                                  CLASSIFICATION

1.     1995 Q3 P1
     State two ways in which some fungi are harmful to man	      		  (2 marks)

2.     1995 Q6 P1
     The diagram below represents a fern	
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	  Name
0. The parts labelled A and B						   (2 marks)
0. The division to which the plant belongs					    (1 mark)

3.    1996 Q5 P1
            An organ is with an exoskeleton, segmented body, two pairs of legs per 
            segment, a pair of eyes and a pair short antennae belongs  to the  phylum	   (1 mark)

4.    1996 Q6 P1
            When are two organisms considered to belong to the same species 		  (2 marks)

5.     1997 Q2 P1
      A student caught an animal which had the following characteristics:
· Body divide into two parts
· Simple eyes
· Eight legs
The animal belongs to the class?................ 					(1 mark)











6.    1998 Q16 P1
          A student placed a drop of pond water in a cavity slide and observed it under  
         the microscope. The student observed many fast moving organisms, one of 
         which is represented in the diagram below.
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1.  (i) Name the phylum to which the organism belongs 			(1 mark)
 (ii) Give a reason for your answer in (a) (i) above				(1 mark)

1. Name the structures labelled N, P and Q. 					(3 marks)
1. State two observable features that enable the organism to move fast. 	(1 mark)

7.    1999 Q10 P1
             Below is a list of organisms, which belong to classes Insecta, diplopoda 
             chilopoda and Arachnida: Tick, centipede, praying mantis, tsetse fly, 
             millipede and spider. 
             Place the organisms in their respective classes in the table below.
            Give reason in each case.  							(6 marks)

	Classes
	Organisms
	Reasons

	Insecta
	
	

	Diplopoda
	
	

	chilopoda
	
	

	Arachnida
	
	



8.    2001 Q1 P1
           Other than having many features in common, state the other characteristics 
            of a Species 									(1 mark)

9.     2002 Q1 P1
	Beside the abdomen, name the other body part of members of Arachnida. 	(1 mark)

10.   2003 Q2 P1
             Name the phylum whose members possess notochord				(1 mark)

11.   2004 Q8 P1
            Name the class in the phylum Arthropoda which has the largest number 
            of individuals?									(1 mark)



12.    2005 Q5 P1
                To which class does an animal with two body parts and four pairs of 
                legs belong?									 (1 mark)

13.    2006 Q6 P1
                a) State three characteristics of Monera that are not found in other 
                     kingdoms.						 			 (3 marks)
                 b) Name the class to which a termite belongs			  		  (1 mark)

14.    2007 Q1 P1
              (a) What is meant by the term binomial nomenclature				(1 mark)
              (b) Give two reasons why classification is important				(2 marks)

15.     2008 Q25 P1
        Giving a reason in each case, name the class to which each of the 
        following organisms belong							 (4 marks)
Bean plant………………………………………………………..                     Reason……………………………………………………………
Bat………………………………………………………………..                             Reason……………………………………………………………

16.    2009 Q1 P1
       (a) Name the external feature which is common in birds, fish and reptiles     	(1 mark)
	(b) State two characteristics of fungi						 (2 marks)

17.    2010 Q8 P1
       State three external differences between chilopoda and diplopoda.		 (3 marks)

18.    2010 Q12 P1
The diagram below illustrates the structure of bread mould.
                           [image: C:\Users\user\Pictures\img002.jpg]
a) Name the part labeled J							(1 mark)
b) State the function of the structure labeled K 				(2 marks)

19.   2010 Q29 P1
The diagram below represents a female cone.
                         [image: C:\Users\user\Pictures\img002.jpg]
a) Name the subdivision of the plant from which the cone was obtained.	(1 mark)
b) Other than the presence of cone, name two other external features that
 identify plants in the subdivision named in (a) above.			(2 marks)

20.    2011 Q3 P1
        Give three reasons for classifying organisms.                      			(3 marks)

21.    2011 Q8 P1
        State three characteristics of class crustacea 					(3 marks)

22.     2011 Q9 P1
                The diagram below illustrates the organs of some flowering plants
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                State the classes of plants to which each belong. 				(2 marks)

23.    2011 Q12 P1
               The diagram below represents a certain organism

                                      [image: C:\Users\user\Pictures\img003.jpg]

                State the phylum and class to which it belongs 				(2 marks)

24.    2012 Q2 P1
               The diagram below represents a certain organism collected by a student 
                at the sea shore
                               [image: ]

1. Name the class to which the organism belongs                                           	(1 mark)
1. Give three reasons for your answer in (a) above                                        	(3 marks)
25.   2013 Q3 P1
    (a) State two external features found in the class Mammalia only. 		(2 marks)
    (b) Name the taxonomic unit that comes immediately after a phylum 
           in classification. 
(1 mark)
26.    2013 Q8 P1
        Construct a step in a dichotomous key using two leaves one with a 
        serrated and the other with a smooth margin. 				(2 marks)
27.    2013 Q12 P1
       (a) A student collected an organism and observed the following features: 
                simple eyes, four pairs of legs and two body parts.

          (i) State the class to which the organism belongs. 				 (1 mark)
          (ii) Give an example of an organism in this class. 				 (1 mark)

       (b) Name the kingdom to which plasmodium belongs. 			 (1 mark)
28.    2013 Q13 P1
       State two characteristics of living organisms that are specific to plants. 	(2 marks)
29.     2013 Q1 P2
         (a) The diagram below represents a plant in the division Bryophta.
                                     [image: C:\Users\Wambui Kigoro\Pictures\img014.jpg]

i) Name the parts labelled B and D. 						(2 marks)
ii) State one function for each of the parts labelled A and C.

      b) The diagram below represents a member of the kingdom Animalia. 		(2 marks)

                             [image: C:\Users\Wambui Kigoro\Pictures\img014.jpg]

     i) Name the phylum to which the organism belongs. 				(1 mark)

     ii) Using observable features in the diagram, give three reasons 
          for the answer in b (i) 							 (3 marks)

30.     2015 Q1 P1
        (a)  What is meant by the term binomial nomenclature? 			(2marks) 
 (b)  State two guidelines that should be followed when typing 
         scientific names. 								(2 marks)

31.     2015 Q16 P1
                State four structural differences millipedes and centipedes			(4marks)









































ECOLOGY

1.     1989 Q4 P1
            State how excessive use of pesticides may affect soil fertility

2.     1989 Q8 P1
             The table below shows a list of five human diseases. Complete the 
              table by naming the causative agent of each.

             The first one has been completed for you.

	Disease
	Causative agent

	Ringworm
	Fungus

	Tuberculosis
	

	Yellow fever
	

	Bilharzia
	

	Trypanosomiasis (sleeping sickness)
	



3.   1989 Q15 P1
            The graph below represents a population growth of a certain herbivore in
            grassland ecosystem over a period of time

	C
		                          		
				

	D
                                                      
        Population size




                                                                        Time


             Suggest three factors that could have caused the population change 
             between C and D. 

4.    1989 Q17 P1
         A biologist carried out a study to investigate the growth of a certain species 
        of herbivorous bony fish and the factors influencing plant and animal life in 
         four small lakes A, B, C, and D. The lakes were located in the same 
        Geographical areas. Two of the lakes A and B were found to contain hard 
        water due to presence of high contents of calcium salts. The mean bodies 
        lengths of 2 year old fish, amount of plant life and investigate biomass in 
        each lake were determined. 
        The data was as shown in the table below.

	Lakes

	Mean body length of two year old fish (cm)
	Type of water
	Amount of plant life (g/m3 of water)
	Insects
	Snails 
	Crabs
	worms

	A
	31.2
	Hard
	1050
	11
	300
	10
	180

	B
	28.6
	Hard
	   950
	72
	100
	  9
	   90

	C
	18.4
	Soft
	    1.2
	97
	  0
	  2
	  20

	D
	16.3
	Soft
	   0.5
	99
	  0
	   1
	   10



(a) Describe the procedure that may have been used to determine the mean 
body length of the fish.
(b) What were the likely reasons for the difference in the mean body length 
of the fish living in lakes A and D?
(c) Suggest one reason for the absence of snails in lake C and D.
(d) (i) Name any six abiotic (physical) factors that are likely to influence the 
      plant and animal in life in Lake A.
                    (ii) Explain how each of the factors named in (d) (i) above may influence 
                          the plant and animal life in Lake A.					

5.    1990 Q6 P1
              Which of the following diseases that affect man are caused by viruses
· Typhoid
· Measles
· Pneumonia
· Dysentery
· Chickenpox
· Cholera
· Herpes simplex
· Poliomyelitis
· Trichomoniasis

6.     1990 Q14 P1
         An investigation was carried out between 1964 and 1973 to study the changes 
         of fish population in a certain small lake. Four species of fish A, B, C and D were 
         found to live in this lake. In 1965, a factory was built near the lake and was 
         found to discharge hot water in to lake raising the average temperature from 
        25oC to 30oC diverted into the lake.
         In 1969, discharge of hot water, sewage and industrial waste into the lake 
         was stopped.

        The fish populations during the period of investigation are shown in the table below.

	FISH SPECIES
	1964
	1966
	1968
	1970
	1971
	1972
	1973

	A
	6102
	223
	20
	106
	660
	4071
	7512

	B
	   208
	  30
	11
	  22
	  63
	  311
	  405

	C
	     36
	100
	   0
	    0
	     0
	       0
	       0

	D
	4521
	272
	 23
	  27
	  79
	   400
	   617




          (a) (i) In which year were the fish population lowest?

               (ii)  State the factors that might have caused the lowest fish population during 
                       the year you have stated in (a) (i) above.

             (iii) Explain how each factor you have state in (a) (ii) above could have brought  
                      about the changes in fish populations.

          (b) (i) What is the difference in the rate of population recovery of species A and D?
                (ii) Suggest two biological factors that could have led to this difference.

       (c) (i) State a method that might have been used in estimating fish populations in 
                    the lake.
            (ii) State one disadvantage of the method that you have stated in (c) (i) above.

7.      1991 Q7 P1
               State two roles of green plants in a fish aquarium other than providing food for fish. 

8.      1991 Q8 P1
              State two precautionary measures which should be taken in preventing an 
              outbreak of cholera.

9.     1991 Q10 P1
              With reference to leaf structure only. Explain FIVE ways by which plants
              are adapted to living in arid areas.

10.    1992 Q3 P1
               Name a water-borne disease and state a control measure for it.

11.    1993 Q3 P1
              What is the biological reason for spreading oil on stagnant water in the 
               control of malaria? 

12.    1993 Q8 P1
              Name the disease caused by each of the following organisms.
                (a) Wuchereria bancrofti (Filarial worm)
                (b) Phytophthora infestans

13.      1993 Q15 P1
                 The diagram below represents a section through a leaf of a terrestrial plant.
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                   (a)   Explain two ways in which structures labelled X and Y are adapted 
                            to their function

                  (b) State the difference that would be observed between the above section 
                         and one obtained from the plant growing in fresh water habitat

14.     1993 Q19 P1
           (a) Explain how food as a factor regulates the population of animals in an 
               ecosystem.
          (b) Describe the flow of energy from the sun through the different tropic 
                levels in an ecosystem    

15.     1994 Q5 P1
            Explain why the biomass of primary producers is greater than that 
            of primary consumers in a balanced ecosystem.

16.     1994 Q19 P1
           (a) What is pollution?
           (b) State the cause and the methods of controlling pollution of;-
i. Air
ii. Water

17.      1995 Q13 P1
            The chart below shows a feeding relationship in a certain ecosystem
 (
Mice
Domestic cats
Grasshopper → Lizards → Snakes
)



           Green plants	Hawks





(a) Construct two food  chains ending with a tertiary consumer in each case	   (2 marks)
(b) Which organism has the largest variety of predators in the food web?	   (1 mark)
(c) Name secondary consumers in food web					   (2 marks)
(d) Suggest three ways in which the ecosystem would be affected in there 
was a prolonged drought. 						    (3 marks)

18.     1996 Q15 P1
                 To estimate the population size of crabs in a certain lagoon, traps were 
  laid at random. 400 crabs were caught, marked and released back into 
  the lagoon. Four days later, traps were laid again and crabs were caught. 
  Out of the 374 crabs, 80 were found to be marked.

	(a) Calculate the population size of the crabs in the lagoon using the formula below
	                N= n x M
	                         m
	Where 	N = Total population of crabs in the lagoon
		n = Total number of crabs in the second catch
		M = Number of marked crabs during the first
		m= Number of marked crabs in the second catch			  (2 marks)

(b) State two assumptions that were made during the investigation		 (2 marks)
(c) What is the name given to this method of estimating the population size												(1 mark)
19.    1997 Q6 P1
         Oil can be applied on the stagnant water to control the spread of malaria.
(a) How does this practice control the spread of malaria? 		 (2 marks)
(b) Give a reason why this practice should be discouraged

20.     1997 Q11 P1
         The following below represents a feeding relationship in an ecosystem
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(a) Write down the food  chains in which  the guinea  fowls are 
secondary consumers							 (2 marks)

(b) What would be the short term effects on the ecosystem if lions 
invaded the area? 								(3 marks)

(c)   Name the organism through which energy from the sun enters 
the food web. 
(1 mark)
21.    1997 Q14 P1
         The diagram below represents a simplified nitrogen cycle.

                                    [image: C:\Users\Wambui Kigoro\Pictures\img076.jpg]

(a) Name the  organisms that cause process E and J  			 (3 marks)
(b) Name the process represented by F and H. 				(2 marks)
(c) Name the group of  organism represented  by  G 				(1 mark)


22.    1997 Q19 P1
       (a) What is parasitism? 							 (2 marks)
               (b) Describe how the tapeworm is adapted to a parasitic mode of life 		(18 marks)

23.   1998 Q5 P1
            What is the relationship between leguminous plants and bacteria 
            found in their root modules? 							 (1 mark)

24.    1998 Q10 P1
           Give two reasons why primary productivity in an aquatic ecosystem 
           decreases with depth. 								 (2 marks)

25.    1998 Q11 P1
   State two ways by which the human immuno deficiency  (H.I.V) is 
   transmitted other than through sexual intercourse? 				 (2 marks)

26.    1998 Q15 P1
          The herbivorous mammalian species were introduced into an ecosystem 
           at the same time and in equal numbers. The graph below represents 
           their populations during the first seven years. Study the graph and answer 
           the questions that follow.
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(a) (i) Which species has a better competitive ability? 				(1 mark)
(ii) Give reason for your answer						(1 mark)

(b) Account for the shape of the  curve species A between
(i) One year and three years							(2 marks)

 (ii) Three years and seven years						(2 marks)

(c) A natural predator for species A was introduced into the ecosystem.
With a reason state how the population of each species would be affected. 	(2 marks)

27.    1999 Q5 P1
             Suggest three reasons why green plants are included in a fish aquarium. 	(3 marks)

28.    1999 Q13 P1
              a) Distinguish between a community and population. 				(2 marks)

             b) Describe how population of grasshoppers in a given area can be estimated. 
                     										(6 marks)
29.   1999 Q17 P1
               Explain how the various activities of man have caused pollution of air. 	 (20 marks)

30.    2000 Q2 P1
               Give a reason why two species in ecosystems cannot occupy the 
                same niche. 									(1 marks)

31.    2000 Q3 P1
                State two ways in which some fungi are beneficial to humans  		   (1 mark)

32.     2000 Q10 P1
                Explain how birds of prey are adapted to obtaining their food. 		 (2 marks)

33.     2000 Q17 P1
                 The numbers of different types of animals supported by a square 
                  kilometer in two terrestrial ecosystems are shown in the table below

	Type of ecosystem
	Type of animal
	Number of animals supported  per sq. km

	Acacia savannah
	Domestic animals
Cattle
Goat
Sheep
Wild games
Thomsons’s gazelles
Eland
Wildebeest

	
7
30
10

450
20
60


	Bush land
	Domestic animals
Cattle
Goats
Sheep
Wild game
Thomson’s gazelles
Eland
Wildebeest
	
2
15
5

200
12
10



(a)  (i) Which domestic animal is better adapted to both ecosystems? 	   (1 mark)
          (ii) Give a reason why the animal named in (a) (i) above is better 
                 adapted to the two ecosystems. 					   (1 mark)

(b) Why are cattle and sheep fewer in the bush land than in the savannah? 	   (1 mark)
(c) (i) Name suitable methods that were used to estimate the  population of: (2 marks)
· Domestic animals
· Wild animals
 (ii) Give a reason why the method named for wild animals in (c) (i) above is   
        Suitable									(2 marks)



(d) State three methods  which could be  used  to determine the diet 
of wild animals in an ecosystem						 (3 marks)
(e) Name four biotic factors that could have regulated the animal 
population in both ecosystems						 (4 marks)

(f) State four human activities that affect population  of animals in game 
         Parks									 (4 marks)
(g) What is the importance of national park to a nation? 			(2 marks)

34.     2000 Q19 P1
                Explain how leaves of mesophytes suited to their functions? 			(2 marks)

35.     2001 Q2 P1
	     Why are green plants referred to as primary producers in an ecosystem? 	(2 marks)

36.     2001 Q13 P1
             The diagram below represents the nitrogen cycle
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            (a) State the process labelled							(2 marks)
	  A………………..
	  D……………….
	   (b) Name the compound represented by B					 (1 mark)
	   (c) Name the group of organisms labeled C 					(1 mark)

	   (d) (i) name the group of plants which  promote process A 			(1 mark)
	        (ii) State the part of the plant where process A takes place 			(1 mark)

	 (e) How would excess pesticides in the soil interfere with process A   		(2 marks)

37.    2002 Q2 P1
            a)   Name the bacteria found in the root nodules of leguminous plant 		(1 mark)
            b)   State the association of the bacteria named in (a) above with the 
                    leguminous plants.  								(1 mark)



38.     2002 Q7 P1
             Explain why the carrying capacity of wild animals is higher than that for 
              cattle in a given piece of land. 							(1 mark)

39.    2002 Q15 P1
              Ascaris lumbricoides in an example for an endo – parasite

 a) The name Ascaris refers to ……………					(1 mark)
 b) State the habitat of the organism 						(1 mark)
                c) State three ways in which the organism is adapted to living in its habitat. 													(3 marks)
40.    2003 Q4 P1
              a) Name the bacteria found in root nodules of leguminous plants. 		(1 mark)
              b) What is the role of the bacteria named in (a) above? 			(1 mark)

41.    2003 Q10 P1
       How are leaves of submerged adapted plants for photosynthesis? 		(3 marks)

42.    2003 Q11 P1
       Name the causative agent of typhoid. 						(1 mark)

43.    2003 Q16 P1
               a)   What is meant by:
	        i)	Autecology 								(1 mark)
	       ii)	Synecology? 								(1 mark)

                b) The number and distribution of stomata on three different leaves 
                      are shown in the table below:

	Leaf
	Number of stomata

	
	Upper epidermis
	Lower epidermis

	A
	300
	0

	B
	150
	200

	C
	02
	13


		






       Suggest the possible habitat of the plants from which the leaves
       were obtained 								(3 marks)

 (c) State the modifications found in the stomata of leaf C. 			 (3 marks)

44.     2004 Q3 P1
	  How is aerechyma tissue adapted to its function				(2 marks)

45.     2004 Q19 P1
	   Explain how a biotic factors affect plants		  			(20 marks)

46.     2005 Q10 P1
                 Name the organism that causes amoebic dysentery.				(1 mark)







47.    2005 Q17 P1
               After an ecological study of feeding relationships students constructed 
               the food web below.	
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           a)	Name the process through which energy from the sun is incorporated
                   into the food web.								 (1 mark)

           b) State the mode of feeding of the birds in the food web 			(1 mark)

                          c)	Name two ecosystems in which the organisms in the food web live 	(1 mark)

           d) From the information in the food web, construct a food chain 
                 with the large bird as a quaternary consumer.				(1 mark)

          e) What would happen to the organisms in the food web if bird N migrated?														(3 marks)
	   f)  Not all the energy from one trophic level is available to the next level. 
                Explain									 (3 marks)
                          g) (i) Two organisms which play a role in the ecosystems are not 
                    included in the food web. Name them.					(2 marks)

	 (ii) State the role played by the organisms named in g(i) above.	 	(1 mark)

	h)	 i) State three human activities that would affect the ecosystems.		 (3 marks)

	ii) Explain how the activities stated in h(i) above would affect the 
                  ecosystems.								 (3 marks)

48.   2006 Q16 P1
             What is the importance of the following in an ecosystem?			(2 marks)
	  a)	Decomposers
	  b)	Predation


49.   2006 Q26 P1
              The chart below represents a simplified nitrogen cycle.
[image: BIO 049]
















    What is represented by X, Y, and Z? 						(3 marks)

50.    2006 Q3 P2
          a) Distinguish between pyramid of numbers and pyramid of biomass. 		(2 marks)

          b) Give three reasons for loss of energy from one trophic level to another 
              in the food chain.								(3 marks)

51.    2007 Q15 P1
	 (a) Distinguish between population and community	          			(2 marks)

 (b) Name a method that could be used to estimate the population 
        size of the following organisms
	(i) Fish in a pond					           		(1 mark)
	(ii) Black jack in a garden				              		(1mark)

52.     2007 Q16 P1
            State two ways in which schritosoma species is adapted to parasitic 
            mode of life 									 (2 marks)

53.    2007 Q26 P1
               State one way by which HIV/AIDS is transmitted from mother to child	 (1 mark)

54.     2007 Q8 P2
	Describe causes and methods of controlling water pollution	       		(20 marks)

55.     2008 Q3 P1
             (a) Name a disease of the liver whose symptom is jaundice			(1 mark)
             (b) State the causative agent of:
    (i)	Cholera								(1 mark)
    (ii)	Candidiasis								(1 mark)

56.     2008 Q14 P1
                Describe the three characteristics of a population				(3 marks)

57.     2008 Q22 P1
              State two characteristics of aerenchyma tissue					(1 mark)

58.    2008 Q7 P2
        Describe the nitrogen cycle				        	            		(20 marks)

59.     2009 Q2 P1
    Name two benefits that a parasite derives from the host	            	 	(2 marks)
60.    2009 Q9 P1
    (a) Name the causative agents of the following diseases in humans 		(2 marks)
(i) Typhoid
       (ii)  Amoebic dysentery	
(b) Name the disease in humans caused by plasmodium falciparum	 	(1 mark)

61.    2009 Q19 P1
   (a) State three effects of dumping untreated sewage into a river		(3 marks)
               (b) Name one process that is responsible for loss of energy from one
                      trophic level to the next					   		 (1 mark)

62.    2009 Q20 P1
           	 Other than using the quadrat, give two methods of estimating population 
                 of grass									 (2 marks)

63.    2009 Q25 P1
               State two ways in which aerenchyma tissues in aquatic plants are adapted
               to their function 								(2 marks)

64.    2009 Q3 P2
        (a) What is meant by the term biological control				(1 mark)
                    (i) Give an example of biological control					(1 mark)

              (b)  (i) What is eutrophication?							(3 marks)
       (ii) What are the effects of eutrophication					(3 marks)

              (c) Name a substance that is responsible for acid rain				(1 mark) 

65.    2010 Q13 P1
        What is meant by the following term?
a) Habitat;									(1 mark)
b) Ecosystem								 (1 mark)












66.    2010 Q3 P2
       The diagram below represents a food web in certain ecosystem

		Hawks

                                                                                                                                    Small birds

Lizards 

                                              Small insects                                                       Large insects



      Caterpillars


    Earthworms                                                                                                 Green plants                     


	    Decaying leaves

a) Name the trophic level occupied by each of the following:
i) Caterpillars								(1 mark)
ii) Small insect.								(1 mark)
b) From the food web, construct two food chains which end with lizards 
as a tertiary consumer.                                                                        	 	(2 marks)
c) i) Which organisms have the least biomass in this ecosystem?		(1 mark)
ii) Explain the answer in (c)(i) above.	

67.    2011 Q5 P1
               The figure below illustrates a food web in a certain ecosystem.
                                
	  Lizard
	     Mongoose


	Grasshopper                                                       Chicken     


                                                                                   
                                                                                                Human

   Grass                    Termites
                            

                         Weaver bird

	
	Hawk	Vulture


	Sheep                                            Hyena
  	          From the food web:
                a) Draw the shortest food chain;                                            			(1 mark)
                b) Identify the organisms with the highest
                          i) number of predators;                                                			(1 mark)
                          ii) biomass                                                                     				(1 mark)

68.    2011 Q6 P1	
              What is meant by the following terms?
                  a) Ecology                                                                            				(1 mark)
                  b) Carrying capacity                                                            				(1 mark)

69.    2011 Q14 P1
              The diagram below represents a certain plant.
                                          [image: C:\Users\user\Pictures\img032.jpg]

(a)  What is the likely habitat for the plant    				 (1mark)
(b) Give two reasons for your answer in (a) above 				(2marks)

70.    2012 Q5 P1
 The table below shows results of a study of three plants C, D and E 
  growing in different habitats

	feature
	Plant 
   C
	Plant 
    D
	Plant 
    E

	number of stomata on upper surface of leaf per square area
	4
	20
	6

	number of stomata on lower surface of leaf per square area
	6
	0
	8

	Thickness of leaf cuticle (mm)
	0.4
	0.1
	0.2


	Surface area of roots (cm2)
	2000
	1000
	1200




a) Which one of the plants C, D and E grows in an area of relatively 
low water availability?                  					 	(1mark)
b) Explain your answer in (i) above                  					(1mark)

71.    2012 Q21 P1
    Name the process through which free atmospheric nitrogen is converted 
     into nitrates.  									(1mark)


72.   2012 Q6 P2
 The data provided below represent populations of a predator and its 
 prey over a fifty years period.
	TIME IN 
  YEARS
	    POPULATION   IN  RELATIVE  NUMBERS


	
	POPULATION  OF 
                   P
	POPULATION OF 
            Q

	      5
	24500
	17000

	     10
	30000
	20500

	     15
	33500
	26000

	     20
	33500
	30000

	     25
	31000
	33000

	     30
	27000
	32000

	     35
	25000
	30000

	     40
	29000
	27500

	     45
	32500
	28000

	     50
	34000
	28500




















(a) (i) Using the same axes, draw graphs of the relative populations of 
      P and Q  against time.						  (7 marks)
(ii) With a reason, identify the curve that represents the prey.       	(2 marks)
(iii) Account for the two populations between 25 and 32 years.   	(2 marks)

 (iv) Which years were the two populations equal?                        	 (2 marks)

 (v) Apart from predation, state three biotic factors that may have led
       to the decline of the prey population.                                                 	(3 marks)

                (b) Describe the hazards of air pollution by Sulphur(IV)Oxide.          	(9 marks)

73.   2014 Q6 P2
An experiment was done to determine the uptake of nitrogen from the soil 
by broad bean seedlings. The experiment was done with one set of seedlings 
M grown in the atmosphere enriched with carbon (IV) oxide and another, 
set up of seedlings N grown in the normal atmosphere.

The amount of nitrogen in each seedling was measured in milligrams at 
intervals of ten days. The table below shows the results obtained.

	
	                    Amount of nitrogen in milligrams 

	SET M
	0
	25
	70
	125
	160
	395
	635
	860
	895
	915

	SET N
	0
	15
	35
	50
	65
	105
	120
	125
	135
	140

	TIME (DAYS)
	15
	25
	35
	45
	55
	65
	75
	85
	95
	105




(a) Using the same axis draw line graphs of nitrogen uptake by the two 
      (M and N) sets of broad bean seedlings against time.                                	(8 marks)

(b) Determine the rate of uptake of nitrogen in Set M between 65 
       and 85 days.
               									(2 marks)
 (c) i) What is the relationship between carbon (IV) oxide concentration in 
          the air and nitrogen uptake?	
     (ii) Account for the relationship in (c) (i) above 			           	(3 marks)

(d) i) What would happen to the concentration of nitrogen in the seedlings 
          in set M, if after 75  days the seedlings are transferred to a normal 
          atmosphere 	                     	      					 (1 mark)

     ii) Explain your answer in (d) (i) above					(2 marks)
   
 (e) State three ways in which nitrogen fixation occurs                                 	(3 marks)

74.     2015 Q8 P1
a) Name the organism that:
                i) Causes malaria								 (1 mark)
           ii) Transmists malaria							 (1 mark)

                    b) State two control measueres for malaria					 (2 marks)

75.     2015 Q12 P1
      a) What is meant by each of the following:
                   i.	Pyramid of biomass?							 (1 mark)
                 ii.	Pyramid of numbers?							 (1 mark)

b)    During an ecological visit to the savanna grassland, students were able 
to see lions, antelopes, vultures and pastoralists grazing their cattle. 
Construct a food chain with four counmder levels to illustrate the 
energy flow in the ecosystem. 						(2 marks)

















76.    2015 Q6 P2
       The graph below shows the relative numbers of three main species of 
        organisms in a pond
[image: ]

a) Giving a reason for your answer, which of the species is a 
(i)Producer?									(1 mark)
    Reason 									(1mark)
(ii)Secondary consumer?							(1mark)
     Reason 									(1 mark)

b) Staste the depths at which each of the populations labeled L, M
 and N is at its optimum.
L										(1 mark)
M										(1 mark)
N										(1 mark)
         c) (i) Which method may have been used to determine the population of 
                organisms labeled N in the pond?						 (1 mark)

(ii) Give a reason for your answer in ( c) (i) above 		 		(1 mark)
 (iii)State the assumptions made when using the method in ( c) (i) above 	(4 marks)

          d) State two reasons why primary productivity in the pond decreases 
                 with depth. 									(2 marks)

           e) Explain the ecological importance of fungi to plants				(2 marks)
           f) Why is flooding likely to lead to a cholera outbreak?				(3marks)



REPRODUCTION IN PLANTS

1.    1990 Q5 P1
            Fill in the blank spaces in statement below.

        	After fertilization of an ovule……………………develops in to a testa      
        	and…………………………..develops into endosperm. 

2.   1991 Q12 P1
            (a) State the type of sexual reproduction in each of the following organisms.
                  (i) Hydra
                  (ii) Moss (funari)

             (b)State two advantages of sexual reproduction to the survival of a species.

             (c)State two ways in which man has utilized vegetative reproduction in plants 
                    for his own benefits.

3.  1992 Q8 P1
         Name two mechanisms that prevent self-pollination in flowers that have 
         both male and female parts

4.   1995 Q16 P1
 Describe how insect pollinated flowers are adapted to pollination 		(11 marks)

5.  1996 Q9 P1
              State three characteristics that ensure cross – pollination takes place in 
              flowering  plants								 (3 marks)

6.  1996 Q22 P1
                 Describe how new plants arise by asexual reproduction		           	(20 marks)

7.  1998 Q8 P1
              A flower was found to have the following characteristics:
                Inconspicuous petals
                Long feathery stigma
                Small, light pollen grains

          (a)What is the likely agent of pollination of the flower 				(1 mark)
          (b)What is the significance of the long feathery stigma in the flower? 		(1 mark)

8.    1999 Q8 P1
             State two disadvantages of self-pollination. 					(2 marks)

9.   2001 Q4 P1
            Name the parts of the flower that are responsible the production of gametes 
												(2 marks)
10.    2001 Q18 P1
                (a) Describe the process of fertilization in a flowering plant 			(15 marks)
                (b) State the changes that take place in a flower after fertilization 		(5 marks)



11.     2002 Q17 P1
                 a) 	What structures are produced by sisal for vegetative propagation?
                 b) 	Give a reason for grafting in plants
                 c) 	State four advantages of vegetation propagation.

12.     2003 Q3 P1
                How do the male gamete nuclei reach the ovule after pollen grains land 
                on the stigma? 								(1 mark)

13.    2003 Q19 P1
                Describe how fruits and seeds are suited to their modes of dispersal. 	(20 marks)

14.     2004 Q11 P1
                 Fruit formation without fertilization is called……………….			(1 mark)

15.     2004 Q15 P1
                 a) Give the differences between the following structures in wind and
                       insect pollinated flowers.					      		(3 marks)
i) Anther
ii) Pollen grains
iii) Stigma							        	(1 mark)

                b)  What is the importance of cross pollination?			        	(1 mark)
                c)  Explain how a seed is formed after an ovule is fertilized	      		(4 marks)

16.     2005 Q15 P1
               a) What is meant by the terms
		 (i)	Epigymous flower					        	(1mark)
		 (ii)	Staminate flower?					        	(1 mark)

              b) How are the male parts of wild pollinated flowers adapted to 
                   their function?                                                                          
(4 marks)
17.     2006 Q2 P1
                Name the part of the flower that develops into
	      a)	Seed
	      b)	Fruit 							 		(1mark)

18.     2006 Q19 P1
               a) Explain how the following prevent self pollination.		                 	(1mark)
	(i)	Protoadry
	(ii)	Self – sterility.
                b) Give three advantages of cross pollination.			               	 (3marks)

19.      2007 Q3 P2
                  (a)What is meant by the following terms
	 (i)	Protandry							   (1 mark)
	 (ii)	Self sterility?							   (1 mark)



                    (b)The diagram below shows a stage during fertilization in a plant
 (
Pollen tube
)[image: BIO 061]

			








          (i) Name the parts labelled Q, R, and S			            		(3 marks) 
                     (ii) State two functions of the pollen tube			 		(2 marks)

                      (c)	On the diagram label the micropyle			 		 (1 mark)

20.     2008 Q8 P1
                The diagram below shows a stage in mitosis in a plant cell		
[image: cvb 003]






	   (a)	Name the stage of mitosis						 (1mark)
 	    (b)	Give two reasons for your answer in (a) above			(2 marks)
	    (c)	Name the part of the plant from which the cell used in 
                               preparation was obtained						(1 mark)

21.      2008 Q28 (b) P1
                Distinguish between protandry and protogyny 				 (2 marks)

22.      2009 Q7 P2
          How are flowers adapted to wind and insect pollination?		              (20 marks)

23.      2010 Q7 P2
                 Describe the process of fertilization in flowering plants.			(20 marks)

24.      2011 Q23 P1
  The diagram below represents a transverse section of an ovary from a 
  certain flower.
               [image: C:\Users\user\Pictures\img007.jpg]
(a) (i)    Name the structure labelled W.			   (1 mark)
        (ii)   Name the type of placentation illustrated in this diagram.               	   (1 mark)



(b) Give an example of a plant whose flowers have the type of placentation 
          Named in (a)(ii) above.							(1 mark)

25.     2011 Q5(a) P1
               The diagram below represents a flower
                                               [image: C:\Users\user\Pictures\img033.jpg]
 (i) On the diagram, name two structures where meiosis occurs. 		(2 marks)
(ii) How is the flower adapted to prevent self-pollination? 			(2 marks)

26.     2012 Q16 P1
      The diagram below represents an experimental set-up used by students
       to investigate a certain process.
     [image: C:\Users\user\Pictures\img008.jpg]

    Flower Q produced seeds while P did not. Account for the results. 		(3 marks)
27.     2013 Q17 P1
      Name three mechanisms that ensure cross pollination takes place in 
      flowering plants. 								(3 marks)
28.     2013 Q17 P1
         Name the flower part that produces gametes. 				 (1 mark)





29.     2014 Q4 P1
 The diagram below illustrates a growing pollen tube
                               [image: C:\Users\Wambui Kigoro\Pictures\img003.jpg]

a) Name the part labeled B						 (1 mark)

b) Explain the role of the parts labeled A.					(2 marks)

30.      2014 Q1a P2  
            State four characteristics of fruits dispersed by animals.                                       (4 marks)

31.      2015 Q15 P1
    The photomicrographs below shows the various stages of cell division 
     in a certain plant. 
[image: ]










(a)  (i) Name the type opf cell division illustrated				(1mark)
     (ii) Give a reason for your answer in (a) (i) above 				(1mark)

(b)  (i) Name the stage of cell division labeled K.				 (1mark)
 (ii) Give a reason for your answer in (b) (i) above				(1 mark)




32.     2015 Q3 P2
  The diagram below illustrates the structure of the female part of a flower
[image: ]








a) Name the part labeled W							(1 mark)
b) Describe what happens when the pollen tube enters the structure 
labeled V									(5 marks)

c) What do the structures labeled R and T develop into after fertilization?	 (2 marks)

33.     2015 Q7 P2
                Explain the various ways in which seeds and fruits are adapted 
                to dispersal									(20 marks)



















REPRODUCTION IN ANIMALS

1. 1989 Q5 P1
             The table below shows two mammalian hormones. For each hormone, 
             state the site of production and its function in the body. 

	Hormone 
	Site of production
	function

	Oestrogen
	
	


	Aldosterone
	
	



 
2.    1989 Q10 P1
            At what stage of mitosis do chromosomes replicate to form daughter chromatids?

3.    1990 Q8 P1
             State the differences between the composition of maternal blood entering 
             the placenta and maternal blood leaving the placenta.

4.    1991 Q3 P1
         After four months of pregnancy, the ovaries of a woman can be removed 
         without terminating pregnancy. However, during the first four months 
         of pregnancy, the ovaries must remain intact if pregnancy is to be 
         maintained. Explain these observations.

5.     1993 Q11 P1
               The diagram below represents some stages in mitosis

	                  [image: scan0026]

(a) Name the stages represented by the diagrams labeled A,B and C
(b) State the significance of mitosis to an organism.
(c) Name two regions in higher plants where cells actively undergo mitosis 

6. 1995 Q16(b) P1
           Describe the role or each of the following hormones in the human 
           menstrual cycle
    (i) Oestrogen
   (ii) Progesterone
   (iii) Luteinising hormone							(9 marks)

7. 1996 Q12 P1
              Give a reason why it is necessary for frogs to lay many eggs			 (1 mark)



8. 1997 Q17 P1
             Figures 1 and 2 below represent reproductive organ of plants and an animal   
[image: BIO 013]              respectively.















         (a)Which letters in figures 1 and 2 represents the organs that produce 
               female gametes? 								 (2 marks)

         (b) What is the function of the structure labeled S? 				(1 mark)

         (c) Name the structure labeled W 						(1 mark)

         (d)Which letters in figures 1 and 2 represents the structures where 
                fertilization takes Place							 (2 marks)

        (e)Which letter in figure 1 represents the structure where male gametes 
             are produced? 								(1 mark)

9.    1998 Q13 P1
            (a) List four differences between meiosis and mitosis 				(4 marks)

      (b) Which sex chromosomes are found in human?  				(2 marks)
 (i) Sperm cell?
 (ii) Ova?

10.    1999 Q3 P1
               Explain why sexual reproduction is important in organisms 			(2 marks)

11.     2000 Q16 P1
        (a) What is the significance of sexual reproduction? 				(1 mark)
                (b) State three advantages of asexual reproduction 				(3 marks)

12.     2000 Q18 P1
          Describe the role of hormones in the human menstrual cycle 		(20 marks)






13.     2002 Q13 P1 
              The chart below shows the number of chromosomes before and after cell 
              division and  fertilization in a mammal.


                              [image: H:\img208.jpg]

a)	What type of cell division takes place at Z
b) 	Where in the body of a female does process Z occur
c) 	On the chart, indicate the position of parents and gametes
               d) 	Name the process that leads to addition or loss of one or more chromosomes.
                   e) 	State three benefits of polyploidy in plants to a farmer

14.    2004 Q5 P1
              During which phase of meiosis does crossing over occur.	               	(2 marks)

15.    2006 Q9 P1
               a) State two processes which occur during anaphase of mitosis.  		(2marks)
	b) What is significance of meiosis?				    		(2marks)

16.    2006 Q5 P2
[image: BIO 052]             The diagram below represents human foetus in a uterus.










  a) Name the part labelled S.			                                	    	(1mark)

  b) i)Name the types of blood vessels found in the structure labeled Q.          	(2marks)

  	      ii) State the differences in composition of blood found in the vessels 
                           named in (b)(i) above.					      		  (2 marks) 

	c) Name two features that enable the structure labeled P carry 
                    out its function.						     	   	(2marks)
d) State the role of the part labeled R				        	    	(1mark)

17.      2007 Q17 P1
                The diagram below represents a stage during cell division
[image: BIO 058]















(a)   (i)	Identify the stage of cell division				   	(1 mark)
       (ii)	Give three reasons for your answer in (a) (i) above	  	 	(2 marks)

(b) Name the structures labeled M				   		(1 mark)

18.    2007 Q18 P1
              State two disadvantages of sexual reproduction in animals	 		  (2 marks)

19.     2008 Q28 P1
               State he mode of asexual reproduction in yeast 				 (1 mark)

20.     2008 Q18 P1
                State afunction of amniotic fluid. 						(1 mark)

21.    2008 Q1 P2
                The figure shows changes that take place during menstrual cycle in human
[image: cvb 008]













(a) Name the hormone  whose  concentrations are  represented  by curves  
F and G									 (2 marks)
(b) State the effects of the  hormones  named in (a) above  on the  lining  
of the uterus				      				( 2 marks)



(c) (i)	Name the hormone  which  is released by  the pituitary gland in high 
                              concentration on the 14th day  of the menstrual cycle 	               	(1 mark)

 (ii)	State two functions of the hormone named in (c) (I ) above                	(2 marks)

               (d)    State the fertile period during the menstrual cycle	      		 (1 mark)

22.     2009 Q8 P1
       (a) Pregnancies continues if the ovary of an expectant mother is removed 
              after 4 months explain							 (2 marks)

  (b) What is the role of the testes in the mammalian reproductive systems? 	(2 marks) 

23.    2010 Q20 P1
State two advantages of internal fertilization in humans.			 (2 marks)

24.     2010 Q22 P1
       What is the function of the following structure in the human 
        reproductive organ?

a) Fallopian tubes.								(1 mark)
b) Epididymis.								(1 mark)
c) Scrotal sac								 (1 mark)

25.    2011 Q26 P1
             Name the gamete cells that are produced by the ovaries                		(1 mark) 

26.    2011 Q4 (b) P1
              (i) Name two reproductive hormones secreted by the pituitary gland 
                    in women 									(2marks)
             (ii)  State one function of each of the hormones named in (b) (i) above 	(2marks)

27.    2012 Q15 P1
What name is given to a group of hormones that controls the development 
of secondary sexual characteristics in a human male?     			 (1 mark)
27.     2012 Q17 P1
Name two substances that leave the foetal blood through the placenta.  	(2 marks)
28.     2012 Q25 P1
              State the role of the following hormones in the life cycle of insects:   		(2 marks)
     Ecdsone hormone;
     Juvenile hormone     
29.    2013 Q18 P1
      How is the human sperm cell structurally specialized? 				(2 marks)
30.    2014 Q3 P1
                State two functions of the placenta in mammals 				(2 marks)




31.    2014 Q18 P1
Explain why

(a)Mammalian testes are located to hang outside the body 			(2 marks)

 (b) Four months after fertilization, ovaries can be removed from a 
      human female, without terminating pregnancy.
							                                     	(2 marks)

32.     2014 Q25 P1
State two roles of luteinising hormones in human reproduction.	             (2 marks)

33.     2014 Q1b P2
         State two roles of each of the following hormones in menstruation: 

       (i) Luteinising hormone                                                                                              	(2 marks)
       (ii) Oestrogen.                                                                                                            	 (2 marks)

34.     2015 Q13 P1
  State three differences between the end products of mitosis and meiosis.	(3marks)


































                    GROWTH AND DEVELOPMENT
1.  1989 Q9 P1
              Explain why several auxillary buds sprout when a terminal bud in a young 
              tree is removed.
           
2.   1990 Q11 P1
             In an experiment, a group of students set up four glass jars as shown in the 
             diagram below. Jar A, B and C were maintained at 25 for 7 days, while 
             jar D was maintained at 0 for the same period of time.

[image: BIO 012]









(a) What was this set up supposed to investigate?
(b) Why was pyrogallic acid included in glass jar A
(c)   Explain why glass jar C and D were included in the experiment?
(d) What result would you expect in glass jar A and B at the end of the experiment?
(e) State two artificial ways of breaking seed dormancy.

3.    1990 Q16 P1
         (a) Describe the secondary thickening in flowering plants.
         (b) Describe one method, which can be used to measure the average growth 
                rate of a single leaf plant.

4.    1992 Q15 P1
             Removal of the apical bud from the shrub is a practice that results in the   
             development of the lateral buds which later form the branches.

              (a) Give reasons for the development of the lateral branches after the removal 
                     of the Apical bud
       (b)Suggest one application of this practice?
        (c) What is the importance of this practice? 

5.   1993 Q16 P1
           In an experiment some germination seeds were placed in a large airtight flask 
           left for four days.
         (a) Suggest the expected changes in the composition of gases in the flask on 
               the fifth Day.
         (b) Give your reasons for your answer in (a) above.
         (c) Name two factors that cause dominancy in seeds

6.    1993 Q17 P1  
        In an experiment, maize grains were soaked in different concentrations of 
        solutions X for 24 hours. In the control experiment the seeds were soaked in 
       distilled water for the same time. The seeds were placed on moist cotton wool in   
       different Petri dishes. They germinated and grew for ten days. After which the 
        percent germination was determined. 

       The average lengths of shoots and roots were also determined. The results 
        were as shown in the tables A and B below.

	Concentration of days Solution X(%)
	% germination
	Growth of seedlings after 10 (average length in mm)

	
	
	Shoots   
	roots

	80 
60
40
20
10
Distilled water

	33 
52 
95
87 
92
75

	3  
5  
7
16
28
18

	8
9
17
38
40
64




                             Table B
	Concentration of days Solution X(%)
	% germination
	Growth of seedlings after 10 (average length in mm)

	
	
	Shoots   
	roots

	80 
60
40
20
10
Distilled water
	0  
  0
12
42
90
95
	0
0
3
4
12
29 
	0
0
4
5
42
63




               (a) What was the effect of solution X on
i. Germination of the maize grains
ii. Growth maize seedlings 

              (b) Compare the growth of seedlings whose grains were previously soaked in 
                    80% of Solution Y
  c)  Explain how percent germination in this experiment was determined.

  d) From the results in tables A and B what other conclusions can be drawn 
    about solution X and Y?

  e) Other than moisture and solution X and Y what other conditions were necessary 
     for germination of the maize grains?

  f) State two ways in which indoleacetic acid (IAA) influences growth in plants.

7.     1994 Q7P1
                Account for loss in dry weight of cotyledons in a germinating bean seed.

8.     1994 Q10 P1
               What is the effect of gibberellins on shoots of plants?

9.     1994 Q 18 P1
         In an experiment to investigate the effect of heat on germination of seeds, 
         eleven bags each containing 50 bean seeds was placed in a water bath 
         maintained at 90%. After 2 minutes, a bag was removed and the seeds 
         contained were planted. The number that germinated was recorded.

         The procedure used for the beans was repeated for Acacia seeds.
           The results obtained were as shown in the table below.

                      Number of seeds that germinated

	Time (min)                   Beans seeds            Acacia seeds

	0                                  50                                 0
2                                  50                                  0
4                                  46                                  1
6                                  35                                  2
8                                  10                                28
10                                  1                                36
12                                  0                                41
14                                  0                                44
16                                  0                                47
18                                  0                                48
20                                  0                                50


             
        (a) Using a suitable scale and on the same axes draw graphs of time in hot 
              water against number of seeds that germinated for each plant. Use the 
              horizontal axis for the seeds that germinated.

        (b) (i) After how many minutes would you expect 50% of acacia seeds exposed 
                   to the hot to germinate?

             (ii) What was the minimum number of minutes after exposure of beans to 
                    hot water was there no germination?

        (c) From the graphs, which one of the two types of seeds was more sensitive 
             to heat influence on germination? Give reasons for your answer.

         (d) Explain why the ability for the 
                      (i) Beans seeds to germinate declined with time of exposure to heat
	           (ii) Acacia seeds to germinate improved with time of exposure to heat.

              (e) What results would be expected if the temperature of water was maintained
                      at
		100oC…………………
		5oC……………………


10.    1995 Q12 P1
               The diagram below show an experiment set up to investigate aspect germination

                                         [image: C:\Users\Wambui Kigoro\Pictures\img017.jpg]

(a) Why is sodium hydroxide pellets used in this experiment?  		(1 mark)
(b) Why is moist cotton wool used in this experiment? 			 (1 mark)

(c) (i) By means of an arrow indicate on the diagram the direction in 
            which the red dye would move during the experiment.  		(1 mark)
                       (ii)  Give reasons for your answer in (c) (i) above  			 (3 marks)

11.     1995 Q15 P1
      The graph below represents the increase in the number of yeast cells over 
       a period of 48 minute

                 [image: C:\Users\user\Pictures\img023.jpg]

          (a) 	Name the type of curve shown				      		(1 mark)
          (b) 	Determine the number of yeast cells after 26 minutes	      		(1 mark)
          (c) 	Work out the rate of cell division between 24 and 28 minutes  	(2 marks)
          (d) 	After how long was the population of yeast cells 128?	        		(1 mark)

          (e) 	Name the phase of the curve labelled
		(i)	A to B
		(ii)	B to C
           (f) 	Give reasons for the shape of the graph between points C and D	(3marks)

                 (g)    State five factors, which would cause human population growth 
                          to assume the shape of the graph curve between  points B and C		
                              									(5 marks)
12.     1996 Q10 P1
                A student set up an experiment as shown in the diagrams below
[image: BIO 006]










	     The set up was at room temperature for a week

                (a) What was the aim of the experiment?		      			   (1 mark)
                (b) What would be the expected results at the end of the experiment 	   (2 marks)

13.    1996 Q20 P1
          A culture of bacteria was incubated in nutrient agar at 350C. Samples 
          were taken at intervals in order to estimate the number of bacteria in 
          the population. The data obtained is shown in the graph below.

                 [image: C:\Users\user\Pictures\img001.jpg]

(a) When was the pollution of bacteria 350 million 				(2 marks)
(b) Account for the shape of the  graph between
 (i) A and B 									(6 marks)
(ii) B and C
(iii) C and D

(c) Give three reasons for the shape of the curve between D and E 		(3 marks)

(d) (i) Suggest what would happen to the population of the bacteria if the 
              temperature was lowered to 00 after incubating for 12 hours.  	 (1 mark)

                       (ii) Give a reason for your answer in (d) (i) above 			 (1 mark)

(e) Give three reasons why it is important to control human population 
growth rate in Kenya?  							 (3 marks)

14.     1997 Q18 P1
          An experiment was carried out to determine the growth rates of bamboo 
          and a variety of maize plants in two adjacent plots.  The average height
          and average dry weight of plants from the two populations were determined 
          over a period of twenty weeks. The data is as shown in the  table below.

	
	Bamboo
	
	Maize
	

	Age in weeks
	Average height  (Metres)
	Average weight  (Grams)
	Average height 
(Metres)
	Average weight
(Grams)

	2
	1.3
	52
	0.3
	20

	4
	4.0
	182
	0.5
	29

	6
	8.2
	445
	0.8
	57

	8
	12.1
	682
	1.2
	78

	10
	13.9
	801
	1.7
	172

	12
	14.1
	957
	1.9
	420

	14
	14.3
	1025
	2.1
	704

	16
	14.4
	1062
	2.1
	895

	18
	14.6
	1127
	2.1
	926

	20
	14.6
	1229
	2.1
	908



             (a) Between which two weeks did the greatest increase in weight occur in 
(i) Bamboo plants 								(2 marks)
(ii) Maize plants

(b)  (i) Which of the two types of plants had a higher productivity by the 
        end of the Experiment 							(2 marks)
                   (ii) Give a reason for your answer in (b) (i) above 				(1 mark)

(c)  Between weeks 14 and 18, the average height of the maize plants 
      remained constant  while average  dry  weight increased.
                      Explain this observation							(2 marks)
(d) Suggest how the  change  in the  average dry  weight  bamboo and  maize
 Plants would have been at week 22 if the experiment was continued. 	(2 marks)

(e) Why was it appropriate  for  this experiment to use
(i) Dry weight instead of fresh weight 
 (ii) Weight and height 							(4 marks)

(f) Describe how the average height and weight of the plants were 
determined in this experiment. 						 (4 marks)

(g) Give a reason why secondary thickening does not occur in bamboo
 and maize plants   								(2 marks)

15.     1999 Q12
                A student set up an experiment as shown in the diagram below.

[image: cvb 006]









           
         a)   i) What is being investigated in the experiment? 				(1 mark)
[image: cvb 007]               ii) On the diagram below indicate the expected results after three days. 	(1 mark)









	   iii) Why was it necessary to have wet cotton wool in the container? 		(1 mark)

	b) What is the role of the following to a germinating seed
	      i) Oxygen  									(1 mark)
	     ii) Cotyledons. 								(1 mark)

16.    2000 Q9 P1
       State two advantages of metamorphosis to the life of insects. 			(2 marks)







17.    2001 Q15 P1
               The diagram below represents a set up to investigate the conditions necessary 
               for seed germination.
[image: PHY 006]














	    The set up was left for 7 days
	     (a) What conditions were being investigated in the experiment? 		(2 marks)
	     (b) State three reasons for soaking seeds in set ups A and B 		 	(3 marks)
	     (c) What were the expected results after seven days?  			(3 marks)

18.     2002 Q4 P1
                During germination and early growth, the day weight of the endosperm 
                decreases while that of the embryo increases. Explain. 			(2 marks)

19.      2002 Q19 P1
                Describe the role of hormones in the growth and development of plants. 	(20 marks)

20.      2003 Q15(c) P1
                State four applications of plant hormones in agriculture.  			(2 marks)

21.      2004 Q17 P1
           During germination and growth of a cereal, the dry weight of endosperm, the    
           embryo and total dry weight were determined at two – day intervals.
           The results are shown in the table below.

	Time after planting  (days)
	Dry weight of endosperm
	Dry weight of embryo (mg)
	Total dry weight (mg)

	0
	43
	2
	45

	2
	40
	2
	42

	4
	33
	7
	40

	6
	20
	17
	37

	8
	10
	25
	35

	10
	6
	33
	39



     a) Using the same axes, draw graphs of dry weigh of endosperm, embryo and 
          the  total dry weight against time			 			(7 marks)

                b) What is the total dry weight on day 5?

                c)	Account for:
	      i)	Decrease in dry weight of endosperm from day 0 to 10 	     	(2 marks)
	      ii)	Increase in dry weight of embryo from day 0 day 10 	      	 	(2 marks)
   	     iii)	Decrease in total dry weight from day 0 to day 8 		       	(2 marks)
  	     iv)	Increase in total dry weight after day 8			       	(1 mark)

(d) Accounting for dormancy.
i) Within a seed
ii) Outside the seed
         e)	Give two characteristics of meristematic cells		       		(2 marks)

22.     2005 Q8 P1
                 Name three factors in seeds that cause dormancy.	                   		(3 marks)

23.      2006 Q14 P1
            a) Distinguish between epigeal and hypogeal germination.	      		(1 mark)
            b) Why is oxygen necessary in the germination of seeds?	      		(2 marks)

24.      2006 Q6 P2
         An experiment was carried out to investigate the effect of hormones 
         on growth of lateral buds of three pea plants

               The shoots were treated as follows:
              Shoot A – Apical bud was removed.
              Shoot B – Apical bud was removed and gibberellic acid placed on the     cut shoot.
              Shoot C – Apical bud was left intact.

            The length of the branches developing from lateral buds were determined at 
             regular intervals.
 
            The results obtained are as shown in the table below.

	Time in days
	Length of branches in millimeters

	
	Shoot A
	Shoot B
	Shoot C

	0
	3
	3
	3

	2
	10
	12
	3

	4
	28
	48
	8

	6
	50
	9
	14

	8
	80
	120
	20

	10
	118
	152
	26



a)  Using the same axes, draw graphs to show the lengths of branches 
                         against time.							 	    (8 marks)

                 b) i) What was the length of the branch in shoot B on the 7th day?	    	    (1 mark)


                      ii) What would be the expected length of the branch developing from 
                           shoot A on the 11th day?							 (1 mark)

               c) Account for the results Obtained in the experiment			  	(6 marks)
               d) Why was shoot C included in the Experiment?	            	   		(1 mark)

               e) What is the importance of gibberellic acid in agriculture?		   	(1 mark)
               f) State two physiological processes that are brought about by 
                   the application of gibberellic acid on plants.				 	(2 marks)

25.    2007 Q19 P1
                (a) State two environmental conditions that can cause seed dormancy     	(2 marks)
	  (b) Name the part of a bean that elongates to bring about 
                        epigeal germination							 (1 mark)

26.     2007 Q6 P2
	 In the experiment to determine the effect of ringing on the concentration 
                of sugar in phloem a ring of bark from the stem of a tree was cut and 
                removed. The amount of sugar in grammes per 16cm3 piece of bark above 
                the ring was measured over a 24 hour period. Sugar was also measured in 
                the bark of a similar stem of a tree which was not ringed. The results are 
                shown in the table below.

	Time of the day
	Amount  of sugar in grammes per 16cm3 piece 
of bark

	
	Normal stem
	Ringed stem

	06 45
	0.78
	0.78

	09.45
	0.80
	0.91

	12.45
	0.81
	0.01

	15 45
	0.80
	1.04

	18.45
	0.77
	1.00

	21 45
	0.73
	0.95

	00 45
	0.65
	0.88



(a) Using the same axes, plot a graph of the amount of sugar against time	(6 marks)
(b) At what time was the amount of sugar highest in the
	(i)	Ringed stem							(1 mark)
	(ii)	Normal stem?							(1 mark)

(c) How much sugar would be in the ringed stem if it was measured 
       at 0345 hours?								 (1 mark)

(d) Give reasons why there was sugar in the stems of both trees at 0645 hours
											(2 marks)
(e) Account for the shape of the graph for the tree with ringed stem between:
		(i) 0645 hours and 1545 hours					(3 marks)
		(ii) 1545 hours and 0045 hours					(2 marks)

(f) Name the structures in phloem that are involved in the translocation 
      of sugars									(2 marks)

(g) Other than sugars name two compounds that are translocated in phloem
											(2 marks)

27.     2008 Q17 P1
               Account for the following phases of a sigmoid curve of a growth 
              of an organism
 (a)	Lag phase						   		 (1 mark)
 (b)	Plateau phase						     		(1 mark)

28.     2008 Q21 P1
          (a) What is seed dormancy				                	 	(1 mark)
          (b) Name a growth inhibitor in seeds			                 		(1 mark)

29.     2009 Q4 P1
        (a)  The state during which a seed cannot germinate even when conditions 
                 for  germination are suitable is called…………..				 (1 mark)

               (b) The diagram below represents a stage during germination of a seed





(i) 	Name the type of germination illustrated in the diagram     		(1mark)
(ii)  	State the role of the part labelled x during germination of the seed    	(2 marks)

30.    2009 Q11 P1
                 In an experiment the shoot tip of a young tomato plant was decapitated 
                 as shown in the diagram below	









       (a) State the expected results after 2 weeks	                       			(1 mark)
       (b) Give a reason for your answer in (a) above		           			(2 marks)
 
31.      2010 Q25 P1
           State three factors that contribute to the deceleration phase in 
           the population curve of an organism                                             			 (3 marks)

32.      2010 Q30 P1
       What is meant by the apical dominance?					(3 marks)

33.      2011 Q29 P1
                  State four reasons why water is significant in seed germination 		(4 marks)

34.      2011 Q6a P2
          An experiment was carried out to investigate the population of a certain 
micro-organism. Two Petri-dishes were used. Into the Petri – dish 
labeled M, 60cm3 of a culture medium was placed while 30cm3 of the 
same culture medium was placed in Petri-dish labeled N. Equal numbers 
of the micro-organisms were introduced in both Petri-dishes. The set-ups 
were then incubated at 350C. The number of micro-organisms in each 
Petri-dish was determined at irregular intervals for a period of 60hours. 
The results were as shown in the table below. 

	Relative number of micro-organisms 
	M
	40
	40
	180
	280
	1200
	1720
	1600
	1840
	1560
	600

	
	N
	40
	40
	120
	200
	680
	560
	560
	600
	600
	400

	Time in hours 
	0
	5
	10
	15
	23
	30
	35
	42
	45
	60



(i) On the same axis, draw the graphs of relative number of micro-organisms 
against time on the grid provided. 						(7 marks)

(ii) After how many hours was the difference between the two 
populations greatest? 							 (1 mark)

(iii) Work out the difference between the two populations at 50 hours. 	 (2 marks)

(iv) With a reason state the effect on the population of micro-organisms in 
Petri – dish M if the temperature was raised at 600C after 20 hours. 	(2 marks)

35.     2012 Q20 P1
                State three aspects that can be used to estimate growth in seedlings. 	 	(3 marks) 

36.      2012 Q25 P1         
          State the role of the following hormones in the life cycle of insects:
     Ecdsone hormone; …………………………………
     Juvenile hormone………………………………………………				(2 marks)

37.      2013 Q19 P1         
         State three factors in seeds that cause dormancy. 				(3 marks)

38.      2013 Q27 P1         
(a) State two differences between complete and incomplete 
   metamorphosis. 								(2 marks)

         (b) State the importance of moulting to an insect. 				(1 mark)

39.     2013 Q6 P2         
A scientist carried out an investigation to find out the population growth 
of mice under laboratory conditions. Twenty young mice were placed in a 
cage. The results obtained from the investigation were as shown in the table below.

	Time in months
	0
	2
	4
	6
	8
	10
	12
	16
	18

	Number if mice
	20
	20
	65
	115
	310
	455
	450
	145
	160



a) On the grid provided, draw a graph of the number of mice against time.
b) account for the changes in mice population between

i) 0 to 2 months								(2 marks)
ii) 2 to 6 months								(2 marks)
iii) 6 to 10 months								(2 marks)
iv) 10 to 12 months							 (2 marks)

c) i) Between which two months was the population change greatest? 	 (1 mark)
ii) Calculate the rate of population change over the period in 
      (c) (i) above. 								(2 marks)

d) What change in population would be expected if the investigation was 
continued to the 19th month? 						 (1 mark)

e) To obtain the observed results state two variables that was kept 
constant during the investigation. 						 (2 marks)

40.    2014 Q2 P1
              What is meant by the term seed dormancy?					(1 mark)

41.     2014 Q6 P1
               State three roles of auxins in a plant stem .					 (3 marks)









42.      2015 Q18 P1
The diagram below shows an experimental set-up to investigate the conditions necessary for germination. Test tube P was placed in a refrigerator while Q 
was left at room temperature. The set-ups were observed regularly for two 
weeks but no germination occurred.

[image: ]
            Explain the observations in P and Q. 
P										(2marks)
Q										(3marks)

43.   2015 Q19 P1
a) Using the axes provided below, sketch a curve to illustrate the 
      growth pattern observed in the phylum arthropoda.			 (2 marks)
 (
    Length (mm) 
    Time (Days) 
)
												












b) Explain the growth pattern observed in arthropods			(3marks)







CLASSIFICATION 
MARKING SCHEME

1.      1995 Q3 P1
                 Food Spoilage
                         Poisoning / cause disease

2.      1995 Q6 P1
                A - Sorus – acc. Sori
         B- Rhizome

3.       1996 Q5 P1
                         Arthropoda

4.       1996 Q6 P1
                         Capable of interbreeding; to produce viable offsprings

5.       1997 Q2 P1
                         The animal belongs to the class – Arachnida;

6.       1998 Q16 P1
                        (a) (i)  Protozoa
	                    (ii) Unicellular/ single celled
                        (b) N- Contractile vacuole
	                   P – Cilia, Acc cilium
	                   Q – Gullet/cytopharynx
                        (c)    Cilia
	                      Streamlined body.

7.      1999 Q10 P1
	Classes 
	Organisms
	Reasons

	Insecta
	Praying Mantis
Tsetse fly
	3 body parts
3 pairs of legs

	Chilopoda 
	Centipede
	1 pair of legs per segment


	
	
	

	diplopoda
	Millipede 
	2 pairs of legs per segment


	Arachnida
	Tick
Spider,
	2 body parts
4 pairs of legs.



	






                           

                        Rej; if mixed Acc; it its one and correct.

8.       2001 Q1 P1
   Interbreed to produce fertile/ viable  offspring

9.       2002 Q1 P1
	         Cephalothorax; prosona

10.       2003 Q2 P1
	          Chordata

11.       2004 Q8 P1   
	          Insecta; Rej insects/ exopoda


12.       2005 Q5 P1
	         Arachnida

13.       2006 Q6 P1
                      (a) - The genetic/ nuclear material is not surrounded by membrane.
	    - smaller in size/ smallest.
	    - Lack most organelles/ few organelles/ lack nucleolus
	      Mitochondria, Ribosome/chloroplast/ lysosomes
	      Endoplasmic reticulum/ Golgi apparatus

                      (b) Insecta

14.       2007 Q1 P1  
	       (a) Binomial nomenclature is a system of naming organisms by giving 
them two scientific name; the genetic and the specific names.

        (b) - It makes it easy to identify an organism
- It is easier to describe an organism as it is based on characteristics  
  of the organism
- Large number of organisms is divided into smaller groups 
   depending on characteristics
- The whole world uses the same groupings, so that everyone   
   understands each other.

15.      2008 Q25 P1
	         Bean plant    - Dicotyledonae
	         Reason	       Leaves are net veined; two cotyledon; tap root system; 
                                                    xylem with phloem in between the arms

	        Bat		Flying mammal
	        Reason	Have sweat glands; 3 ear ossicle; presence of fur;  
                                             mammaring glands

16.       2009 Q1 P1 
	        (a)     Scales/Scale		Reject trail			             (1 mark)
	        (b)    -     Most have cell wall made up of citicle (or Cellulose) 	
                                                 Rej: Cellulose alone 

		     -     Most reproduce by means of spores/sporulation
		     -     They are eukaryotte /eukaryotic
		     -     They are heterotrophy/lack chloroplasts/some are saprophytic 
                                    while others are  parasitic;

· Have network of myphae/mycelia;
· Store food in form of glycogen or oil droplets; 
            (both must be mentioned)









17.      2010 Q8 P1       
	Chilopoda
	Diplopoda

	· A  pair of (walking)legs per segment
· Body flattened dosoventrally
· Body divided into head and trunk Acc. Body divided into two body parts
· Posterior genital aperture
· Has poisonous claws
· Have long antennae
	· 2 pairs of(walking)legs per segment
· Body cylindrical in shape
· Body divided into head thorax and trunk Acc body divided into three body parts
· Anterior genital aperture
· Lacks poisonous claws
· Have short antennae.



18.    2010 Q12 P1  
  (a) Place/environment in which (specified)organism lives
  (b) A natural unit with abiotic and biotic factors

19.     2010 Q12 P1  
              The inhibition of growth of lateral buds; by auxins; produced by the growing 
              apical bud.

20.      2011 Q3 P1
   i) Identify similarities and differences between organisms
  ii) Organize scientific knowledge and in an orderly system.
  iii) Monitor emergence, presence and disappearance of organisms in 
       and from the earth. 			                                                

21.     2011 Q8 P1
0.  Fused head and thorax / cephalothorax / (often) protected by a carapace;
0. Gaseous exchange through gills;
0. Two pairs of antennae ;
0. Five or more pairs of limbs;
0. A pair of compound eyes;					 

22.      2011 Q9 P1
(a)   Dicotyledonae;									
(b) Monocotyledonae;										
23.      2011 Q12 P1
	                  Chordata; 	Aves; 									
24.      2012 Q2 P1
	       (a) Crustaceae   Acc crustacea;
                    (b) Head fused with thorax/has cephalothorax;
                      Have two pairs of antennae;
                      Have compound eyes/a pair of compound eyes;
                      Have five pairs of limbs/5-20 pairs of limbs;
                      Have external gills;
                    NB:  Tied to (a)      Award (b) if (a) is mispelt/(a) is blank.

25.    2013 Q3 P1
(a) • presence of mammary glands
• body covered with fur or hair 
  (b) Class

26.     2013 Q8 P1
                     (a) leaf margin serrated		
                     (b) leaf margin smooth	

27.     2013 Q3 P1
(a) (i) Arachnida   
(ii) Spiders, Scorpions, Mites, Ticks   
                       (b) Protoctista

28.      2013 Q3 P1
                  • mode of nutrition in autotrophism, 
                  • they exhibit alternation of generations

29.     2013 Q3 P1
                       (a) (i) B - Seta , D - Rhizoids
                  (ii) A - contains spores bearing structures i.e. they bear spores 
                         C - leaf: contains chlorophyll hence are photosynthetic 

            (b) (i) Arthropoda
            (ii) • has spiracles hence gaseous exchange is through tracheal system
· has jointed appendages
· body is divided into head, thorax and abdomen
30.      2015 Q1 P1
(a) Binomial nomenclature is the principle of double naming system governed 
     by a set of rules which are internationally recognized.
(b) - The name should be underlined as two separate words.
     - Generic name should begin with capital letters while specific name should 
        start with a

31.     2015 Q16 P1

	milipedes
	centipedes

	Body is divided into three body parts; the head, short thorax and trunk.
	Body is divided into two body parts; head and trunk

	Have a cylindrical body.
	Have a dorsa-ventrally flattened body.

	Lack poison claw.
	Have a poison claw to produce poison to paralyze the prey.

	Head has two clumps of many simple eyes.
	Head has a pair of simple eyes.

	The body trunk has many segments; between 9-100 segments.
	Trunk has fewer segments up to 15 or slightly more.

	Each segment has two pairs of walking legs except the first.
	Each segment has a pair of walking legs.



ECOLOGY 
MARKING SCHEME

1.     1989 Q4 P1
     May kill soil micro-organisms that decompose humus to release mineral 
     salts. In this   way they interfere with nutrient cycling

2.     1989 Q8 P1                   
	Disease
	Causative agent

	Ringworm
	Fungus

	Tuberculosis
	Bacteria

	Yellow fever
	Virus

	Bilharzia
	Schistosoma/fluke/platyhelmintes

	Trypanosomiasis(sleeping sickness)
	Trypanosoma



3.     1989 Q15 P1
· Drought or fire
· Emigration
· Food shortage/overgrazing

4.     1989 Q17 P1
(a)   - The fish were caught, their age determined and the two year old 
     were obtained and their lengths measured and recorded.
     - This was done repeatedly until a large enough number (more than 
        thirty) were measured. Calculation was done by dividing the total 
        length of all fish by the total  number of fish.

(b) - Lake A has hard water/ more calcium while Lake D has soft water/ less           
         calcium. 
        Calcium is needed for bone formation. Thus the fish in Lake A will grow faster 
         and have greater bone length and body length than fish in Lake D.

(c) Lakes C and D have very little / no calcium which is necessary for the formation   of shell in snails.
(d)  i) Light, temperature, carbon dioxide concentration, oxygen concentration, PH, 
        and salinity.

       ii)  - Light:        Determine the rate of photosynthesis hence the 
                                    primary production of the lake         
                 
-Temperature:     rate of enzyme action in photosynthesis and other 
                                  Metabolic reactions in plants and animals   
                            -  Carbon dioxide:   determine the rate of photosynthesis / productivity (since
                                                                  it is a raw material).it also determines the ph of water.

       -  Oxygen:         affects respiration in plants and animals

      -  Salinity:        some ions are needed for plants and animal nutrion.
                  Osmoregulation in plants and animals is affected by salinity.

        -   Ph:               Affects enzyme reactions in metabolism.

5.       1990 Q6 P1
                 Measles, chickenpox, herpes simplex, poliomyelitis

6.      1990 Q14 P1
(a)  (i) 1968
(i) Hot water/ temperature, sewage and  industrial waste
(ii) Temperature:
High temperature reduces the amount of dissolved oxygen in water.    This cause the suffocation of fish.
Sewage:
· Decomposition of organic matter in sewage reduces oxygen concentration in the lake. Sewage provide food for bacteria (aerobic) increasing their population and demand for oxygen; leading to depriving fish for oxygen.
· The carbon dioxide and ammonia produced by decomposition of sewage changes PH of water in lake and hence interferes with photosynthesis.
· Pathogenic bacteria in sewage may kill fish.
· Sewage blocks light penetration into the the lake. This interferes with producers / photosynthesis thus decreasing available.
                           Industrial waste:
                     Toxic substances in industrial waste kill producers and fish substance in
                     wastes may clog fish gills and may change PH of water and oxygen
                     solubility is reduced; oil in surface may reduced oxygen availability to
                     fish.

(b) (i) population of species A recovers at a faster rate than species D
(ii)    - Reproductive rate/ fecundity higher in A and B
· Less competition for food in A in absence of C.
· C feeds on A: therefore A increased faster in absence of C.
· More predation of D than A
· Waste contained toxic substances with longer terms effect in D  than A 

                        (c) (i) Capture/ Recapture method
                               (ii) Marks may have disappear/death may interefere

7.        1991 Q7 P1
· Generate  oxygen
· Remove carbon dioxide

8.        1991 Q8 P1
                        -   Vaccination/ Immunization;
                         -   Proper hygiene
                              Acc.   Any example of proper hygiene.

9.         1991 Q10 P1 
(a) - Reduced leaf surface/ needle like / spine / scales; thickened / waxy / shiny cuticles; Sunken stomata; reduced number of stomata; hairy leaves.
·  Succulent / fleshy leaves to store water.

(b) – Wave length / colour / quality of light.
· Duration / period of light
· Light intensity

10.        1992 Q3 P1
Cholera/ dysentery/ typhoid/ hepatitis; clean sanitary conditions/ 
personal hygiene/   drinking boiled water / cook food well.

11.        1993 Q3 P1
    Oil cuts the supply of air / suffocates / kills mosquito larvae: Thus 
     breaking the life     cycle / reducing population of mosquito

12.         1993 Q8 P1
(a)  Elephantiasis / Filariasis
(b) Potato/ tomato blight
  
13.        1993 Q15 P1
                       (a)               X
(i) Thick / waxy (and impervious) to prevent water loss.
(ii) Transparent to allow light; tough for protection against mechanical injury / infection; shiny to reflect heat / light preventing leaf from heating up. 
                                     Y
(i) Cell closely packed/ vertically elongates to trap light
(ii) Positioned on upper side trap light; has chloroplast for photosynthesis

(b) Large air space/ closely packed mesophyll tissue/ aerenchyme stomata on 
upper epidermis/ no stomata on  lower epidermis; reduced muscular bundles; presence of scheroids; reduced/ thin cuticle; chloroplast on epidermis
Acc. Stomata on top/upper side or surface but Rej. Upper part
Acc. poorly developed vascular bundles
Rej. Reduced number of vascular bundles

14.         1993 Q19 P1
(a) A lot of food cause population to increase due high rate of reproduction an  immigration hence competition for food, death, emigration thus reducing the population, little food leads to stiff competition, hence emigration, death reducing population.
(b) Energy from the sun is trapped  by green plants, in the process of photosynthesis when chemical energy/ starch/ food is produced; the green plants are the producer/ are the 1st trophic level ; the plants are eaten by herbivore, which are  primary consumers/ occupy the 2nd trophic level; the herbivores are then eaten by carnivores which are the secondary consumers/ the 3rd trophic level when the plants and animqls / organism die; saprophytic organisms/fungi/bacteria feds them into simple substance/ mineral, the fungi/ bacteria are the decomposers / dentritivores/ dentritors as the energy flows to various trophic levels some energy is lost through respiration.

15.       1994 Q5 P1
 Energy to sustain primary consumers is obtained from primary producers
(who must  also sustain themselves).Energy lost from one trophic level to the next

16.       1994 Q19 P1
(a) Pollution in any process which leads to adverse/ harmful spoiling changes
 in the environment

(b) (i) Air
Air pollution is caused by pollutants such as dust, smoke, and fumes of engines, harmful gases / aerosols / sulphur dioxide / oxides of nitrogen / CO2 / CO 
noise / loud explosion / bomb explosion



                         Sources
                            Factories/industries heavy traffic/ motor vehicles/ plains/ fire/ burning 
                            charcoal. Volcanoes bomb explosion.  

                            Control of air pollution
· Use of lead free petrol in motor vehicles
· Smokeless fuel/ electricity / solar energy
· Filtration of waste gases to remove harmful gases
· Factories to be elected away from residential area
· Reduced volume/ intensity  of sound/ use ear miffs
 (ii)Water
- Causes of water water pollution
- Agrochemical/silting/ dust/excessive fertilizers/ pesticides/ herbicides
- Industrial/ domestic waste/ efficient
- Untreated sewage/human feaces
- Sillage of oils/ chemicals

Control of water pollution
· Treatment of industrial wastes before discharge in water
· Educating farmers on use of controlled amounts of insects/ pesticides/ herbicides/ weed killers/ fertilizerts / orgarnic farming controlled soil erosion
· Avoid spillage of oils/ chemicals

17.      1995 Q13 P1
               (a)	- Green plants – Grasshoppers – Lizards – snakes
· Green plants – Grasshoppers – Lizards – Cats
· Green plants – Mice – Snakes – Hawkers
· Green plants – Mice – Snakes – cats
        (b) – Mice
        (c) Lizards eat Hawk snakes, Rej.  If any primary, tertiary consumer is given

        (d) (i) Most plants will die  / dry
	(ii) (same) organisms may starve to death
               (iii) (same)  organisms may migrate
18.        1996 Q15 P1
                      (a) 	374  x 400 = 1870
                        80
	       (b) - There was even distribution of crabs
		- No movement in and out of regions; no migration
		- There was random distribution of errors after the first capture.
	        (c) – Capture/ recapture; capture release recapture.

19.       1997 Q6 P1
                       (a) Mosquito larvae/ Pupae are killed; Accept suffocation/ Breaking life 
                              cycle of mosquitoes
                       (b) Pollution of environment/ oil expensive, other aquatic are killed; accept 
                               Contamination.

20.      1997 Q11 P1
                      (a) 	Grass	→ Grasshoppers → Guinea fowls
		Grass	→ Termites → Guinea fowls
    	       (b) 	Lions would compete with leopards
		Gazelle numbers would reduce
		Grass would increase
    (c) Grass; rej. Plants

21.        1997 Q14 P1
                        (a)	E- Denitrifying bacteria; e.g. pseudomonas denitrifications
		J- Nitrifying bacteria; Nitrobacteria reject nitrosamines
         (b) H- Death decay/ decomposition; excretion/ Aminonification putrefaction egestion.
	F- Nitrogen fixation
  (c) Plants

22.      1997 Q19 P1
(a) An association between two organisms; where one benefits; and the other
 is adversely affected. Or an association where an organism lives in or on 
another living or organism: obtaining from it and causing harm without 
necessary killing it.

(b) Has hooks/suckers: for attachment to wall of intestines: long; to increase 
surface area for absorption of food: award increase in S.A for absorption 
once. Secretes enzymes/to neutralize digestive enzymes; (mucus inhibitor substance/anti enzymes)
	Hermaphroditic: to ensure reproductive/ self fertilization.
	Production of many eggs: to ensure survival
	Segment for egg dispersal:

	More than one host; for transmission: e.g T solium – pig (Intermediate host)
               T. Saginata. Long to fit in the intestine/ increase surface area for ( flatten) Absorption  of food;
	Anaerobic survive in the gut with low O2.

23.        1998 Q5 P1
         Symbiotic/ both benefit/ mutual benefit; correct description of mutual benefit

24.        1998 Q10 P1
               –Light intensity decreases with depth light limiting
       - Temperature decreases with depth

25.        1998 Q11 P1
– Use of unsterilized instrument;
- Temperature  decreases depth
- blood transfusion
- Mother to the foetus/ mother to baby infant/ breast  milk/ sharing of
    instruments e.g needles syringes, razor blade e.t.c
- Mixing of infected blood through  cuts

26.       1998 Q15 P1
                     (a) (i) Species A;
	           (ii) The rate of multiplication/ growth in A is faster than  of species B

      	     (b) (i) One year and three years
	                   1-3 years shortage of resources more suitable environmental
Conditions/ such as food space e.t.c resource were not limiting hence the     population increased exponentially rapidly; acc correctly named resource e.g food space.

           (ii) Three years and seven years
 3-7 years shortage of resources/ limiting/ birth rate equals death rate; hence  
 the population had become stagnant/ constant; acc; Environmental resistance has set in rej. Incorrect resources e.g PT and T.

(c) Species A would decrease (because of there is less competition with species 
A/ more resources available.
27.        1999 Q5 P1
                   Shelter Food, Oxygen Removal of CO2 breeding sites.

28.        1999 Q13 P1
a) A community consists of all members of a given spaces ina particular habitat 
at a particular time.   
b) Use the capture and recapture methods; Catch the grasshoppers count and mark using permanent ink; record and release; and allow time 1 to 2 hours; recapture and count the marked and the unmarked; total population is equal to the number of marked and unmarked grasshoppers in the second sample multiplied by number marked grasshoppers in the first sample; divided by the number of grasshoppers marked in the second sample that were recaptured.
29.        1999 Q17 P1
            Sulphur based chemicals e.g. sulphure dioxide gas H2S Cl2 HCl2 produced by   (food preventing) industries /sewages matter, Affect gaseous exchange/makes acid rain /damages plants leaves.
         Acc. Pesticides, Herbicides, Insecticides, Acaricides, paint sprays, Aerosols

CFCs sprayed to control (plant) disease and pests, also affect respiratory organs of   animals; the chemicals are residuals and persistent (not easily) broken down deplete.

Ozone layers; smoke/fumes produced in areas with (heavy) industries and (high   density of motor vehicles / fire which burn fuel/oils wood coal;  These visibility; fumes also settle on leaves and stop photosynthesis (excessive) production of carbon dioxide causes the green house effect/Temp.  inversion as a result of heating in lower layers of atmosphere; sound /noise produced incessantly b machines/ heavy vehicles/aircraft; affects hearing in animals; Dust, industrial production of (cement) generates dust; which finally settles on plants leaves limiting photosynthesis; removal of vegetation/cutting of trees; interferes with.

The carbon cycle; radioactive emissions; from nuclear reactors/mines/ x-rays   machines bombs cause mutation/cancer/death.

30.        2000 Q2 P1
 Due to stiff competition of resources leading to elimination/ exclusion of 
 one species; acc. currently named example food 

31.        2000 Q3 P1
– Brewing industries; baking
- Manufacture of medicine/ antibiotics
- Food e.g. mushrooms yeast also provides vitamin B, and B2

32.       2000 Q10 P1
  - Curved/ sharp/ hooked strong beaks for killing / tearing/ ripping off flesh 
     from  bones
                      -   Curved/ strong/ sharp claws for grabbing/ holding prey

33.       2000 Q17 P1
               (a) 	(i) Goat
(ii) It is a grazer and a browser
      (b) 	Insufficient grass in bush/ aren’t adapted to eating twigs/ not browsers
              / are grazers

      (c)	(i)	 Domestic animals  - total counts
Wild animals – total counts; aerial counts/ quadrant/ Belt transect/ capture/ recapture
		(ii)	Analyzing gut counts, studying dentition/ breaks/ claws/ parts
	     (d) 	Observation
		Examine droppings
		Dissecting a sample of animals/ study structure/ nature of digestive
		System/ size of caecum/ length of intestine/ chamber

	       (e)	Irrigation
		Competition; diseases
		Predation; human activity/ man accept any correct
		Parasitism

(f) Poaching, cropping/ culling/ licensed spot hunting
(g) Pollution; translocation
      Burning trees, charcoal- deforestation

34.        2000 Q19 P1
Broad/ wide/ flat  lamina  provides  large  surface  area  for  absorption  of 
(O)  and   sunlight, thin to ensure short distance of CO2 reach photosynthesis/  palisade cells;  presence of stomata  guard cells for efficient diffusion of O2 
gaseous exchange / H2O vapour transpiration/ CO2 into the leaf transparent 
 cuticle epidermal cells; for light  penetration into palisade cell which contains chloroplast next to upper epidermis; these receives  maximum light for  photosynthesis. Chloroplasts have chlorophyll, which traps light energy.
Leaves have vein, xylem and phloem to transport products of photosynthesis
 to  other part of the plant.

Air spaces on spongy mesopyll, easily circulates gases/ CO2 diffuse into 
palisade cells.

          Mosaic arrangements of leaves; enable leaves to trap sunlight.
35.        2001 Q2 P1
Utilize energy from the sun to manufacture food/ photosynthesis; for 
subsequent tropic level/ consumers/ other organisms

36.       2001 Q13 P1
  (a)   A – Nitrogen fixation
        D – Absorption
	        (b) Nitrate/ nitrates/ NO2
	        (c) Denitrifying bacteria/ Denitrifiers
	        (d) (i) Leguminous plants, (acc. Legume/ acc examples e.g beans peas)
                          (ii) Roots nodules; rej root or nodules alone; acc; root 
	         (e) – Killing / reducing of composers
              - Killing/reduction of nitrogen fixing bacteria/ nitrogen fixing microorganisms
	              - Destruction of leguminous plants

37.        2002 Q2 P1
                         a) Rhizobium Nitrogen fixing bacteria
	          b) Symbiosis / mutualism

38.        2002 Q7 P1
                       Cattle are mainly grazers while others are browser.

39.      2002 Q15 P1
                      (a) Genus
	       (b) Ileum/ colon/ duodenum/ intestines/ of humans or intestines of pig

	       (c) Lack of elaborate elementary canal ( simple guts) can  tolerate raw corn
	              Thick cuticle pellicle, reject the outer covering lays many eggs
	              Mouthparts for sucking partly digested food
                           By pollen tube that grows through style

40.      2003 Q4 P1
	         (a)  Rhizobium
         (b) Convert nitrogen into nitrates / convert nitrogen into proteins / 
                convert N2 into nitrogenous Compounds / foxed N2 into nitrates.

41.      2003 Q10 P1
· Numerous chloroplasts to absorb light / epidermis have chloroplasts 
to absorb light.
· Deeply divided / truncated leaves / branched leaves to increase 
surface area.
· Large air spaces for storage of air / buoyancy; acc parenchyma tissue
 for storage of air
· Have no cuticle to facilitate exchange of gases

42.        2003 Q11 P1
                Salmonella typhi; Acc.Bacteria / salmonella alone

43.       2003 Q16 P1
                     a)	i) study of a single species within a community / ecosystem / habitat /     environment.

ii) Synecology?
Study of natural communities within an ecosystem
	        b)	Leaf					Habitat
		A					aquatic / fresh water
		B					Forest; Terrestrial
		C					Arid / semi arid; desert.
                      c)	Sunken
		Hairy
		Reserved rhythm
		Small stomatal pore

44.       2003 Q3 P1
	       Has air spaces; which store gases for gaseous exchange buoyancy;
	        Acc. Floating.
45.         2004 Q19 P1
                     Wind.
In windy conditions the rate of transpiration increases; wind disperses 
fruits/ seeds; is an agent of pollination; acc. Spores for seed.

	         Temperature
Changes in temperatures affects the rate of photosynthesis  and other biochemical reactions/ metabolic reactions/ enzymatic reactions/ enzymatic reactions, temperature increases rate of transpiration;

	          Lights
Plants need light for  photosynthesis, some plants need light for flowering/ photoperiodism/ seeds like lettuce require  light for germination.

                   Humidity
When humidity is low, the rate of transpiration increases;

                      PH
Each  plant  requires a specific pH to grow well/ acidic/ alkalinity/ neutral;

                    Salinity
Plants with salt tolerant tissues grow in saline area, plants in estuaries adjust to salt fluctuations;
Topography
North facing slopes in temperature  lands have more plants than south facing slope
Plants on windward side have  stunted/ distorted growth;
Acc. Comparisons of mountains and valleys
Acc. Description  of other areas with other topographies e.g. River valley rainfall/ water
· Fewer plants  in areas/ semi arid  and
· Water is needed for germination/ is a raw material for  photosynthesis/ dissolves/ minerals salts/ provides turgidity for support/ fruits/ seeds


Pressure;
Variation in atmospheric pressure affect availability of CO+2+ which affects  photosynthesis and low  pressure increase rate  of transpiration; and affect  
amount  of oxygen; for respiration

Mineral salts/ trace elements
- Affects distribution of plants in the soils
  - Plants thrive well where there are mineral salts in the soil
    Plants living in the soil deficient in particular mineral element have special     
    methods obtaining it; for example  legumes obtaining from nitrogen by fixation 

46.      2005 Q10 P1
                   Entamoeba hystolystica


47.      2005 Q17 P1
                   a)Photosynthesis
	     b)Heterotrophic – holozoic

	    c) Small fish pond / dam, rain forests.
	    d) Algae 	     Zoo plankton 	       smallfish	        bird	           large bird.

	    e)-Snails would increase in number
	        -Bird M would increase in number.
	       -Green plants would decrease in number

	     f) 	The energy to be passed on from one trophic level to the next is 
contained in food materials. Most of the food taken in by consumers passed 
on from one trophic level to the next is consumers passes through the digestive track as undigested matter that is removed as faeces. The digested materials are absorbed in to the bloodstream and conveyed to various tissues of the body. Most of the absorbed food materials are used in respiration, to Produce is lost as heat during sweating, evaporation and transpiration in plants.

	      g) i) Scavengers e.g. vultures
		  Decomposers e.g. bacteria

        ii) Scavengers feed on dead bodies of herbivores and carnivore // the consumers.
		 -Decomposers act upon the remains of the producers, consumers, & 
Scavengers causing decay, to release inorganic materials, which are later re-used by producers to make new organic compounds.

     h)     i) -Deforestation
     	  -Overgrazing
             -Soil erosion
            -Hunting, poaching
            -Over fishing
             -Poor waste disposal // Environmental pollution
          ii) Deforestation
              Lack of trees leads to reduced number producers in an ecosystem.

              Overgrazing
 Many animals eat away and trample the vegetation hence reducing / depleting   
 the  number of producers.
    -Lead to gully erosion hence carrying away some of the underground and  
      crawling animals (Consumers)

48.        2006 Q16 P1
a) Decomposer – breakdown of large component to simpler nutrient hence   
                            recycling of nutrients in an ecosystem
b) Predation – regulation of numbers / population of prey

49.        2006 Q26 P1
                        X- Denitrifying bacteria/ denitrification
	         Y- Animals/ Herbivores; accept primary consumers
	          Z- Nitrogen fixing bacteria ( in soil) accept Azotobacter.

50.       2006 Q3 P2
                      (a) Pyramid of numbers is a diagrammatic representation of the number of 
 organism, at each trophic level in a food chain; While biomass is a diagrammatic     
 representation  of dry weight organism at each trophic level  in a  food  chain.

                      (b)	 Insufficient utilization of food resource/ wastage
	            Through respiration
	            Though excretion
51.        2007 Q15 P1
                       (a) Population – It is all members of a given species in particular habitat at 
                                           a particular time.
              Community- all organisms belonging to different species interact in the 
                               same habitat.
       (b)(i) Capture and recapture  method
      (ii) Line transect

52.         2007 Q16 P1
· - Produce large number of eggs for increased survival
· Produce enzymes to digest human skin when penetrating
· Can withstand low oxygen concentration
· Have hooks – like structures to attach to the intestinal walls

53.          2007 Q26 P1
                       During birth, breast feeding

54.        2007 Q8 P2
 It is addition of substance into water that may cause harm to organisms 
and are disruptive to ecosystem.

	        The causes of water pollution include:

· Industrial effluents that may be toxic chemicals which may kill the aquatic organisms. It can be controlled by treating the effluents before discharging them.
· Hot water that reduces concentration of oxygen killing the animals. It is controlled by placing high penalties on factories discharging hot water.
· Oil spillage from oil tankers that reduces oxygen in water, penetration of light intensity and clog feathers of marine birds. It can be controlled by regular servicing of oil tankers.

    Domestic effluents that include:
· Untreated sewerage that causes water borne diseases. It can be controlled by treating sewerage before being discharged.
· Detergents that cause eutrophication causing reduced oxygen concentration. It is controlled by banning phosphate based detergents.

   Agricultural effluents that include:
· Pesticides and herbicides that have heavy metals that they may cumulates along the food chain killing the higher animals. It is controlled by use of biological control of pests. 
· Inorganic fertilizers that have nitrates and sulphates that cause eutrophication is controlled by use of organic fertilizers.
Silting due to soil erosion reduces penetration of light to the plants and clog respiratory surfaces of animals. It is controlled by proper methods of soil erosion 
and proper farming methods.

55.        2008 Q14 P1
                     Growth – increase/ decrease in numbers/ change in numbers
	       Dispersion – Spread/ distribution of organisms in a habitat
	       Density – Number of individual per unit area

56.        2008 Q22 P1
                          Large  airspace
	             Thin cell walls

57.          2008 Q7 P2
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During thunderstorm/ lightning; nitrogen gas  combines with O2 to form nitrogen  oxides; nitrogen  oxides dissolve in water to for nitric acid; acid is deposited in the soil by rain, nitric acid combines with chemical substance to  form  nitrates/ nitric acids dissolves to form nitrates which are  absorbed  by plants symbiotic bacteria
/ such as rhizobium; which are  found in root nodules of leguminous  plants, fix 
free nitrogen to  nitrates.
Free living bacteria/ clatridium/ azotobacteria fix nitrogen to all rates
Nostoc algae/ chlorella/ anaemia/ ix nitrogen to nitrates.

Plants use Nitrates to form plant proteins
Animals feed on plants and convert plant proteins into animal proteins
Plants/ animals die and decomposed by bacteria/ saprophytes/ fungi decomposing  plants/ animals/ release ammonia which is covered to nitrates/ by nitrosomomes nitrococcus bacteria 
Nitrates  are converted to nitrates; by  nitrobacteria
Nitrates in the soil can be converted to free nitrogen/ denitrification by some 
 fungi; pseudomonas/ hulobacillus denitrifying bacteria.

58.        2009 Q2 P1
                         - Obtains food/nutrients
	           - Shelter			Acc. Habitat		Ref: Protection

59.         2009 Q9 P1
                       (a)  (i) Salmonella typhi; Ignore underlining but must be written correct.
                               (ii) Entamoeba hystolystica  
(b)   Malaria

60.        2009 Q19 P1
                        (a) – Leads to eutrophication; causes water borne disease
- Kills organisms in water; / reduce amount of oxygen in the water; / reduce 
    the quality of water for consuming change water PH; / interferes with food  
    charus / trophic levels

                         (b) Respiration / defecation / excretion;

61.         2009 Q20 P1
	       – Belt transect;/
      	       - Line transect

62.         2009 Q3 P2
                         (a) (i) Using a living organism to regulate / control / reduce / check the  population
                                     of another organism 
                   (ii)  - Lady bird (Beetles) used to control Aphids in coffee
· Cats used to control rats in the store / snakes
· Wasps used to control coffee mealy bugs

                          (b) (i) Enrichment of water bodies with nitrates / phosphates / sulphate 
                                      accept  NO3 
                                                         (aq)NHT+ due to discharge of sewage / domestic effluent kitchen water   
      containing water detergents / runoff water fertilizer; leading to rapid growth           
      of aquatia plants / phytoplankton’s ;
	      Accept: nutrients for nitrates phosphates

 (ii) (Proliferation of plants) block light from reaching plants underneath which     
       will not photosynthesize; the plants die and decompose leading to lack /  
       depletaion of O2; animals also die/suffocate

                        (c) nitrogen iv oxide /sulphur iv oxide; accept nitrogen dioxide sulphur dioxide 
 
63.        2010 Q10 P1
 (a) Aquatic / fresh water
 (b) Large air space/aerenchyma
      Sclereids
      Stomata on upper epidermis/absence of stomata in lower epidermis
      Absence of cuticles
      Poorly developed vascular bundles

64.        2010 Q13 P1
                 (a) Place / environment in which specified organisms live
                  (b) A natural unit with abiotic and biotic factors

65.       2010 Q3 P2
a) i) Primary consumer
       ii) Primary consumer / Secondary consumers;

b) Green plants 	           Caterpillars		 Small insects		 lizard
       Decaying leaves	  Caterpillars                Small insects          	lizard  
	
c) i) Hawks; 
ii) At each trophic level energy is lost as heat / respiration; and during    decomposition; or lost in defecation/ feces/ waste products of metabolism/ excretion; some parts of the organism are not eaten; (hence less biomass as one moves up the tropic  levels.

66.     2011 Q5 P1
          (a) Grass 			Grasshopper 			Lizards;	(1 mark) 
(b)(i)Chicken;
(ii)Grass 									
67.      2011 Q6 P1
(a) This is the study of the inter-relationship between organisms and their environment; 		
(b) The maximum population of a species that a particular habitat can support. 	

68.      2011 Q6 P1
(a)  Dry / Arid / Semi – arid/ Desert  							
(b) Succulent / fleshy stem; reduced leaves/ leaves reduced into thorns.	
		
69.       2011 Q3c P2
              Grow into the air above mud / water; have lenticels for gaseous exchange;

70.       2012 Q5 P1
                      (a) plant C
                      (b)This cuticle reduces water loss;
                              Low number on upper surface reduces water loss;
                             Large root surface area enhances water absorption;
                                                     NB; (b) tied to (a) 
71.      2012 Q21 P1
	Nitrogen fixation

72.      2012 Q6 P2
	  (a) (i) Scale = Y axis no scale	        X axis no origin      = deny
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	(ii) Curve P; Prey population is initially higher/prey population
	  usually starts falling earlier.

                          (iii) Both populations decrease, because prey is not enough to sustain 
	                    predator Population/environmental stress limit population of 

                          (iv) At 23 0.5; 22.5,23.5
                                      390.5; 38.5,39.5

                           (v) Human activities; Acc pollution/deforestation/translocation 
	/culling/hunting/Poaching/afforestation.

                                 Competition; for mates/space/water
                                  Less food for prey/competition for food;
                                  Diseases causing death of prey
                                  Emigration of prey                          Acc migration out of habitat.
                                  Parasitism      Acc parasite,pathogens

b) Sulphur IV oxide in the air causes respiratory diseases;in high concentration 
             it can kill  
     humans/damage plants.  Acc aggravates asthma, causes      
     bronchitis/pneumonia/emphyserna
     Forms acid rain; which decreases soil PH;corrodes 
      metals/buildings/machines/stones/sculptures
      acid rain poisons/damages/kills plants/kills animals;  
      acid rain causes leaching of magnesium mg2+/calcium ca2+/aluminum Al3+

73.  2014 Q6 P2
  (a) 
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 (b) 
At 65= 395		860 -395	465      =23.25mg/day
At 85=860		20		20

(c)   i)
     The higher the carbon (iv) oxide content in the air; the higher the nitrogen uptake
 (ii) 
More carbon (iv) oxide  in the air makes the seedlings to photosynthesize more hence more amino acids / proteins are formatin in the dark stage; formation of amino acids/ proteins requires nitrogen rej if proteins are formed in the dark

(d) (i) The concentration of nitrogen would remain constant 				
    ii) Despite decline in CO2; the nitrogen already absorbed / taken up by the 
         plant will remain;
 (e)
· Nitrogen fixation by symbiosis bacteria
· Nitrogen fixation by lightning
· Nitrogen fixation by free-living- micro-organism

74.    2015 Q8 P1
                  (a ) (i) - Plasmodium vivax
· Plasmodium falciparum
· Plasmodium malariae
· Plasmodium ovales

(ii) Female anopheles mosquito      (b) Use of vaccine against Plasmodium. Use 
       of mosquito nets and repellents.

75.     2015 Q12 P1
                  (a) (i) Graphical representation producing pyramid shaped histogram using
           measurement dry weight of organisms from each trophic level in a food chain.

   (ii) Graphical representation producing pyramid shaped histogram using   measurement of numbers of organisms constituting each trophic level in 
        a food chain.
                      (b) Grass —> Antelopes —>   Human being —> Lion —> vultures
                                        (P)                 (PC)	                (SC)	             (TC)               (QC)

76.     2015 Q6 P2
                    (a)(i) M
   It has the highest number of organisms, 
                        (ii) N
It has the least number of population.

      (b)	L    1.1 metres
M    0.75 metres
N    2.0 metres

     (c)	(i) Capture-recapture
                              (ii) The organisms are highly mobile and found deep in the pond.


          (iii) - No organisms will move in or out of the pond between the counts
·  Marked organisms will mix freely with the other population
-	The mark does not alter the organisms' behaviour.
· Organisms will have enough time to mix with the rest of the population.

(d) - Light intensity for photosynthesis decreases with depth reducing glucose 
    formed.
  - Dissolved gases like CO2 and O2 reduces with depth reducing rate of    
     photosynthesis.

(e)   - Causes diseases to both animals and plants altering their population.
           - Saprophytic fungus causes decomposition of dead organic matters resulting 
             in recycling of nutrients.

 (f) Flooding carries faeces and other refuse contaminating water and food with   
         vibrio cholerae bacteria. Infected water and food is used by people contracting the   
        disease. Floods easily spread contaminated water rapidly causing an outbreak.


































REPRODUCTION IN PLANTS 
MARKING SCHEME

1.        1990 Q5 P1
            Integuments…., triple fusion nucleus/triple nucleus

2.        1991 Q12 P1
i) Hydra – Budding
ii) Moss(funaria)- Spore formation
                      b)  Rentation of useful characteristics;offspring establish faster/shorter life
                            cycle;better chance of survival because of suitable environment

                       c) –Grafting
                           - Budding
                                Acc. Cuttings as in sweet potatoes/sugarcane,cassava etc.
                                Layering must be accompanied by at least examples.

3.       1993 Q11 P1
                 A- Metaphase
         B- Anaphase
         C-Telophase

4.      1995 Q16(a) P1
                  (i) Large; brightly coloured corolla/ inflorescence/ florets/ bracts 
                        to attract Insects
	            (ii)Scented to attract insects
	           (iii)Have nectary guides/ nectarines/ that directs insects/ secret 
                            nectar to attract insects.
	           (iv) Pollen grains rough/ spiky/ sticky/ surface; to stick on insects body
	           (v) Special shaped corolla tube; to enable insects to land
	           (vi) Anthers are situated inside the flowers to ensure that they are in
     contact  with the insect
	           (vii) Sticky stigma; for pollen to stick or to adhere

5.        1996 Q9 P1
-Presence of special structure that attract agent of pollination protandry;      
  protogency; monoecism; self – sterility.

6.        1996 Q22 P1
 Lower plants/example Bryophyta/pterophyta; produces  spores which 
develops to new plants; budding  an overgrowth arises from plant drop 
off; and develops into a  new  plant; common  in lower plants  yeast.

· Fragmentation – e.g Spirogyra; breaks  off  and grows into a 
	new plant 
· Vegetative  propagation:  common in higher plants involves  growth
of new plants from buds/bubils
· Root stem/ tubers/ leaves: possesses buds; which develops to new  plants
· Corns; have terminal buds  that grows vertically  and produce a new  plant
· Runners; have lateral buds that produce new plants

7.       1998 Q8 P1
                   (a) Wind
              (b) To enable it trap pollen grains in the air; reject catch/ attach for trap

8.           1999 Q8 P1
	           Lack of variation;
	           Acc. No Hybrid Vigour
	           Disadvantages traits/are retained within the species

9.          2001 Q4 P1
   ovary/ accept ovules
     
10.          2001 Q18 P1
                    a) Pollen grains stick in the stigma surfaces; that surface of stigma producers 
a chemical substance; which stimulates the pollen grain to produce a pollen
 tube / germinate. The pollen tube/ germinate. The pollen tube grows down 
(into the tissues of style) from where it derives nutrients; the generative 
nucleaus divides to give rise to two male nuclei and the antipodal cells; when 
pollen tubes disintegrates and make nucleus fuses with the egg cell and forms
 the zygote. The other male nucleus fuss with the two polar nuclei to form a 
triploid nucleus. The process involves double fertilization.

                   b) Integument change into seed coat / testa; Zygote into embryo;
	          Ovary wall into fruit; Ovule into seed; triploid nucleus into endosperm 
Style dried up / fall off leaving a scar / corolla dries up (falls off ) stamens  
dry ‘up. Ref; Degeneration disintegrates.

11.          2002 Q17 P1
	      (a) Bulbils/ suckers, Aerial tubers
	      (b) Plant with desired qualities is able to grow on an established root system 
               which lack desired qualities
	     (c) Early maturity/ short life span
	           Good qualities of parents are retained 
	           Independent of fertilization/ pollinated dispersal
	           Large areas covered in a short time have large store of food

12.          2003 Q3 P1
	          By pollen tube that grows through style

13.         2003 Q19 P1
	          Water dispersed fruit / seeds
· Mesocarp / seed has air spaces thus light / buoyant to float.
      Therefore carried away by water.
· The fruit / seeds are protected from soaking by water proud pericarp.

                       Animal dispersed fruits / seeds
· Presence of hooks for attachment to animals; thus carried to other placed
· Fruits are brightly coloured; succulent; aromatic attract animals, which
 feed on them.
· The seed coats are registrant to digestive enzymes; thus carried to 
other places on them.
· The seeds are dropped always from parent plant in faeces/ droppings.
                    Self dispersed fruits / seeds / explosive mechanisms
· The dry pods / fruit split (along lines of weakness / satures)
· Scattering seeds away from parent plant
                     Wind dispersed fruits / seeds
· Perforated capsule is usually loosely attached to stalk / the long stalk 
is swayed by wind scattering seeds.
· Presence of hairs / wing – like structure, floss / extensions which
 increase surface area / for buoyancy making is easy for fruits / seeds 
to be blown away
· Fruits / seeds are light due to small size; therefore easily carried a 
ways by wind.

14.         2004 Q11 P1 
 	          Parthenocarpy

15.         2004 Q15 P1 
                    (i) 	Insect			                                      Wind
	           Small short anther firmly	               Large/ long anthers/ loosely 
                          attached to elements		               attached to filaments

	          (ii)	Large heavy/ spiky		   small/ light/ smooth
	          (iii)	Small/ sticky			    Long feathery
		             Reject short stigma/ negative comparisons

	      (b)	Source of variation/ hybrid acc. Production of hybrid
		  Rej heterosis/ vigour
    
16.       2005 Q15 P1  
	       a)i)A flower whose ovary is situated below the other floral parts.
	            ii) A flower with only the male reproductive parts parts (male flower)
	        b) -Larger anthers.
	                -Anther loosely attached
	              - Flexible filament
	              -Small, smooth and light pollen grains

17.           2006 Q2 P1
                        (a) Ovule
                        (b) Ovary

18.           2006 Q19 P1          
                       (a)  (i)  Protoandry – Male reproduction organ/ anthers androecia/ 
      stamens  mature earlier than female reproduction organ/ carpels/ 
      stigma/ pistil/ gynoecium.
	                 (ii)Self sterility- pollen grains are sterile to stigma of some plants/ flowers

               (b)– Increases variety;
              - Hybrid vigour/ heterosis
             - Resistance of disease/ drought/ dry climate/ unfavorable environmental  
               conditions/ Frost; E.g. resistance to virus, fungi, bacterial diseases of pest.

19.           2007 Q3 P2
	        (a) (i)  Protandry – stamens mature and pollen grains are shed off 
               before the stigma  matures
 (ii) Self sterility – Pollen grains from the anthers cannot grow on  the stigma   
                              of the same flower or plant

(a)  (i) 	Q – Antipodal cells
   		 R- Polar body/ polar nucleaus
   		 S – egg cell
		  (ii) 	Path the rough which the male gametes reach the embryo sac 
 to enhance fertilization
            Prevent other pollen grains from developing into pollen tubes 
            hence no multiple fertilization of embryo sac.
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	c)
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20.          2008 Q8 P1 
                          (a)	Anaphase
	           (b)	Chromatids fails to separate off poles
		            Sister chromatids separate/ pair of chromatid separate
	          (c)	Root tip/ shoot/ cambium

21.         2008 Q28(b) P1 
                            Protandry	- Male parts mature before carpels; Styameic
	             Protogyny	- Carpels; pistil; female parts mature before stamen; acc. 
				Styme mature before anthers
22.        2009 Q7 P2
                      Insect Pollination / Entomorphilous Flowers 
· Are scented to attract insects, have stick stigma for pollen grains to stick on. Are brightly coloured to attract insects.
· Have nectarines to secrete nectar, nectar attracts insect
· Have nectar guides to guide the insects to the nectaries
· Stigma / anthers are located inside the flower / tubular a funnel shaped corolla to increase chances of contact by insects
· Sticky / spiky pollen grains which stick on the body of insects and on stigma
· Large / conspicuous flowers to be easily seen by the insect / attract
· Anthers firmly attached to filament for insect to brush against
· Have landing plat form to ensure contract with anther and stigma
· Mimiory to attract (male) insects / flowers mimic  female insects which attract male insects for mating e.g. orchids	
			
                  WIND POLLINATED / ANEM ORPHILOUS FLOWERS
· Anthers / stigma hand outside the flowers to increase changes of pollination; style / filament is long to expose stigma / anthers
· Stigma is hairy / feathery / branched to increase surface area over which pollen grains land / to trap pollen grains 
· Pollen grains are smooth / dry / light / small to be easily carried by wind; large amount of pollen grains to increase chances of pollination
· Anthers are loosely attached to filaments to enable them sway easily to release pollen grains; pollen grains may have structures which contain air to increase buoy any 3 flowers have log stalks holding them out in the wind.
23.          2010 Q7 P2
Pollen grains land onto the stigma and adhere to it as a result of the stigma cells secreting a sticky substance. it absorbs nutrients; & germinates forming a pollen tube; the pollen tube grows down the style to the ovary; 
deriving nourishment from surrounding tissue. 
The pollen tube has tube nucleus at the tip; and generation nucleus 
immediately behind it; 
As the tube grows downwards into the ovary the generative nucleus divided by mitosis) mitotically, to give rise to two nuclei; which represent the male gametes; the pollen tube penetrate the ovule/ embryo sac/ chalaza through micropyle.
 After the pollen  tube enters the embryo sac the tube nucleus breakdown/ disintegrates/degenerates; leaving a clear passage for the entry of the male nuclei. The (two male) nuclei then enter into the embryo sac; where one fuses with the egg cell nucleus (Acc; egg cell/ ovum/ oosphere, to form a diploid zygote; which develop into an embryo. The other male nuclei fuse with the two / both polar nuclei; to form a triploid nucleus/ primary endosperm nucleus; which becomes the endosperm. This (type of fertilization) is called double fertilization; Acc vegetative nucleus for tube nucleus.

24.          2011 Q23 P1
(a)   (i)  Ovule; 									                         
     (ii) Axile placentation;
(b) Orange or any correctly citrus plant; 								
25.          2011 Q5(a) P1
                   (i) 
 (
Ovules
Ovary
Anther
)










								 
	             (ii) Anthers are below the stigma ; ( to minimize self pollination) 
	                    Petals are large / conspicuous for insects to land on / to attract insects; 
                           (to encourage cross pollination).

26.          2012 Q16 P1
The flower/plant is self sterile/not successfully self pollinated. The covering prevents pollination in flower P;flower Q received pollen grains from other plants/cross pollination

27.         2013 Q16 P1
· Protogyny and protondry
· Self sterility/incompatibility
· Diecious plant where pistillate and staminate flower are borne 
on different plants

28.         2013 Q P1
Anther / oovary


29.  2014 Q4 P1
  (a)  Tube nucleus
         (b) One male nucleus fuses with the egg cell nucleus to form a zygote;
         the other male nucleus fuses with the polar nuclei  to form the endosperm.

30.  2014 Q1a P2
•      Fruit fleshy/juicy/succulent
•      Fruit brightly coloured/large/clusters
•      Fruit scented. acc have a sweet smell
•       Seeds have tough/hard testa;acc seed coat for testa
•       Fruits have hooks;rejspikes,spines,horns

32.    2015 Q15 P1
	      (a) (i) Mitosis
      (ii) - Results into two daughter cell.
                     - Homologous chromosomes separate as they move to the equator
        (b) (i) Metaphase
(ii) - Nuclear membrane disappears and chromosomes are free in the cytoplasm. 
     - Chromosomes are aligned at the equator.

33.    2015 Q2 P2
	(a) Ovary/ ovary wall
(b) The synergid disintegrates, functional egg fuses with one of male nuclei to 
        form diploid zygote, polar nuclei fuses with other male nuclei to form triploid nuclei which becomes the primary endosperm while the antipodal cells disintegrate.
(c) R    Primary endosperm develops into endosperm. T    Testa, seed coat.

34.    2015 Q7 P2
	Animal dispersal
· Presence of hooks, spikes, hair like structures that sticks or get attached 
onto the skin, fur, hair or feathers of animals e.g. black jack
· Scented fruits - some fruits produce sweet/pleasant scent or aroma that attract animals to feed on them, then discard the seed e.g. guava, mangoes.
· Succulent fruits - animals are attracted by fleshy fruits e.g. orange, avocado, pawpaw, passion
· Brightly coloured fruits - the colour attracts animals to feed on the fruits 
e.g. guava, tomato
· Large in size and conspicuous fruits - that are easily seen and attract animal e.g. pumpkin, pineapples, papaws.
· Hard resistant testa/seeds to digestive enzymes - some seeds are edible fruits and are not digested in the alimentary canal of an animal e.g. passion. They pass through a gut undigested and they are egested in faeces. If they are deposited in fertile/favourable soil, they germinate.


Water dispersal
· Tough, water proof testa/epicarp e.g. coconut, to prevent soaking by water, so that seeds float easily and are transported far.
· Some fruits or seeds have a fibrous mesocarp/spongy mesocarp which encloses large air spaces that are filed with air to make them lighter hence float in water e.g. coconut
· Some fruits have an outer covering that absorbs water, swells, then bursts open to release seeds e.g. Water lily.
Wind dispersal
· Parachute mechanisms - the testa of some seeds give rise to extensions like a mass of hair like structure or floss, as in cotton seeds or calyx as some flowers persist and become modified to form pappus, which is many hairs that a clumped together e.g. Tridax, Sonchus. Floss and pappus increase surface area and trap air to provide buoyancy for these seeds and fruits, to enable them to be carried by the wind.
· Wing like extensions - some seeds and fruits have an extended pericarp or testa that is modified to form thin wing-like extensions. These extensions increase surface area resulting in buoyancy of seeds and fruits so that they are easily blown by the wind e.g. Jacaranda, Nandi-flame, Tecoma Seeds and fruits are small and light so that they can be carried by the wind
· Censor mechanism - some seeds have this mechanism where the seed capsule or the fruit are loosely attached to a long stalk to be swayed by the wind scattering the seeds which are then carried by the wind.
· The seed capsule are cup-shaped and have perforations so that the seeds can easily be blown away by the wind as it moves back and forth e.g. tobacco, simsim
Self-dispersal /explosive mechanism
· A dry pericarp has lines of weakness or suture e.g. pods. After they dry up, the seed breaks off from the placenta and is placed in the pod. Due to loss of water, pressure from within the pod causes it to open violently along lines of weakness, throwing the seeds away for several metres, e.g. beans, peas, castor oil seeds, geranium.















REPRODUCTION IN ANIMALS   
MARKING SCHEME

1.          1989 Q5 P1
                    
	Hormone
	Site of Production
	Function

	Oestrogen
	Ovary
	Initiate and control development of secondary sexual characteristics

	Aldosterone
	Adrenal gland
	Mineral metabolism



2.          1989 Q10 P1
            -Prophase

3.          1990 Q8 P1
           -Blood entering placenta has more oxygen,more food substances,
            less nitrogenous wastes and carbon dioxide.
-Blood leaving placenta has less oxygen,less food substances,more carbon dioxide  and nitrogenous waste.

4.           1991 Q3 P1
            Corpus luteum in the ovary secretes progesterone which maintains
            pregnancy/developmentnof uterus after conception,after four months
            pregnancy is maintained by progesterone from placenta.
                        Acc:- oestrogen and progesterone. Rej:- Oestrogen alone

5.          1991 Q3 P1
a) A- Metaphase
B- Anaphase
C-Telophase
b) –Retention of chromosome number; give rise to new cells
Rej:- Increase in size for growth.
· Asexual reproduction/binary fission.(multiple fission)
c) –Root tip; Shoot tip; Cambium

6.         1995 Q16(b) P1
                          (i) Oestrogen
Repair/  heal endometrium/ wall  of uterus; which  is destroyed in  
menstruation
                         (ii) Progesterone
Stimulates the thickening of the uterus; increases the blood supply  to the  
endometrium. Inhibits the production of follicle stimulating hormone.
                         (iii) Luteinising  hormone
Responsible  for maturation of the  graafian follicles/  causes  ovulation/  
stimulates corpus  luteum;  to secrete  progesterone.

7.          1996 Q12 P1
-To increase the chances of fertilization and survival of species


8.          1997 Q17 P1
	            (a)	Figure 1	R:
		            Figure 2	T: Accept growth
	              (b)	Development of the foetous/zygote/fertilized/ova/egg/embryo
	             (c)	Style
	             (d)	R;P;	
	             (e)  X

9.           1998 Q13 P1
                       (a)
	Meosis
	Mitosis

	(i) Reduction/ having chromosomes/     
     haploid no.  of chromosomes cells.
	Maintenance of chromosomes number/ diploid no. of chromosomes/ cells

	(ii) Takes place in reproductive cells/    
      glands  gamete formation
	In somatic cells/ body cells/  for growth

	(iii) Crossing  over takes place/    
        variation
	No crossing  over no  variation

	(iv) 4 daughter cells
        2 division processes
	2 daughter cells
1 division processes



       b)  X or / x and Y; Rej XY, X alone, XX
	Ova?
	X/XX

10.          1999 Q3 P1
Brings about change of genetic materials; which leads to variations; that enable organisms to exploit new environments/resistance to disease/high yields in plants

11.          2000 Q16 P1
                    (a) Genetic variation/ hybrid/ crossbreed
            (b) Favourable characteristics of parent remained
	        -Exploit parents favourable conditions 
	             Acc. New plants adapts parental favourable conditions
	        -Short life cycle/ early maturity/ faster reproduction
	        - Large store of food supply
 -Independent of two parental/ organisms reproduces without another  
   fertilization/ pollination

12.          2000 Q18 P1
Inferior lobe of pituitary gland secretes F.S.H which causes grafian follicle develops in the ovary. It also stimulates ovary tissue/ ovary/ follicle walls secret oestrogen which repairs, heals uterine wall, oestrogen stimulates inferior lobe of pituitary gland produce L.H. for ovulation.   

  It also causes grafian follicle change into corpus interim  L.H stimulates corpus luteum secret progesterone which causes proliferation of the uterine walls; in preparation  of implantation; oestrogen/ progesterone  inhibits the production of F.S.H  ( by  anterior lobe of pituitary) thus no more follicle develop; and oestrogen production  reduces; 14 days later progesterone  level rises inhibits production  
  of L.H from  anterior  lobe  of pituitary  gland produce L.H for ovulation. 

  It also causes grafian follicle change into corpus interim  L.M stimulates corpus luteum secret progesterone which causes proliferation of the uterine  walls in preparation of implantation;  oestrogen/ progesterone inhibits the  production of F.S.H ( by anterior lobe of  pituitary) thus no more  follicle develop; and oestrogen  production reduces; 14 days  later progesterone level rises inhibits  production of L.H from anterior lobe of pituitary gland/ The corpus luteum stops secreting  progesterone, and menstruation occur  when the level  of progesterone drops; (  anterior lobe  of pituitary starts secreting F.S.H again.

13.          2002 Q13 P1
	          a) Meiosis
	          b) Ovary
	          c) Parent must be the 2n top; any ‘n’ is a gamete
	          d) Non – dysfunctions
	          e) Increased yields / highbred Vigor, Resistance decreases
  Resistance to  drought.

14.          2004 Q5 P1
      	Prophase 1

15.          2006 Q9 P1
                        (a)- Sister chromatids separate
		    - Sister chromatids move to opposite poles of spindle fibre
		      Accept chromatids separate at the centromere to mean chromatids

                       (b) - Gamete formation; accept sex cells formation
		     - Source of variation; rej. Reproduction cells

16.          2006 Q5 P2   
                    (a) Chorion
                    (b) (i) Arteries; veins
             (ii) More food nutrients; more oxygen in veins less food nutrients 
                   more excretory products in arteries
                    (c)  Highly vascular zed; large surface area
                           - Presence of secretory cells
                    (d) Cushion/ absorb shock

17.           2007 Q17 P1
                     	(a)  Anaphase 1
     (i) Homologous chromosomes separates at the equator
    (ii) Chromosomes start migrating to opposite poles
(iii) Sister chromatids attached at the centromere
          (b) Spindle fibres

18.           2007 Q18 P1  
 	        Harmful characteristics from the parents may be passed on the offsprings
          - Takes a longer time
         - Few offsprings are produced at a time

19.          2008 Q28(a) P1
		Budding

20.        2008 Q28(a) P1
	Cushions foetus against shock/ mechanical damage/ provide a suitable medium for embryo to grow/ allows movement of foetus/ support reduces friction/ lubrication/ suspends foetus providing support/ prevents desiccation/ drying of foetus.
21.          2008 Q1 P2
                   	(a)	Oestrogen
		           Progesterone

	            (b)	Promotes healing (promotes repair (of the uterus)
		           Causes thickening (of the uterine lining) vasculation
	            (c)	(i)	Leutinizing hormone rej LH
		            (ii)	Causes ovulation
			            Induces graafian follicle to become corpus  iterum
			           Stimulates corpus inteum to release progesterone
	            (d)	12th, 16th,   14 + 2

22.           2009 Q8 P1  
                      (a)  The placenta takes the role of the ovum to producing the hormone     
                               progesterone (which maintains pregnancy)
                       (b)  - Production of gametes/spermatozoa; Acc: male gamete /male sex cell
                              - Produces progesterone hormone which maintains pregnancy; / 
                                   Acc: male sex hormone

23.          2010 Q20 P1  
Higher chances of fertilization
Embryo/gamete is protected from external environment conditions

24.           2010 Q22 P1 
	             (a) Passage of ova/ site of fertilization
                    (b) Storage of sperms
                    (c) Hold the testis/ protect the testis

25.          2011 Q26 P1
                       Egg / ovum

25.          2011 Q4(b) P2 
(i) Follicle stimulating hormone; luteinising hormones; Oxytocin; Prolactin;
	                   Reject; abbreviations 
	          (ii)
· FSH- stimulates secretion of oestrogen; stimulates development of 
the Gruafian Follice;
· LH – Brings about ovulation; causes development of corpus luteum; stimulates production of progesterone by corpus luteum;Oxytocin-Causes 

26.          2011 Q5(b) P2 
                    (i)
· L is hanging outside the body to ensure optimal temperature for sperm production; has (many, long and coiled) seminiferous tubules to increase the surface area for production of sperm 

(ii)
· Presence of interstitial cells that secrete androgens / testosterone hormone;
· Produces alkaline fluid that neutralizes acid in the urethra; the fluid contain nutrients for the sperms and also activates sperms; 

27.          2011 Q15 P 
                       Androgens

28.          2012 Q17 P1 
                       Carbon (IV) oxide; nitrogenous waste

29.          2013 Q18 P1 
· it has a chromosome with lytic enzymes to dissolve ovum membrane for 
    easier penetration
· it has a long tail to propel the sperm by side to side movement .i.e lashing action
· it has a large nucleus which carries haploid number of genetic material to 
    restore diploid state of an organism
· it has a large number of mitochondria which provide energy necessary 
    for movement of the sperm
  
30.          2014 Q3 P1
      -Exchange of nutrients / oxygen / metabolic wastes between the mother 
       and foetus   circulation systems.
      -Secretion of progesterone hormones 
                  
                    - Serves to protect the foetus by producing amniotic fluid which absorbs shock.

31.          2014 Q18 P1
       - To provide a cool environment; that is conducive for quantity sperm formation.
      - Progesterone hormones is secreted by the placenta; to maintain pregnancy

32.          2014 Q25 P1
        -Stimulates maturation of graafin follicle / ovulation
        -Stimulate corpus luteum to secrete progesterone

33.          2014 Q1b P2
             (i)   Luteinizing hormone 
· Stimulates ovulation
· Stimulates the development of remains of thegraafian follicleintocorpus luteum
· Stimulatescorpus luteumto produce progesterone 
            (ii)   Oestrogen.

· Stimulates healing and repair of the uterine lining/endometrium following menstruation
· Stimulates pituitary gland to secrete luteinising hormone

34.     2015 Q13 P1
                   
	Mitosis
	Meiosis

	Produces two daughter cells
	Produces four daughter cells

	Each cell formed is diploid
	Each cell formed is haploid

	Genetic composition similar in all cells
	Genetic composition different in every cell due in crossing  - over





GROWTH   AND DEVELOPMENT 
MARKING SCHEME

1.       1989 Q9 P1
· IAA/Auxins produced by terminal bud:probihits growth of lateral buds,when cut,the suppression ceases thus auxiliary buds sprout.

2.     1990 Q11 P1
a) – Conditions necessary for the germination of seeds/to show that water
Oxygen and warmth are needed for germination.
b) –To absorb all oxygen from the jar
c) –C- To show that water is needed for germination of seeds
  D- To show that warmth is needed for germination
d) Jar A- Seeds would not germinate
Jar B- Seeds would have germinated
e) i) Scarification i.e scratching to make impermeable seed coat permeable
ii) Vernalisation- Cold treatment e.g some species of wheat-Burning

3.     1990 Q16 P1
a) Secondary thickening is facilitated by meristematic cells known as the 
    cambium; located between the xylem and phloem in the vascular bundles
· The Cambium  divides radially to form a ring of tissue;the xylem inside
the ring and phloem outside the ring; cells of the cambium ring divide to form 
secondary phloem outside intervascular cambium divides to form secondary
parenchyma thereby increasing the growth of medullary rays;more xylem is
formed than phloem;thus pushing phloem and cambium ring outwards;the
rate of secondary growth is dependent on seasons/rains;resulting in annual rings.
· Cork Cambium tissue divides to form new cork/bark to accommodate 
increased growth on outside and secondary cortex on the inside
                  b) EITHER
                              Choose /identify a young leaf (just unfolded); use the same leaf 
                              throughout; measure (total) length of leaf. (Acc measurement of
                              any part of the leaf);Record;Repeat at regular intervals;until no
                              more change in length/constant length.

                            OR
                                Choose /identify a young leaf(just unfolded);use the same leaf 
                                throughout;Trace the outline on a graph paper and work out the 
                               area;Record;Repeat at regular intervals until constant area.
                               average rate of growth is equal to total increase in area divided by
                                the period of time taken to achieve final area

4.     1992 Q15 P1
a. –Apical bud produces auxin/hormone/a growth substance which inhibits the development/growth of lateral shoots/buds/apical dominance; removal of terminal buds cause the growth/development and sprouting of lateral buds.

b. The pruning of coffee/tea/hedge etc for pruning only
c. More yield/Production/Bushy edge
    Acc. More bushy or thicker if it is above hedge
5.       1993 Q16 P1
                        a)- Low O2/Low in O2/all used up; and increase in O2/high C02/A lot of
                               C02; NB. Element of change.
                        b) – Germinating seeds respire/use 02 and release C02 only
         c) – Absence of light;impermeability of seed coat to water;under-developed  
                   embryo/immature embryo;lack of growth hormones/enzymes
-  Presence of inhibitors

6.       1993 Q17 P1
                    a) i) – High or Conc.retards/slows down/inhibits germination;while low 
                                 conc has less inhibition/promotes germination

            ii)Higher conc of solution X retards/slow down/inhibits growth in roots 
               and shoots while low conc has less inhibitory effect/promotes/favours 
               growth
               In roots and shoots. But growth is greater in roots at all concentrations
                           Acc. The higher the concentrations of solution X the lower the growth 
                           of seedlings
                   b) At 80% no growth (in shoots and roots);At 105 the shoots have 
                        grown upto 12mm;while the roots grow up to 42mm;OR at 10%Y 
                       has a higher stimulating effect on growth of roots than shoots;At 80% 
                       Y has no stimulating effect on growth of roots or shoots )

c)    No germinated   x  100
                Original number
d) At lower concentrations there was a greater rise in both germination and growth in Y than X;However both X and Y are inhibitors of growth and  germination/ at high concentration Y inhibits both germination and growth more than X.

e) – Air/oxygen;warmth/optimum temperature/suitable temperature. Rej Heat
f) – Promotes cell division;cell elongation;development of abscission layer;growth 
of ovaries into fruits=/causes parthenocarpy;inhibits growth of lateral buds/promotes apical dominance/promotes growth of adventitious roots/lateral roots

7.      1994 Q7 P1
	–Food stored is used(mobilized) up for respiration and growth 
                                 (Respiration= CO2 + H2O + Energy)
                         the idea of respiration must clearly come up.
                      
8.      1994 Q10 P1
– They promote all/intermodal/elongation/rapid cell division
- Promote fruit formation without fertilization/Parthenocarpy     
9.     1994 Q18 P1                 
                 a) i) 7-8 minutes
                        ii)  11-12 minutes
                       b) –Bean seeds
	Because the curve is steeper than that of acacia; more seeds 
                               germinating on exposure to hot water for a short time. (OWTTE)

c) i) Destruction by heat of the embryo and enzymes/denaturing of enzymes.
                             ii   Acacia seeds were dormant, heat broke dormancy; the more the 
heat the better the offer.
d) i) At 1000c (comparatively) fewer/no bean seeds will germinate but 
       more/all acacia seeds will germinate.
ii) At 50c,no acacia seeds will germinate(comparatively) all/most 
         50/100 % will germinate

10.      1995 Q12 P1
          (a) To absorb CO; reacts with CO2
  (b) To provide moisture to generating seeds. Accept water for moisture
  (c)  (i)
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        (ii) Oxygen in the tube  is taken up for germination  CO absorbed 
                   by higher pressure outside  tube

11.        1995 Q15 P1
a. - Sigmoid of the  curve shown
b. - 92 acc. 93
c. 110 – 78 = 8.0 (cells/ min)
	              4
d. 31.5 (mins)
e. (i) A to  B	Lag phase / slow growth  phase
(ii) B to C	Exponential /log/rapid growth phase

f. Slow/  reduced growth  due to limiting environmental factors ( Accept any  example) rate of multiplication is  almost the same as the death rate, Acc:  few  cells are still diving Rej. Growth for multiplication but acc. Reproduction.

g. – Low death rate/ low  mortality;
· Rej. Decrease  in death rate/ reduced death rate
· High birth rate/ high fertility acc.  Increased  birth rate
· Improved  medical services: Acc. Increased  medical facilities
· Enough food/ availability of  food
· Absence  of war/ political  stability/ peace
· Improved standard of living

h) Measure the total area of the habitat, throw or mark out the quardrat in the area for the study; at random. Identify label the various species of the plants in the quardrat; count plants of each species; record the numbers, repeat the process (owtte) work out the average per quardrat for each species in the area/ 
calculate the population for the total area in Nairobi.
12.        1996 Q10 P1
                  (a) O2 is necessary for germination
                  (b) Germination in B; no fermentation 

13.       1996 Q20 P1
                        (a) 10 HRC and 31 HRC 
                (b) (i) A and B
                  The numbers of bacteria dividing are few: bacteria are adjusting 
                  conditions: few are dying therefore high increase in population
 
                   (ii) B and C
               More cells are dividing due to suitable environment/ favorable 
              conditions; few are  dying; therefore high  increase in population
   
                   (iii) C and D
	                 No population change; number produced is equal to number dying.

(c) Accumulation of toxic wastes; that kills bacteria; depletion of nutrients 
leading to competition of  space.

              (d) (i) The population will remain the same
	              (ii) Temperature not conclusive for division
              (e) – Food to be sufficient for population
	           - Social amenities/ education; health services

14.         1997 Q18 P1     
	         (a) (i) Bamboo plants
			   4 and 6
	               (ii) Maize plants
	    		12 and 14
	        (b) (i) Bamboo
	               (ii) It had accumulated more weight and therefore greater dry weight
  
c)  Maize plants have reached maturity/maximum height food being      
      manufactured (in green parts); is utilized for  growth storage primary in the  
      cob.
d) Increase in weight – bamboo reject both increase/ decrease accept bamboo 
and maize increase/ decrease.

e) (i)  Dry weight  instead of fresh  weight
Fresh weight is dependant on the amount of water  present in the plants  
and this fluctuates depending on environmental factors.
               (ii) Weight and height
                       Both given a better measure of growth
f) Average height
             At every 2 weeks measure the height of samples of plants in each plot:
              Divide the total height by the number of plants in each of plot.

          Average dry weight
                 Harvest the sample measure of the plants in each plot; dry to 
               constant weight and divide by the number of plants
g) Being  monocots/ lack  (Inter) vascular cambium:



15.         1999 Q12 P1
                       a)	i)       -Region of elongation (rapid) growth in a root.
		          -Region with more increase ink mark
		         -To provide moisture/water for growth (germination)
[image: cvb 009]	             ii)






		       Region with more increase ink (mark)
	           iii)	To provide moisture/water for growth (germination)
                      b)	i)	Oxygen
		           Oxidation of stored food; to provide energy (for germination)
	             ii)	Cotyledons
		           Store food necessary for germination; protecting the plumule.

16.        1999 Q12 P1
The adult and larvae exploit different food/ don’t compete for food/ pupa 
can survive adverse conditions/ pupa being a non- feeding state enables 
organisms to go through adverse  conditions

17.          2001 Q15 P1
                     (a)	 Water, temperature moisture (Acc. Warmth)
      (b) 	Mobilize/ hydrolyze stored food/ active enzymes/ breaking
	of dormancy softening the testa / seed coat ( acc. As a solvent/ transport media.)
      (c) 	Setup A – those in set up A will germinate
	Setup B- those in set  up B will not germinate
	Setup C- those in set C will not germinate

18.         2002 Q4 P1
  Endosperm material was being oxidized / hydrolyzed / converted into new    
  cytoplasm new material for growth / food used for growth.	

19.         2002 Q19 P1
	             - Indole acetic acid/IAA/ Auxins
· Promote cell division  tropic responses, ( accept cell division in cambium)
· Promote formation of absecission layers/ bring abrupt  leaf – fall
· Promote fruit formation ( parthenocarpy)
· Promotes cell differentiation ( of vascular tissue)
· Causes apical dominance/ inhabit growth and development of lateral buds
· Promote growth of adventitious roots ( on stems)
· IAA + cytokine induce formation of callus tissue ( during healing of wounds)
                            N.B if this point for cytokines it should be marked

GIBBECETINS (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.
· Affects  leaf expansion and shapes / retard leaf absecission

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 senescence/ 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/ inhabits stem elongation
· Promotes germination of certain seeds/ acc  promotes flowering in pineapples
· Causes abscission pf leaves/ fruits/ leaf fall abscisic acid  / ABA
· High concentration of ABA stomata closure ( by interfering with  uptake  of potassium ions
· Inhibits 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
 (accept Dormin causes/ dormancy in buds/ seeds

    Traumatin
· Heal wounds by callus tissue formation
    Florigens
· Promote flowering

20.        2003 Q7 P1
	       a) Zone of cell division Acc cell multiplication
		    Zone of cell elongation / enlargement; Acc expansion for elongation
	       b) To protect root tip

























21.        2004 Q17 P1    
                   (a) Graph 
Scale: x-axis: 1cm rep 1day, y-axis: 1cm rep 2.5g(not drawn to scale)
          [image: C:\Users\user\Pictures\img008.jpg]

       (b) 38.5 (mg); Acc. + 0.5 ( i.e. 38 – 39)

       (c) (i) Hydrolysis of starch into  simple  sugars; which are translocated to the embryo; Respiration/ to give energy/ heat/ gases
                         Acc. Simple sugar oxidized
                        Rej. Oxidation of starch/ endosperm.

           (ii) New materials are  synthesized from protein); bringing about growth of  
                embryo; acc new cells/ protoplasm synthesized

          (iii) The rate of respiration is faster than that of synthesis of materials for   
                  growth
           (iv) First leaf (carried out photosynthesis) leading to growth

	    (d) (i) Presence  of absiscic acid/ germination inhibitors;
		Embryo not fully developed
		Absence of hormones/ enzymes that stimulate germination
		Impermeable seed coat; rej hard seed coat
		Acc. Inactive enzymes/ hormones/ absence of gibberellins/ cytokinins.

	     (ii) – Unsuitable / unfavourable temperature
a. absence  of light
b. lack of water
c. lack of  oxygen
d. rej. Premature  for immature

e) Dense cytoplasm
                - Thin cell wall
                - Absence of vacuoles (cell sap)

22.          2005 Q8 P1
 	         -Embryo may not yet be fully developed
	         -Presence of chemical inhibitors e.g. abscisic acid, inhabit germination.
	         -Low hormone and enzyme concentrations e.g. gibberellins
	         -Hard and impermeable seed coats, preventing air and water entry.
	          -Low temperatures which inactivate the enzymes.

23.           2006 Q14 P1
                     (a) Epigeal – cotyledon are brought above ground surface
	  Hypogeal- cotyledon remains below surface.
                    (b) Required in aerobic respiration/ oxidation; to release energy from food reserve for germination; rej. Oxidation for starch (i.e. starch cannot be oxidized before   hydrolyzed).

24.          2006 Q6 P2
            [image: C:\Users\user\Pictures\img013.jpg]                       
(b) (i) 105 + 1 (mm)
     	      (ii) 134 – 140 (mm)

            (c) Graph A: The tip of the shoot  which was removed contained indole acetic acid 
                  (IAA); which causes apical dominance/ inhibits growth/ development of more 
                   lateral  buds; hence lateral buds sprouted/grew.

Graph B; the gibberellic acid which was added on the cut. Promotes formation of lateral branches of stems, hence the fast growth of branches on shoot b.

Graph C; The shoot tip which remained intact  contains IAA which inhibits growth/ development of lateral buds; hence little change of length of lateral branches.
      (d) 	Control	
      (e) 	Increase productivity
      (f) 	Promote cell division, and cell elongation

25.        2007 Q19 P1
               (a) – absence of water (moisture)
	             - Unsuitable temperature
	             - Lack of oxygen
	             - Lack of light
   	    (b)   Hypocotyl

26.        2007 Q6 P1
(a) See graph
                        [image: C:\Users\user\Pictures\img012.jpg]

  (b)	 (i) 15: 45
    	(ii) 12:45

 (c) 	0.79 + 0.02 grammes
                       (d) The food that had been manufactured the previous day had been converted to  
                               soluble sugars and was being translocated to other parts of the plant.


     (e)  0645 hours and 15 45 hours
· There was low concentration of sugars early in the morning as there 
was little translocation
· As day progresses the light intensity increases and more food is manufacture thus more translocation increasing concentration of sugars

(ii) 15 45 hours and 0045 hours
· The light intensity is decreasing reducing rate of photosynthesis. Less 
food is manufactured hence less is translocation
·  As it turns dark there is no photosynthesis reducing concentration of 
sugars translocated.
                       (iii) Sieve plates
· Cytoplasm strands

 (f) 	Amino acids
	- Soluble fats/ lipids

27.         2008 Q17 P1
   	       (a) Few dividing cells/ cells not adjusted to surrounding environment
	      (b) Most cells fully differentiated/ rate of cell division equals rate of cells 
  dying

28.         2008 Q21 P1
	       (a) State during which a seed cannot germinate/ state of rest before seed  
   germination; rej inability to germinate.
	        (b) Absisicic acid

29.         2009 Q4 P1
                     (a) (seed)  dormancy; / Rej Dormincy
                     (b) (i) Epigeal
                           (ii) Protection of the delicate plumule; Pulls the Cotyledons above 
                                the ground;   ref shoot

30.         2009 Q11 P1
                  (a) Auxiliary / lateral buds spront / bronches will be formed;
                  (b) Decapitation removes the hormone / auxins / IAA which is produced in 
                       the terminal bud / the stem tip; abseil / removal of the hormone / auxins 
                       / IAA promote branch development of auxiliary lateral buds;

31.         2010 Q25 P1
· Overcrowding
· Accumulation of toxic wastes
· Limited resources such as nutrients
32.         2010 Q30 P1
The inhibition of growth of lateral buds; by auxins; produced by the
 growing apical bud.

33.         2011 Q29 P1
	                -Active enzymes; provide a medium for enzymatic activities (to break down
                         stored food to soluble form.
-Hydrolyses; dissolves food material;
 -Is a medium of transportation of dissolved food substances to  growing 
regions of radical and plumule; 
 -Softens seed coat to facilitate emergence of radicle;	   	
34.          2011 Q6a P2
                   [image: C:\Users\user\Pictures\img009.jpg]
(i) 42 hours
(ii) 			
· M at 50hrs=	1240 (1220±20)
· N	 at 50hrs= 	560 (540 ± 20)
· Possible answer 	680 ± 40
				640 – 720;
(iii) 
· Population decreases; high temperature kill the micro-organisms/ denature enzymes;
      Account for the shape of the curve for population in petri-dish N between 46 hours and 59 hours
· Population (growth rate) decreases; death rate of (micro-organisms) is higher than (their population) rate of multiplication; due to exhaustion of nutrients; and accumulation of toxic waste; shortage of oxygen; overcrowding / shortage of space;

35.     2012 Q20 P1
	      Height/length;weight/mass/dry weight;surface area;

36.     2012 Q25 P1
Ecdysone hormone; cause metamorphosis(forwards adult stage)/ cause moulding/ecdysis
  Juvenile hormone; maintains larval characteristics/cause formation of larval   
  cuticle/inhibits moulting/metamorphosis;


37.        2013 Q19 P1
· embryo not fully developed 
· hard and impermeable seed coat / testa
· presence of chemical inhibitors that inhibit germination
· low concentration of hormones and enymes that promote germination
· lack of environmental factors like water , C02, absence of ligt of certain wavelength

38.       2013 Q27 P1
	Complete metamorphosis
	Incomplete metamorphosis

	a) involves 4 series of changes i.e egg-larva-pupa-adult
	a) involves 3 series of changes i.e egg-nymph-adult

	b) growing stage in larva is
different in form from adult form
	b) growing state in nymph is similar to adult form



39.     2013 Q6 P2
     
              [image: C:\Users\user\Pictures\img010.jpg]

b) (i) population of mice is constant due to:-
· the reproducing mice are still immature
· mice are still adjusting to their new environment 

 (ii) population of mice rose steadily due to:-
· an increase in the number of reproducing females.
· plenty of food for the mice.
· mice are already adapted to their new environment

(iii)	population of mice rose rapidly due to:-
· there are many reproducing females
· plenty of food to the mice

(iv)	population of mice almost constant but declining slowly due to:-
· stiff competition for food hence food is not adequate
· stress due to limited space
· accumulation of wastes which can be toxic

(c) (i) Between the 6th and 7th months
      (ii) rate of population change =  change in mice population
time
(d) the population of mice would increase by 20 to stand at 180
(e)       • amount of food given to the mice each day was kept constant
· space was kept constant
· sex ratio was kept constant

40.   2014 Q2 P1
 (a)A period of rest in which a seed performs to physiological processes 
       slowly and  utilizes little food.

(b)State three causes of seed dormancy 				          (3 marks)
-Chemical / growth /germination inhibitors;
-Hard / impermeable seed coat ;
- Long/  freezing temperatures; rej unfavorable temperature
- Under developed / immature embryo, rej premature/ undeveloped embryo
    -Low concentration of hormones / enzymes.

41.   2014 Q6 P1
- Cell division
- Cell elongation
 -Development of adventitious roots
- Causes apical dominance
-Causes tropic responses
42.    2015 Q18 P1
	P Low temperatures inactivate the enzymes for hydrolysis and oxidation of stored
food. Enzymes work best at optimum temperature range causing germination. Q Lack of oxygen prevents oxidation of stored food to yield energy through respiration which is necessary for cell division and growth.

43.    2015 Q19 P1
               (a)
                                        [image: H:\img204.jpg]
(b) Growth takes place at intervals causing intermittent growth curve characterized by period of no growth and period of sprout growth. During no growth phase, cell division occurs but expansion of tissues is limited by the presence of an exoskeleton. Moulting(shedding of exoskeleton) occurs allowing sprout growth which leads to increased length.
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}«8. The diagram below illustrates the structure of bread mould.
/

f

(a) Name the part labeled J. ¥ (1 mark)

(b) State the functions of the structure labeled K. (2 marks)
[2010 PP1 No. 12]

4

\ ?9. The diagram below represents a female cone.

(a) Name the subdivision of the plant from which the cone was obtained. (1 mark)

(b) Other than the presence of cones, name two other external features that identify

plants in the subdivision named in (a) above. (2 marks)

[2010 PP1 No. 29]

‘ 20. Give three reasons for classifying organisms. (3 marks)
L [2011 PP1 No. 3]
: 21 .~ State three characteristics of the class Crustacea. (3 marks)
ot [2011 PP1 No. 8]

22. The diagram below illustrates the organs of some flowering plants.

State the classes of plants to which each belong. (2 marks)
[2011 PP1 No. 9]

-42 -
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State the phylum and class to which it belongs. ) (2 marks)
[2011 PP1 No. 12]
24, Thecﬁagram below represents a certain organism collected by a student at the sea

// - { 3
" shore. 7y 0

(13.9Y

(=4
=N

v [2013 PP1 No. 8]
%. (a) A student collected an organism and observed the following features: simple eyes, four

(a) Name the class to which the organism belongs. (1 mark)
N (b) Give three reasons for your answer in (a) above. (3 marks)
[2012 PP1 No. 2]
Z5.<(a) State two external features found in the class Mammalia only. (2 marks)
(b) Name the taxonomic unit that comes immediately after a phylum in classification.
(1 mark)
[2013 PP1 No. 3]
| >§. Construct a step in a dichotomous key using two leaves one with a serrated and the other
i with a smooth margin. ' (2 marks)
|

pairs of legs and two body parts.
: (1) State the class to which the organism belongs. (1 mark)
E (i1) Give an example of an organism in this class. (1 mark)
!I (b) Name the kingdom to which plasmodium belongs. (1 mark)
l
»

N [2013 PP1 No. 12]
?&State two characteristics of living organisms that are specific to plants. (2 marks)
; [2013 PP1 No. 13]
-43 - oums L O
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(a)
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SECTION A (40 marks)

Answer all the questions in this section in the spaces provided

The diagram below represents a plant in the division Bryophyta.

(ii)

(2 marks

The diagram below represents a member of the kingdom Animalia.
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2. _i)escribe how the quadrant method can be used to estimate the population of various

species of plants in a given habitat. (5 marks)

[1995 PP1 No. 15(h)]

3. To estimate the population size of crabs in a certain lagoon, traps were laid at random.

400 crabs were caught, marked and released back into the lagoon. Four days later,

traps were laid again and crabs were caught. Out of the 374 crabs, 80 were found to

be marked.

(a) Calculate the population size of the crabs in the lagoon using the formula below
nxM
m

N=

Where N = Total population of crabs in the lagoon
n = Total number of crabs in the second catch
M = Number of marked crabs during the first catch
m = Number of marked crabs in the second catch (2 marks) -
(b) State two assumptions that were made during the investigation (2 marks)
(c) What is the name given to this method of estimating the population size (1 mark)
[1996 PP1 No. 15]
4. Oil can be applied on the stagnant water to control the spread of malaria.
(a) How does this practice control the spread of malaria?
(b)  Give a reason why this practice should be discouraged. (2 marks)
' [1997 PP1 No. 6]
5. The diagram below represents a feeding relationship in an ecosystem

Grasshoppers \
/ GUinea fOW|s.

» Termites Vultures

Grass

Gazelles » Leopards

(@)  Write down the food chains in which the guinea fowls are secondary consumers

(2 marks)
(b)  What would be the short term effects on the ecosystem if lions invaded the area?
(3 marks)
(c)  Name the organism through which energy from the sun enters the food web.
(1 mark)

11997 PP1 No
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6. The diagram below represents a simplified nitrogen cycle.

Nitrogen in the
atmosphere

(a) Name the organisms that cause process E and J (3 marks)
(b)  Name the process represented by F and H. (2 marks)
(c)  Name the group of organism represented by G (1 mark) -
[1997 PP1 No. 14]
7. (a) What is parasitism? (2 marks)
(b) Describe how the tapeworm is adapted to a parasitic mode of life. (18 marks)
[1997 PP1 No. 19]
8. What is the relationship between leguminous plants and bacteria found in their root
nodules? (1 mark)
[1998 PP1 No. 5]
9. Give two reasons why primary productivity in an aquatic ecosystem decreases with depth.
(2 marks)
[1998 PP1 No. 10]
10. State two ways by which the human immuno deficiency virus (H.I.V) is transmitted
other than through sexual intercourse? (2 marks)
[1998 PP1 No. 11]
11. The herbivorous mammalian species were introduced into an ecosystem at the same
time and in equal numbers. The graph below represents their populations during the first
seven years. Study the graph and answer the questions that follow:
800 -
m700 i
%600 - Species A
=
Eg | Species B
200
100 -
] T T T T T T "
0 1 2 3 4 5 6 7
T Kok TIME IN YEARS
7 -
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‘(a) (i) Which domestic animal is better adapted to both ecosystems? (1 mark)
(i1) Give a reason why the animal named in (a) (i) above is better adapted to the
two ecosystems. (1 mark)'
(b) Why are cattle and sheep fewer in the bush land than in the savannah? (1 mark)
(c) () Name suitable methods that were used to estimate the population of: (2 marks)
* Domestic animals
* Wild animals
(i1) Give a reason why the method named for wild animals in (c) (i) above is
suitable? (2 marks)

(d) State three methods which could be used to determine the diet of wild animals in

an ecosystem (3 marks)
(e) Name four biotic factors that could have regulated the animal population in both
ecosystems (4 marks) -
(f) State four human activities that affect population of animals in game parks.
(4 marks)
(g) What is the importance of national park to a nation? (2 marks)
[2000 PP1 No. 16]
19. Explain how leaves of mesophytes are suited to their functions. (20 marks)
[2000 PP1 No. 18]
20. Why are green plants referred to as primary producers in an ecosystem? (2 marks)
[2001 PP1 No. 2]
21. The diagram below represents the nitrogen cycle

Nitrogen
in the

Liphtning

Nitrogen
in plants
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25. : (a) Name the bacteria found in root nodules of leguminous plants.

Lo 4 " (b) What is the role of the bacteria named in (a) above?

(1 mark)

(1 mark)

[2003 PP1 No. 4]

26. How are leaves of submerged plants adapted for photosynthesis? (3 marks)
. [2003 PP1 No. 10]
(1 mark)

J 2} Name the causative agent of typhoid.

N

8. (a) What is meant by:
o (1) Autecology

(11) Synecology?

[2003 PP1 No. 11]

(1 mark)
(1 mark)

(b) The number and distribution of stomata on three different leaves are shown in the

table below: Number of stomata
Leaf
Upper epidermis | Lower epidermis
A 300 0
B 150 200
C 02 13

Suggest the possible habitat of the plants from which the leaves were obtained.

(c) State the modifications found in the stomata of leaf C.

LQ. How is aerenchyma tissue adapted to its function

(3 marks)
(3 marks)

[2003 PP1 No. 16]

(2 marks)

[2004 PP1 No. 3]

30. Explain how abiotic factors affect plants

31. Name the organism that causes amoebic dysentery.

(20 marks)

[2004 PP1 No. 19]

(1 mark)

[2005 PP1 No. 10]

32. After an ecological study of feeding relationships student constructed the food web

below. Large bird (\
Bird J Bird K Bird (

Bird M Bird N
Small fish Snails
Mussels
Zooplankton
Algae Green plants
-50 -
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(b) From the food web, construct two food chains which end with lizards as a tertiary

consumer. (2 marks)
(c) (1) Which organisms have the least biomass in this ecosystem? (1 mark)
(1) Explain the answer in (c) (1) above. (3 marks)

[2010 PP2 No. 3]

52. The figure below illustrates a food web in a certain ecosystem.

lizard
//_.Hongoon
Grasshopper Chicken -

Human

o
Grass / "Q’“

Vuver\bird
\ Hawk Vultyre

Sheen\‘_’ i _______/"’

From the food web:
(a) Draw the shortest food chain; (1 mark)
(b) Identify the organisms with the highest
(1) Number of predators; (1 mark)
(11) Biomass. (1 mark)

[2011 PP1 No. 5]
( 53. What is meant by the following terms? |
\\\/ (a) Ecology. (1 mark)

(b) Carrying capacity. (1 mark)
[2011 PP1 No. 6]

54. The diagram below represents a certain plant.

(a) What is the likely habitat for the plant? (1 mark)

(b) Give two reasons for your answer in (a) above. (2 marks)
[2011 PP1 No. 14]

"-; : -54 -
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(c) On the diagram label the micropyle

(1 mark)
[2007 PP2 No. 3]

The diagram below shows a stage in mitosis in a plant cell

(a) Name the stage of mitosis . (1 mark)

(2 marks)
(c) Name the part of the plant from which the cell used in preparation was obtained.

(1 mark)
[2008 PP1 No. 8]

(2 marks)

[2008 PP1 No. 28(b)]
. 17< How are flowers adapted to wind and insect pollination? (20 marks)

[2009 PP2 No.7)

(20 marks)
[2010 PP2 No. 7)

The diagram below represents a transverse section of an ovary from a certain flower.

(b) Give two reasons for your answer in (a) above.

16. Distinguish between protandry and protogyny.

\/185 " Describe the process of fertilization in flowering plants.

]

2o ® // L‘/I

\‘,\< \\,\é / (
5 RS (i
| ' @ () Name the structure labelled W. (1 mark) (i
,I , (i)  Name the type of placentation illustrated in this diagram. (1 mark)
E ; (b) Give an example of a plant whose flowers have the type of placentation named B
" in (a)(ii) above. (1 mark)

[2011 PP1 No. 23)
24. The diagram below represents a flower.
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(c) On the diagram labe] the micropyle

15. The diagram below shows a stage in mitosis in 5 plant cel]
A ’/'//

7

mvestigate :
(@) Name the Stage of mitosis

(1 mark)
[2008 PP1 N, 8]
16. Distinguish between protandry and protogyny. (2 marks)
' [2008 PP1 No. 28(b)] Flower Q p:
. 17¢ How are flowers adapted to wind and insect pollination? (20 marks) b
\_- [2009 PP2 No.7) % Neisio thiss
\,' 8. 'Descn'be the process of fertilization jn ﬂoweting plants. (20 marks)
[2010 PP2 N, 7]
19. The diagram below Tepresents a transverse Section of an ovary from g certain flower
o
\1

-y a‘:\ Name the flo
;!f’ —~W
L ,\K
o s

Ll/.pe/scribe the
Y \ 2r

N (ii) Progester
@ () Name the Structure labelled w

(i11) Luteinisir
placentation Ullustrated in thjg diagram,

2. _Give areason
3
in (a)(ii) above

-

3. Fig.1and2b
The diagram below represents a flower,
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14 (a) Name the type of respiration that is ﬁnost efficient. (1 mark)
) Sasssmemmeisas | it

A
sexual characteristics in a human male? (1 mark)

S S

certain process.

Flower Q

Polythene bag

Flower P

Rubber band

Pot with soil

Flower Q produced seeds while P did not. Account for the results. (3 marks)
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Answer all the questions.

1 State the importance of each of the following in living organisms:
(a) nutrition (1 mark)
(b) ........ excrenon(lmark)
} @ Vinmwcemetommnt | e
(b) ........ StatethreecausesOfseeddormancy ................................................................... (3marks)
S Gomdsrsesnam -
b iy

Kenya Certificate of Secondary Education, 2014
Biology
Paper 1
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9.

10.

(a) Which letters in Fig. 1 and Fig. 2 represents the organs that produce female gametes?

BIGL 13 o wstascamosin. o it Shomlimsation oy

BADL 22 i s noniiiesn:s s snsbtndininns & sseissinidiossie st (2 marks)
(b) What is the function of the structure labeled S? (1 mark)
(c) Name the structure labeled W. (1 mark)

(d) Which letters in Fig. 1 and Fig. 2 represents the structures where fertilization

takes place? (2 marks)

(e) Which letter in Fig. 1 represents the structure where male gametes are produced?
(1 mark)
[1997 PP1 No. 17]
(a) List four differences between meiosis and mitosis. (4 marks)
(b) Which sex chromosomes are found in human; (2 marks)

Sperm cell? ......ocoooeveiii

OIS i e s [1998 PP1 No. 13]
Explain why sexual reproduction is important in organisms. (2 marks)
[1999 PP1 No. 3]
(a) What is the significance of sexual reproduction? (1 mark)
(b) State three advantages of asexual reproduction. (3 marks)

[2000 PP1 No. 15]

Describe the role of hormones in the human menstrual cycle. (20 marks)
[2000 PP1 No. 17]

The chart below shows the number of chromosomes before and after cell division

and fertilization in a mammal. 2n 2n
n n n n
\ N /

(a) What type of cell division takes place at Z. p n (1 mark)
(b) Where in the body of a female does process Z occur. (1 mark)
(¢) On the chart, indicate the position of parents and gametes. (2 marks)

(d) Name the process that leads to addition or loss of one or more chromosomes(1 mark)

(e) State three benefits of polyploidy in plants to a farmer. (3 marks)
[2002 PP1 No. 13]

During which phase of meiosis does crossing over occur. (2 marks)
[2004 PP1 No. 5]

(a) State two processes which occur during anaphase of mitosis. (2 marks)
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24. Name two substances that leave the foetal blood through the placenta. (2 marks)
[2012 PP1 No. 17]

25. How is the human sperm cell structurally specialized? (2 marks)
[2013 PP1 No. 18]

26. State two functions of the placenta in mammals. (2 marks)
[2014 PP1 No. 3]
27. Explain why
(2) mammalian testes are located to hang outside the body. (2 marks)
(b) four months after fertilization, ovaries can be removed from a human female,
without terminating pregnancy. (2 marks)
[2014 PP1 No. 18]
28. Stzte two roles of luteinising hormone in human reproduction. (2 marks)
[2014 PP1 No. 25]
29. S:ate two roles of each of the following hormones in menstruation:

(1) luteinising hormones; (2 marks)

(i1) oestrogen (2 marks)
[2014 PP2 No. 1(b)]

30. State three differences between the end products of mitosis and meiosis. (3 marks)
[2015 PP1 No. 13]

12. GROWTH AND DEVELOPMENT

1. The diagram below shows an experimental set-up to investigate an aspect of germination.

Red dye

sodium Hydroxide

pellets Dry cotton wool

Germinating bean seeds.
Moist cotton wool

(a) Why are sodium hydroxide pellets used in this experiment? (1 mark)
(b) Why is moist cotton wool used in this experiment? (1 mark)
(c) (i) Bv means of an arrow, indicate on the diagram the direction in which red dye

would move during the experiment. (1 mark)

marks)

wn

(11) Give reasons for your answer in (c) (i) above (3
[1995 PP1 No. 12]
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2.

of 48 minutes.

(a) Name the type of curve shown.

(b) Determine the number of veast cells after 26 minutes.

graph below represents the increase in the number of veast cells over a period

-10

D
- o
Ty
140 //
9|,
—
3]
-
g /
6
= | 66
z /
-2 40 //
-20- y
5 3
IME IN MINUTTES

()  Work out the rate of cell division between 24 and 28 minutes.

(d) After how long was the population of yeast cells 1287

(¢) Name the phase of the curve labeled

(i) AtoB
(ii) Bto C

(f)  Give reasons for the shape of the graph between points C and D

(g) State five factors, which would cause human population growth to assume

the shape of the graph curve between points B and C

/
/

/A student set up an experiment as shown in the diagrams below

The set up was at room temperature for a week

-64 -

Seeds
Wet cotton woci

(5 marks)
~ [1995 PP1 No. 15]

(1 mark)
(1 mark)
(2 marks)
(1 mark)
(2 marks)

(3 marks)
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dissolved oxygen in the water bodies leading to biological oxygen deficiency hence
causes other aquatic organisms to die due to low oxygen supply. It can be
controlled by treating sewerage before being discharged.

* Detergents that cause eutrophication causing reduced oxygen concentration. It is
controlled by banning phosphate based detergents.

* Agricultural effluents that include pesticides and herbicides that have heavy
metals that are non-biodegradable. They may accumulate along the food chain -
Killing the higher animals. It is controlled by use of biological control of pests.

* Inorganic fertilizers that have nitrates and sulphates that cause eutrophication.
It is controlled by use of organic fertilizers or manures.

* Silting due to soil erosion reduces penetration of light to the plants and clog
respiratory surfaces of animals. It is controlled by proper methods of soil
erosion and proper farming methods.

40. e population growth — increase/decrease in numbers/change in numbers of
individuals of a species.
® populations dispersion — Spread/ distribution of organisms in a habitat
® population density — Number of individual per unit area
® sex ratio — number of males and female in an ecosystem.
¢ age structure — number of individuals in the reproductive age.
41. The tissue has - Large airspace/ intercellular air spaces

- Thin cell walls

Fixation by free-living
Free Nitrogen Micro-organisms
42, (N2)
Denitrifying Fixation by symbiotic
bacteria ixation by bacterias
lightning
v
o Absorption Feeding
Nitrates »| Plants |f—————Pp| Animals
(NOs)
Nitrogenous
Nitrifying waste
bacteria
Nitrites
(NO2) Death followed py decay,
saprophytic bagteria and fungi
y
Nitrifying
bacteria Ammoniu

(NH3)
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56. Nitrogen fixation.

57. (a) (i) Scale: x-axis: 1cm represents 5 years,

y-axis: 1cm represents 1.5 (thousand) preys/predators

(NB: graph not drawn to scale
A graph showing population of predator and its prey over a

period of time
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(ii) Curve P - increase in population of P leads to increase in population of Q.
They provide plenty of food.

(iii) Both organisms are declining with time. Population of P is declining sharply
due to a high rate of predation, since number of predators is high. Q is
declining due to stiff competition for food.

(iv) 23" and 39"

(v) - Parasitism - Competition
- Pest and diseases - Human activities
(b) — sulphur (IV) oxides dissolves in rain water forming acid rain which lowers soil
PH leading to poor crop yield and also causes leaching of mineral.
— Causes respiratory diseases e.g. bronchitis and pneumonia, since it slows down
cilia activities causing irritation.
— Corrodes metals e.g. iron, aluminum, also contaminating drinking water as it

contain toxic materials.
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' (i) Curve P - increase in population of P leads to increase in population of Q.
They provide plenty of food.

(iii) Both organisms are declining with time. Population of P is declining sharply
due to a high rate of predation, since number of predators is high. Q is
declining due to stiff competition for food.

(iv) 23" and 39"

(v) - Parasitism - Competition
- Pest and diseases - Human activities

(b) — sulphur (IV) oxides dissolves in rain water forming acid rain which lowers soil

PH leading to poor crop yield and also causes leaching of mineral.

— Causes respiratory diseases e.g. bronchitis and pneumonia, since it slows down
cilia activities causing irritation.

— Corrodes metals e.g. iron, aluminum, also contaminating drinking water as it
contain toxic materials.

58. (a) scale: x-axis; 1cm rep Sdays, y-axis; lcm rep 50mg (not drawn to scale)

A graph showing Nitogen uptake by two sets of broad beans M and N seedlings against time
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30.

Mitosis Meiosis
Produces two daughter cells | Produces four daughter cells
Each cell formed is diploid ) Each cell formed is haploid

5 e oty Genetic composition different in every
Genetic composition similar in all cells

cell due to crossing - over

12. GROWTH AND DEVELOPMENT
(a) To absorb Carbon (Il) oxide (CO); reacts with Carbon (IV) oxide (CO»)

(b) To provide moisture to germinating seeds.

(©) ()

Sodium hydroxide ;M
pellets P Dry cotton wool
Germinating bean seed——"—-m

(i) Oxygen in the tube is taken up for germination, CO; is absorbed by sodium

Moist cotton wool

hydroxide causing lower pressure inside the test tube than outside the test

tube.
(a) Sigmoid curve
(b) No. of yeast cells =92 + 1

110-78
(¢) Rate of cell division = B =8 cells/mint 1

(d) 31+ 1 minutes
(e) (i) Ato B- Lagphase/slow growth phase
(ii) B to C - Exponential phase /log phase /rapid growth phase
(f) *Slow/ reduced growth due to limiting environmental factors (e.g. lack of
conducive temperature, limited amount of food, competition for resources)
* Rate of multiplication is almost the same as the death rate and few cells are still
dying.
(g0 = Low death rate/ low mortality
= High or increased birth rate/ high fertility
= Improved medical services/Increased medical facilities

* Enough food/ availability of food
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17. (a) Scale: x-axis: 1cm rep 1.5 hours, y-axis: 1cm rep 0.05 g

A graph showing amount of sugar in grammes of a ringed stem and normal
stem at different times

‘.. : » + / .
| Sioesg IR ANy

I

e L 2 112 | SRigEERERIRin
o 3OS A e e e
g Time of day

(b) (i) 1545hr (ii) 1245hr

(c) 0.825+0.02 grammes
(d) The food that had been manufactured the previous day had been converted to

soluble sugars and was being translocated to other parts of the plant.
(e) (i) 0645 hours and 15 45 hours
» There was low concentration of sugars early in the morning as there was
little translocation since rate of photosynthesis is low due to low light
intensity.
= As day progresses the light intensity increases and more food is
manufacture thus more translocation increasing concentration of sugars

(ii) 1545 hours and 0045 hours

= The light intensity is decreasing thus reducing rate of photosynthesis.
Less food is manufactured hence less food being translocated

= As it turns dark there is no photosynthesis reducing concentration of
sugars translocated.

(f) - Sieve plates - cytoplasmic filaments/strands
(g) - Amino acids » 'Soluble fats/ lipids

NoBE B W
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25. (i) Scale: x-axis; lcm rep 5 hours, y-axis: lem rep 150 organisms
(not drawn to scale)
A graph showing relative number of micro-organisms against time
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(ii) After 42 hours
(iii) At 50 hours, M = 1230 and N = 525, Difference = 1230 — 525 = 705 micro-organisms
(iv) Population of micro-organisms M will reduce drastically. This is because high
temperatures above 40°C are not conducive for biochemical reactions in a living
cell, hence the temperatures would kill the protoplasm of the cells and denature the
enzymes. High temperatures also kill microorganisms directly.

(v) Population is declining gradually due to:
* stiff competition for food hence some organisms starved to death.
* depletion of nutrients since culture medium was lower than in M and has been
kept constant despite increase in population.
= accumulation of toxic waste products since they were cultured in an enclosed

space.
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change in mice population

(i) rate of population change = 5
time

= @:? ~130 mice per week

(d) the population of mice would increase by 20 to stand at 180
(e) e amount of food given to the mice each day was kept constant
® space was kept constant
e sex ratio was kept constant
31. (a) It’s a period of rest after ripening where seed perform all its life
physiological processes slowly using very little food.
(b) * Embryo not fully developed.
ePresence of chemical inhibitors.
eLow concentration of hormones and enzymes that promote germination.
eHard impermeable seed coat or testa.
eAbsence of certain favourable environmental conditions.
32. <Stimulates cell division and elongation leading to primary growth.
*Causes trophic responses due to external stimuli.
eStimulates development of adventitious roots.
eEnhances apical dominance i.e. inhibit development of side branches.
33. P Low temperatures inactivate the enzymes for hydrolysis and oxidation of storec
food. Enzymes work best at optimum temperature range causing germination.
Q Lack of oxygen prevents oxidation of stored food to yield energy through
respiration which is necessary for cell division and growth.

34. (a)

LENGTH (mm)

TIME (Days)
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