BIOLOGY 231/2

MARKING SCHEME
SECTION A
1. a) i) There is highest rate of transpiration; because of high light intensity hence the stomata are fully opened; bright light increases the internal leaf temperature hence high rate of evaporation of water;
ii) There is lowest rate of transpiration; because there was high relative humidity hence a low saturation deficit; there was no light hence stomata are closed;
b) Potometer;
c) small stomata
fewer number of stomata
sunken stomata
 reversed stomatal rhythm			any one       1mk
2. a) 
Parental phenotype
Parental Genotype
Gametes
F1 genotype
Sickle cell trait
Sickle cell trait
H S;
H S
H
H
S
S
H H
H S
H S
S S ;
Random fusion ;
x
Proportion of offsprings with sickle cell anaemia is 1/4  ;









b) in tropical countries, malaria is more prevalent; people with sickle cell  trait are more resistant to malaria than normal individuals because plasmodium survive very poorly in sickled red blood cells;
c) Haemophilia
colour blindness
albinism			any one  1mk
3. a) Osmosis
b) a control experiment
c) Y- solution Y is hypotonic to the 5% sugar solution in the beaker; it loses water by osmosis to the solution in the beaker; decreasing in volume.
    Z- Solution Z is hypertonic to the 5% sugar solution; it draws in water by osmosis from the beaker; hence increasing in volume.
d) Cell membrane;
e) the process stops as high temperature destroys the structure of the cell membrane;

4. a) 	A- Polar nuclei;
        		 B-Egg cell;
         		 G- Tube nucleus;
b) Transport male gametes to the embryo sac for double fertilization to      occur;
 	 c) 	(i)  Endosperm;
    		(ii)  development of a fruit without fertilization.
d) 	heterostyly 
    	   	 protandry
    	 	 protogyny
   		  self sterility   			any one – 1 mark
5. a)	 Ball and socket joint;
b)	 Z- Femur;
    	 U- Articular cartilage;
c)	 Absorbs shock;
   	 Lubricates the joints, reducing friction between bone;
d)	 Skeletal muscle;

e) 	Skeletal muscle			    Gut muscle/ smooth muscle
	Has striations
	Lacks striations ;

	Multinucleated
	Uninucleated;

	Cylindrical shaped
	Spindle shaped;



SECTION B
6. a) CO2 consumption

CO2 release


b) (i) Photosynthesis;
     (ii) Respiration;
c) (i) Rate of carbon (IV) oxide consumption increases from  6 am to 12 pm; due to increase in light intensity; the rate remains constant and at maximum between 12pm and 2pm; because there is optimum light intensity and other factors are limiting;past 2 pm the rate decreases due to decrease in light intensity;
 (ii) Rate of carbon (IV) oxide release decreases from 6 am to 12 pm; beacause some of the carbon (IV) released is used in photosynthesis; the rate increases from 2 pm to 8pm; because rate of photosynthesis is decreasing as light intensity decreases; after which it remains constant since no photosynthesis is taking place to consume the carbon(IV) oxide;
d) (i) the point at which the rate of respiration and the rate of photosynthesis are equal.
      (ii) 7.12 am ± 12 minutes    (7.00 am- 7.24 am)
            5.36 pm ± 12 minutes    (5.24 pm- 5.48 pm)
e) increase in temperature increases the rate of carbon (IV) oxide consumption upto optimum; temperature above optimum denature enzymes; reducing the rate of carbon (IV) oxide consumption; very low temperature inactivate enzymes; thus reducing the rate of carbon (IV) consumption; Total 5 mks   max 2mks							
7. (a) Have thin epithelium; to shorten diffusion distance of digested food;
Numerous blood capillaries; to transport glucose and amino acids;
Have lacteal; for absorption of fatty acids and glycerol;
Have numerous microvilli; to increase the surface area for absorption of digested food;
The epithelium has goblet cells; which secrete mucus for lubrication;
They are numerous; to increase the surface area for absorption; mks
									
b) during the day guard cell carry out photosynthesis and manufacture glucose; this increases the osmotic pressure of the sap vacuole; which becomes higher than that of the neighbouring epidermal cells; guard cells take in water by osmosis; and become turgid; the outer thin wall stretches easily pulling the thicker inner wall outward; thus the stomata opens; at night there is no light and no photosynthesis; plant cells respire using up more glucose; the osmotic pressure of sap vacuole of guard cells reduces; becoming lower than that of the neighbouring epidermal cells; they then become flaccid; pulling together the thick inner walls; and stomata closes;		total 13 marks max 10 marks
8.a)  Ultrafiltration occurs at the glomerulus; the glomerulus is a fine network of blood capillaries enclosed by the Bowman’s capsule; the afferent arteriole which supplies blood to the glomerulus; is wider than the efferent arteriole; which takes blood away from the glomerulus; this creates resistance to blood flow; and back pressure at the glomerulus; this builds a high pressure within the glomerulus; that forces the liquid part of blood and dissolved substances of low molecular sizes (such as urea, glucose, salts and amino acids) out through the pores in the glomerulus capillaries into the cavity of the bowman’s capsule; The filtrate formed is called glomerular filtrate; large sized molecules in plasma(such as red blood cells and plasma proteins) are not filtered; because they are too large to pass through the capillaries; Total 12 mks, max 5mks				
b) (i) Causes
discharge of untreated sewage from urban centers into water bodies;
industrial effluents from industries being discharged into rivers, dams and lake;
Large scale discharge of oil into oceans by oil tanker accidents;
Discharge of hot water from industries into water bodies;	
Agricultural chemicals get washed into water bodies;
Soil erosion leading to siltation;
Lead from use of lead pipes and tank in domestic water supply;
Mercury from industries that manufacture chlorine, sodium hydroxide;
						Total 8mks      max 5mks
ii) Effects
Epidemics of waterborne disease e.g cholera due to untreated sewage;
Breakdown of organic matter in raw sewage cause eutrophication;
Industrial effluents kill aquatic organisms like fish due to poisoning and eutrophication;
Oil clogs gills of fish causing their death by preventing gaseous exchange;
Oil also clogs feathers of marine birds leading to difficulty in flight; oil coats phytoplanktons till they die; oil coats the water surface thus reducing oxygen concentration in water hence suffocation and death of aquatic plants and animals;
Nitrates and phosphate fertilizer cause eutrophication;
Hot water reduces concentration of dissolved oxygen and carbon (IV) oxide hence suffocates and kills aquatic organisms; the high temperatures may also kill the organism directly;
Mercury and lead results into physiological poisoning; that may result to defects like skin cancer or even death (lethal);    		Total 11mks     Max 5mks
iii) Control Measures
Sewage treatment and proper disposal; 
Treatment of industrial wastes before discharge into water;
Encourage the use of unleaded petrol;
Enforcing relevant legislation and providing heavy offenders;
Carry out environmental impact assessment before setting of industries;
Encouraging organic farming/ controlled use of agrochemicals;
Appropriate soil control measures should be put in place;
								Total 7mks      max 5 maks
Series 1	6am	8am	10am	12pm	2pm	4pm	6pm	8pm	10pm	12pm	0	43	69	91	91	50	18	0	0	0	Series 2	6am	8am	10am	12pm	2pm	4pm	6pm	8pm	10pm	12pm	38	22	10	3	3	6	31	48	48	48	Time of the Day (Hours)

Volume of Carbon (IV) oxide (mm3/min)
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