leaf (because of light); starch not formed in covered part of leaf (because of lack of light); 
(c) Why was the set up kept in sunlight for three hours?                                               		(1mark)
	To allow photosynthesis / manufacture of food;	
(d) (i) 	Explain why breast milk is important to newborn babies.                                  		 (1mark)
				Contain antibodies which boost the immunity of the baby;
	(ii) 	State two functions of mucus secreted in the alimentary canal.                              		(2marks)
	Protects inner lining of the gut from being corroded by digestive enzymes;
	Lubricates food particles together aiding swallowing;
4. Study the homeostatic scheme below and use it to answer the questions that follow.
						
						       				B

								Less hormone A
									Released

		                                   Excess				            C

				Normal concentration					  Normal concentration
	  		Of sodium ions in Blood				 of Sodium ions in Blood 

		        
                                    Deficiency	More hormone A                
                                                                   released                               C
					     			          

a)  	Identify the hormone labelled A.						     		(1mark)
	Antidiuretic (hormone);
b)  	Name the gland which releases hormone A.				   			(1mark)
	Pituitary (gland);
c)  	Outline two major sites of action of hormone A.		          				 (2marks)
	i)	Distal convoluted tubule;
   	ii)	Collecting Duct;
d)  	Identify the feedback labelled C.								(1mark)
	Negative feedback; 
e)  	State the effect of the feedback labelled B in humans.			    		(1mark)
	It causes body dehydration;
f)  	Name the self regulatory process represented by the above schematic diagram.  		(1mark)
	Osmoregulation;
g)  	A person was found to pass out large volumes of dilute urine frequently.  Name the disease the person was suffering from				                   			  		(1mark)
	Diabetes insipidus 
5. (a) State the functions of each of the following parts of male reproductive system. 		(3marks)
    	(i) 	Sertoli Cells.
				Nourishment of spermatids/immature sperms/sperm cells/ spermatozoa; 
   	(ii) 	Epididymis 
				Site for temporary storage of sperm cells/ contracts to allow ejaculation; 
  	(iii) Seminiferons tubules.
				Site for spermatids/immature sperms formation;
(b) 	A certain species of flowering plant relies entirely on sexual reproduction for propagation. The chromosome number of the cell in the ovarian wall is 16. What is the chromosome number in:-
i) 	the pollen tube nucleus.									(1mark)
	8 chromosomes;	 
ii) 	A cell of the endosperm.									(1mark)
	24 chromosomes;
iii) 	Name a hormone produced from the ovary during menstrual cycle in human		(1mark)
	Oestrogen/ Progesterone;
6. In an ecological study, a grass hopper population and that of crows was estimated in a certain grassland area over a period of one year. The results are as shown in the table below. 
	Month 
	J 
	F 
	M 
	A 
	M 
	J 
	J 
	A 
	S 
	0 
	N 
	D 

	Number of adult
 grasshoppers xl02 
	90 
	20 
	11 
	25 
	2500 
	1652 
	120 
	15 
	10 
	35 
	192 
	456 

	Number of crows 
	4 
	2 
	0 
	1 
	8 
	22 
	7 
	2 
	1 
	1 
	5 
	15 

	Amount of rainfall 
	20 
	0 
	55 
	350 
	520 
	350 
	12 
	10 
	25 
	190 
	256 
	350 



(a) 	(i) 	What is the relationship between the rainfall and grasshopper population?          		(1mark) 
				High rainfall is followed a month later by high grasshopper population/low rainfall is followed a month later 
				by low population of grasshoppers; 
	(ii) 	Account for the relationship stated in a (i) above.                                          		(3marks) 
				After the rains, vegetation/grass sprouts; vegetation/grass provide food for grasshoppers hence multiply 
			    rapidly; vegetation also offer shelter/camouflage for grasshoppers hence predators do not spot them easily; 
(b) 	Explain the relationship between the grasshopper population and that of the crows.    		(3marks) 
	Presence of large number of grasshopper is associated with large number of crows in the same month; Acc — the reverse. 
The crows feeding on grasshopper/predating on the grasshopper; if grasshopper population is low the crow population decrease due to migration to other areas in search of alternative food (sources);
(c) 	If the data was used in the construction of pyramid of numbers, what would be the trophic level of;(3marks)                                                                                                                        
	Grasshopper
	2nd (trophic) level/ primary consumers; 
 	Crows 
	3rd (trophic) level/secondary consumers; 
	The grass in the study area 
	1st (trophic) level/producers; 
(d) 	If the area studied was one square kilometre, state;
(i) 	One method that could have been used to estimate the crow population.   			(1mark)
	Total count; 
(ii) 	One method that could have been used to estimate the grasshopper population.           		(1mark)
	Capture re-capture; 
(e) Suggest what would happen if a predator for grasshoppers entered the study area.     		(2marks) 
	Vegetation/grass would sprout/increase due to decrease of grasshoppers; the predator would compete for food/grasshoppers with the crows (causing some grasshoppers to migrate) rapidly declining grasshopper population; 
(f) 	What is meant by the term carrying capacity? 	                                  			 (1mark)
	Maximum number of organism an area/habitat can comfortably support without depletion of the available resources; OWTTE. 
(g) 	Why would the carrying capacity of wild animals in woodland grassland be higher than that of cattle?      (2marks) 
	Cattle feed on the same type of food/grass (hence high competition food); while wild animals feed on a variety of foods/some are browsers while some are carnivores/; or cattle occupy same ecological nitche; while wild animals occupy different ecological nitches; 
(h) 	What is an ecosystem? 				                                        		 (3marks) 
	A natural unit composed of abiotic and biotic factors; whose interactions; lead to self- sustaining system; 
7. (a) (i) Define the term evolution.                                                                             		(1mark)
		    The gradual change of living organisms from simple life forms to more complex forms over a long period 
		     of time;
	(ii) State and explain the origin of life.                                                                   		(4marks)
	Special creation; – life was brought into existence by a supreme being;
	Chemical evolution; – life came into existence through combinations of chemicals;
b) Discuss Palaentology/fossil records and Comparative anatomy as evidence of organic evolution	 (20marks)
	Palaentology/fossil records;
	Fossils are remains/ past materials of ancestral forms of organisms accidentally preserved in some naturally occurring materials; e.g sedimentary rocks. They provide a direct evidence of gradual change from one type of organism to another;
	Their age is determined by radioactive carbon 14 dating; used to construct evolutionary history of development of a certain – organism; example human skull, horse limbs etc.
Comparative anatomy; 
	A member of a phylum or group shows similarities in structures or organs performing similar functions; Homologous structures/divergent evolution; same embryonic origin but performing different; arose by divergent evolution e.g pentadactyl limb of vertebrates.
	Analagous structure / convergent evolution; structures with different embryonic origins but evolved to perfom similar functions due to exploitation of different ecological niches; they evolved by convergent evolution; e.g wings of birds and those of insects.
8. (a) Explain the following terms:
i) Moulting
	The shedding of the exoskeleton (cuticle) in arthropods in order to allow for growth; 
ii) Metamorphosis
	A change of body form during the life cycle of an organism;
iii) Instar
	(This) is a stage in the development of an insect between one moult and another;
b) Describe the role of indole acetic acid, giberrellins and cytokinnins as plant growth hormones in the growth and development of plants.			(17marks)
	Indole acetic acid/IAA/Auxins; Promotes cell division/elongation/influence tropic 
	response; acc. cell division in cambium. (Promotes) fruit formation/parthenocarpy; decrease in IAA (promotes) formation of abscission layer/brings about leaf fall; promotes cell differentiation; (of vascular tissues). Causes apical dominance/inhibits growth and development of lateral buds; promotes growth of adventitious roots 	(on stem); IAA + cytokinns induce formation of cellus tissue (during healing of wounds);
	NB” Identity of hormone must be there for function to be marked.
	Giberrellins/Giberellic acid; Acc GA3
	Promotes cell division/cell elongation in dwarf plants. Acc. short for dwarf; Acc. stem elongation of dwarf plants;  Pathenocarpy/initiating formation of IAA/setting of fruits after fertilization; formation of side branches of stems/hence dormancy (in buds);  inhibit growth of adventitious roots;  activates hydrolytic enzymes during germination/promotes germination of seeds/breaks seed dormancy; affects leaf expansion and shape/retards leaf abscission;
	Cytokinnins; Acc zeatin/kinetin/kinins.
	Breaks dormancy; (in some species)
	Stimulates lateral bud development; promotes cell division (in presence of IAA); promotes root formation on a shoot; low concentration encourages leaf senescence/normal concentration promotes cell enlargement in leaves; promotes flowering (in some species); stabilizes proteins and 	chlorophyll;
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1.	 i)	Emulsification/mechanical/physical digestion.
	ii)	To increase surface area for digestion of fats.
2.	i)		Vacuole: - 	
				Stores various substances including wastes products;
				Contributes to the osmotic properties of the cell;
	ii)	Cell membrane:-
				Controls the exchange of materials between a cell and its environment;
				Forms outer boundary in an animal cell;
3.	Being autotrophic green plants make their own food using sunlight energy;
	They respond to external stimuli by limited movements; such as tropism and nastism;	
4.	i)		L – root nodule;
				rej. Root nodules/nodule alone.
	ii)	Rhizobium bacteria/nitrogen fixing bacteria;
	iii)	Fixing nitrogen into nitrates for the plant;
5. 	a)	Heterodonts are able to feed on a variety of foods;

b)	i)  2        I     0 :   c 0 :  p  3 ; m 3    		= 32
		          3      1       3        3
ii)	Vegetations /plants;
6. 	a)	 None;
	b)	Can receive blood from any donor without agglutination due to absence of antibodies;
7.	
	Xylem
	phloem

	Dead tissue
	Living tissue

	Lignified wall
	Not lignified

	Hollow
	Has cytoplasmic strands and sieve plates

	Perforated
	Not Perforated

	Has boudered pits
	No pits



8.	Parental phenotype   			haemophilia 			Carrier 
									man				woman
	Genotype					xhY		X	            xHxh
 (
x
h
) (
x
H
) (
Y
) (
x
h
)
	Gametes					

 
       Fusion


        F1 Generation genotypes                       xHxh       xhxh	                 xHY	         xhY
 (
Carrier 
girl
) (
Haemophilic boy
) (
Normal boy
) (
Haemophilic girl
)
       F1 Generation phenotype

	NB: 
· The x must be between the parental genotypes
· Gametes must be circled
· The fusion lines should not penetrate the gametes
· There should not be double fusion 
9.	a)    Phlum Arthropoda. rej anthropoda/anthroponda
	b)	Antennae
	P
	N

	Has 2 pair limbs per segment
	Has one pair of limbs per segment

	Cylindrical body
	Dorsoventrally flattened body

	Short antenna
	Long antenna


	c)		




d.	Improves soil aeration
	Loosens the soil
	Destroys/eats vegetation
10.	Coccyx
	Appendix/caecum
	Nictitating membrane
	Ear muscles
11.	i)		Deamination;
	ii)	Ammonia
12.	i)		Thin walled;
				Small;
			Actively divided;
13.	a)		The cells have rigid cell wall that withstand pressure;
	b)	The cell loses water; shrinks; and becomes crenated/wrinkled;	
14.	i)		T:- Diastase/invertase/ptyalin/amylase;
				Process: - Hydrolysis;
	ii)	Hydrochloric acid;
15.	Most protozoans are single celled hence have a large surface area to volume ratio;
	They live in water/moist environment and their body is in contact with the surrounding water;
	Oxygen in the water diffuses into the body of the protozoans while carbon (iv) oxide diffuses out into the surrounding water;
16.	
· Long and highly coiled to provide large surface area for reabsorption;
· Numerous mitochondria in the cell lining of the tubule for energy production;
· Microvilli to increase the surface area;
· Well supplied with blood vessels for reabsorption;
· Highly coiled to reduce the speed of flow for efficient reabsorption;  
17.	
· Thick layer of subcutaneous fat; which insulates the body against heat loss;
· Thick layer of fur; which insulates the body against heat loss;
· Short body extremities; to reduce surface area for heat loss;
18.	i)		Wind;
	ii)	Presence of hairs/hair -like structures on the surface to increase buoyancy;
	iii)	Reduce competition amongst seedlings for water, mineral salts and light;
				Prevent overcrowding amongst plants;
19.	a)
	i)	Grass;	
	ii)	Secondary consumers;
	b)	Increase competition for grass with other primary consumers leading to reduction in their population;
20.	i)	Respiration;
	ii) 	CO2 produced           ;
				Oxygen consumed
 				18CO2		=	0.69
				26O2
21.	Enables plants to access sunlight; for photosynthesis;
22.	
· Has acrosome at the tip of the head which contains lytic enzyme which digests/dissolves the membrane of the egg to enable penetration for fertilization to occur;
· Has head with nucleus and a haploid number of chromosomes for fusion with egg nucleus;
· Large number of mitochondria to provide energy for propulsion towards the egg;
· Tail for propulsion towards the egg;
23.	
· Some plants make their own food while animals use the already manufactured food; 
· Some plant have chlorophyll while animals do not.
· Plants exhibit localized movement while animals exhibit locomotion;
· Plant cells have cell wall and cell membrane while animal cells have cell membrane only;
24.	i	Roughages:- 
		Provides the bulk needed for faster movement of food through the gut;
		Helps in maintaining a health digestive tract;
	ii	Water:-
· Acts as a solvent;
· Helps in transportation of food;
· Used in formation of protoplasm;
· Helps in thermoregulation;
· Maintains turgidity of the cell;
· Helps in digestion of food;
25.	i)	Nerve cell;
	ii)	Transmission of impulses from one part of the body to another;
	iii)	A:- Cell body;
26.	a)
	Identical
	Fraternal

	Arise from one egg
	Arise from different eggs

	Same sex
	May be of same sex or not


	b) 	Condition where the zygote/embryo implants in the fallopian tube;
27.
· Increased burning of fossil fuels;
· Increased deforestation]
· Increased use of refrigerators, use of aerosols sprays and use of air conditioners;
· Increased use of nitrogenous fertilizers which leads to emission of nitrous oxides;
· Farming activities that release more methane as bacteria break down decaying organic matter from plants and animals;
28.	i)	The characteristics are linked to the Y chromosome which is passed to the male off springs only;
ii)	
· Premature baldness;
· Hairy nose and ears;
· The porcupine man;	
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1.	a)	Parental phenotype		resistant		susceptile  √ ½
		Parental genotype			R r		X		r r √ ½
 (
r
) (
r
) (
r
) (
R
)		Gametes			

	Fusion	√ ½ 

	F1  



								Rr	        Rr                    rr	        rr √ ½
	Genotypic ratio  				1Rr	:	1rr √ ½
	Phenotypic ratio 1 resistant: 1 susceptible √½ 
	. : 50% would survive.
      b.	 1. 	Formation of an enzyme by the flies which broke down the pesticides;
	       2. 	Mutation – Change in the gene make up of the flies;
2.	a)		i)    D
				ii)   B
				iii)  F
				iv)  A
	b)	Fallopian tube/oviduct, zygote.
c)		
· avoiding indiscriminate sexual intercourse
· Protective sex/use of condoms
· Abstenance
· Treating infected expectant mothers 
· Seeking treatment when infected		
3.	a)
	i)	Coronary artery
	ii) 	P - Aorta
				Q – Fat layer/adipose tissue
b)	Spread the wave of excitation //contraction wave/muscle contraction from the atrio- ventriculave node to the ventricular muscles//ventricular myo cardium.
c.	-	Blood clot
	-	Fat deposits
	-	Bone fragments.
d.	-	Arteriosclerosis
	-	Varicose vein
4.	a.	
	A- Foliage leaves
	B-	Cotyledon
	C-	Hypocotyl
	D-	Roots
	b.	Epigeal germination
c.	Optimum temperature: – For activating germination enzymes
	Oxygen: 	– 	For oxidizing food materials to release energy necessary for germination.
	Water: 	– 	Solvent to dissolve substances, weaken testa to enable germination and hydrolyse germination
				 		enzymes.
· Dissolves the food materials and is also the medium of transport of dissolved food substances 
	through the various cells to the growth region.
5.	
a) 	That the tip of the plant is important for increase in height of the seedlings.
b)	Control for J and K.
c)	Seedling K continued to grow upward due to auxins in the agar block diffusing uniformly into the seedling and causing cell elongation.  
Seedling L - no increase in height due to lack of auxins.
d)	Auxins diffuse downward from the tip where they are produced to the region of cell elongation behind the tip to cause cell elongation and hence growth.
e)	The seedlings would have responded the same way, but rate of cell elongation would be lower as light reduces production of auxin
6. 	A Graph of body temperature against time
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b.	   	  40.5
			- 33.5
	 	     7.00C
c.	The one for human would remain relatively constant at about 370c
d.  		i)   Little insulation/helps keep it cool.
		ii)  For metabolic water - during respiration.
iv) Conserve its water due to delayed sweating. 
		iv)	Prevents it from getting a raised body temperature that could lead to sweating and loss of  water.
e.	Evaporation of sweat from the surface of the body uses latent heat from the body which helps cool it /reduces its temperature.
	f.	When environmental temperature is lower than body temperature erector pili muscles contract to make hair shaft erect/straight on the body hence trap air in it which acts as an insulator reducing heat loss. 
	When environmental temperature is higher than body temperature erector pili muscles relax making hair shaft to lie flat thus encouraging heat loss from the body through radiation.
7. 	a)	Pollution is the release of chemical/substances/forms of energy into the environment by human activities in amounts which are harmful to human health or other organisms.
b)	i) Causes of Water Pollution
-	Poisonous chemicals like mercury, lead, and silver discharged into water bodies.
-	Heated water from industrial plants
-	Toxic chemicals used in agriculture such as insecticides, fungicides, nitrogenous and phosphorous fertilizers
-	Untreated sewage and domestic refuse discharged into water.
-	Oil from tankers and ship
-	Soil eroded by running water
ii) 	Effect to plants and animals
· Toxic chemicals kill organisms, some are non-biodegradable therefore accumulate along food chain/undergo biomagnifications.
· Mercury limit transport of oxygen by occupying space occupied by haemoglobin in red blood cells.
· Heated water expels dissolved oxygen causing suffocation of aquatic organisms.
· Nitrogenous wastes  and sewage promote rapid growth of aquatic weeds which result into eutrophication
· Sewage contains pathogenic micro- organisms like Escherichia coli which contaminate drinking water and cause animal diseases.
· Oil floating on water reduce the amount of dissolved air which cause death.
· Eroded soil make water turbid, hindering photosynthesis in aquatic weeds and unfit for consumption
iii).Methods of controlling water pollution.
· Recycling industrial wastes before releasing into water ways.
· Use of biological methods instead of chemical methods.
· Encourage the use unleaded petrol
· Public should be educated on correct amounts of organic fertilizers and pesticides to be used.
· Building of gabions, terraces, mulching and growing of soil cover crops to reduce soil erosion.
· Impose fines on ships and industries discharging oil and chemicals into water.
· Proper treatment and disposal of sewage. There should be separate systems for disposal of sewage and drinking water.
8.	Ear is an organ involved in hearing and maintaining balance and posture.
· The ear pinna is made up of skin and cartilage and is funnel shaped.It receives and collects sound waves into the auditory meatus.
· Auditory meatus/ear tube – a canal that is line with hair and wax.It allows passage of sound waves to the middle ear.The wax traps dust particles entering into the ear; it also maintains flexibility of the ear drum.
· The ear drum/tympanic membrane- It is a thin tough membrane that covers the external opening of the middle ear.It vibrates when it is hit by sound waves and transforms sound waves into vibrations.
	Passes vibrations into the ear ossicles.
· Ear ossicles – consists of stapes, anvil and incus.The three ossicles form a system of levers which amplifies and transmits the vibrations to the oval window.
· Oval window – this is a thin flexible membrane opening into the cochlea. It receives vibrations from the ossicles and passes them to the inner ear.
· The cochlea is spirally shaped tube filled with endolymph and perilymph. It has sensory cell for hearing.
· The semi circular canals- consists of three cavities containing endolymph.It maintains body balance and posture in relation to movement of the head.
· The vestubes – Consists of utriculus and sacculus which contain sensory cells. They maintain body balance and posture in relation to gravity.
· Eustachian tube - Tube connecting the middle ear with the pharynx.
	It equalizes air pressure between the middle ear and the outer ear thus preventing distortion of the eardrum. 

KILUNGU DISTRICT JOINT MOCK EXAM
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231/3
BIOLOGY
PAPER3 (PRACTICAL)
MARKING SCHEME
1. 	a) 	
(i) 	leaf
(ii) 	P – stoma; rej stomata.
Q – palisade cells/layer/mesophylls
R – Spongy layer/cell/mesophylls
S – vascular bundle/xylem/phloem
T – Intercellular/air spaces
U – Upper epidermis.	
b. 	(i)	Site for photosynthesis.
(ii)	Adaptation
· Numerous chloroplasts (which contain chlorophyll) for photosynthesis.
· Closely packed/vertical arrangement for maximum absorption of light.
· Positioned on the upper surface to absorb maximum light.
c.	Light
	Temperature
d.	Length = 1cm    accept ± 0.1
	Actual length 	=	length of image
								Magnification	
							=	10,000
					   			5,000
							=	2 um       2 micrometers  .rej.if no units

2.	a)	
 i)	M :- Lumbar   vertebra;
	Rej.Lumbar alone/lumbar bone/lumbar vertebrae.
	N: -	Cervical vertebra;
	Rej.Cervical bone/cervical alone/cervical vertebrae.
ii)	J: -	Neural spine;
	K: -	Neural canal;
	L: -	Vertebraterial canal;
b. i)
	M
	N

	Broad /wide/large neural spine
	Narrow/small neural spine;

	Vertebraterial canal absent
	Vertebraterial canal present;

	Narrow neural canal
	Wider neural canal

	Large transverse processes
	Small/shorter transverse precesses

	Undivided/unwinged transverse  processes 
	Divided/winged transverse  processes

	Metapophysis and anapophysis are present
	Metapophysis and anapophysis absent.



ii)	M:-abdomen/abdominal region;
	N:- neck region
c.	Branched /winged/divided transverse processes to increase the surface area for muscles attachment;
	Neural canal for passage of spinal cord; 
	Neural spine to increase the surface area for muscle attachment;
	Vertebraterial canals for passage of blood vessels and nerves;
	Neural arch and Centrum for protection of the spinal cord;
3 a)
	Food substance
	procedure
	observation
	conclusion

	Starch
	Put solution K in a test tube add iodine solution
	Blue black
	Presence of starch

	
	Put solution L in a test tube add iodine solution
	No colour change/colour of iodine/brown
	Absence of starch

	Reducing sugars
	Put solution K in a test tube and equal volume of benedicts  solution; heat to boil
	No colour change; colour of benedicts solution remains
	Absence of reducing sugars

	
	Put solution L in a test tube Add benedict’s solution; heat to boil.
	Colour changes to green,yellow,orange ,brown
	Presence of reducing sugars.


												12/2 = 6marks
b.i)			
	Test with
	procedure
	observation
	conclusion

	Iodine solution
	Put contents of visking tubing in a test tube add iodine solution
	Blue black
	Presence of starch

	Benedicts solution
	Put contents of visking tubing in a test tube add Benedict’s solution
heat
	Colour changes from blue to green, yellow, orange brown
	Presence of reducing sugars.



ii)	
	Test with
	procedure
	observation
	conclusion

	Iodine solution
	Put contents of the beaker in a test tube add iodine solution
	No colour change/colour of iodine/brown.
	Absence of starch.

	Benedicts solution
	Put contents of the beaker in a test tube add
Benedict’s solution
Then heat
	Colour changes from blue to green, yellow orange then brown.
	Presence of reducing sugars


															6 /2= 3 marks
		N:B  Mark procedure once. But must be correct at all cases.
c. 	Reducing sugar molecules are small in sizes; able to pass through the semi – permeable membrane into the visking tubing by diffusion.
	Starch molecules are too large; to pass through the semi -permeable membrane/visking tubing into the beaker;



NANDI CENTRAL DISTRICT JOINT MOCK 2013
231/1 – BIOLOGY PAPER 1
MARKING SCHEME
1. (a)  (Provide) site for protein synthesis;
	(b)  Site for packaging and transport of glycoproteins;
2. (a)  T – Xylem vessel;
				S – Endodermis;
	(b) Root hair cell;
· Narrow and elongated to increase surface area for absorption of water and mineral salts.
· Thin to reduce diffusion distance.
3. (a) A – Concentration of salt was isotonic; to that of the cytoplasm of the Red blood cells hence no change;
(b) B – most cells haemolysed; due to hypotonic salt solution;
4. 
5. (i)  (3 + 3 + 3 + 1 + 2 + 3) x 2   = 15 x 2 = 30; teeth
				Or (I 0/3,  C 0/1,  PM 3/2, M 3/3) x 2; 30
	(ii)  Herbivore
	(iii)  Heterotrophic;
6. (a)  Its actively reabsorbed back to blood system within the proximal convoluted tubule;
(b) - Anti-diuretic hormone (ADH)
	-  Aldosterone 
7. 
· Drink boiled water;
· Maintain high standard of hygiene;
· Wash hands before eating / after visiting the latrine.		(any 2x1 = 2mks)
8. (a) 	(i)  A – Antipodal cells / Nuclei;
				(ii)  D – Synergids 
(b) Both fuse with male nucleus to form (triploid) Endosperms / food reserve;
9. L – Duodenum;
	M – Pancreas;		Rej, spelling errors for both.
10. (a)  The study of the interrelationship between organism and their environment.
(b) The maximum population of a species / Total number of organisms that a habitat / area / region / ecosystem 
			can support.
				Or
			Total number of population of species a given habitat / area / region / ecosystem can support without depleting available resources. Rej. if different species.
11. They have large surface area to volume ratio; therefore loses a lot of energy in form of heat; thus needs to take more energy to compensate for lost energy;
12. 
(i) Gives evidence on the type of organisms that existed long time ago; and shows morphological changes that 
	have occurred;
(ii) Gives evidence based on morphological resemblance between embryo of different vertebrates species during 
	early stages of development;
13.  	SKELETAL					SMOOTH
-  	Striated / striped					-  Non-striated
-  	Multinucleated 					-  Unucleated 
14. (a)  
-  	Nuclear material / genetic material is not surrounded by a membrane / lack of nuclear membrane / prokaryotic;
-  	Smaller in size; smallest (reject small);
-  	Lack most organelles; accept entry of organelles e.g. mitochndria; ribosomes  etc.
(b)  Insecta; rej. spelling errors.
15. Have large air spaces for buoyancy.
16. (a)  
· Regulation of body temperature.
· Regulation of pH of fluids;
· Defence against disease-causing micro-organism / pathogens; rej. diseases;
· Prevent bleeding / enhancing clotting;
(b) Coronary thrombosis / varicose veins / arteriosclorosis / Antheroma / cerebral thrombosis;
17. Ball and socket joint;
Hinge joint;
18. (a)  Phenomen where organisms with beneficial mutations / variations / favourable x-
	ties / good adaptations in a population survive; obtain resources and reproduce and pass genes to offsprings while those with unfavourable or unsuitable variations / mutations / x-tics do not survive but die (young)and do not pass their genes / mutations to offspring; Nature thus selects some organisms and not others.	(2mks)
(b) 
· Industrial melanism in peppered moth;
· Resistance of some bacteria to antibiotics;
· Resistance of malaria parasite to anti-malarial drugs;
· Resistance of pest to pesticides and insects to insecticides; etc.				(2mks)
19. (a)  Glycogen;										(1mk)
	(b)  POLYSACCHARDIE			MONOSACCHARIDE
				Not sweet					Sweet
				Insoluble in water				Soluble in water
				Many monomers				One monomer				(2mks)
20. 
(a)  Pinna – cone-shaped to collect and direct water into external auditory meatus; 		(1mk)
(b) Tymphanic membrane – thin membrane to easily vibrate;
21. (a)  Presence of antibodies; and white blood cells in blood that kill / destroy pathogens;
(b) Higher concentration of oxygen in pulmonary vein / higher concentration of carbon (iv) oxide in pulmonary artery;
22. Haemocoel		         Trachea		        Ostia		      Spiracles
								                                                     √Naming  √For the arrows direction
23. 
(a)  Osmosis;
(b) The visking tubing will become turgid / increase in volume / bulge / become big / expand;
(c) Water moves from beaker into visking tubing; by osmosis; the semi-permeable tubing; making tubing turgid, big, expand / bulge, increase in volume;
24. (a)  Fallopian tube;
(b)  Prolactin;
25. (a) 	(i)  Producers;
				(ii)  Tertiary consumers;
(b) Mouse will increase in numbers; Hawks would migrate / look for alternative source of food; / starve;
26. (a)  Mutation is spontaneous / sudden change in the (DNA) genetic make up of an organism.
(b) Baldness;
· Hairy pinna / hairy ears; (Rej. hairy nose)
· Masculine x-tics / Ducheme muscular dystrophy;
27. High altitude; low concentration of oxygen; hence stimulate the body to produce more haemoglobin for better transport of oxygen increasing respiration; that increases energy production required in the race.
28. 
(i)  Density refers to the number of individuals per unit area;
(ii) Dispersion is the spread or distribution of organisms in a habitat;
(iii) Population growth refers to the rate of increase in numbers of an organism;
29. Aerobic / fermenting respiration.
30. 
(i)  Serves to replace water loss through the leaves;
(ii) Mineral salts and water are transported in the plant;
(iii) It serves to cool the plant;
(iv) Helps in removal of excess water especially in aquatic plant;
(v) It is responsible for larger in plants;						(any 2x1 = 2mks)
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231/2 – BIOLOGY PAPER 2
MARKING SCHEME
1. 
(a)  		   B – Cerebellum;
				C – Medulla oblongata;
(b) Control locomotion / motor area / sends impulses to effectors; controls voluntary / vision / hearing / smell / taste;
	Controls personality speech;
	Mediates cranial;									(any 3x1 = 3mks)
(c) Loss of muscle co-ordination;
	Loss of balance;
2. 
(a)  R -  Sieve pore;
	S – Cytoplasmic strands / filaments;
	Cell T – companion cell;
(b) Translocation;
(c) They are thickened; and lignified;
(d) (i)  Active transport will not occur;
	(ii)  Reason: Because of lack of energy;
3. (a)  Albinism; sickle cell anaemia; Haemophilia; colour blindness;
(b) 
(i)  Inversion
Occurs when chromatids break at two places; and when rejoining the middle piece rotates and joins in an inverted position;
(ii)  Translocation
Occurs when a section of chromatid breaks off; and becomes attached to another chromatid of another chromosome;
(c) Parents				♂			♀
	Parental phenotype			Black fur		Black fur	
	Parental genotype			Bb		x	Bb

Gametes 				B	b		B	b


	Fusion 

	F1 generation				BB	Bb		Bb	bb

	1/4 x 100 = 25%
	OR
	Male		Female
	Genotype	Bb	x	Bb
			
	      ♀
♂
	B

	b

	
B
	
BB
	
Bb

	
b
	
Bb
	
bb


								¼ x 100 = 25%
	Penalise at parental genotype if other letters are used.
	Maximum of 1 mark if wrong symbols used for correct crossing.
4. (a)  (i) C;
				(ii)  It is the uterine wall where implantation occurs;
(b) Part b secretes the hormones oestrogen and progesterone before 4 months of pregnancy; This role is taken over by placenta hence no active role; progesterone and oestrogen maintain pregnancy.
(c) (i)  Treponema pallidum rej. names that are not underlined (i & ii)
	other rules spelling of binomial nomenclature 
(ii)  Neisseria gonorrhoea 
(iii) Human immune deficiency virus rej. HIV
(d) Lack of pollution;
	Low chances of fertilization;
5. (a)  Solution A;
(b) Solution B;
(c) Arrow from A Pointing B;
(d) Cell membrane / Plasma membrane;
(e) 
-  	Absorption of water from the soil;
· Osmoregulation in the kidneys;
· Opening and closing of stomata;
6. (a)  
[image: scan0017]

(b) 38.5,g	Acc + 0.5;
(c) (i)  Hydrolysis of starch into simple sugars; which are translated to the embryo; 
	(Respiration to give energy).  Accept simple sugars oxidized rej. oxidation of  starch.
1. New materials are synthesized from protein; bringing about growth of embryo;
2. The rate of respiration is faster; than that of synthesis of materials for growth;
3. First leaf carried out photosynthesis leading to growth;
(d) (i) 
· Presence of absiscic acid / Germination inhibitors;]
· Embryo not fully developed;
· Absence of hormones / enzymes to stimulate germination;
· Impermeable seed coat; rej. hard seed coat.					(any one)
(ii)  
· Unsuitable / unfavourable temperature;
· Absence of light;
· Lack of water;
· Lack of oxygen;								(any one)


7. 
(a)  When the temperature is low (cold), the erector pilli muscles contract; making the hair follicles to stand erect; The hair follicles trap a layer of hair; between them which reduces heat loss due to poor heat conduction through them; when the temperature is high, the erector pilli muscles relax; thus making the hair to lie flat; thus reducing the air trapped and more heat will be lost to the environment;
	Skin has sweat glands which secrete sweat; when temperatures are high; water from the sweat evaporates; taking away latent heat of vapourization; when temperature is low, no sweat is produced;
	When temperature is high, the blood vessels vasadilate; and this encourages loss of heat; as more blood flow close to the skin surface; when temperatures are low, blood vessels vasoconstrict; less blood flows close to skin surface; hence less heat is lost to the environment; 
	Skin has an adipose tissue for insulation against heat loss;
(b) Skin has a cornified layer made of dead cells; which protects the entry of bacteria; and inner tissues from mechanical damage; the sebaceous gland, secret sebum; which has antiseptic properties; hence protects the body from bacteria.  The skin has melanin pigment; which protect the body from harmful U.V rays;
8. Wind dispersal
· Some seeds / fruits have parachute (hair like structures extending from the seed coat / fruit wall; which increases the surface area for floating in air; to be blown over a long distance e.g. in sow thistle;
· Some seeds have papery extensions (winged seed / fruits); to increase the surface for floating in air so that they can easily be carried by wind; e.g. jacaranda; spatholea sp; 
· Some plants have ovaries which are capsule shaped; which on drying up burst open along lines of weakness thus scattering the seed, into the air; This is called censor mechanism e.g. simsim;
· Some seeds are light in weight; to be easily blown by wind;
Animal dispersal
· Having hooks on the ovary wall or calyx; which stick on the fur / clothes of animals passing by; e.g. black jack fruit; devils horsewhip fruit;
· Being succulent / fleshy; to attract animals to feed on them as the seeds are dispersed;
· Seed, having a hard indigestive seed coat; which passes through the animal’s digestive system undigested; e.g. in Guavas;
· Being brightly coloured when ripe; to attract animals; e.g. oranges, guavas, tomatoes;
· Being large in size and conspicuous; to be seen by animals easily; e.g. oranges; 
Water dispersal
· Having fibrous walls containing many air pockets; for easy floating on water; so that it can be carried by water waves / scattered;
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231/3 – BIOLOGY PAPER 3
MARKING SCHEME
1. 	(a)  Omnivorous;									(1mk)
(b)  I – Molar;										(1mk)
	II – Canine;										(1mk)
(c)  H – Enamel / crown;								(1mk)
	J – Neck;										(1mk)
(d)  Teeth II has flat top / ridged while tooth IV has chisel shaped top.			(1mk)
(e)  Cutting / biting									(1mk)
(f) 		i2	c3	pm2	m3    x 2	=	32					(1mk)
 		2	  3	     2	   3
[image: scan0018](g)  Used more for chewing / has greater contact with food particles; // is flat broad ridged / cusped holds food remains;
2. 	(a)  (i)  





(ii)  mg =	Drawing length	=	20mm = x 2;
					Objects length		10mm  
(b) 
(i)  Plantae;
(ii) Bryophyta;
(iii) Presence of;
	Rhizoids;
	Male and female branches
(c) 
· Leaves – photosynthesis
· Capsule – spore producing
· Rhizoids – anchorage, absorption of water and mineral salts.
· Green contains chlorophyll for photosynthesis;
(d) Sporulation
(e) Green hence carry out photosynthesis / autotrophic
3.
	Food Tested
	Procedure
	Observation
	Conclusion 

	
STARCH

	Place small amount of substance (R) in test tube, add three drops of iodine solution;
	Blue black colour;
	Starch present;

	
REDUCING SUGAR

	To food substance (R) add equal of Benedicts solution, heat to boil;
	Orange / yellow red colour observed 
Blue – green – yellow – orange – red
	Reducing sugar present;

	
PROTEIN

	To (2ml of) food substance (R) add equal volume of NaoH(aq) then CuSO4(aq) dropwise while shaking;
	No colour change;
	No proteins; proteins absent;

	
VITAMIN C Ascorbic acid
	To 2cm3 of suspension (R) add DCPIP dropwise while shaking;
	Blue colour of DCPIP disappear / DCPIP is decolourized.
	Vitamin C / Ascorbic acid present.

	
LIPIDS / FAT
	Rub substance ® on the surface of filter paper; observe it through light;
	No translucent spot observed
	No lipids / fats 
Lipids / fats absent 


													(15 marks)
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231/1 – BIOLOGY PAPER 1 MARKING SCHEME
1.	
(i)	Collect only the number of specimen you need.
(ii)	Do not harm specimens during the collection exercise.
(iii) Do not destroy the natural habitat of the specimens.
(iv) Dangerous/injurious specimens should be handled with care.
(v) For highly mobile animals, the teacher will assist you to immobilize them.  
	(Any two)	(2mks)	(1mk)
2.	
(a)	Chloroplast

(b)	Cell size	= 
Diameter of field of view = 3mm number of cells in field of view = 12

		 Cell size	= 
				1 cell = 250m											(2mks)
3.	Oxygen is necessary for cell respiration. ¹mk because active transport requires energy. ¹mk	 	(2mks)
4.   (a)	Traps light energy/Absorbs light energy necessary for photosynthesis to take place 				(1mk)
	(b)	Glucose.												(1mk)
5.	(a)	Transmission of nerve impulses.									(1mk)
	(b)	Maintains osmotic balance of body fluids; (1mk) transmission of nerve impulses (1mk)	(Any 1mk)
6.	(a)	It translocates soluble organic substances which is mainly food materials from the leaves the rest of the plants 
				body.
(b)	(i)  If destroyed, then the translocation of food by active transport will not occur. 				(1mk)
	(ii)	Cell Q contains a lot of mitochondria which provide the required energy for the translocation of food in the phloem.																	(1mk)
7. 	Natural immunity is inherited and controlled while artificial immunity can either be naturally or artificially induced.																(2mks)
8.	
(a)	(i)   Contains chloroplast hence carries out photosynthesis.
	(ii)   Its inner walls are thicker and more curved than outer walls.(1 x 2 = 2mks)
(b) The guard cells will lose water by osmosis ¹mk and become flaccid, the structure K will close. ¹mk

9.	(i)	¹mk
	(ii)	Lipids/fats (1mk)										(	2mks)
10. The amino group is removed from the amino acids in the liver.  The amino group is then converted to ammonia .¹mk  Ammonia¹mk combines with carbon (IV) oxide to form urea which is less toxic than ammonia.  The urea formed is released into the blood stream and is eventually passed out in the urine through the kidney. ¹mk			(3mks)
	Accept urea is excreted as sweat through the skin.
11.	(i)   Liver cirrhosis.
	(ii)  Hepatitis A and B.
(iii) Jaundice.
12.	(i)   Mild stimulant that increases mental activity and reduces fatigue.					(1mk)
	(ii)   Treatment of leather.
	        Giving pots of different colours and patterns/Aesthetic value.Any one 				(1mk)

13.	(a)	P = ¹mk
			P = Total population
		FM = Number of marked crabs in first catch
		SC = Second capture
		MR = Marked recaptured

		¹mk
				= 1870 crabs ¹mk									(2mks) (complete)
(b)	
(i)   That the marks were not erased during the investigations.
(ii)	That no deaths or births of crabs occurred during the period of study.
(iii) That the crabs mixed freely within the population in the lagoon.
(iv) That there were no immigrations or emigrations of crabs during the period of study.  (Any two 2mks)
14.	(a)	Salmonella typhi											(1mk)
	(b)	Entamoeba histolytica										(1mk) 
15.	X – Polar nuclei.
	Y – Synergids
	Z – Antipodal cells
16.	(i)	Ethylene											(1mk)
	(ii)	Florigen											(1mk)
17.	(i)	Metaphase.										(1mk)
	(ii)	 Chromosomes move to the centre of the equator.
		 Chromosomes are attached to spindle fibres at their centromeres.	   			(Any 2 = 2mks)
		 Sister chromatids begin to draw apart at the centromere region.
18.	(a)	DNA strand – It has base thymine (T)	(Mark wt reason 2mks)
				A-A-U-C-G-A-C-U									(1mk)
19.	
(a)	Metamorphosis – Gradual change in the body form of an organism in the course of the life cycle;		
(b)	Example – Insects e.g. housefly/mosquito/butterfly/moth/beetles. (Mark 1st only) 			(1mk)
(c) Facilitates random dispersal of various stages hence prevent over crowding; adults and larval stages exploits different ecological niches hence no competition for food;Enables organisms to survive harsh conditions through pupa stage;	
20.	(a)	Transmit sound waves to the oval window.
	(b)	Transmit impulses to the brain for interpretation.
	(c)	Converts sound waves to vibrations/transmit vibrations to the ear ossicles.			(3mks)
21.	(a)	Geotropism; Rej. Geotrophism
	(b)	Due to gravity Auxins migrate to the lower side of the rot; causing faster cell elongation (than upper side); 
	       thus the bending of the root downwards;							(3mks)
22.	Peristalysis;
	Churning of food;										(2mks)
23.	(a)	O + has rhesus antigen/factor/protein while O – does not have the rhesus antigen.		(1mk)
	(b)	Regulation of body temperature;
	(c)	Protection against infection;
	(c)	Regulation of PH										(2mks)
24.	(a)	Epigeal germination;
	(b)	Hypocotyl elongates faster; so that the cotyledons are brought/pushed above the ground;		(2mks)
25.	Seeds are very small and light.
	Have a tuft of hairs.
	Some fruits have parachute-like hair structures
	Some have wing-like floating mechanism.							(2mks)
26.	Cones – Distinguish colour/to sensitive high light intensity/bright light.				(2mks)
	Rods – Dim light vision/low light intensity.
27.	Required to hydrolyse the stored food substance.
	Used to dissolve food substance
Activates the enzymes
Breaking seed dormancy/softening the seed coat.							(2mks)
28.			
· Premature baldness.
· Hairy nose
· Hairy pinna											(2mks)
29.	Sensory											(3mks)
1.  	Cell body is situated off the axon
2.  	Transmits impulse sense organs to central
	Nervous system
3.   The receptor dentrites are located in the sense organ while the terminal dentrites  are located in CNS.		
	NB: Award 1mk for a complete difference.
Motor
1. Cell body is located at one end of the axon
2. Transmits nerve impulse from CNS to effectors.
3. Motor dentrites terminate in muscles or glands.
	Receptor dentrites are located within the CNS and the terminal dentrites ends in the muscles or glands. (Effectors organs)
30.	
· Has acrosome with lyric enzymes that dissolve vitelline membrane (allowing penetration  of ovum by sperm)
· Has large no of mitochondria to provide energy for movement;
· Has a tail that aids in swimming /movement/population						(3mks)
31.	
· Mutations
· Crossing over
· Environmental conditions
· Fertilization
· Random chromosomal separation in meiosis/independent assortment;(Any 3, 3 x 1 = 3)
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1.	(a)	
(i)	Incomplete dominance/co-dominance
(ii)	Blending of character (pink) in F1/absence of red or white flowers in 
	F1;/intermediate character in F1. (
Phenotype
Genotype
F2
Gametes
r        ;
R
R
R
r
R
r
rr
R
r
R
R
r
X
R
r;
;
Pink
Pink 
)
(b)	


	







(c)	(i)	Pink flowers

						
(ii) Red flowers

					
2.	(a)	
(i)	Photosynthesis – the process by which green plants manufacture/synthesis/ make their own food using raw materials of CO2 and water in the presence of sunlight (energy). (1mk)
(ii) Chemosynthesis – the process by which the non-green plants obtain energy for making food from oxidation of certain chemicals. (1mk)
(b)	
(i)	Keeping the plant in the dark; (for about 48hrs) to ensure that all the starch in it is used up;(2mks)
(ii)	Leaf A – Absence of starch;	(1mk)
	Reason – Sodium hydroxide pellets in the flask absorbs carbon (IV) oxide hence no photosynthesis took place and no starch formation;	(1mk)
	Leaf B – Presence of starch;	(1mk)
	Reason – Leaf is exposed to the atmospheric air, hence photosynthesistook place; (leading to formation of starch)	(1mk)
3.	
(a)	Food chain – Series of organisms through which carbon compounds fixed by plants are transferred./Linear representation showing energy flow from one feeding level to subsequent trophic level.Food web – Complex feeding interrelationship in an ecosystem in which one organism has many sources of food and in turn is fed by many organisms; (Both must be correct to earn a mark)
(b) Aquatic;
(c) Phytoplankton’s;
(d) 
(i)	Phytoplankton’s  Small fish  Snakes  Hawks
	(Reject if arrow is not indicated)
(ii) 
· Snakes would decrease due to less food;
· Zooplanktons would increase due to less predators;
· Large fish would reduce due to less food.
(e) Oil clogs fish gills;
	Oil cuts off dissolved oxygen in water leading to suffocation;	 	(Accept any one right)
(f)	Capture recapture method.
4.	
(a)	A – Epidermis	(1mk)
	B – Pith (1mk)

(b) C – Transports (manufactured) food/translocation rej: nutrients alone/digested  food acc: photosynthetic product.
	D – Produces new cells/divide to give new cells/secondary thickening/growth;
				Rej; Increase in girth/diameter
				Acc; Produces new xylem and phloem, deny if new is missing.
(c) Oxyhaemoglobin.
(d) Blood plasma except blood cells and proteins that has filtered out of blood capillaries.
OWTTE
(e) Hepatic vein
(f) Coronary artery
5.	(a)	
· Excess glucose converted to glycogen and stored in liver/muscle cells;
· Gluclose oxidized to release energy.
· Some glucose converted to fats and stored in adipose tissue;
(b)	Pancrease; Liver; (2mks)
(c)	
· To avoid fluctuation in osmotic pressure; affecting normal functioning of the cells;
· For glucose to be enough for respiration;	(2mks)
	(d)	Maintenance of constant internal osmotic pressure.	(1mk)
6.	Graph.
	Axis – (1mk) (each ½)
	Plotting – (2mks) (check plots)
	Curve – (1mk) – must be intermittent curve
	Scale – (2mks) (use more than ½ of graph and workable)
(b) Intermittent growth cure.
(c) Arthropoda, spelling must be correct
(d) Moulting stimulating hormone – It stimulates the production of moulting hormone.
	Moulting hormone – Stimulates shedding of exoskeleton and the formation of a new one/it is responsible for metamorphosis.Juvenile hormone – It inhibits metamorphosis.Award any two correct (Name 1mk and function 1mk)
(e)	
(i)	Moths, mosquitoes, butterflies or any other correct 	(1mk)
(ii)	Locusts, cockroaches, crickets, grasshoppers or any other correct (1mk)
(f)	In complete metamorphosis, larva feed on totally different foods hence no competition unlike in incomplete metamorphosis where nymph may feed on same food types as adult hence increasing competition.
 (
                   Plateau phase – slow growth rate due to maturity, food 
          decelerating phase due to many cells differentiated.
      Exponential phase – fast growth due to many cells dividing and enough food.
Lag phase – slow growth due to few cells dividing
)
	(g)	




	









		Award 1 mark for sketch and 4 marks for explanation.
7.	(a)	
· As an excretory organs, it enables organisms to eliminate excess water, ions and  traces of urea;
· It is a thermo regulator such that it enables the body to lose excess heat to lower its  temperature back to normal or may enable the organisms to store it’s heat if the temperature is lower and hence a raise it back to the normal;
· It protects the underlying tissues against mechanical injury, UV-light rays and entry    of pathogens; (Rej. germs)
· It takes part in the regulation f the pH of body fluids by enabling the body to get rid  of either hydrogen ions or bi-carbonate ions;
· As a sensory organ, it enables the organisms to be aware of deviations in pressure, 
· touch and temperature from the external environment;
· It takes part in osmoregulation by enabling the body fluids to get rid of excess water or excess ions;	(4mks)
(b) 
· Presence of the cornified layer; which is tough and has keratin to enable it to protect  the underlying tissues from mechanical injury/damage/desiccators/entry of microbes. It also has sebum; which is antiseptic and enables it to protect the body against entry  of pathogens.
· The malphigian layer; - has actively dividing cells that give rise to new epidermal cells; that contains melanin that protects the underlying tissues against damage by  the UV-light radiations.
· It has sweat glands with secretory cells; which absorb excess water, excess ions 
· and traces for urea from blood and secrete them into the sweat duct;
· Has the sweat pores; which open on the skin surface to allow for elimination of sweat containing excess water, excess ions and traces of urea;
· It has hair follicles; which stand erect when temperature is lower than normal to reduce heat loss from the body or lie flat to enable to body lose excess heat and lower  temperature back to the norm when the internal temperature is higher. 
· It has nerve endings; which enables it to detect any deviations in temperature, 
· pressure and contact/touch/pain;
· Has subcutaneous fat/adipose tissue; that insulates the body (against heat loss);
· Has arteries/capillaries blood vessels; that suppliesfood/oxygen/removeexcretory 
· products;
· Arteries vasodilates when temperatures are high to loose heat by radiation/convection/    vasoconstricts when temperatures are/low to conserve heat.
· Has sebaceous gland; which secrets sebum an antiseptic/water repellant substance/ prevent drying/cracking of skin/makes skin staple.			(Award 16mks for any 8 explained points)
8.	(a)	Fossil/paleontological evidence;
	Fossils are remains of ancestral forms accidentally preserved in some naturally occurring materials; Their exact age can be determined using radioactive carbon dating techniques; they give direct evidence of the type of plant or animal that existed during a certain geological era; (4mks)
(b) Comparative anatomy;
	Based on the comparison of different structures; Homologous structures; are those  having a common ancestral or embryological origin but perform different functions; e.g. pentadactyl limb plan of vertebrates; (which has evolved in class mammalian into using for flying in bats, long fast running legs in horse and flipper for swimming in whales) divergent evolution;
	Analogous structures having different ancestral/embryological origin but have  evolved to perform similar functions; (due to exploitation of similar ecological habitats) e.g. wings of insects; - Convergent evolutions; 	(4mks)
(c) Geographical distribution;
- 	Based on the theory that before the continental drift; there was a continuous land mass/pangae; with continental drift, members of the population of originally the same species became separated and isolated; by (geographical barriers such as seas/oceans).
- 	They separated into different continents.  The result of the isolation was evolution of  different species; examples are members of the cat family in different continents such  as the panthers and jaguars in South American Amazon Forest; (Leopards and Cheetahs  in African Congo Forest, Tigers in Asian Forests)		(5mks)
(d) Comparative embryology;	
	A comparison of the embryo of the different vertebrates; e.g. fish embryo, tortoise embryo, chick embryo, all show similarities in their early stages; this shows that they have a common ancestral origin.		(3mks)
(e) Comparative cell biology;
	Comparison of cell organelles shows similarities in organisms of common origin; e.g. mitochondria, chloroplast, cytoplasm and nucleus;		(2mks)
	Serology
	Serological test show similarities between antigens of rabbits and human showing a phylogenic hint;	(2mks)		Max (20mks)
	NB:	Examples should be given.
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231/3 – BIOLOGY PAPER 3 MARKING SCHEME
1.	(a)
	A - White suspension		Clear solution	- Reject whitish, milky.
	B -  White suspension		White suspension
	C – White suspension		White suspension
	D – White suspension		White suspension
(b)	A – Albumen/protein broken down/digested by enzyme pepsin into peptides;
	B – Enzymes denatured/destroyed by boiling hence no action on protein;
	C – Pepsin only works in an acidic medium;
	D – Lack of enzymes hence no digestion of proteins;
(c)	(i)	Pepsin;
 	(ii)	Digest/hydrolyses proteins in an acidic medium;
(d)	Kwashiokor; Reject wrong spelling
(e)	Measurement of egg albumen/HCl/solution X.
	Temperature of water bath;
	Size of the dropper.
(f)	Optimum temperature for functioning of enzyme;
2.	Animal 	Steps followed			Identity
	A		1a, 2b, 5a				Arachnida;
	B		1a, 2a, 3a, 4b				Hymenoptera;
	C		1a, 2b, 5b, 6a				Chilopoda;
	D		1b, 7a					Pisces;
	E		1a, 2a, 3b;				Anoplura;
(b) 
(i)	B – Class Insecta;
	E – Class Arachnida
	Reject – Insecter, Insector, Insect
	Reject – Arachnider, Arachnid
(ii)	B – Three body parts;
	    	3 pairs of legs;
	    	With wings;				Any one
	E 	Two body parts;
	   		A pair of pedipalps;			Any one
3.	(i)	Appendicular
(ii)	
(a)	Cervical vertebrae;
(b)	Thoracic vertebrae; - reject thoraxic
(c)	Lumbar vertebrae;
(d)	Sacral vertebrae;	- Reject without vertebrae
(e)	Caudal vertebrae;	- Reject vertebra
(iii) Hinge joint;
	Ball and socket Joint;
(iv) Obturator foramen; - Reject obturator bone.
	Ilium bone – reject ileum;
(v) G – Permits/Allow widening of females girdle during birth;
	F – Groove for articulation with head of femur;
(vi) Support the weight of upper parts of the body;
	Forms a joint with leg bone (femur) allowing movement;	(both) (2mks)
(vii)	Oxytocin;



MBOONI WEST DISTRICT JOINT EXAMINATION 2013
BIOLOGY 
PAPER 1
1.	
· Have jointed appendages;
· Body covered with exoskeleton;
· Segmented bodies
· Body divided into head, thorax and abdomen and others have cephalothorax and abdomen;
· Have open circulatory system;
· Gaseous exchange is through tracheal/external gill system;
· Reproduction is sexual with internal fertilization;
	Any first two = 2x1= 2 marks
2.	(a)	The one who used X20 objective lens; (1mark)
	(b)	15 X40 = X600; (1mark)
	(Reject with the multiplication is omitted in the magnification)
3.	Parthenocarpy; (1mark)
4.	Nucleus in paramecium has a nuclear membrane /definite
	Nucleus in bacterium has no nuclear membrane /indefinite; 	(2marks)
5.	(i)	 Where a pair/whole set of chromosomes  fail to separate therefore resulting to either an extra 
		      chromosomes/whole set of chromosome or loss of a chromosome/ whole set of chromosome;  
	(ii)	 Where a portion of chromatid breaks off and fails to rejoin in any of the chromatid/gets lost. (1mark)
6.	(a)	Testis;
				Ovary; (2marks)
	(b)	Anaphase I; (1mark)  
7.	Early maturity;
	High yielding;
	High quality;
	Resistant to diseases and pests;
	High adaptability to environmental conditions;
	(Accept any applicable environmental factor e.g. drought, soil condition etc) 3x1 = 3 marks
8.	
	Haemolysis – process by which red blood cells take in water (by osmosis) till they burst.
	Plasmolysis – loss of water (by osmosis) from a plant cell until the cell membrane is detached from the cell wall.
9.	
(a)	Transpiration ;( 1mark)
(b)	Cut shoot under water;	
	Apply petroleum jelly to cork/glass band shoot connections; (any first one 1mark)
(c)	(i)	to ensure no air enters leafy shoot xylem
 	(ii)	to ensure the apparatus is air tight; (any first one 1 mark) as long  as they match with (b) above)
10.	(a) 	Epigeal (germination); (1mark)
	(b)	The hypocotyl	 elongates faster than the epicotyl; bringing the cotyledons to the surface above/above the 
			    ground; (2 marks)
11.
· There is low oxygen concentration/partial pressure in high altitudes;
· The body is stimulated to manufacture more red blood cells;
· The athlete will absorb more oxygen in the competition to produce more energy; (3marks)
(Sequence events is very important)
12.	
(a)	Anaerobic respiration/fermentation/ anaerobiosis; (1mark)
(b)	Brewing; Baking; Silage making; production of dairy products; biogas production; composite manure making; production of nitrogen/citric acid/oxalic acid/butyric acid;
	accept – alcohol production for brewing
· bread making for baking
· suitable example of a dairy product  ( accept any one correct 2 marks)	(Note: a and b are tied)
13 	(a)	Haptotropism / Thigmotropism;
(b)	
· expose leaves /shoots in position for maximum/absorption of sun light for photosynthesis;
· Enables roots of plants to seek water;
· Enables plant stems to obtain mechanical support especially those that lack woody stems;
· Enables roots to grow deep in the soil for anchorage;
· Enables pollen tube to grow towards embryo sac to facilitate fertilization;
· Enables plant roots to seek minerals nutrients; (any first three = 2marks)	
14.		
· Thin walls for faster diffusion of gases 
· Moist for dissolving gases
· Large surface area for maximum diffusion/gaseous exchange;
· Highly vascularised to facilitate diffusion/to enhance diffusion gradient/quick/faster transport;		(Any first three 2 marks)
15.	
(a)	i. Glycogen; ( 1mark)
	ii. Glucose;    (1mark)
	(b)	Breakdown toxic hydrogen peroxide/H2O2 into water and oxygen; (2 marks)
16.	
(a)	i. Cervical (vertebrae); 						(1 mark)
	ii. It has vertebraterial canals;
		   Many branched transverse processes;	 (any correct – 1 mark)
 (b)	Broad and branched transverse process; which offer a large surface area for muscle attachment; (2marks)
17.	Osmo-regulation
	Thermo-regulation (1mark)
18. (a)	White coloured ( 1mark)
	(b)	Rr; (1 mark)
	(c)	rr; (1 mark)
19.	(a)	Entamoeba  histolytica; 	(1mark)
(b)	
· Proper sanitary disposal/proper use of pit latrines;
· All drinking water chlorinated treated/boiled to kill the parasites;
· People should not bath with untreated water
· People should wear protective/water proof shoes/gloves;   Reject shoes alone.
· The water snails should be killed by spraying the water in the infected areas with molluscicides;
· Infected people should receive proper medical treatment; (Any first two = 2marks)
20.	(a)	aldosterone; ( 1mark)
	(b)	Kidney tubules/loop of Henle/distal convolated tubule; (1mark)
	(c)	Positive feed back; (1mark)
21.	-	Have broad leaves to increase surface area for gaseous exchange;
	-	Many stomata on the upper surface to facilitate faster gaseous exchange;
	-	Have large air spaces/aerenchyma tissue for gaseous exchange/store gases; (3marks)
22.	(a) 	Swim bladder; (1 mark)
	(b)	Steamlined body;
				Back facing overlapping scales;
				Slimy surfaces; (any one 1 mark)
23.	
(a)	Transpiration stream. This is a continuous flow of water from the roots up the stem to the evaporating surface /leaves; (1 mark)
	Transpiration pull. This is a suction force created by a continuous evaporation of water in leaves to draw water from the xylem vessels in the stem, roots and from the soil; (1mark) 
(b)	Sino – atrial node/pace maker; (1 mark)
24.	(a)	Sweep net; (1 mark)
	(b)	Bait trap; (1mark)
25.
· The sodium pump mechanism temporarily ceases;
· The inside becomes positively charged/sodium ions/Na+ ions diffuse into the axoplasm;
· The outside becomes negatively charged/potassium ions/K+ ions diffuse out the axoplasm;
· The membrane is depolarized; (total 4 marks maximum 3 marks)
26.	
(a)  Mitochondrion; (reject mitochondria) (1 mark)
(b)	They are many /thrown into smaller folds; to increase the surface area for respiration/attachment of respiratory enzymes; (2marks)
(c)	Carbon (IV) oxide; hydrogen peroxide; (any one correct 1 mark)
	(The combining power in carbon (IV) oxide must be correctly written)
27.	
· Too much sweet / sugary foods;
· Lack of calcium in the diet;
· Lack of vitamin D;
· Lack of cleaning of teeth;
· Misuse of teeth							(any first three 2 x 1 = 2 marks)
28.	(a)	
(i)	Medulla oblongata; (1mark)
(ii)	Cerebellum; (1mark)
(b)	Enable organisms escape from harmful stimuli;
	Organisms are able to seek favourable habitats/ acquire resources;
	Chemotaxis enables fertilization to take place; (any first two 2x1 = 2 marks)
	Biceps muscles
	Muscles of the gut

	Striated
	Unstriated;

	Multi nucleated
	Uninucleated;

	Long fibre
	Short fibre

	Cylindrical in shape
	Spindle – shaped


												 (Any first two 2x1 = 2marks)
30.	Over exposure of mosquitoes to insecticides make them to undergo mutation; then the offspring with the mutant gene becomes resistant ;( to the insecticide) 			(2marks)
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PAPER 2
MARKING SCHEME
1.	
(a)	mastication/chewing/grinding; ( 1mark)
(b)	B – gastric juice ;( 1mark)
	C – Intestinal juice/succus entericus; (1mark)
(c)	Produce mucus; (1mark)
(d)	Gastrin ;( 1mark)
(e)	Salivary amylase/ptyalin;
	Mucus;
	Sodium hydrogen carbonate;
	Water;			First two correct = 2 marks
2.	
(a)	probability of getting a boy is ½ .probability of getting a colour – blind boy is ½ x ½ = ¼ ; (1mark)
 b)	The father could have been XNY (normal) colour –blind XnY; 	(1mark)
 c) 	Parental phenotype			           colour-blind        X         normal (carrier)
									male		      	female
					Genotype			XnY		X	XNXn	;
 (
X
n
Y
X
N
X
n
)				Gametes 			


                        Fusion




                      F1 generation                    		  XNXn       XnXn                  XNY       XnY
	XNXn – Normal (carrier) female
	XnXn – colour blind female
	XNY – normal male
	XnY – colour blind male
	½ of their children will be colour blind;								 (4 marks)
(d)  Males have only one x chromosome and an empty Y chromosome with no gene to mask the effect of the recessive gene on the x chromosomes; while the female sufferers are only the homozygous recessive individuals; 	(2 marks)
3.	
(a)	This is the emergence of  present flora and fauna from pre- existing forms gradually over along period of time; 
(b)	(i) Structures that have ceased to function over along period of time and hence reduced in size ;		( 1mark)
	(ii) coccyx/appendix/ ear muscles/ nictitating membrane; 						(1mark)
(c)	Nature selects those individuals/organisms which are well adapted and allows them to survive; and reject those that are poorly adapted by wiping them out; 									(2marks)
(d)  Fossil records /paleontology;
	Comparative anatomy
	Comparative embryology
	Cell biology
	Comparative serology			Mark first 3 = 3 marks
4. 	(a)	
(i)   Cells were not affected meaning the concentration of cytoplasm equaled that of salt concentration/ isotonic; hence 
	no osmosis;  											(2marks)
(ii)	The cells absorbed water by osmosis and bursted /haemolysed; due to lower concentration of salt solution/hypotonic;				 									(2 marks)
(b)		They would have bulged/swollen; due to gaining of water by osmosis; 					(2 marks)
(c)		Shrunk/crenated/wrinkled;1.4% is hypertonic to the cytoplasm of RBC hence water is lost by osmosis; 	(2marks)
5.	
(a)	A- semicircular canals; B – Auditory nerve; D – Ear ossicles/incus; 					(3marks)
(b) Receives sound waves;
	Transforms sounds waves into vibrations;
(c) 	(i) 	Ear ossicles;
 	(ii)	Eustachian tube; 										(2marks)
(d)	Posture/balancing of the body ;									(1mak)
6. 	(b) 
(i) 	At 0oc all the enzymes are inactive ;no hydrolysis of food in endosperm hence no germination; 	 	(2marks)
(ii) 	At 30o c is the optimum temperature for enzyme action; all enzymes are active and enough food is hydrolysed to provide energy for germinating seeds; 								(2marks)
(iii) At 500c enzymes are denatured. No hydrolysis of food hence no germination; 				(1mark)  
(c)	Ability of seeds to undergo germination; due to presence of a live embryo; 				(2 marks)
(d)	Maturity of embryo;
		Health status of seeds;
		Enzyme status of seeds;
		Presence of germination inhibitors; 									(4marks) 
(e)		Allowing embryo to grow to maturity; scarification/break/wearing of seed coat; removal of germination inhibitors; provision of moisture/soaking; 									(4 marks)
[image: ]

7. 	(a)	State the structural adaptation of the insect tracheal system 					(8marks)
· Spiracles are openings through which gases ( oxygen and carbon (iv) oxide enter or exit the tracheal system;/ventilate;
· Valves on the spiracles control opening and closing of spiracles;
· Hair on the spiracles traps dust/foreign particles and prevent their entry into the tracheal system;
· Trachea is strengthened with rings of chitin to prevent collapse/keep trachea open;
· Air sacks store air especially for very active insects;
· Trachea is highly branched into tracheoles; to increase surface area for gaseous exchange;
· Tracheoles are thin walled for faster diffusion;
· Tracheoles contain a fluid /have moist lining which absorbs oxygen thus facilitating diffusion into the tissues; 
(b)	
· Red blood cells enthrocytes; have a biconcave  disc shape to increase surface area for gaseous exchange;
· They have a thin plasma membrane which allows rapid diffusion of gases;
· They contain haemoglobin which readily combines with oxygen in areas of high oxygen tension (lungs) and releases it readily in areas of low oxygen tension (other body tissues);
· They lack nucleus and other organelles in order to package a lot of haemoglobin which transports respiratory gases;
· They have carbonic anhydrase for transport of carbon (IV) oxide;
· White blood cells /leucocytes; are phagocytic which enables them engulf and destroy invading micro organisms; and form antibodies against them;
· Platelets; release thromboplastin when they rupture on the surface of a damanged blood vessel to intiate blood clotting;
· Plasma; mainly composed of water which is a solvent for large varieties of substances; it also acts as a medium for transport of water soluble substances; it has a high specific heat capacity enabling it to distribute heat from highly active organs to the rest of the body;					Total marks 15 max 13 marks
8. 	(a)	WIND
· Some seeds and fruits are small and light in order to float in air currents and be blown away from the mother plant e.g. cotton seeds;
· Some seeds have hairy extensions which enable them to float in air currents; and a re blown away from the mother plant e.g. cotton seed;
· Some seeds have papery extensions or seed coat to enable them float in air currents and be moved away from mother plant e.g. Jacaranda and Nandi flame seeds;
· Some fruits have extensions on the pericarp to enable them float in air currents and be moved away from mother plant e.g. jacaranda;
· Some fruits  like the simsim have sensor mechanism; where a capsule is borne on a long flexible stalk and upon being swayed by the wind the seeds break off from the placenta; beat against walls of  capsule which splits open scattering seeds away from the mother plant;
	ANIMALS
· Some fruits are brightly coloured in order to attract animals;which feed on them and scatter the seeds away from mother plant; e.g. lemons and mangoes;
· Some fruits are aromatic/sweet scented in order to attract animals that feed on them and disperse seeds away; from mother plant e.g. mangoes and guavas.
· Some fruits have seeds that have a hard resistant seed coat that passes out of the animals alimentary canal undigested in feacal matter away from mother plant e.g.  Tomato;
· Some fruits have hooks which attach them on the animal’s fur, hair or clothes and are taken away; from parent plant e.g. black jack.
· Some fruit are succulent and fleshy in order to attract animals that feed on them and scatter seeds away from mother plants e.g. mangoes, tomatoes; 
8. 	
(b)	Describe how hormones influence the menstrual cycle.
	Follicle stimulating hormone
	Secreted by the pituitary gland;
	Stimulate the development of graafian follicles in the ovary;
	Stimulates the ovarian tissue to secrete oestrogen;
	Oestrogen.
	Initiates /stimulates the healing and repair of uterine lining after menstruation;
	High levels stimulate the pituitary gland to secrete luteinizing hormone;
	Luteinizing hormone
	Stimulates maturation of graafian follicle;
	Stimulates the rapture of mature graafian follicle to release the ovum during ovulation.
	Stimulates the remains of graafian follicle to form corpus lutem/yellow body;
	Stimulates the corpus luteum to secrete progesterone;
	Progesterone
	Promotes the thickening of uterine lining in preparation for implantation;(10 marks)
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MARKING SCHEME
1.	(a)	class: 		Mammalia rej wrong spelling 			(1mark)
				Reason:- 	presence of fur/hair;
			  	Presence of diaphragm/two body cavities;   			(2marks)
(b)	
(i)	P   – Xiphoid cartilage
	Q  – Liver/a lobe of the liver;
	M  – (Left) kidney rej right kidney.  					 (3 marks)
(ii)	Absorbs shock (to prevent mechanical injury)/insulates against heat loss; (1 mark)
(iii)	During breathing in/inhalation/inspiration; it/diaphragm (muscles contract, causing it to) flatten/become flat; and during breathing out/exhalation/expiration; it/diaphragm (muscles relax, causing it to) dome shaped/become dome shaped; (4 marks)
c)	(i)	length of line    X-Y   	75mm					(1mark)
 	(ii)	magnification of the photograph = 75mm	= x 1.5
							              50mm		(1 mark) rej. If units missing
d)	Cortex
	Medulla
	Pelvis			(3marks)
	Deny if label line(s) not touching intended structure/crossing/have pointed or arrow ended origin
2. 	(a)	
		LOT
	FOOD TEST
	OBSERVATION
	CONCLUSION

	

 B1
	Starch
	Colour changes to blue black√
	Starch present√

	
	Reducing sugar(s)
	No colour change/colour changes from blue to green.√
	Reducing sugars absent/traces/little reducing sugars present√

	


B2
	Starch
	colour changes to blue black√
	Starch present

	
	Reducing sugar(s)
	Colour changes from blue to yellow/orange/brown.
Acc. correct sequence of colours.
Rej. Wrong sequence of colours.
	Reducing sugars present



(b)	B1 .Starch present because starch is stored in the sorghum grains; 					(1mark)
	Reducing sugars absent because grains are dry hence starch not converted/hydrolyzed/broken down to reducing sugars; traces of reducing  sugars present because seeds contain little moisture hence little starch hydrolyzed/ converted/broken down to reducing sugars										(1mark)
	B2 starch present because all starch has not been hydrolysed/converted/broken down to reducing sugars; 	(1mark)
	a lot/more reducing sugars present because the grains have absorbed /imbibed water, leading to hydrolysis/ breakdown/conversion of more starch to reducing sugars; 						(1 mark)
3 	(a)	
(i)	H
	Division: - Bryophyta (1 mark) 
	Rej Bryophyte/ wrong spelling
	J
	Division: - Pteridophyta (1mark)
	Rej Pteridophyte/ wrong spelling
(ii)	R – Capsule
	S – Setum
	T – Sorus /sori 		(3 marks)
(iii) Sporulation/Spore formation (1 mark)
(b) 
		SPECIMEN
	STEPS FOLLOWED
	IDENTITY

	D
	1a, 2b.
	Tradescantia

	E
	1b, 4a, 5a.
	Bryophylum

	F
	1a, 2a, 3a.
	Aloe

	G
	1b, 4b.
	Manihot

	H
	1b, 4a, 5b, 6b.
	Mangifera

	I
	1a, 2a, 3b.
	Zea

	J
	1b, 4a, 5b, 6a.
	Bougainvillea
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1. Lenticel;
2. At high altitude oxygen concentration is low; thus the rate of breathing is faster to supply tissues with sufficient oxygen;
3. Increases the permeability of the tubules and collecting ducts to water;
4. 
	Bryophyta
	Pteridophyta 

	· Lack vascular transport system.
· Lack spore bearing structure (sporangia)
· Dominant generation is gametophyle
· Have no true roots, stems, leaves
	· Have a clearly defined vascular system;
· Possess spore bearing structures;

· Dominant generation is sporophyte;
· Highly differential roots, stem, leaves


(First three)
5. (i)  Forea / Forea centralis;
	(ii)  Ear ossicles / Malleus / incus / stapes
6. (a)  Continuous;
	(b)  Interaction of genes with environmental factors;
	(c)  Weight; Height; Length of toe / finger; skin pigmentation;
7. Promote cell division and cell elongation in dwarf plant varieties; promote full formation; breaks seed dormancy in buds; inhibit growth of adventiton roots; inhibit rooting in stem cutting; induce flowering in plants; break seed dormancy; prevent leaf fall (Mark 1st three).
8. (a)  Digest membrane of cells that produce them and those of alimentary canal;
	(b)  Covered with mucus lining; 
9.   (a) Yeast cells respires anaerobically; breaking down glucose; to carbon(iv) oxide and ethanol;
	(b)Using boiled yeast suspension;
10. (a)  The genes for black and white coats are co-dominant;
	(b) This is where more than two genes control a particular characteristic; by occupying the same locus but an 
				individual possesses only a pair;
11. (a) M – Integrana; L – Stroma
	(b)  - Photolysis of water to hydrogen ions of oxygen gas.
				-  Formation of ATP molecules;
12. All continents formed one large land mass; which later broke up and its parts drifted away; animals with common ancestry became isolated; and evolved into different species;
13. Total Pop. Area of the plot x Average population per quadrat;
	Area of quadrat.
	=	400  x  18;	=	7200;
		    1  x  1
14. (a) To create high pressure at the glomerus for ultra filtration;  
	(b)  Are large to pass through small pores of the glomerulus; 
15. (a)  A – increased in size; B – reduced in size;
	(b)  The strip cells have their cell saps being hypertonic to the sugar solution; takes in water by osmosis; their cells 
			    became turgid making the strips to be enlarged;
16. (a)  Anaphase I
(c) Homologous chromosomes separate or moves to the opposite poles; spindle fibres shortened; 
17. 
· Roots – inhibit growth;
· Short – promotes faster growth;
18.  SMOOTH MUSCLES			SKELETAL
· Spindle shaped;				-  Large running fibre;
· Have no stripes / striation;			-  Have striations;
· Single nucleus 				-  Multi nucleated 
19. 
(a)  Exoskeleton;	
(b) 	Apical Meristem;
(c)  Vascular Cambium;
20. 
(a) 	Control prey population; can improve the genetic qualities of population by removing the weaker members; 
(b) Competition; parasitism; symbiosm 
21. Myopia – condition where light rays from a distant object are brought to focus in front of the retina while those from a near object are clearly focused on it; 
	Hypermetropia is a condition where light rays from a near object are not brought to focus by the time they reach the retina, while those from a distant object are clearly focused;
22. Increase yielding; early maturity; increased resistance to disease and environment stress;
23. (i)  Energy that is used per kilogram of weight of a person in 1 hour when the personis at rest.
	ii. Children requires more energy than adults since they are more active and have many actively dividing cells.
24. 
(a)  Reproduction – ensure continuity of species.
(b)  Irritability – Enables organism to detect and respond to changes in the environment.
(c)  Excretion – helps removes metabolic waste products from the belly.
25. 
(a)  Create space for the tongue to manipulate grass;
(b)  Pyorrhea; gingivitis; 
	Breaks fats into small droplets increasing their surface area;
26. Food vacuole; contractile vacuole;
27. Increases the internal temperature of the leaf; leading to increased evaporation;
28. Walls thickened with cellulose; to provide mechanical support;
29. Sickle cell anaemia;
	Septicaemia;
30. Radiation; conduction; 
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1. (a)  
(i)  Counter current flow;
(ii) It maintains a steep concentration gradient; which ensures efficient gaseous exchange / maximum gaseous exchange.
(b) 	Umbilical cord / placenta;
	Kidney tubules / nephron / loop of henle; 
(d) 
(i)   To facilitate transport of gases thereby creating high diffusion gradient for efficient exchange of  carbon (IV) 
	oxide and oxygen;
(ii) To reduce the diffusing distance.  This ensures faster diffusion;
(iii) To dissolve the gases for faster diffusion; 
2. (a)  Round seed plants; Rr;
	Wrinkled seed plants; rr;

(b)  (
r
) (
R
)(i)  and 

 (
r
) (
r
)  	   and 

(c) 
[image: Scan]
3. 
(a)  Osmosis
(b) The set up will tilt / get lower; in beaker with distilled water;
(c) Potato cube B which was placed in hypotonic solution gain water by osmosis; and increase in weight; unlike cube A which loses water to the hypertonic solution; therefore the weight tilts towards B. 
	Boiling the potato cube before use.			
4. (a)   
(i) 	Capillary -  Absorption and Transportation of Glucose and Amino Acids;
     	Lacteal – Absorption of fatty Acids and glycerol.
(ii)	Increase the surface area for the absorption of digested food substances;
(b). 
(i)  Diffusion
(ii)  
-  	Thin – Epithelium for faster diffusion of digested food substances;
· Semi-permeable to allow for selective diffusion of materials;
· Numerous for faster absorption and transportation of digested food substances;	 (any 2 correct x 1 = 2mks)
(e) (i) Concentration of food substances in the Blood stream is sometimes higher than in the Itecum / Alimentary 
		canal.
 	(ii)  Respiratory poison stops respiration hence no energy for Active Transport. 
5. (a)  X – Polar nuclei;
				Y – Ovum (egg cell);
				Z – Integuments;								(3 x 1 = 3mks)
(b) Dissolves the tissues of the stroma, style and ovary;
Forms pathway for the male nuclei tor each the embryo sac; 				(2mks)
(c)	They disintegrate;									(1 x 1 = 1mk)
(d)	Male nuclei
	One fertilizes the egg cell and the other fertilizes the polar nuclei.
6. (a)  Graph
· Correct plotting 		– 	2mks
· Correct scale		– 	2mks
· Axis labeling 		– 	2mks
· Curve 			– 	1mk	
(b). 
(i)  0.02%
(ii) 33mg-sec +0.5mg
(c)  
(i)  	Low light density. 
(ii) Temperature, leaf area, water content.
(d) 
(i)  	Disadvantages – loss of a lot of water; through transpiration.
(ii) 	Oxygen – Diffuse out of leaf / used in animals for respiration.
	Glucose – Translocated to 	storage organs where it is converted to starch for storage.
(e) During the day / in presence of light photosynthesis occur in chloroplast of guard cells; sugar is produced in guard cells; osmotic pressure increases; water from neighbouring epidermal cells enter into guard cells by osmosis; inner walls of guard cells being thicker than outer walls stretch more causing the guard cells to bulge outwards; and stoma opens;									(any correct 5x1 = 5mks)
7. (a) 
· Plant wastes accumulate slowly;
· Plants produce less toxic wastes;
· Some excretory products are recycled by plants e.g. CO2, SO2;
· Plant tissues are tolerant to toxic wastes;
· Plant wastes are stored in temporary structures which fall off e.g. leaves.		(any 3x1 = 3mks)
(b) 
· Diffusion
· Transpiration
· Exudation;
· Deposition of wastes / leaf fall / flower fall / storage in bark;
· Recycling;
· Guttation; 										(any 5x1 = 5mks)








(c)
	Excretory Products
	Uses 

	i. Caffeine;
ii. Popain;
iii. Tannin;
iv. Nicotine;
v. Latex;
vi. Quinine;
vii. Atropine;
viii. Morphine;
ix. Colchine;
x. Cocaine;
xi. Cannabis;
xii. Khat / miraa;
	Body stimulant;
Meat tenderizer;
Leather tanning;
Stimulant; insecticide;
Manufacture of tyre / rubber products; 
Anti-malarial drugs;
Increase heart beat; dilate eye pupil;
Cancer treatment;
Used in genetics to induce polypoidy;
Anesthesia / painkiller / stimulant;
Pain killer;
Stimulant;                  (any 6x2 = 12mks)



8. 
· Conjunctiva is thin / transparent / tough; to allow light to pass through / protect the age; 
· Sclerotic layer is made up of (collagen) fibres / fibrous; maintain shape of eyeball / protect eye;
· Chroids has black / dark pigment; prevent internal reflection of light in the eye; / contains blood vessels; to supply oxygen / nutrients / remove (metabolic) wastes from the eye;
· Retina has cones / rods; for bright / colour vision / low light vision;
· Yellow spot / Fovea Centralia has high concentration of cones only; for acculate vision;
· Blind spot has no cones and Rods; place where optic nerve leaves / enters the eye;
· Lens in Biconvex / transparent material; adjust to focus on far or near objects / allow light to pass through / for refraction of light rays;
· Ciliary body is made up of muscle fibres; which contract / relax to change shape / curvature of lens; / glandular to produce aqueous humour;
· Cornea in transparent / carved; thus refract light rays / allows light rays to pass through; 
· Suspensory ligaments are inelastic; to hold the lens in position / attach the lens ciliary body;
· Irish has radial and circular muscles; which control size of the pupil;
· Pupil is (a small) hole at the centre of the iris; through which light passes into the eye;
· Aqueous humour is a fluid; through which oxygen / nutrients pass to cornea / lens / maintains shape of eyeball / refresh light rays;
· Vitreous humour is a fluid; which maintains shape of eyeball / refracts light rays;		(20mks)
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1. (a)  
	Leaf compound;										(1mk)
	Leaf margin serrated;									(1mk)
	Pinnate leaf;										(1mk)
(b)  SPECIMEN		STEPS FOLLOWED			IDENTITY
	S1			1b, 3b, 5b	(1mk)				Malvaceae	(1mk)
	S2			1b, 3a, 4a	(1mk)				Nyetaginaceae	(1mk)
	Q				1a, 2b		(1mk)					Commelinaceae	(1mk)
	X				1a, 2a		(1mk)					Graminae	(1mk)
	Y				1b, 3b, 5a	(1mk)					Astereraceae	(1mk)
(c) 
· Brightly coloured to attract insects;
· Conspicuous bracts to attract insects; 
· Anthers and stigma enclosed inside a tube / tubular corolla to be reached by visiting insects;
· Landing stage for insects; / landing platform; / broad / large to provide landing platform;
2. (a)  1. Ilium; 
      				2.  Coccyx;
      				3.  Femur;
(b) (i)  Ball and socket joint; rej. Hip joint / ball joint / ball socket
(ii) Femur has a rounded head to articulate with a cetabulum;
(c) (i)  Lumbar vertebra; rej. Lumbar vertebrae
	(ii) (Large surface area) for attachment of muscles; 
 				Protects spinal cord; / nerves
(d) 
-  	It is wide to provide a large surface area for attachment of muscles;
-  	It is large to provide firm support to the body of the animals;
(f) (i)  Obturator foramen;
	(ii) Allows passage of blood vessels, nerves and muscles;

3. 
	Food being tested for
	Procedure
	Observation
	Conclusion 

	
VITAMIN C

	Put (2ml) of DCPIP 
- Add (food sample) X (shaking) after each drop.

	DCPIP is decolourized
	Vitamin C present.

	NON REDUCING SUGAR

	Put (2ml) of X
- Add Dil. Hcl (m) boil and cool the mixture.
- Add NaHCO3 until the fizzing sound stops.
-  Add Benedicts solution and heat the mixture.
	Colour changes from blue green or yellow / orange / finally brown. 
	Non-Reducing sugar present;

	
PROTEIN

	- Put (2ml) of X.
- Add sodium hydroxide (N).
- Add 2 drops of CUSO4(l) shaking after each drop.

	No observable colour change; blue colour of CUSO4 remains.
	Protein absent.

	FATS / LIPIDS
	Put a drop of X onto the filter paper and dry it over a source of heat.
	No translucent mark;
	Fats absent.








BARINGO NORTH TRIAL EXAMINATION
BIOLOGY PAPER ONE
MARKING SCHEME
1.	Field of science that deals with the study of living things;				(1 mark)
2.	Measuring; observing; calculation; identification, recording. 				(Any two)=2 marks)
3	a)  Species;										(1 mark)
	b)  Used in botanical gardens; museum; animal orphanage in a zoo(any one) 		(1 mark)
4.	Enlarges the image of the specimen
5	i) Supports objectives lenses in position, enables one to change from one objective lens to another.	 (1 mark)
	ii) Concentrates light on the specimen on the stage;					(1 mark)
6.	i)  Rough endoplasmic reticulum;							(1 mark)
	ii) R – Site for protein synthesis;							(1 mark)
7	i)  Mitochondria (should be plural);							(1 mark)
	ii)  Chloroplasts (should be plural);							(1 mark)
8.	Diffusion-movement of molecules of particles from a region of high concentration to a region of low concentration.
	Active transport- Movement of substances from a region of low concentration to region of high concentration against a concentration gradient. (mark as a whole)      				(2 marks)
9.	Some organisms are able to synthesize their own food (Autotrophs)
	Organisms utilize food for energy, growth, repair of worn out tissues, protein;	(2 marks)
10.	Herbivores;										(1 mark)
	Carnivores;										(1 mark)
11.	X-Incissor;										(1 mark)
	Reason- Flat top/chisel shaped;							(1 mark)
	Y-Canine;										(1 mark)		
	Reason- Conical top/pointed tips							(1 mark)		
12. a
	i) To hydrolyse the disaccharide to monosaccharides				(1 mark)
	ii) To remove the acidity/neutralize the solution					(1 mark)
b)	Bile salts										(1 mark)
13.	i)	Apical meristem cells								(1 mark)
	ii)	Protect the apical meristem as the root tip is pushed past soil particles 		(1 mark)
14.	Important in the maintenance of a continuous and an interrupted water column in xylem vessels up the tree. (Mark as a whole)										(1 mark)
15	i)  Leaf folding-Exposes few stomata to environmental factors. 			(1 mark)
	ii) Thick waxy cuticle- waterproof/reduces water loss through transpiration		(1 mark)
16.	i)  Semilunar valves- Prevent backward flow of blood when ventricles relax		(1mark)
	ii)  Cuspid valves- Prevent backward flow of blood from the ventricles to the auricles.	 (1 mark)
17.	Presence of starch in guard cells								(1 mark)
18.	Moist surfaces of cells under the lenticels							(1 mark)
19.	i) Thin walled- Reduce the distance for diffusing gaseous( O2 & CO2 carbon IV Oxide).	(1 mark)
	ii) Moist- To dissolve the diffusion gases (Oxygen and carbon IV Oxide)   			 (1 mark)
20.	The spiracles in the abdomen is blocked; hence no gases exchanged;           			(1 mark)
	Animals				
1. Rapid/High accumulation of toxic	
1. Wastes not utilized
1. Higher metabolic rates
1. Proteins are substrate of metabolism	
b)	Loop of henle;										(1 mark)
22.	Respiration					Gaseous exchange
	Process by which food substances			Process by which respiratory gases 
	are chemically broken down in all			(oxygen) and carbon IV oxide are 
	 living cells to release energy, carbon		passed across the respiratory surface;
	 IV oxide, water or alcohol;				(Marks as a whole=2 marks)

23	i)	Quinine-Treatment of malaria;								(1 mark)
	ii)	Rubber – manufacture of tyres and bladders
24.	Binary fission;										(1 mark)
25.	Nutrients; moisture; oxygen (any two)
26.	a)	Coniferales; cycadales; Ginkgoales;							(3 marks)
b)				Monocotyledonous leaf			Dicotyledonous leaf
				Parallel venetion;				network venation;
				Presence of leaf petiole;				Presence of leaf sheath;
			(Any one)	(2 marks)

c) 	(i) Phylum Arthropoda; 						(spelling must be correct- 1 mark)
1. Head; thorax; abdomen;
27.	
a)  	Wet and dry bulb hygrometer; a paper hygrometer; blue anhydrous cobalt  chloride II paper. (any one =1 mark)
b)  	Suitable quadrat; tape measure; metre rule; writing materials;  (Mark any three=3 marks)
c)  	Causes mutation: Causes cancer; e.g. bone tumours and leukemia (examples not necessary); Excess leads to death; any two (2 marks)
28.	a)
i)  	Cholera-vibrio cholerae;									(1 mark)
ii) 	Malaria-Plasmodium sp (i.e P.Ovale; P.virax; P. malariae, P. falcifarum   			(1 mark)
b)	Symptoms of typhoid- a fever; a rush develops; severe diarrhea; 				(Any two=2 marks)
c)	
i) 	Reproduction- Process by which individuals reproduce offsprings;    				(1 mark)
ii)	Procreation (prevent extinction of species;							(1 mark)
	Quality improvement of the species;								(1 mark)
29	a)   P-Antipodal cells;									(1 mark)
            Q-Fuses with one of the male nucleus to form a diploid zygote which develops into an embryo;
30	a     
i)	Luteinizing hormone-Triggers the mature Graafian follicles to burst open to release a mature ovum/ovulation;															(1 mark)
ii)	Progesterone- stimulates the thickening and increased blood supply to the endometrium;	(1 mark)
b)	Hormones; Enzymes; viability
c)	“The law states that only one of the pair of factors (Genes)segregates and  can be represented in a single gamete”
d)	Homologous structures are those structures that have a common embryonic origin but modified to perform different functions while analogous structures are those structures that have different embryonic origin but modified to perform similar function;	(Mark as a whole)				(2 marks) 


BARINGO NORTH TRIAL EXAMINATION
BIOLOGY PAPER TWO
MARKING SCHEME
SECTION A
1	a)	 Parental phenotype		Sickle cell trait	x	Sickle trait
	
					Parental genotype		HbSHbs		x	HbSHbs
					
								HbS		Hbs		Hbs		Hbs     genre

 (
HbS
) (
Hbs
) (
HbS
) (
;
) (
Hbs;
)						gametes




			

F1 genotypes				HbS HbS	HbS Hbs     HbS Hbs	     Hbs Hbs;

	F1 penotypes					Normal 			      Sickle cell		
	Rej:if Hb is omitted but award a mark for Random correct fusion			 (4 marks)	



b)	Phenotypic ratio
		Sickle cell:	Sickle cell that:	Sickle anaemia	(1 mark)
						1	:	2	:	1
		Genotypic ratio
						SS		:Ss	:	ss					(1 mark)
						1	:	  2	:	1
c)	Haploid number (Condition)
	Diploid number (Condition)
2.	a)	Green plants; it supports the entire ecosystem;						(2 marks)
b)	Green plants			Insects		  Birds		   Snakes   		(1 mark)
c)	i)	Saprophytic Saprophytic Fungi; Bacteria
	ii)	Decomposition of dead decaying matter; to free (release) nutrients for use by the producers (green plants).
d)	Inter-specific competition;									(1 mark)
e)	 Snakes;											(1 mark)
3	a)		A-Plumule
				B-Testa (seed) coat;
b)	
i)	Starch/protein/carbohydrate/fat or oil;
ii)	Enzyme/named enzyme (correct for storage product); Digestion/enzymes activated as need water/hydrolysis of large molecules to small soluble molecules.
iii)	It is transported in solution; through phloem/translocation;
iv)	Protein for growth
v)	Carbohydrate/fat for energy;
4	a)
i)	The rate of reaction increases as temperature increases; more enzymes are being denatured;
ii)	Rate of reaction is decreasing with increase in temperature; because the enzymes are being denatured;
b)	Optimum temperature
c)	pH; Enzyme concentration; substrate concentration; inhibitors; 				(Mark first two)
d)	Catalase;
5	a)
i)	Catching flying insects;
ii)	Sucking (small) crawling insects/organisms from barks of trees/ground;			(1 mark)
b)	A group of organisms that interbreed to produce a fertile offsprings;				(1 mark)
c)	
i)	Living organisms are given two names-(Genus name and species name).					
ii)	The Genus/generic name is written first starting with capitalized initial letters while the species name is written in small letters;
6	a)		Graph: Volume of urine against time
				Scale =2 marks
				Labelling of Axes=2 marks
				Plotting=2 marks
				Curves=2 marks	(max 8 marks)
· award only if curves are labelled.
· Reject dotted lines for curves
· Reject inverted curves.
b) 	i)		450 cm3±5

	ii)		=390 cm3 per hour
c)	It depends on Osmotic pressure of the blood/Body fluids: when Osmotic pressure of the blood is low: to dilution by water intake; rate of urine production increases.
d)	Rate in x is higher in the first 2 ½ hours then in Y; because intake of water lowers the concentration of blood; Excess water is lost in urine. Therefore it reduces drastically becomes as low as in Y; because the excess water has been eliminated in urine and osmotic pressure of Blood (Body fluids) is normal; just like in Y.
e)	Concentration of 0.9% sodium chloride is isotonic to that of blood plasma;
f)	The kidney is able to regulate the Osmotic pressure of blood; (OWTTE)
g)	They are able to vary in volume of blood plasma; when high due to dilution with water, the kidneys excrete water through urine thus lowering the volume to normal;
· Muscular to pump blood over long distance
· Myogenic cardiac, muscles which contract and relax rhythmically without fatigue; hence continues pumping;
· Cardiac muscle fibres interconnected to form a network of fibre to ensure rapid and uniform spread of oxidation throughout the walls of the heart;
· Heart doubled into 4 chambers which are hollow to accommodate more blood;
· Ventricles have thicker walls than auricles to generate higher pressure to transport blood over long distance/to all body tissues;
· Walls of left ventricles are thicker than those of right ventricles to generate more pressure to pump blood to longer distance/rest of the body;
· Longitudinal septum which separates it into two halves to prevent mixing of oxygenated and deoxygenated blood;
· Valves to prevent back flow of blood;
· Valves have strands of connecting tissue (Chordas tendinae) to prevent them from being pushed inside out when ventricles contract;
· Has coronary artery and coronary vein to supply myocardium with oxygen and nutrients; and remove waste products/CO2 and nitrogenous wastes;
· Fibrous layer of pericardium surround the heart to keep it in position; and prevent over dilation;
· Inner pericardium secretes the pericardial fluid; which prevents friction between the two layers during contraction;
· Outer pericardium surrounded by layer of fat which acts as shock absorber (protect it from mechanical damage)
· Covered with fats to act as shock absorbers
· Covered with pericardium to secrete pericardium fluid that lubricates the heart and prevent overstretching.
· Has pacesetter to initiate the heart rate. (S.A.N)
8. 
a)   It is the indiscriminate use of drugs; without regarding their side effects;
b)   Drug abuse makes the user to have depressed appetite; leading to emaciation; and general body; interferes with absorption of nutrients; like vitamin K and E hence causing sterility and blindness; Lowers nervous co-ordination; leading to loss of posture and balance; cause irritation of lungs and respiratory tracts; causing frequent coughs and infections; may lead to cancer of lungs/throat/urinary bladder; may also cause stomach ulcers, heart/liver damage leading to heart attack; liver cirrhosis respectively; May cause brain damage; leading to sleeplessness; loss of memory.
	(amnesia); hallucinations/madness; interferes with proper foetal development in females; addicts have impaired judgment; predisposing them in to accidents/infections;drug users engage in crime; (award any relevant example e.g. stealing)
BARINGO NORTH TRIAL EXAMINATION
BIOLOGY PAPER THREE
MARKING SCHEME
1.	a) 	
i	A-Flower stalk;
	B-Petal;
	C-Sepal
	D-Fruit stalk
	F-Persistent style/remains
ii)	Beg;
iii)	Mesocarp and endocarp fleshy;/Sacculent; (any correct one)
· Many seeds embedded in the endocarp;
· Divided into may loculi
b)	S-Parietal;
	T-Marginal placentation;
c)	
i)	T-Self explosive mechanism/mechanical;
	E-Animal;
ii)	Reasons- T has two lines of weakness/satures along which dehisces on drying;
	E-Brightly coloured to attract the animals/juicy/succulent;
d)						E						T
					-Fruit fleshy/juicy				-Dry fruit;	
					-Placentation is axile				-Marginal placentation;
					-Absence of sutures				-Presence of sutures;
					-Self explosive mechanism of dispersal		-Animal dispersal;   (Any correct 3)


2.	a)	
	Test
	Procedure
	Observation
	Conclusion

	
Vitamin C
(Ascorbic acid)
	To 1 cm3 of DCPIP in a test tube, add the solution F drop wise;
	DCPIP is de-colourised;
	Ascorbic acid present;

	Reducing sugars
	To 2 ml of solution F add equal amount of Benedict’s solution then heat to boil over a hot water bath;
	Colour change from blue to green-yellow –orange-brown-Red;
	Reducing sugars present;


b) 	
i	Liquid K in the test tube becomes cloudy/turbid suspension formed/small oil droplets dispersed throughout the liquid; The oil becomes emulsified;
ii)	Emulsification;
iii)	Increases surface area for action of enzyme lipase;
iv)	I-Bile;
	II-Duodenum;
	III-Sodium taurocholate;
				Sodium glycocholate;
3.	a)	Mitosis/Mitotic cell division;
b)	V-Anaphase/late phase;
	X-Prophase;
	Y-Telophase;
	Z-Metaphase;
c)	Somatic/body cells;
d)	Growth and development;
	Forms the basis of asexual reproduction;
	Ensures chromosome numbers and genetic constitution of the daughter Cell is the same as that of the parent;.	(2 marks)
e)	Plants:
	Reason:	Formation of middle lamella separating two daughter cells;
	Accept	Lack of centrioles;				(1 mark)



PENTAGON JOINT EXAMINATION
BIOLOGY PAPER 1
FORM FOUR 
MARKING SCHEME
2. Define each of the following terminologies as used in biology :-				(2 marks)
a. Ecology
	This is the branch of biology that deals with the study of inter relationships between organisms and their environment.
b. Anatomy
	This is the branch of biology that deals with the study of structures of living things/ internal structures of living things.
3. State the role of the DNA in a cell.					  			 (2 marks)
· Carry genetic material of the cell;
· Control the synthesis of proteins in the cell;
4. Name two processes that are involved in the translocation of manufactured food materials	(2 marks)
· Mass flow
· Cytoplasmic streaming
· Active transport
5. State two ways by which lactic acid formed in the muscles of an athlete is removed   		 (2 marks)
· Lactic acid is oxidized into carbon (iv) oxide, water and energy (when oxygen is available)
· Lactic acid in the liver is converted into glycogen for storage
6. Explain why sexual reproduction is important in an organism.      	 			 (2 marks)
· Important for procreation
· Helps in bringing about genetic variation
7. State two aspects that distinguish Lamarckian hypothesis and Darwinian theory of evolution                                                                             (2 marks)
	Darwinian theory
	Lamarckian theory

	Genetically acquired characteristics are inherited
	Phenotypically acquired characteristics are inherited 

	A trait appears spontaneously and gives the organism the advantage for better survival
	Environment produces favourable traits which are inherited

	Natural selection
	Use and disuse



8. The diagram below shows the teeth of a certain animal. Use it to answer the questions that follow
                        
                                                         [image: ]
a. Identify the mode of feeding exhibited the animal shown above.        				(1 mark)
· Carnivorous  (Reject carnivore)
b. Give a reason for your answer in (a) above.                                     				(1 mark)
· Has long and pointed canines at the upper and lower jaws
· Has closely fit upper incisors 
9. Explain what would happen if the nucleus of an animal cell is removed.   			(2 marks)
· All the activities in the cell such as respiration and cell division will not take place. The cell will eventually die 
10.  Enzymes are important in various physiological processes in living things
a. Differentiate between an enzyme and a hormone.                                 			(2 marks)

	Enzyme 
	Hormone 

	Is an organic catalyst/ biocatalyst which speeds up the rate of a biochemical reaction
	This is a chemical substance which stimulates cellular activities in the target organs



b. Name the property of an enzyme exhibited by the Lock and Key Hypothesis.                 	  (1 mark)
· Specificity 
11. Outline three roles of active transport in human beings.             				 (3 marks)
· Help in the absorption of digested food materials in the ileum
· Help in the selective re-absorption of materials such as glucose, salts and amino acids in the kidney tubule
· Helps in the movement of sodium ions in the nervous system during impulse transmission 
12. State the role of each of the following features found in the human respiration system : 	(2 marks)
a. Goblet cells
· Produce / secretes mucus which helps in trapping dust, microorganisms and any other foreign material.
b. Rings of cartilage
· Keeps the trachea and bronchi open / strengthens the trachea and bronchi preventing them from collapsing when the pressure in the thoracic cavity decreases during inhalation
13. The diagram below show a blood vessel
[image: ]
a) Giving a reason, identify the blood vessel shown above.                				(2 marks)
· Vein – presence of valves and has thin epithelial lining
b) Name the enzymes present in A and D.                                          				(2 marks)
A- Carbonic anhydrase enzyme
	D- thromboplastin/ thrombokinase
14. Give three disorders caused by non-disjunction                    					(3 marks)
· Down’s syndrome (mongolism)
· Klinefelter’s  syndrome
· Turner’s syndrome
15. Oil is one of the pollutants of water in major water bodies
a. In what ways is oil as a pollutant affect the following organisms:
i. Fish                                                                                        					 (1 mark)
· Clogs the gills preventing gaseous exchange
ii. Mosquito larvae                                                                        					(1 mark)
· Blocks the spiracles preventing gaseous exchange
· Lower the tension of water and the larvae are unable to hang at the surface and breath
iii. Aquatic birds                                                                            					(1 mark)
· Holds and clogs their feathers together thus preventing flight and swimming in water. They also fall prey to predators easily
16. Name two sites for gaseous exchange in floating aquatic plants:-	 			(2 marks)
· Epidermis (reject cuticle)
· Stomata  (reject stomatal or epidermal)
17. State three qualities that a plant breeder looks at in artificial selection in breeding programmes. (3 marks)
· Resistance to diseases /pests/drought/salinity
· Early maturity
· High yields
18. Explain what happens to a tadpole when there is insufficient iodine.       			 (2 marks)
· There would be low levels of thyroxine hormone secreted hence the tadpole would not undergo metamorphosis. 
19. Name the diseases caused by the following organisms.
a. Wucheraria bancrofti                                                                         				(1 mark)
· Elephantiasis 
b. Treponema pallidum                                                                         				(1 mark)
· Syphilis 
20. Explain why carbohydrates are stored in their polysaccharide forms in both plants and animals.(1 mark)
· Polysaccharides such as glycogen and starch are not soluble in water and can not be converted unless when required.
· They are osmotically inactive and therefore cannot affect the osmotic pressure of the storage cells.
21. Define the following terms:
a) Chelicerae                                                                                          				(1 mark)
· These are the poison claws found in the members of the class Arachnida which produce poison that are used to paralyze the prey
b) Prothallus                                                                                             				(1 mark)
· This is the gametophyte in the Division Pteridophyta which has been reduced into a minute heart like structure.
c) Alteration of generation 									(1 mark)
· This is a condition where a plant has two distinct phases of development; the gametophyte and the sporophyte phases.
22. Distinguish between the growth pattern exhibited by human beings and fish. 			(2 marks)
· In human beings, an organ grows at a different rate as the rest of the body leading to a change in the shape of the organism while in fish; anorgan grows at the same rate as the rest of the body hence no change in shape
23. The cells shown below are adapted for transport in flowering plants.
[image: ]
a. Name the tissue in which these cells are found.						(1 mark)
· Xylem tissue 
b. Identify and explain two observable features of these cells that adapt them to their role in transport.	 (2 marks)
· They are connected end to end to allow for continuous flow of the conducted water and mineral salts
· Their walls are lignified to prevent the tissue from collapsing during the conduction of water and mineral salts.
24. A student smeared Vaseline jelly on the lower epidermis of a leaf of a potted green plant which had been kept in the dark for 24 hours. She then transferred the plant to the light for six hours. Starch test on the leaf of the plants were negative. Account for the observation.   					 	(3 marks)
	Keeping the plant for 24 hours in darkness destarched the plant. The Vaseline Smeared on the lower epidermis closed/ blocked the stomata and therefore carbon (IV) oxide gas could not diffuse into leaf hence no photosynthesis took place
25. [bookmark: _GoBack]Outline two structural differences between an egg and a sperm in humans.      		(2 marks)
	Sperm Cell
	Egg Cell

	Has tail /flagellum
	Has no tail/ Flagellum;

	Has no Yolk
	Yolk Present;

	It is Smaller in size
	It is Larger in size;

	Has Numerous mitochondria
	has Fewer Mitochondria; 



26. (a) State the advantage of desert animals excreting their nitrogenous waste in form of urea and not ammonia 							 								(2 marks)
· Urea requires less water for elimination hence assist desert animals to conserve body water whereas ammonia requires more water for its elimination hence cannot help in the conservation of the body water.
 (b) State two modifications on the kidney nephron of desert mammal      				(2 marks)
· Have reduced number of glomeruli and smaller glomeruli to reduce ultra-filtration		
· Have long loop of Henle to increase surface area for re-absorption of water
27. State two functions of gibberellins.								(2marks)
	 Promotes cell division/ elongation in dwarf plants; induces parthenocarpy/ setting of fruits; formation of side; branches; activates hydrolytic enzymes during germination/ break seed dormancy;	
28. Differentiate between facultative and obligate anaerobes                                  			(2 marks)
	Facultative anaerobes are organisms that can respire both in presence and in absence of oxygen i.e. can respire aerobically or anaerobically e.g. yeast, parasites and fungi where obligate anaerobes are organisms that respire only in absence of oxygen (anaerobically) and die in presence of oxygen. They lack the enzyme catalase e.g. Escherichia coli bacteria, Bacillus subtulis, Clostridium botulinum and Clostridium tetani.
29. Name the bacterial involved in the conversion of ammonium compounds to nitrites.		 (1 mark)
· Nitrosomonas spp
30. Differentiate between divergent evolution and convergent evolution.          			(2 marks)
	Divergent evolution/ adaptive evolution is a type of evolution where structures with common embryonic origin (homologous structures) are modified into different structures in different organisms/ species to perform different functions while convergent evolution, is a type of evolution where structures ( Analogous structures )are structures with different embryonic origin but have evolved to perform similar functions due to the exploitation of a common ecological niche or habitat e.g. wings of insects and the wings of birds.
31. A group of students carried out an ecological investigation on an ecosystem. They recorded the findings in the table below.
a) Write down a food chain for the ecosystem.				                          	 	(1 mark)
P                          Q                    T                            R                       S
b) 	Name the organism which; 
i)	Was the producer in the ecosystem?								(1 mark)
                                           - P
ii)	Would be the last to be affected if the ecosystem experienced a prolonged drought.		 (1 mark)
                                         - S
c)	Which organism recycles nutrients in ecosystem?						 (1 mark)
                                             S
31.	After fertilization in flowering plants has taken place, name three structures that wither off.	 (3 marks)
· Petals
· Sepals
· Androecium (Anthers and filaments)
32.	Give two structural adaptations of the chloroplast to its function.		    		 (2 marks)
· Presence of fluid stroma with photosynthetic enzyme that control photosynthesis;
· Presence of numerous grana that provide large surface area for packing of chlorophyll pigments maximumly 
· Presence of numerous chlorophyll pigments for trapping maximum sunlight (for  photosynthesis)
34. Define the term balanced diet.				                              		(2 marks)
	Is a diet that consists of all classes of food / carbohydrates, protein, lipids, water, mineral salts, and vitamins; taken in their right proportions for a healthy body;
35. Explain why the ecosystem is said to be a self- sustaining natural unit. 			 (1 mark)
· Presence of energy source, producers , consumers, decomposers interrupting together.
36.  State the role of the Hypocotyl in epigeal germination                                     			(1 mark)
· Hypocotyl elongates faster upwards pulling the cotyledons and plumule out of seed coat /and of the soil

PENTAGON JOINT EXAMINATION
BIOLOGY PAPER 2
MARKING SCHEME
1	
a)	A-Trachea
	B-Bronchus; reject bronchi
	C-Pleural membranes; reject membrane
	D-Bronchiole 
b)	Reduce friction making the lungs to move freely in the chest cavity
c)	Moist to dissolve respiratory gases
	Highly supplied with blood capillaries to transport 
	Enclosed by thin membrane to reduce distance over which diffusion gases move.
	Numerous-large surface area to make gaseous exchange efficient increase the rate of gaseous exchange
d)	Prevent it from collapsing during breathing
2	a)	 Test for starch;									(1 mark)
b)	
i)	The covered part remained brown; uncovered part turned blue/black;			 (2 marks)
ii)	Starch formed in uncovered part of the leaf (because of light); 			(1 mark)
c)	
i)	To allow photosynthesis/manufacture of food;	
ii)	To destarch the leaf/remove starch from the leaf;					(1 mark)
d)	Carbon dioxide concentration/soil water; temperature				(1 mark)
3	
a)	X-Vacuole/Sap vacuole;
	Y-Tonoplast;
	Z-Chloroplast;
b)	Cellulose;
c)	Active transport;
d)	The cell sap is hypertonic to the solution/distilled water; hence water molecules move into the cell by osmosis; making it to swell and eventually burst;
4	
a)	Albinism; sicke cell anemia; Haemophilia; colour blindness.     
		Chondrodystrophic  dwarfism.
b)	
i) 	Occurs when chromatids/chromosomes break at 2 places and when rejoicing the middle piece rotates and joins in an inverted position.
ii) Occurs when a section of chromatid break off and becomes attached to another chromatid of another chromosome.
c)	Parental Genotype			Black				Black
	Parental Genotype			Bb			x	Bb
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5.	a)	Nephron												(1 mark)
b)	i)	J-Afferent vessel/arteriole; reject efferent arteriole							(1 mark)
	ii)	M-Bowman’s capsule										(1mark)
c)	Pressure created by left ventricular contraction; the narrowness of efferent arteriole compared to afferent arteriole and the pumping action the renal artery creates pressure which forces the fluid across the glomerulus.
	Blood moving into narrower renal arteries and capillaries						(1 mark)
d)	In K-Blood cells/RBC & WBC are present; no urea nitrogenous salts
	In O-Absence of blood cells: presence of urea nitrogenous salts					(1 mark)
e)	
· Long and highly to provide large surface area
· High folded to reduce speed of flow to give more time for efficient reabsorption
· Cells with numerous mitochondria to provide energy/ATP
· Cells with micro villi to increase S.A for reabsorption;
· Highly vascularization for efficient reabsorption.						(1x1=1 mark)

f)	
· Reduced number of nephrons to reduce ultra-filtration process	
· Long loops of henle to increase Surface Area for water reabsorption.(2 marks)
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b)	2400;
c) 	From 0300-1200 velocity of flow increase; due to high temperature high light intensity;
	From 1200-0600 Velocity of flow decrease due to low light intensity/low temperatures;
d) 	Capillarity; cohesion-adhesion; root pressure; transpiration pull   			 (4 marks)
d)	Eucalyptus 67.3;
	Acacia sp40.0
e)	Smaller leaves fewer stomata;
		thicker cuticle									(2 marks)
7.	INDOLE ACETIC ACID/IAA/AUXINS
i) Promote cell division (accept cell division in cambium)
ii) Promote formation of abscission layers/bring abrupt leaf – fall
iii) Promote cell differentiation (of vascular tissue)
iv) Causes apical dominance/inhabit growth and development of lateral buds.
v) Promote growth of adventitious roots(on stems)
vi) Causes apical dominance/inhibit growth and development of lateral buds
vii) Promote growth of adventitious roots (on stems)
viii) IAA + cytokinins induce formation of callus tissue      			 (during healing of wounds)
	GIBBERELINS (accept GA3)
· Promotes cell division/cell elongation in dwarf varieties
· Parthenocapy/initiating formation of IAA/setting of fruits after fertilization
· Formation of side branches (of stems) and dormancy (in buds); inhibit growth of adventitious roots.
· Activates (hydrolytic) enzymes during germination/promotes germination of seeds breaks seed dormancy.
· Affect leaf expansion and shapes/retard leaf abscission
	CYTOKININS’  (Accept any correct example Kinetin 8 zeatin
· Breaks dormancy (in some species); promotes flowering in some species
· Promotes cell division (in presence of IAA)
· Stabilizes proteins and chlorophyll
· Promotes root formation
· Low concentration encourages leaf sense scene/high concentration protein increased cell enlargement.
· Promotes flowering (in some species)
	ETHYLENE/ETHENE/C2114 (REJECT ETHANE)
· Stimulate lateral bud development
· Ripening of bananas/fruits
· Induces thickening of stem
· Inhibit stem elongation.
· Promotes germination of certain seeds/acc
· Promotes flowering in pineapples
· Causes abscission of leaves leading to leaf fall.   (Accept any 5 roles of each hormone)
	ABSCISSIC ACID
· High concentration causes stomata closure (by interfering with uptake of potassium ions.
· Inhibit germination/growth of embryo/cause seed dormancy
· Causes abscission of leaves/fruits/leaf fall
· Inhibit elongation growth, inhibit sprouting of bud/induces dormancy in buds
 	(max 5 mks each i.e 1 mk for naming the hormone 4 mks for explanation)
8.	Evidence of evolution
Comparative anatomy/Taxonomy1 mk
Members of a phylum/group show similarities; organisms have similar structures similar organs performing the same functions; eg digestive system, urinary system, nervous system/any correct example; vestigial organs e.g appendix. Coccyx tail; vertebrate heart;	(2 marks)
The pentadactyl limb/any correct example;
Analogous structures/different structures performing the same function; e.g wings of insects bats and birds-show convergent evolution;
Homologous structures/structures with same origin but performing different functions: show divergent evolution;			(max 4 mks
Fossil/records/palaentology 1 mk
These are remains of organisms preserved in naturally occurring materials for many years; show morphological changes of organisms over a long period of time; e.g. skull of man, leg of horse;
Comparative embryology 1 mk
Vertebrate embryos are morphologically similar; suggesting the organisms have a common origin/ancestry;
Geographical distribution;	1 mk
Present continent are thought to have been a large land mass joined together; and as a result of continental drift isolation occurred; bringing about different patterns of evolution; eg kangaroos in Australia, Jaquar in South America. Liama in Amazon.		(any correct example)	max =2 marks)
Comparative serology/physiology1 mk)
Antigen –antibody reactions/Rh. Factors blood group/haemoglobin structures; reveal some relationship among organisms/common ancenstry. (max 2 mks) Total max 20 mks)

PENTAGON JOINT EXAMINATION
BIOLOGY PAPER THREE
MARKING SCHEME					
1	a)	Complete metamorphosis								(1 mark)
b)	Reduces competition for food due to occupation of different ecological niches.	(1 mark)
	Enables the organisms to escape harsh climatic conditions e.g. at pupa stage.		(1 mark)
c)	Q-Egg										(1 mark)
	R-Caterpillar (1 mark) reject larva or maggot
d)	R							S
	Feeds activity				Non feeding stage
	Moulds severally				Does not moult
	Grows rapidly				Does not grow in size
	Locomotes					Stationary				(4 marks)
e)	Ecdysone  hormone									(1 mark)
	Juvenile hormone									(1 mark)
f)	Class: Insecta		Insecta-begin with capital letter
	Reason:	Body divided into 3 pairs
					Head has one pair of antennae
					Head has a pair of compound eyes
					The insecta undergo complete metamorphosis	 (any one observable features only)=1 mark)
2	A-Mitochondrion 									(1 mark)
	C-Nuclear membrane				 				(1 mark)
	D-Rough endoplasmic reticulum				(1 mark)    (Reject Endoplasmic reticulum alone)
ii)	B-Contains hereditary materials 				(1 mk) chromatin)
		(acc. controls cell activities
	E- Site for protein synthesis.					(1 mark)
	F-Allows passage of materials into and out of the cell.	(1 mark)
iii)	A-Has cristae which provide a large surface area for attachment of respiratory enzymes.(1 mk)
	D-Has tubular channels which allows for transport.	(1 mark)
iv)	Length of A
		X-Y=1.3 cm	(1 mk) Confirm from candidates question paper)
		1 cm =1000 microns

		Actual lenght				(1 mark)

		=2 microns (or 2					(1mark)
v)	Activity: Protein synthesis 					(1 mark)
	Reason: Abundance of Ribosomes				(1 mark)
b)	Plantae (reject plant)					(1 mark)
	Reason:	Presence of chloroplast/nucleus is peripherally placed/large vacuoles/presence of cellulose cell wall.
		(Any one correct)1 mark)
3	
a)	Chordata							(1 mark)
b)	Pisces	
c)	Have streamlined body which enables the fish to move easily in water
	Have fins which enables the fish to move in water and stop it from rolling
	Have gills for gaseous exchange
	Have lateral line for detection of vibration in water
	Scales overlap backwards and are slippery to reduce friction
	The mouth can open very wide to allow water and food to enter easily.	 (any 5x1=5 marks)
d)			
	Food substance
	Procedure
	Observation
	Conclusion

	Protein
	To the 2 ml of extract add equal amount of the buret regent and shake. (1 mk)
	Purple violet colour appears
	Protein present
1 mk

	Reducing sugars
	To the 2 ml of extract add equal amount of Benedict’s solution and heat/boil (1 mk)
	The Benedicts’ solution colour remains/blue colour remains. (1 mk)
	Reducing sugar absent.(1 mk)
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1. 	Diffusion;
	Active transport; 	(2marks) 
2.   	a)  plant A: Dry desert
      	b)  Plant B:   Fresh water / Floating; 	(2marks) 
3.  	To urine add Benedict’s / fehlings  is solution and heat; a positive orange / red colouration indicates diabetes mellitus; 	(2marks)      Rej. Benedict
4.  	Sodium pumb mechanism in the nerve cell or axons; 
	Re-absorption of sugars and salts in the kidney; 
	Excretion of waste products; 	(3marks) any other  
5.  	
a)  	DNA replicates;
	Cell organelles replicate;
	Cells build up and store a lot of energy
	ATP to carry out cell division; (2marks) 
b)   One male nucleus fuses with a functional egg to form a diploid zygote while the other male nucleus fuses with 2 polar bodies to form primary endosperm or triploid nucleus.
6.  	a)   Protozoa (rej protozoah) 	(1mark) 
	b)   It is unicellular; single celled (1mark) 
7.  	Both are moist / have a film of water; 
	Both have thin (one cell thick) epithelia;
	Both are highly vascularized / richly supplied with blood capillaries / a dense network of capillaries; (Rej. Large surface area) (3marks) 
8. 	i)  Fermentation / anaerobic respiration (1mark) 
	ii)  Used in baking bread; 	(2marks) 
 	Used in brewing industry to make alcohol;
9.  	a)  Stored food reserves are mobilized and used up for respiration and growth; 
			  Stored food hydrolyzed and used to release energy during respiration; (1mark) 
	b)  They promote cell elongation / cell division; promote fruit formation without fertilization (parthenocarpy) 
10. a) Lignin	(1mark) 
	b)  Phloem (1mark) 
11. a)  	RNA			DNA
	Ribose sugar		Deoxyribose sugar
	Base in uracil 		Base is thymine 
	Less stable			Stable
	Single stranded		Double stranded			(2marks) 
12.  a)  
	i)  Platelets; Acc thrombocytes					 (1mark) 
	ii)  Ca2+ / Calcium ions.						(1mark) 
	iii) 	Fibrin (rej. Clot) 						(1mark) 
13.  Bacteria – Decomposer;
	Oxygen – for respiration; 
	Water – medium for chemical action;				(3marks) 
14. Divergent evolution is where the structures with a common basic form have gradually changed to enable different organisms exploit varying environments i.e. to carry out different functions;
	Convergent evolution is the development of different structures (in completely unrelated groups of organism) so as to adapt and carry out a similar function;				(2marks) 
15.  
a)  	Hormone – Adrenaline; 
	Gland – Adrenal gland; 						(2marks) 
b)  	i)  Increases the force and rate of heart beat;  Causes constriction of the skin and gut capillaries and dilation of   
	    arterioles of the heart and skeletal muscles; 			(1mark) 
	ii) Increase breathing rate 						(1mark) 
16.
 a)  	Infection in the glomerulus which makes glomerular capillaries permeable to proteins.   (2marks) 
b)  	Pancreas releases glucagon; hence glycogen is converted to glucose; fat is converted to 	glucose; reduced rate of respiration; reject glucagon converts. 						(2marks) 
17. a)  They are absorbed into lacteals present in the villi and drain into lymphatic’system; (1mark) 
	b)  Enhances peristalsis in gut / adds to bulk of food / stretches colon stimulating reflex peristaltic activity by 
				which food moves down to the colon; 						(1mark) 
18. a)  Mass flow; cytoplasmic streaming; active transport; 				(3marks) 
19. a)  	F – Oestrogen;
				G – Progesterone; 								(2marks)
b)  	F – promotes healing / repairs of uterus 
	G – Causes thickening of the uterine walls/ vascularization 				(2marks) 
20. i)    epigeal; (1mark) 
	ii)  Protection of the (delicate) plumule / embryonic shoot; pulls the cotyledons above the ground; (2marks) 	
21.	a)  Urea 										(1mark) 
	b)  Carbon IV oxide 								(1mark) 
22. a)  Lenticels; stomata; leaf cuticle;
	Substomatal air spaces; pheumatophores 						(2marks) 
	b)  Has large airspaces which store gases for gaseous exchange for buoyancy or floating; 	(2marks) 
23. a)  Genes located on same sex chromosomes and are inherited together; 
	b)   Haemophilia; 
	Colourblindness 									(2marks) 
24.	a)  Energy is lost through radiation into the atmosphere; some is absorbed by land and water 	surface;  (1mark) 
	b)  In the form of heat by respiration; excretion and egestion 				(1mark) 
	c)   Energy to sustain consumers is obtained form primary producers; which also must sustain themselves; 
														(2marks) 
25. 
a)   Enhances the survival of an organism through rapid adaptability to ever changing environment. (1mark) 
b)   Independent assortment of chromosomes during metaphase of the 1st meiotic division; from chromosomes 
	segregate independently of one another in different daughter cells leading to different combination of gametes; 													(2marks) 
26. Cornfield layer forms a mechanical barrier; sebaceous gland secrete sebum or oil which is antiseptic / kills microorganism; 									(2marks) 
27. a)   
	i)  Mitochondrion; rej. Mitochondria 						(1mark) 
	ii)  Palisade cell 									(1mark) 
b)   Resolution is the ability of a microscope to show / distinguish two close entities as separate; magnification enlargement of an object / specimen for detailed observation;				 (2marks) 
28.  Tongue rolling; Type of earlobe; ABO blood groups. 				(2marks) 
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	SECTION A:
1. 	
a)  	Nucleotides 	(1mark) 
b)  	DNA Has thymine base (2marks) 
c)  	C A A U G C G U	(1mark) 
d)  	
 (
XX
H
XX
h
X
H
Y
X
h
Y
X
H
X
h
X
XY
X
Y
X
H
X
h
Normal man
Carrier woman
)

	P. Phenotypes 
	P. Genotypes
	Gametes 
		


	F1 genotypes 
	P. Genotypes – (1mark) 
	Gametes – (1mark) (should be circled) 
	Fusion lines – (1mark)
	F1 genotype – (1mark)  
2. 	
a)   P:  Tissue fluid / intercellular fluid / interstitial fluid (1mark) 
	 Q:  Venule rej. Vein (1mark) 
b)  	i)  Glucose and oxygen (both must be mentioned)  rej. Formulae (1mark) 
	ii)  Carbon IV oxide and water (1mark) 	
c)  	Blood entering arteriole has a higher pressure than that leaving the venule;  the pressure forces water and small solute molecules in blood to go through capillary wall forming tissue fluid; nutrients and oxygen move into the tissue fluid / tissue cells by diffusion.  (3marks) 
	All oxygen from the arteriole to the tissue cell by diffusion
d)  	Blood cells / proteins / platelets/ RBC; accept one correct name protein e.g. globulin fibrinogen, albumen rej. Blood cell / white blood cells     (1mark) 
3.	
a)  	Protein was digested by the protease; enzyme to form soluble amino acids; (2marks) 
b)   Protein was not broken down into soluble substances; due to absence of enzyme protease; (2marks)  
c)   As a comparison / confirmatory test / As a control experiment. (1mark) 
d)   Very high temperatures denature the structural configuration of enzymes hence enzymes cannot be linked to their substrates; hence enzyme activity decrease / stop; optimum temperature increases enzymatic activity; while very low temperatures inactivate enzymes thus rate of enzymatic activity decrease; 

4. 	a)  	
	B – spermatic cord
	E – Urinary bladder
	J – Epididymis 
b)  	
i)    K – Testes
ii)   H – Prostate gland
iii)  G – seminal vesicles 
iv)  Facial hair development
c) 	
i)    Deepening of voice 
ii)   Sperm production
iii)  Muscle growth 
5.  	a)  	R - Blood capillaries
	S - Lacteal 
	W - Epithelial cell
b)  	Elongated	
	Rich supply of blood capillaries
	One cell thick epithelium 
c)  	Increase SA for absorption 
	Maintain steep diffusion gradient
	Reduce diffusion distance 
	SECTION B: 
6. 	a)  On the graph
b)  	i)  The smaller the mammal the higher its metabolic rates; the larger the mammal the lower its metabolic rate. 
	ii)  Small mammals have a large S.A to V.R, they lose more heat. 
c)  	i)  60kg		(2marks) 
	ii)  80mm3O2g-1h-1	 (2marks) 
d)  	Waste products are mainly made form carbohydrates and hence not as harmful as protenaceous materials; waste products are formed slowly with little accumulation of wastes; plants are less active hence little accumulation of waste products of metabolism; some waste products (oxygen & carbon (iv) oxide are re-usable / recycled; some waste products are removed by diffusion some waste products such as resins and gum and are stored in insoluble form in dead tissues / leaves / flowers / seeds.; 
7.	Describe the structural and physiological adaptations of desert animals (20 marks) 
	Structural adaptation: most desert animals have water proof covering, like scales in reptiles and keratinous exoskeletons in insects which prevent excessive water loss from their body surface. 
	Desert animals like camels have few sweat glands to minimize water loss through sweating
	Animals have little fur on their skin to encourage heat loss, hence regulate body temperature. 
	The kidney of desert animals are modified to have few and small sized glomeruli; to reduce the rate of ultra filtration  hence conserve more water e.g. desert frog. 
	The nephron of some desert animals has long loop of henle which provides a large surface area for concentration of more, sodium chloride. Thus it helps in osmotic re-absorption and retention of more water. 
	Physiological;
	Desert animals excrete nitrogenous waste in the form of uric acid which is insoluble solid that needs little water of elimination e.g. most insects.  
8.  	Domestic effluent; sewage / faeces/ urine nitrogenous wastes; garbage; detergents; pollutes water.
	Control; Treatment of domestic waste using biotechnology; banning the use of phosphate based detergents; / use biodegradable; detergents; using plastic pipes instead of those made of lead; recycling garbage;
	Industrial wastes; radioactive wastes; heavy metals in industrial wastes include lead/ zinc/ copper / chromium / mercury; hot water; 
	Control 
	Treating and cooling industrial wastes; 
	Carrying out environmental impact assessment before establishing industries
	Spillage of oil: oil spillage may be controlled by cleaning spilled oil/ biotechnology; penalize individual industries/ companies which cause oil spills/ water pollution. 
	Agrochemicals; such as inorganic fertilizers; herbicides/ insecticides/ fungicides 
Control;
	Using mechanical control of weeds; 
	Biological control of weeds and pests; 
	Biodegradable organic fertilizers / herbicides and insecticides / organic farming / educate farmers on use of correct amount of agrochemicals;
Silting; Soil erosion contribute to silting which may be controlled by appropriate farming practices / contour farming / re-forestation / building gabions / terracing. 
Acc. Any appropriate farming practice to control soil erosion (max 20 marks) 
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1. 	a)
	
	Identity
	Steps followed

	A
	Mite
	1a 26 5b

	E
	Housefly
	1a 2a 39 4b

	F
	Bedbug
	1a 2a 3b

	G
	Dragonfly
	1a 2a 3a 4a

	H
	Crayfish 
	1a 2b 5a 


b)  	Arthropoda (1mark) 
  	Reasons: jointed appendages; presence of endoskeleton (any other relevant ) (2marks) 
2.  	Tube		observations
	A	   Very few small air bubbles; formed very slow fizzing
	B		many large air bubbles form / fast fizzing (reaction) a lot of froth (foam) is produced 
	C		Few small air bubbles form / very little fizzing, very slow reaction. (3marks) 
b)  	No fizzing / no air bubbles form / no effervescence 
c) 	B:  Fast reaction due to favourable pH for the enzyme catalase reaction 
	Fizzing / air bubbles produced due to escaping oxygen gas
	Tube D:  No reaction / fizzing since the enzyme catalase present in specimen P1 has being denatured by boiling. 
d)  	Tube A: Very slow reaction because of acidic pH (due to addition of HCL) that was unfavourable for the enzyme reaction. 
	Tube C:  Very slow reaction because sodium hydroxide created an alkaline pH that was unfavourable for the enzyme reaction. 
e) 	The rate of reaction will be rapid / will increase /there will be more fizzing more than air bubbles produced. 
	Grinding releases more catalase enzyme from P1 hence increase in the rate of reaction / grinding increases the surface area over which the enzyme reacts. 
f) 	Neutral / pH 7.
g)	Hydrogen peroxide  	catalase          water + oxygen 

		2H2O2				2H2O + O2
ii)   Highly toxic hydrogen peroxide produced during cell respiration is quickly broken down into non-toxic substances. 
	Agent – Animals
	Reasons 	-Brightly coloured to attract animals succulent / fleshy to be eaten large and conspicuous to      be easily seen. 
· Seeds have hard seed coats that prevent digestion when swallowed thus they pas out with faeces undigested.
	Specimen T
	Agent – self explosive mechanism
	Reason – presence of two lines of weakness (sutures) 
	Presence of a dry pericarp that can shrink 
	 Seeds of specimen S can be dispersed over very long distances than those of specimen T. 

	Specimen S
	Specimen T

	Succulent / fleshy 
Pericarp has 3 layers
(Exocarp, Mesocarp and endocarp)
Has many seeds
Has axile placentation
Is spherical/ round shape
	Dry / not fleshy
Pericarp has one layer

Has fewer seeds
Has marginal placentation 
Is long and boat shaped. 


d)	 i) 

		
iii) Axile 
ELDORET EAST JOINT EXAMINATION (EIST)
BIOLOGY PAPER 1
MARKING SCHEME
1	Botany and zoology
2	a)	   Centriole
	b)	Formation of cilia and flagella
3	a)	   Ability to distinguish two close points
	b)	Specimen is placed in a vacuum hence it will die.		(1 mark)
4.	a)	 	Herbivorous reject herbivore
	b)	281
5	a)	 	Yeast;
	b)	Kingdom	-	fungi;
				Reason		-	 lack chlorophyll;
	c)		Budding;
6	
a)	Jointed appendages adapted for various functions; hardened exoskeleton made of chitin to protect from desiccation and predation;
b)	Brewing industry, baking industry, recycling nutrients in nature; some are used as food; manufacture of antibodies; making organic acid (any two correct=2 marks)
7.	
a)	To avoid collapse of trachea during breathing movement/keep the trachea open throughout for passage of air.		(any one)
b)	To offer big surface area for gaseous exchange
8.	Absorption of digested food from ileum into blood stream;
	Absorption of sodium/potassium ions in the kidney nephron.
9.	Test cross- A cross between an individual of unknown genotype with recessive genotype for same character
	Back cross- A cross between parent and offspring to establish whether parents were homozygous or heterozygous for a particular trait.
10.	
a)	The higher the surface area; the higher the rate of transpiration
b)	The higher the relative humidity; the lower the rate of transpiration
11.	
a)	Glucose which had smaller molecules diffused from the visking tubing.
b)	i)	Volume decreases
	ii)	Volume increased
12.	R.NA sequence
	G____U____A____C____U____U_____C____A
13.	Epididyms- storage of sperms
	Prostrate gland- Produces clear alkaline fluid which neutralizes the acidity of urethra
	Urethra- Passage for urine and semen
14.	Hormone- Leutenising hormone
	Function of oestrogen- Causes the healing of endothelium
	Function of FSH- Causes the development of the Graafian follicle; causes ovarian tissue to secret oestrogen.
15	i)	
			A- Metaphase
			B-Propase
	ii)	Basis of asexual reproduction e.g in amoeba; 
				Take place during growth of organism
	Mitosis ensure that the chromosome constitution/genetic constitution of offspring is same as parent.
16	
a)	Increase the surface area for enzymatic action
b)	Contain bacteria which produce1 cellulose enzyme to act on cellulose.
c)	Increase the surface area for absorption and digestion
17	
a)	Aerenchyma1
b)	Pneumatophores1
18.	Treatment of leather1
	Making printing ink
	
	Papain
19.	Gluttation1
20.	i)	Sebum1
	ii)	It makes the skin1 supple/prevent it from cracking
21	a)	Generative
	b)	Form male nuclei which fuses with ovum
22	a)	Protandry- Stamen matures earlier before the stigma matures
		Protogyny- Stigma matures Earlier before the stamen.
b)	Metamorphosis enables an organism to exploit different ecological niche hence reducing competition larva and adult feed on different food.
	Enables organism to survive in harsh environmental conditions.
23	a)	Alcohol/Carbondioxide/Energy1 mk
b)   i)	ethanol	1 mark
	ii)	Lactic acid
c)	Organisms that respire in complete absence of oxygen. 1 mark
24.	Two parallel strings are laid down over a determined length and width within a study area.
	No. of organisms in belt transfer area are counted
	Area transect is worked out
	No of organisms per unit area is worked out
25.	
a)	Order  - members resemble one another more than those within the same class.
b)	Genus - members have very similar features and closely related but don’t interbreed.
 26.a)	Hydrogen ions
	ATP
b)	Glycerol molecules;
	Fatty acid molecules;
c)	Source of energy
	Shock absorber
	Source of metabolic water
	Insulation of animals.		(any two)
27	
a)	Prevents blood from flowing back to the right auricle from the right ventricle.
b) 	The rhythmic contraction of the heart arises from within the heart muscle without nervous stimulation.
c)	Head- Carotid artery
	Legs- Fenoral artery
28	
a)	State of relative inactivity during which growth shows down or stops completely.
b)	It is the inhibition of the growth of the lateral buds by terminal bud.
29	
a)	Process where one basic structural form is modified to various different form
b)	Eliminate disadvantageous characteristics
	Allows better adapted organisms to survive.
b) Cells of higher organisms show basic similarities in structure and function.

ELDORET EAST JOINT EXAMINATION (EAST)
BIOLOGY PAPER 2
MARKING SCHEME
1.	
a)	Solution A was isotonic1 to the cytoplasm of red good cells hence there is no movement of solvent molecules into and out of the cell
b)	In set up B, the cells take in water by the process of osmosis resulting in swelling and bursting
c)	Red blood cell would lose water by the process of osmosis, hence the                  
d)	Osmosis1	
e)	Roles of osmosis
	Absorption of waterfrom the soil by the root hair cells
	Osmosis makes plant cells1 turgid, hence providing support.
2	
a)	Physical (Mastication)  1mk
	Chemical (enzyme activity) 1 mk
b)	Provides low pH required for stomach enzyme activity1 mk
	Kills bacteria present in food	1 mk
c)	Produces bile which contains bile salts that
	Emulsify fats for easier digestion 1 mk
	Neutralize hydrochloric acid from the stomach 1 mk
d)	Peristalsis- wavelike muscular contractions of the walls of the alimentary canal facilitate movement of food to lower regions 1 mk
	Assimilation- Incorporation of the nutrients into the body tissues, through processes such as respiration to produce energy. 1 mk
3	a)	Name substance M,Y and ion X
				M-Vitamin K
				Y-Fibrin 
				Ion X-Calcium ions (Ca2+)
b)	Significance of blood clotting
	Prevent excessive loss of blood1
	Prevent entry of bacteria  into the body
c)	Body tissue1
d)	Taking fluids/Tranfusion
e)	Presence of small amountsof anti-clotting factors in blood e.g heparin and stability of platelets.
4		a)  i)   Predators feed on other animals hindering population growth of the prey; Distribution of the predators depends on availability of prey; the more the prey the more the predators/the more the predators, the fewer the preys
ii)	Light- Plants need light for photosynthesis/flowering/closing and opening of stomata; Habitat with light of high intensity has more plants that will support more animals
	Competition- Organisms usually struggle for reasons- light/water/air/nutrients- this result in members better adapted to survive the competition hence increase in members.
b)	Succulent stems and leaves
	For storage of water and food for use by the plants when conditions are harsh.
	Short life cycle- To flower and form seeds within a short period when water is available; 
5	a)	 Genes located on the same chromosome1 mark
	b) Parental phenotype	Normal	x	Carrier  1 mk
					man			woman
 (
X
H
) (
X
H
)	          Genotype		XHY			XHXh	 1 mk
 (
X
h
) (
Y
) (
Gamete
Fusion
)				




 (
 1 mark
)


 (
X
h
 Y   1 mark
) (
X
H
 Y
) (
X
H
 X
h
)
 (
X
H
 X
H
)

		Phenotypes	2 normal girls
						1 normal boy
						1 haemophiliac boy
c)	Haemophilia gene is X linked and since males carry only one X chromosome the presence of haemophilia gene results in them being haemophilia . Y chromosome is therefore empty for the gene 1 
d)  	Colour blindness/hairy pinna/hairy nostrils 1 mk
6	
a)	GRAPH
b)	38.5±0.5
c    
i)	dry weight increased due to inco-rporation of the hydrolysed food from the endosperm
ii)	Decrease from day 0 to 8 due to hydrolysis of stored starch; it then increases to day 14 due to synthesis of food/formation of new cells and tissues.
d)	
i)	5 days
ii)	4 ½  days
e)	Medium for transport of dissolved food to growth regions
	Activates enzymes
	Hydrolysis of stored food
	Soften seed coat causing emergence of the radicle.	
f)	Optimum temperature warmth		(2 marks)
	Oxygen
7	
a)	Significance of transpiration absorption of water from the soil; movement of water up to the xylem due to transpiration pull; Absorption of mineral salts from the soil; cooling of the plant temperature; brings about turgidity in plants;.	(any 4)
b)	High light intensity; increases evaporation of water from mesophyll cells of the leaf; increasing the diffusion gradient between the intercellular spaces and the atmosphere; hence high rate of transpiration. 
	Low humidity; Provides great saturation deficit; hence high rate of transpiration.
	Wind/air currents; wind blows satured air/water vapour around the leaf; increasing diffusion gradient between the leaf; increasing diffusion gradient between the leaf; increasing diffusion gradient between the inside and outside the leaf; thus increasing the rate of transpiration.
	Low atmospheric pressure; (Reject atmosphere pressure (alone) 
	Lowers the force that molecule require cells energy to escape; thus leads to increase in the rate of evaporation in the rate of evaporation hence high rate of transpiration
	Water availability: large amount of water in the soil increase absorption into the root hair cell; thus more water is lost out of the leaf through transpiration.
8	a)	Describe how urea is formed			(5 marks)
	Excess amino acids is not used but  broken down in a process of deamination
	Amino group (NH2) of the amino acid is renewed and used to form ammonia
	Ammonia is then taken into the ornithine cycle where sense of reaction result into the formation of urea, less toxic substance than ammonia
	Urea formed is then released into the blood
	Urea in blood is then passed into the glomerulus in the kidney
	Urea plus water is eventually passed out as urine
b)	Describe the path followed by urea until it is eliminated form the body	(15 marks)
i) Urea formed is then released into the blood stream and passed into the kidney glomerulus via the afferent arteriole.
ii) In the glomerulus, ultra filtration of the blood dissolved molecules takes place, urea and amino acids are forced out of the glomerulus into the cavity of the bowman’s capsule.
iii) Urea filtrate form the Bowman’s capsule flows into the Nephron renal tubules.
iv) Urea flows into the proximal convoluted tubule as glomerular filtrate containing amino acids, glucose, water and mineral salts, these are actively reabsorbed into the blood,
v) Urea and remaining mineral salts flows into the loop of Henle where the salts especially sodium chloride are reabsorbed into the blood stream.
vi) Urea  with water flows into the distal convoluted tubule and a controlled amount of water is reabsorbed in to the blood by osmosis.
vii) Urea and remaining water passes into the collecting duct and passed out as urine-resulting in a composition of 25% urea and 95% water.




ELDORET EAST JOINT EXAMINATION (EAST)
BIOLOGY PAPER 3
MARKING SCHEME
1	
a)	Blue black/black colour1 is formed
b)	Colour of Benedict’s solution remains1
c)	Set up A -Colour changes from 1 blue to green to yellow
	Set up B- Colour of Benedicts remains (reject no change)
	Set up C-Colour of Benedicts 1 is retained
d)	Set up A-Enzyme amylase/diastase invertase hydrolyse starch to reducing sugar.
	Set up B- Boiling denatures/destroy enzymes hence starch is not  converted to reducing sugar
	Set up C- HCl provides  unfavourable pH for enzyme Amylase, hence 1 starch not converted to reducing sugar.
e) Q- Enzyme Amylase/diastase/invertase
f) 37oC provide optimum temperature for reaction of enzyme Amylase/diastase
g) Oxidized to provide energy/ATP stored as glycogen.1
h) Cotyledon1
2	a)	Phylum – Chordata
		Class			Pisces		(reject fish)
b) Operculum; allow passage of water during exhalation.
c) 
	  [image: ]
d)	Numerous gill filament to provide large surface area for gaseous exchange.
	Presence of rakers to filter or trap solid particles which might damage the gill filaments
	Has gill bar which support gill filament and rakers;
e)	i)	Camouflage
	ii)	To reduce friction during movement
3    a)i)	Method- wind		(1 mark)
	Reason- has wing-like structure to increase surface area so that it is easily blown away by air currents.		(1 mark)
b)	i)	   Type of fruit A- Indehiscent 		(1 mark)
	ii)	Placentation- marginal 		(1 mark)
	iii)	Feature that adapts fruit A to its agent or dispersal.
				Presence of hooks to stick on the fur of passing animals.1 mark)
c)	
i)	Type of asexual reproduction- Budding	(1 mark)
ii)	 
· Small area of the cell of a plant cell softens forms a projection of a bud.
· The bud grows in size and forms a new cell organelles
· Therefore the bud separates off forming a new bud organism
· and as the fruit bud separates off, another new bud organisms forms(4 marks)
iii)	Plenty of sugar			 1 mark)
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231/1 – BIOLOGY MARKING SCHEME PAPER 1
 1.  (a)	Development of ovary to a fruit without fertilization;              					(1mk)
	(b)	Auxins/IAA; Giberellins/Giberellic acid;							(1mk)
2.	(i)	Ribosomes;											(1mk)
	(ii)	Endoplamic reticulum;										(1mk)
3.	(a)	Protoctista;											(1mk)
	(b)	Pseudopodia (Rej. Pseudopodim)								(1mk)
	(c)	Osmoregulation/get rid of excess water/Remove excess water.					(1mk)
4.	Ethanol/Alcohol 		any 2
	Energy/ATP/heat											(1mk)
5.	SebumKills micro-organisms (Rej. antiseptic)	Cools the body.					(2mks)
	Getting rid of waste/excretion/removal of lactic acid/removal of excess salts/removal of excess water.	any 2	
6.	
(a)	Number of body parts;
	Number of appendages
	Presence and number of antennae;
	Presence and number of wings;		any two							(2mks)
(b)	Insecta;												 (1mk)
7.	Blood has no antigens and does not cause agglutination (with other types);				(1mk)
8.	
(a)	Osmosis;												(1mk)
(b)	Visking tubing will become turgid/increase in volume/bulge/swell/become big/expand/ become large/become distended;												(1mk)
(c) 2M sucrose solution is hypertomic/1M sucrose solution is hypotonic; water molecules move from the 1M sucrose solution in the beaker into he 2M sucrose solution the visikng tubing; by osmosis; (through the semi-permeable visking tubing).											(2mks)
9.	
(a)	(i) Inability of he pancreas to produce insulin;
	(ii) Inability of the pituitary gland to produce Anti Diuretic Hormone  (Rej. ADH alone);		(1mk)
(b) Put the victim’s urine in a test tube; Add equal volume of Benedict’s solution and heat the contents; colour of Benedict’s solution turns brown; This indicates the person is having glucose in the urine, which is a sign of diabetes mellitus.											(3mks)
10.	
(a)	Green plants  Grasshoppers  Lizards  Domestic cats.						(1mk)
	Green plants  Mice  Snakes  Wild cats						(1mk) Any two	
 (b)	Mice;												(1mk)
(c) Green plants would dry/reduce; primary consumers such as mice and grasshoppers would die/reduce in population;Secondary consumers such as lizards, domestic cats and snakes would all reduce in population/die/migrate;Hawks would die/migrate;	Any 3						(3mks)		
11.	(a)	Parental phenotype blood A	Blood group B
	Parental genotype AO	   x   BO;

	Gametes;
	A
	O
	

	B
	AB;
	BO
	

	O
	AO
	OO;
	(4mks)




(b)												(1mk)
12.	
(a)	A – Antipodal cells.											(1mk)
	D – Synergids											(1mk)
(b)	To fuse with the other male nuclei to form the triploid endosperm.					(1mk)
13.	(a)	Xylem;												(1mk)
 (b)   Deposition of lignin on their walls; (Rej – Lignin alone)						(1mk)
14.	A – Zone of cell differentiation;									(1mk)
	B – Zone of cell elongation;										(1mk)
	C – Zone of cell division;										(1mk)
 (b)	Protect the root tip;											(1mk)
15.	(a)	Pepsinogen;											(1mk)     
	Trypsinogei;											(1mk)
	(b)	Not to digest the glands that secrete them and the lining of the alimentary canal;			(1mk)
16.	(a)	
(i) 	Gradual change of living organism from simple life forms to more complex forms over a long period of time;   
(ii) Structures which have different embryonic origin but perform the same function;                                   (1mk)
(b) Comparative embryology is the study of embryo development in different animals; If embryo’s of different animals have similar structures at one stage; then such animals  are said to have a common origin; (3mks)
17.	
(a)	Motor neurone;											(1mk)
(b)	A – Axon;												(1mk)
	B – Sensory dendrites/Receptor dendrites;								(1mk)

(c) [image: ]
 																(1mk)




18.	
(a)	Premolar/molar;											(1mk)
(b)	Has two roots/has cusps/ has broad surface;								(1mk)
(c)	Has cusps to increase surface area for grinding food.
	Has a broad surface to increase surface area for chewing/grinding.
	Has two roots for firm anchorage in the jaw.	Any one						(1mk)
19.	
(a)	(i)	Oxygen;											(1mk)
	(ii)	Carbon (IV) oxide;										(1mk)
 (b)	Oxyhaemoglobin;											(1mk)
(c)	The blood plasma except blood cells and proteins, that has filtered out of the capillaries into the intercellular space;												(1mk)
20.	(a)	Spermatozooa;											(1mk)
	(b)	To fertilize the ovum;										(1mk)
	(c)	K – Head;											(2mks)
				L – Middle-piece;										(1mk)
				M – Tail;											(1mk)
21.	
(a)	Lumbar;												(1mk)
	Prominent Centrum to provide support;								(1mk)
	Prominent transverse processes.
	Prominent facets.			Any one

(b)	A – Neural spine;											(1mk)
	D – Neural canal;											(1mk)
(c)	Provide support for the back;									(1mk)
22.	Nitrogen;
	Strengthens plant cell walls/Formation of the middle lamellae during cell 
	division/protein synthesis;			
	Stunted growth;
	Magnesium;											(4mks)
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1.	(a)	
	B – Sap vacuole/cell vacuole/vacuole;						(3mks)
	C – Tonoplast;
	D – Chloroplast;
(b)	Cellulose;										(1mk)
(c)	Active transport.									(1mk)
(d)	The cell sap is hypertonic to distilled water; hence water molecules move into the cell by osmosis; making it swell and eventually burst/get haemolysed;						(3mks)										  
2.	(a)	I	- XNY;									(1mk)
	2	XNXn;										(1mk) (
X
N
Y;
X
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X
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X
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;
;
;
;
Parental genotype
Gametes
Offspring’s
(4mks)
X
)
	(b)








(c) A – Non-disjunction;
	B – Translocation;									3mks max	(2mks)
	C – Inversion;									
3.	(a)	
(i) 	Structural similarity.
	Both show the pentadactyl limb structure;						(1mk)
(ii) Adaptational difference.		
· Human arm has five digits separated into four fingers and an opposable thump for grasping;	
-    	The bat wing has five digits which are long and spread apart to support a large membranous wing for flight;	
(b) Different shapes and sizes of beaks in birds;
  	Different feet structure in birds;							(2mks)
(c) Chemical evolution explains the origin of life as having occurred when simple chemical compounds reacted to form the simplest life forms; organic evolution is the progressive development of complex organisms from simple pre-existing life forms over a long period of time;					(2mks)
(d)	Palaeontology;									(1mk)
4.	(a)	Pituitary gland;									(1mk)
(b)	II	- Testosterone;
	III	- Follicle stimulating hormone;
	V	- Luteinising hormone;
	VI	- Progesterone;									(4mks)
(c)	Sterility/lack of spermatogenesis; failure of secondary sexual characteristics; 		(2mks)
(d)	Inhibit production of FSH/inhibit production of LH;					(1mk)
5	(a)	Ascaris;									(1mk)
(b)	Intestines of humans/Pig Acc. large intestine/duodenum.				(1mk)
(c)	Adaptations:
· Has two hosts to ensure survival;
· Lays numerous eggs to increase chances of survival;
· Has thick cuticle which protects it against digestive enzymes of the host;
· Eggs have a protective shell to survive harsh environmental conditions;
· Has tissues tolerant to low oxygen/can survive under low oxygen concentration;
· Produce anti-enzymes to counteract the effect of the host’s enzymes;
· Has a muscular pharynx through which it sucks digested food from the host’s intestine;	Any three(3mks)
(d) Prevention
· Proper sewage disposal/proper use of toilet facilities;
· Maintain proper personal hygiene/washing hands after visiting the toilet;
· Boiling/treating drinking water;
·  Proper cleaning of vegetables and fruits;		Any three				(3mks)
6.	
(a)	Labeling of axis;;									
	Scale	;										(1mk)
	Curves;;											(2mks)
	Plotting points;;										(2mks)
(b) 24ºC;
(c) Sweat production increases with increase in temperature; because high temperatures increase the vaporation rate, hence more sweat is converted to water vapour;  This uses latent heat of vapourisation from the body causing cooling;											(3mks)
(d) An increase in temperature decreases the amount of urine produced;  This is due to increased sweating which raises the osmotic pressure of blood;  A lot of water is reabsorbed into blood in the kidney tubules resulting in the production of little, concentrated urine;							(3mks)		
(e)	Hair - When hot, the erector pili muscle relax; the hair lies that on the skin surface; to reduce insulation and encourage heat loss;
	OR	- When cold, the erector pili muscles contract; causing hairs to stand; and trap a layer of warm air which insulated the body;										(3mks)
	Blood verses	- When cold blood vessel; constrict (vasoconstriction); Less blood flows near skin surface; reducing heat loss by radiation and convection;
	OR	- When hot, blood vessels dilate (vasodilatation); more blood flows on the skin surface; increasing heat loss by radiation and convection thus cooling the body;						(3mks)
	Sweat glands	- When hot, sweat is released; it evaporates, taking latent heat of vapourisation from the body; hence cooling it;
OR	- When cold, sweat glands release less sweat; there is less evaporation; and hence less heat loss;Total (9mks)
														max (6mks)	
7.
· It is muscular/has cardiac muscles; which are myogenic (does not need nervous stimulation) to pump blood;
· It is supplies by vagus and sympathetic nerves; which controls the rate of heart beat; (depending on body’s physiological requirements)
· It has tricuspid valves and bicuspid valves; (between atrium and ventricles) which prevent back flow of the blood into the right and left ventricles respectively.
· Present of valve tendons attached to the walls of ventricles and to the atrium ventricular walls; to prevent atria-ventricular valves from due to changes in the pressure in the ventricles;
· Heart is supplied by coronary artery; which supplies food and oxygen to the cardiac muscle for their pumping action; the coronary vein; in heart removes metabolic wastes;
· The heart is enclosed by the pericardium membrane; that secretes a fluid which lubricates it (reducing friction on the walls as it bumps);
· The heart is divided into two by the atria-ventricular septum; that prevent mixing of oxygenated blood and deoxygenated blood;
· The left ventricles has a thick muscular wall; to pump blood at higher pressure to the distant body issues;
· The outer part of the pericardium has a fatty layer; which act as a shock absorber; keeps the heart in position.
· The Sino Atrial Node (S.A.N) the pacemaker region); which initiate the wave of    contraction leading into contraction and relaxation of muscles; the arterial-ventricular  node; in the heart spreads out waves of contraction throughout the heart creating the  heart beat;
8.	
· Water exists as a thin film in the soil between soil particles; The concentration of cell sap is greater than that of the surrounding solution in the soil; Thus drawing water molecules across the cell wall and cell membrane into the root hair cells; by osmosis; water drawn into the root hair cell dilutes the cell sap/makes it less concentrated than that in the adjacent cell; water moves into the cortex  cells (of the root); across the  endodermis by active transport; into the xylem vessels of the root); then conducted up into the xylem (vessels) of the stem; into xylem of leaves; water is pushed/rises up the stem by root pressure; (in the xylem vessels) water rises by capillarity; cohesion; and adhesion forces; water moves as a continuous uninterrupted water column in the xylem vessels up the tree to the leaves.
· As water vaporizes from the spongy mesophyll cells; their cell sap becomes more   concentrated  than that of the adjacent cells; This increases the osmotic pressure of the spongy mesophyll cells; As a result water flows into the cells from other surrounding cells; which in turn takes in water from xylem vessels within the leaf veins; This creates a pull/sunction force/transpiration pull; that pulls a stream of water from xylem vessels in the stem and roots; The transpiration pull maintains a continuous column of water from the roots into the leaves (transpiration stream);
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1.	(a)	
(i)	Chondata											(Max 1mk)
(ii)	Pisces											(Max 1mk)
(iii)	Presence of lateral line/operculum/gills/fins							(Max 1mk) 
(b)	
· Streamlined body for easy movement.
· Presence of fins for swimming/balance.
· Presence of gills for breathing in water/gaseous exchange.
· Presence of lateral line helps detect vibrations/movements in water/disturbance in water.	(Max 3mks)
	(c)
	Food 
substance
	Procedure
	Observations
	Conclusions

	
	Protein
	To the extract add dilute NaOH dilute solution and 
1% copper sulphate 
	Purple colour 
appears
	Protein 
present

	
	Reducing 
sugars
	- To the extracted add 
   Benedict’s solution
- Boil/warm 
	Blue colour remained  
	Reducing sugar absent   



											




	(Max 6mks)
		NB:	If procedure is wrong stop marking.
2.	(a)	Specimen	Steps followed		Identity
	D3			1a			Pinaceae         
	D4			1b, 2a, 2b 		Mimosaceae    
	D5			1b, 2b, 4b		Geranaceae      	
	D6			1b, 2b, 4a       		Graminae         
	D7			1b, 2a, 3a       		Rosaceace        
NB:	If steps are wrong, stop marking							(Max 10mks)
(b)	
(i)	Semi arid/Dry/Desert/Arid									(Max 1mk)
(ii)	Small/reduced/needle-like leaves;
	Presence of thorns/spike;			Any one					(Max 1mk)
(iii)	To conserve water/reduce transpiration rate/reduce water loss.				 (Max 1mk)
(iv) Thorns/spikes to provide protection against injury by browsers/herbivores/ predators.		(Max 1mk)	
3.	(a)	
	A – Rough endoplasmic reticulum; 
	B – Lysosome; Rej. lysosomes.			
	C - Mitochondrion;  Rej. Mitochondria.
	D – Golgi bodies/apparatus ; 
(b) W – Site of photosynthesis; 
	X – Site of protein synthesis;  Acc. Protein synthesis.		
	Y – Containing hereditary materials/chromosomes/genetic material/manufacture of ribosome’s; 
	Z – Site of attachment of respiratory enzymes; 
(c)	NB:	Labeling must be on the diagram.
		Award 0 if otherwise. 
(d)	Inner membrane folded into cristae;  to increase the surface area of respiration; 
 (e)	(i)  Packaging of proteins/lipids;
	(ii) Manufacture of lysosomes;
	(iii) Secretion of substances outside the cell;							(Max 2mks)
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1.	(a)	Vibrio cholerae; (1 mark) Rej. If binomial rules not applied.
2.	(a)	Mitochondrion rej mitochondria; 						(1mk)
	(b)	Cristae; (1mk)
	(c)	Site where respiration occur;   habours respiratory enzymes]			(any one) (1mk)
3.	(a)	Concentrates light from the source and directs it to specimen;			(1mk)
	(b)	Aperture below the condenser that regulates amount of light passing the condenser; (1mk)
4.	(a)	         
· Have biconcave disc shape which increases the surface area for exchange of gases  by diffusion;
· Have haemoglobin which has high affinity for oxygen; (hence faster transportation    of oxygen).
· Lacks nucleus to provide more room for packaging of haemoglobin;
· Have thin plasma membrane that allows faster/rapid diffusion of gases.
· Have carbonic anhydrase which accelerates loading and off loading of carbon (IV) oxide for faster carbon (IV) oxide transport;	(any three)							(3mks)
1. Carbamino haemoglobin;
	Carbonic acid;									(1mk)
1. 
(i)	Helps in formation of spindle fibres;
	Helps in formation of cilia and flagella;						(any one)	(1mk)
(ii)    Helps in formation of ribosome’s;							(1mk)
6.   
(a)	X – Guard cell;
	W – Stoma; rej. Stomata
1. Have chloroplast that help in the process of photosynthesis;
	Have thin outer wall and thick inner wall to enhance bulging during opening of stomata;
7.	
(a)	Epigeal germination is that type of germination where the cotyledons emerge above the ground; while hypogeal germination the cotyledons remain underground;
1. Presence of germination inhibitors; Acc. Abscissic acid immature embryo;
 	Absence of enzymes that facilitate germination;
8.	
(a)	Presence of more than two sets of chromosomes in a cell;				(1mk)
1. Albinism;
1. Haemophillia;
1. Colourblindness;		
1. Sickle cell anaemia	(any three)							(3mks)
9.	
(a)	Homologous structures are structures that have a common embryonic but have been modified to perform different functions; while analogous structures have different embryonic origin but have evolved to perform similar functions;	(2mks)
1. The breaking up, drifting and separation; of the big land mass to form the presents  day different continents;
10.	
(a)	Sensory neurone;
	Cell body is off the axon;
1. Q – Cell body
	Z – Schwann cells
11.	(a)	
- 	Collenchyma;
- 	Scherenchyma;
- 	Xylem;
- 	Tracheids;									(any three)	(3mks)
1. Smooth muscles;
12.	(a)	Resolving power is the ability to distinguish two close parts as separate entities; (1mk)
1. Diameter of field of view = 3mm
				No of cells 20 cells
				1mm = 1000m
				3mm = 3000m;
				Size of 1 cell = 3000 = 150m;	(2mks)
		    			20
13.	
(a)	Transpiration is the loss of water inform of water vapour; while guttation is loss of water in form of water droplets;											(2mks)
1. Loss/removal of excess water;
	Enhances absorption of water;								(2mks)
14.	(a)	
· Have thin film of moisture to dissolve gases for efficient diffusion;
· Have a thin epithelium for faster diffusion of gases;
· Have a large surface area for maximum gaseous exchange;
· Have a network of blood capillaries for transportation of differing gases; (any three)		(3mks)
(b)	Red blood cell;										(1mk)
15.	
(a)	Respiratory quotient is a relationship between oxygen consumed and carbon (IV) oxide produced; which oxygen debt is the amount of oxygen required to breakdown lactic acid produced during anaerobic respiration;(2mks)
(b)	Cytoplasm											(1mk)
16.	(a)	Intermittent growth curve;								(1mk)
	(b)	Moulting;										(1mk)
	(c)	Allows growth to take place;
	(d)	Arthropoda; rej wrong spelling
17.	
(a)	Process whereby nature selects those organisms that are well adapted to the prevailing environmental conditions enabling them to survive to reproductive maturity; and rejects those poorly suited.		(1mk)
1. 
-     Fossil records;
1. Comparative embryology;
1. Comparative serology;
1. Comparative cell Biology;	
1. Comparative anatomy (any 3)								(3mks)
18.	
(i)	Have high concentration of cones for visual acuity;						(1mk)
 (ii)	Have tough corrective tissues which helps to support and protect other parts of eye ball;	(1mk)
1. Have cilliary muscles whose contraction and relaxation alters the tension exerted on suspensory ligaments;  thus the curvature of lens.									 (1mk)
19.	Intervertebral disc;										 (1mk)
20.	
(a)	Gases exchanger is passage of respiratory gases across the respiratory surface; while ventilation is the process of bringing in air rich in oxygen and removing out air rich in carbon (IV) oxide;			(2mks)
 (b)	(i)    Gill filaments; rej gills.
	(ii)   Tracheoles’
21.	(a)	
· Arteriosclerosis;
· Coronary thrombosis;
· Heart failure;
· Hypertension
· Atherosclerelosis;										(any 2)	(2mks)
1. The heat muscles is myogenic; capable of undergoing contraction and relaxation without nervous stimulation	
22.	Botany;
	Zoology;											(2mks)
23.	(i) Attracts organisms using food as a bait; and traps them.  					(1mk)
	(ii) Sucks small organisms from bark of a tree;						(1mk)
24.	Presence of valves to prevent back flow of blood;
	Thin walled which are less muscular and have few elastic fibres and wide lumen for blood to flow under low pressure;											(2mks)
25.	Ultra filtration;										(1mk)
26.	Serum is blood plasma whose plasma proteins have been removed;
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1.	(a)
(i) 	As the temperature increases, the rate of reaction increases; The increase in temperature increases the kinetic energy in the enzyme molecules; This increases the rate of collision hence the increase in rate of reaction;																(3mks)
(ii) The rate of reaction decreases; This is because the enzyme got denatured due to high temperature;	(2mks)
(b)	Maximum rate of reaction/optimum temperature for enzyme;						(1mk)
(a) 
-    	Changes in pH;
· Substrate concentration;
· Enzyme concentration
· Enzyme inhibitors; 	(any two)									(2mks)
2.	(a)	Phenotype		Normal man		Carrier woman
					Phenotype		XCY		X	XcXC			;
 (
;
) (
X
C
Y
X
c
X
C
X
)					Gamete

 (
;
)

		
					Offspring;		XCXc		XCXC		XcY	      XCY  ;
					Carrier	Normal	Colour       Normal ;
					female		female		blind           male
									male				(Max 5)
(b)					XCXc	:	XCXC	:	XcY	 :     XCY  ;
					1	:	1	:	1	:	1					(1mk)

(c)	 (i)  Allele  - Alternative form of a gene located in same gene loci that control a particular characteristic;(1mk)
(ii) Genetic engineering is identification of a desired gene, isolating and transferring it from one living organism 
	      to another;											(1mk)  
3.	(a)	
(i)  Converts sound waves into sound vibrations;  Transmits sound vibration to ear ossicles;		(1mk)
(ii) Equalizes air pressure between middle ear and outer ear to prevent distortion of ear drum;		(1mk)
(iii) Maintenance of balance;										(1mk)
(b) Growth movement of part of plant in response to unidirectional external sermulus; 			(1mk)
(ii) 
· Phototropism expose leaves to maximum light absorption to enhance photosynthesis;
· Hydrotropism enables roots to seek water;
· Haptotropism enables plants to obtain mechanical support;
· Geotropism enables plant roots to grow deep in soil offering anchorage;
· Chemotropism enables pollen tube to grow towards the embryo sac  thereby facilitating fertilization;															(any three)	(3mks)
(c)	Protects the brain; and the spinal cord.								(1mk)
4.	
(a)				A – Root hair;
				B – Cortex;
				C – Endodermis;
				D – Xylem’											(1mk)
(b) Absorbs water and mineral salts;
(c) 
- 	Has long tube which is continuous from roots to leaves;
· Lignified making it very strong and prevent it from collapsing;
· Has narrow lumen to increase capillarity;								(3mks)
5.	(a)	
(i) 	Tube A absorbed water from basin by osmosis; (and swelled up) since it was put into hypotonic solution;	
(ii) Tube B was put into hypertonic solution; it loses water to the basin by osmosis and shrunk; 		(2mks)
(b)	Liquid in tube A;	(1mk)
(c)	Cell membrane;	(1mk)
(d)	Osmosis;
(e)	Its the bursting of red blood cells when placed in a hypotonic solution after absorption of water by osmosis;
	- Rej. bursting of animal cells.
[image: ]6.

























	P = 2
	S = 2
	C = 2
	I =  1
	A = 1
 (b)	(i)	3 times;
	(ii)	Once;
 (c)	
· Food availability;
· Temperature;
· Pest and parasite infestation;
· Ratio of male to female;
· Migration;
· Predation;
· - Natural calamities;											Any 4
(d)	
(i)  	Between 0 – 7 weeks; no litter since the adult mice were undergoing gestation; and number rises to 6 on the day 7 following birth of first litter;										(1mk)
(ii) Week 7 – 14; population remains constant as the first litter attain maturity; 				(1mk)
(iii) Week 21 – 28 population remain constant as second litter matures; 					(1mk)
(iv) Week 28 – 35 first litter and second litter and parents reproduce the third litter hence population of litters increases; (1mk)
(v) Week 35-42 population remain constant as the third litter matures.					(1mk)
(vi) Week 42 – 49 population of litter rises again due to reproduction of 1st, 2nd and 3rd litters and initial parents;	(6mks)	Max 4											(1mk)
(e)	(i)   14 – 12 weeks; 4 pairs.										(1mk)
	(ii)  42 – 49 : 19 pair.										(1mk)
7.	
· Cornified layer; made up of dead cell that protect the inner tissues against mechanical damage/invasion by bacteria/reduce water loss;
· Granular layer; made of living cells that give rise to cornified layer;
· Malphigian layer; made of actively dividing cells that give rise to new epidermis;   It contain melanine; that give the skin it colour/protect inner tissue against harmful  ultraviolet  rays from the sun;
· Blood vessel; that supply oxygen/nutrient to the skin/Remove carbon (IV) oxide  metabolic waste blood temperature (vasodalate and vasoconstrict);
· Nerve ending; that detects changes in temperature/touch/pressure/pain within the body;
· Sweat glands; cool the body when water in sweat evaporate; sweat excrete excess  water, /mineral salts/urea/lactic acid/carbon (IV) oxide;
· Hair: Stand erect on skin surface when it coiled to tap more air that insulate the body  against heat loss; lie flat on skin surface to trap less air thus encouraging heat loss.
· Sebaceous gland; secrete sebum; which is antiseptic/kill bacteria sebum; males hair  water proof epidermis flexible;
· Subcutaneous layer; that store fat that insulate the body against heat loss;	(24mks)   Max 20
8.	The menstrual cycle begins on the first day of the menstrual flow.  The flow is caused by the shedding of inner lining of uterine wall.  At the beginning of each cycle follicle stimulating hormone (FSH); produced by the pituitary gland; stimulate development of a graafian follicle; (in one of the ovary).  It also stimulates the follicles; to start secreting oestrogen; sharp increase in oestrogen just before mid-cycle triggers an increase in release 
	of luteinizing hormone (L.H); as well as follicle stimulating hormone; from pituitary gland; luteinizing hormone stimulate the final maturation of the graafian follicle; and ovalution; Following ovulation, the remnant of graafian follicle are re-organized into corpus luteum through the influence of luteinizing hormone; The corpus luteum; secretes the hormone progesterone; as well as oestrogen; The immediate effects of oestrogen is to promote repair of inner lining of uterine wall; that had sloughed off during menstruation, oestrogen together with progesterone; cause the lining to get thickened/folded/invaded by blood vessel; in readiness for implantation.  Progesterone also inhibit follicle and luteinizing hormone production; which in turn prevent development of another follicle.  If fertilization of the egg does not take place the corpus luteum degenerates; production of preogesterone and oestrogen fall; and inner lining of uterine wall slough off.	(20mks
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	1.(a)
	Food substance
	Procedure
	Observation
	Conclusion

	
	Starch
	To a little amount 
suspension (W) add 
a few drops of iodine 
solution ;
	Yellow/brown 
colour removed;
	Starch absent;

	
	Reducing 
sugars
	To a little amount 
of suspension W 
add a equal amount 
of benedicts solution 
and heat to boil.
	Blue colour 
remained;
	Reducing 
sugar  absent;

	
	Non reducing sugars
	To a little amount of 
suspension W add a few 
drops of dilute HCl and 
boil, cool then add sodium 
hydrogen carbonate until 
fishing stop.
- Add an equal amount 
of benedicts solution 
and heat to boil;
	The colour change 
from blue-green-
yellow to orange/brown/red;
	Non reducing sugar;

	
	Proteins
	To a little amount of 
suspension W add 
sodium hydroxide solution 
and then copper sulphate dropwise;
	Colour changed 
to purple/violet;
	Proteins presents;


															(Max 12 marks)
(b)	Proteins – Pepsin/Trypsin/erepsin;
	Non reducing sugars sucrase/invertase;								(2 marks)
(c)	Hydrolyses/converts/breakdown non reducing sugars into monosaccharide /reducing sugars/simple sugars.
	2.(a)
	D1
	1b, 3a, 4b, 6a
	Bignonaceae
	

	
	D2
	1b, 3b, 7b, 9a
	Commeliceae
	

	
	D3
	1a, 2a
	Pinaceae
	

	
	D4
	1b, 3a, 4a, 5a
	Mimosaceae
	

	
	D5
	1b, 3b, 7a, 8b
	Geranaceae
	

	
	D6
	1b, 3b, 7a, 8a
	Graminae
	

	
	D7
	1b, 3, 4b, 6b
	Compositae
	(14 marks)



(b)	Semi-arid/Dry/desert/Arid		(any)	(1 mark)
3.	
(a)	A1 – Lumbar vertebrae;
	A2 – Cervical verterbrae;
	A3 – Thoracic vertebrae; X – Vertebraterial canal;
(b)	Y – Neural spine;
	Z – Neural canal;											(3 marks)
(c)	Cervical region/neck region;										(1 mark)
(d)	Provide site for passage of nerves and verterbraterial arteries;						(1 mark)
(e) A1
· Presence of many transverse processes to offer large surface for attachment of muscles;
· Presence of neural canal for passage of spinal cord;
· Presence of Centrum for provision of support;						(Max 2) (2 marks)
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1.	
(i)  	a) It is the study of insects.										(1 mark)										
	b) Bait trap												(1 mark)												
(ii)  To attract and trap small animals;accept examples like rats	
2.	
a) 	It is a system of naming living organisms where it is given a scientific name; species and 	genus name.	 (1 mark)											
b)	Bilaterally symmetrical										(2 marks)										
· Triploblastic & coelomate; have notochord (on dorsal side); Complete digestive system; 	 well developed brain & spinal cord; Heart ventrally located (first 2)					
3. 	Allow movement of substances between the wall and outside						(2 marks)						
	Protects cell from bursting.	
	Structural support to the cell / no collapsing.	
4.	Length of a cell = field of view in microns / no of cell						(3 marks)							
				    			no. of cells							  = 8 x 1000/8 - 100m;			
5.	Oxygen concentration; glucose concentration; temperature; (first 2)					(3 marks)					
6.	High ligh intensity; high carbon (iv) oxide concentration; increase in temperature;			(2 marks)				
7.	a) To investigate whether light is necessary for photosynthesis;					(1 mark)						
	b) J - the leaf retained brown / yellow colour;							(2 marks)								
	    K - the leaf turned blue - black rej. blue/ black	
	c) Light was absent and it is necessary for photosynthesis;						(1 mark)						
8.	a) Leaf;												(1 mark)												
	b) Stoma; reject stomata										(1 mark)										
	c) Translocate water and mineral ions from root; translocation of synthesized food material 	 to other parts;																(2 marks)										
9.	It’s characterized by wheesing and difficulty in breathing; this is due to temporary narrowing 	of the air passages and thickening of the linings of the bronchi; causes are called Allergens 	eg  reaction to pollen, dust, spores & animal hair, hereditary, emotional stress, smoking cigarettes 	damages cilia resulting to accumulation of mucus lungs mucus collecting in lungs. Heavy cold. (any3)(3 marks)	
10.	Presence of hair / fur on their bodies; presence of mammary glands; show parental care;		(3 marks)			
11	a) anaerobic respiration;										(1 mark)											
	b) lactic acid;											(1 mark)												
	c) develop cramps;											(1 mark)											
12.	
a) 	excretion is the removal of metabolic wastes from the cells; while egestion is the removal of 	undigested and indigestible wastes materials from the body;					(2 marks)						
b) 	urea; carbon (iv) oxide; excess mineral salts; excess water	 first two only 				(2 marks)					
13.	It is presence of Rhuesus antigen on the surface of the red blood cells; individuals with this antigen 	are referred to as Rhesus positive; while those without are refererred to as Rhesus negative;				(3 marks)		
14.	Aldosterone; antidiuretic hormone;									(2 marks)									
15.	a) Diffusion; guttation; accumulation in bark/ pericarp, old leaves fall;	first two only		(2 marks)				
	b) Used as a meat tenderizer, used to treat indigestion.			first one only		(1 mark)						
16.	a) Arachnida											(1 mark)												
· Four pairs of legs; head and thorax fused / ceplathorax; lack antennae;				(3 marks)				
· Has simple eyes; lack wings;						(first three) 							
17.	(a)
(i) 	Biomass - refers to the quantity of dry matter of a given type of organism/dry weight of a given 	type of organism;															(1 mark)											
(ii) 	Ecosystem - Natural unit made up of biotic (living) abiotic (non living) factors that interact with 	one another to form a stable self sustaining system;									(1 mark)						
(b)	
· Has thick elastic cuticle / pellicle which protects it against the digestive enzymes of the host;	
· Has tissue tolerant to low oxygen concentration;	
· has muscular pharnyx through which it sucks digested food from host intestines;   	
18.	a) 
(i) 	Budding;												(1 mark)												
(ii) 	Yeast;												(1 mark)												
b) 	The process by which the blastocyst gets attached into the endometrium of the uterus;			(1 mark)			
19.	
· Providing adequate water;	
· Provision of oxygen;	
· Having mature embroys	
· Presence of germination hormones	
· Presence of factors necessary for germination;	
· Using viable seeds;	
· Mechanically breaking hard coats / scarification.			First two			(2 marks)						
20.	Plants	- Vascular cambium									(2 marks)											
					- Cork cambium		
	Animals 	- All over but at different rates;						(mention one)							
21.	Discontinuous variation - variation where there are no intermediates; eg male or female/tongue 	rolling/ ABO Blood groups;											(2 marks)										
22.	Blood transfusion;	
	Plant and animal breeding;	
	Genetic engineering;	
	Genetic counseling;									First three	(3 marks)										
23.	
a) 	Organic evolution - the gradual development of complex life forms from simple life forms	 over a large period of time;												(1 mark)										
b)  	Convergent evolution - it involves analogous structures; which have different embroyonic 	 origin; but have evolved to perfom similar functions;									(3 marks)							
24.	
a)  	Relay neurone;											(1 mark)											
b)  	Axon - transmits impulses away from the cell body;	
c)  	Dendron - transmits impulses towards the cell body;	
25.	Long - sightedness or hypermetropia;	
	Short - sightedness or myopia	
	Astignatism;	
	Presbyopia;	
	Cataracts;	
	Colour blindeness	
	Glaucoma;										First two	(2 marks)
26.	Structural differences	
	Skeletal muscles			Smooth muscles				
	Striped or striated			Not striated;				
	Not spindle shaped			Spindle shaped;				
	Contract and fatigue			contract and fatigue;				
	Very fast				very slowly;							(3 marks)											
27.	a) Malaria - Plasmodium  spp									(1 mark)										
	b) Whooping cough - Bordetella pertussis								(1 mark)
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1.	a)		A - Diastema;		
				B - Incisor		
b) 
· The teeth possess broad grinding surfaces.	
· The surface area of the upper teeth is further increased by being folded in to a W - shaped and that of the lower teeth by being folded in to an M - shape.			
· The ridges of the teeth are composed of hard enamel while the trough of dentine.	
· The jaw joint us very loose and allows forward, backward and side ways movements.	
· The masseter muscle which provide the power of grinding is large and temporal muscles which are used  for biting are small.		(Any two)					
c) 	trypsinogen		
	pepsinogen		
 	prorenin		(First two)				
d)  These are precursor of enzymes trypsin, pepsin and renin which are protein digestive enzymes. If produced 	in active forms, they would digest the wall of digestive systems.					
2.	a) Parental Genotypes			

						[image: ]	
b)	   401          819            408	
		101           101            101			 ;					
		   1    :         2.04     :   1.02		
		 1 red :       2 pink  :   1 white;		
c) 	Incomplete dominance;	
d) 	Haemophilia / red/gree colour blindness;	
3.	
a) 	Air is absorbed by moisture / dry surface does not absorb air;	
b) 	Highly vascularised; thin epithelium between gas and blood; has large surface area to ease diffusion. first 2	
c) 	(i)  Medulla oblongata;	
	(ii) Medulla oblongata contains the respiratory centre; that receives information about the levels of carbon (iv) 
					oxide and oxygen. 			
	Respiratory centre is connected to external intercostal muscles / and the diaphragm; via motor neurons;	
· As carbon (iv) oxide in blodd reaches respiratory centres it trigger medulla oblongata to transmit impulses to  the intercostal muscles and diaphragm muscles which respond appropriately.			
· In high carbon (iv) oxide levels in blood the medulla oblongata transmits impulses to the intercostal muscle; which act in such a manner as to increase breathing depth.			
· Other changes to lower the level of carbon (iv) oxide in blood include increased heart beat.	
· This leads to increased oxygen level in blood thereby meeting the demanding toxin respiration.	 (Any four marks)										
4.	a) 
(i)	Primary growth occurs at the apical (shoot and tip) requires apices where meristematic cells occurs causing plant elongation since cells divide by mitosis.			
	Secondary growth occurs at the cambium meristem increases width (girth) of the stem.	
(ii) 	Actively dividing cells.	
b) 
(i)   Located at the tip of roots and shoot / increase length of stem and roots 	
(ii)  Found at the base of internodes.	
	         - Responsible for elongation of internodes and increase in leaf sheath in grasses.	
(iii) Found near the periphery of stem and root responsible for secondary growth / growth in girth of stem 	and root / lateral growth called cambium and constitute vascular and cork cambium.				

[image: ]5.	a) 						;				(1 mk)											

b) 			D - Mitochondrion;	
	    E - Synaptic vesicle ;								(2 mks)									 	
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d) 	Regulating growth and development; control behaviour of animal; breeding; proper functioning of cells.	 (any 2)											
6.	a) A graph of heat production and heat lost in J/hr against air temperature in 0c	
									           Suitable: 	Scale 2 marks(2/3 of grid) [image: ]										
											Labelling of axes 1mk											
											Plotting of points 2 mks											
											Smooth curve 1mk											
											Identity of curves 1 mk											
											Total 7 mks											
b) 	28.50c + 0.1										(1 mk)										
c) 	
(i) 	Due to very high air temperature; heat production in the body is very low; and a lot of heat is lost 	 to the air;	
(ii) 	The temperature would be too high for enzymes to work; As a result, the subject may die as upper  critical temperature would be reached;								(5 mks)									
d) 	
(i) 	As sweat evaporates, it takes up latent heat of vaporization from the body; creating a cooling effect;	
(ii) 	Presence of thick fur / hair; thick sub-cutaneous layer; Hibernation;				(5 mks)			
e) 	Hypothalamus serves as the central thermoreceptor; as well a the thermoregulatory centre;	(2 mks)		
7.	a) Systole	
	When Atria contract, the blood is pumped into the ventricles;	
	The ventricles contract; pressure in them rises;	
	atrio-ventricular valves close; preventing blood from returning to atria; pressure forces open the semi-lunar valves; in aorta and pulmonary artery and blood enters these vessels;				
	Diastole when atria & ventricles relax; blood returns to the heart; the high pressure developed in the aorta and pulmonary artery; tends to force blood back towards the ventricles this closes the semi-lunar valves of the aorta and pulmonary artery; hence back flow into the heart is prevented; blood is forced through arteries causing a pulse.									
b) 	When blood vessels are injured platelets exposed are ruptured; and release thromboplastin;	
	Thromboplastin netrailizes heparin the anticlotting factor;	
	Thromboplastin activates prothrombin to thrombin; a process which requires calcium ions;	
	Thrombin activates conversion of fibrogen to fibrin; which forms a meshwork of fibres to trap red blod cells 	and form a clot;											(7 mks)													
8.
a) 	Location and appearance of chromosomes during mitosis.	
	Interphase; DNA replicates; chromosomes long and thin.	
	Prophase; chromosomes thicken and shorten; the chromosomes are seen clearly; as a pair of chromatids;	
	Metaphase; chromosomes line up around the equator of the spindle; attached by the cetromere to the spindle 		fibres;			
	Anaphase; chromatids are separated and are pulled apart by spindle fibres;	
	Telophase; chromatids reach the poles of the cell; uncoil and lengthen.				(15 mks)													
b) 	Role of hormones	
(i) 	Follicle stimulating hormone	
	Stimulates the development of graafian follicles;	
 	Stimulate the ovary to produce oestrogen;							(2 mks)								
(ii) Luteinising hormone	
	Causes ovulation;	
	Stimulates follicle cells to become corpus luteum;	
	Triggers the production of progesterone by corpus luteum.					(3 mks)						
(iii) Oxytocin	
	Causes the contraction of myometrium of uterus;	
	Released in waves during labour.	
	Bring about the birth of foetus.								(any 2)									
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(ii) Bleeding of gums and mouth; anaemia, poor healing of wounds, reduced resistance to infections;			
2.	a)  
(i)  	  Lumbar;												(1 mark)											
(ii)	  Sacrum;								   (1 mark)											 Rej. Sacral vertebrae					
(iii)  Structure R											(1 mark)										
	 caudal vertabrae; rej vertebra	
b) 	vertabrae fused together to a rigid structure called sacrum, this makes a very strong structure which transmit forces from the legs to the rest of the vertebral column. 				
	 First anterior sacral vertebral is large with wing like transverse processes;				(2 marks)			
c) 	Abdominal;												(1 mark)											
d) 	(i)  Lateral;												(1 mark)											
	(ii) Posterior;											(1 mark)											
e) 	a - Centrum;											(3 marks)											
	b - neural canal;		
	e - postzygapophysis;		
f) 	b and c offer large surface area for attachment of muscles;						(1 mark)						
f	passage of spinal nerves;										(1 mark)									
3.	a) 2 (b) Leaf network veined	
	    3 (b) Leaf margin serrated	
	    5 (b) Compound leaf pinnate	
	    6 (a) Compound leaf bipinnate									(4 marks)								
	b)	
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1.	Science of classification;
2.	
(a) 	Fallopian tube/ Oviduct;
(b) 	
· Funnel shaped opening which receives and conducts ova towards the uterus;
· Lined with cilia which waft the ovum towards the uterus;
· Has smooth muscles which contract to aid movement of the ovum;
3.	(a) 
	Partial preservation;
	Distortion of part of organism;	
	Subsequent geological activities ;
(b)	Acquired characteristics cannot be inherited;
4.	(a) 	(-ve) phototaxis;
(b)	Escape from predators;
	Avoid dessication / loss of water from the soft body;
5.	
(a) 	The amino acids are broken into amino group (NH2) carboxyl group (COOH). The amino group combines with hydrogen forming highly toxic ammonia;
It immediately combines with carbon (iv) oxide forming urea that is less toxic;
	The carboxyl group converted to carbohydrate and then oxidized or converted into neutral fats and deposited on the part of the human.
(b)	Bowman’s capsule
	Proximal convoluted tubule
	Distal convoluted tubule
6.	Activates prothrombin to thrombin;
	Neutralizes anti-clotting factor/ heparin
7.	Basal metabolic rate;
	Occupation/ Everyday activities;
	Age;
	Sex;
	Body size;
8.	Catching small flying animals/ Insects;
	Attracting and trapping small rodents;
9.	Enable the taxonomists to place origin in their correct group for reference;
	Help us understand the evolutionary relationship between different organisms;
	Help to arrange information about living things in orderly manner;
	Grouping bring together living organisms with similar characteristics but separate those with different;
10.	Cell size = Diameter of field of view;
		         	Number of cells
				    1mm = 1000µm
		   	 3 x 100
		       11
		    = 273 µm;
11.	(a) To show carbon (iv) oxide is necessary for photosynthesis;
	(b) To absorb carbon (iv) oxide in the flask;
	(c) By carrying out iodine test for the starch;
12.	Discontinous variation; where individuals fall into a number of distinct classes or categories/ with no
	intermediate; Continous variation; that exhibit a wide range of differences for the same characteristic
	or from one extreme end to the other;
13.	Carbon (iv) oxide produced in respiration is utilised in photosynthesis; oxygen produced in photosynthesis
	is used in respiration;
14.	(i) Vibrio cholerae;
	(ii) Entamoeba histolytica 
15.(a) 	Growth is an irreversible increase in size and mass while development is irreversible change in 
	complexity of the structure of the living things.
	(b)	In order to attain maximum size and mass which are essential for their body function;
16.	(a)	Gill; Rej Gills
	(b) 	Gill raker
	(c) 	Numerous to increase surface area over which gaseous exchange occur;
		Thin walled for rapid diffusion of gases; highly vascularized for transportation of respiratory gases
17.	Roots/ Root hair absorb water by osmosis; cell of the plant become turgid; leaves become firm/ spread
	out/ upright;
18.	Current continent existed as one large land mass uresia/ Quanada/ Pangea; the present continent drifted 
	leading to isolation of organism; organism in each continent different lines; hence emergence of new 	species.
19.	Nail would remain at the same point; but embedded inside the stem; Tree grow vertically through addition 	of new tissues and the tip; and increases in width through addition of new tissues at the periphery.
20.	Protandry/ Protogyny
	Heterostyly;
	Self sterility;
	Dioecious;
21.	(a)	Volume of CO2 released/ given off/ produced  ;
		                  Volume of O2 used up
				9.2cm3
				9.cm3
(b)	Carbohydrate;
22.	Glucose produced (during photosynthesis); raised osmotic pressure of guard cells; hence drawing water;
	from neighbouring cells by osmosis; guard cells become turgid and stomata opens;
23.	(a) 	Presence of cross walls that are resistance to upward flow of water/ poses pit for lateral movement of  water;
24.	Dissecting samples of animals and analysing their digestive system;
	Examining animal droppings;    
	Observation of animals as they feed;
	Studying animals dentition/ beak type;
25.	Increase permeability of the kidney tubule/ uriniferous tubule and capillaries; for reabsorption of water;
26.	Digestion of food was impaired. This is because the blockage prevented pancreatic juice containing 
	digestive enzymes from reaching duodenum.
27.	(a)	Q - skeletal/striated /voluntary muscles
	(b)	R - smooth/ unstriated / involuntary/ visceral muscles;
	(c)	Blood vessels/ urinary tract/ reproductive/ digestive tract
28.	Rough endoplasmic reticulum Rej E.R;
	Golgi bodies;
29.	Where formed sorus; Rej sori
	Where found underside of leaf; 
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1.	(a)	
(i)	Oxygen;
(ii)	Presence of light;
	Presence of chlorophyll;
	Suitable temperature/ Optimum temperature;
iii)	Palisade cell;
	Spongy mesophyll;
	Palisade mesophyll;
(iv)	Photosynthesis;
(b)	Long and coiled in length;
	Presence of villi and microvilli;
2.	(a)	Genes are located on the sex chromosomes; they are transmitted along those determining sex
	 (b)
· Colour blindness;
· Hairly ears / pinna;
· Haemophilia;
· Premature baldness;
	[image: ]
	Phenotypic ratio: Red eyed female    :	White eyed male; 
3.	
(i)	Amniotic cavity/ Amniotic fluid;
	Acts as a shock absorber; (that protects the foetus against mechanical injury)
(ii)	Highly vascularised;
	Large surface area due to numerous villi;
	Allows selective movement of substances to pass;
(iii)	Umbilical artery;
	Umbilical vein;
(b)	Budding;
4.	(a) 	(i) Thigmotropism/ haptotropism;
(ii)	Contact with support; causes migration of auxin to the other side; causing faster growth on the side away from centre of surface (causing tendrils curl around support)
(b)	Escape injurious stimuli/ seek favourable habitats; move towards light/ stimuli
(c)
· Induce root growth in stem cutting
· Selective weed killers
· Encourage apical dominance
· Encourage sprouting of side branches
· Breaking seed dormancy
· Induce pathenocarpy  
· Promotes flowering
· Induce fruit fall
· Accelerates ripening of fruits
5.	(a)	To show oxygen is necessary for germination and respiration;
(b)	A - No germination occured;
	B - Germination occured;
(c)	(i)  
	Medium for transport/ translocation of dissolved food to growth regions;
	Activates / mobilizes enzymes;
	Hydrolysis of stored food;
	Softens the seed coat causes all emergence of the radicle;
(ii)  Optimum temperature/ Warmth;
[image: ]	Oxygen/ Air; 
6.		

	












(b)	
(i)	Lag phases; Dry mass increase slowly;  The plant has not developed leaves; for photosynthesis hence is depending on stored food.
(ii)	Expontential phase; Rapid growth/ increase in dry mass leaves developed; photosynthesis taking place leading to accumulation of food and rapid cell division/ plants adapted to the environment.
(iii)Death phase; Negative growth/ decrease in dry mass as some tissues die after reaching maximum maturity; 	fall in photosynthesis activity; toxic wastes poison tissues.
(c)	
(i) 	When dry mass was first recorded/ at germination 
(ii)	Dry mass would decrease first because food is oxidised to produce energy; water and carbon (iv) oxide.
(d)  
(i) 	Harvest every week about five seedlings; dry in oven to a constant dry mass; calculate the average mass for one seedling; record the results;
 (ii) Dry mass is not affected by environmental conditions while fresh weight is dependent on the amount of water in the plant which fluctuate with environmental factors affecting transpiration rate.	 
7.	(a) 	
· Has cornified layer; made up of dead cells that protects the skin against mechanical damage/ bacterial infection and  water loss through evaporation;
· Has granular layer; made up of living cells that give rise to the cornified layer;
· Malphigian layer contains melanin granules; that protect the skin against Ultra Violet Rays/ synthesis vitamin D.  
· Has sebaceous glands; which produce an oily secretion called sebum that keeps the epidermis  supple/ prevents skin from drying/ it is also an antiseptic which kills micro-organism(bacteria) entering through the skin;
· Has blood vessels that supply food/oxygen / removes metabolic wastes from the skin;
· Has blood vessels/ arterioles; that vasoconstrict when the temperature is low to conserve body heat/ reduce heat loss or vasodilate when the temperature is high to facilitate heat loss by   radiation/ convection;
· Presence of hairs; that stand erect to trap air that insulate the body when temperature is low / lies  flat to allow heat  loss when the temperature is high;
· Presence of nerve endings and sensory receptors; that make the skin to be sensitive to stimuli e.g 	heat, cold, pain  and touch;
· Has sweat glands; that produce sweat that evaporates carrying latent heat of vaporisation; thus reducing body temperature; 
· Has subcutaneous fat/ adipose tissue; that insulate the body against heat loss;		       (Max 20) 
8.	
(a)	Nature selects those individuals/ organisms that are well adopted/ sufficient; and allow them to survive and breed and rejects those that are poorly adopted by causing them to perish;
(b)	
· Individuals of the same species show certain variation; that are caused by gene mutations;
· The variations can be passed from parents to offspring; through genetic inheritance; 
· Organisms generally produce more offsprings than the environment can support; hence there is always a struggle for existence; due to competition among individuals for scarce resources.
· Individuals posess traits / characteristics that enable them to have competitive advantage to  survive in the struggle; in the end the well adopted/ suited individuals survive; and reach productive age; and pass over their  favourable traits to their offspring; since survival is for the fittest;
· Poorly adopted individuals/ those without favourable traits/ perish/die; and fail to reach sexual maturity/ reproductive age; hence do not pass their traits to their offspring; the fittest individual only survive;
· After many generations there is accumulation of favourable genes/ traits; well suited to the environment.
· The fittest/ well - adapted survive;
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1.	(b)	Rennin		
2.	
(a)	A - Vascular bundles		
	B - Palisade cell		
	E - Cuticle layer		
	F - Stoma reject stomata		
(b)	Has thinner outer wall and thicker inner wall; to form a curvature when the cells are turgid,		 opening the stoma 		
	Have chloroplasts for photosynthesis which lead to an increase in osmotic potential		
(c)	Pheumatophores/ breathing roots		
	Lenticels		
(d) 	(i)	Terrestrial/ rainforest/ savanna accept any		
 	(ii)	Has thin cuticle 		
				Has large stomata		
3.	2(b)	Leaves with network veins................................. go to 3		
	5(a)	Leaves with hairs............................................... Solanum incunum		
	7(b)	Leaves bipinnate................................................  go to 8		
	8(a)	Leaflets with pointed tips ................................... Acacia measnii		
	Specimen	Steps followed			      Identity					
	E		1a, 2b, 3b, 4a ............................ Croton megalocarpus			
	F		1a, 2b, 3b, 4b, 5b, 6b................... Prunus domestica			
	G		1a, 2b, 3b, 4b, 5b, 6a .................. Bidens pilosa			
	H		1b, 7a ....................................... Manihot esculentum			
	I		1a, 2b, 3b, 4b, 5a ........................ Solanum incum			
	J		1b, 7b, 8b.................................... Jacaranda mimosifolia			
	K		1b, 7b, 8a .................................. Acacia meansii			
	L		1a, 2a ....................................... Mexican marigold			
	M		1a, 2b, 3a .................................. Phaseolus vulgaris  
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Marking Scheme
Biology Paper 1
1.  (a)  M – cortex; N – vascular bundle
	(b) monocot
	(c) scattered vascular bundles
2. (a)  B – hypocotyl
	(b) Hypogeal
	c) Protect the delicate plumule; Stores food reserves
3. (a) site for respiration
	(b) Inner membrane is highly folded to increase surface area for respiration;
	Presence of enzymes in the matrix for oxidation of food.
4. (a)  Seechi disc
	(b)  wind sock
5. Continuous variation – Individuals show many slight differences in a given characteristics; It is affected by environmental factors.
	Discontinuous variation – Individuals show clear and distinct genetic expressions; It is not affected by environmental factors.
6. (a) Moulting/ecdysone hormone
	(b) Juvenile hormone
7. (a)  Aldosterone
	(b)Diabetes mellitus
8. (a) Bryophyta
	(b) Absorption of water and mineral salt; Anchorage/Support
9. (a) m-RNA
	(b) Presence of Uracil.
	(c) G C A T G T
10. (a) 
	Chilopoda
	Diplopoda 

	· One pair of legs per segment
· Are poisonous/Have poisonous claws
· Are carnivorous
· Dorso-ventrally flattened
	· Two legs per segment
· Not poisonous/Have no poisonous claws
· Herbivorous
· Cylindrical


11. Many contrasting characteristics; Short life cycle; Require less space; Self pollinated; easy to cultivate
12. (a) Metaphase
	(b)
	Mitosis
	Meiosis 

	· Occurs in somatic cells
· Observed in asexual reproduction
· One phase of cell division
· Homologous chromosomes do not associate.
· No crossing over.
	· Occurs in production of gametes
· Observed in sexual reproduction.
· Two phases – Meiosis 1 and 2.
· Homologous chromosomes associate during synapsis.
· There is crossing over


13. (a)X20  X  X10  = X200 (Rej. 200)
	(b) Bigger – Higher magnification
14. (a) Vegetation/Grass                                   Sheep                                       Tapeworm
	(b) Secondary consumer
15. Semi permeable; High sensitivity to temperature and pH; Slightly flexible;
16. (a)  Budding
	(b) Sporulation/Spore formation
	(c)  (i) Entamoeba hystolytica
				(ii) Treponema palladium
17. (a) Turgor pressure
	(b) Plasmolysis
18. (a) J – Polar cell (Rej. Polar cells); K – Egg cell
	(b) protandry – Pollen grains mature faster before stigma is ripe
	      Protogyny – Stigma mature earlier than anthers
19. (a) Mitochondria
	(b) Chloroplasts
20. Formation of fruits without fertilization
21. Availability of energy
	Oxygen concentration
	pH
	Glucose concentration
	Temperature
	Carrier molecules
	Enzyme inhibitors
22. Interspecific competition – Competition organisms of different species
	Intraspecific competition – Competition between organisms of the same species.
23. (a)Chloroplast
	(b) Site for photosynthesis
	(c) J – Lamella (Rej. Lamellae); L – Granum (Rej. Grana)
24. Cohesive and adhesive forces; Transpiration pull; Root pressure
25. (a) Reproduction
	(b) Sensitivity/Irritability
	(c) Gaseous exchange
26. (a) O - Water film; Q – Blood capillary
	(b) Gas Y – Carbon (IV) oxide
27. (a) If germinating seeds produce heat or energy/Respiration
	(b) To retain heat.
	(c) To kill the protoplasm in the cell so that no respiration takes place; to prevent any microscopic organisms carrying out metabolic activities that produce energy.
	(d) Thermometer in flask A – There was a rise in temperature. Germinating seeds produced heat energy that raised the temperature in the flask.
28. Production of heat; Detoxification; Regulation of blood glucose; Deamination; Regulation of lipids; Storage of vitamins; Storage of iron; Manufacture of plasma proteins;
29. (a) H – Cotyledon; I – Radical
30. (b)G – Starch is stored in the endosperm (G).

SUBUKIA JOINT EXAMINATION
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Biology paper Two July /August 2013
1. In a particular species of tropical beetles, the wings have either red or orange marks. A cross between red marked beetles with orange marked beetles produces off-springs with yellow marks only. When the F1 generation off-springs are selfed, they produce F2 generation in the ratio of 1 red: 2 yellow: 1 orange.
(a) Explain the absence of red and orange marks in the F1 off-springs. 			 (1 mk)
	Neither the gene is dominant over the other/The gene are co-dominant.
(b) If the gene responsible for red marks is R while the gene responsible for orange marks is O, use a genetic cross to show how the F2 generation was obtained. 		(4 mks)
Parents


	Phenotype				Red Marks	         Orange Marks

 (
O
) (
R
) (
R
) (
O
)Genotype			   	   OR		X	 OR
Gametes




F2 generation                   		    OO          OR            OR          RR
                                        		 Orange              Yellow              Red
(c) Give two examples of sex-linked traits in man. 					(2 mks)
	Colour blindness
	Haemophilia
(d) What is non-disjunction? 								 (1 mk)
	Addition or loss of one or more whole chromosome.
2. 
 (a)Approximate population = 

					i.e  ; 

					=;  540 ants; 
(b)  Does not consider migration of organisms into and out of study area.
· Does not consider the effect of paint used in marking on the animals behaviour
· Released animals may not mix freely with the remaining population.
· Marked organism may not have adequate time to mix with the rest.
· Does not consider the effect of weather on the organisms behaviour	(any 4)
(c)	
· Quadrat method
· Belt transect method
· Line transect method
3. 
(a) 	Villus; Reject Villi                                                                                          			 (1mk)
(b) 	To provide a large surface area for absorption of digested food;                   			 (1mk)
(c) 	A – Microvillus; Reject – microvillus
     	B – Lacteal;
     	D – Arterial; Reject – artery                                                                            			(3mks)
(d) 	(i) Succus entericcus / intestinal juice;                                                            			(1mk)
      	(ii) Maltase; Lactase; Sucrase; Peptidase;                   [Any two correct]   			 (2mks)
4. (a)F  - PlacentaI; I -  Chorion;  J – Mucus plug
(b) Give two functions of the part labeled H. 							(2 mks)
	Support.
	Shock absorber.
(c) Name two substances that pass through the part labeled G from the foetus to the mother. 	(2 mks)
	Carbon (IV) oxide.
	Nitrogenous waste products.
(d) If the ovaries of a woman are removed during the first four months of pregnancy, miscarriage is very likely to occur. However, if they are removed after the fourth month, pregnancy can proceed to full term. Explain.  (1 mk)
	The placenta takes over the role of producing progesterone hormone needed for maintenance of pregnancy.
5. Form two students from Kabazi Secondary School wanted to investigate a certain process using potted plants as shown below.
               [image: ]               [image: ]
	In set-up A, the potted plant was ring barked but the leaves retained. In set-up B, the potted plant was ring barked and leaves plucked so that it was always without leaves. The set-ups were maintained for two months.
(a) What process was being investigated? 						 	(1 mk)
	Translocation.
(b) What observations did the students make in their experiment? 				(2 mks)
	Set-up 1
	The bark just above the ring barked region swells.
	Set-up 2
	The bark just above the ring barked region remains the same.
(c) Give an explanation for the observations in (b) above. 					(4 mks)
	Set-up 1
	Movement of photosynthetic products being translocated from the leaves are intercepted at the ring barked region since the phloem has been removed. The region above the ring barked region therefore swells.
	Set-up 2
	Absence of leaves means that no photosynthetic products are being translocated hence the bark just above the ring barked region remains the same.
(d) Name another method that can be used to investigate the same process. 			 (1 mk)
	Using aphid stylets.
	Using radioactive carbon 14 (C14)

	Section B (40 marks)
6. The following results were obtained from a study of germination and early growth of maize. The grains were sown in soil in a greenhouse and at two days intervals. Samples were taken, oven-dried and weighed.
	Time after sowing (days)
	0
	2
	4
	6
	8
	10
	12

	Dry mass of embryo (g)
	0.002
	0.002
	0.008
	0.016
	0.024
	0.034
	0.035


(a) Plot a graph of dry mass of embryo against time after sowing. 			(6 mks)



(b) What name is given to the curve you have obtained in (a) above? 					 (1 mk)
	S-shaped curve/Sigmoid curve
(c) Why is rate of increase low between day one and day three? 						(2 mks)
	0-2 – Inhibition (absorption of water)
	2-3 – Germination starts where only few cells have undergone division.
(d) Give reasons for the limited rate of increase between day nine and day eleven. 			(3 mks)
	Most cells fully differentiated.
	Few cells still diving.
	Environmental factors start limiting.
(e) (i)   Name a phylum whose growth does not take the shape of the curve drawn above. 		 (1 mk)
	Arthropods. (Rej. Athropods)
(ii)  What name is given to the curve exhibited by organisms in the phylum you have named in (e) (i) above? 	
	Intermittent.
(iii) What causes the behavior of the curve mentioned in (e) (ii) above? 					 (1 mk)
	Ecdysis(moulting) followed by development of exoskeleton.
(f) Apart from temperature, give three external factors necessary for germination. 			(3 mks)
· Water
· Oxygen.
· Temperature.
(g) Explain what effect would temperature below 100C have on the above seeds? 			(2 mks)
· Enzymes are deactivated.
· Food reserves are not acted upon hence the seeds will not germinate.
7. 
· The heart is enclosed by a translucent membrane / pericardium which prevents on its over  dilation; the pericardium membrane secretes pericardial fluid; that lubricates the heart; The heart is covered by a layer of fat;  that acts as a shock absorber;
· The heart has the cardiac muscles; that contracts and relax rhythmically without nervous stimulation / myogenic; and does not fatigue throughout life; The cardiac muscles have intercalated disc between its cells to enable the spread of waves of contractions throughout whole muscle; 
· Presence of coronary arteries ; that supply blood with oxygen and nutrients to the heart tissues / cells; The coronary veins drains blood away from the heart rich in carbon IV oxide and other metabolic waste from  the heart tissues;
· Presence of septum; which divides the heart into two halves, thus preventing the mixing of oxygenated blood and deoxygenated blood;
· Presence of Sino atrial node; in the right atrium which acts as a pace maker for the heart beat; Atrio-ventricular node; receives waves of contractions from SAN and spreads to the purkinje tissues; 
· The left ventricle is thicker than the right; to enable it generate a higher pressure needed to pump blood to the rest of the body; 
· Presence of atrio-ventricular valves; to prevent the back flow of blood into the ventricles; The presence of semilunar valves; at the base of pulmonary artery and aorta; to prevent the back flow of blood to the auricles;
                                                                                      			 [25 points = max. 20mks]
8. 
(a)  Discuss factors that affect the rate of photosynthesis. 						(8 mks)
· High light intensity increases the rate of photosynthesis. This continues up to a certain level when it slows down and finally levels off. Very bright sunshine may actually damage the plants because of the high amount of ultra-violet light. Low light intensity slows the process of photosynthesis.
· Increase in carbon (IV) oxide concentration results in a linear increase in the rate of photosynthesis up to a certain level when it slows down and finally levels off. Decrease in carbon (IV) oxide concentration slows the process of photosynthesis.
· At low temperature, rate of photosynthesis is slow. This is because enzyme activity is lowered. A rise in temperature increases the rate of photosynthesis up to about 400C where further increase in temperature decreases rate of photosynthesis and finally stops. This is because high temperature denatures the enzymes.
(b)   Discuss the environmental factors that affect the rate of transpiration. 	          			 (12 mks)
· High light intensity increases the rate of photosynthesis in the guard cells resulting in the opening of the stomata. More water vapour is lost to the surrounding atmosphere thus a higher rate of transpiration.
· Increase in atmospheric temperature increases the internal temperature of the leaves. Latent heat thus a higher rate of transpiration.
· In windy conditions, moist air around the leaf is blown away thus increasing the saturation deficit which increases the diffusion gradient hence higher rate of transpiration.
· Low humidity occurs when the atmosphere is dry and has less water vapour. The concentration of water vapour in the intercellular air spaces is higher than in the air surrounding the leaves. This increases the diffusion gradient which in turn increases the rate of transpiration. High relative humidity occurs when the  atmosphere is saturated with water vapour and the diffusion gradient is lowered thereby reducing the rate of transpiration.
· Low atmospheric pressure at high altitude decreases the saturation of water vapour in the intercellular air spaces causing an increase in rate of transpiration. Higher atmospheric pressure at low altitude increases saturation of water vapour in the intercellular air spaces and reduces diffusion rate causing a decrease in the rate of transpiration.
· When more water is available from the soil, the mesophyll cell walls in the leaves are moist and avail more water to intercellular spaces. This increases the diffusion gradient hence a higher rate of transpiration. The guard cells become turgid and stomata remain open hence more water is lost to the atmosphere.
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1. 
	FOOD COMPOUND
	PROCEDURE
	OBSERVATION
	CONCLUSION

	Starch√1

	To 2cm3 of solution P, add drops of iodine;√1
	Blue black colour;√ ½ 
	Starch present ½ √

	Reducing sugars√1

	To 2cm3 of solution P, add Benedicts solution and heat;√
	Colour changes from blue to green yellow to orange; ½ 
	Reducing sugars present √½ 

	Protein√1

	To 2cm3 of solution P add 3 drops of sodium hydroxide followed by drops of copper (II) sulpahte and shake;√1
	Colour turns purple/violet √½ 
	Proteins present; √½ 

	Vitamin C (Ascorbic acid)√1

	To 2cm3 of DCPIP, add solution P dropwise shaking till in excess;√1
	DCPIP decolourised √½ 
	Vitamin C/ Ascorbic acid present √½ 


													12 marks
· If the procedure is wrong, deny marks for observation and conclusion.
· Reject warm for reducing sugars.
· Reject DCPIP being added to the sample.
· Reject heating for starch and proteins.
· Accept a few drops of 2cm3.
· Spelling of the reagent must be correct for the student to score, if wrong then deny. 
2. (a )network veins ; dentate margin ; bipinnate 

	Specimen
	Steps
	Identity

	
A
B
C
D
E
F
G
	
1(a), 4(b), 6(b)
1(a), 4(a), 5(a)
1(a), 4(b), 6(a)
1(a), 2(a)
1(b), 4(a), 5(a)
1(a), 2(b), 3(b)
1(a), 2(b), 3(a)
	
Acacia
Bean
Cassia
Wondering jew
Oxalis
Tick berry
Devil’s horse whip


3. 1 – Cortex; 3 – Medulla
	(ii) 1 – Ultrafiltration; 2 – Active reabsorption.
(b)  (i) 4 – Aorta; 6 – Renal vein
	(ii) Blood in blood vessel 5 has nitrogenous wastes while blood in blood vessel 6 does not have nitrogenous wastes.
(c) Nephitis; Kidney stones.
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1. Define the term species.									 	(1 mark)
	A group of organism which can freely interbred and produce fertile offspring
2. State two adaptations of cell membrane to it’s function. 						(2 marks)
  	Has three layer to make it strong; it is semi permeable for selective movement of substances;.
3. Differentiate between tactic and tropic responses. 							(2 marks)
	Tactic response is a locomotory response of a whole organism or a motile cell in response to an external stimulus. Tropism is a growth movement in response to a unilateral stimulus shown by part of a plant.
4. 
a. Name the neuron 											(1 mark)            
	Sensory neurone
b. Name the parts labeled P and Q. 									(2 marks)
	P – Myelin sheath
	Q – Synaptic knob
5. Identify the organelle. 										(1 mark)
(i) Mitochondrion
	State two ways in which the organelle is adapted to it’s function. 					(2 marks)
(ii) Have cristae to increase surface area for respiration.
(iii) Have matrix where enzymatic reactions takes place.
6. Describe the adaptations of the following structures in wind pollinated flowers. 			(3 marks)
a. Anther
	Anthers of wind pollinated flowers are large and loosely attached to the filament so that they can easily be swayed by the wind.
b. pollen grains
	Pollen grains of wind pollinated flowers are small, smooth and light so as to float in air.
c. stigma
      Stigma of wind – pollinated flowers are long and feathery to offer a large surface area for trapping pollen grains
7. Explain what happens to excess amino acids in the liver of humans. 					(3 marks)
	Excess amino acids are deaminated and the amino group removed in form of ammonia. Ammonia combines with carbon iv oxide to form urea. The residue carbon skeleton is converted to glucose for respiration and/or to glycogen for storage.
8. Form three students from a certain school in Gatundu were to Estimate the population of fish in fish pond. They caught 600 fish which they marked and released back to the pond. After 24 hours they caught 350 fish out which 90 had marks. Calculate the population of fish in the pond. 						(2 marks)
                                              (1)
          Population =   first catch x 2nd catch
                                    Marked recaptured
                                         (1)                  (1)
                                    = 600 x 350    = 2333  fishes
                                            90
9. What are Meristems. (1 mark)
	Meristems are localized regions of a plant where growth takes place.
10. Differentiate between primary and secondary growth in plants. 					(2 marks)
	Primary growth is the increase in length of a plant and occurs at the apical bud.
	Secondary growth is increase in diameter/girth of a plant
11. Distinguish between diffusion and osmosis. 								(2 marks)
	Diffusion is the movement of molecular or ions from a region where they are at a higher concentration to a region where they are at a lower concentration;
 	Osmosis is the movement of water molecules a cross a semi-permeable membrane from a region where they are at a higher concentration to a region where they are at a lower concentration;
12. State two functions of bile juice in the digestion of food. 						(2 marks)
· Emulsification of lipids/fats thus increasing the surface area for the action of lipase.
· Neutralizes acidic chime; and 
· Provides alkaline conditions for digestive enzymes
13. Name two supportive tissues in young dicotyledous plants. 						(2 marks)
· Sclenchyma
· Collenchyma
· Xylem/phloem tissue
14. The diagram below represents a bone of a mammal
	Identify the bone. 											(1 mark)
a) Scapula
	Name the bone that articulates at the point labeled E. 						(1 mark)
b) 	Humerus
15. State two role of the testes in the mammalian reproductive system. 					(2 marks)
· Production of sperms
· Production of testosterone/and Estrogen hormones.
16. State the function of the following structures in a gill of a fish. 					(2 marks)
a. gill rakers
· protect the delicate gill lamellae/filament from damage by solid particles
b. gill filament
· sites for gaseous exchange
17. State two characteristics if chordata not found in other kingdoms. 					(2 marks)
· Dorsal nerve cord
· Endoskeleton
· Closed circulatory system
18. State two adaptations of the guard cells to their function.						 (2 marks)
· Their inner wall is thicker and in elastic while the outer wall is thinner and elastic 
· Have chloroplast hence they are able to photosynthesis.
19. The diagram below shows a cell undergoing a stage in cell division.
	With reasons, identify this stage. 									(2 marks)
                  Identify – Anaphase;
                  Reason – separated chromatids;
20. State two importance of classification. (2 marks)
· To identify living organism and place them into their correct groups.
· To understand the evolutionary relationship between different organisms.
· To arrange information about living organisms in order.
· It enables biologists to predict the characteristics of organisms.	Any 2
21. The diagram below represents a mammalian ovum.
(i) Name the parts labeled 
                              A – nucleus
                              B – vitalline membrane
22. Define the term Evolution. (1 mark)
	Evolution is the gradual change in the features or characteristics of a species from simple to complex.
1. Briefly explain each of the following terms.
1. Special creation (1 mark)
	Its done by a super natural being – God. God created all living things
	Acceptance is by faith. There is no scientific evidence for it.
1. Organic evolution (1 mark)
	The emergence of present forms of organisms gradually from pre-existing ones.
23.	Study the diagram below and answer the question that following
   	What process takes place in E and F. 							(2 marks)
                         E – Carbon (iv) oxide fixation
                         F  - Photolysis
24. State the functions of the pulp cavity in a mammalian tooth. 					(2 marks)
   -  Contains blood vessels that supply nutrients and oxygen to the dentine and remove waste products and carbon iv oxide.
    - Have nerve endings that detect heat, pain and cold;
25. Name the structures that are found 
1. found between two vertebrae (1 mark)
 (i) 	Intervertebral disc;  rej cartilate
(ii) 	Tendons
26. 	What would happen to an individual if cerebellum was damaged? 					(1 mark)
· One loses body balance and upright posture.
27. Give a reason for each of the following on mammalian red blood cell. 			(2 marks)
0. Absence of the nucleus 
      	Increases the space for packing haemoglobin
0. Biconcave shape
     	Increases surface area for efficient diffusion of gases;
28. Study the graphs carefully and answer the questions that follow.
1. 
(i) 	Which species of antelope has better survival adaptations? 					(1 mark)
                 Antelope A
1. Give a reason for your answer above. 							(1 mark)
· Relative numbers are more than those of B.
1. State the type of competition shown by the two species of antelopes. 				(1 mark)
· Inter-specific competition
29. Name the causative agent of the following human diseases. 					(2 marks)
1. Pneumonia
	Streptococcus   pheumoniae
1. Gonorrhea
	Nelseria   gonorrheae
 	(Binomial rules must apply)
30. The diagram below represent eye defect.
1. Identify the defect. (1 mark)
· Long sightedness/Hypermetropia
1. How can the defect be corrected. (1 mark)
	Use (Bi) Convex/converging lens which will refract light rays before reaching the eye lens so as to focus (sharply) on retina 
31. Study the homeostatic scheme below.

 (
Less hormone A released
)                                                                                                       
                    Excess


 (
Normal concentration of sodium ions in the blood
) (
Normal concentration of sodium ions in the blood
) 


 (
Release of Hormone A
)


	C
	Deficiency
                                                                                    D
                        Further deficiency
1. Identify the hormone labeled A									(1 mark)
· Aldosterone
1. Name the site of action of hormone A. 								(1 mark)
· Ascending arm of loop of henle.
· Rej; loop of henle alone
1. Identify the feedback labeled D. 									(1 mark)
             - Positive feedback
32. The table below shows a description of size of glomenuli and renal tubules of two animals which are adapted to living in different environment.

	Animal K
	Animal R

	Glomeruli
Small and many
	Large and few

	Renal tubules
Long
	Short


1. Name the likely habitat in which animal K lives. (1 mark)
	Dry/desert/Arid /semi arid
1. 
(i) 	Suggest the main nitrogenous waste produced by animal R. 						(1 mark)
	Ammonia
(ii)	Give a reason for your answer in b(i) above. (1 mark)
	Ammonia is highly toxic and requires a lot of water for elimination.
33. The oxidation state of a certain food is represented below by a chemical equation. 
                  2C3H2O2N + 6O2                        NH2CO + 5CO2 + 5H2O
1. Calculate the respiratory quotient (RQ) of the food substrate. 					(2 marks)

	RQ =  	Amount/No of C02 produced
          		 Amount/No of O2 consumed
		5/6; = 0.833  ~ 0.8.
1. Identify the food substrate being oxidized. 								(1 mark)
	Protein
34. a) Name the blood vessel that link arterioles with venules.						 (1 mark)
	Capillaries
b) 	How are the blood vessels named above suited to carry out their functions? 				(1 mark)
	Made up of thin epithelial cells hence diffusion rate is faster/diffusion distance is reduced.
35. Below is a diagram representation of a certain structure in a cell.

                       A         G      U      C      A          C         G
            

1. Name the structure.											 (1 mark)
- 	Ribonuecleic acid   rej; RNA
1. Give a reason for your answer in (a) above 								(1 mark)
- 	It contains Uracil as one of the nitrogen bases.
1. Write down the complementary base pairing the pattern in the structure above.			 (1 mark)

              U         C        A           G        U           C           G
   
36. 	Study the diagram below and answer the question that follow.
1. Name the part labeled A. 										(1 mark)
      	A = Antipodal cell (Rej; antipodal cells)
1. What does the part B form after fertilization? 							(1 mark)
	(Diploid)zygote
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	SECTION A
1. In a certain plant species a cross between a plant with green leaves and one with white leaves gave rise to all F1 plants with pale green leaves. The plant with white leaves died immediately after germination.
0. Why did the plant with white leaves die immediately after germination? 			(2 marks)
· They lack pigment chlorophyll; which is necessary for photosynthesis; 
0. 
(i) Using letters G and W for gene for green and white colours respectively, work out the genotypic ratio of the resulting F2 plants when F1 plants were selfed. (5 marks)
                   Parental phenotype pale green leaves	Pale green leaves
             Parental Genotype   G W                X           G W;
                          
 (
G
) (
W
) (
G
) (
W
)                    Gametes                                                    	Genotype 1 GG: 2GW:1WW
                  	Ratio

	Fusion
	Rej: 1:2:1 only

       F2 Generation      GG       GW              GW        WW
                              
(ii)  Give a reason why all the F1 plants were pale green. (1 mark)
                            Genotypic ratio
	The gene for green and white colours were co-dominant
	NB: Rej: if gene is not mentioned                                                                       
1. Flowering plants reproduce sexually using structures in their flowers.
1. (i) Name the structures labeled C and D (2 marks)
                            C –Anther
                            D – Stigma
b) 	Describe what happens to structures A and B after fertilization.
                     	Structure A (1 mark)
                    	Becomes a fruit
                     	Structure B (1 mark)
                      	Falls off/withers/dies
c) 	Give two ways in which this insect-pollinated flower differs from a wind pollinated flower.  (2 marks)
· Have large and brightly coloured petals to attract insects;
· Have nectaries that secrete sugary fluid;/nectar which act as a bait for pollinating insects
· Are sweet scented.
· Pollen grains are sticky/or have princky hairs to enable them cling/stick to the insect’s body
· Both stigma and anthers are located inside the flower to ensure insects brush against them as they search for nectar;
1. Some students wanted to study meiosis. From which part of the flower should they take cells.
     	Explain your answer. 									(2 marks)
               A – Ovary/ovule
                C – Pollen/anther
1. The diagram below represents a simplified nitrogen cycle. Study it and answer the questions that follow.
 (
Nitrogen in air
)

 (
Plant 
proteins
) (
Ammonia
)               	Z
 (
Compound Y
) (
Nitrites
)
                    W              Denitrifying
	                               bacteria	X


	
1. Name the organisms represented by W and Z.						 (2 marks)
	W – nitrogen fixing bacteria
	Z – saprophytic bacteria
1. Name the process X 									(1 mark)
	Absorption
1. Describe the role of lightening in nitrogen fixation. 						(3 marks)
	Lighting sparks combine atmospheric nitrogen and oxygen to form oxides of nitrogen; which then dissolve in rain water to form acid rain; On reaching the soil it combines with metallic ions to form nitrate.
1. Explain why process W is important to ecosystems.						 (1 mark)
	It adds nitrogen into the soil to form nitrates.
1. What is the role of nitrogen as an element in living organisms?				 (1 mark)
	Needed for protein synthesis.
1. Study the data below showing the initial and final length of two Irish potato strips placed in solutions of different concentrations.
	Solution
	Initial length of potato strip in mm
	Final length of potato strip in mm

	A
	30
	35

	B
	30
	25



1. Identify the solution which was 								(2 marks)
0. Hypertomic - B
0. Hypotomic - A
1. Calculate the percentage change in length of potato strip placed in solution A.		 (3 marks)
	Change in length = 35mm – 30mm = 5mm;
	5/30 x 100%   = 16.67%
1. Account for the change in length of potato strip placed in solution B. 				(3 marks)   
· Solution was hypertonic to cell sap of potato strip/cell sap was hypotonic to solution;
· The cell lost water (to the solution) by osmosis;
· Causing the cells to become plasmolysed/flaccid
1. 
4. Identify the growth pattern represented by graphs. 						(2 marks)
	A – Continuous growth
	B – Intermittent/discontinuous growth;
4. Name the hormone responsible for the process that occurs between M and N, which facilitates increase in the body size. 												(1 mark)
· Ecdysome/moulting hormone
4. Account for the shape of graph between;
2. P and Q											 (2 marks)
· Slow growth due to;
· Small number of cells dividing;
· Organism is still adapting to the new environment;(OWTTE)
2. M and N 											(2 marks)
· Exoskeleton which was limiting growth has been shed/removed; leading to increase in growth as cells are new and expanding;
1. Name the type of fertilization that is shown in rats.						 (1 mark)
· Internal fertilizatio
	SECTION B
	Question 6 (compulsory) and either question 7 or 8 in the spaces provided.
1. Measurements were taken of the rate of production of urine of a guinea pig which drunk its fill of water.
	Ten minutes after these observations had commenced, a saline solution hypertonic to blood plasma was injected into the carotid artery of the guinea pig. The results of the investigation were as shown below.

	Time (min)
	0
	10
	20
	30
	40
	50
	60

	Rate of urine production (cm3/min)
	6.5
	7.9
	1.9
	1.9
	3.8
	5.8
	7.8



1. Draw a graph using the above data. (6 marks)
                              [image: bio 003]



1. Explain the changes of the rate of urine production between
1. 10 – 20 minutes (4 marks)
· Sudden/rapid decrease in rate of urine production; due to increase in osmotic pressure of blood; caused by increased production of ADH; which increases permeability of kidney tubules hence increased reabsorption of water from the filtrate/into blood:
1. 20 – 30 minutes (4 marks)
	Rate of urine production remains constant; because blood osmotic pressure is constant; 
	No ADH is produced; and the rate of urine production balances with rate of water  absorption in gut;
1. 30 – 60 minutes (3 marks)
· Gradual increase in rate of urine production; due to reduced osmotic pressure of blood; due to water absorbed from the gut; causing reduced production of ADH and hence decreased permeability of kidney tubules;
1. When the experiment was repeated, but with saline solution injected into a vein in the neck of the guinea pig it had no effect on the amount of urine produced? Explain the observation.  (2 marks)
	The vein drains blood from the brain and so saline solution is not carried to the brain for detection by the osmoreceptors but instead is taken to the heart and lungs, back to the heart/aorta and back to general circulation; by this time blood has been diluted;
1. State two factors that determine the quantity and concentration of urine in animals.	 (2 marks)
	Habitat, for instance whether terrestrial or aquatic;
· physiological adaptations;
· structural adaptations such as possession of long/short loop of henle
1. Describe air pollution under the following headings 
6. Causes and its effects in the environment. (15 marks)
· Sulphur iv oxide; from food processing/manufacture of sulphuric acid, causes respiratory Diseases/combines with water to form acid rain which destroy leaves hence reduces the surface area available for photosynthesis/lowers the soil and water PH hence limiting growth and survival of organisms;
· Aerosols;/from pesticides/herbicides/fungicides contain copper based compounds which cause irritation/poisoning of respiratory system;
· Chlorofluorocarbaons(CFCs); from refrigeration/air conditioning, destroy ozone layer; which increases penetration of ultra violet rays from the sun causing genetic mutations/eye cataracts/skin cancer in humans;
· Ammonia gas; from nitric (v) acid, is a respiratory irritant;
· Nitrogen iv oxide; from nitric (v) acid, is a respiratory irritant/combines with water to form acid which corrodes respiratory system;
· Dust; smoke; from quarries/dusty roads/cement/limestone industries, settle on plant leaves blocking stomata/leaf surface limiting gaseous exchange/transpiration/photosynthesis;
· Dust/smoke also clogs respiratory system causing irritation, diseases;
· Radioactive emissions; from mines/atomic bombs/nuclear reactors, cause mutations/carcinogenic;
	NB: reject carbon iv oxide as a pollutant.
6. Control measures (5 marks)
· Industries/chemical factories should be built away from residential areas;
· Stiff penalties/legistration against indiscriminate emissions before treatment;
· Use of alternative and clean sources of energy e.g. solar, wind, geothermal;
· Filtration of waste gases before releasing them to the atmosphere/recycling of gases;
· Shielding radioactive emissions using thick concrete walls;
8.  	a) State five functions of the alimentary canal. (5 marks)
	Ingestion; egestion; disinfection; digestion and absorption
b) 	How are the small intestines adapted to their function? (15 marks)
· Its long to increase the surface area for absorption/digestion;
· Is highly coiled; to slow down the movement of food thus increasing time for absorption/digestion;
· Has numerous villi; to increase surface area for absorption.
· Highly vascutarised/dense network of blood capillaries; for faster transportation of absorbed  food;
· Cells of lining have numerous mitochondria for energy production.
· Has numerous microvilli; to increase surface area for absorption;
· Has narrow lumen; to enable food to come into contact with the wall;
· Lining is one cell thick/thin; to reduce distance traveled by food/reduce diffusion distance;
· Has numerous glands; which secrete enzymes for digestion.
· Secret mucus which prevent autolysis;					18 pts (max 15)

	


GATUNDU SOUTH FORM FOUR 2013 EVALUATION EXAM
BIOLGY PAPER 3
 231/3 
JULY/AUGUST 2013
1.	a) (i)   A  Liver
             R   Gall bladder
             K  Stomach
             T   Bile ducts
 	(ii) Hcl / Hydrochloric acid
 	(iii) Bile
               Emulsify fats to increase their surface area for digestion
 	(iv)
 (
D
)                       [image: ]
B
(i) 	Red blood cell
(ii)
· biconcave disc shape to increase their surface area for oxygen transportation.
· Lack nucleus and other cell organelles to increase the surface area for packaging more oxygen.
· Has haemoglobin which has a high affinity for oxygen.
· Thin plasma membrane to reduce the distance through which gases diffuse.
(iii)	Sickle cell anemia
(iv) The blood cell looses water through osmosis; shrink; and become crenated;        
2.
a) 	Thigmotropism / haptotropism.
b) 	Enable plants to climb to increase chances of obtaining sunlight for photosynthesis.
c) 	Contact; influences migration; of auxins away from it; the side in contact with the plant has less     auxins than the outer side; hence cell elongation is more than the side in contact; causing curving towards point of contact.;  (6marks max 3 mrks). 
d). 
· Guard cells
· Lower side of leaf
· Opening and closing of the stomata
· Thin elastic outer wall to enable the guard cell bulge out when turgid to open the stomata
	Crescent / bean shaped to create a pore at the centre ( stoma)
	Presence of chloroplasts to trap sunlight energy for photosynthesis                max-3mrks
	Water gets into the plant cell through osmosis; swells; and becomes turgid
3a.
	Test
	Procedure
	Observations
	Conclusion

	Reducing sugars;
	To food/z add Benedict’s sln and heat;
	No colour change;
Rej. No change
	Reducing sugars absent;

	Starch;
	To food/ z add iodine;
	No colour change;
Rej. No change
	Starch absent;


	B)  3 Drops
     	      8 drops
c) 	High temperatures; destroy vitamins;
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1. 	Lack  a Nucleus;
Have haemoglobin;										(2mks)
2.	(a)	Inner membrane highly folded / has cristae to provide large surface area for respiratory reaction;														(1mk)
3.	(a)	Geotropism;										(1mk)
(b)	Auxins/IAA migrate to the lower side of the seedling ;by gravity;high auxins concentration in the roots 
inhibits growth; hence the upper part of the root grow faster than lower side;
4.	(a)	High Glucose concentration increase the rate of Energy production by respiration thus increase the rate of 
 Active transport; 	Acc the converse		(1mk)
(b)	Increase in oxygen concentration increase the rate of respiration thus 
		more Energy is produced hence increase in the rate of respiration;  Acc the converse	
5.	Increase  chances of fertilization;
Increase chances of survival;
6.	(a)	Cardiac muscle;
	(b)	Heart;
		It is myogenic;  contract and relax without fatigue / initiates its own contractions; 
		It has intercalated discs that enhance the spread of contractions;
7.	(a)	Cuts oxygen supply to the mosquito larvae;  killing them by suffocation;
	(b)	Reduces numbers of the mosquitoes; as no more are added as the females cannot be 
		fertilized by the sterile males;
8.	 	       Bryophytes				        Pteridophytes
		-  Lack vascular tissues			 	-   Have vascular tissue;
		-  Lack true roots, leaves & stems		-   Have roots, leaves & stem;
		-  Persistent plant is the gametophyte		-   Persistent plant is the sporophyte;
		-  Fertilization is water dependent		-   Fertilization is independent of water;   Mark first 3 
9.	Fatigue;
Muscle cramps;
10.	Speckled white variety is well camouflaged;  thus not predated upon; while the black melanic form is easily spotted by the predators/ exposed; thus highly predated upon; agent of natural selection selective predations;
11.	(a)  Is  sudden change/spontaneous change on the nucleotide/base in a gene chromosomes;
	(b) Non-Disjunction;
	(c)  Deletion;
	(d) Translocation, inversion;
12	(a) Allows water vapour/moisture to saturate in the pits depression thus decreasing the diffusion 
	      gradient which reduces loss of water by transpiration;
(b)  -   Xerophyte have deep/long roots to reach water table;hydrophyte have poorly developed root system  
-  Thick cuticle increase diffusion distance reducing loss of water by transpiration;
13.	a.	
X.	External intercostal muscles;
Y.	Internal intercostal muscles;
	(b)  Causes  the rib and the sternum to move upwards;
14.	(a)  Hydrogen atoms combine chemically with carbon (IV) oxide (CO2) in the presence of ATP; to form simple 
sugars;
	(b)   Carbon (IV) oxide concentration; light intensity; temperature; availability of  water;     	        Any three 
15. 	(a)  	Herbaceous plants attain support by turgidity of their cells lost when cells become flaccid; woody plants are 
supported by xylem vessels thickened with lignin;
1. Supports the internal structure; prevents/reduces dessication /loss of water; provide surface for attachment of muscles; camouflage(as it is pigmented);
16.	(a)  Heterostyl / stigma longer than the stamen, protandry / stigma mature earlier than the anthers,  Protogny / 
stamen mature earlier than the stigma.  Monoecous / diecious condition; 		Any three.
17.	Engine exhaust releases carbon (11) oxide; which combines with haemoglobin to form carboxyhaemoglobin; 	a stable compound /cannot dissociate easily; reducing the capacity of transporting oxygen; leading to suffocation /death;
18.	
-   	Secretion of bile from the gall bladder into the duodenum;
-   	Deamination of excess amino acid;
-   	Regulation of blood sugar;    any two 
20.
-   	Malpighian layer gives rise to a new epidermis / Granular
-   	Has melanin pigment that absorb U.V light thus protecting the skin;
21.	
(i)   Provide large surface area on its inner surface for spermatogenesis;
(ii)  Provide large surface  area for storage of the manufactured spermatozoa;
(iii) Secrete seminal  fluids that activate the spermatozoa / provide medium for sperm to swim;
22.	Preserved animal and plants remains over a period of many years; fossils show morphological / structural changes in organisms over a long period of time;
23.	
(a)	Potometer;
(b)	To investigate the rate of transpiration;
(c)	to prevent air bubble;from getting into xylem and clogging them;
24.	Vitamin D; , K;
25.	
(a)	Level of sucrose solution rose;
(b)	Visking tubing is semi-permeable; sucrose solution is hypertonic to distilled water;  water enters into the sucrose solution by osmosis;
26.	
(a)  Control the diameter of the pupil;
(b) 	fovea centralis has high concentration of photoreceptors/cones while blind spot has no photoreceptors/cones;
27.	
(a)	A microscopic gap between neurons across which impulses jump / Pass;
(b)	Have myelin sheath for insulation of axon; have axon for transmission of impulse;
Has node of ranvier to speed up transmission of impulse; 
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1.	a)	(i)  Eliminate/absorb oxygen;
    		(ii)  Investigate whether light is necessary for germination;
	b)	 (i)   At 4oC temperature, enzymes are in active due to low temperature  hence low percentage germination;
        	At 60oC, temperature, is very high/higher than optimum, enzyme are denatured hence no germination;
A 350C temperature is optimum for enzymes controlling germination hence high percentage germination;
c)  	I     -   Oxygen;
   		III  -   Optimum/favourable/ suitable temperature;
   		IV  -   Water;
[image: ]
2.	         

                    






	b )   girls
	   	0% (Zero)
0	
		2
       	Rej     0  =  0% ,but mark (ii)
   		 4
ii)	Girls do not inherit the Y chromosome from their fathers which carry the gene /girls inherit only X  chromosome from their fathers which does not contain the gene.OWTTE                
c)    Hairy Pinna;
	Hairy Nose ;				Any two Marks first two
3 	a) 	Carnivorous ;
  	b) 	 Structural differences
			W					X
		Chisel shaped		       		 Has cusps/Ridges

          	Functional
			W				X
       	Bite and hold/sieze/grip Prey	  	Crushing/grinding/slicing food
           	Stripping/cutting fresh			OWTTE

c)  	i  	3   c 1 pm  4 m  2  ;   =   42 ;
            	3      1        4      3

d)   	Calcium    ;
       Phosphorous  ;
e) 	Acidic pH/medium/Presence of HCL ;
[image: ]

4a)




	



 (b)	i) 	Planktonic algae    		Planktonic Crustaceans  		Birds      
    	ii)	Planktonic algae		 Planktonic Crustaceans			Small Fish 	Large Fish ;
      		Planktonic algae  		Planktonic Crustaceans			Small Fish 	Large Fish ;
      												Mark any one
(c)  	Pollution / use of lake water for irrigation / fishing / introduction of new species / shooting /
    	Poaching of birds									Mark any one
5 	
a 	i)   	Plasma Proteins molecules too large to pass the capillary walls hence left in blood;
ii)  	They are selectively reabsorbed back into blood stream;
b	 i)    High Pressure;
ii)  	Blood reaching renal artery being is at high pressure due to the fact that it branches directly from dorsal 		aorta where blood flow is at high pressure / afferent arteriole is wider than efferent arteriole creating 	resistance to blood flow leading to development of high pressure/ Narrow capillaries of glomerulus cause 	pressure build up due to resistance of blood flow
c)	Osmoregulation / Ionic balance / pH regulation;
d) 	Urea;								Any two
Uric acid ;
Salt ;
Water ;
e)  	0.07  :  0.005
    	      	=     0.07		 =     14
        		      0.005
6.	GRAPH
	Labeling of axes @1mrk=2, 
	Scale on both axes @ 1=2,
	Plotting of curves for P and Q@1mk = 2,
	Labeling of curves@1/2 = 1 Mark
	Grand total for the graph  7Marks
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b) 	i)	glucose was absorbed in the ileum by diffusion / Active transport ;
ii)	Conversion of excess glucose to glycogen / fats by the liver under influence of insulin /increased
oxidation of glucose ;									Any two.
c) 	Y  -  81mg/100ml      +  or  -1
      	Z  -  203mg/100ml    +  or  -1
d)	Has defective pancreas which doesn’t release enough insulin ; which stimulate liver cells to  convert excess glucose to glycogen/Fats/increase oxidation of glucose ;
e)	Administration of insulin :
f)	Homeostasis :
g) 	Osmotic pressure of blood rises / increases ; Antidiuretic hormone is secreted; (by pituitary gland)  (more) water is reabsorbed ; from kidney tubules ;

7).  	How abiotic factors affect plants
	Wind
· During windy conditions the rate of transpiration increases.
· Wind modifies the temperature, which affects transpiration and photosynthesis.
· Wind disperses fruits, seeds and spores.
· Wind is an agent of pollination.
· Strong wind break branches of trees and may uproot some trees.
Temperature
Temperature affects enzymatic reaction.  This influences the rate of photosynthesis  and other biological reactions.
Increase in temperature increases the rate of transpiration.
	Light
· Green plants need light for photosynthesis
· Some plants need light for flowering or photoperiodism.
· Some seeds such as lettuce require light to germinate
· Light affects the opening and closing of stomata, which affects transpiration, gaseous exchange and photosynthesis.
	Humidity
· When humidity is low, the rate of transpiration increases due to the little amount of water vapour in the atmosphere.
· When humidity is high , the atmosphere becomes saturated with water vapour, reducing the rate of  transpiration.
	pH
	Each plant requires a specific PH to grow well: acidic, alkaline or neutral.
	Salinity
· Plants with salt-tolerant tissues, such as mangroves, grow in saline areas. 
· Plants in estuaries adjust to salt fluctuations
	Rainfall/Water
· Water is necessary for germination.
· Water is a raw material for photosynthesis.
· It is a solvent and dissolves mineral salts for absorption and transport.
· It is the transport medium for manufactured food.
· Water is needed for turgidity of cells to give the plant support, especially in herbaceous plants.
· Water is an agent of fruit and seed dispersal.
· Some aquatic plants require water for pollination.
· Pteridophytes and bryophytes need water during fertilization.
	Topography
· The windward side of a hill receives enough rainfall and plants grow well.
· The leeward side receives less rainfall and there’s stunted plant growth
· North facing slopes in the southern hemisphere have more plants.
· Water drains readily from steep slopes so they dry more quickly than flat areas.
8) 	 Adaptations of ileum to it’s functions
· Has secretory glands/crypts of Lieberkuhn; which secrete enzymes maltase/sucrase/peptidase/Lipase to complete digestion of sugars /proteins/Lipids; respectively.
· Goblet cells secrete mucus; allows for smooth movement of food/protects wall of ileum from action of the digestive enzymes;
· Very long; to provide large surface area for absorption;
· Highly folded/coiled; to slow down movement of food to allow more time for digestion/absorption/increase surface area for absoption:
· Has numerous villi;  which increase surface area for absorption: microvilli; which further increase surface area for absorption;
· Ileum wall/villi has a thin epithelium which is only one cell thick; reduces distance over which digested food has to diffuse;
· Villi are highly vascularised/have a rich network of blood capillaries;rapidly transport from the small intestine food materials that diffuse through epithelium (maintains a steep concentration, gradient)for efficient absorption of digested food materials into the blood;
· Villi have lacteals; for absorption of fatty  acids and glycerol/lipids;
· Cells of the ileum wall have large numbers of mitochondria; release energy that aids in active transport across epithelium;
· The ileum has a narrow lumen; allowing  close contact of food to the intestinal wall;
									Total  22 points.max 20marks.
									To increase surface area for absorption mark once
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(c) 	Control experiment
(d) 	
(i) 	Diastase/enzyme/Starch digesting enzyme/ ptyalin/ saliva enzyme/salivary enzyme; 	(1mk)
(ii) 	Because it converted/ digested/ changed starch/ can be denatured by boiling/acts within  a  range of  temperature  between 35oC – 38oC/ optimum temperature;	only 1 		(1mk)
(e) 	Mouth/duodenum/ ileum;
NB (f) tied to table (b)
(f) 
B –  Starch absent/ No colour change/ colour of iodine remains because starch has been digested/ converted/ hydrolysed/ broken down into glucose/ maltose/ simple sugar; 				 (1mk)
C – starch present because boiling denatured enzyme/ L2; thus starch not broken down/ not digested/ not 
	acted upon;											(2mks)
	(a) 	R – Premolar/molar tooth;						(reject wrong spellings)
		S – Cervical vertebra	;
		T – Thoracic vertebra	;								(3mks)
	(b)  Thoracic/ chest region;									(1mk)
	(c)  	- Neural spine; for attachment of muscles;
		- Centrum; to provide mechanical support/ support weight of body/support vertebral column;
		-Neural canal; for passage of spinal cord;
		-Facets; for articulating with other bones/vertebrae
		-transverse process; for muscle attachment;
		-Neural arch; for protecting/enclosing/housing/ accommodating spinal cord;
	NB: each feature and function =2mks		first 3					(6mks)
	(d)		S				T
		Vertebraterial canal present		- absent
		Small/ narrow neural spine		- long neural spine;
		Lack extra facets			- has extra facets;
		Small/short/forked/branched/divided/	- short unbranched  transverse process 
		 winged transverse process
								first 2					(2mks)
	(e)  has broad/wide surface/ has ridges/ cusps; for grinding/crushing/ cutting;			(2mks)
(a) 	P – Berry / hesperidium;
		Q – Pod / legume;

						[image: ]

Magnification X 1/2 – X 3;							(1mk)
	Drawing mark (1mk)		   Label marks (3mks)
	- continuos line			- Epicarp/exocarp;
	- No shading			- Mesocarp
						-Endocarp/ loculus/ juice sacs/ succulent hairs;
						- Placenta;
	[image: ]
NB:  No mark for  food substance.								6/2=3mks
1. Marginal; 	reject wrong spelling.								(1mk)
(d) 	
(i)  	Class – Dicotyledonae; 	reject wrong spelling
	Reason – has 2 cotyledons									(2mks)
 (ii)	self/ self dispersal/ self dispersed/ self explosive/ self explosive mechanism/  self mechanism/ explosive mechanism;											(1mk)
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MARKING SCHEME
1. a)  	A-Has umbilical vein and artery to supply foetus with nutrients and removal of waste Products;√
     	B-Protects embryo from shock/regulates temp. of developing embryo/suspends and supports embryo; √
b)	Foetus head is turned towards the cervix; √
c)	To supplement ion synthesized by the mother since it (iron) is needed for haemoglobin formation in the foetus; √
2. i) 	Marginal;√		
    	 ii) 	Free central; √
3. Prothoraic glands disintegrates hence no production of ecdysone/moulting hormone;√
4. Zoology;√
5. a)   Ulna;
	b)	 i)   Humerus;
    		 ii)   Hinge;
6    a)   i)  Fresh Water; reject water
            ii) Desert/Arid areas; reject land
      	b) 	Reduces blood flow to the skin as more blood is stored in the spleen, reducing heat loss through skin.
7 a) 	Exoskeleton
       b) 	Supports body tissue and organs, protects inner parts, and reduces water loss / evaporation, help in 
		movement/attachment of muscles;
8    	a)   Continuous;
   	b)  	Nutrition/environment; genes;
9    	a)  	Provide mechanical strength/support/ it is a strengthening tissue;
b)  	Xylem vessels and tracheids have lignified walls; to provide support;
10	a)  	Owl is nocturnal, white mice are easily seen and predated on, black mice  
Camouflaged/not easily predated on;
b)  	(Theory of) Natural selection;
11. a) 	i)  Nucleus
     		ii) Formation of RNA/ribonucleic acid;
		Formation of ribosomes;
	b) 	i)   Contractile vacuole;
              ii)  Lysosomes;
12. Carbon (IV) oxide produced in respiration is utilized in photosynthesis; oxygen produced in photosynthesis is used in respiration;
13. a) 	Increase rate of breathing; increased rate of heart beat;
      	b) 	Mitochondrion;
14. a) 	Retina
      	b) 	Cones and rods
15. a) 	Long sightedness/hyper metropia
       b) 	[image: C:\Documents and Settings\Mutungi\Local Settings\Temporary Internet Files\Content.Word\bio 011.jpg]





c) 	Stereoscopic vision/binocular vision/improved visual acuity; gives a wider angle of vision; if one is damaged man is not blinded.
16. a) 	Tendons are structures which attach skeletal muscles to bone while ligaments are structures that hold two bones together.	
	b) 	Use of turgor pressure/turgidity; use of tendrils and climbing stems; tissue distribution in	stems (parenchyma) Sclerenchyma/ collenchymas); use
17. a) 	Tissue fluid is a fluid/liquid found surrounding cells/between cells formed as a result of 
Ultrafiltration from blood while lymph is inter cellular fluid whose nutrients /02 have been removed and replaced with waste products.
       b) 	Vitamin K is needed for formation of Prothrombin which is activated to thrombin which helps in clotting of blood.
18. Enzymes-Thrombin; Thromboplastin/ Thrombokinase;
     	Metal ion-Calcium ions;
19. a)   Allows survival of organisms with better qualities/traits/ characteristics; eliminates organisms with unfavourable characteristics/traits;
      	b)  	Divergent;		
20. Used for sucking small animals from rock surfaces/tree barks for study;
21. a) 	Peristalsis;
      	b) 	Circular and longitudinal muscles on the wall of esophagus and intestines contract alternately;
      	c) 	Roughage;
22. a) 	Ultrafiltration;
      	b) 	Selective reabsorption;
	c)   Proteins have large molecular weight hence not utrafiltrated.
23. Produces sebum to keep hair and epidermis supple and water proof; and protect skin against bacteria (through antiseptic substances);
24. Long gut/ many chambers to provide large surface area for digestion; bacteria in rumen has enzyme cellulase which digest cellulose (to glucose/sugars);
25. Concentrated of the solutions separated by a semi-permeable membrane; existence of concentrated gradient; temperature of the solution.
26. i) 	Pancreas;
      ii) 	Insulin;
27. Sensitive to change in temp; sensitive to changes in PH; has both negative and positive charges
28. 	i)   Between xylem and phloem;
      	ii)  Bases of internodes;
29 	a) 	Cellulose;
       b) 	Store sugars, salt and food; carry out Osmoregulation by inducing osmotic gradient that bring about water movement; maintain the shape of the shape;
   	c) 	Cell wall; and chloroplast;

MBOONI EAST DISTRICT JOINT EXAM- 2013
BIOLGY 231/2 MARKING SCHEME
SECTION A
1.	(a)	i) 	male and female flowers are separate hence cross pollination is made possible. 	(1mark)
		ii)	1 yellow: 3 purple 									(1mark)
			rej. : 15 yellow: 45 purple
	b)	Let letter T represent purple maize grain
		Let letter t represent yellow maize grain.


	Parental phenotype:      purple				yellow
	Genotype		   TT		           x		    tt
 (
  T
  T
  t
  t
)	
	Gametes


											√ 1


F1 genotype		Tt		Tt			Tt	   Tt	√1

	
	Parental phenotype:      purple				yellow
 (
  T
  T
  T
  t
)	Genotype:	 TT		           x		    Tt
                   Gametes:
	






F2 genotype	         TT	      Tt			    Tt	           tt	√1
c)	Gene for purple grain;							(1 mark)
d)	i)	Finger prints are used to identify criminals;			(1mark)
ii)	Blood groups are used to settle parental disputes; 		(1mark)
									(8 marks)
2.   (a)	
· Blood group O is a universal donor ( as it donates to all other blood groups);
· Blood group AB is a universal recipient (as they receive blood from all other groups);			
· Blood group A can receive blood from group O and A only.
· Blood group B can receive blood from O and B only.			
· Blood group O does not receive blood from other blood groups except O. First 3,(3mks)
(b)	Compatibility of blood group
	Absence of pathogens in blood.
	The Rhesus factor matches  							(2marks)
(c) 	When blood vessels is injured, exposed platelets rupture to release thromboplastin (enzymes); which converts Prothrombin to thrombin; in presence of Ca2+  thrombin activates conversation of fibrinogen into fibrin; which forms mesh work of fibre in the cut surface.		(3 marks)
3.	(a)	Grasses 		Caterpillar		Frogs			Snakes			Hawk
		Grasses 		squirrel	    	 hunting dogs	     	    hawks	   vultures
		Grasses 		elephant	           vultures
		Grasses 		Caterpillar	            Snakes	                   hawks	First 3, (3 marks)

 	(b)	Pyramid of numbers   
 (
   10
         50
            500
2
nd
 
1
st
 
3
rd
4
th
 
                   1000
) (
Hawks
)
 (
Snakes
) 
 (
Grasses
) (
Caterpillar
)

	Or;
	
	
 (
Gazelles
Grasses
Hawks
Lions
   10
          40
             300
2
nd
 
1
st
 
3
rd
4
th
 
                    1000
)









(c)	Effects of removing the hunting dogs.
-	Increase in number of gazelles and squirrels due to reduced predation leading to increased pressure upon the grass; 												(1mark)
(d)	During transfer of energy at each feeding level, some amount of energy in form of heat is lost only about 10% would be transferred from the grains to steers and out of the 10% about 1% would be transferred to man. The rest would be lost as heat or ingestible materials. 					(2marks)
4.	(a)	nephron;(1mk)
	(b)	(i)	D = Afferent arteriole ;( 1mk)
			M= Efferent vessel ;( 1mk)
		(ii)	Q = aldosterone; G- ADH/Vasopressin (2mk)
       (c) Red blood cells/white blood cells/plasma proteins (1mk)
(d) This shows that reducing sugar (glucose) was present in urine; the person is likely to be suffering from Diabetes mellitus; (2mks)
5. 
(a) 	To investigate the rate of photosynthesis; (1mk)
(b) 	It is used to draw the bubbles of gas through the apparatus ;( 1mk)
(c) 	i) Oxygen gas;
                                         Light energy
       ii) 6CO2+6H2O                                         		C6H12O6+6O2
  	                                   Chlorophyll
        Acc. Either word or chemical equation
                 If chemical, must be balanced, symbols capital.
                                                 		 Light
Or Carbon (IV) oxide+ Water                            	Glucose+Oxygen; (1mk)
                                                		Chlorophyll
d)
· Optimum
· Optimum PH
· Absence of inhibitors	(1st 3=3mks)
· Presence of co-factors or co-enzymes
· Low substrate concentration
(e	To minimize temperature changes. (1mk)
     
	SECTION B
6. 	a) See graph paper. Graph. 									(7mks)
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 i) 	Blood sugar level increased as a result of the glucose being absorbed in the ileum; by diffusion/ or active transport.(2mks)
ii) -	The blood sugar level dropped as a result of the conversion of glucose to glycogen;(and fats) by  influence of insulin;
     - There was also an increased rate of  respiration reducing the blood sugar level; (2mks)
c) 	90mg/100ml of blood; (1mk)
d) 	Person B has a defect in the pancrease; He did not produce enough insulin to control the blood sugar level. (2mks)
e) 	By administration of insulin (1mk)
f) 
- 	A constant level of blood sugar ensures optimum levels of blood metabolism;
- 	High level will increase the osmotic pressure and that affect metabolism;
-	Low levels reduce energy supply in the body tissue and affect metabolism. (3mks)
g) 	Glucose is used for respiration
    	Glucose was lost in urine; (2mks)
7.	(a) Adaptations of the air ways (trachea and bronchi)
· The walls of the trachea and bronchi are lined by rings of cartilage; which prevent them from collapsing and keep them open for air passage.
· The inner passage of the air ways is lined with mucous membrane; which contain ciliated cells; who’s movement to and from the pharynx cause a sweeping action that collects mucus containing dust towards the pharynx hence preventing their entry in to the air ways.
· The mucous membrane contains mucus secreting cells; which produce mucus that trap dust and pathogenic particles which would find their ways into the air ways;
· The mucous membrane has a rich supply of blood; which helps to keep the incoming air warm and moist for easy diffusion in to the lungs;
· The epiglottis and other structures on the top of the trachea prevent food, drinks and other solid particles from gong in to the trachea during swallowing;
        Adaptation of the lungs
· It has numerous alveoli; that provide a large surface area for efficient gaseous exchange;
· Epithelial lining between alveoli wall and the blood capillaries is thin; to provide a shorter diffusion distance for easy gaseous exchange;
· The lung is spongy and has numerous air sacs; that accommodate large volume of gases. (oxygen);
· It is highly supplied with blood capillaries that transport oxygen and carbon (IV) oxide to and from the body tissues respectfully;
· Its epithelial lining is covered by a thin layer of moisture; to dissolve oxygen for easy diffusion into the blood stream;
· The lung is connected to tree-like system of tubes (the trachea, bronchi and bronchioles); that supply oxygen and removes carbon (IV) oxide from the lung;
· The whole lung is covered with pleural membrane which is gas-tight thus changes in pressure within the lungs can occur without external interference; N/B-mark as a whole) (Max 10mks)
(b)  Opening
· In the guard cells there are chloroplast; which carry out photosynthesis in the presence of light; 
( in the day)
· During photosynthesis glucose is produced in the guard cells; this increases osmotic pressure; compared to the neighbouring epidermal cells; water then moves into the guard cells by osmosis; and increase their turgidity;
· The inner walls of guard cells are thicker than the outer walls stretch more than the inner walls causing guard cells to bulge outwards causing the stomata to open.
    	Closing
· During the night when there is no light; no photosynthesis takes place in the guard cells; Glucose in the guard cells is converted into starch; this lowers osmotic pressure of the guard cells than the neighbouring cells;
· Water is then drawn away from the guard cells by osmosis; into the neighbouring cells, making them to be flaccid;
· Thinner outer wall shrink and the curvature of the thicker inner wall reduces; then the stomata closes
       (Max 10)
8.    (a) Nature or the environment selects those individual that are sufficiently adapted; and rejects those that are not adapted.
b)   Adaptation by natural selection
· Individuals of the same species show variations
· The variations are caused by genes that can be passed on from parents to the offspring.(inherited);
· Some of these variations become more suitable or favorable or advantageous in the prevailing environmental conditions;
· Because organisms usually produce more off spring than the environment can support; competition for resources sets in;
· This leads to struggle for existence.
· Individuals with more favorable characteristics/adaptations/gene mutation have better chance of the survival in the struggle;
· Hence they reach reproductive stage, reproduce and pass on favorable characteristics to the offspring;
· Those with less favourable characteristics or adaptations fail to reach sexual maturity; they die young;
· Examples of natural selection include-malarial parasite/plasmodium which has developed strains those are resistant to anti-malarial drugs;
· Sickle cell trait; the homozygous die young and the heterozygous are resistant to malaria.
 c) 	Convergent evolution
	This is a phenomenon where structures from different embryonic origins are modified to perform the same function. E.g wings of birds and those of insect, eyes of human beings and those of octopuses. (1mk)
  	Divergent evolution
	This is a phenomenon where one basic structural form is modified to give rise to various different forms which perform different functions. E.g pent dactyl limbs of vertebrates, shapes of beaks in birds ;(1mk)(8 marks)
d) 	Evidences to show that evolution has taken place. (Any 4)
(i) Fossil records
(ii) Comparative anatomy
(iii) Comparative embryology
(iv) Geographical distribution(continental drift)
(v) Vestigial organs
(vi) Cell biology
i) Fossils records
	Fossils are remains of dead organisms preserved naturally. They indicate that organisms have evolved from simple life forms to most complex forms. Fossils of human beings indicate that modern human being has a highly developed brain and uses speech for communication unlike the early human being. Of horses show that the modern horse is 1.5m high, lives in dry grassland, teeth are adapted for chewing and it stands on one distal end is converted into hoof.
ii) Comparative Anatomy
	This involves comparing the form and structure of different organism. Some groups’ organisms show basic structural similarities suggesting common or related ancestry showing divergent evolution. Other groups of organisms show morphological similarities but are found to have different ancestry showing convergent evolution.
iii) Vestigial Organs
	Some structures have ceased to be functional and have reduced in size; such structures are called vestigial structures. Examples include the appendix and the tail in human beings; reduced wings in flightless birds, nictitating membranes in mammalian eyes and lack of visible limbs in pythons.
iv) Geographical distribution;
	It’s believed that long ago the land was one mass which later drifted apart to form the current continemts.This is called continental drift.
	Regions with similar climatic conditions and lie in the same latitude have flora and fauna that are not identical. This indicates that they have evolved differently; e.g Amazon forest of South America has long tailed monkeys, panthers and jaguars while similar African forests have short tailed monkey, leopards and cheetahs.
v) Comparative embryology
	Studies show that embryos of fish, birds, amphibians, reptiles and mammals are morphologically similar during the early stages of development but with time they develop and change to look like their parents;
vi) Cell biology
	Cells of higher organisms show basic similarities in their structure and function; e.g the presence of cell membranes and organelles such as mitochondria, Ribosomes and Golgi bodies.
	Higher plant cells have cellulose cell wall, chloroplasts and starch showing evolution from a common ancestry.
	The blood pigment, haemoglobin is common in vertebrates and invertebrates.
  	N/B-Monitoring (1mk			Explanation (1mk)


	MBOONI EAST DISTRICT JOINT MOCK
	BIOLOGY PRACTICAL 231/3
1. a)
(i) Arid/semi arid/dry land;(1 marks)
(ii) Producer;
(iii) Has chlorophyll for photosynthesis;
b) 	i) 	Bubbling/bubbles;
		Colour changes from blue to yellow;
   	ii) 	Exhaled air contains carbon (IV) oxide; which dissolves in solution C; to form weak carbonic acid which lowers PH; changing indicator to yellow; (3 marks)
c)  	i) 	In the boiling tube with specimen L,the solution C turn yellow in colour; while in the boiling tube without specimen L,solution C remains blue; (2 mark)
    	ii) 	Specimen L respires; producing carbon (iv) oxide gas; which accumulates in absence of light; )Dissolves in solution C to form weak acid thus lowering PH.) While the second boiling tube served as control; (4marks)

2. 	a) 	i) Phylum-Arthropoda Rj wrong spelling
         	Class-Insecta Rj insect
       ii)    Phylum
· Jointed appendages/limbs
· Segmented bodies
· Exoskeleton
	Class
· Three  pairs of legs
· Three body parts
· A pair of antennae

b) 	Specimen                       Identify                       Steps followed
    	P2                               Arachnida                       1a, 2a, 3b.
    	P3                               Diptera                            1a, 2a, 3a, 4a, 7a
  	P5                               Mollusca                         1b
3. 	a) 
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 b)  G1-Axile/central placentation
       K-Free central; Rj Central
c) 	G1-Transverse section/cross-section;
    	G2-Longitudinal section;
    	K-Longitudinal section;
d) 	i) 	Animal;
    	ii) 	Brightly coloured to attract animals
        	Fleshy/succulent;
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15.

16.

17.
18.
19.
20.
21,
22.

23.

b
AN

a) Fish net;

b) P=FMx SC 396 x 200; = 792;
MR. 100

a) Give evidence of types of plants/animals that existed at a certain  geological
age/long ago;
Acc. give evidence of morphological/an atomical structural changes that
have taken place over a long period of time.

b) " Give evidence of the relationship amongst organisms/common ancestry of
a group of organisms;

Bryophyta;pteridophnyta; any one.

a) Celebrum;
b) Hypothalamus;
c) Cerebellum;

seeds are light/buoyant to float.
Frult/seed are protected from soaking by water proof pencarp/testa

Mamtams the shape of eyeball (use for) refractlon of hght reject eye for eyeball

Dust settle on leaf surface block stomata[ photosynthe31s, carbon IV ox1de' sulphur IV
oxide NO, form acid rain which can corrode leaf surface; (state examples and effect to

_get full mark)

Fungal spores (in the air) land on moist bread; they germinate and develop
mycelium/hyphae; when mycelium mature they develop sporangia;

a) Intervertebral disc;

b) Acets as a cushion/absorbs shock; reduce friction; for flexibility of the

vertebral column;
Rej. Avoid/prevent

a) Albinism; haemophilia; phenylketunaria,sickcle cell anemia
colourblindness;
Achondroplasia;/chondrodystrophic drarfism;

b) i) Joining (the middle) piece rotates and joins at an inverted position;
Acc. the middle piece rotates at 180° and rejoin.
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25

26.

217.

28.

29.

b)

b)

a)

b)

L ]
ii) Occurs when a section of a chomatid breaks off and become
attached to another chromatid of another chromosome;

Scientific naming of organisms using genus/generic and species/specific
names;

Placing/grouping of organisms into correct groups/taxa; ‘
Arrange information about living organisms into orderly and sequential
manner/avoid chaos and confusion;

Easy study of organisms according to groups;

Helps in the understanding of evolutionary relationship;

Monitor the emergence and disappearance of an organism/predict the
characteristics of an organism;

Magnification = Length of drawn object/drawing
Length of the actual object specimen;

i) To make the specimen distinct/clearer/more visible;
ii) Fine adjustment knob; Rej. Fine adjusting knob.
i) Avoid refraction of light, prevent wetting of slide;

Cellulose;
Lignin;

Small/round;

Central nucleus;/prominent nucleus;
Dense cytoplasm;

No vacuole;

Continuously/rapidly dividing;
Thin cell walls;

Any 4

Water mineral ions;/salts/and vitamins;
Any first two

a)

i) | Dicotyledonae;
ii) Vascular bundles arranged in a ring; Rej. Cambium alone.
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MARKING SCHEME
23172
BIOLOGY THEORY

KETVO SOUTH DISTRICT JOINT EXAMINATION.

1. a)() Introducing food into the mouth cavity.

(ii) Egestion — Process of removing from the body undigested and indigested
food materials from the body.

b) Digestion of starch in the mouth continues because amylase works best at a
PH of about 7.0; However in the stomach the PH is reduced/acidic due to
presence of dil. Hydrochloric acid hence amylase action stops.

c) Vitamins: - Help body build up resistance to infections.
Water - act a medium of transport of substances such as nutrients, oxygen,
carbon dioxide and wastes.
Mineral salts; - Necessary for various functions e.g bones and tecth e.g
calcium. .

d) Functions of Hydrochloric acid:

- converts inactive enzyme, pepsinogen into active pepsin.

- Provides the optimum PH range of 1.5 — 2. 0 for pepsin enzymes.
- stops action of salivary amylase.
- Start sucrose Hydrolysis.

2. a) To investigate the gas produced during fermentation. (1mk)
b) Gas bubbles appear in the tubes and calcium hydroxide/white precipitate;;
- Temperature rises in the thermometer; 2 x 1 = 2mks)
¢) The yeast cells respire anaerobically (fermentation); breaking down glucose to
carbon(IV) oxide and ethanol; 2 x 1 =2mks)

d) To expel all dissolved oxygen 1 x2 =2mks)
e) Using boiled yeast suspension; yeast is killed by heat therefore no carbon(I1V)

oxide and alcohol formed (no fermentation).

3.a) (@) Centre for intelligence;
(ii) centre for self-awareness;
(ili) Memory centre

b) (i) Cerebro-spinal fluid;
(ii) Act as a shock-absorber to protect the brain cells;
(i) Found in between the two menjnges membranes;
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¢) Chemotaxis; motile gametes of Bryophytes swim through water towards the
ovum in response to chemical increasing chances of fertilization and
reproduction; hence enhances survival of a species.

4. a) A —Thallus;
C - Seta;
b) Bryophyta;
¢) -Has root-like structures called rhizoids;
- Have thallus;
- show alternation of generation; sporophyte and gametophyte;
d) (i) Taxa -.These are classification units of kingdoms, phylum; etc
(i) Binomial nomenclature — A scientific system of naming organisms by giving
them two names in genes and species names;
€).pinnate;

5.(a) Parent)V

Fi- WB WB WB W B

All F1 have grey coats.

b) The two genes are showing incomplete dominance hence the grey coat ( 2mks)
c) Test cross.

Helps in determination of the genotypes of the offsprings showing the dominant trait;
This is done by crossing an F2 individual showing dominant trait and homozygous

recessive individual. ( 1mk)

d)(i) Crossing over in prophase 1, meiotic cell division;
(ii) Mutations: chromosomal or gene;
(iii) Fertilization

6. a) Graph (NB) reject if plotting is not visible.
Plotting the 2 curves = 2 marks (p)
Labeling curves = 2mks
Labeled axis with units = 2 mks
Two linear scales = 2 mks
b) The healing of the uterine wall ( 1mk)
¢) Production of oestrogen
Development of the graafian follicle ( 2mks)
d) Formation of the copus luteum; that is stimulated by luteinizing hormone. ( 2mks)
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¢) Ovulation occurred  ( lmk)
f) Failure of fertilization to occur, making corpus luteum to disintegrate; hence
production of progesterone falis. (3mks)
g) (1) Production of ovum/egg cell
(i) Inhibits production of follicle stimulating hormone; maintains pregnancy.
- proliferation of the uterine wall ( 1mark any one)

(i) stimulating pituitary glands to produce luteinizing hormone ;
- causes healing of the uterine wall afier menstruation ~ ( 1mk) Any one.

Q7. (i) White blood cells; engulf; and destroy bacteria/pathogen; by producing

antibodies; this neutralizes toxin; blood platelets; cause clotting; on fresh wounds

preventing entry of bacteria into tissues prevent loss of blood water; and mineral salt;.
(i) It has muscular/has cardiac muscles; which are myogenic (does not need nervous

stimulation) pump bleod; it is supplied by vagus and sympathetic nerves; which controls

the rate of heart beat depending on body’s physiclogical requirements;

- It has tricuspid valves; and bicuspid valves between atrium an- ventricles which

prevent back flow of the blood into the right and left ventricles respectively;

- Presence of tendons attached to the walls of veatricular valves from turning inside out

due to changes in the pressure in the ventricles. ] , .

- Heart has coronary artery; which supplies food and oxygen to the cardiac muscles for

their puniping action; the coronary vein in the heart removes metabolic wastes;

- The heart is enclosed by the pericardial membranes; that secretes fluid which lubricates

it reducing friction on the walls as it pumps; o

- The heart is divided into two by the atria-ventricular septum; that prevent mixing of

oxygenated blood and deoxygenated blood;

- The left ventricles has a thick muscular wall; to pump blood at higher pressure to

distant body issues;

8. Cell wall: Made up of cellulose hence gives mechanical support to the cell hence to
the plant body.

- Also prevents celis from bursting when absorbing water.

- Protects the inner delicate structures in the cells.

Cell membrane: triple layered structure;
It is semi-permeable, hence

- allows small molecules only e.g water

- Tiis also selectivity permeable.

- Maintains positive changes, hence polarized;

- Itis flexible hence changes its shape. ‘

- Has three layers; proteins and lipids layers hence sensitive to
temperature. '

Endoplasmic reticulum; .
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- They are of two types; rough and smooth. -
(i) Rough endoplasmic reticulum;
- Has ribosomes attached to them hence referred to as rough.
- Has a large surface area for attachment of rough endoplasmic reticulum.
- It channels synthesized proteins and packages into vesicles and carried into
cvtoplasm;
(ii) Smooth endoplasmic reticulum.

- site of lipid metabolism.
- Forms an extensive network in the cvtoplasm
- Transports and packages lipids and steroids.

Ribosomes;
- tinv spherical granules rich in ribonucleic acid
~  Attached to Endoplasmic reticulum, but can also be foun
cvtoplasm.
- Thev synthesize protein.

in the

Lﬂ
Q‘

Golgl bodv; flattened sales
- Plenty in secretory cells; in the liver and pancrease
- Provide a site for synthesis of complex secretions such as
glveoproteins and glvcolipids
- Used also to produce lysosomes

Mitochondrion.

- Produces the needed energy for the cell
- Contains the enzvmes necessary for cell respiration.

sosoine; Act as cleaning up agents of the cell through their hydrolytic enzymes.
- They hydrolyte and destroy foreign particles such as micro-organisms.
- Some store digestive enzymes.

Nucleus;
- Production of new cells
- Initiates and controls protein synthesis
- Synthesize nucleotides

‘Chloroplasts:

- Contains chiorophyll which trap light for photosynthesis.

- Provide mechanical support
- Storage purpose.
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KEIYO SOUTH DISTRICT JOINT EXAMINATION 2013

MARKING SCHEME
231/3 BIOLOGY
QUESTION ONE

Ql (a) specimens steps followed identity
DI 1b,3a,4b,6a bignonagae
D2 1b,3b,7b,9a commelinaceae
D3 la,2a pinaceae
D4 Ib,3a,4a,5a mimasaceae
D5 1b,3b,7a,8b geranaceae
D6 1b,3b,7a,8a graminaceae
D7 1b,3a,4b,6b compositae

Award 1mk@ steps& identity. Total 7mks

®) ()  Semi-arid /dry/desert/arid 1mk)
(i)  Small reduced needle-like leaves/presence of thorns/spikes (Imk)
(iii)  To conserve water/reduced transpiration rate/reduced water loss (Imk)

(iv)  Thorns/spikes provide protection against injury by browsers/herbivores (Imk)
(©) (i)  Thestem crushes/squashes and a clear slimy sap oozes out *  (Imks)
(i)  The stem stores water and uses turgidity of its cells for support  (1mks)

QUESTION TWQ
® a)Bone Identity Where found
R Rib; Rib Cage/thoracic region;
S Pelvic girdle; Pelvic/hip region;
T Femur; Upper hind limb/leg;
\% Thoracic vertebra; Thoracic/chest region; 4marks,
b) i) Ball and socket joint; (Imark)

ii) Permits movement of limb in all planes/direction/360°.  (1mark)

Ace: “ermits bone to move in more than one plane/all planes/directions;

¢) i) Sacrum (1mark)

ii) -Provides the surface for muscle attachment of pelvic girdle

-Transmits the weight of the body of a stationery animal to pelvic girdle and legs

- Distributes the weight of the body to all parts of vertebral column during movement;
(Imrk)

Acc: any first one. .

d) i) - Long to increase surface area for attachment of intercostals muscles;

- Curved to increase space in the thoracic cavity;
© 2013Keiyo South District Academic Committee Biology 233/3 Turn Over
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- Tuberculum and capitalum for articulation with the thoracic vertebra/tubacular facet

and capitalardem-facet respectivel;. (2marks)

an

Award marks for;

Articulation of tuberculum and capitulum with tubercular facet and capitular
demi-face;. {1mark)
Curvature of the rib ; ' {(1mark)

(e)part Z — Obturator foramen;.

Function - For passage of blood vessels/and nerves (to the lower limb) D
(2marks)
Hinge joint (1mark)
QUESTION THREE
3.(a) Blue black/black dark blue colour is formed (1mk)
®) No colour change/colour of Benedict’s solution remains; (1mk)

Rej: No change /no reaction/ no observation /nothing happens

(c) Set-up A- colour changes from blue to green to yellow to orange/brown; (1mk)

Set-up B: No colour change/ colour of Benedicts’ solution remains; (1mk)

Rj- No change/no reaction/no observation/nothing happens

Set-up C- No colour change/colour of Benedict’s solution remains;  (1mk)

Rj- No change no reaction/ no observation/ nothing happens

(d) Set-up A — Enzyme amylase/diastase/invertase (in Q); digests /hydrolysis/breaks down/
converts starch (in liquid X); to reducing sugar/maltose; (1mk)

Set-up B: boiling denatures/destroys enzymes amylase/diastase/invertas;; henc starch is

not converted to reducing shgar/maltose; (1mk)
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YK FORM FOUR EVALUATION TEST
Kenya Certificate of Secondary Education

BIOLOGY - Paper - 231/1
July/August 2013
MARKING SCHEME

1.a)i) Regulates the amount of light; passing through
the condenser.

ii) Raises or lowers the body tube through a small
distance; to bring the image to sharp focus.

b) Magnification = x Dimension of the drawing;
- dimensions of the object/
specimen

2.a) Prokanyotic cells lack nuclear membrane while
eukaryotic cell has nuclear membrane;

b) i) Roughendoplasmic reticulum;
i) Protein synthesis; transportation of proteins.

3. a) It is responsible for the absorption of some
product of digestion from the alimentary canal
into the blood steam;

b) Oxygen concentration /amount of oxygen;
change in pH;

Substrate /glucose concentration (mark first two)
Enzyme inhibitors; :

4. a) Diastema;

b) A - has one root while C has two or three roots;
A - has a sharp edge while C has ridges and
cusps (mark the first difference)

A - is for cutting food material while C is for
grinding / chewing;

5. i) Photosynthetic tissue; acc palisade mesophyll

i) Has cells containing numerous chloroplasts to
absorb maximum light;
Upper epidermis to maximize light absorption;
Closely packed cells to increase surface area
for light absorption and photosynthesis;
mark its first two.

6. Narrow to increase capillarity;
Hollow to maintain continuous column of water;
Lignified to prevent them from collapsing;

7. Regulation of body temperature;
Protection against infection;
Regulation of Osmotic pressure of body fluids;

8. a) A -Gill raker rej Raker aloné, plural
B - Gill filament(s) rej filament alone

b) Numerous / many to increase surface area for
gaseous exchange ;

Thin walled for rapid gaseous exchange/ reduce
diffusion distance;
Moist to dissolve the gases; and make exchange
efficient.
9. A;
B;
Rhesus; factor / antigen

10. a) Amount of carbon(IV) oxide produced = 18

amount of oxygen consumed 26
=0.692~0.7;
b) Lipid;

11. a) Amount of CO2 will increase;
Amount ofO2 will decrease;

b) O, will be utilized and CO, released in the
process of respiration;

12. a) A -Glomerulus;
B - Bowman’s capsule;

b) Kidney cortex;
c) Carries out ultrafiltration;

13.-contraction of erector pilli muscle leading to raising
of hair that trap a film of air which forms an
insulatory layer;
- Vasoconstriction;
- Increased rate of metabolism;
- the subcutaneous fat acts as an insulator to
prevent heat loss; mark first three.

14. Phylum Arthropoda; rej wrong spelling
Reason - jointed appendages / presence of
exoskeleton;
Class crustacea; rej is spelling is wrong.
Reason - two pair of antennae;
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15.

16.

17.

18.

19.

20.

21. 4

22. 1

23.

24,

a) Biological control;
b) Does not pollute the environment;

a) Ovule;
b) Ovary;

a) Temporary storage of sperms/ spermatozoa
before they are released into the sperm duct;

b) Prostate gland;
Copwers gland;  acc Seminal vessicle.

The inhibition of growth of lateral buds; by auxins ;
produced by the growing apical bud;

a) 11 chromosomes;
are haploid cells;

b) 33 chromosomes;
are triploid cells;

a) Homologous - structure with similar / common
embryonic origin but perform different functions;

Analogous - structure of different embryonic
origin modified to perform similar functions;

b) Mutation that occur in a non reproductive /
somatic cell of an organism;

) X-radial / muscle fibre;
Z - circular muscle fibre;

ii) Regulates the amount of light; entering the ye.

i) Phototrophism / positive phototropism; rej
Phototropism

i) Light causes the auxins to mi grate to darker side;
hence causing faster / more cell elongation on
the darker side than the lit side making the shoot
bent towards light;

- Skeletal muscle;
- cardiac muscle;
- smooth muscle;

Have tissue / root cells which concentrate alot of
salts hence enabling them to absorb water by
osmosis in the normal way; many / some are
succulent to store water $

25.)i) Required for formation of prothrombin in the
liver.
ii) A coagulation factor that initiates conversion of
prothrombin to active thrombin;

b)  Stops excess loss of blood incase of an injury;

26. Arteries Veins
- Thickmuscularwall; - Thin muscular wall
- Narrow lumen; - Wide lumen

- Absence of values; - presence of valves

27. 1) Secretin - stimulates the pancrease to produce
pancreatic juice which contains digestive
enzymes;

i) Gastrin - stimulates the stomach / gastric wall /
glands to secrete gastric juice which contains
digestive enzymes and hydrochloric acid;
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Kenya Certificate of Secondary Education

BIOLOGY - Paper - 231/2

b)

July/August 2013
MARKING SCHEME
1.a) Competitive inhibitors have similar structures as the 3. a) Hairy ears, hairy nose, baldness, porcupine, man
substrate and form enzyme inhibitor complex that is or (Spiny skin) ;
temporary;
Non competitive inhibitors form a permanent b) i) X"Y; XHXh
enzyme - inhibitor complex; they have more affinity
for enzyme than the substrate ; parental Xy X xHxh
genotype
pH; gametes
Temperature;
Inhibitors;
Substrate concentration;
Enzyme concentration; XHxH  xHyh xHy Xy
Co-factor and co-enzyme;
marks first three.
Genotypes X"XH, XHXh XHY, XhY:
i) Coagulate the soluble milk protein caseinogen
into curds (casein) 1if) 25 137
ii) Catalyses breakdown of hydrogen peroxide; Completely normal ; hemophiliac
(harmful) into harmless substances i.e. water and
oxygen. iv) Haemophilia is sex-linked and the chromosome
of male is empty, hence once the recessive gene is
iii) Catalyses breakdown of starch into maltose; present on the X-chromosome, it shows itself, unlike
females where they are carriers;
a) Photosynthesis;
4. a)P=124 ~3 is3:1;
b) i) Starch test; 372 1
ii) Plant B - does not change the colour of iodine Q=425=101is10:1;
solution/ colour remains brown; 42.5
Plant C - stain blue black with iodine solution; b) P-hotand dry
- has small surface area to volume ratio to reduce
¢) Sodium hydroxide absorbs carbon (IV) oxide rate of transpirations / conserve water;
which is a requirement for photosynthesis hence no
photosynthesis thus absence of starch; Q - Cool and wet
. - large surface area to volume ratio to encourage
d) Plants D withered; high amount of conc sodium excessive water loss;
chloride made the soil water hypertonic; leading to
. » absorption of water by the root of the plant while ¢) Leaf Q - to increase rate of water loss, through

rate of transpiration is high;

transpiration/ increase rate of evaporation of water
/avoid dilution of cell content;
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b)

c)

d)

e)-

a)
24.5°C

The amount of sweat produced increases with
increase in temperature; increase in temperature
makes the sweat glands to release more sweat;
whereupon evaporation causes cooling;

As temperature increase, the amount of urine
decrease; since high temperatures lead to loss of
more water through sweat; and therefore little water
is lost in urine,

Has sweat glands; which produce sweat when
temperatures are high; sweat upon evaporation takes
away latent heat of vaporization thus leading to
cooling;

has blood capillaries; which constrict when
temperatures are low; and dilate when temperatures
are high;

has adipose fat tissue; which acts as an insulator
against heat loss when temperatures are low;

has erector pilli muscles; whose contraction and
relaxation cause the hair to stand or lodge (bend);
facilitating heat conservation or lose respectively;

a) In natural setting, the tree trunks are covered by
light coloured lichens which grow on them; light
colour moths blend in well / camouflaged against
the light coloured lichens; as a result they are not
easily seen and eaten by predatory birds; the light
colored of the moth is a favourable variation /
beneficial variation to the moth; however a dark
coloured moth/ the melanic form do not blend or
camouflage against the light coloured lichen; as a
result the dark coloured moths / melanic form were
readily seen and eaten by the predatory birds; the
dark colour of the moth is unfavorable variation/ a
disadvantage to their survival; as a result of this
selection the light coloured moth are many and the
dark coloured moth are few; This is because the
light coloured-moths survive and reproduce more
light coloured moths, and are therefore better
adapted to this environment compared to the melanic
form; / dark coloured.

As a result of industrialization , alot of smoke and
soot is released to the natural environment. This kills
the light coloured lichen growing on trunks and
blackens the trunk; and blackness; in this new
environment the dark form / melanic form is better
adapted;

Its colour is afavourable variation / beneficial
variation because it blends well against the black
background; predatory birds do not see it easily and
is not quickly eaten; The light coloured moth is
disadvantaged by its colour which is unfavorable
variation because it does not bled well against the

b)

blackened tree trunks; it is easily seen and caten by
predatory birds, due to this form of selection caused
by change in the environment; more dark coloured
moths survive and reproduce more than the light
coloured moth;

The theory is based on

Influence of environment on development of
structure / organs. It stipulates that when
environment demands/ requires the use of a
particular structure. Development of structure/
organism develops it in response to the demands;
use and disuse of structures ; it postulates that the
frequent use / exercise of an organ leads to the
proper development or enlargement of such organs;
disused of an organ (over an extensive period of
time) results in its degeneration;

Inheritance of acquired characteristics; it suggest
that the traits acquired by an individual due to the
environmental pressure are passed on to the
offspring.

8.a)- Has villi / microvilli; to increase surface area for

absorption / digestion of food;

Long ; to increase surface area for absorption /
digestion of food;

highly / extensively folded; to slow down movement
of food for effective digestion / absorption of food.
Narrow lumen; to allow food to be in close contacts
with the walls for effective digestion / absorption;
walls have secretory cells; which secrete mucus
which prevent the digestion of the walls and brings
smooth flow of food.

secretory cells ; produce enzymes; for digestion of
food;

thin wall / epithelium; to increase the rate of diffusion
of digested food;

highly vascularized ; for effective transport of
digested food;

muscular wall to sustain peristalsis

total 18 marks Max 14 marks

Glucose; and aminoacids; are absorbed into the
blood stream by both active transport; and diffusion;
fatty acids; and glycerol; are absorbed into the
lacteals; 6 _marks
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YK FORM FOUR EVALUATION TEST

Kenya Certificate of Secondary Education
BIOLOGY -Paper-231/3
July/August 2013
MARKING SCHEME

a) F, - Epicarp ; / Exocarp

F, - Mesocarp
F. - placenta;
F, - Endocarp;

Rej wrong spellings mark labels on the photograph only.

b) Berry ;/Succulent
c) Axile;

d) i) Animals;

Rej Axial / Axil

ii) Slimy and hard seed coat to prevent digestion;
Scented / good smell to attract animals;
Brightly coloured (when ripe) to attract animals;
Succulent/ juicy to attract animals.

e)
‘ Substance tested |Procedure Observation Conclusions
| ToDCPIPina
Vitamin C / ‘si?:‘g‘ob:fddr‘;p DCPIP is decolorised ; | [xiomin C
Ascorbic acid wise / drop by de-coloured present;
drop
. . lour changes from
To solution F in [°°
a testtube, add BiLS SRR U Reducing
Benedict's illcevilin 1o ceaugs sugars present;
Reducing sugars; t and finally brown / gass P !
solution then coloured change to Rej Traces of
Eg?" :g;::lalr brown; Rej green as Firduing sugees
1 ™ lfinal colour
) D Scurvy;
i) Bleeding gums;
Wounds on the skin;
2. a) i) Arthropoda Rej wrong spellings

1) Presence of exoskeleton;
Have segmented body;
Have jointed appendages / limbs;
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3,

b) ) Insecta; Rej: wrong spellings

a)

ii) Have three body regions; parts
Have three pairs of legs; six legs;
Have one pair of antennae;
Have one pair of compound eyes;
Have one pair of spiracles per body segments mark first four

Organelles HName Function
Q Mitochondrion site for respiration / energy -
production
R cell membrane f plasma membrane allow exchange of materials /
encloses cell content
T Golgi body Japparatus packaging and transport of glyco-

proteins.

b) Length 50+ 1mm;

Actual radius of the nucleus
50 =20000;
Actual length

Actual length=_50 x 1000um;
20000

=2.5um; 3 marks
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1l G Hypotonic solution;
D - Isotonjc solution;

1 Study of Parasites;

i) Study of j ts; 2
. Wi E- Hypertonjc solution;
2 Hydrogen atoms combine chermcally With carbopn ' (3mks)
(iv) oxide In the presence of ATP; to orm simple s
sugar, & b) Strip A
%x100= 50%; {(Imk)

32a) Keeps the ajr Passage/traches open; \3g 5 20 x 100 =
k)

(Im
b) Trap particles/dust, (Imk) © StipB
¢) Dissolve gases (before diffusion); (Imk) 15 j’go =3 =-25%; (Imk)

4. Are always active; (3mks)

- Ableto escape predators/search food/mate.
= Cansuryiye in cold and hot habitats/wide range

of hatitafs;
available resources;
ii) Study of many Species;

occupying 5 particular habjtat ata given time
while community - Ty of more populatjon
occupying and interacting in the same Habitat;

characteristics/ identify desirable gene/ alter/
select and transfer to another organism to
produce desireq characterislics;

different Structures are modified to perform
similar functions; (Imk)
2 s
(i) Down’s syndrome/mangohsm
7a) B - cej] vacuole/sap vacuole. Kunefelter Syndrome/Turner Syndrome;
C - Nucleys (2mks) (Imk)
b)  To receiye maximum amount of light fo Albinism; (imk)
photosynthesis; . )
(1mk) Single ce|] anaemia;
Haemophilia;
8a) To manufacture ryppe, ds e.g sh ] C°’°”’b““d“ess5
) fibSer goods ¢ & shoes tyres Chandrodytrophie; duarfism,
b) Uses as meat tenderizer: Achondra pIasma;
Pleny] kefohuria,
9a) State during which 5 seed cannot &erminate/state Dudena musculay dytrophy.
of rest before seed germination; | .
Iba)mrervenebral disc; (Imk)

b) Acts as a cushion/shock absorbers;
Reduces ﬁ—icrion/ﬂexibility of the vertebra]

column;
(2mks)

b) Abscisic acid;

02)Converg sound waves 1o vibration/transmits
vibrations to €ar ossides. (Imk)

‘Amplifies vibrations ang transmits them ¢, oval
window; /
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16a)Chilopoda; (1mk)

b) Body dorsal ventrally flattened;

-" Body divided into two parts the head and the
trunk;

- Each segment has a pair of walking legs;

- The head has a pair of antennae;
(The first two)

17a)Anaerobic respiration; g (1mk)
rej respiration alone.

b) There was an increase in temperature;  (1mk)

¢) Temperature would remain (move or less)
constant;
(Respiratory) enzymes/zymase in the yeast were
denatured by high temperature;
(2mks)

18. Are long/narrow to increase surface area for
Obsorption of water/mineral salts;
Many mitochondria in cotyplasm to supply energy
for active transport (of mineral salts);
Thin walled to speed up the rate of absorption of

water/mineral salts;
- (any two)

192)]s the removal of metabolic waste products from
the body of an organism; (1mk)

b) Is the product of cells which are useful to the
body;
(1mk)

20a) Offsprings can inherit undesirable characteristics
from parents;
- Sexual reproduction takes a long time;
- Fewer offsprings are produced;
- It involves two separable sexes;
(First two) (2mks)
b)- Repair and healing of ednometrium;
-~ Stimulates production of luteinizing hormone;
(2mks)

21. When the tendril comes into contact with support,
auxins migrate away from the side close to
contact; the part away from contact has more/
fastor growth than on the side close to contact
(with lower concentration of auxins); hence-the

tendril continues to coiled around the support;
(3mks)

22. Is scientific system of naming organisms using
genus and specific/species names.

(1mk)
23. - Thin cell wall;
- Large air spaces;
(2mks)
24a) Y - condensation; (1mk)
b) X - Dipeptide (molecule): (Imk)

25. Muscles (are subjected to) respire anaerobically;
resulting in accumulation of lactic acid (in the
tissues) causing fatigue/muscle cramps.

@mks)

26.-The adult and larvae exploit different food/don’t
compete for food;

- Pupa being a non-feeding state enable organisms
to go through adverse conditions/pupa can
survive adverse conditions.

(2mks)

27i)Schistoma species/S mansoni/ S. haematobium/ S.
japonicum; (1mk)

ii) Candida vaginalis/candida albicans; (1mk)
28a)Cell wall thickened with cellulose; (1mk)
b) Cell wall thickened with lignin; (1mk)
29. prophase [ (1mk)
rej: prophase alone
30a)Concentrates light on the stage; (1mk)
b) Allow light to pass through; - (1mk)
¢) Make cells turgid; (1mk)

31. (Gene) Mutation; Rej. chromosomal mutation.

EVBLCOUNTY -2073-Form 4 -Bioloev 1 M/s
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EMBU COUNTY FORM 4 JOINT EVALUATION - 2013
Kenya Certificate of Secondary Educatien
BIOLOGY 231/2(July/August)

MARKING SCHEME
1ai)RQ = Volume of Co, produced other children Aa, Aa, aa;
Volume of O, consumed; (Reject four genotypes)
=114=10.699; 3a) Osmosis (Imk)
163
(2mks) b) K,

ii) Fats/Lipids; (1mk) Inner cells/cortex gained water by osmosis;

hence increased in/lengths;/size outer cells/
bi) Aerobic respiration; (1mk) epidermal cells did not gain water because they

i) Itreleases more energy; (per unit mass)
(Comparison must be there) (Imk)

¢) Bakingofbread;
Manufacture of alcoholic drink;
Making of cheese/butter/ yoghurt;
Production of vinegar/citric acid/ oxalis acid,/
butyric acid;
NB: Mark the first two

2ai)Genes for red and white flowers are co-
dominant;/
(1mk)

Incomplete dominarRignt
ii)Parental phenotype; pink flowered pink
flowered plant
RW, RW,_ 5

Garmetes; RO, ’ o G
>

NNE

RR RW RW WW

F,generation
Phenotypic ratio 1 red flowered, 2 pink flowered, 1
white flowered;
(1mk)

bi) Aa, aa; (The two must be correct to earn a

mark)
(1mk)

i) Parental genotype Man Woman

gametes

are covered by waterproof cuticle; leading to
curvature;

(3mks)

K

Inner cells lost water by osmosis; leading to
(flaccidly) decrease in length; epidermal cells did
not loose water due to waterproof leading to
culvature; he

(2mks)

¢) -support in herbaceous plants;
-absorption of water;
- opening and closing of stomata;
- Movement of water from cell to cell.
- Feeding in insectivorous plant.
- Folding of leaves in the mimosa pudica;
Mark any two .

4a) Green plants, flieg y Iizards_>snakc9 hawk;

Green plants—> flies- toads->snake—»>
hawks;

Green plants> grasshoppers_,. lizard> snake

— hawks;
arrow ends must be shown to score.
(Any two)
bi) Secondary consumer; (Imk)

i) Tertiary/quarternary consumer; (any) (Imk)
iii) Primary consumer; (1mk)
iv) Producer; (Imk)
¢) Leopards compete with lions for antelopes;
reducing population of antelopes; (reducing lions

population which) leads to increase in piants;

(2mks)
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5a)Region of elongation/rapid growth in a root/
determine growth rate in different parts of the

root; (1mk)

b)

}iime increase
region of elongation

}Iime increase

\
Note count spaces k)

rej if more than 6
award mark for spaces and label
¢) Provide moisture/water for growth; (Imk)

d) - Inducesroot growth in stem cutting;

- selectiveweed killers;

- Encourage apical dominance;
Encourage sprouting of side branches.
Break seed dormancy;

Induce parthenocarpy;
* Accelerate fruit ripening;
Induce fruit fall;

oo

(First 4)

6b) To investigate the effect of light intensity; on the
rate of photosynthesis;

(2mks)
c) 10+1; (1mk)
ii) 45cm+1; (1mk)

d) Asthe distance from the bulb increases; the
number of bubbles produced per minute
decreases; increased distance from bulb the
reduced the light intensity reaching the plant;
hence how rate of photosynthesis; hence less

production and release of oxygen gas; -
(4mks)

ei) The rate fo bubble production decreases; the
aquatic animals utilizes some of the oxygen
produced during photosynthesis for respiration;
(2mks)

i) The rate of bubble production will decrease
because sodium hydroxide dissolves the carbon
(iv) oxide dissolved in water; lowering the rate of
photosynthesis;
(2mks)

iii) Decreases the rate of bubbles production; low
temperature inactivates enzymes;
(2mks)

7a)Allergic people are hypersensitive to materials
like dust/pollen grains/some foods/some drugs/
some pollutants/fungal spores/feathers/fur/strong
perfume; Examples Asthma, hay fever any other
specified correct example; An allergic reaction is
ahypersensitive response; to an antigen by the
body immune system; The body immune system
responds by overproducing antibodies; against
harmless antigens; The antigen - antibody
reaction occurs on the surface of body cells;
which burst open; and release histamine;
Histamine cause inflammation/itching/swelling/
pain/breathing difficulties/constriction of bronchi/
dilation of capillaries/excessive secretion of
mucus/anaphylaxis/diarrhoea/vomiting/sneezing/
coughing/wheezing;

(10marks)

b) Gaseous exchange takes place in spongy
mesophyll; During the day air diffuses into large
air spaces of spongy mesophyll; through the .
stomata. The carbon (iv) oxide in the air diffuses
into photosynthetic cells; insolution form; During
photosynthesis carbon (iv) oxide is used; and
oxygen is produced; some of which is used
during respiration; The rest diffuses out; through
the stomata; During the night air diffuses into air
spaces; air dissolves into film of moisture;
oxygen diffuses into cells; and is used in
respiration; during which CO, is produced.
Carbon (iv) oxide diffuses out of the leaf;
through the stomata; along concentration
gradient; at night
CO, accumulates since photosynthesis does not
take place; Gaseous exchange takes place
through cuticle, epidermis (of young reaf and
stem); epidermis of root with air in soils. Some
plants have preumatophores; Gaseous exchange
occurs through lenticels; cork cells at a lenticel
are loosely packed; gaseous exchange occurs
between cork cells and atmosphere within

loosely packed cells;
mark stomata once

total 18
max 10

Fossil records;

Fossils are remains of organisms found in
naturally occurring materials such as sedimentary
rocks/ice/volcanic rocks; Fossils found in deeper
layers portray simple form of life/those found in
recently formed layers of sedimentary rocks
have advanced forms of life; This shows gradual
increase in complexity indicating that organisms
evolved gradually from simple to complex forms;

Cell biolegy;
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Cell of most organisms contain common
organelles; eg plant cells contain chloroplast and
cell wall, while animals have centrioles, all have
mitochodria, ribosomes suggesting all have
common ancestry;

Comparative embryology;

Study of early development of vertebrate
embryo shows there is resemblance among the
embryos; they have similar structures suchas
notochord/pharyngeal gill slits, thus suggests that
vertebrates have common ancestral origin;

Comparative anatomy;
Homologous structures e, g pentadacty] limb in
different vertebrates have bones arranged in
similar pattern (basic plan); but have been
modified to perform different functions e. g
digging in moles/, grasping in monkey; These
indicates organisms have common ancestry;
Analogous structures e. g wings of bird and
insects; These structures have different
embryonic origin but are modified to perform
similar functions; some structures become
reduces in size over long time and become
functionless these are called vestigial structures
€.g caccum and appendix/ coceyx in humans;
presence of these structures indicates vertebrates
~ have acommon ancestry.

Geographical distribution;
Present day continents are thought to have been
one large land mass; joined together. This
allowed free migration of animals in the land
mass. Continental drift lead to isolation; bring
about different patterns of evolution; such that
animals occupying the same climatic Zones in
different in different continents are different e.g
Llamas of South America and camels of Africa; .
lions in Africa and tiger of Asia/ malsupials are
unique to Australia,

Total 22

Max 20
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EMBU COUNTY FORM 4 JOINT EVALUATION - 2013
Kenya Certificate Of Secondary Education
BIOLOGY 231/3 (J uly/August)

MARKING SCHEME
1.
Food substance Procedure Observation Conclusion
put about 2cm’ of suspension | Colour changes Starch
in tt; Add iodine solution to blue- black; present;
Starch dropwise shake and observe;
Put about 2cm’ of Colour of biuret Protein
suspension N in the test tube reagent absent;
Add biuret reagent shake and retained;
Protein observe;
Put about 2cmt’ of suspension | Colour changes Reading sugar
N in the test tube then add from blue-green- present;
equal amount of Benedict’s yellow/ orange;
Reducing sugar reagent heat to boil;
Put two drops of suspension | No transient Lipids
mark left; Absent;
N on the filter paper dry the
Lipids

paper using heat from

burnsen burner;

12 mks
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b) Kwashiorkor; (1mk)
2ai) Dicotyledonae; Rej wrong spelling
tied
ii) - Net/network/reticulate venation;
- 5 petals/5 sepals/floral parts in 4’s or 5’s;
- 8 stamens;/ 8 filaments/anthers.

- Broadleaf/lamina/bracts;
(Mark first 3)

Reject - floral parts in 5’s above.
- floral parts in 4’s above.
- floral parts has 5 parts/5 floral parts.

bi) Insects/insect; Rej. Insect pollination, specific
insect
eg bee

Tied Acc. insecte.gbee
i) - Conspicous/brightly coloured bracts/petals/
sepals/leaves.
Rej leaves alone
- Landing stage/corrola platform;
- Tubular corolla/stamens/pistil enclosed ina
tube; stigma

2c¢)
style

ovary

Magnification x 2 x5:
Label 3 maximum - 2mks
Proportionality - Imk
Magnification - Imk

Total 4 mks

3a) J-hind limb/hind leg/upper hind limb/thigh;
M -Thoracic region;

b) J-femur;
L -lumbar vertebra;
M - Thoracic vertebra;

ci) X -Neural spine;
Y - Transverse process;

i) Long neural spine; offer large surface area for
back muscle & ligament attachment;
Short transverse processes for articulation with
ribs; large/broad centrum to support the weight
of vetebra:
(mark 1* two)

9

Bone - pelvic girdle;
Type of joint Ball and socket;

Bone - Tibia & fibula; rej. one bone alone
Type of joint - hinge joint
Skeletal/striated/voluntary/stripped muscles;
Smooth/visceral/involuntary muscle.
Cardiac muscles/heart muscles;

(mark 1* two)
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Question 6 a).

GRAPH SHOWING PERCENTAGE GERMINATION OF
SEEDS AT DIFFERENT TEMPERATURES
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::j rrectly plotted points - 1 mark
= 4.5mooth curve - Imark

% Germination

0 F W0 B 25 a0 35 40 4 50 55 60 6
Temperature in °c




image26.jpeg
il T L

T Vel " Z /

Rr r
Rr
Genotype errr T
Phenotype Roundheads wrinkled seeds

R [R





image27.wmf
1

60

450

-


oleObject8.bin

image28.png




image29.png




image30.png




image31.png
B b
J
B BB Bb
b Bb bb
e \

OR
Parental phenotype Black
Parent genotype Bb

Gametes

Bb





image32.png
T
L
ozcu

nuEs

At

Hov

eV

177

©20612 The Kenya National Examinations Council

T
T
obeo

i





image33.wmf
m

m

2

.

3

400

1300

=


oleObject9.bin

image34.wmf
m

m


oleObject10.bin

image35.png




oleObject11.bin

image36.emf



image37.wmf
%

25

/

25

.

0

/

4

1


oleObject12.bin

image38.png




image39.png




image40.png
. MARKING J .
A e s





image41.jpeg




image42.emf
RW


RR


RW


RW


WW


RW


X


R


W


W


R




RW RR

RW

RW

WW

RW X R

W

W R


image43.emf



image44.png
Simple reflex action

Conditioned reflex action

- Single stimulus brings about response

- Repeat stimulus to bring about response;

~ Simplest form of behaviour and is independent

of experience.

~Tnvoles modification of bahaviour and is
dependent on experience

~ Sensory and moter components are the same at

alltime

~ Primary sensory component is replaced by a
secondary sensory component but the motor
component remains unchanged
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A s+1 [E less
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B 2 x|
S0
o3 T+l less

0.1% Ascorbic acid solution

alot





image47.png
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E 19,2930 Verbenaceas
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Test - tube  Observations  Conclusion  

A  Blue black  / bl ue /   bl ack   /  bluish   black;  Starch present ;  

B  Blue black / blue/ black /  bluish black;  Starch present;  

C  Blue black / blue/ black /  bluish black;  Starch present;  
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Test - tube  Observations  Conclusion  

A  Blue black / blue/ black / dark  blue /  bluish black;  Starch present;  

B  No colour change/ brown/   yellow colour /colour of iodine  Starch present;  

C  Blue black / blue/ black /  bluish black;  Starch present;  


image63.png




image64.emf
Food Substance  Procedure  Observations  Conclusion  

Ascorbic acid/ vitamin C  To DCPIP add juice/To  DCPIP add drop by drop  juice;  DCPIP decoloured/  become coloureless/  colour of DCPIP  disappears;  Vitamin C/ ascorbic acid  present ;  

Reducing sugars  T o juice add Benedict’s  solution and  heat/ boil/  warm;  Colour changes to  yellow/orange/brown;  Reducing sugars  present;  
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Epicarp:
Mesocarp :

Endocarp ;
Seed:

Placenta ;
Juice sacs:  any 4 (4marks)
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-DISTRICT JOINT EXAMINATION TERM II - 2013
Kenya Certificate of Secondary Education
BIOLOGY 231/1(July/August)
_ MARKING SCHEME

KEY :

; End of Marking Point

Acc = Accept

Rej Reject

/ Alternative Marking Point

( ) Ignore what is in brackets

NB: Point to Note before awarding
OWTTE Other words to that effect

- OO

marks

1. Cell wall; Chloroplast; Rej. (Sap) vacuole (2marks)

2
Group Can donate to Can receive from
AB AB; A,B,AB,0;
o A,B,AB,O; 0;
(4marks)

3. (a) (i) Fungi; (1mark)

(ii) have hyphae; their cell wall are made of chitin/cellulose; have no chlorophyll/are

heterotrophs/ some are saprophytes/some are parasitic; most reproduce asexually; Acc.

Reproduce asexually by spores/budding in yeast . Mark the 1% two (2marks)

(b) causes decomposition/ decay of dead organic matter/ facilitate recycling of nutrients;

Rej. Rotting for decaying

(Imark)
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4. Activate enzymes; provides a medium for enzymatic activities ( to break down stored
food to soluble form); Hydrolyses stored food; Disselve food materials; is a medium of
transportation of dissolved food substances/ nutrients/ oxygen to growing region of the
radicle and plumule; soften seed coat to facilitate emergence of radicle;

NB. Radicle must be mentioned. Mark the 1% four (4marks)

5. (a) Haptonasty/Chemonasty; (Imark)

(b) Enables Sundew to trap and digest insects; thus obtain nitrogen that is deficient in the
soils they grow in;  (2marks) |

6. Diffusion is movement of particles from a region of high concentration to a region of
low éoncentration until they are evenly/uniformly/equally distributed;

Rej. Molecules/ions/atoms for particles. (1mark)

Osmosis is the movement of water molecule from where the water molecules are in high

concentration/lowly/less concentrated solution/dilute /hypotonic solution to where the
water molecules are in low concentration/highly/more concentrated solution/hypertonic
solution through/across a semi-permeable membrane; NB. Emphasize on the bold words
Rej. A definition with movement of solvent. .. (lmark) |
7. - Are numerous to increase the surface area for absorption of water and mineral salts;
- have many mitochondria to supply energy for active uptake of mineral salts;
- They are thin Walled to allow rapid movement of materials; Mark 1% two (2marks)
8. (a) Stomata; Lenticel; Cuticle; Rej. Pneumatophores/ breathing roots
Mark 1* two (2marks)
" (b) Thin- reduce diffusion distance; -
Moist— dissolve respiratory gases; (2marks)
9. (a)(i) Ovule; (Imark)
(i) Ovary; (1mark)
(b) - Lack of vafiation; Acc. Lack of hybrid vigour
- Disadvantageous traits are retained within the species;'(2marks)
10. (i) Femur; (1mark)
(if) Tibia; Fibula; (2marks)
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(iii) Hinge joint; (1mark)
11. (a) Species; (1mark) ‘ ,
(b) (Scientific) system of assigning organisms genus and spec1es names; Rej. If genus and

species are not mentioned 1mark)

12.() RQ = volume of CO, produced
Volume of O, consumed
= 102 ;
145
= 0.7034 ‘ )
= 0.7 ; (2marks) 7
(i) Lipid/Fat/Oil; (1mark)

(iii) - to know the type of respiratory substrate;
-To know the type of respiration taking place Any one (1mark)
13. (a) Schistosoma haematobium/ S. japonicum/ S. mansoni; Rej. If not underlined

separately. Rej. Strictly spelling errors (lmark)

(b) - drinking contaminated water;

- bathing/wading in contaminated water; (2marks)
(c) water snail/mud snail/Biomphalaria/Balinus; (1mark)
14. (a) Owls are nocturnal; white mice are easily seen (at night)/ not able to camouflage
hence predated on; Black mice are wel] camouflaged (at night) hence not easily predated;

(3marks)
(b) Theory of natural selection/ Darwin’s Theory of natural selection; (Imark)

¢
v

15. (a) They would digest the membranes of the cells that produce them and lining of the
alimentary canal; (Imark)
(b) Presence of villi and microvilli; Long/increased length/coilings/folding; (2marks)
16. Uric acid is less toxic than urea: hence safer to excrete where there is less water/

elimination of uric acid require less water than urea; hence (more) water is conserved/

retains more water; (3marks)
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17,

18.

20.

21,

22,

(a) Circular muscles in the iris contract and the radial muscles relax; pup1l 1s reduced in

size; (2marks)

(b)(1) Pinna is cone shaped to collect and direct sound waves into the éxternal auditory

meatus; (1mark)
(ii) Is a thin membrane that vibrates easily; (Imark)
(a) so that they would become destarched/ use up all their stored starch; (Imark)

(b) Starch is absent; The NaOH present absorbed carbon (IV) oxide from the air hence no
photosynthesis occurred; (2marks)

19. (a) _
| DNA RNA
-Made up of two strands/double stranded -Made up of one strand/ single stranded;
-Has Thymine Base | ' -Has Uracil base;
-Has Deoxyribose sugar : | -Has Ribose sugar;
(3marks)

(b) DNA is able to replicate itself/it can form an RNA transcript;  (1mark)
(2) Voice breaks in males; enlarged shoulder muscles; enlarged testlcles/development of
sperms; Mark 1% two (2marks)
(b) Menstruation; growth of breasts; ovulation; Mark 1% two (2marks)
(a) Oxygen is required for respiration; produces energy (necessary for active transport);
v (2marks)

(b) - Absorption of mineral salts by roots; |

- Selectiv'e-vreabsorpt‘ion of glucose in the kidney;

- Transmission of nerve impulses;

Mark the 1% two (2marks)_

(a) Zone of cell division/cell multlphcatlon Zone of cell elongatlon/ enlargement/
expansion; (2marks) '

(b) To protect root tip/apical meristem; Rej apical alone ( lmark)





image72.jpeg
DISTRICT JOINT EXAMINATION TERM II — 2013
Kenya Certificate of Secondary Education
BIOLOGY 231/2
MARKING SCHEME

1a) Process A - photosynthesis

< B - repiration

b)i) Provision of food to organisms when plants
convert sunlight energy into chemical energy to
make their own food which is later consumed by

animals; plants give out oxygen used by other
oraganisms;

if) Energy is obtainedf by organisms for various life
processes (eg growth movements reproduction
etc);

¢) Process A - is chloroplat;
B - mitochondrion;

d)i) Light stage ii) dark stage
5a) Y - hepartic portal vain;
Z -mesentric artery;

b) Some glucose is oxidezed to release energy,
carbon IV oxide and water; some is converted
into glycogen for storage;

¢) No glucose comes from alimentary canal making
it’s concentration in vessel Y low, vessel W
obtains flucose derived from hydrolysis of
glycogen in the liver.

d) Vessel W/ hepatic vein; .

2a) i) Gene for red coloured eyes; (1mk)
ii) Gene for white coloured eyes; (1mk)
iii) X chromosomes; (1mk)

b) Let R - represent gene for red eyed colour.
N - represent gene for white eyed colour.

Parental phenotype: White eyed male x red eyed
female
Parental genotype

parental phenotype white eyed male red eyed female
parental genotype X'y X XBxt

gametes @ ° @ @
DR

XTXRXTxr xRy &

red white red white

eyed eyed eyed eyed

female female ‘male male
¢) Test cross -its crossing an individual of unknown
genotype with a recessive individual. (Imk)
3a) Diffusion . (1mk)

b) To remove any traces of banana syrup which
would give wrong results; of the ouside or block
the pores of the visking tubing; (Imk)

¢©) lodine molecules are small in size and thus
diffuses from the beaker intothe visking tubing
though the semi-permeable; .
On contact with 1odine the cream-white syrup
turns blue black due to presence of starch;
Colour of iodine in beaker remains yellow;

Molecules of syrup (starch)thus cannot pass
though the tinny pores of visking membrane into
the iodine in the beaker (to cause any colour
change);

(4mks)
4a) 1 - Sensory neurone/Afferent neurone;
2 - Relay neurone/intrmediate neurone;
3 - Motor neurone/Afferent neurone;
(3mks)

b) - The arrows point towards neurone 3 from 2 and
c) érey matter;

d) Impulse reaching the dendrite end of relay/
neurone2 causes the synaptic vesicles to release a
cetylecholine/transmitter substance; into the
synaptic cleft; the acetylecholine/ transmitter
chemical diffuses across the cleft; and causes the
depolarization of the motor neurone/neurone.

(3mks)

Sa) Y -hapatic portal vein;
Z - mesatric artery;

b)  Some glucose is oxidized; to release energy,
carbon(IV) oxide and water; some is converted
into glycogen for storage;

¢) No glycose comes from alimentary canal making
its concentration in vessel Y low;
W obtains glucose derived from hydrolysis of
glycogen in the liver;

d) Vessel W/ hepatic vein;

6a) Graph on the grid (7mks)
b) 4lmg+0.5;

©)i) Food stored in endosperm was utilized; by the
growing/germinating plumule and radicle;

ii) Food fromthe endosperm was taken to the
embryo; which was growing thus increased in
weight;

iii) This is due to the energy lost through respiration
ie. not all the food in the endosperm is utilized in
the growth of the embryo; :

iv) The seedling has developed foliage leaves thus
photosynthesis has started taking place;

d)i)- Immaturity of the embryo;
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‘Seve mucus to trap solid particles;

- Absence of enzymes/hormories;
- Presence of inhibitors;

- Impermeable seed coat; y
(Any 2 x 1 =2mks)

- Excess heat;
- Lack of water/oxygen;

- Thin walls;
- Dense cytoplasm;
- Absecence of vacuoles;

Describe how the human respiratory system is
adapted to its function, ' (20 -marks)

The nose has '

Cartillage that keep it -open; to allow air in and of
the lungs; e

Ahighly vascularized nasal cavity; to warl and in
coming air;

A nasal cavity that is lined with olfactory cells;
that are sensitive to smell/detect the quality of air
to lungs;

(6 marks)

The trachealas:

Epiglottis that closes the glottis during
swallowing of food; to prevent choking/entry of
food particles in the track.

The C-Shaped cartillagenous rings; that ensure it
does not collapse during breathing in/ allow
peristalsis to take place in the gullet/keeps it open
during breathing;

Cilia on its epithelium that beat waves; to make
mucus and foreign particles away from lungsl
Epithelium lined with mucus secreting cells; that

(8 marks)

The bronchi have:

Cartillagenous rings that keep them open to allow
gall exchange

(Don’t.award if awarded under the nese)

~ Inner epithelium lined with cilia that aid

in the nose of mucus and solid particles.
Epithelium lined with mucus secreting cells
that secrete mucus to trap solid particles.
(don’t award if awarded under trachea)

The lungs have;

Numerous alveoli that have large surface area for
maximum/efficient gaseous exchange;

Spongy and elastic tissues that enlarge; to
increase volume of respiratory gases for gaseous
exchange /to stop large volume of gases;

Pleural membrane that is filled with pleural fluid;
(enclosing them) to reduce friction during
expansion have pleural membrane that are elastic;
to allow expansion when lungs are air.

Are supplied with large volume of deoxygenated
blood from pulmonary artery; and drain away
oxygenated blood through pulmonary vein:
Numerous blood capillaries in alveoli to maintain

- a concentrate gradient; for faster diffusion;

Moist and warm epithelial lining in the alveoli; to
dissmiss respiratory gases (for easier diffusion);
‘A series of tubes (bronchi and bronchioles); that
allow breathing in and out of gases (for gaseous
exchange); ’

- Stucture tied to adaptation; frunction tied to a

b)

deplation.
(14 marks)
Total 28 marks)
Maximum 20mks)

In matural setting, tree trunks are covered with -
light coloured lichens which grow on them; light
coloured moths blend in well/comonflage against
the light coloured lichens; As a result they are not
easily seen and eaten by predatory birds; The
light coloured is a favourable variation/beneficial
variation to the moth; However, the dark coloured
moth/melanic were readily seen by predatory
birds and eaten; dark coloured moth is
unfavourable variation/adisadvatage to their
survival; As a result of this selection the light
coloured moth are many and dark coloured are
few; (OWTTE). This is because the light
coloured moth survive and reproduce and are
therefore better adapted to this environment;
compared to melanic form/dark coloured. As a
result of industrialization; alot of smoke and soot
is released to the natural environment. This skills
the light coloured lichen growing on trucks and
blacken the trunks; Inthis new environment the
dark from/melanic is better adapted; it’s colour is
a favourable variation because it does not blend
well against the blakened tree trunk; it’s easily
seen and eaten by predatory birds, due to this
form of selection caused by change of
environment; more dark coloured moth survive
and reproduce compared to light coloured ones.

(Max 16 mks)

Lamark: Theory is based on:

Influence of environment on development of
structure/organs; it stipulates that when
environment demands use of a particular
structure, the organism develops it in response to
demands.

Use and disuse of structure; it stipulates that
frequent use of an organ leads to proper
development or enlargement of such organs while
their disuse (over an extensive period of time)
results in degeneration.

Inheritance of acquired characteristics; it suggest
that the trait acquired by an individual due to
environmental pressure are passed on to the
offspring.
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1a)
Test tube |Observation Conclusion
A blue black colour formed starch presence
B blue black colour formed starch presence
G, blue black colour formed starch presence

Correctly completed tables Conclusion award

once (2mks)
b)
Test tube |Observation Conslusion
A blue black colour formed starch present
B colour of jodine persists starch absent
C blue black colour formed starch present

ci) B -Enxyme/diastase/maltase; present in p,
digested/speeded up brakedown of starch &
maltose/simple sugars; hence starch was
absent;

ii) C- Boiling denatured enzyme; hence starch not
broken down to simple sugars/ starch not
hydrolysed.

d) j) - Enzyme;

ii) - Digests starch to simple sugars;
- Denatured by high tem peratures when
boiled;
2a) K - incisor
L - canine
M - premolar
N - molar

b) Diastema; allows the tongues to manipulate food

during cutting of vegetation/grass;

(2mks)
¢ i - Herbivorous;
ii) - Presence of diastema to allow movement of
food;
- Ridged enamel with open dentine;
(3mks)
3 a) T -Frui (2mks)
-two scars;
V - Seed;
- One scar; (2mks)

b)

endosperm
fused pericarp and testa

cotyledon
scutellum

plumule

radicle

D, -smooth outerlrus
- continous line

Drama
D, - proportionality

Magnification
L -labelling
Dl
DZ
I* -
‘Magnification (x 5 - x 25)
D, -1
L-2
Magnification -1
Total 04
testa
A% cotyledon
plumule
radicle
Label -02mks
Drawing-01mk
Total - 03
o__ 1 | v
- Two scars - one scar;
- Testa fused with - only testa present;

pericarp
- One cotyledon and

- Two cotyledons;
large endosperm

d) - To determine the chemical composition of

the structure;

- To stain the structures making them more
istinct and hence more visible;
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23y

Movement of molecules/particles against concentration gradient and energy is used;
OWTTE ' ‘

a) Sebum;
b) Kills microorganisms;
Cool the body;

Get rid of water;/excretion;/any correct named example urea, sodium chloride,
uric acid and lactic acid

Stomata found only on the upper epidermis to allow efficient gaseous exchange;
Presence of large air spaces/aerenchyma tissues to enable it float/buoyant/ storage of air

a) Liver/yeast/egg white/fresh whole grains/meat/beans; (mark any one)
b) Aids in the synthesis of thyroxine hormone; (which regulates metabolism)

a) Solution P is hypotonic; to cell sap of potato strip and gained water by
osmosis; and became firm. - - ‘ :
" Solution Q is hypertonic to the cell sap of the potato strip and lost water
by osmosis; and became flabby. ‘ ,

b) Control experiment/for comparison;

Absorption of water;
Absorption of salts/ions;
Secretion of mucus;
Any 2

a) Spherical with hydrolytic enzymes; to break down substances/destroy
microorganisms/worn out bodies/old cells;
Digest content of vacuoles/ingest blood cells;

b).  Streamline to penetrate into the ovum; _
has a acrosome containing hydrolytic enzymes to penetrate into the ovum,;

Parental genotype 00

X 00
Gametes @@ @ @
Fertilization \\
> A
/

00° 00 00 00
Probability = 1/100%;
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10.

11.

12.

Ry
(%)

Acc. Use of punnet square

b)

b)

00 x 00;
0
+ 2
-J
g 0 0
0 |
0 00 00
0 00 00

1 / 1007, %
Can donate blood to group A, B, AB and O; because of absence of antigens; (and

does not agglutinate with recipient antibodies;

i) structure have ceased to function (over a long period of time) and
become functionless;
ii) Appendix/body hair/caecum/coccyx nictitating membrane/semi
" lunar fold in the corner of the eye/ear muscles;
Acc. Human tail/post and tail.

disease causing organisms mutate; and become resistant; (to the drug)

Cytoplasmic streaming; acc. cylosis

Growth /increase/decrease in numbers/ growth rate changes in numbers;

Dispersion: spread or distribution of organisms in an habitat;

Density: the number of individuals per unit area; Acc. number of people specigy species
for animals; -

Muscles are subjected to respire anaerobically resulting into accumulation of lactic
acid; causing fatigues/muscle cramps;
Rej. Muscle pull for muscle clamp

.8,

RS

b)

o

Photosynthesis;
Carbon IV oxide;

i) Provide a surface for the passage of nutrients and oxygen to the
foetus, (and removal of nitrogenous waste and carbon IV oxide)

Protects the embryo from disease causing microorganisms/

pathogens/ microbes; .
Secretes progesterone from the third month of pregnancy for

maintenance of pregnancy;

et
bt
o’

Expose the testes to low temperatures which favours spermatogenesis;




