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1.
(a)
Why may an asthmatic patient produce a wheezing sound during breathing ?


(1mk)

   
(b) What is the significance of the cartilage found in the human trachea being incomplete (c- shaped rings)

2.
Explain the absence fibrinogen in urine yet it is present in blood plasma 



(1mk)

3.
State the role of each of the following structures in man.





(1mk)


(i) 
Pericardium……………….


(ii) palkinle tissue

4.   (a)
What is the basic unity  of a DNA molecules?

      (b)   Distinguish between diploidy and haploidy

5. 
Write down two adaptations of the epidermis of the leaf.





(2mks)

6.
Name two contents of nucleus.








(2mks)

7.  
(a)
State how artificial passive immunity is attained.






(1mk)

    
(b)
Mention the sensory structure in the members of the class arachnida

8.
(a)
State one significance of genetics counseling






(1mk)

     (b)
Part one stand of DNA molecules was found to have the following sequenceWhat is the sequence?


(i)    Of the complementary strand?








(1mk)


(ii)  On a m- RNA strand copied








(1mk)

9.
(a)
Proteins are said to be amphoteric; state the importance of this property.



(1mk)

   
(b)
State one role of the thick adipose tissue in aquatic mammals.




(1mk)

10.
State the functions of the following male hormones.






(2mks)

   
(i) 
Follicle stimulating hormone

(ii)
luteinizing hormone

11.
(a) 
Distinguish between the struggle for existence and survival for the fittest as in the theory of natural selection











(2mks)

(b) State Lamark’s theory of evolution







(2mks)

12.
State three adaptive characteristics of tapeworms to parasitic mode of life.



(3mks)

13.
Define the following terms.








 
(i)
Wall pressure










(1mk)

(ii)
Osmotic potential









(1mk)

14.
The length from the tail tip to the anus of a certain tilapia fish is 10cm. calculate the length from the tail tip to the mouth of the fish







15.
(a)
What is dioecism?









(1mk)

    
(b)
What is the role of dioecism in evolution?






(1mk)

16. The diagram below represents a female reproductive system

(a) Name the structure labels A and C







(2mks)

      (b) What condition occurs which implantation occurs at point D




(1mk)


(c) 
Name one hormone produced by the part labeled A and state the role it plays


(2mks)

17.
(a)
State two roles of water in seed germination.






(2mks)

(b)
Define apical dominance.








(1mk)

(c)
Distinguish between parthenogenesis and parttenocarpy





(2mks)

18. A student observed some plants that were drooping on a hot dry day. Later that night she found that the plants were upright yet it had not rained.

(a) Give two reasons that explain these phenomena






(2mks)

(b) Name the origin of the following excretory products in animal Biliverdin and bilivabin

19. Why does eating salty foods lead to passing out little and concentrated urine?



(2mks) 

20.
(a) 
State one major role of the following features of a vertebra.




(2mks)

(i)
Neural arch

(b)
Name the type of eye defect that can be corrected by:





(3mks)

(i)

Use of bifocal lens
 (ii)
Use of artificial lens
 (iii) Use of concave lens

21.
(a)
How is anaerobic respiration applied during baking?





(1mk)

      
(b)
State a pre-caution that should be taken when placing a microscope on the table for use.

22. State three evolutionary characteristics that make human beings superior organisms.


(3mks)

23. Define the following terms/

(i) 
Inter specific competition.

(ii)
Carrying capacity









(1mk)

24.
What are the symptoms of the following diseases?
(i)
Diabetes mellitus

(ii)
Nephuitis

25.
State the difference between swallowing and peristalsis





(2mks)

26.
Plasmodium ovale and plasmodium falciparum are transmitted  by a mosquito.

  
(a)
Identify one mistake made in writing the scientific name

(b)
Name the diseases caused by the above organisms





(2mks)

(c) 
Can the above organisms interbreed? Give reasons





(2mks)

27.
(a)
Name the causative of pneumonia







(1mk)

      
(b) What is the function of the ciliated epithelium found in human trachea?



(1mk)

28. What do you understand by the term green house effect?





(1mk)

29. 
(a)
Define cell specialization.








(1mk)
     
(b)
What is the role centrioles in cell division?






(1mk)
30.
State the function of the following structures of the human skin




(2mks)
(a) 
Cornified layer……………………………..

(b)
Erector pilli muscles……………….

31.
Suggest two methods that can be used to determine that type of food eaten by animals.

(2mks)

32.
State the three different types of blood cells.







(3mks)
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1. a)
Name two disorders in human caused by gene mutations





(2mks)

b) 
What is meant by the term allele?

c) 
In a particular species of tropical beetle, the wings had either red or orange marks. A cross between a red marked beetle with orange marked beetle produce offspring with yellow marks only. When F1 offspring were selfed, they produced F2 generation in the ratio of 1 red : 2 yellow: 1 orange 

(i) 
Explain the absence of red and orange marks F1 offspring’s   




(1mk)

(ii) 
Using a punnet square, show how the F2 generation was crossed (use letters R for red marks and W for Orange marks











(4mks)

2. A student se up an experiment as shown in the diagram below
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(a) What was being investigated in the experiment






(1mk)

(b) On the diagram below indicate the expected results after three days 



(2mks)

(c) Why was it necessary to have wet cotton wool in the container




(1mk)

(d) What is the role of each of the following to a germinating seed

(i) Oxygen 










(2mks)

(ii) Cotyledon










(1mk)

(e) Small seeds require light immediately after germination. Explain  



(1mk)
3. A seedling with a straight radical and plumule was attached to a machine drawn below, which rotated making one complete revolution in 15 minutes. The seedling was lying horizontally.

[image: image151.jpg]. Cotton wool
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a) After one week, drawn how the seedling looked like





(1mk)

b) Account for your result in (a) above







(2mks)

c) What is the name of he apparatus on which the experiment was carried out 


(1mk)

d) (i) What stimulus was being investigated in the experiment? 




(1mk)    

(ii) State two survival values for haptotropism






(2mks)

4. The quantity of urine passed out per day was established in five animals P,Q,R,S and T of species in the natural habitat. The results obtained were as shown below.
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(a)  (i) Which of the five animals was likely to be excreting urine very rich n ammonia?


(1mk)          

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






(1mk)

(b) (i) Which of the five animals was likely to be living in an arid environment? 



(1mk)

(ii) Give a reason for your answer








(1mk)

(c) 
State two structural differences expected in the nephrons of mammals Q and S 


(2mks)

(d) Explain how ingestion of very salty food may affect the quantity of urine produced 


(2mks)

(e) In what form is nitrogenous waste excreted in a desert animal 




(1mk)       
SECTION B (40 MARKS)
Answer questions 6 (compulsory) in the spaces provided. Answer either Question 7 or 8 in the spaces provided at the end of this paper

6. 
The following experiment was set up to investigate a certain physiological process. In R seeds soaked in water were introduced, in S boiled seeds sprinkled with an antiseptic and in T boiled seeds only
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The temperature in each set of R, S and T was recorded daily for one week. The results obtained are shown in the table  below.

	Set up
	 Temperature 0

	
	Day
	0
	1
	2
	3
	4
	5
	6
	7

	
	R
	19.0
	25.0
	29.0
	32.0
	36.5
	31.0
	24.0
	24.0

	
	S
	19.0
	20.0
	20.0
	20.5
	20.0
	20.0
	20.0
	20.0

	
	T
	19.0
	21.0
	24.0
	24.0
	25.0
	26.0
	32.0
	38.0


(b) 
 Suggest the aim of the experiment








(1mk)

(c) 
 Account for the difference in the temperature for set ups R and T




(3mks)

(i) Day 0-5

(ii) After day 5

(d) 
(i) 
Explain the shape of graph for set up S for the whole week




(2mks)


(ii)
Why was set up S included in the experiment?






(1mk)

e) State two internal factors that cause seed dormancy 






(2mks)

7. 
How is a leaf of a mesophyte adapted to its function?



         
       

(20mks)

8.
Explain the evidences of organic evolution 




          


(20mks)
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1. Name the tissues whose cells are thickened with:

a) Cellulose and pectin.                                                                    
 
     


  (1mk)

b) Lignin.                                                                                             

      


   (1mk)

2. The diagram below represents a fern.
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(a) 
Name Parts labeled A and B.






         

   (2mk)

(b) To which division does the plant belong?



          


  
   (1mk)      

3. State three measures that can be taken to control infection  of man by protozoan  parasites

   ( 3mk)

4. Explain how the following factors hinder self pollination in plants:

(i) Protogyny





                                             

    (1mk)


(ii) Dioecism                                                                                                               


    (1mk)

5. Explain the likely effect on humans and other organisms of untreated sewage discharged into water body that supplies water for domestic use.                                            





   (3mk)

6. Name two structures in herbaceous stems that enhance their support.                     

  
   (2mk)

7. a) Define the term immunity.                                                                                     

  
   (1mk)

b) Distinguish between natural immunity and acquired immunity.                                             
  
   (1mk)


c) Identify one immunizable disease in Kenya.                                                          

 
   (1mk)

8. State three differences between osmosis and active transport.

                    


   (3mk)

9. The diagram below illustrates part of a nephron from a mammalian kidney.

[image: image155.jpg]


                 

a)  Name the fluid found in the part labeled Q.


                         


(1mk)

b) Identify the process responsible for the formation of the fluid named in (a) above


(1mk)

c) Which two hormones exert their effect in the nephron?                                        


 (2mk)

10. State three characteristics of members of kingdom Monera that are not found in other kingdoms. 
(3mk)

11. What is meant by the following biological terms?

i) Crenation





                     




(1mk)        
ii)
Haemolysis






                                    

(1mk)


        iii) Plasmolysis                                                                                                               


(1mk)

12. The diagram below shows a stage during fertilization in flowering plant.

                             [image: image1.png]


                                            

a) 
Name the parts labeled Q, R, and S.



                                

  (3 mk)

b) 
State the function of the pollen tube.



                                 

  (1 mk)

13. a) State the major factor in the ‘Global warming’ experienced in the world today.


  (1mk)


b) Suggest two ways of reducing the Global warming.



            

   (2mk)

14. [image: image156.jpg]


An experiment was set to investigate a certain aspect of response. A seedling was put on a horizontal position as shown in figure M below. After 24 hours, the set up was as shown in figure N.
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a)  Name the response exhibited.






          

 (1mk)

b)  Explain the curvature of the shoot upwards.



                       

 (3mk)
 15.  The paddles of whales and the fins of fish adapt these organisms to aquatic habitats.
a) Name the evolutionary process that may have given rise to these structures.


(1mk)

b) What is the name given to such structures? 






(1mk)
c) Give two examples of vestigial organs in man.






(2mk)

16. a) Name a protein and vitamin involved in blood clotting.

i) Protein.







                     


 (1mk)


ii) Vitamin







        


 
 (1mk)

        b ) Explain why blood is not normally used for transfusion after one month.            


 (1mk)

17. A group of Form four students set up an experiment to investigate a biological process using termites. They used a small box in which a portion was covered with black paper and had moist soil. The open part had dry soil. Termites were placed inside in open area of the box.
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 a) Predict what happened to the termites after 30 minutes.                  




 (1mk)
       b) What form of response is exhibited by termites?                              



(1mk)

       c) State one biological significance of the above response to termites.



(1mk)

18. a) Name two fins  in a bony fish which perform the following functions:- 

i) Changing direction.                                                                              



 (1mk)

ii) Control pitching.                                                                                



  (1mk)

 (b) State the role of myotomes in fish. 



                     


  (1mk)

19. The diagram below represents an experimental set up to investigate a certain scientific concept. The potted plant was first destarched by keeping it in dark for four days.

                              
[image: image3]
     
The set up was then placed in sunlight for five hours and leaves were tested for starch.                                                   a) What scientific concept was being investigated?


        



 (1mk

 b) i)Give the results likely to be obtained after starch test for A and B. 



 (2mk)

            ii)Account for the results in leaf A in b (i) above.

      

             


 (1mk)


c) Why was leaf C included in the set-up?                                                                 

 
 (1mk)       
20. a) Explain the importance of transport in plants.                                                              

 (2mk)

b) What is the role of root hairs in plants?                                                                       

 (1mk)

21. a) Identify the source of urea that is removed via the kidneys in a healthy human being.          

 (1mk)

b) Explain why a pregnant woman excretes less urea compared to a woman who is non- pregnant.        (2mk)

22. Study the reaction below and answer the questions that follow.
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a) What biological processes are represented by A and B?
                    
   


(2mk)


b) Identify the product Y.
                                                                
            



(1mk)


c) State the bond represented by X.




    
           


 (1mk)

23. .Explain the events of the light stage of photosynthesis.
                                    


(3mk)


24. Explain what happens in humans when the concentration of glucose in the blood rises above the normal level.





                      





  
  (3mk)

a) Outline the main features of Lamarckian theory of evolution.                                


  (2mk)

        b) In view of modern genetics, explain why Lamarck’s theory is unacceptable.       


   (1mk)

       c) Name one factor in nature that increases the process of evolution.
                      


   (1mk)
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1. [image: image165.jpg]


The diagram below shows a life cycle of a cockroach

(a) Name the hormone that would be at high concentration during the first and second week and their functions.

(i) First week                                                                                                          


     (2mks)

 Hormone     

 Function

 (ii) Second week 









    
      (2mks)

 Hormone 

 Function

(b) Name the structure that produces hormone named in a (ii) above               


       (1mk)                                                                        
 c) Name the process represented by the life cycle above 



 

        (1mk)

 d) State two importance for the process named in (c) above





       (2mks)

2. The diagram below represents part of a gaseous system in a grasshopper.

                    P                                        Q


[image: image5.png]



a) Name the structures labeled P and Q







(1mk)

b) State the function of the structure labeled P 






(1mk)

c) Describe the path taken by carbon (IV) oxide from the tissues of the insect the atmosphere

(3mks)

d) How is the structure labeled Q adapted to its functions 





(2mks)
3. The set up below illustrates an experiment to demonstrate a certain biological process, before the addition of the yeast suspension the glucose solution was first boiled and then cooled at 40oC.
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a) What was the aim of the experiment?







 (1mk) 

b) What observations would you make in the tubes a few minutes after the experiment  begun

(2mks)

c) Explain the observations made in (b) above 






(2mks)

d) Why was glucose solution boiled before cooling at 40oC 





(1mk)

e) How can you set up a control experiment for the above





 (1mk)

4. The following are short messages (sms) on cell phone communication between Mrs. Mkenzie and her husband. They can be used as analogies of gene mutation

	
	Intentended message
	Actual message

	1.
	I want a drive
	I want a driver

	2.
	Yesterday was my shopping day
	Yesterday was my hopping day

	3
	My skirt was stolen
	My shirt was stolen

	4
	Tommorrow I will be visiting my team
	Tommorow I will be visitng my mate


a) For each of these messages identify the type of gene mutation illustrated 



(4mks)

b) State one example of chromosomal mutation that lead to 

i) Change in chromosome structure 








(1mk) 

ii) Change in chromosomal number








(1mk) 

c) Explain why genetic counseling is termed as one practical application of genetics   

 (2mks) 

5.  The following is a photograph of s dissected mammal. Study the photograph and answer the questions that follows

[image: image166.jpg]





a)  Name the structures labeled R,S and T







(3mks) 

b)  On the photograph, label and name the site of production of vitamin K 



(1mk) 

c)  State one function of the following parts 







(2mks) 

d)  i) State the sex of the dissected mammal 







(1mk) 

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





 
(1mk) 

SECTION B (40 MARKS)

Answer question 6(compulsory) then choose any between question 7 and 8

6. The figure below shows the changes in the concentration of various substances in a river following the discharge of untreated sewage into it. Study it and answer the questions that follow


[image: image7.png]adreyosip
(3D areasIuMOp 205K o8emas Jo Juod

i
1 ! =

UOHRHUIIOD)

Japew swregin

spaad] jewon Y




a) Account for the changes in the concentration of:

i) Organic matter 









(3mks)

ii) Nutrient ions 









(2mks) 

iii) Dissolved oxygen









(4mks) 

b) Describe the changes you would expect to observe with respect to:

i) Fish population 









(3mks)

ii) Water plants and photosynthetic algae 






(4mks)  

c) State four ways of controlling the type of pollution illustrated above



(4mks) 

7. Describe how the following types of plants are adapted to their habitats: 

a) Mesophytes 







        


 (10mks) 

b) Halophytes  









 
  (5mks) 

c) Hydrophytes 









  
 (5mks) 

8. 
Discuss the adaptations of the human eye to its functions


         

  
(20mks)
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TIME: 2½ Hours

A medium sized Irish potato Q.

· 10ml of 5 volume hydrogen peroxide.

· 10ml measuring cylinder.

· Ruler calibrated in centimeters.

· 2 boiling tubes.

· Means of labelling.

· Pestle and mortar.

· Wooden spatula.

· Benedicts solution.

· 5% sodium hydroxide solution.

· 1% copper (II) sulphate solution.

· 250ml beaker.

· 3 test tubes and 3 droppers.

· Means of heating.

· Scalpel
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Question 1 (15 marks)

1.
You are provided with a specimen labelled Q and hydrogen peroxide.

(a)  (i)
What part of plant is specimen Q?







(1 mark)

      (ii)
Give a reason for your answer.








(1 mark)

(b)
Cut two equal cubes whose sides are about 1cm from specimen Q.  Place one of the cubes into a boiling tube labelled A.  Crush the other cube using a mortar and pestle.  Place the crushed material in another boiling tube labelled B.   To each boiling tube add 4ml hydrogen peroxide.

 (i)
Record your observations.









(2 marks)

 (ii)
Account for your results in (c) (i) above.







(2 marks)

(d)
Peel half of specimen Q and crush in a mortar.  Use the reagents provided to test for the various food substances in the extract obtained from the crushed material.

      Record the procedures, observations and conclusions in the table below.  



 (9 marks)
	Food Substance
	Procedure
	Observations
	Conclusions

	
	
	
	


Question 2 ( 13 marks)
2.
The photograph below shows a tooth from a carnivore and tooth from a herbivore.
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(a)
Which tooth is from a carnivore and which tooth is from a herbivore?


From a carnivore   -










(4 marks)

Reason  -


From a herbivore –

Reason  - 

(b)
Identity the type of teeth shown by the photograph B.

Type  -











(1 mark)

Reason -











(2 marks)

(c)
State the functions of the tooth B shown.  Give reasons for your answer.

Functions  -











(2 marks)

Reasons -











(2 marks)

(d)
Distinguish between homodont and heterodont teeth.






(1 marks)

(e)
Explain any two general adaptations of tooth to its functions.





(2 marks)
 Question 3 (12 Marks)
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3. 
The diagram below shows part of a mammalian skeleton, Study it and use it to answer  the questions that follow.

[image: image8.jpg]umerus





(a)
Name each of the parts of the skeleton marked H, J, K and N.




(2 marks)

(b)
  Name each of the parts of the human skeleton described below.

 (i)The part on which the anterior portion of N articulates.





(1 mark)

 (ii)The three bones that together fuse to form bone M.





(1mark)

(c)

State any two adaptations of each of the following structures:

  

(i)
Structure M










(2 marks)


(ii) Structure L










(2 marks)


(d)
On the diagram label each of the following parts using the letters in brackets.

 (i)
The pubis symphysis (P).








(1 mark)

 (ii)The part where intercostals muscles attach (I)






(1 mark)
(iii) A joint that can turn through 1800 only.

          



 

 (1 mark)
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1. The table below shows the concentration of some ions in pond water and in the cell sap of an aquatic plant 

growing in the pond.

Ions

Concentration in pond



concentration in cell




Water (parts per million)


sap (parts per million)

Sodium

      50





      30

Potassium

       2





     150

Calcium

    1.5





         1

Chloride

    180





     200

a)
Name the process by which potassium ions could have been taken by this plant. 


(1mk)

b) 
State one condition necessary for the process named in (a) above to take place.


(1mk)

2. 
(a) 
A Student was viewing a slide preparation of a cheek cell under high power of a microscope. The features of   

the cell were blurred. Name the part of the microscope that the student would use to obtain a sharper outline of the feature.

b) 
Give the formula used to calculate magnification in light microscope.



(1mk)

3. 
The diagram below represents an organ from a body fish. Study the diagram and answer the questions that follow.

[image: image172.png]



a) Name the organ.










(1mk)

b) State three ways in which K is adapted to its function.





(3mks)

[image: image173.png]


4.


A student investigating aspect of photosynthesis set up an experiment as shown in the diagram below.










The bell jar was made air tight. After some time the candle went off. The student then placed the set up in direct sunlight for 5 hours.

a) 
Give a reason why the burning candle was inclined





(1mk)

b) 
Suggest reason why it was necessary to cover the pot with polythene bag    


(1mk)
5.
 Explain how sunken stomata lower the rat e of transpiration





(2mks)

6.
 State three functions of mammalian blood other than transport of substances.



(3mks)

7. 
State three ways in which the ileum is structurally adapted to the absorption of digested food.

(3mks)

8. 
State how mitochondrion is adapted to its function 






(2mks)

9. 
State how xylem is adapted to its function







(3mks)

10. 
State functional differences between arteries and veins





(2mks)

11. 
What s oxygen debt?









(2mks)

12. 
What is the importance of sebaceous glands in the human skin  




(2mks)

13. 
Name the hormones responsible for the regulation of blood sugar level. 



(2mks)
14 
a) Name the parts labeled A and C.

[image: image174.png]



b) State the function of part labeled B and D.

15. 
In guinea pig, there are two alleles for hair colour, black and white. In a breeding experiment, all the haired parent had black hair.

(Use letter B to represent gene for hair color)

a) What is an allele?










(1mk)

b) Work out the phenotypic ratio of the F2 generation. 





(4mks)

16.
 Name parts of brain which control:

a) 
Involuntary activities e.g. breathing.







(1mk)

b) 
Control voluntary body movements.







(1mk)

17. Define the following terms:









(2mks)

i) Cephalothorax

ii) Eukaryotes
[image: image175.jpg]


18. Below are four types of compound leaves

Identify the four types of compound leave.







(4mks)

19. To estimate the population of grasshoppers in Kogelo village 400 grasshoppers were caught, which were marked and released. After 24 hours 200 grasshoppers were caught out of which 80 had been marked?

a) Suggest the possible instrument that may have been used for capturing the grasshoppers

(1mk)

b) Estimate the population size of the grasshoppers in the village.
 



(2mks)

20. Explain how the following features assist in adapting xerophytes to their habitat.    


(2mks)

i) Folded leaves

ii) Leaves modified to spines

21. State the changes that occur in a nerve axon to produce an action potential



(3mks)

22. Industrial wastages may contain metallic pollutants. State how such pollutants may indirectly reach and accumulate in the human body if the wastes were dumped into rivers.





(3mks)

23. 
Name the causative agent of cholera








(1mk)

24. 
What is double fertilization in flowering plants






(2mks)

25.
a) During implantation in a mammal, the blastocyst differentiates into 3 layers, which  are:
             (3mks)

26.  State four ways of breaking dormancy in seed






(4mks)

27. 
a) Name the hormone responsible for metamorphosis during larval stage of an insect.


(1mk)

b) State the source of the hormone named in (a) above





(1mk)

28. The diagram below is a stage of cell division 

[image: image176.png]



a) 
Identify the stage.









(1mk)

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






(2mks)

29. 
Identify the mode of feeding of the 

(a) 
Animal whose dental formula is given below

10/3 c0/1 pm3/3 m3/3 = 30









(1mk)

(b) Give reasons for your answer a) (i) above






2mks)

30. 
A rainbow Lizard was seen basing on a rock.

(a) 
Name two ways by which it gained heat by these behavioural process



(2mks)

(b) 
State the role of scales in reptiles 







(1mk)
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1.
The diagram below represents part of the mammalian blood circulatory system and some  associated glands.

[image: image177.png]



 (a) Name the blood vessels A and B.








(2marks)

 (b) State two structural differences between the blood vessels labeled A and C.



(2marks)
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 (c) The diagram below represents a cross-section obtained from a plant. Use it to answer the questions that follow.

i) 
Identify the parts labeled A and C







(2mks)

ii) 
Explain how the part labeled A is adapted to fits function.




(2marks)

2. 
Pure breed of red cows and pure breed of white bulls were crossed to give F1 calves which had a mixture of red and white coat known as roam. The F1 were selfed.

(a) Using letter R to represent gene for red colour and W to represent gene for white color work out the phenotypic ratio of F2

(b) Work out the genotypic ratio of a cross between F1 offspring and white bull. 


(3mks)

       (c) Comment on the Gene(s) controlling the colour of coats in cattle mentioned above.

(1mk)

[image: image179.png]


3. 
In an experiment to investigate a factor affecting photosynthesis, a leaf of a potted plant which had been kept in the dark overnight was covered with aluminium foil as shown in the diagram below.

Set up was kept in sunlight for three hours after which a food test was carried out on the leaf.

(a) 
Which food test was carried out?







(1mk)

(b) 
State and explain the results of food test.







(2mks)

(c) 
Why was the set up kept in sunlight for three hours?





(1mk)

(d) 
(i)
Explain why breast milk is important to newborn babies.




(1mk)

      (ii) 
State two functions of mucus secreted in the alimentary canal



(2mks)

4. 
Study the homeostatic scheme below and use it to answer the questions that follow.

[image: image180.png]



a) 
Identify the hormone labeled A.








(1mk)

b) 
Name the gland which releases hormone A






(1mk)

c) 
Outline two major sites of action of hormone A.






(2mks)

d) 
Identify the feedback labeled C.








(1mk)

e) 
State the effects of the feedback labeled B in humans.





(1mks)

f) 
Name the self regulatory process represented by the above schematic diagram. 


(1mk)

g) 
A person was found to pass out large volumes of dilute urine frequently. Name the disease the person was suffering from.










(1mk)

5. 

(a) 
State the functions of each of the following parts of male reproductive system.


(3mks)

(i) 
Sertoli cells

(ii) 
Epididymis

(iii)
Seminiferons tubules

(b) 
A certain species of flowering plant relies entirely on sexual reproduction for propagation. The chromosome number of the cell in the ovarian wall is 16. What is the chromosome number in:-




i)
The pollen tube nucleus.








(1mk)

ii) A cell of the endosperm






           


 (1mk)

iii) Name a hormone produced from the ovary during menstrual cycle in human


(1mk)

SECTIION B (40Marks)

Answer questions 6 (compulsory and either question 7 or 8 in the spaces provided after question 8.

6. 

In an ecological study, a glass hopper population and that of a crows was estimated in a certain grassland area over a period of one year. The results are as shown in the table below.

	Month
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Number of adult grasshoppers × 102 
	90
	20
	11
	25
	2500
	1652
	120
	15
	10
	35
	195
	456

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

	Amount of rainfall
	20
	0
	320
	350
	520
	350
	12
	10
	25
	190
	256
	350


(a) 
(i) 
What is the relationship between the rainfall and grasshopper population?


(1mk)

(ii) 
Account for the relationship stated in a (i) above.






(3mks)

(b) 
Explain the relationship between the grasshopper population and that of the crows. 


(3mks)

(c)
If the data was used in the construction of pyramid of numbers, what would be the trophic level of;
(3mks)

Grasshopper……………………………………………………………………….

Crows……………………………………………………………………………..

The grass in the study area………………………………………………………

(d) 
If the area studied was one square kilometer, state;

(i) 
One method that could have been used to estimate the crow population 



(1mk)

(ii) 
One method that could have been used to estimate the grasshopper population 


(1mk)

(e) 
Suggest what would happen if a predator for grasshoppers entered the study area.


(2mks)

(f) 
What is meant by the   term carrying capacity?






(1mk)

(g) 
Why would the carrying capacity of wild animals in woodland grassland be higher than that of cattle?














(2mks)

(h) 
What is an ecosystem?









(3mks)

7. 
 (a) 
(i) 
Define the term evolution 





          

 
(1mark)

             (ii) State and explain the origin of life




         


(4marks)

b) 
Discuss palaentology/fossil records and comparative anatomy as evidence of organic evolution.
(15marks)

8.

(a) Explain the following terms:






       
 
 (3mks)

i. moulting

ii. metamorphosis

iii. instar

b) 
Describe the role of indole acetic acid, giberrellins and cytokinnins as plant growth hormones in the growth and development of plant









(17marks)
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1. 
Below are photographs labeled J and K of organs obtained from different animals. The organs perform similar functions

(a) 
Identify the organs









(2mks)

J………………

K……………………

(b) 
State the functions performed by the organs






(2mks)

(c) 
Name the parts labeled 1, Y, and Z in photograph J





(3mks)

 (d) i)  Identify the parts labeled 1,2, and 3 in photograph K.





(3mks)

ii) 
Using observable features state how the parts labeled 1 and 3 you identified in (d) (i) above are adapted to their functions.









(4mks)

2. 
You are provided with specimen X1. Using a cork bore, prepare three Irish potato cylinders each measuring 30mm in length. Place on in an empty Petri dish, another in 10ml of solution Y in a beaker and the third one in 10ml of solution  Z in a beaker. Leave the set up to stand for 30 minutes.

(a) 
Remove each cylinder from the Petri dishes, wipe with a tissue paper and measure their lengths again. Record your measurements in the table below and work out the percentage change in the length and record in the last column.











(3mks)

	Cylinder in 
	Initial length (mm)
	Final length (mm
	% change

	Empty beaker
	30
	
	

	Solution Y
	30
	
	

	Solution Z
	30
	
	


(b) 
From your result in (a) above, suggest the nature of solutions Y and Z. 



(2mks)

(c) 
Account for the changes in length of the potato placed in solution Y 



(3mks)

(d) 
Why was the potato cylinder on an empty petri dish included in the experiment?


(1mk)

(e) 
Other than mentioned above, state any other observations made on the cylinders.


(2mks)

3. 
You are provided with a specimen labeled X2, which was grown in the dark. Examine the specimen.

(a) 
Draw and label all the observable parts of the specimen





(2mks)

(b) 
Cut off the shoot and crush it on a white tile using glass rod. Carry out the food test using the reagents provided.

	FOOD TEST
	OBSERVATION
	CONCLUSTION

	
	
	


(c) 
Account for your results in (b) above.







(4mks)
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1.   The diagram below represents a process that occurs in the alimentary canal.

i) 
Identify process Q. 









(1mark)


ii)
Give the significance of the above mentioned process. 





(1 mark)

2. 
Give the function(s) of the following organelles:-

i)
Vacuole 










(1mark)


ii)
Cell membrane










(1mark)

3. 
Briefly and adequately explain how plants compensate for lack of movement in a constantly   changing environment. 










 (3 marks)

[image: image183.png]



4. 
The diagram below shows a part of a leguminous plant .Study it and answer the questions that follow.

i). 
Name the structure labelled L. 








(1 mark)


ii).
Name the micro-organism contained in structure L. 





(1mark)


iii)
What is the significance of the micro- organism named in (ii) above. 



(1mark)

5.
a)
State one advantage of heterodonts over homodonts.



            
 
(1mark)

b)
A certain animal was found to have the following number of teeth on the upper jaw: - six molars, six pre molars, no canines and incisors; and on the lower jaw: - six incisors, two canines, six pre molars and six molars.

i)Write the dental formular of the above animal. 


                    

 
(2 marks)

ii) What is the likely diet of the animal? 



                    


 (1mark)

6.
 A girl has blood group AB.

a)
Give the antibodies found in the red blood cells of her blood. 
                    


(1 mark)

b)
What makes the girl a universal recipient 




             

(1 mark)

7.
Give two structural differences between xylem and phloem tissues.

        


(2marks)

8.
A haemophilic man marries a woman who is a carrier for haemophilia. Determine the phenotype of the F1 generation. Use letter H for your work out. 

    




 
(4 marks)

[image: image184.png]


9.
Study the diagrams below and answer the questions that follow.

a)
Name the phylum in which the organisms belong. 



  
 
(1mark)


b)
Name the part labeled K. 






  
 
(1mark)


c)
State one observable difference between the organisms P and N. 

  


(1mark)


d)
State one economic importance of organism P. 



  


(1mark)

10.

Vestigial structures have been used as evidence of the process of evolution. Give two vestigial structures in man.








  




(2 marks)

11.
The equation below represents a metabolic process that takes place in the mammalian liver.

[image: image185.png]



Amino acids


Organic compound + Urea

i) Identify the process. 









(1 mark)


ii)
Name the process in which nitrogen is excreted in amoeba. 


   

(1mark)


12.
The diagram below shows an experiment set to investigate a phenomenon in plants

[image: image186.png]



i) State two characteristics of the cell in the region marked X.

     
  

(2 marks)

ii) What is the objective of the above experiment?



      


 (1 marks)
13.
a)
Briefly but adequately explain why plant cells do not burst when placed in distilled water. 

(1 marks) 

b) Explain what would happen to a red blood cell when placed in a concentrated sugar solution. 
(2marks)

14.
Study the equation below and answer the question that follows.





Enzyme T 

[image: image187.png]



Maltose + Water 


Glucose + Glucose





Process Q

i)
Name


Enzyme T










(1mark)


Process Q
.










(1mark)

ii) Name another substance that can have the same effect as enzyme T. 



(1 mark)

15.
Explain why diffusion alone is adequate for gaseous exchange in protozoans. 


(3marks)

16.
State three adaptations of the proximal convoluted tubule to its function.
          

 
(3 marks)

17.
Explain how animals are adapted to cold climate.






(3marks)

18.
Given below is a diagram of a mature fruit of a certain plant.

[image: image188.png]





i) State the agent of dispersal.








(1mark)

ii) Give a reason for your answer in (i) above.






(1 mark)


iii) State two advantages of fruit and seed dispersal.






(2 marks)

19. The diagram below shows the feeding relationship in an ecosystem. Study it and answer the questions that follow.

[image: image189.png]





 a.
i)
Name the organisms through which natural energy enters the ecosystem.



(1 mark)



ii)
In what trophic level are leopards? 







(1mark)


b.
What would be the effect if caterpillars and locusts were introduced in the ecosystem? 

(1mark)

20.
Study the equation below and answer the questions that follow.

[image: image190.png]Gromnd





C18H36O2 + 26O2


18CO2+18H20

i)
Identify the process represented by the above equation. 





(1 mark)


ii) Calculate the respiratory quotient in the above equation.


           


(2 marks)

21.
Briefly but adequately explain the survival value of phototropism in plants.
           


(2 marks)

22.
How is the sperm adapted to its function? 




         


 (3marks)

23.
A biology student discovered an unfamiliar organism in the school field. How would she identify whether the organism is an animal or a plant? 



          




(2 marks)

24.
State the importance of the following substances in nutrition.

i)
Roughage. 








         

 (1 mark)

ii)
Water. 









        
 
 (2mark)

25. The diagram below represents a cell in animals.
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i)
Identify the cell. 









(1 mark)


ii)
What is the function of the cell shown above.






(1 mark)

iii) Name the part labeled A. 








 (1 mark)


26.
a)
Distinguish between identical and fraternal twins.



         

 
(2 marks)

b)
What is meant by ectopic pregnancy? 







(1mark)

27.
State three causes of the increase in the concentration of greenhouse gases.
         


(3 marks)

28.
i)
Why are some characteristics passed from parents to the male offsprings only?       


 (1mark)


ii) Give two traits which are passed to the male offspring only.


         

(2 marks)
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Answer ALL the questions in this section in the spaces provided

1.
a)In an experiment it was found that a certain pesticide would kill fruit flies of genus Drosophila whose genotype 
was rr but ineffective in killing flies of genotype Rr. Groups of flies with these two genotypes were mated and their off springs sprayed with pesticide. What percentage of offspring was likely to survive? Show your working.



    







 

 (6 marks)

b).
It was observed that the flies with the genotype rr developed resistance to the pesticide after some period of 

time.


Suggest two changes that may have led to this. 




   

 (2 marks)

[image: image192.png]


2. 
The diagram below shows the male reproductive system.

a)
Give the letter of the structure on the diagram that matches each of the following descriptions.

i)
Where sperms are formed









(1mark)

ii)
The ureter











(1 mark)

iii) Tube that would be cut if the man was to be sterilized. 





(1mark)

iv)
Where urine is temporarily stored     
                                               



 (1mark)

b)
Complete the sentence below. 








(2 marks)

Sperms are deposited close to the cervix, and swim from there to the .........................................................where fertilization takes place. The new cell formed after fertilization is called...............................................................

c)
Gonorrhea is a disease that is spread by sexual intercourse. Give two ways by which the   spread of gonorrhea can be reduced. 











(2 marks)

[image: image193.jpg]


3.
Study the figure below and answer the questions that follow.

a.
i)
Name the blocked blood vessel. 







(1 mark)


ii)
Identify structures P and Q.








(2marks)

b.
State the role of the purkinje tissue bundles of the heart. 





(1 mark)  


c.
Name two components of the material that is causing the blockage at R.

 

(2 marks)


d.
Other than blockages name two other defects that can occur on blood vessels. 


(2 marks) 

4.
Examine the diagram below and answer the questions that follow.

[image: image194.jpg]Photograph J Lower surface of the leaf of J






a)
Name the parts labeled A-D. 








(4 marks)

b) 
State the type of germination exhibited by the seedling above. 




(1mark)

c)   State and explain three environmental conditions necessary for germination. 



(3 marks)

5.
 Uniform maize coleoptiles were used to carry out experiment in the dark as shown below. The tips of coleoptiles K and L in experiment B and C were cut off.
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a)
What conclusion can be drawn from experiment A.






(1mark)

b)
Why was plain agar used on coleoptile L in experiment B? 





(1 mark)


c)
Explain results of K and L in experiment B. 




       


(2 marks)
d.
From the results of the experiment B and C what can you conclude about the movement of auxin in the coleoptile?







          




(2 marks)

e.
State what would have happened if the experiments were carried out in uniform light.


(2 marks)
SECTION B:
Answer question 6 (compulsory) and either question 7 or 8 in the spaces provided after question 8

6. A camel lives in hot dry deserts where daytime air temperatures may rise to over 400c and fall below 00c at night. The table below shows the body temperatures of a camel at different times of one day.
	Time of day (24 hrs clock)
	Body temperature in  0c 

	2400hrs (midnight)

0600hrs

1200hrs (noon)

1800hrs
2400hrs (midnight)
	37.5

33.5

40.0

40.5

37.5


Use the graph provided to draw a graph of body temperature against time of day. 


(6 marks)
b.
What is the difference between the highest and the lowest temperatures of the camel during the period shown by the graph.(show your working)  








(1 mark) 

c. 
How would the body temperature of human differ from that of a camel under the same conditions?
(1 mark)

d.
A camel has several features that allow it to live under desert conditions .State the significance of each of the following.

 i).
Storing very little fat under the skin.







(1 mark)

ii)
Storing fat in the hump.






         


 (2 marks) iii)
Not sweating until its body temperature is above 400c.


         


 (2 marks)


 iv)
Low body temperature at 0600hrs. 







(1 mark)


e.
Explain how sweating cools the body. 





            

 (2 marks)

f. 
Describe the role of erector pili muscle in temperature regulation in mammals.           


(3 marks)

7.
a)
 Define pollution. 







        

(2 marks)


b)
Describe water pollution under the following.


i)
Causes. 








         

 (6 marks)


ii)
Effects of pollutants on plants and animals.



          


(6 marks)


iii)
Methods of controlling pollution. 




                       

(6 marks)

8.
Describe the structure and functions of various parts of the human ear. 

       

 (20 marks)
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Means of heating
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1. 
The photograph below shows the arrangements of different type of cells and tissues in a certain living organism. Study it and answer the questions that follow.

a)
 i)
From what part of the plant was the photograph obtained.




(1 mark)


ii)
Name the parts labeled. 
 P,Q,R,S,T







(3marks)

b. 
i)
State the function of the part labeled Q. 







(1mark)


ii)
State two adaptations of structure Q to its function.



          

 (2 marks)

c.
State two environmental factors which regulate the function of the part labeled P.     

 
(2 marks)

d.

Measure the length of one cell of region labeled Q on the photomicrograph whose magnification is X5000.What is the actual length of the cell in micrometer? Show your working.




(3marks)

2.
You are provided with photographs of specimens labeled M and N. Examine them and answer the questions that follow.

a) 
i)Identify the specimens represented by the photographs. M and N  



(2marks)

ii)
label the parts labeled J,K and L 







( 3marks)
b)
i)State four observable differences between specimens M and N. 
     
          


(4 marks)

ii)
Name the region of the body from which the specimens were obtained.

c)
How is specimen N adapted to its function? 




       

 (4 marks) 

3.
You are provided with solution labeled L and K.

a)
Use the reagents provided to determine their identity. Record your procedure, observation and conclusion in the table below.





      



(6 marks)

	Food substance
	procedure
	observation
	conclusion

	
	[image: image196.png]



	
	

	
	[image: image197.png]



	
	


b.
Tie one end of the visking tubing provided tightly. Put solution K in the visking tubing and tie the open end. Imerse the visking tubing in the beaker containing solution L .Let the set up stand for about 30 minutes.

i)
Test the contents in the visking tubing with iodine and benedict’s solution. Record your procedure,observation and conclusion in the table below. 






(3marks)

	Test with
	procedure
	observation
	conclusion

	Iodine solution
	
	
	

	Benedict’s solution
	
	
	


ii) Test the contents in the beaker with iodine and Benedict’s solution. Record your procedure, observation and conclusion in the table below. 

	Test with
	procedure
	observation
	conclusion

	Iodine solution
	
	
	

	Benedict’s solution
	
	
	


c.   Account for your observation in b(i) and (ii)  above 
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1. State the functions of each of the following organelles.

(i)  Ribosome










(1mk)

(ii)  Golgi apparatus










(1mk)

2. The diagram below represents the pathway of water from soil into the plant.

[image: image10.jpg]



(a) Name the structures labeled T and S.

(b) State two ways in which the structure labeled R is adapted to its functions. 


(2mks)

3. A student added equal amounts of blood to equal volumes of salt of different concentrations.  She observed and counted the red blood cells at the beginning of the experiment and at end of the experiment.  The results were as shown:-

	Set up
	Concentration of salt
	Beginning
	After 30 mins

	A
	0.1mol
	500
	500

	B
	0.01mol
	500
	250


Account for the results in:

(a) Set up A 










(2mks)

(b) Set up B










(2mks)

4. Below is a dental formula of certain organisms.  Use it to answer the questions that follow.

I 0/3, 

C 0/1, 

PM 3/2, 
M 3/3
   (i)   Calculate the total number of teeth in the mouth of the organisms.



(2mks)

(ii) Name the organisms.









(1mk)

(iii)  Identify the mode of nutrition of the organisms.





(1mk)

5.  (a)  Give a reason why glucose does not normally appear in urine even though it is filtered in mammalian Bowman’s capsule.









(2mks)

 (b) Which hormones are involved in the salt-water balance in human body?
           


 (2mks)

6. State two precautionary measures to control the outbreak of cholera.




(2mks)

7. [image: image198.jpg]


The diagram below shows a mature embryo sac of a flowering plant.

[image: image199.jpg]yeast + boiled

glucose solution




[image: image200.jpg]


[image: image201.jpg]


[image: image202.jpg](@

Y ,J%MK\/7
Ve (,—/(

~
—




[image: image203.jpg]


[image: image204.jpg](’ﬂ

’,’/'///I/
l I’ /

11 :W//' 2
r,z
; "f’




A

[image: image205.jpg]


[image: image206.jpg]Right view



[image: image207.jpg]



[image: image208.png]









B
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C

                                                                  D

(a) Name the Parts:










(2mks)

(i) A:

(ii) D:

(b) What is the function of the structure labeled B?






(1mk)
8. The diagram below represents part of the human digestive system.

[image: image11.jpg]



Name the organs labeled L and M.








(2mks)

9. What is meant by the following terms?







(a)  Ecology










(1mk)

 (b) Carrying capacity









(1mk)

10.  Explain why individuals with smaller body sizes requires more energy per kg of body weight than those with large body sizes.











(3mks)

11. Explain how each of the following serves as evidence for evolution.

(i)  Fossil records.










(2mks)

(ii) Comparative embryology.








(2mks)

12. Give two differences between skeletal and smooth muscles.





(2mks)

13.  (a)  State two characteristics of the Kingdom Monera that are not found in other Kingdoms.

(2mks)

 (b)  Name the class to which a termite belongs.






(1mk)

14. State one way in which aerenchyma tissues in aquatic plants are adapted to their function.

(1mk)

15.  (a)  State two functions of the blood other than transport.





(2mks)

 (b)  Name one defect of the circulatory system in humans.





(1mk)

16. Give an example of a moveable joint in humans.






(1mk)

17.  (a)  Define the term natural selection as used in evolution.
 




(2mks)

 (b)  State two examples of natural selection in action.





(2mks)

18.  (a)  Name the carbohydrate that is stored in Mammalian muscles.




(1mk)

 (b) List down two differences between polysaccharides and Monosaccharides.


(2mks)

19. Describe how the following parts of the mammalian ear are adapted to their functions

(a) Pinna











(1mk)

(b) Tymphanic Membrane









(1mk)

20.  (a)  State two ways in which human body is naturally protected against harmful bacteria.

(2mks)

 (b)  State one way in which the composition of blood in the pulmonary artery and that of pulmonary vein differ.












(1mk)

21. Describe the path taken by Carbon (iv) Oxide released from the tissues of a cockroach into the atmosphere.













(2mks)

22. [image: image215.bmp]Form One student set up an experiment shown below to investigate a certain physiological process.  The set up was left for 30 minutes.

    Glass rod








Thread








       Distilled water









  Sucrose solution









   Visking Tubing

(a) Name the process under study.








(1mk)

(b) State the expected results after 30 minutes.






(1mk)

(c) Explain your answer in (b) above.







(3mks)

23.  (a)  Give another name of the oviduct.





           
  
(1mk)

 (b)  Name the hormone responsible for production of milk after perturation.



(1mk)
24. Below is an example of a food chain.

[image: image216.png]
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Nappier grass

Mouse

Snake


Hawk

Identify the trophic level occupied by:

i. (i)    Nappier grass










(1mk)

 (ii)  Hawk











(1mk)

ii. What would happen if snakes are removed from the food chain?




(2mks)

25.  (a)  Define the term mutation.








(1mk)


(b)  Name two sex-linked traits in humans attached to Y-chromosomes.



(2mks)

26. 
Explain why athletes train in high altitudes in preparation for competition.



(2mks)

27. 
Briefly describe three characteristics of populations.



          


(3mks)
28. 
A process that occurs in plants is represented by the equation.

[image: image219.png]


C6H12O6


2C2H5OH  +  CO2  +  Energy

Name the above process.









(1mk)

29. 
State two beneficial effects of transpiration to a plant.



          

 (2mks)
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Answer all questions in this section in the spaces provided.

1. The diagram below shows surface view of a human brain.

[image: image12.jpg]



i. Name the part labeled B and C.








(2mks)

ii. State three functions of the part labeled A.







(3mks)

iii. State what would happen if the part labeled B was damaged.




(2mks)

2. The diagram below represents part of phloem tissue.

a) [image: image13.jpg]



i.  Name the structures labeled R and S and the cell labeled T. 





(3mks)

ii. State the function of the structure labeled S.







(1mk)

iii. Explain why xylem is a mechanical tissue.







(2mks)

b. 
 (i) State the effect of removal of the cell labeled T.






(1mk)

 (ii)  Give a reason for your answer in (a) above.






(1mk)

3.  (a)  Name two disorders in human caused by gene mutation.





(2mks)

(b)  Describe the following chromosomal mutations:

(i) Inversion










(2mks)

(ii) Translocation 










(2mks)

(c) In mice the allele for black fur is dominant to the allele for brown fur.  What percentage of offspring would have brown fur form a cross between heterozygous black mice? Show working.  Use letter B to represent the allele for black colour.                          







 (4mks)

4. 
Study the diagram below and answer the questions that follow.

[image: image14.jpg]



a) (i)  Which part marked a, b, c and d, when defective after implantation may lead  to abortion.
(1mk)

 (ii)  Give a reason for your answer.







(1mk)

(c) The part labeled b can be removed after 4 months of pregnancy without interfering with the pregnancy.  Explain.










(2mks)

(d) Under each of the following, state the name of the causative agent.

(i)    Syphillis












(1mk)

(ii) Gonorrhea











(1mk)

(iii)  AIDS

(e) State two disadvantages of external fertilization.






(2mks)

(f) Study the figure below and answer the questions that follow.

[image: image220.png]


Semipermeable Membrane

Solution A

















Solution B










Sugar Molecule

(a) Which solution has higher concentration of free water molecules?



(1mk)

(b) Which solution is more concentrated?







(1mk)

(c) In which direction will osmosis take place? Indicate using an arrow.



(1mk)

(d) What does semi-permeable membrane represent in an animal cell



(1mk)

(e) Name two processes in living organisms that depend on osmosis.



(2mks)
SECTION B – 40 MARKS

Answer question 6 (Compulsory) and any other one question from this section.

(g) 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
	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 weight of endosperm, embryo and the total dry weight against time  (8mks)

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







  (1mk)

(c) Account for:

(i) Decrease in dry weight for endosperm from day 0 to 10.





(2mks)

(ii) Increase in dry weight of embryo from day 0 to 10.






(2mks)

(iii) Decrease in total dry weight from day 0 to day 8.






(2mks)

(iv) Increase in total dry weight after day 8.







(1mk)

(d) State one cause of dormancy:








(2mks)

(i)  Within a seed

 (ii)  Outside the seed

(h) Explain the role of human skin in:


(a) Thermo regulation.









(14mks)

(b) Protection










(6mks)


(i) Explain various ways in which fruits and seeds are adapted to dispersal.
          


 
(20mks)
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NANDI CENTRAL DISTRICT JOINT MOCK 2013

231/3

BIOLOGY

PAPER 3

SECTION A (40 MARKS)

Answer all questions in this section in the spaces provided.

1. Below is a photograph of an adult human jaw with teeth.  Study the diagram and answer the questions that follow.

[image: image15.jpg]



i. State the mode of nutrition in man.







(1mk)

ii. Name the type of teeth labeled I and III.







(2mks)

iii. Name the parts of teeth labeled H and J.







(2mks)

iv. Identify one distinguishing feature between teeth labeled II and IV.




(1mk)

v. State one function of tooth IV.








(1mk)

vi. Write the dental formula from the jaw shown in the photograph.




(1mk)

vii. Explain why tooth I would be more prone to dental carries than tooth III,



(2mks)

viii. Use the hand lens provided to observe specimen K and answer the questions that follow.

ix. (i)  In the space below draw a fully labeled diagram of representative part of the specimen.

(5mks)

(ii)  Calculate the magnification of your drawing.






(2mks)

x. Identify:

a. The Kingdom









(1mk)

b. The Division, to which the specimen belongs.






(1mk)

c. Give a reason for your answer in b (ii) above.






(1mk)

xi. State the functions of any two parts labeled in your diagram.




(2mks)

xii. What is the mode of reproduction in the specimen?






(1mk)

xiii. Explain the significance of colour observed in the specimen K.




(2mks)

2. You are provided with a food substance in a powder form labeled R.  Place all of it into a boiling tube, add 10cc of water and stir using a glass rod to obtain a mixture. Using the reagents provided, carry out food tests on the mixture and record your      observation in the table below.





  

(15mks)
	Food Tested
	Procedure
	Observation
	Conclusion 
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1.
List down two precautions during collection and observation of specimens.



(2mks)

[image: image221.png]


2.
(a)
The diagram below shows a fine structure of an organelle in plant cells.

Identify the organelle.









(1mk)


(b) Students examined a slide of onion epidermal cells under the light microscope.  They were able to count 12 
cells across the diameter of the field of view.  They removed the slide and    placed a transparent ruler on the stage, and counted three millimeter spaces across the diameter of the field of view.  Show how they would arrive at the size of the cells.








(2mks)

3.
Explain the role of oxygen in active transport.






(2mks)

4.
(a)
Explain the role of chlorophyll in photosynthesis.





(1mk)


(b)
What is the main product of the dark stage of photosynthesis?




(1mk)

5.
Explain the role of the following minerals in the human’s body.


(a)
Potassium.










(1mk)


(b)
Sodium.










(1mk)

[image: image222.png]


6.
The diagram below shows part of a plant’s vascular tissue.


(a)State the function of this tissue.








(1mk)
(b)
(i)
If the cell labeled Q is destroyed, state how this will affect the function of this tissue

.(1mk)

              (ii)   Give a reason for your answer in b(i) above.





(1mk)

7.
Differentiate between natural immunity and artificial immunity.




(2mks)


[image: image223.png]


8.
The following diagram shows the guard cell and its surrounding cells.


(a)
Identify two features of the guard cell that adapt it to its function.



(2mks)

(b) Explain what would happen to the structure K if the epidermis is immersed in a salt solution.
(2mks)
9.
The equation below represents oxidation of certain food substance.
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(i)Calculate the respiratory quotient.








(2mks)



(ii)What type of food substrate is being oxidized?






(1mk


10.
Describe the deamination process.








(3mks)

11.
Name two liver diseases.









(2mks)

12.
What is the economic importance of the following plant excretory products.

     (i)
Caffeine.











(1mk)

     (ii) Tannins.












(1mk)

13.
To estimate the population of crabs in a lagoon, traps were laid at random.  400 crabs were caught, marked and released into the lagoon.  Four days later traps were laid again and 374 crabs were caught out of which, 80 were found to have been marked.

(a) Calculate the population of crabs in the lagoon.






(2mks)

(b) State two assumptions that were made during the investigations.




(2mks)

14.
Name the causative agent in the following human diseases.


(a) Typhoid.











(1mk)
(b) Amoebic dysentery.









(1mk)

15.
The diagram below shows a mature embryo sac.

[image: image224.png]Specimen G




Name parts labeled










(3mks)
16.
State the substances that perform each of the following functions in plants.

(i)
Ripening of fruits.









(1mk)

 (ii)
Flowering.










(1mk)

[image: image225.png]


17.
The diagram below shows a stage in mitosis.

(j)  Identify the phase.









(1mk)

(ii)
Give a reason for your answer in (i) above.






(1mk)

18.
The diagram below shows the base sequence of part of a nucleic acid strand.


T – T – A – G – C – T – G – A


(a)
Giving a reason state whether it is part of a DNA or an RNA strand.



(2mks)


(b)Show the complementary RNA strand.







(1mk)

19. (a)
Define the term metamorphosis.








(1mk)

      (b)
Name one animal that undergoes complete metamorphosis during its life cycle.


(1mk)


      (c)
Suggest one biological advantage to the animal having this type of life cycle.


(1mk)

20.
State the function of each of the following parts of the ear.





(3mks)


(a)
 Ear ossicles.

(b) Auditory nerve.


(c) Tympanic membrane

21.
An experiment was carried out to investigate a growth response in a bean seedling as illustrated in   the diagrams below.

[image: image226.png]E





(a)
What type of response was being investigated?






(1mk)
 (b)
Explain the response exhibited by the root.






(2mks)

22.
State two functions of smooth muscle along alimentary canal in mammals.



(2mks)

23.
(a)What is the difference between an O positive blood and O negative blood group?


(1mk)

        (b)State two functions of blood in mammals other than transport of substances


.(2mk
[image: image227.png]


24. The diagram below shows a germinating seed.

(i)
Identify the type of germination represented by the diagram above.



(1mk)


(ii)Explain how the type of germination named in 24(i) above takes place.



(2mks)

25.
State two adaptations of seeds and fruits to dispersal by wind.




(2mks)

26.
What is the function of the following cell in the retina of the human eye?



(2mks)

(a)
Cones. 

(b) Rods.

27.
What is the role of water in germination?






           (2mks)

28.
State two phenotypic characteristics for Y-chromosome.




           (2mks)

29.
State the difference between motor neurone and sensory neurone.



           (3mks)

30.
State three adaptations of the human spermatozoa that enhance the process of fertilization.                 (3mks)

31.
Members of the same species of organisms tend to differ due to variation.  State three causes of variation in organisms.











(3mks)
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1.
A pure breed red flowered plant was crossed with a pure breed white flowered plant.  The F1 generation had all pink flowers.  When the F1 generation was selfed, 1600 plants were obtained  in the F2 generation.

(a)
(i)
Identify the type of dominance demonstrated by the colour of the flower.



(1mk)

       (ii)
Give a reason for your answer in a(i) above.






(1mk)

(b) Using letter R to represent the gene for red colour and R for white colour, work out the possible genoypes for the F2 generation.










(4mks)

(c)
Work out the number of plants in the F2 generation.  (Show your working).

(i)
Pink flowers.










(1mk)

       (ii)
Red flowers.










(1Mk)


2.
a) Define the following :

  (i)
Photosynthesis.










(1mk)

(ii)
Chemosynthesis.









(1mk)

(b) Study the diagram below and answer the questions that follow.

[image: image228.png]



(i) What is destarching?










(1mk)

(ii) Giving reasons state the expected results when leaf A and leaf B are tested for starch.

Leaf A 











(3mks)

Reason 

Leaf B











(2mks)

Reason 

[image: image229.png]


3.
The diagram below represents a feeding relationship in an ecosystem.

(a)
Distinguish between a food chain and a food web.






(1mk)

(b)  Name the type of ecosystem represented by the above food web.





(1mk)

(c)
Name the organisms in the food web that are producers.






(1mk)
 (d) i)Write food chain that ends with the hawk as a tertiary consumer.





(1mk)

      ii) State two short term effects on the above ecosystem if all the small fish were killed.


(2mks)

 (e)
How does oil spills lead to death of fish.








(1mk)

(f) Name the method you would use to estimate the population of small fish in the    ecosystem.


(1mk)

4.
The diagram below represents a transverse section of a young stem.

[image: image230.png]



(a)
Name the parts labeled A and B.








(2mks)
 (b)
State the functions of the parts labeled C and D.







(2mks)

 (c)
Name the compound that dissociates to release oxygen in humans.





(1mk)

 (d) What is tissue fluid?










(1mk)

 (e)
Name the blood vessel that has the highest concentration of urea.





(1mk)

 (f)
Name the blood vessels that nourishes the heart.







(1mk)

5.
The diagram below shows how blood glucose in mammalian body is regulated.

[image: image231.png]



 (a)
 Explain what happens during corrective mechanism P.




(3mks)

 (b)  Name two organs involved in corrective mechanisms P and Q.



(2mks)

 (c)  Why should glucose level be maintained constant?





2mks)

 (d)  What is osmoregulation?








(1mk)
SECTION B: (40 MARKS)
Answer question 6 (compulsory) and either question 7 or 8 in the spaces provided after question 
6.
The table below shows the growth pattern in a certain group of organism

	Mass (mg)
	5
	5
	5
	14
	14
	26
	26
	38
	38
	52
	52

	Time (days)
	0
	5
	10
	15
	20
	25
	35
	40
	65
	85
	125


(a)
Using the data provided in the table, plot a graph of mass (Y-axis) against time X-  axis).

(6mks)
(b)
Name the type of growth curve.








(1mk)
(c)
Name the phylum of the organisms that show this type of growth pattern.



(1mk)

(d)
Name and describe the effects of any two growth hormones in insects.



(4mks
(e) Give an example of insects which undergo:-







(2mks)

(i) Complete metamorphosis.

ii) Incomplete metamorphosis.

(f)

State one advantage of complete metamorphosis over incomplete metamorphosis


.(1mk)

(g)

Using the space provided below make a sketch and explain the expected growth curve for a mammal.
(5mks)
7.
(a)
State the functions of the mammalian skin.






(4mks)


(b)
Describe how the human skin is adapted to its functions.





(16mks)

8.
Explain the evidences of organic evolution.







(20mks)
CONFIDENTIAL

231/3

BIOLOGY PAPER 3 (PRACTICAL)

JULY/AUGUST – 2013

NANDI SOUTH, NANDI EAST AND TINDIRET  DISTRICTS JOINT EXAMINATION – 2013

Each candidate should be supplied with:-

-  5 Test tubes.

- Egg albumen suspension about 20ml

- Thermometer

- 2M HCl in a beaker

- 2 droppers

- Beaker

- Measuring cylinder (10ml)

- Sources of heat/water bath.

- Means of timing.

- Pepsin enzyme (labeled solution X).

NANDI SOUTH, NANDI EAST AND TINDIRET DISTRICTS JOINT EXAMINATION - 2013

Kenya Certificate of Secondary Education

BIOLOGY

PAPER 3

(PRACTICAL)

1.
You are provided with egg albumen suspension, hydrochloric acid and a solution labelled X.  

Take a beaker of water and warm it to about 37(C.

Take 3 test tubes and put 5cm³ of the egg albumen suspension.

Label the test tubes A, B, C.  To test tubes A, B and C add three drop of 2M hydrochloric acid.

To test tube A and C, add 1cm³ of solution X.

Place 1cm³ of solution X in an empty test tube labelled Dand heat it until it boils, then add the boiled 

solution X to test tube B.

Place all the 4 test tubes in the water bath and let them stand for about 15 minutes.

(a) Examine the contents of each test tube and record your observation in the table below.

(4mks)
	Test tube
	Appearance at the beginning of experiment
	Appearance at end of experiment

	A
	
	

	B
	
	

	C
	
	

	D
	
	


(b) Account for results in A, B, C and D.







(4mks)


Test tube A 


Test tube B 

Test tube C 

Test tube D 

(c)
(i)Suggest the identity of solution X.








(1mk)


 (ii)Give a reason for your answer in a(i) above.






(1mk)

(d)
Name a deficiency disease caused by lack of the food nutrient in the suspension


.(1mk)

(e)
Suggest a possible source of error for the experiment above.





(1mk)

(f)
Why should the temperature be maintained at 37(C?






(1mk)

[image: image232.png]


2.
You are provided with photographs of animals.  Study the photographs and the dichotomous key below to enable you identify the taxonomic group to which each animal belongs.

KEY:
1 
(a) 
Jointed legs present………………………………………..…........ go to 2

   

(b) 
Jointed legs absent………………………………………………... go to 7

2 
(a) 
Three pairs of legs……………………………………………..…. go to 3

   

(b) 
More than three pairs of legs……………………………….…….. go to 5

3 
(a) 
Wings Present…………………………………………………..… go to 4

  

(b) 
Wings absent……………………………………………….……... Anoplura

4 
(a) 
One pair of wings……………………………………………….… Diptera

                       
 (b) 
Two pairs of wings…………………………………………….….. Hymenoptera.

5. 
(a)  
Two pairs of legs ……………………………………………..…. Archnida

    

(b) 
More than ten pairs of legs……………………………………….. go to 6

6 
(a) 
One pair of legs in each body segment……………………………Chilopoda
   

(b) 
Two pairs of legs in each body segment…………………………..Diplopoda

7. 
(a) 
Body covered by scales……………………………………………..Pisces

    

(b) 
Body covered by feathers…………………………………………..Aves

(a) Using the key, identify the organisms to their taxonomic groups. In each case, give the sequence of steps followed in identifying them.  





(8mks)

	Animal
	Steps followed 
	Identity 

	A
	
	

	B
	
	

	C
	
	

	D
	
	

	E
	
	


 (b)
(i) Using observable features only, state the class to which animals labeled B and E on the photograph above belong 



         







    (2mks)

(ii) State one observable feature for each organism that enabled you to arrive at that answer in b (i) above  (2mks)
3.
You are provided with diagrams of skeletons K and T.
Diagram K






Diagram T
[image: image233.png]
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 (i)
Name the part of the skeletal system where K was obtained from.




(1mk)

(ii)
Name the types of vertebrae found in regions labeled a to e.





(5mks)

(iii) Name the type of joints formed by bone V at:



           

 
 (2mks)

(i) Distal end 
(ii) Proximal end 
 (iv) Name the parts labeled N and P on diagram K.






(2mks)

(iv) What is the function of the part labeled G and F.






(2mks)

(v) What are the overall functions of the parts of skeleton represented by diagram K?


(2mks)

(vi) Name the hormone that causes widening of part G in women during birth.

             

 (1mk)
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1.
State two characteristics of phylum arthropoda. 






(2 marks) 

2.
Two students were observing similar slides with equal number of bacteria cells. One student used X20 objective lens while the other used X40 objective lens. The eye piece lens of the microscope they were using was X15.

(a)
Which student observed more bacteria cells? 






(1mark)

(b)
State the magnification of the specimen observed under X40 objective lens. 


(1 mark)

3.
Name the process in which fruits are formed without fertilization.




(1 mark)


4.
Differentiate between the nucleus of paramecium and that of a bacterium. 



(2marks)


5. 
Explain how the following occurs during chromosomal mutations 




(2marks)

(a)
Non- disjunction



 (b)Deletion.

6.
Below is a diagram that represents a certain stage of cell division.

[image: image235.png]



(a) Name two organs in the animal body where this cell division takes place.



(2marks)


 (b) Name the stage of cell division represented by the diagram. 




(1mark)


7.
 Suppose you were a crop breeder at the Kenya Agricultural Research Institute. State three   characteristics you would select to improve crop production. 







(3marks)

8. 
Distinguish between haemolysis and plasmolysis. 






(2marks)

9.

A set up was used to investigate a certain process in plants as shown in the diagram below.

[image: image236.png]





(a)
What process was being investigated? 







(1 mark)

 (b)
 State one precaution that should be taken when setting up this experiment. 



(1 mark)

 (c)
Give a reason for your answer in (b) above. 







(1 mark)
[image: image237.png]


10.
The diagram below represents a stage during germination of a seed.

(a)
Identify the type of germination illustrated in the diagram above. 



   (1mark)


  (b)Explain how the type of germination named in (a) above takes place? 
         


    (2 marks)

11.
Explain why it is important for athletes to train in high altitude  areas before an important competition.    (3 marks)

12.
A Processes that occurs in plant is represented by the equation below.

[image: image238.png]




C6H12O6                     2C2H5OH
 + 
2CO2 
+ 
Energy



(Glucose) 

(Ethanol)     

(Carbon (IV) oxide)

 (a)
Name the process. 









(1mark)


 (b)
State the economic importance of the process named in (a ) above.



(2marks)

13.
(a)
What name is given to a response to contact with hard surface exhibited by tendrils and    climbing stems in plants . 











(1 mark)

       (b)
State two biological importance’s of tropisms to plants.


         


  (2 marks)

14.
State two ways in which respiratory surfaces are suited to their function. 



(2marks)

15.  (a)
Name the carbohydrate that:-


(i) 
Is stored  in mammalian muscles.







(1mark).


(ii) Is most abundant in human blood.







(1mark)


 (b)
Explain the role of enzymes catalase produced in plants and animals tissues.        


(2 mark

16.
The diagram below represents anterior view of a vertebrae.

[image: image239.png]Specimen C





(a) 
(i) 
Identify the vertebrae. 







(1mark)



(ii) Give one reason for your answer in a (i) above. 




(1mark)


 (b)
Explain how the structure labeled L is adapted to its function. 



(2marks)

17.
State one homeostatic function of hypothalamus. 





(1mark)

18. In a breading experiment, plants with red flowers were crossed. They produced 123 plants with red flowers and 41 with white flowers.

 
(a)
Identify the recessive characteristic. 






(1mark)


 
 (b)
What was the genotype of the parent plant? 





(1 mark)

      (c)
If the white flowered plants were selfed, what would be the genotypes of their offspring? 
(1mark)
 19.
(a)
Name the causative agent of amoebic dysentery .





(1mark)


(b)State two methods of prevention of schistosomiasis. 




(2marks)

[image: image240.png]Specimen D




20.
Study the homeostatic scheme below. 

 (a)
Identify the hormone labeled A. 







(1 mark)  

   (b)
Name the site of action of hormone A. 






(1mark)

(c) Identify the feedback labeled D. 






(1mark)

21.
Explain briefly how floating aquatic plants are adapted for gaseous exchange.
 

(3marks)

22.
State the adaptive features shown by a bony fish  for,


(a)
Buoyancy 









(1mark)


(b)
Fast movement 









(1mark)

23.
(a)
Distinguish between transpiration stream and transpiration pull. 



(2marks)


(b)
Name the part of the mammalian heart that initiates the heart beat.


(1mark)

24
.Name the apparatus that are used in:-


(a)
Catching flying insects. 








(1 mark)

   
 (b)
Attracting and trapping small animals.






( 1mark)

25.
Describe the changes that take place along the membrane of the axon during action potential ( 3marks)

[image: image241.png]Specimen A




26.
The diagram below represents an organelle in a cell.


(a)
Identify the organelle 








(1mark)


(b)
How is the structure labelled K adapted to its function? 


        

  (2 marks)


(c)
Name a waste product produced in the organelle shown above. 



(1mark)


27.
State two causes of dental carries in teeth. 






(2marks)


28.
(a)
Name the part of brain that control the following.


(i)
Breathing movement 







(1mark)



(ii)
Maintenance of body posture and balance. 





(1 mark)


(b)
State two survival values of tactic responses.





(2marks)

29.
State two structural differences between biceps muscles and muscles in the gut.         

 (2 marks)

30.
Explain why some insecticides have no effect on mosquitoes after many years of use. 
(2marks)
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Answer ALL the questions in this section in the spaces provided

1. The flow diagram below represents passage of  a meal through the human digestive system.  Study the diagram and answer the questions that follow.

[image: image242.png]Specimen B




(a)
Name the physical process that will occur in the mouth cavity. 
    


  
 (1mark)      

(b)Name the digestive juices B and C.                                                   




  (2marks)
(c)
Explain two ways in which the digestive system is protected from corrosive   effects of digestive juices. 





 






    
 (2marks)

 (d)Name the hormone that stimulates secretion of juice B. 

      



(1 mark)

 (e)
Identify the contents of digestive juice A. 



      



(2 marks)

2.
Red green colour-blindness is caused by a recessive sex- linked gene, n. A normal (carrier) woman marries a colour –blind man.

(a)
What is the probability that their first child will be a colour blind boy? 



(1mark)

(b)
If the man’s mother was colour - blind, what was the genotype of his father? 



(1mark)

(c)
What proportion of all the children from this couple is expected to be normal? Show your workings. 
 (4 marks)

(d)
Explain why sex linked traits are more common in males than in females. 
    

  
 (2 marks)

3.
(a)
What is organic evolution. 






      
 
 (1mark)

(b)
i.  What are vestigial structures?





      

 
 (1mark)



ii.
Give an example of a vestigial structure in humans. 


      

 
 (1mark)

      (c)
What is meant by natural selection? 





      

 (2mark)

      (d)
State three evidences of organic evolution 




    

 (3marks)

4.
In an experiment, equal volumes of blood were incubated for one hour with different salt concentration. After the incubation, the number of red blood cells in each set up was determined. The results were as follows.
	Set up
	Percentage  salt concentration
	Number of red blood cell after incubation

	A
	0.9
	Normal

	B
	0.5
	Fewer than normal

	C
	0.3
	none


a. Account for the results in set up.

(i)
A









       
 (2marks)


      (ii)   C

(b)
In what way would you expect the cells in set up B to differ from those in set up A?

 
(2 marks)

 c)  What observation would you expect to make with regard to the number and cell shape of the    blood cells if the experiment was repeated with salt solution at a concentration of 1.4% .




(2marks) 

5. 
The diagram below represents a human ear


(a)
Name the parts labeled A, B and D 







(3marks)


(b)
State two functions of the part labeled C. 




           

(2 marks) 


(c)
Name the parts of the ear whose functions are given below.


(i)
Amplify sound vibrations in the middle ear. 






(1mark)


(ii)Enhance equalizing of pressure between outer and the middle ear. 



(1 mark)


(d)
Apart from hearing give another function of the human ear. 




(1mark)
SECTION B

Answer question 6 which is compulsory and either question 7 or 8 in the spaces provided. 

6.
The percentage germination of certain seeds at different temperatures was determined as follows.

	Temperature (0c)
	0
	10
	20
	30
	40
	50

	% germination
	0
	30
	40
	90
	2
	0


(a)
Using a suitable scale, plot a graph of % germination against temperature. 
       

(6 marks)

(b)  Account for % germination at 


(i)
00c  








(1mark)


(ii)
300c 







         
(2 marks)




(iii)
500c 








(1 mark)


(c)
What is seed viability 







            
(2 marks)


(d)
State the factors that determine seed viability. 



          

 (4 marks)


(e)
How can seed dormancy be broken? 





           
 (4 marks)

7.
(a)
State the structural adaptation of the insects tracheal system  

   

 (7 marks)


(b)
How are various components of the blood adapted to function 

          

(13 marks)

8. 
(a)
How are seeds and fruits adapted for dispersal by wind and animals. 
           

(10 marks)


(b)
Describe how various hormones influence the menstrual cycle. 

          

 (10 marks)
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Each candidate will require

1.
Specimen B1 – dry sorghum seeds

2.
Specimen B2 – sorghum seeds soaked in water for 48 hours

3.
4 test tubes

4.
A test tube rack

5.
Two 100mls beakers, one labeled B1and the other B2
6.
Means of heating

7.
Iodine solution

8.
Benedict’s solution

9.
Motor and pestle

10. Measuring cylinder

11.
2 droppers

12.
Test tube holder
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1.  
Below are photographs A and B showing parts of a dissected animal. Photograph B is a vertical section of part labeled M.


[image: image17.jpg]Photograph A X Photograph B




a) 
With a reason, name the class to which the animal belongs.


  Class 











(1 mark)


     
Reason 











(1mark) 
(b)
(i)
Name the parts labeled P,Q and M 





           

 (3marks)


 (ii)
State the function for the structure on M labeled O. 



           

 (1mark)

 (iii)Describe the movement of part labeled N during breathing 

        
            

 (4 marks)

(c)  (i) Measure the length of the line X-Y on photograph A .Give your answer in millimeters.
  

  (1mark)

 (ii)
Calculate the magnification of the photograph, given that the actual length of Line X-Y is 50mm.  (Show your working) 










(1 mark)

d)
Label any three parts of the specimen in photograph B. 





(3marks)

2.
You are provided with two lots of sorghum grains,B1 and B2. Lot B1 are dry grains while lot B2 consists of grains that had been soaked in water for 48 hours.

(a)
(i)
Crush lot B1 into a powder using motor and pestle. Put the powder in the beaker labeled B1 then add distilled water to make a thick paste.


Put 3cm3 of the paste in a test tube then add equal amount of iodine solution, observe and record the results and conclusions in the table below.


From the remaining paste, put 3cm3 in another test tube and add equal amount of benedict’s solution then heat, observe and record the results and conclusion in the table below.

(ii)
Repeat the procedure in a (i) above with lot B2.Record your observation and conclusion in the table below. 







    



 (8 marks)
	LOT
	FOOD TEST
	OBSERVATION
	CONCLUSION

	            B1
	Starch
	
	

	
	Reducing sugars
	
	

	            B2
	Starch
	
	

	
	Reducing sugars
	
	


(b) Account for the results obtained in the table for lots B1  and B2 




( 4marks)


Lot B1  


Lot B2  

3.
Below are photographs H,J,K and L  of different plant specimens. Examine them.

[image: image243.jpg]4

4. (a)

{bj
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MARKING SCHEME

SECTION A (60 MARKS)
Answer all the questions in this section in spaces provided.
State three very important roles of hydrochloric acid in the stomach. (3marks)
to activate pepsinogen to pcpsm .
to activate prorennin to rennin;
to kill micro-organisms/bacteria/pathogens; 3
to provide optimum/low pH for enzyme/pepsin/rennin activity;

How is the epidermis of a leaf of a green plant adapted to its functions ?(2marks)
cells are transparent to allow light to penetrate to photosynthetic tissues;

cells are horizontally placed/thin to reduce distance over which sunlight passes to
reach photosynthetic tissues;

has guard cells that control the opening and closing of stomata;

State three functions of the endoplasmic reticulum. (3marks)

transport of proteins;

synthesis of lipids;

transport of lipids;

Why is oxygen important in the process of active transport in cells? (1lmark) ,
to oxidise food substrate to provide energy; '
Why is active transport necessary in food absorption? (2marks)
to ensure complete absorption of all products of digestion;

State two aspects of light that affect the rate of photosynthesis. (2marks)
intensity;
wavelengin;

An experiment was set up is shown below.

[~ Glass tube

Distilled water

[ .
Sucrose sclurion

Suggest the observations made after 20 minutes. (lmark)
level of sucrose solution rose;

Explain the observations. (3marks)
visking tubing is semi-permeable; sucrose solution is hypertomc to distilled water;
water enters into the sucrose solution by osmosis;

M
P ~ o4

p ~<
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(a) (i)   Using observable  features only, state the division to which specimen H and J belong.                          
   H



               Division



               J



               Division



(ii)  Name the parts labeled R, S, and T in the photographs H and J 


(3marks)



(iii)State the type of asexual reproduction shown by specimen H and J. 


(1mark)

3. 
Below are photographs of specimens labeled D, E, F, G, H, I and J,obtained from plants. Examine them.


[image: image18.jpg]




Use the dichotomous key given below to identify the specimens. In each case state the steps followed to arrive at the identity in the table given below.



1 
(a)
Leaves parallel veined  ............................................................. go to 2



(b)
Leaves network veined .............................................................go to 4



2 
(a)
Leaves green ............................................................................ go to 3



(b)
Leaves purple ............................................................................Tradescantia



3
(a)
Leaf with thorns on margin ...................................................... Aloe



(b)
Leaf with smooth margin ......................................................... Zea

             4
(a)
Leaves simple ......................................................................... go to 5





(b)
Leaves compound ................................................................... Manihot



5
(a)
Leaves succulent ..................................................................... Bryophylum




(b)
Leaves non succulent.............................................................. go to 6



6
(a)
Leaf ovate ............................................................................... Bougainvillea




(b)
Leaf lanceolate ........................................................................Mangifera

	SPECIMEN
	STEPS FOLLOWED
	IDENTITY

	D
	
	

	E
	
	

	F
	
	

	G
	
	

	H
	
	

	I
	
	

	J
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1.    Name the gaseous exchange structure in woody stems.





(1mk)

2. Explain how high altitude affects the rate of breathing in humans.




(2mks)

3. What is the role of vasopressin in Osmo-regulation?






(1mk)

4. State three differences between members of division Bryophyta and Pteridophyta.


(3mks)

2. Name the structures associated with the following in human beings:

(i) Region of highest visual acuity.








(1mk)

 (ii)  Amplifications of vibrations.








(1mk)

3. In an experiment to observe some variations in length of leaves of Jacaranda, the following curve was obtained.

[image: image244.jpg]a) Identify the:-

i) Process V: (1mark)

- photolysis;

ii) Process X: (1mark)

- carbon (IV) oxide fixation;

iid) Gas W: (1lmark)

= Oxygen; ¢

b) In which part of the chloroplast does each of the following processes oecnx?
(2marks)

i) Process V: /

- granum;

ii) Process X:
- stroma; i

c) Briefly explain each of the following biological phenomenon.
i) In experiments to investigate the factors that affect the rate of photosynthesis,

aquatic plants e.g Elodea sp is used. (1mark)
the oxygen gas produced can be collected and the rate of production used as an

indicator of photosynthetic rate;

ii) Under normal field conditions, carbon (IV) oxide is the main limiting factor of

photosynthesis. (1mark)
the amount of carbon(IV) oxide in the air is fixed at 0.03% of air by volume where as the

temperature and light varies within the day;

Plants with variegated leaves accumulate less food than those with non-variegated

leaves under similar conditions. (1mark)
- variegated leaves have patches without chloroplasts hence less photosynthesis;

A student set up an experiment shown below using a freshly obtained leafy shoot.
The shoot was cut and mounted on under water.

Leafy shoot

Airbubble

a) State the name of the apparatus used in this experiment. (1mark)
& potometer;
b) Suggest the aim of the experiment. (1mark)

- to investigate the rate of transpiration;

M‘
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           Number of

        Individuals

                                                                               Height in cm
i. Identify the type of variation illustrated by the curve.





(1mk)

ii. Explain the cause of the variation you have named in (a) above.




(1mk)

iii. Give two examples of the above variation in human beings.




(2mks)

4. State three roles of Gibberellins in the growth and development of plants.



(3mks)

5.   (a)  If pepsiongen and trypsinogen were produced in their active forms, what would be their effect on the alimentary canal?









(1mk)

 (b)  How else is the alimentary canal protected from the effects stated in (a) above?    

(1mk)
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The diagram below illustrates an experiment to demonstrate the gas produced during fermentation.

Test Tube B

[image: image246.jpg],5% b, méﬂﬂttatll _bétwéﬁn Com(]lw Ancy Lnéc’wrﬂuﬁﬂ

1 Lt T o v . | (s . r
Gomloky WOt VI H L es In QomPLate. W&Morﬂwéé |

SAnyalyos (ILOur stages/ * NG lves threo 5&;«}%/

€og > LEV“V&')‘ VU&L’* AU E0q 79‘ NL{M/”\ > Acye * | i

L €99 hitigs Into Larvg Wi, - Eag  hattkes tate tho
5 Qo (Notele, i ftrent 1n Strutture Mmfl Wbl reseniblo e

(fTUD" aplvLe - L. ol . |
\ 1
EK["UJ}\, to tixng aﬂ@ai dom,rrv onle. . (ZM Ke)

5. B thfbl_’b,‘on b—P t-Q. de/el(‘/M'-ahé: 0(, t- Q (Q@’QL
et by the alitar Bud |

: l . : ' {
Te (hetaqralh kodew twe vametios 04
‘rk'ﬁ),{-’(r ey D1t L)J;\‘;T‘C,‘ Lot (ar'r[( ¥ (),.f)t;»K(‘( D =g
A ) :
S0 K Of A LD

ex? an U\S-;»\ oy G0 7)%d-f(\(7raj7¢w How na turoad_
Solo otion Mot deto, 0. o Survive 0—/ EaOh
Vet Ivks )

Jeﬂd(d o ’Vargé(’x{ & WAL (ﬂry'cu(/%&/}(gol PN » =¥/
noe  fhectrteey Ulon) wihd o e Blaok hrello i P

B s : (& (1/

1S €23y !:41}6 ooy Lag/ 7 W) /I”(J<4é t(\'\‘: /*A}([/O\‘JC’C!/; Cluus
’ 1 . ) =

L O

’

/A

-



[image: image247.jpg]) (\,\ . a) State one distinguishing feature between aerobic respiration and anaerobic respiration  (2mks)
h#n™

b) Explain why the presence of Oxygen affects the amount of Energy released during cellular
respiration (1mk)
oY
/ \\)\‘\Q J— . . .
i/ <. a) State three structural difference between the mammalian blood vein and blood capillary

/\,' v (3mks)
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          Lime Water


Water bath

      370C

After one hour the following observations were made:

· Gas bubbles appears in both tubes.

· White precipitate formed in lime water.

(k) Account for the above observations.







(3mks)

(l) Explain how you can set a control for the experiment.





(1mk)

7. (a)  Pure lines of black and white mice were crossed.  All the F1 generation were grey.  Explain the absence of 
white and black mice in the F1 generation.






(1mk)

 (b) Define multiple alleles.









(2mks)
8. The diagram below represents a chloroplast.
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(a)  Name the parts labeled M and L.







(2mks)

(b)  List two processes that take place in the structure labeled K.




(2mks)

9. Explain how geographical distribution of organism is an evidence of organic evolution.

(4mks)

10. A student used 1m2 quadrat to determine the population of striga weed in a 20m x 20m plot.  He collected the data and recorded it as shown below.

	Quadrat (throws
	Population of striga weed

	1
	19

	2
	12

	3
	11

	4
	14

	5
	16


Using the data above, determine the total population of striga weed.




(3mks)

11. (a)  Why is the Afferent arteriole wider than the efferent arteriole in the kidney nephron?

(2mks)

 (b) Explain why plasma proteins and blood cells are absent in glomerular filtrate.


(2mks)

12. Two strips A and B were from a potato whose cell sap was 30% sugar.  The strip A was placed in a solution of 10% sugar concentration while strip B was placed in 50% sugar concentration.

(a) What change was expected in strips A and B?






(2mks)

Strip A
Strip B:

(b)  Account for the results in strip A.







(3mks)

13. The diagram below represents a stage during cell division.

                           [image: image19.jpg]



i. Identify the stage of cell division.







(1mk)

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






(2mks)

14. The diagram below shows the difference in growth response to varying hormone concentration by root and shoot.

[image: image275.jpg]



             Growth 
              Response
                                                              Auxin Concentration

What is the effect of increasing auxin concentration on:

(i) Roots











(1mk)

(ii) Shoot











(1mk)

15. Give two structural differences between smooth muscles and skeletal muscles.


(2mks)

	Smooth muscle
	Skeletal Muscle

	(i) 
	

	(ii) 
	


16.  (a)  Name the structure on the bodies of Arthropods responsible for intermitted growth curve pattern. 
(1mk)

 (b)  Name the region in plants where the following take place:


(i)  Primary growth









(1mk)


(ii) Secondary growth









(1mk)

17.  (a)  State two importance of predation in an ecosystem.





(2mks)

 (b)  Apart from predation, state two other biotic factors that will influence the 

distribution of an organism in an ecosystem.






(2mks)

18. Differentiate between myopia and hypermetropia.






(2mks)

19. State two advantages of hybrid vigour.







(2mks) 

20. Explain how the following factors determine the amount of energy human being requires in a day.

(i) Basal Metabolic Rate.









(1mk)

 (ii) Age











(1mk)

21. Explain the significance of the following processes in living organism.

(d) Reproduction
.









(1mk)

(e) Irritability.










(1mk)

(f) Excretion.










(3mks)

22.  (a)  What is the role of diastema in herbivores.






(1mk)

 (b)  Name the two types of periodontal diseases.






(2mks)

 (c)  What is the significance of emulsification?






(1mk)

23. Name two organelles present in unicellular organism but absent in cells of multi-cellular organisms.
(2mks)

24. Explain how increased temperature affects the rate of transpiration in plants.

25. Explain the adaptations of collenchyma as a tissue in plant.





(2mks)

26. Name the disease of blood characterized by:

(i) Crescent shape haemoglobin.








(1mk)

 (ii) Abnormally large number of white blood cells.






(1mk)

27. A rainbow lizard was seen basking on a rock. Name two ways by which it gained heat by these behavioural process.











(2mks)

NANDI NORTH DISTRICT JOINT MOCK EVALUATION TEST 2013

231/2

BIOLOGY

PAPER 2

1. The diagram below shows how gaseous exchange occurs across the gills of a fish.
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a) From the diagram above, water and blood flow in opposite direction.

(i) Give the term used to describe this type of flow.





(1mk)

(ii) Explain the significance of this type of flow.





(2mks)

b)   Name two organs in human beings that display the flow system named in (a) (i) above.

(2mks)

c)  
Explain why the gills of a fish are:

(i) Highly vascularised.









(1mk)

(ii) Thin walled










(1mk)

(iii) Moist











(1mk)

2. A pea plant with round seeds was crossed with a pea plant that had wrinkled seeds. The gene for round seeds is dominant over that for wrinkled seeds.

Using letter R to represent the dominant gene state:

i. The genotype of parents if plant with round seed was heterozygous.




(2mks)

ii. The gametes produced by the round and wrinkled seed parents:-

Round seed parent









(1mk)

Wrinkled seed parent.









(1mk)

iii. The genotype and phenotype of F1 generation.  Show your working.



(3mks)

iv. What is a test-cross?







(1mk)

3. A student set up an experiment to investigate a certain process.  Study it and answer the questions that follow.  The cubes are of the same size and shape.

[image: image21.jpg]



i.    (i)  Name the process being investigated.






(1mk)

 (ii) What observations would be made after 40 minutes?




(2mks)

ii. Account for your observation.







(4mks)

iii. Suggest a control experiment for this experiment.





(1mk)

4. The diagram below represents a villus.

[image: image22.jpg]



i. (i)  State the roles of the following structures in the villus:





(2mks)

 Capillary
   Lacteal: 
(ii)  The epithelial cells, one of which is shown enlarged on the figure have microvilli on their exposed surface.  Suggest an advantage of these microvilli to the epithelial cells.




(1mk)

ii.  (i)  Name the process by which the products of digestion, present in high concentrations in the ileum, would pass 
into the capillaries.









(1mk)

 (ii) Describe how the capillaries are adapted to allow this process to happen   efficiently.

(2mks)

iii. Some substances are absorbed into the capillaries by active uptake.

(i) Explain why active uptake is sometimes necessary.




(1mk)

(ii) Suggest why active uptake stops when the epithelial cells of the ileum are exposed to a respiratory poison.










(1mk)
5. The diagram below shows a cross section through the female part of a flower.

[image: image23.jpg]Style

Antipodal cells




a) Name the structures labeled W, X and Y.







(3mks)

b) State two functions of the pollen tube.







(1mk)

c) What happens to antipodal cells after fertilization?






(1mk)

(d) What does semi-permeable membrane represent in an animal cell




(1mk)

(e) Name the structure labeled K and state their role.






(2mks)

SECTION B

Answer question 6 (Compulsory) and any other one question from this section.

6. In an experiment, a plant was exposed to different light intensities and a range of carbon (IV) oxide concentration in a green house.  Rate of photosynthesis was then determined using the product formed. The product was measured in mg-sec(s).
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i. Plot a graph of rate of photosynthesis against carbon (IV) oxide concentration.


(7mks)

ii. (i)  At what interval of carbon (IV) oxide was the rate of photosynthesis determined?
 
(1mk)

(ii) The amount of carbon (IV) oxide in the atmosphere air is about 0.03%.  What was the rate photosynthesis at this concentration in dim light?







(1mk)

iii. Suggest the factors which was limiting the rate of photosynthesis between 0.12 and 0.20% carbon (IV) oxide in:

i. Dim light.










(2mks)

ii. Bright light.










(2mks)

c)  (i)  Explain the advantages of the leaf being broad and flat.




(2mks)

 (ii) What is the fate of excess products of photosynthesis?




(2mks)

d) Describe how photosynthesis theory accounts for changes on stomata rhythm during the day.
(5mks)

7.  
 (a)  Explain why plants lack elaborate excretory organs like those found in animals.


(3mks)

(b)  Name five methods of excretion in plants.






(5mks)

(c)  State any six excretory products in plants and give economic uses.
      
        

 (12mks)

8. How is the human eye adapted to its function?



                      

(20mks)
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Each candidate will require;

· 10ml of a sample of food labeled X.

· 2ml of Benedict’s solution labeled Y.

· 2ml of DCPIP solution labeled J.

· 2ml of Sodium Hydrogen carbonate solution labeled K.

· 2ml of 1% copper sulphate solution labeled L.

· 2ml of Dilute Hydrochloric acid labeled M.

· 2ml of Sodium hydroxide solution labeled N.

· One filter paper.

· 4 droppers.

· 4 test tubes.

· Source of heat.

· Access to distilled water in a ratio of four candidates to one wash bottle.

· Test tube rack and holder.

· 10ml measuring cylinder.

NB: A food sample X is prepared by mixing sucrose, ascorbic acid and distilled water in the appropriate proportion (Sucrose + Ascorbic acid + Distilled water)
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Answer all questions in this section in the spaces provided.
1. You are provided with photographs of specimens labeled S1, S2, Q, X and Y.  Examine them carefully and answer the questions that follow.

[image: image25.jpg]



2. Using observable features in the photographs, complete the dichotomous key given below.

(3mks)

1. (a)  Leaves parallel veined …………………………………………… ….
go to 2

(b) Leaves net veined………………………………………………………
go to 3

2. (a)  Leaves green………………………………..………….………………    Graminae

(b) Leaves purple …..…………………………………………..………….     Commelinaceae

3. (a)  Leaves simple …………………………..………………………… ….
go to 4

(b) ___________________…………………………………………………
go to 5

4. (a)  Leaves margin smooth …………………………………………………   Nyctaginaceae

(b) ___________________………………………………..………….……    Malvaceae

5. (a)  Trifoliate leaf ……………………..…………………..……………….     Asteraceae

(b) _____________________………………………………….… ………     Cassia

3. Use the completed dichotomous key to identify the family to which each specimen belongs.

  (10mks)

       SPECIMEN


STEPS FOLLOWED



         IDENTITY

S1


……………………………………………..

……………….

S2


……………………………………………..

……………….

Q


……………………………………………..

……………….

X


……………………………………………..

……………….

Y


……………………………………………..

……………….

4. State how specimen S2 is adapted to its mode of pollination.





(3mks)

a. Below is a photograph obtained from the pelvic region of a human being and showing some bones of the vertebral column.  Examine it carefully and answer the questions that follow.

[image: image276.png]



5. Identify the bones labeled 1, 2 and 3.







(3mks)

6. (i)  Name the type of joint formed at the proximal end of bone 3 as it articulates with the adjacent bone.












(1mk)

 (ii) Give an observable feature on bone 3 for your answer in (b) (i) above.



(1mk)

7.  (i)  Identify the part labeled P.








(1mk)

 (ii) Give two functions of the part identified in (c) (i) above.





(2mks)

8. Using observable features only, state how bone 1 is adapted to its functions.      


 (2mks)

9.  (i) Identify the part labeled Q.








(1mk)

 (ii) Give the function of the part labeled Q.







(1mk)

3. You are provided with a sample of food labeled X in solution form, solution Y (Benedict’s Solution), solution J (DCPIP), Solution K (Sodium hydrogen carbonate), Solution L (1% copper sulphate), solution M (Dilute hydrochloric acid) solution N (sodium hydroxide) and filter paper.  Carry out tests on the food sample to identify the type of food substance present.  








(12mks)

	Food being tested for
	Procedure
	Observation
	Conclusion 


BARINGO NORTH TRIAL EXAMINATIONS- 2013 
Kenya Certificate of Secondary Education (K.C.S.E.)
231 /1 
BIOLOGY PAPER ONE (THEORY)

1.
What is biology?








          

(1 mark)

2.
Give two skills gained by a student learning Biology.



         

 (2 marks)

3
a)
Name the unit of classification that has the least organisms.


         

 (1 mark)


b)
State the application of Binomial nomenclature in naming organisms.
        
 

 (1 mark)

4.
What is the importance of using a hand lens in classification of organisms
        


 (1 mark)

5.
Give the function of each of the following parts if a light microscope


i)
Revolving nose piece.







        

 (1 mark)

         ii)
Condenser.








       
 
 (1 mark)

6.
The following is a drawing of a cell structure
[image: image277.png]Number of
individuals
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i)
Identify the cell structure.





        



(1 mark)

ii)
Give the function of the part labelled R.



       



(1 mark)

7.
Which organelle would be abundant in a:


i)
Sperm cell.







       


(1 mark)


ii)
Palisade cell.







    
 

  (1 mark)

8.
Distinguish between diffusion and active transport.


                 


 (2 marks)

9.
Give two importance of nutrition in living organisms.



      

(2 marks)

10.
Name the organism that exhibits the following mode of feeding;


i)
Herbivorous







     


  (1 mark)


ii)
Carnivorous







  
   

 (1 mark)
11.
Below are diagrams of mammalian teeth

[image: image278.jpg]





Giving a reason identify each type of tooth 







( 4 marks)
12   a)
State the importance of each of the following steps when testing for non-reducing sugars:


i)
Boiling food sample with dilute hydrochloric acid.





(1 mark)


 ii)
Adding sodium hydrogen carbonate to a mixture of food sample with dilute Hcl

(1 mark)


b)
What causes emulsification in human body






(1 mark)

13.
Below is a longitudinal section through a dicotyledonous root tip

[image: image279.png]Test - tube submerged
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i)
Name the type of cells found in part Q







(1 mark)


ii)
Give the function of the part labelled P







(1 mark)

14.
What is the importance of cohesion and adhesion forces in transpiration.
        



(2 marks)

15.
How do the following structural adaptations minimize the rate of transpiration?


i)
Leaf folding










(1 mark)
ii)
 Thick waxy cuticle









(1 mark)

16.
State the role of the following in mammalian heart


i)
Semilunar valves










(1 mark)


ii)
Cuspid valves










(1 mark)

17.
What makes the osmotic pressure of guard cells fall at night.





(1 mark)

18
Where does gaseous exchange take place in plant stems






(1 mark)

19.
Explain the importance of respiratory surfaces being


i)
Thin walled










(1 mark)


ii) Moist











(1 mark)

20.
A land insect died when its abdomen was completely smeared and covered with Vaseline jelly. Explain 
(2 marks)

21.
a)
Suggest two reasons why animals require specialized excretory organs as compared to plants.        
(2 marks)


b)
Name the part of the nephron where counter current flow occur.

        


 (1 mark)
22.
Give the difference between respiration and gaseous exchange.

       
       


(2 marks)

23.
State the uses of the following plant excretory products:

       i)  Quinine











(1 mark)

       ii)
Rubber











(1 mark)

24.
Name the type of asexual reproduction exhibited by members of monera kingdom


(1 mark)

25
Give two conditions necessary for the growth of fungi


                         


(2 marks)

26
a)
State three (3) classes of the sub division Gymnospermaphyta.




(3marks)

b)
Give one structural difference between a monocotyledonous and a dicotyledonous leaf.   

 (1 mark)

c)
While walking through the school play ground, a student came across an organism with the following descriptions:-

-A pair of antennae

-Two pairs of wings

-Segmented abdomen

-Three pair of legs

        i)      Give the phylum and the class that the organism belong.





(2 marks)

       ii)     Name the three body parts in the organism.



         


 (3 marks)

27
a)
What instrument is used to measure humidity.




         

 (1 mark)

b)
State three requirements for estimation of population size using the quadrat method.      

(3 marks)

c)
Give two effects of radioactive emissions




         


 (2 marks)

28.
a)
Mention the causal organism of:-



i)
Cholera











(1 mark)



ii)Malaria











(1 mark)


b)
Give two symptoms of typhoid




                      


 (2 marks)


c)
   i)
What is reproduction?









(1 mark)


     ii)
How is reproduction important to living organisms?

                      


 (2 marks)

29.
Below is a diagram of a mature embryo sac

[image: image280.png]



i)
Name the type of cells labelled P








(1 mark)
ii)
What is the role of the part labelled Q







(1 mark)

30
a)
What is the role of each of the following hormones in a female human     being

i)
    Luteinising hormone.









(1 mark)

ii)
Progesterone. 










(1 mark)


b)
Give two internal factors in a seed that affect seed germination.                           

 
(2 marks)


c)
Define the first Mendel law of heredity.







(1 mark)

d)
Distinguish between homologous and analogous structures.


           


(2 marks)
BARINGO NORTH EXAMINATIONS-2013
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Answer ALL the questions in this section in the spaces provided.

1.
In human beings the phenotypes with respect to the condition of sickle anaemia are as follows:

a)
Carry out a genetic cross to predict the outcome of a man and a woman with the sickle cell trait.
(4 marks)


b)
What are the phenotypic  and genotypic ratios?.



    


 (2 marks)


c)
Name the two possible sets of chromosomes that can be found in a normal cell  


(2 mark)
2.    The diagram below represents a food web from Lake Nakuru national park
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a)
With a reason, identify the organism with the largest biomass.

  


(2 marks)

b)
From the food web isolate a food chain ending with snakes as tertiary consumer.


(1 mark)

c)
i)
Name any two organisms not shown in the food web but would be present in the ecosystem.
(1 mark)

ii) What is the role of the organisms stated in (i) above in the ecosystem.
          


 (2 marks)


d)
From the food web, snakes and leopards feed on rabbit. What name is given to this kind of competition.(1 mark)


e)
Name an organism that may be both secondary and tertiary consumer.



  (1 mark)

3.
Fig 1.1 Shows a seed before germination and Fig 1.2 shows the same seed after it has become a seedling
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a)
Identify structures A and B





      


  (2 marks)


b)
i)Suggest a food likely to be stored at C.


                    



  (2marks)


2)
Explain how this food:-



i)
Is made available for the process of germination.

      




(2 marks)



ii)
Travels to D in fig. 1.2 Is used at D






       

(2 marks)
4
The figure below shows the effect of temperature on an enzyme-catalyzed reaction.

[image: image28.png]Rate of
reaction





a)
Account for the shape of the graph:


i) Between points A and B



                   


 
(2 marks)


ii) Beyond C





                



 (2 marks)


b)
What is point X?






       
       


 (1 mark)


c)
Name two other factors that affect an enzyme-catalyzed reaction.
       



(2 marks)


d)
State the enzyme found in living tissues that breaks down hydrogen peroxide.                                         (1 mark)

5.
State the function of each of the following apparatus.


     
      


(1 mark)


i)
Sweep net


ii)
Pooter


b)   What is a species?






   
      


(1 mark)


c)
State three principles that govern binomial nomenclature.

    



 (3 marks)


d)
Why is classification of living organisms necessary

                



 (2 marks)

SECTION B
(40 MARKS)

Answer question 6 (Compulsory) and either 7 or 8 in the spaces provided

6.
A man carried out an experiment to find out the effect of water and 0.9% salt solution on urine production. On the first day he drank one litre of wate (X). On the second day he repeated the experiment but instead of water, he drunk one litre of 0.9% salt solution (Y). The experimental results are as shown in the table below.

a)
Using a suitable scale, draw graphs of urine produced in cm3 per hour against time.

b)
From the graph determine the:- 


i) Amount of urine produced in the second hour when the man drunk one litre of water.
     
(1 mark)


ii) The rate of urine production between the first and second hour after the man had drunk one liter of water. Show your working.


          






       
(2 marks)

c)
What does the shape of the curve representing column X tell us about the rate of urine production? 
(2 marks)

d)
Explain the difference between the rate of urine production in graph X and Y. 

       
 (2 marks)

e)
Why do you think that drinking one litre  of (0.9%) sodium chloride solution made litre difference to the urine output?





          





        
(2 marks)

f)
What does the comparisons of the results of the experiment indicate the effect of the kidney on the osmotic pressure of the blood plasma?


        




        
(2 marks)

g)
What does the results of the experiment indicate about the effect of the kidney on the volume of blood plasma?





                    





       
(2 marks)

7.
  Explain how the mammalian heart is adapted to perform its function.

      

      
(20 marks)

8.
a)
What is drug abuse?







                   
(2 marks)


b)
Describe the socio-economic problems associated with drug abuse.

        
    
 (18 marks)
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· Olive oil

· Four test tubes

· Source of heat
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1.
Examine the photographs below and answer the questions that follow

[image: image29.png]CS of Specimen E




a)
Specimen R was obtained from fruit development of a tomato fruit


i)
Name the parts labeled A,B,C,D,E







(5 marks)


ii)
State the type of fruit represented by E.







(1 mark)


iii)
Give reasons for your answer in (ii) above.






(1 mark)


b)
State the type of placentation shown by the specimen S and T.




(2 marks)

c)
i)
State the agent of dispersal of specimen T and E


           



(2 marks)


ii)
Give reason for your answer in (c) i above.



           


(2 marks)

d)
List three observation differences between specimen E and T.

 


(3 marks)

2.
You are provided with:


i)
Olive oil


ii)
Solution F


iii)
Solution K (concentrated sodium hydrogen solution)

[image: image281.png]


a)
Using the reagents provided carry out, food tests to determine the food substance(s) present in solution F.













(6 marks)

b)
Into a test tube, put 2 cm3 of distilled water and add 8 drops of live oil. Then add 8 drops of solution K. Shake it and allow standing for two minutes.





i)
Record your observations





           


(2 marks)


ii)
Name the process that has taken place in the test tube.





(1 mark)


iii)
State the significance of the process named in b(ii) above in digestion.



(1 mark)


iv)
Name the:



Name the:-


I)
Digestive juice in humans that has the same effect on oil as liquid K.



(1 mark)


II)
Region of the alimentary canal into which the juice named above is secreted. 


(1 mark

III)
State two salts found in the digestive juice named in iv (I) above
        



(2 marks)

3.
The micrograph below shows stages in a type of cell-division that occurs in organisms.


[image: image30.png]




a)
State the type of cell-division








(1 mark)


b)
Identify the stages indicated by letter:- V,X,Y,Z






(4 marks)

c)
Name the type of cells  in which the above process occurs.




(1 mark)


d)
State two significance of this type of cell division



           

(2 marks)


e)
From the micrograph, suggest with reason(s) whether the cell-division shown occurred in plants 
or animals.








          



(2 marks)
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1.

State two main branches of biology.





         


(2 marks)

2.

Name the cell organelle which perform the following function:-


i)  Formation of spindle fibres during cell division



          


 (1 mark)


ii) Other than the function given in (i) above, state other function of the organelle.


(1 mark)

3
   a) An electron microscope has a much greater resolving power than a light microscope. Explain   the meaning of the term resolving power.




         



  
(1 mark)

  b) Give a reason why an electron microscope cannot be used to study life specimen.

 
(1 mark)

4
 The following is the dental formula of a mammal.


a) State the mode of nutrition of the animal.







(1 mark)


b) Calculate the number of teeth in the animal.






(1 mark)

5    The diagram below illustrates a process in a given species of organism


[image: image31.png]




a) Name the organism









(1 mark)


b) Suggest the kingdom to which the organism belong giving one reason
           


(2 marks)

    Reason


c) Identify the process that is taking place.







(1 mark)

6

a)
Explain two characteristics of arthropoda makes them most successful of invertebrates.         
(2 marks)



b) State any two economic importance of fungi.



        
                
(2 marks)

7

State the importance of the following features in gaseous exchange.


a) Presence of cartilage in trachea.





          
  

(1 mark)


b) Large surface area of the lungs.






  

 (1 mark)

8

State two roles played by active transport in animals.



           


 (2 marks)

9.

Distinguish between test cross and back cross as used in genetics.

            


(2 marks)

10.
Explain how the rate of transpiration is affected by the following factors.


a)
Size of leaf










(1 mark)

b)
The relative humidity









(1 mark)

11
An experiment set-up shown below were to investigate a certain process

[image: image32.png]tarch and ghacose solution





After 20 minutes; a student tested the sample from the beaker for starch and glucose. The results were recorded in the table below.


[image: image33.png]Time Start after 20 minutes
Starch Absent Absent
Glucose Absent Present






a) Explain the presence of glucose in the water sample.





(1 mark)

b)  What change occurred in volume of liquid in:-


i) Beaker











(1 mark)


ii) Visking tubing










(1 mark)

12.
Write the sequence of messenger RNA (M-RNA) that would be coded from the DNA strand shown below.













(1 mark)


_____C_____A______T_____G______A_______A_____G_____T

Sequence of RNA.

13
Give the role of the following parts of the male reproductive system.

          


 (3 marks)

a)
Epididymis

b)
Prostrate gland

c)
Urethra
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15.
The diagram below shows stages in mitotic cell division.


[image: image35.png]



ii)
Name stages A and B.





                   


 (2 marks)

iii)
What is the significance of mitosis in living organisms.

        



 (2 marks)

16.
State the importance of each of the following features in animals


a) Solid food being broken into small pieces.



       



 (1 mark)

b) Presence of caecum in herbivorous mammals.



       


 (1 mark)


c) Long ileum in man.






       


 (1 mark)

17.
Name two structures for gaseous exchange in aquatic plants.


      


(2 marks)

18.
State one of each of the following plant excretory products.


     


(2 marks)


a)Tannin

b)Papain

19.
Name the method by which excess water is excreted from plants leaf surface in liquid form

 (1 mark)                                                                                                                                                              
20.
Name the fluid that is produced by sebaceous glands.


    
      

(1 mark)


i) State two roles of the fluid stated above.




     

 
(2 marks)

21.
The diagram below shows a pollen tube as it develops down in the style.


[image: image36.png]




a) Name the part labelled M and N.



                                 


(2 marks)


b) State the functions of the part labelled M




        


 (1 mark)

22.  Distinguish between






                    
 
 (2 marks)


a)Protandry and protogyny


b)What is the importance of metamorphosis 




           


(2marks)

23
a)
Name one end products of anaerobic respiration in plants.


           

(1 mark)

       b) i)Give the identity of substance R.




  
           

(1mark)

            ii)
Give an equivalent of substrate R in animals produced in a similar process.


(1 mark)


c) Explain the term obligate anaerobes.







(1 mark)

24.
Briefly describe how the belt transect can be used in estimating the population of a shrub in a grassland.








                     



  (3 marks)

25.
Explain the following terms in reference to its members

a) Order












 (1 mark)

b) Genus












(1 mark)

26.
 Name two end products from light reaction that are used in dark reaction.
           


(2 marks)


b) Name the structural units of lipids.





            

 (1 mark)


c) State two important functions of lipids in living organisms.

          

 
(2 marks)

27.
a)
State the function of tricuspid valves of a mammalian heart.


           

 (1 mark)

       b)   Explain why the heart muscles are said to be myogenic.





(1 mark)


c)
Name the blood vessel that supply blood to 


i) Head











(1 mark)


ii) Legs











(1 mark)

28   a) what is seed dormancy









(1 mark)

       b) Define the term apical Dominance.







(1 mark)

29. Explain the following concepts as used in evolution


a) Adaptive radiation.









(1 mark)


b) State two advantages of natural selection to organisms.


           


(2 marks)


c) Explain how biology is an evidence to organic evolution.





(1 mark)
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1.
In an experiment, equal volume of blood were incubated for one hour with different salt concentration. After incubation the number of red blood cells in each set up was determined. The result are as shown in the table below.


[image: image37.png]Setup Salt concentration percent Number of red blood cells
after incubation.

& 0.9 Al normal

B 05 Fewer than normal

c 03 None






a)
Account for the result in set up A.





         

 (2 marks)

b)
In what way would you expect the cells in set up to differ from those in set up A? 

 (1mark)

c)
What observation would you expect to make with regard to the number of red blood cells if the experiment was repeated with a salt solution of 1.4 %


           


 
 
 (2 marks)

d)
What process head to the observations made in B and C.



 

 (1 mark)

e)
State two roles of the process mentioned in d above in plants.



              (2 marks)

2
a) 
Name two types of digestion that takes place in the mouth.


            


(2 marks)


b)
List two functions of hydrochloric acid in digestion.



           

(2 marks)


c)
What is the role of the liver in digestion.




            


(2 marks)


d)
Explain the following terms



a)
Peristalsis






           


 

 (1 mark)


   b)  Assimilation








  
              (1 mark)
3.
The diagram below is a summary of blood clotting mechanism in man


[image: image38.png]Blood
platelets

Blood platelets (Thrombocytes)
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a)
Name substrate M Y and ion X.




      


  
(3 marks)

b)
What is the significance of the process shown above?

       



(2 marks)

c)
What other structure in the body can produce thromboplastin?
       


 
(1 mark)

d)
How can low blood volume be normalized?



      



  (1 mark)
e)
Explain why blood rarely clots inside blood vessels.


       



 (1 mark)

4
a)
Explain how each of the following factors affect living organisms within an ecosystem.

i)
Predators.






     

  


(2 marks)

ii)
Light.






                  

  

(2 marks)

iii)
Competition.






      

  


(2 marks)


b)
Explain the role of each of the following features on Xerophytes.

i)
Succulent stems and leaves




       

  


 (1 mark)

ii)
Short life cycle





          


   


(1 mark)

5
a)
What is gene linkage







      

(1 mark)


b) Haemoglobin is a sex linked trait

i)
If a normal woman but carrier for haemophilia marries a normal man, work out the phenotypes of the offspring using a genetic cross.


      






 (4marks)


c)
Why is haemophilia more common defect in males than in females.

      


 (1 mark)

d)
Other than haemophilia state any other sex linked defect in man.

        


 (1 mark)

6.
During germination and growth of a cereal the dry weight of endosperm, the embryo and total  dry weight were determined at two day intervals for fourteen days. The result are as tabulated below.

[image: image39.png]Time in (days) Dry weight (mg)
Endosperm | Embryo Total

0 47 5 52

2 44 5 49

4 39 8 47

6 22 17 39

8 10 28 38

10 4 35 39

12 2 42 44

14 2 44 46





a)
 Using the same axis, draw graphs for dry weight of endosperm, embryo, and total dry weight against time 


  






                        

 (7 marks)


b) What was the average dry weight of embryo on day 2?


       


 (1 mark)


c)  Account for the shape of the curve for 


i)
Embryo from day 2 to day 12



  

     

 (2 marks)


ii)Total dry weight (gm) from day 0 to day 14.
 
    

    

 (3 marks)


d)
After how long was the dry weight of 


i) Endosperm 30 g?






      


 (1 mark)


ii) Embryo 35?







     

 
 (1 mark)


e) Explain the role of water in seed germination.


                 


 (3 marks)

f)
Other than water what two environmental factors are required for seed germination?

 (2 marks)

7
a)
What is the significance of transpiration to plants.


                

 (4 marks)

        b)
Explain how various environmental factors increase the rate of transpiration   


 (16 marks)           
8
a)
Describe how urea is formed.






      

 (5 marks)


b)
Describe the path followed by urea until it is eliminated from the body.
    


 (15 marks)
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Starch suspension labelled liquid X

Iodine solution

2 M HCl (3 ml)

2 droppers

Measuring cylinder (10 ml size)

Means of heating

5 test tubes

Distilled water

White tile

Water bath
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BIOLOGY  


PAPER 3 - PRACTICAL

1
You are provided with liquid X and substance Q

a)
Place three drops of liquid X into a white tile. Add four drops of iodine solution and record your observation.















(1 mark)

b)
Pour 2 ml of liquid X in a test tube. Add 2 ml of Benedict’s solution, boil the mixture. Record your observation.













(1 mark)

c)
  Label three test tubes as set ups A, B and C. Place 3 ml of liquid X into each of the set ups


Divide substance Q into three portions.


To set up A add one portion of substance Q and shake.


Place the second portion of substance Q into a test tube. Add 1 ml of water to it and boil for four minutes. Add it to set up B and shake.


To set up C, Add a third portion of substance Q. Add 8 drops of 1 m HCl and shake.


Place the three set ups in a warm water bath maintained at 37oC for 30 minutes. Cool the set up by dipping the boiling tubes in cold water.


Place 2 ml of the contents of each set up into three separate test tubes.


Add equal amount of Benedicts solution to each of the three test tubes and boil.


Record your observations;


Set up A










 
(1 marks)


Set up B










 
(1marks)


Set up C











(1marks)
d)
Account for your observations in the set up:-







Set up A.










  
(2marks)



Set up B.







          



 (2 marks)



Set up C.






                      



(2marks)

e)
Give the most likely identity of  substance Q



          

  

(2marks)

f)
Why was the water bath maintained at 37oC
                                              

 

 (1 marks)

g)
What is the fate of the product of set up A in an organism?



 

(1mark)

h)
Name a part in a seed where the process you have named in (g) above occurs.
   


 (1mark)

[image: image282.jpg]


2.
You are provided with specimen G in the photograph below.

a)
Identify the phylum and class to which the specimen belongs       
  



(2 marks)


b)
Name and state function of part labelled A.
                              
  


(2 marks)


c)
Draw a labelled diagram of organ protected by                            




 (3 marks)


d)
State three adaptation of the organ drawn in C above.
       
           



 (3 marks)


e)
What is the importance of the following features to daily survival of specimen G.

i)
Silvery pigment










(1 mark)

ii)
Secretion of mucus beneath the scales

       





(1 mark)

[image: image283.png]Stopper
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3
a) Using the photograph of specimen shown below, answer the questions that follow.

i)
State the method of dispersal of the above specimen and give a reason for your answer

 (2 marks)

b) 
Use figure A and B shown below of fruit types to answer the questions that follow.


i) 
Name the type of fruit shown by figure A.







(1 mark)

ii) 
What type of placentation and gynuecium does fruit B exhibit.

 


(2 marks)

iii)
Identify one feature that adapts fruit A to its agent of dispersal. 




(1 mark)

c)
The diagram below represents a living organism


i) 
State the type of asexual reproduction the above organism exhibits.
 



 (1 mark)

ii) 
Briefly describe how the above named type of reproduction takes place.   
 


(4 marks)

iii) 
Other than physical environmental conditions give one conduction necessary for the above named type of asexual reproduction to take place.
  








(1 mark)
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1. 
State two mechanisms by which small molecules such as glucose enter cells.  


(2marks) 

2.  
In an investigation a student collected two plants A and B. Plant A had hairy leaves and few     stomata which were sunk into the epidermis.  Leaves of plant B were broad and had many stomata on the upper surface only.  

      a)  In which habitat would you find plant A  







(1mark) 


Plant A:
...........................................................................


Plant B:
...........................................................................





(1mark) 

3.  
How would one find out from a sample of urine whether a person is suffering from diabetes Mellitus?(3marks) 

4. 
 Outline three roles of active transport in the human body.  





(3marks) 

5.  
 a)  State two processes that take place during interphase.  





(2marks) 

 b)  What is double fertilization 








(2marks) 

6.  
Below is a diagram of an organism. 


[image: image40.png]Cytoplasm

Hucteus

Food
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a) i)  Name the phylum to which the organism belong. 





(1mark) 


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






(1mark)

7.  
What characteristics do gills of a fish and mouth cavity of a frog have in common that enable 
them to be efficient in gaseous exchange?  









(3marks) 

8. 
  A process that occurs in plants is represented by the equation below. 

  
  C6 H12O6 


2C2H5OH + 2CO2 + Energy. 


i) Name the process 









(1mark) 


ii)  State the importance of this process 







(2marks) 

9. 
a)  Account for the loss in dry weight of cotyledons in a germinating bean seed.  


(1mark) 

   
b)  What is the effect of gibberellins on shoots of plants? 





(2marks) 

10. 
a)  Name the material that strengthens xylem tissue.  






(1mark)
b)  Name the tissue that is removed when the bark of a dicotyledonaceous plant is ringed. 
             (1mark)

11. 
a)  State two structural differences between ribonucleic acid (RNA) and deoxyribonucleic acid  (DNA)(2marks) 

12.  The chart below is a summary of the blood clothing mechanism in man. 


[image: image41.png]Prothrombin x
—————— | Thromhoplastin
Thrombin
Fbrinogen | — f 7






Name 


i) The blood cells represented by X








(1mark)


ii)The metal ion represented by Y








(1mark) 


iii)The end product of the mechanism represented by Z 





(1mark) 

13.  Bacteria, oxygen and water are added into a sewage treatment plant.  Give the function of each of the items added. 













(3marks) 

14.  Distinguish between divergent and convergent evolution 





(2marks) 

15.  A person was walking a long a lonely dark path when suddenly he saw a gang of thieves approaching. 

a)  State the hormone that was secreted in his body and the gland from which the hormone    was secreted.  












(2marks) 


b)  State the effects of the hormone stated in (a) above on the person’s 



i)  Circulatory system 









(1mark) 



ii)  Breathing system 









(1mark) 

16.  a) Explain the presence of proteins in urine 







(1mark) 

 b)  Explain what happens in humans when the concentration of glucose in the blood decreases below the normal 




level.  











(2marks) 

17.  a)  Briefly explain the absorption of fatty acids and glycerol in the ileum 



(1marrk) 

       b)  Explain the role of roughage in digestion.  






(1mark) 

18.  State three possible ways in which food could be transported in the phloem 



(3marks) 

19.  The figure below shows changes that takes place during menstrual cycle in human. 


[image: image42.png]




a)  Name the hormones whose concentration are represented by curves F and G 


(2marks) 


b)  State the effects of the hormones named in (a) above on the lining of the uterus. 



F:  











(1mark) 



G: 











(1mark) 

20. 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 A during germination of the seed.  



(2marks) 

21. Name one waste product that is 


a)  Almost absent in the renal vein but is normally present in the renal artery 



(1mark) 


b)  Transported in the blood but not removed by kidneys.  





(1mark) 

22.  a) Name the structures used for gaseous exchange in spermatophytes.  



(2marks) 

       b)  How is aerenchyma tissue adapted to its function?





(2marks) 

23.  a)  What is meant by the term sex-linked genes 






(1mark) 

       b)  State any two examples of sex-linked traits 






(2marks) 

24. The diagram below represents the flow of energy in a food chain 


[image: image43.png]Energy flow from the sun

7

Secondary Consumer

i

Primary consumer

—

i

Energy lost from

Producer

the food chain
—






a)  Suggest a reason why the energy labelled P does not enter the food chain.  


(1mark) 


b)  State one way in which energy is lost in the food chain. 





(1mark) 

c)  Give reasons as to why the biomass of the primary producers is greater than that of   primary   consumers in a balanced ecosystem. 









(2marks) 

25.  a)  What is importance of variation. 








(1mark) 

       b)  Explain how gamete formation leads to variation.






(2marks) 

26. State two ways by which the skin prevents entry of micro-organism into the body.     


 (2marks) 

27. a)  Name the cell organelle that would be abundant in 


i)   Skeletal muscle. 










(1mark) 


ii)  Palisade cell. 










(1mark) 

      b)  Distinguish between resolution and magnification as used in microscopy.



(2marks) 

28. Outline any two examples of discontinuous variations in humans. 




(2marks) 
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SECTION A:

Answer all questions in this section

1. 
The diagram below shows the base sequence of part of a nucleic acid strand.  Observe it and      answer the questions that follow. 


 G T T A C G C A


a) What do the above letters represent 







(1mark) 


b)  Giving your reason identify the type of nucleic acid 





(1marks) 

c)  Show the complementary R.N.A strand. 







(2marks) 
d)  Haemophilia is a genetic disease which is transmitted through recessive gene linked to the X chromosome.  A woman who is a carrier for the haemophilia gene married a normal man.Showing your work, work out the genotypes of their F1 off spring 








(4marks) 

2. 
The diagram below shows blood circulation in a mammalian tissue 

[image: image44.emf]



a)  Name the parts labelled P and Q








(2mark) 


b) Name the substances that are 



i)  Required for respiration that move out of capillaries 





(1mark) 



ii)  Removed from tissue cells as a result of respiration.  





(1mark) 


c)  Explain how substances move from blood capillaries into the tissue cells.  



(3marks) 


d) Name one component of blood that is not found in the part labelled P. 



(1mark) 
3. 
The following experiment was set up to investigate the action of protease on egg white.  


[image: image45.png]2cm? of water
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 It was observed that after 15 minutes the contents of beaker A become clear and contents of   beaker B turned cloudy. 


a) 
Explain why contents of beaker A become clear 






(2marks) 


b) 
Explain why the contents of beaker B remained cloudy 





(2marks) 


c) 
Why was set up B included in the experiment.






(1mark)


d)
Explain how temperature affects enzymatic reactions 





(3marks) 

4.  
Shown below is a drawing of the human male reproductive system.  Study the drawing and    answer the questions that follow;


a)  Name each of the parts B, E, J 








(3marks) 


b)  Identify and name each of the parts described below; 



i)  Produce testosterone and other androgens, the male sex hormones.  



(1mark) 
ii)  Secretes prostaglandins which, once in the female reproductive tract, stimulate contractions of vaginal wall to expel any residual urine in the vagina.  








(1mark) 
c) List three secondary human male sexual characteristics 





(3marks) 

5.  
Shown below is a section through the human small intestine showing a villus.  

[image: image46.emf]



a)  Name each of the parts labeled RSW.  







(3marks) 


b)  List three observable adaptive features of the villus, for absorption of food.  


(3marks) 


c)  State how any two of the features in (b) above adapt the villus to its function.  


(2marks) 
SECTION B:

Answer question 6 (compulsory) and either question 7 or 8 in the space provided after question 8.  

6.  
The table below shows results of an experiment carried out to investigate the metabolic rate of     seven mammals of the same species 


[image: image47.png]Mammal 1 2 3 4 5 6 |7
Metabolic rate mm*O,g’h? 1590|970 | 650 |470 | 340 | 240 | 180
Body mass (k2) 100|200 [300 400 |00 | 600 | 700





a)  Draw a graph of metabolic rate against body mass.

 




(6marks) 

b)  i) What conclusion can be made from the results of this experiment.
 



(2marks) 

 ii)  Give a reason for your answer in b(i) above.  






(2marks) 

c) 
What would be? 

 i) 
The mass of mammal whose metabolic rate is 1980mm3O2g-1h-1




(2marks) 

ii) 
The metabolic rate of a mammal whose mass is 850kg 





(2marks) 

d) 
Explain why plants do not require specialized excretory organs 




(6marks)
SECTION C:

Choose one question either 7 or 8.

7. 
 Describe the structural and physiological adaptations of desert animals.  



(20marks) 

8.  
Describe causes and methods of controlling water pollution. 





(20marks)
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1. Below are photographs of various animals. Study the pictures carefully and use the dichotomous key shown below to identify the organisms. 


1.  
a)  Jointed legs present  ……..................….....................….  …..
 Go to 2


b)  Jointed legs absent ……...............................................……..
Go to 6

2.
a)  Three pairs of legs ……............................................………..
Go to 3


b)  More than three pair of legs …...................................………
.Go to 5

3.  
a)  Wings present ………….....................................................…
.Go to 4


b)  Wings absent ……......................................................……….
Bed bug

4.
a)  Two pairs of wings ….................................................……….
Dragonfly


b)  One pair of wings ……..............................................………. 
Housefly

5.
a)  Antennae present ….................................................………….
Crayfish 


b) Antennae absent ……..........................................................…..
Mile 

6.
a) Shell present ……….......................................................…….
 Snail


b) Shell absent …….........................................................……..    
Go to 7

7.
a)  Prominent clitellum visible ….......................................……….
Earthworm


b)  No clitellum visible ………….....................................…………Leech 



Fill the table below to identify the organism 






(10marks) 
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b)  
With reasons state the phylum of specimen H.






 (3mark)  

Question 2  

· You are provided with:-

· A piece of mammalian fresh liver (4cm x 4cm) labeled P1
· 15m/s of 3% hydrogen peroxide (H2O2) 

· Dilute hydrochloric acid (HCL)

· Dilute sodium hydroxide  (NaOH)

· Distilled water

· Means of heating 

· Means of labeling

· Test tube holders

· Razor blade;  A ruler 

· 4 boiling tubes. 


Prepare four boiling –tubes as below and label them A, B, C, D



Boiling tube A – Add 3ml of 3% H2O2 + 2ml dilute HCL



Boiling tube B – Add 3ml of 3% H2O2 + distilled water



Boiling tube C – Add 3ml of 3% H2O2 + dilute NaOH


Boiling tube D – Add 3ml of 3% H2O2 + distilled water. 

a) 
From specimen P1 provided, cut four cubes of size 1cm x 1cm x 1cm.  Drop one piece into each of the test-tubes A, B and C.  Record your observations in the table below.  





(3marks) 

b) 
Boil the fourth cube of specimen P1 in water in a boiling tube for 3 minutes.  Remove it from   water, cool it and drop it in tube D.  Record your observations.  






(3marks) 

c) 
Account for your results in tubes B and D







(1mark) 

d) 
Account for the results in tubes A and C 







(2marks) 

e)
 i)  What would be the effect of grinding specimen P1 on the rate of reaction in tube B? 

(2marks) 

  
 ii)  Give a reason for your answer in e(i) above 






(1mark)
f)
Suggest the optimum pH for the enzyme reaction in this experiment 




(1mark) 

g)
 i)  Give a word equation for the reaction between hydrogen peroxide and catalase  enzyme.  

(1mark) 

ii)  What is the significance of the above reaction in living organisms? 




(2marks) 


Question 3

· You are provided with:

· A ripe tomato fruit labeled S

· A matured legume pool (labeled T) 

· A mature orange fruit labeled U

· A mature pawpaw fruit labeled Y

· A razor blade

· A ruler

a)
Observe specimen S and T carefully

i)    With reasons in each case state the agent of dispersal 


Specimen S











(1mark) 


Reasons











(2marks) 


Specimen T


Agent 











(1mark) 


Reasons 











(2marks) 

ii)  
Give one advantage that the method of dispersal of specimen S has over that of specimen T 

(1mark) 

iii) 
What are the differences between specimen S and T 






(2marks) 

b) 
Make a cross section through specimen S into two halves


i) Draw and label one of halves.








(3marks) 

c) Name the type of presentation in specimen S 







(1mark) 
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1. 
Identify the products of anaerobic respiration:-

 (i)  Plants











(1mk)

 (ii)  Animals.










(1mk)

2. (a)  Name the thermoregulatory centre of the brain.






(1mk)

(b)  State two changes which occur in the skin to bring about cooling when human body temperature rises beyond normal.











(2mks)

(c)  Give a function of sebaceous glands in the mammalian skin.




(1mk)

3. (a) Besides cephalothorax (prosoma), name the other body part of members of the class Arachnida.(1mk)

(b) Identify the gaseous exchange structure in members of the class insecta.



(1mk)

(c) Name the material that makes up the exoskeleton in members of the phylum arthropoda
.
(1mk)

4. The diagram below shows how food moves along the human oesophagus and intestines.

Direction of movement


          Muscular wall


Bolus in 

Bolus in

Position A

Position B

(a) Name the process through which a food particle moves from position A to B.


(1mk)

(b) Name a component in the human diet that assists in the movement in 4(a) above
.

(1mk)

(c) Name the type of muscles found along the muscular wall of the oesophagus.


(1mk)

(d) Other than assisting in food movement along the gut, give another function these muscles perform related to food digestion.










(1mk)

5. (a)  Explain why a donor of blood group AB can’t donate blood to a recipient of blood group O.
(3mks)

(b) Name a disease caused by excessive deposition of cholesterol along the wall of the coronary artery in the human body.










(1mk)

6. (a)  Name the cell organelle that performs each of the following functions in a cell.


(3mks)

i. Provide site for protein synthesis.

ii. Produces energy for the cell.

iii. Controls movement of materials in and out of the cell.

(b) Name a specialized field which deals with the study of insects.




(1mk)

7. The figure below represents a transverse section of a plant region.

[image: image49.jpg]



8. Give the roles of structures A and B.






(2mks)

9. With a reason, identify the plant organ from which the above section was prepared


(2mks)

Plant organ:

Reason:

10. (a)  State two roles played by photosynthesis in nature.





(2mks)

 (b)  Give two adaptations of guard cells to their functions.





(2mks)

11. (a)  What are the functions of the following in seed germination?




(2mks)

i. Cotyledon:

ii. 
 Coleoptile:

      (b) The diagram below depicts a type of germination.








 W







    



          Ground level


    



         Soil layers

(i) Identify the type of germination shown above.






(1mk)

(ii) Support your answer in b (i) above.







(1mk)


12.  





 A


Notch 

      Olecranon process







  B

Above is a
diagram of some bones found in the upper arm.

(a) Identify the bones marked A and B.







(2mks)

(b) What is the function of Olecranon process in bone B?





(1mk)

(c) Name the type of joint formed at the anterior end of the above bones.



(1mk)

13. The paddle of whales and fins of fish adapt these organisms to their aquatic habitats.

b) Name the evolutionary process that may have given rise to the similar structures.


(1mk)

c) What general name is given to such structures?






(1mk)

d) Give two limitations of fossil records as evidence of evolution.




(1mk)

15. The diagram below shows a transverse section of a leaf.

 









        Upper epidermis


Vascular Bundle
ower epidermis

1. Name the most likely habitat from which the leaf was obtained.




(1mk)

2. Give two reasons to support your answer in 12(a) above.





(2mks)

3. Explain how sunken stomata affects water loss in plants.





(1mk)

16. (a)  Differentiate between obligate and facultative anaerobes.





(2mks)

(b)  The equation below shows respiration of a given substrate.


C6H12O6  +  6O2
               
6CO2  +  6H2O  +  ATP


Calculate the respiratory quotient (RQ) for the above reaction.




(2mks)

17. (a)  Identify three gaseous exchange structures in terrestrial plants.




(3mks)

(b)  Give the role of aerenchyma tissue in floating hydrophytes.




(1mk)

18. (a)  (i)  Give one example of a metallic co-factor.






(1mk)


(ii)  State the function of co-factors in cell metabolism.





(1mk)

(b)  Give two roles of bile juice in the digestion of food.





(2mks)

19. (a)  Distinguish between competitive and non-competitive enzyme inhibitors.



(2mks)

(b)  Explain how extreme temperatures affect the rate of enzyme activity.



(2mks)

20. To estimate the population size of tsetse flies in a certain forest with an area of 1000km2, traps were laid at random, 4,000 tsetse flies were caught, marked and released back to the same forest.  Three days later, traps were laid again and 3,740 tsetse flies were caught, out of which 800 were found to have been marked.

1. Calculate the population density of tsetse flies in the above forest.



(3mks)

2. State two assumptions made during the above method of population estimation. 


(2mks)

21. (a)  Identify the types of immunity described below:-

i. Developed after suffering from a disease.






(1mk)

ii. Transmitted from parents to their off-springs.






(1mk)

(b) Explain why a pregnant woman excretes less urea in her urine than a non-pregnant woman.
(2mks)

22. (a)  State three theories that explain the mechanism of opening and closing of the stomata. 

(3mks)

(b)  Give one role of stomatal aperture in green plants.





(1mk)

23. (a) Name three mechanisms which hinder self pollination and fertilization in flowering plants.
(3mks)

(b)  Give one adaptation of the stigma in wind pollinated flowers.




(1mk)

24. Explain how the following factors may affect population growth of organisms in a habitat.

(3mks)

(g) Parasitism:

(h) Competition

(i) Mutualism:
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Answer all questions in this section in the spaces provided.

1. (a)  What is variation biology?








(1mk)

(b)  Name one sex-linked trait in human associated with Y-chromosome.



(1mk)

(c) Study the pedigree below.

Juma






Robi







Mbusiro
Boke

Chacha
              Mwita









KEY










Normal Male










Colour blind male











Normal female





















Colour blind female

Using letters capital (N) to represent gene for normal colour vision and small letter (n) to represent gene for colour blindness, work out the genotypes for Mbusiro, Boke, Chacha and Mwita.



(4mks)

(d) Why are males usually more susceptible to colour blindness than females?


(1mk)

(e) State one field where knowledge of genetics can be applied by man.



(1mk)
2. The arrow on the diagram below shows the direction of blood flow between organs in the part of the human blood system.  The letters Q, X, W, Z and T represents blood vessel.


W



Z






X



 














      T










Q

(a). Name the blood vessel represented by letters:-
 Q ,X





(2mks)

(b). How does blood in vessel Q differ from the blood in vessel X in the body?


(1mk)

(c) On the diagram above, draw an arrow from the kidney to the organ to which the blood flows after leaving the kidney.











(1mk)

(d) State two structural differences between blood vessel W and Z.




(2mks)

(e) Name two functions of the blood apart from transport.





(2mks)

3. The diagram below represents some stages in mitosis.

[image: image50.jpg]



(a) Name the stages represented by letters D, K and W.





(3mks)

(b) Draw a diagram to show how the cell would appear during stage K of the first meiotic division.
(2mks)

(c) Name three regions in plants where cells actively undergo mitosis.



(3mks)

4. (a)  Mineral nutrition is paramount in the upkeep of living organisms.  Name the disease caused by lack of the 
following in the human diet:-








(2mks)

i. Iodine:

ii. Vitamin D

(b) State two effects of magnesium deficiency in green plants.




(2mks)

(c) Give a reason why lack of roughage in diet often leads to constipation.



(1mk)

(d) What is the relationship between leguminous plants and bacteria found in the root nodules?
(1mk)

(e) What are the building blocks of lipids?







(2mks)

5. The diagram below represents a nerve cell.

[image: image51.jpg]



(a) Name parts:










(2mks)

(b) Identify the nerve cell.  Give reasons for your answer.





(2mks)

(c) Using an arrow, indicate on the diagram the direction of movement of an impulse in the cell.
(1mk)

(d) State three biological importances of tropisms to plants.




(3mks)

SECTION B

Answer question 6 (Compulsory) and any other one question from this section.

6. A research was carried out in Kuria East to determine the trend of growth for some boys and girls.  Their average mass in kilograms was taken separately for a period of 20 years and tabulated as shown in the table below.

	Age
	Average mass of girls (kg)
	Average mass of boys (kg)

	0

2

4

6

8

10

12

14

16

18

20
	2.5

11.0

15.0

18.5

22.0

25.0

27.5

37.

44.0

49.5

48.5
	2.5

11.5

16.0

19.0

27.0

27.0

30.5

35.5

44.0

52.5

55.0


(e) On the same axis draw a graph of the average mass of the girls and of boys against the age.
(7mks)

(f) From the graph determine:-

(i)
Mass for boys at the age of 11 years.






(1mk)

(ii)
Growth rate in girls between ages 13 and 15.





(3mks)

(g) Account for the change in the mass of girls during the age stated in b (ii) above. 


(2mks)

(h) Explain the trend observed in the curve for both boys and girls.




(2mks)

(i) Why do girls above 10 years require intake of food that is richer in iron than boys of the same age?












(1mk)

(j) Mention two other factors apart from the diet that affect the rate of growth in human beings.    (2mks)

(k) Apart from using average mass to estimate growth in human beings, name two other parameters that can be used.







                                                    (2mks)

7. (a) Apart from the stomata, name two other sites where gaseous exchange takes place in terrestrial plants.













(2mks)

(b)  Describe the mechanism of opening and closing of the stomata in reference to photosynthetic theory.













(18mks)

8. Discuss various evidences to support organic evolution.





(20mks)
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1. Specimens J, K and L are photographs of animals.  Specimens J and K belong to same phylum.


                                                   L

(a) Using observable features, state the phylum of specimen J and K.


 Phylum:










(1mk)

 Features:










(2mks)

(b) (i)    Using observable features only, state the class to which the photograph of specimen J belong:
(3mks)

   Class:

   Features

(ii)   State the mode of feeding of specimen K.






(1mk)

(iiii)  Give a reason for your answer in b (ii) above.






(1mk)

(iv)   State the ecological role played by specimen K in its habitat.




(1mk)

(c) (i)  State the class to which specimen L belongs.






(1mk)

(ii)  Give two reasons for your answer in c (i) above.





(2mks)

(iii)  State how specimen L is adapted for survival in its habitat.




(2mks)

2. You are provided with a solution labeled S, reagents Iodine, copper sulphate, sodium hydroxide and Benedict’s solution.  Use the reagents to carry out food tests on solution S.
Record your working in the table below.







(12mks)

	Food Substance
	Procedure
	Observation
	Conclusion 

	
	
	
	


1. What are the likely disorders if the above tested food substances are lacking in the diet of a child aged three years.











(2mks)

3. You have been provided with two photographs P and Q from the mammalian body.  Study them carefully then answer questions below.



Photograph Q                  


Photograph P

a. Label on the diagram parts A, B, C, D, E and F on photograph P.




(6mks)

b. Identify bone S and T on photograph Q.







(2mks)

c. State how the part labeled S is adapted to its function.





(3mks)

d. State the reason why the diagram in photograph Q is large in female than in men.


(1mk)
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1.
Define each of the following terminologies as used in biology :




(2 marks)

a).
Ecology


b).
Anatomy

2.
State the role of the DNA in a cell.




         



(2 marks)

3.    Name two processes that are involved in the translocation of manufactured food materials.     

 (2 marks)

4.
State two ways by which lactic acid formed in the muscles of an athlete is removed.
         

(2 marks)

5.
Explain why sexual reproduction is important in an organism.                



(2 marks)

6.   State two aspects that distinguish Lamarckian hypothesis and Darwinian theory of evolution.     
(2 marks)

7.
The diagram below shows the teeth of a certain animal. Use it to answer the questions that follow.

          


     [image: image52.emf]

                                              


a).
Identify the mode of feeding exhibited the animal shown above.            



(1 mark)


Give a reason for your answer in (a) above.                                        



(1 mark)

8.
Explain what would happen if the nucleus of an animal cell is removed.   



(2 marks)

9.
Enzymes are important in various physiological processes in living things


a).
Differentiate between an enzyme and a hormone.                                



(2 marks)


b).
Name the property of an enzyme exhibited by the Lock and Key Hypothesis. 


(1 mark)

10.
Outline three roles of active transport in human beings.                        



(3 marks)

11.
State the role of each of the following features found in the human gaseous exchange system :   
(2 marks)


a).
Goblet cells


b).
Rings of cartilage

12.
The diagram below show a blood vessel

[image: image53.emf]



a)
Giving a reason, identify the blood vessel shown above.                      



(2 marks)

b)
Name the enzymes present in A and D.                                      




(2 marks)

13.
Give three disorders caused by non-disjunction                                             



(3 marks)

14.
Oil is one of the pollutants of water in major water bodies


a).
In what ways is oil as a pollutant affect the following organisms:



i.  Fish                                                                                    




(1 mark)



ii. Mosquito larvae                                                              




(1 mark)



iii. Aquatic birds                                                                     




(1 mark)

15.
Name two sites for gaseous exchange in floating aquatic plants:-




(2 marks)

16. State three qualities that a plant breeder looks at in artificial selection in breeding programmes. 
(3 marks)

17.
Explain what happens to a tadpole when there is insufficient iodine.          



(2 marks)

18.
Name the diseases caused by the following organisms.


a).
Wucheraria bancrofti                                                                        



(1 mark)


b)
Treponema pallidum                                                                     




(1 mark)

19.
Explain why carbohydrates are stored in their polysaccharide forms in both plants and animals.   
(1 mark)

20.
Define the following terms:


a)
Chelicerae                                                                                           



 (1 mark)


b)
Prothallus                                                                                     




(1 mark)


c)
Alteration of generation.








(1 mark)

21.
Distinguish between the growth pattern exhibited by human beings and fish. 



(2 marks)

22.
The cells shown below are adapted for transport in flowering plants.

                                                            [image: image54.emf]



a).Name the tissue in which these cells are found.






(1 mark)


b).Identify and explain two observable features of these cells that adapt them to their role in transport (2 marks)

23.
A student smeared Vaseline jelly on the lower epidermis of a leaf of a potted green plant which had been kept in the dark for 24 hours. She then transferred the plant to the light for six hours. Starch test on the leaf of the plants were negative. Account for the observation. 



           



(3 marks)

24.
Outline two structural differences between an egg and a sperm in humans.     



(2 marks)

25.
(a) 
State the advantage of desert animals excreting their nitrogenous waste in form of urea and not ammonia. 











(2 marks)


(b) State two modifications on the kidney nephron of desert mammals.



(2 marks)

26.
State two functions of gibberellins.








(2marks)

27.
Differentiate between facultative and obligate anaerobes                          



(2 marks)

28.
Name the bacteria involved in the conversion of ammonium compounds to nitrites.
        

(1 mark)

29.
Differentiate between divergent evolution and convergent evolution.          



(2 marks)

30.
A group of students carried out an ecological investigation on an ecosystem. They recorded the findings in the table below.


[image: image55.png]Organism

Number of individuals

Biomass (kg)

P 4000 9.8
Q 2500 2.1
R 570 042
s 90 0.03
T 1300 11






a) Write down a food chain for the ecosystem.






(1 mark)

b)  Name the organism which; 



i) Which organism is the producer in the ecosystem?





(1 mark)


ii) What would be the last to be affected if the ecosystem experienced a prolonged drought.
(1 mark)


c) Which organism recycles nutrients in ecosystem?






(1 mark)

31
After fertilization in flowering plants has taken place, name three structures that wither off.    

 (3 marks)

32.
Give two structural adaptations of the chloroplast to its function.




(2 marks)

33.
Define the term balanced diet.



                                  


 (2 marks)

34.
Explain why the ecosystem is said to be a self- sustaining natural unit. 
      


(1 mark)

35.
 State the role of the Hypocotyl in epigeal germination.


          


(1 mark)
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1. Study the diagram below and answer the questions that follow


a. Name the parts labelled A,B,C and D.






(2 marks)

b)
State the function of the fluid found  in between the parts marked C.


(1mark)

c)
How is the part labelled E adapted to its function.




(4 marks)

d)
State the significance of rings of cartilage found around the part marked A and B.

(1 mark)

2.
In an experiment to investigate a factor affecting photosynthesis, a leaf of a potted plant which had been kept in the dark overnight was covered with aluminium foil as shown in the diagram below:-



The setup was kept in sunlight for three hours after which a food test was carried out on the leaf.

a)  Which food test was carried out?







(1 mark)

b)
i)  State the results of the food test.






(2 marks)


iii) Account for the result of the food test.





(2 marks)

c)
i)  Why was the set up kept in sunlight for three hours?




(1 mark)


ii)  Why was it necessary to keep the plant in the darkness before the experiment? 
 (1 mark)


d)
Other than light, state one other factor that affect the rate of photosynthesis.

(1 mark)

3.
Examine the diagram below carefully and use it to answer the questions that follow:-




a)
Name the parts labelled X,Y and Z.






(3 marks)


b)
State one substance by which the part labelled W is made up of.



(1 mark)


c)
Name the process by which mineral salts move into the structure labelled X         

 (1 mark)


d)
Explain what happens to a red blood cell when placed in distilled water.


(3 marks)

4
a)
Name any two disorders in human caused by gene mutation.



(2marks)


b)
Describe the following chromosomal mutations.





(2 marks)




a)
Inversion



b)
Translocation.

c)
In mice the allele for black fur is dominant to the allele for brown fur. What percentage of offspring would have brown fur from across between heterozygous black mice? Show your working. Use letter B to represent the allele for black colour.

  





 (4 marks)

5
The diagram below shows a section of the functional unit of a mammalian kidney.


[image: image56.png]Direction of flow of —=>
blood





a)
Identify the structure drawn.







(1 mark)

b)
Name the parts labelled J and M







(1mark)


c)
What causes the process that occurs in structure L?




(1 mark)

d)
Name one differences in the composition of fluids in structure K and O?


(1 mark)


e)
State one adaptations of part N to its function.





(1 mark)

f)
State two adaptations that desert animals have to reduce water loss through urine.             (2 marks)

SECTION B
(40 MARKS)

Answer question 6 (compulsory) in the spaces provided either question 7 or 8 in the spaces provided after question 8.

6.   The data below was obtained from an experiment designed to measure the velocity of flow of water during the course of a single day in the xylem of two trees of the same species.


[image: image57.png]Time of dayih| 300 (0600 0900 | 1200 |1500 | 1800 | 2100| 2400| 0300| 0600|

Velochy of | Eucalypws |0 |45 | 125 | 10 | 135 85 | 45| B| 5 | 0
flowlcmhr! | Species

Acaciaspecies |- |5 105 [135 [110 [ 45 [ 30 |25 | 10 | 0






a)
Using the same axes, draw graphs to show the velocity of flow against time.

(7 marks)

b)
At what time of the day was the velocity of flow same for the species?


(1 mark)

c)
Account for the shape of the graph of eucalyptus.




(4 marks)


d)
What forces move the water through the plant?
                            


(4 marks)


e)
Determine the rate of flow at 1900 hours in.
                      
                     

(2 marks)



i)
Acacia



ii)
Eucalyptus


f)
Suggest two features of Acacia that lead to the differences in the velocity flow.

(2marks)

7.
Describe the role of the following hormones in the growth and development of plants. 
 (20 marks)


a)
Auxins


b)
Gibberellins


c)
Cytokinins


d)
Ethylene

8.
Discuss the various evidences which show that evolution has taken place.


(20 marks)

CONFIDENTIALS
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1.
Specimen K-Omena 

2
Hand lens

3.
Scapel

4.
Boiling tube

5.
Water in wash bottle

6.
Source of heat

7.
Means of timing

8.
4 Test tubes

9.
Test tube rack

10.
Test tube holder

11.
Buret reagent

12.
Benedicts’ solution.
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1.
Below is a diagram showing a type of metamorphosis exhibited by a butterfy

[image: image58.emf]S


R


Q




S

R

Q



a)
Give the name of the type of metamorphosis in the diagram above.



(1mark)


b)
Write down two importances of metamorphosis.






(2 marks)


c)
Name the stages Q and R








(2 marks)


d)
Differentiate the biological activities in the Development stages R and S.



(4 marks)

e)
Name the two major hormones that are associated with metamorphosis in insects.


(2 marks)

f)     i) Name the class to which the organisms in the diagram above belongs.



(1 mark)

ii)  Give a reasons for your answer in f (i) above.






(1 mark)

2.
You are provided with an electron micrograph which shows a part of a cell highly magnified.

[image: image59.emf]A


C


E


D


B


F


X


Y




A

C

E

D

B

F

X

Y



i)   Name the structures labelled A,C and D.







(3 marks)

ii)
State the functions of B,E and F.








(3 marks)

iii)
State one way in which the structures labelled A and D are suited to their functions.

( 2marks)

iv)
Calculate the actual length (x-y) of the organelle in microns. Show your working


.(2 marks)

v)
From the micrograph suggest one cell activity that is taking place and support it with evidence from the micrograph.










(2 marks)


  Activity





Reason

b)
Use the micrograph below to answer the questions that follow.

[image: image60.emf]


i) Suggest with reasons the Kingdom from which the micrograph was taken from.


 (2 marks)

Kingdom

Reason

3.
You are provided with a specimen K with the help of a hand lens, examine the specimen.


a)  State the phylum to which the specimen belong to.





(1 mark)

b)
Using the observable features only, name the class to which the specimen belongs.
     

(1 mark)

c)
Using the observable features only state how the animal is adapted to living in its habitat.    
 (5 marks)

d)
Cut three of the specimen K into tiny pieces. Place the pieces into a boiling tube. Add 5 ml of water. Boil for five minutes. Decant the extract into a clean test tube.Using the reagents provided, identify the food substances in the extracts.

Record the food substances being tested for observations and conclusions in the table below. 
(6marks)
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1.
(a)
Define the term ‘parthenocarpy’.







(1mk)


(b)
Name two plant growth hormones that promote parthenocarpy.




(2mks)

2.
Name the organelle that performs each of the following functions in a cell


(i)
Protein synthesis.









(1mk)


(ii)
Transport of cell secretions.








(1mk)

3.
The diagram below represents a certain organism.



(a)
Identify the kingdom to which the organism belongs.





(1mk)


(b)
Identify the part labeled P.








(1mk)


(c)
What is the function of contractile vacuole?






(1mk)

4.
Other than carbon (IV) oxide, name other products of anaerobic respiration.



(2mks)

5.
(a)
Name the fluid that is produced by sebaceous glands.





(1mk)


(b)State two functions of sweat on the human body.






(2mks)

6.
(a)
State two characteristics that are used to divide the phylum arthropoda into classes. 

(2mks)


(b)
Name the class with the largest number of individuals in the phylum arthropoda.


(1mk)

7.   Why are people with blood group O referred to as universal donors?




(1mk)

8.
An experiment was set up as shown in the diagram below.


(a)
Which process is being investigated by the above experiment?




(1mk)

(b)
State the expected results.









(1mk)

(c)
Explain your answer in (b) above.








(3mks)

9.
(a)
What causes the following diseases?


(i)
Diabetes mellitus.









(1mk)


(ii)
Diabetes insipidus.









(1mk)


(b) How would you test that someone is a victim of diabetes mellitus in the laboratory. 

(3mks)


10.
The following chart shows a feeding relationship in ecosystem.



(a)
Construct two food chains ending with a tertiary consumer in each case.



(2mks)


(b)
Which organism has the largest variety of predator in food web?




(1mk)

       (c) Suggest three ways in which the ecosystem would be affected if there was prolonged drought.
(3mks)

11.
A man of blood group A and a woman of blood group B get married.

(a) Using a punnet square show the possible blood groups of their offspring’s if both of them are   heterozygous for their blood groups.










(4mks)

(b)
What is the probability that one of the children will be blood group O?



(1mk)

12.
The diagram below shows a mature embryo sac of a flowering plant.

(a) Name the parts labeled A and D.








(2mks)


    (b)
 What is the function of the structure labeled B.






(1mk)

13.
(a)
Name the tissues that transport water in plants.






(1mk)



(b)
How is the tissue you named in (a) above strengthened?





(1mk)

14.
The diagram below shows regions of growth in a root.  Study it and answer the questions that follow.


(a) Name the zones labeled. A,B,C ( 3marks)

(b)
State the function of part K.








(1mk)
15.
The enzymes pepsin and trypsin are secreted in their inactive forms.


(a)
Give the names of these inactive forms.







(2mks)


(b)
Why are they secreted in an inactive form?






(1mk)

16.
(a)
Define the following terms:



(i)
Evolution.









(1mk)



(ii)
Analogous structures.








(1mk)


(b)
Describe the importance of comparative embryology as evidence of evolution.


(3mks)

17.
Study the diagram below of a neurone in human being.


(a)
Identify the neurone.









(1mk)

(b) Name the parts labeled. A,B ( 2 marks)
(c) Using an arrow indicate the direction of movement of a nerve impulse along the neurone

(1mk)

18.
Study the diagram of the mammalian tooth below and answer the questions that follow.



(a)
Identify the tooth.









(1mk)


(b)
Give a reason for your answer in (a) above.






(1mk)

(c)
State one adaptation of the tooth to its function.






(1mk)

19.
The diagram below shows gaseous exchange in tissues. 



(a)
(i)Name the gas that diffuses.




I 
To the body cells ______________________________________



(1mk)




II
From body cells _______________________________________


(1mk)


(b)
Which compound dissociates to release the gas named in (a)(i) above.



(1mk)


(c)What is tissue fluid?









(1mk)

20.
The diagram below represents one of the specialized cells found in the human body.



(a)
Identify the cell.










(1mk)


(b)
What is the function of the cell?








(2mks)

(d) Name the parts labeled. K,L,M ( 3marks)
21.
The diagram below represents the anterior view of a certain vertebra shown below.



(a)
With a reason, identify the type of vertebra shown above.




(2mks)

(b)  Name the parts labeled. A,D 








( 2 marks)
(i)
A _________________________________________________________


(1mk)

(ii)
D _________________________________________________________


(1mk)


(c)
State the function of part E.








(1mk)

22.
Complete the table below on mineral nutrition in plants.

	Mineral element
	Function
	Deficiency symptoms
	

	
	Synthesis of proteins 

and protoplasm
	Stunted growth and yellowing 

of leaves
	

	Calcium
	
	
	

	
	Forms part of chlorophyll
	Yellowing of leaves
	(4mks)
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Answer ALL the questions in this section in the spaces provided.

1.
Examine the diagram below and use it to answer the questions that follow.



(a)
Name the parts labeled.









(3mks) 


(b)
What is substance which makes up part labeled A?





(1mk)


(c)
Name the process by which mineral salts move into structure B.




(1mk)


(d)
Explain what happens when a red blood cell is put in distilled water.



(3mks)

2.
The figure below is a pedigree showing the inheritance of colourblindness, a disease transmitted through a recessive gene located on the X-chromosome.

(a) Using the symbol N for normal gene and n for colourblind gene, write down the genotypes of parents 1 and 2.












(2mks)

(b)
Work out the possible genotypes of the children 3, 4 and 5.




(4mks)

(c)
The diagrams below illustrate some chromosome mutations.



A


B

C



Identify the mutations.
A,B,C







(3mks) 

3.
The diagram below shows structures of the bat wing and human arm.


(a) These structures are thought to have same ancestral origin.  State one structural similarity and one adaptational difference between the two.

(i)
Structural similarity.









(1mk)

(ii)Adaptational difference.









(2mks)

(b)
Give two other examples of structures in nature that show the type of evolution as in (a) above.
 (2mks)

(c)
Distinguish between the terms ‘chemical evolution’ and ‘organic evolution’.



(2mks)

(d)
What is the study of fossils called?








(1mk)

4.
The diagram below represents some hormones, their sources and functions in a mammal.


(a)
Identify the gland described as master gland.







(1mk)
(b)    Name the hormones:- II,III,V.VI 








(4mks)

 (c)
Describe the consequences of deficiency of hormone II in man.




(2mks)

(d)
Other than stimulate development of uterine wall, suggest two other functions of hormone VI.
(2mks)

5.
Ascaris lumbricoides is an endoparasite.

(a)
Name the genus to which it belongs.








(1mk)

(b)
State the habitat of the organism.








(1mk)

(c)   State three ways in which the organism is adapted to living in its habitat.



(3mks)

(d)
Mention three ways of preventing spread of the parasite.





(3mks)

SECTION B:
(40 MARKS)

Answer question 6 (compulsory) and EITHER question 7 or 8 in the spaces provided after question 8.

6.
The table below shows how the quantities of sweat and urine vary with external temperature.

	External temperature (C
	Urine cm³/hr
	Sweat cm³/hr

	0
	100
	5

	5
	90
	6

	10
	80
	10

	15
	70
	20

	20
	60
	30

	25
	50
	60

	30
	40
	120

	35
	30
	200


a) On the same graph, plot the quantities of urine and sweat produced against the external temperature
(7mks)
b) At what temperatures are the amounts of sweat and urine produced equal?



(1mk)

c) What happens to the amount of sweat produced as the temperature rises? Explain the observation.
(3mks)

d)
Explain the observation made on the amount of urine produced as the temperature increases.

(3mks)

e)
How is the skin adapted for temperature regulation?






(6mks)

7.
Describe the structural adaptations of the mammalian heart to its function.



(20mks)

8.
Describe how water moves from the soil to the leaves in a tree.




(20mks)
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1.
You are provided with a specimen labeled K.  With the help of a hand lens examine the specimen.

(a)
(i)
State the phylum to which the specimen belongs.






(1mk)

(ii) Using the observable features only, name the class to which the specimen belongs.
 

(1mk)

(iii)
Give a reason for your answer in (a)(ii) above.






(1mk)

(b)
Using the observable features only, state how the animal is adapted to living in its habitat.

(3mks)


(c) Cut three of specimen K into tiny pieces.  Place the pieces into a boiling tube.  

Add 5m of water.   Boil for five minutes.  Decant the extract into a clean test tube. 

Using the reagents provided, identify the food substances in the extract.  

Record the food substances being tested for observations and conclusions in the table below.

(6mks)

	Food substance
	Procedure
	Observations
	Conclusion

	
	
	
	


2.
You are provided with five photographs of plant specimens.  They are labeled specimen D3, D4, D5, D6 and D7.  A dichotomous key is provided below the photographs.

1.    (a)
Leaves arranged in clusters on stem ………………………..
Pinaceae

       (b)  Leaves not arranged in clusters on stem …………………… 
go to 2

2.    (a)
Leaves compound…………………………………………….
go to 3


(b)
Leaves simple…………………………………………………
 go to 4


3.    (a)
Leaf pinnate…………………………………………………..
 Rosaceae


(b)
Leaf bipinnate………………………………………………...
 Mimosaceae


4.
(a)
Leaves parallel veined………………………………………..
Graminae


(b)
Leaves net veined…………………………………………….
Geranaceae

(a) Use the dichotomous key to identify the taxonomic group of each of the five specimens in photographs provided.














(10mks)

 (b)
(i)
Suggest the possible habitat that specimen D4 is adapted to.




(1mk)

(ii)Name one observable features that adapts specimen D4 to the habitat you have mentioned in (b)(i) above.













(1mk)


(iii)
Give one reason for your answer in (b)(ii) above.





(1mk)

       (iv)
What is the importance of the structure marked S in specimen D4?



(1mk)

3.
You are provided with a photograph of a chloroplast and animal cell as seen under the electron microscope.  Examine them and use them to answer the questions that follow.



(a) Name the organelles labeled: A,B,C,D







(4mks)

 (b)
State the functions of the structures labeled W, X, Y and Z.





(4mks)

 (c)
In the photograph, label the following structures:






(2mks)


(i)Vacuole.


(ii)
Pinocytic vesicle.

(d)
Relate the structure of the organelle labeled C to its function.





(2mks)

(e)
State the functions of the structure labeled D.






(2mks)
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1.
Name the causative agent of cholera.







(1 mark)

2.
The diagram below represents a cell organelle.


(a)
Identify the organelle.









(1 mark)


(b)
Name the part labelled B.









(1 mark)

(c)
State the function of part labelled A.








(1 mark)

3.
State the functions of the following parts of a light microscope.



(a) 
Condenser.










(1mark)


(b)
Diaphragm.










(1 mark)

4.
(a)
Explain three ways in which a red blood cell is adapted to its function.



(3 marks)


(b)
In which form is carbon (IV) oxide transported.






(1 mark)
5.
State the functions of the following organelles.


(i)
Centriole.










(1 mark)


(ii)
Nucleolus.










(1 mark)
6.
The diagram below shows part of plant tissue.

(a) Name cell labelled X and part labelled W.







(2 marks)

(b) State two adaptations of cell labelled X to its function.

7.
(a)Differentiate between hypogeal germination and epigeal germination.



(2 marks)

(b)State two causes of dormancy in seed.


(2 marks)

8.
(a)
Define polyploidy.









(1 mark)


(b)
Name three disorders resulting from gene mutations.





(3 marks)

9.
(a)
Distinguish between homologous and analogous structure.




(2 marks)

(b)
Explain the term continental drift as used in evolution.





(2 marks)

10.
The diagram below represents a sensory cell.


(a)
Identify with a reason the type of neurone above.






(1 mark)
Reason:











(1 mark)

(b)
Name parts labelled.
Q and Z







(2 marks)

11.
(a)
Name three supportive tissues in plants.







(3 marks)

(b)
Name the type of muscles found in the gut.






(1 mark)
12.
A form one student trying to estimate the size of onion cells observed the following on the microscope’s field of view.


(a)Define the term resolving power.








(1 mark)

(b)
If the student counted 20 cells across the field of view calculate the size of one cell in micrometers.
(2 marks)

13.
(a)
Distinguish between transpiration and guttation.






(2 marks)


(b)
State two importance of guttation in hydrolytes.






(2 marks)

14.
The diagram below shows the exchange of gases in alveolus. 



(a)
State how the alveoli are adapted to their function.





(3 marks)


(b)
Name the cell labelled A.








(1 mark)

15.
(a)
Distinguish between respiratory quotient and oxygen debt.




(2 marks)

(b)
Name the site where anaerobic respiration occurs in the cell.




(1 mark)

16.
Study the graph below and answer the questions that follow.










(a)
What is the name given to the type of graph?






(1 mark)


(b)
What is the name used to describe point X.






(1 mark)

(c)
State the importance of part X.








(1 mark)

(d)
Name the phylum in which the graph represented in above occurs.



(1 mark)

17.
(a)
Define the term natural selection.







(1 mark)

(b)
Name three evidence of organic evolution.






(3 marks)

18.
State one adaptation of the following parts of mammalian eye.


(i)
Fovea centralis.










(1 mark)


(ii)
Sclera.











(1 mark)


(iii)
Cilliary body.










(1 mark)

19.
Name the cartilage found between vertebrae of the vertebral column.




(1 mark)

20.
(a)
Differentiate between gaseous exchange and ventilation.





(2 marks)


(b)
Name the respiratory sites of the following:



(i)Fish











(1 mark)



(ii)Insects











(1 mark)

21.
(a)
Name two cardiovascular diseases.







(2 marks)


(b)
If the nerve supply to the heart of a mammal is severed the rythymic heart contraction and relaxation will go on and heart continues to beat.  Explain why.






(2 marks)

22.
Name two major branches of Biology.







(2 marks)

23.
(a)
State the functions of the following apparatus.



(i)Bait trap.











(1 mark)

(ii)Pooter.











(1 mark)

24.
State two structural adaptations of veins to their function.





(2 marks)

25.
Name the process that results to formation of tissue fluid.





(1 mark)

26.
What is serum?










(1 mark)
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Answer ALL the questions in this section in the spaces provided.

1.
The graph below show the effect of temperature on an enzyme catalysed reaction.


(a) Account for the shape of the curve between.

(i)   A and B.











(3 marks)

(ii)
C and D.











(2 marks)


(b)
What does the point marked X represent?







(1 mark)


(c)
Apart from temperature, state two other factors that affect the rate of enzyme controlled reaction.
(2 marks)

2.
Colour blindess is a sex linked trait caused by a recessive gene on the X chromosome.  Using the symbol XC to represent the gene for normal colour vision and Xc to represent the gene for colour blindness work out the following.


(a)
The phenotype of children born to a normal man and carrier woman.




(5 marks)


(b)
What is the genotypic ratio of their children?







(1 mark)


(c)
Define the term:



(i)
Allelle.











(1 mark)

(ii)
Genetic engineering.









(1 mark)

3.
(a)
State the functions of the following parts of the ear.



(i)
Tymphanic membrane.









(1 mark)

(ii)
Eustachian tube.









(1 mark)

(iii)Vestibular apparatus.









(1 mark)

(b)
(i) Define tropic response.









(1 mark)

(ii)
What is the importance of tropic response?






(1 mark)

(c)
State one role of meninges.









(1 mark)

4.
The diagram below shows part of a longitudinal section of a young root.



(a)
Name the parts labelled A, B, C and D.







(4 marks)

(b)
State the function of the part labeled A.







(1 mark)

(c)
How is the tissue labelled  D adapted to it function.






(3 marks)

5.
The experiment below was set up to demonstrate a physiological process.  Two tubes A and B made of sheep’s bladder were filled with different liquids and placed in a basin containing a liquid.

After 20 minutes it was found that tube A felt hard and the liquid in it had increased.  

Tube B was soft and contained less liquid.

(a)
Explain what took place in tube A.








(2 marks)


Tube B.











(2 marks)

(b)
Identify the liquid hypertonic to the liquid in the basin.





(1 mark)

(c)
What does the sheep’s bladder correspond to in a living organism.




(1 mark)

(d)
What physiological process was being investigated in the above experiment?



(1 mark)

(e)
What is the meaning of the term haemolysis.







(1 mark)

Answer question 6 (compulsory) and either question 7 or 8 in the spaces provided after question 8.

6.
You have been provided with the data below on the growth of mice population.  The population starts with two sexually mature mice, a male and a female.  Every time they reproduce they reproduce in litter of six (3 males and 3 females) at 7 weeks intervals.  Assume that they take 14 weeks to sexually mature and produce.  They only die of old age when they are 3 years old.  

The following table shows population growth and litter production.

	Time interval in weeks
	0
	7
	14
	21
	28
	35
	42
	49

	Mice population
	2
	8
	14
	28
	62
	104
	146
	260

	Litter population
	0
	6
	6
	24
	24
	42
	42
	114


(a)
Using the same axis draw graphs of population of mice and litter against time. 


(8 marks)

(b)
(i)
How many times has the first litter of mice reproduced.





(1 mark)

(ii)
How many times has the third litter of mice reproduced?





(1 mark)

(c)
State four factors that may have affected the population growth of mice.



(4 marks)

(d)
Explain the shape of the litter curve.








(4 marks)

(e)
How many pairs of mice reproduced between 14 - 21st weeks and 42 - 49 weeks?


(2 marks)


(i)
Between 14 – 21st weeks.

(ii) Between 42 – 49 weeks.
7.
Describe how the structure of mammalian skin is adapted to its function.



(20 marks)

8.
Describe the role of hormones in human female menstrual cycle.




(20 marks)
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1.
(a)
You are provided with suspension W.  Using the reagents provided carry food test 
 and  record the procedure, observation and conclusion.

	Food substance
	Procedure
	Observations
	Conclusion

	
	
	
	















(12 marks)

(b) Mention two enzymes that may be required to digest the content of suspension W in the alimentary canal of mammal.











(2 marks)

(c)
State the purpose of hydrochloric acid in the experiment.





(1 mark)

2.
You are provided with seven photographs of plant specimens.  They are labelled specimen


D1, D2, D3, D4, D5, D6, D7. 


(a) Use the dichotomous key to identify the taxonomic group of each of the seven specimens in the photographs provided.

The dichotomous key

1.
(a)
Leaves needle like 
-------------------------------------

go to 2


(b)
Leaves broad

-------------------------------------

go to 3

2.
(a)
Leaves arranged in clusters on stem 
-------------

Pinaceae

(b)
Leaves not arranged in clusters on stem   -------------

Auraucariaceae

3.
(a)
Leaves compound
-------------------------------------

go to 4

(b)
Leaves simple

-------------------------------------

go to 7

4.
(a)
Leaf pinnate

-------------------------------------

go to 5


(b)
Leaf bipimate
-
------------------------------------

go to 6

5.
(a)
Leaflets attached to many small stalks that join the

main one



---------------------
Mimosaceae


(b)
Leaflets attached to one stalk

---------------------
Rosaceae

6.
(a)
Leaflets attached to many small stalks that join the

main one



---------------------
Bignonaceae

(b)
Leaflets attached to one stalk

---------------------
Compoistae

7.
(a)
Leaves green

--------------------------------------

go to 8


(b)
Leaves purple

--------------------------------------

go to 9

8.
(a)
Leaves parallel veined

------------------------------
Graminae


(b)
Leaves net veined

------------------------------
Geranaceae

9.
(a)
Leaves parallel veined

------------------------------
Commelinaceae


(b)
Leaves net veined

------------------------------
Euphorbiaceae

	Specimen
	Steps followed
	Identify
	

	D1
	
	
	

	D2
	
	
	

	D3
	
	
	

	D4
	
	
	

	D5
	
	
	

	D6
	
	
	

	D7
	
	
	(14 marks)


(b)
Suggest the possible habitat that specimen D4 is adapted to.




(1 mark)

3.
The diagram below represents bones obtained from a mammal.


           A1
A2
A3
(a)
Identity bones. A1,A2,A3









(3 marks)
(b)
Name parts labelled. X,Y,Z









(3 marks)

(c)
From which region of the body was bone labelled A2 obtained.




(1 mark)
(d)
State the function of part labelled X.








(1 mark)

(e)
State two adaptations of bone labelled A1 to its function.





(2 marks)
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1. The diagram below represents a cross-section of the stem of a certain plant.

[image: image61.png]



(a) Name the structures labeled M and N. 






 (2 mks)

(b) State the class to which the plant above belongs. 




  
(1 mk)

(c) Give a reason for your answer in (b) above.





 (1 mk)

2. The diagram below represents a germinating seedling.

[image: image62.png]



(a) Name the parts labeled B. 







                 (1 mk)

(b) Name the type of germination represented by the diagram above. 

                               (1 mk)

(c) Give two functions of the part labeled A. 




                              (2 mks)

3. The diagram below shows the structure of an organelle that is involved in aerobic respiration.

[image: image63.png]



(a) State the function of the organelle. 






  (1 mk)

(b) Outline two adaptations of the above organelle. 





 (2 mks)

4. Name an instrument used to measure the following environmental factors:

(a) Light penetration in water. 






               (1 mk) 

(b) Strength and direction of wind at the same time. 



                
(1 mk)  

5. Distinguish between continuous and discontinuous variation. 



(2 mks)  

6. Name a hormone that is responsible for the following processes in arthropods:

(a) Moulting. 









   (1 mk)  

(b) Formation of cuticle. 








   (1 mk)  
7. (a)   Name a hormone involved in ionic balance in the human body. 



   (1 mk)

(a) Njoka was found to be passing out large amount of urine which also had a lot of glucose in it. Name the disease he was likely to be suffering from.  




  
 (1 mk)

8. The diagram below represents a certain organism.

[image: image64.png]



(a) Name the division to which the organism belongs. 




                
(1 mk)  

(b) Give two functions of the part labeled E. 





             

 (2 mks)  

9. The diagram below represents a section of a certain strand.



                        C                G            U            A             C               A

(a) Identify the type of strand represented above. 




                 
(1 mk)  
(b) Give a reason for your answer in (a) above. 




                 
(1 mk)  

(c) Write down the base sequence of the complementary strand from which the section was obtained. 









  

   
(1 mk)

10. State two differences between class chilopoda and class diplopoda. 


 
  
(2 mks)   

11. Give two reasons why Mendel chose to use garden pea plant in his experiment.            

 (2 mks) 

12. The diagram below represents a stage cell division.

[image: image65.png]



(a) Identify the stage of cell division represented above.                     


 
(1 mk)  

(b) State two differences between meiosis and mitosis. 



               
(2 mks)  

13. Peter was using a light microscope to view onion cells with lens combination of eye piece lens X10 and objective lens X20.

(a) Calculate the total magnification.                                               
   


   
(1 mk)  

(b) If he changed the objective lens magnification to X40, would the cells appear bigger or smaller? Explain.                                                                                                 


               







(2 mks)

14. A sheep was found to be heavily infested with tapeworms.

(a) Write down a food chain to represent energy flow in the above relationship. 

 
(2 mks)  

(b) What is the trophic level of tapeworms in the above relationship? 


   
(1 mk)  

15. State two characteristics of the cell membrane.  






 (2 mks)

16. State the mode of asexual reproduction exhibited by the following organisms:

(a) Yeast. 










  
 (1 mk)  

(b) Mushroom.  







                 
   
(1 mk) 

(c) Name the causal organism that cause the following diseases:

i. Amoebiasis. 






                               
  
(1 mk)  
ii. Syphilis. 








   
   
(1 mk) 

17. Which term is given to the condition of;

(a) A plant cell when the protoplasm is pressing outwards on the cell wall on the absorption of water by osmosis.








  

  
(1 mk)

(b) Partial collapse of cell due to water loss by osmosis. 




 
 (1 mk)

18. The diagram below represents an embryo sac.

[image: image66.png]Antipodal

cells




a) Name the parts labeled J and K. 







(2 mks)

b) Differentiate between protandry and protogyny. 





 (2 mks)  

19. Which organelle would be abundant in:                                                                                             

(a) Skeletal muscle.                                                                                                                    
  
(1 mk)  
(b) Palisade mesophyll.                                                                                                                

(2 mks)

20. What is parthenocarpy? 








   
(1 mk)  

21. State two factors that affect the rate of active transport. 




 
(2 mks)

22. Differentiate between interspecific and intraspecific competition. 


               
(2 mks) 

23. Below is a structure found in plants.

[image: image67.png]



a) Name the organelle. 








   
(1 mk)

b) What is the role of the organelle you have named in (a) above. 



  
(1 mk)

c) Name the parts labeled J and L. 








(3 mks)

24. Name two forces involved in the movement of water and mineral salts. 



(2 mks)

25. What characteristics of living organisms is represented by the following characteristics:

a) A cat producing kittens.                                                                                                                       (1mk)

b) A girl dropping a hot pan.                                                                                                                    (1mk)

c) The exhalation of carbon (IV) oxide.                                                                                                   (1mk)

26. The diagram below represents the alveolus.

[image: image68.png]



(a) Identify O, P and Q. 








 
(3 mks)

(b) Identify gas Y.









   
(1 mk)

27. Sigei set up the following experiment to investigate an aspect of germination.

[image: image69.png]Vacuum flasks

Germinating Boiled seeds

seeds

Thermometers




                                             Flask A                                                     Flask B

a) What was Sigei investigating? 







   
(1 mk)

b) State the purpose of the vacuum flasks used in this experiment instead of an ordinary flasks. 
(1 mk)

c) Give a reason why seeds in flask B were boiled.





   
(1 mk)

d) After several days, account the results which would have been observed by Sigei  in flask A.
(2 mk)

28. Besides excretion give one functions of the liver. 





 
(1 mks)

29. The diagram below represents a transverse section of a maize grain.

[image: image70.png]



(a) Name the parts labeled H and I. 
 




               

(2 mks)

(b) If a drop of iodine was placed on the section, which part would stain blue-black? 
   

(1 mk)  
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Answer all questions in this section.

1. In a particular species of tropical beetles, the wings have either red or orange marks. A cross between red marked beetles with orange marked beetles produces off-springs with yellow marks only. When the F1 generation off-springs are selfed, they produce F2 generation in the ratio of 1 red: 2 yellow: 1 orange.

(a) Explain the absence of red and orange marks in the F1 off-springs. 



 (1 mk)

(b) If the gene responsible for red marks is R while the gene responsible for orange marks is O, use a genetic cross to show how the F2 generation was obtained. 






(4 mks)

(c) Give two examples of sex-linked traits in man. 






(2 mks)

(d) What is non-disjunction? 








 (1 mk)

2. During an ecological study, students collected and marked 120 ants and released them. After48 hours, the students captured another 90 ants, 20 of which had been marked previously.

(a) How many ants were there in the compound? Show your working.



  (3mks)

(b)What are the limitations of this method in sampling animal populations?


  
  (4mks)


(c)State two other methods which could be used to determine the population.



   (1mk)
3. The figure below represents a structure obtained from the ileum of a mammal.

[image: image71.png]Capillary network





(a) Give the identity of the structure.                                                                    


 (1 mk)

(b) What is the importance of the structure named in (a) above?                         

  
 (1 mk)

………………………………Name the parts labeled A, B and D.                                                     (3 mks)

(c)  (i) Name the juice secreted by the part labeled C.                                                                         
 (1 mk)

           
(ii)  List two enzymes present in the juice named in d (i) above.                 


 (2 mks) 

4. The diagram below represents a developing foetus.

[image: image72.png]



(a) Name the parts labeled F, I and J. 







 (3 mks)

(b) Give two functions of the part labeled H. 






(2 mks)

(c) Name two substances that pass through the part labeled G from the foetus to the mother. 
  
(2 mks)

(d) If the ovary of the expectant mother was removed after three months, the pregnancy goes to full term without being interrupted. Explain this observation. 





 
(1 mk)
5. Form two students from Kabazi Secondary School wanted to investigate a certain process using potted plants as shown below.

               [image: image73.png]Ring barkerd
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               [image: image74.png]Ring barked
region

FTIT 777777777 TIA
Set-up B




In set-up A, the potted plant was ring barked but the leaves retained. In set-up B, the potted plant was ring barked and leaves plucked so that it was always without leaves. The set-ups were maintained for two months.

(a) What process was being investigated? 







(1 mk)

(b) What observations did the students make in their experiment? 




(2 mks)

(c) Give an explanation for the observations in (b) above. 





(4 mks)

(d) Name another method that can be used to investigate the same process. 



(1 mk)
Section B (40 mks)

Answer question 6 (compulsory) and either question 7 or 8.

6. The following results were obtained from a study of germination and early growth of maize. The grains were sown in soil in a greenhouse and at two days intervals. Samples were taken, oven-dried and weighed.

	Time after sowing (days)
	0
	2
	4
	6
	8
	10
	12

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


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




(6 mks)

(b) What name is given to the curve you have obtained in (a) above? 



 (1 mk)

(c) Why is rate of increase low between day one and day three? 




(2 mks)

(d) Give reasons for the limited rate of increase between day nine and day eleven. 


(3 mks)

(e)  (i)   Name a phylum whose growth does not take the shape of the curve drawn above.        
(1 mk)

 (ii)   What name is given to the curve exhibited by organisms in the phylum you have named in (e) (i) above? 











 
(1 mk)

 (iii)   What causes the behavior of the curve mentioned in (e) (ii) above? 



 (1 mk)

(f) Apart from temperature, give three external factors necessary for germination. 


(3 mks)

(g) Explain what effect would temperature below 100C have on the above seeds? 


(2 mks)

7.  (a)   Discuss factors that affect the rate of photosynthesis. 





(8 mks)

(b)   Discuss the environmental factors that affect the rate of transpiration. 
          

 
(12 mks)

8. Describe the structural adaptations of the mammalian heart to its functions.    
            

 
(20 mks)
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·  Starch powder.

·  Egg albumin/egg white.

·  Orange juice
 NOTE: Solution P is prepared by dissolving the starch, orange juice and egg albumin to make a suspension.

 REAGENTS

· Iodine solution.

· DCPIP.

· Benedicts solution.

· 1% copper sulpahte solution.

· Sodium hydroxide solution.

Each candidate should be provided with.

· Four test tubes in a test tube rack.

· Solution P (10ml) in a boiling tube or small beaker.

· Dropper. 

· Means of heating.

· Test tube holder.

SUBUKIA DISTRICT JOINT EXAMINATION

Kenya Certificate of Secondary Education

231/3

BIOLOGY 

Paper 3

(Practical)

1. You are provided with a solution labeled P. Using the reagents provided, determine food compounds in P. Fill in the table below.

	FOOD SUBSTANCE
	PROCEDURE
	OBSERVATION
	CONCLUSION

	
	
	
	


12MARKS
2. The diagrams below represent leaves of certain plants. 








(a) Use the above specimens to complete the dichotomous key below.                                      
  (3 mks)

1.   (a)   Leaf simple ……………………………………………………..……..………
go to 2

      (b)   Leaf compound …………………………………………..……..……………… 
go to 4
2.   (a)   Leaf with parallel veins ……………………………………..…………

Wondering jew

      (b)   Leaf with                                                     ……………..…………………
go to 3

3.   (a)   Leaf with smooth margin ………………………….…………………

Devil’s horse whip

      (b)   Leaf with                                               ………….…………………

Tick berry

4.   (a)   Leaf trifoliate ……………………………..…………………………………
Go to 5

      (b)   Leaf with more than three leaflets ………………………………….……………
Go to 6

5.   (a)   Leaflets with sharp tips …………………………………………………….…
Bean

      (b)   Leaf with rounded tips ………………………………….…………………….…
Oxalis

6   (a)   Leaf pinnate ……………………………………………..………………………
Cassia

     (b)   Leaf                                                     ………………………………………….
 Acacia

(b) Use the dichotomous key above to fill the table below.                                                                   (14 mks)
	Specimen
	Steps
	Identity

	A

B

C

D

E

F

G
	………………………………………………………….

………………………………………………………….

………………………………………………………….

………………………………………………………….

………………………………………………………….

………………………………………………………….

…………………………………………………………
	………………………………………..

………………………………………..

………………………………………..

………………………………………..

………………………………………..

………………………………………..

………………………………………..


3. Examine the photographs in plates 1 to 3 which show a mammalian organ and answer the questions that follow.

[image: image75.png]


            [image: image76.png]Plate 2




(a) The photograph in plate 2 shows the longitudinal section of the organ.

(i) Name each of the parts labeled 1 and 3. 







 (2 mks)
(ii) Name the processes that occur in each of the parts labeled 1 and 2. 



 (2 mks)

(b) The photograph in plate 3 shows the blood supply to the organ.

(i) Name each of the blood vessels labeled 4 and 6.    



             

  (2 mks)

(ii) State one difference in the composition of blood in blood vessel 5 and blood vessel 6. 

 (1 mks)

(c) Name one disease that affect the organ. 







 (1 mks)
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PAPER 1 (THEORY)

1.
a) What is meant by the term Entomology.







(1 mark)
b) The diagram below represents a certain apparatus used by biology students.


[image: image77.png]




(i) Name the apparature above.








(1 mark)


(ii) State the role of the apparatus named in b) (i) above.





(1 mark)

2.
a) What do you understand by the term bionomial nomenclature.




(1 mark)


b) State two general chacteristics of phylum Chordata.





(2 marks)

3.
State two functions of the cell wall.








(2 marks)

4.
During a practical lesson to estimate the size of a cell, using the sketch below which some students observed, calculate the length of one cell in micrometers given that the field of view was 8mm wide.

(3 marks)


[image: image78.png]



5.
State three factors affecting the rate of active transport in living organisms.



(3 marks)

6.
State two factors that increase the rate of photosynthesis in green plants.



(2 marks)

7.
The diagram below shows an experimental set-up used to investigate a certain aspect of photosynthesis.


[image: image79.png]Leaf.

ight proof
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a) State the aim of the experiment.








(1 mark)


b) What was observed when both leaves were tested for starch.




(2 marks)


c) Give a reason for your answer for J in (b) above.






(1 mark)

8.
The diagram below represents a cross section of a certain plant organ as observed under a light microscope. Use it to answer the questions below.

[image: image80.png]




a) Identify the above organ.









(1 mark)


b) Name the part labelled G.









(1 mark)


c) State the role of part labelled H.








(2 marks)

9.
Describe a condition referred to as asthma in human beings.





(3 marks)

10.
State three distinctive characteristics of Class Mammalia.





(3 marks)

11.
During a marathon race, the chemical process represented by the equation below takes place in the participants muscles.


[image: image81.png]C;H,0; ———— 2CH,CH(OH)COOH + 150KJ
Ghucose Substance X





a) What is the name of this process








(1 mark)


b) Name the substance x









(1 mark)


c) What happens to the muscles if x accumulate to critical levels.




(1 mark)

12.
a)Distinguish between excretion and egestion.






(2 marks)


b) Name two excretory products of a terrestrial animal.





(2 marks)

13.
What do you understand by the condition commonly known as Rhesus factor.


(3 marks)

14.
Give two hormones that help the body in osmoregulation.





(2 marks)

15.
a) State two ways inwhich plants remove their wastes.





(2 marks)


b) Name one use of a papain.








(1 mark)

16.
The diagram below represents a certain organism collected by a student on his way to school.


[image: image82.png]




a) State the class to which the organism belongs.






(1 mark)


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






(3 marks)

17.
a) What is meant by the following terms as used in ecology:

i) Biomass











(1 mark)

ii) Ecosystem










(1 mark)


b) Give two adaptations of Ascaris Lumbricoides to their parasitic mode of life.


(2 marks)

18.
The sketch below represent the process of reproduction in a certain organism.


[image: image83.png]




a)   (i) Name the type of reproduction represented above.





(1 mark)


(ii) Give an example of an organism that reproduces as in the diagram above.


(1 mark)


b) What is implantation.









(1 mark)

19.
Name two ways by which seed dormancy can be broken.





(2 marks)

20.
Give two regions where secondary growth takes place in plants and one region where growth take place in animals. Plants











(2 marks)

Animals











(1 mark)

21.
Giving an example, describe discontinous variation.






(2 marks)

22.
State how knowledge in genetics has been applied by human.




(3 marks)

23.
a) What do you understand by the term organic evolution.





(1 mark)


b) Briefly explain the term convergent evolution.






(3 marks)

24.
The diagram below represents a certain nerve cell. Use it to answer the questions that follow.


[image: image84.png]




a) Identify the nerve cell.









(1 mark)


b) On the diagram, indicate the direction of flow of impulse.





(1 mark)


c) Give one functional difference between axon and denron.





(1 mark)

25.
Name one defect of human eye.








(2 marks)

26.
State the structural difference between skeletal muscles and smooth muscles.



(3 marks)

27.
Name the causative agent of;


a) Malaria











(1 mak)


b) Whooping cough










(1 mark)

KIKUYU  DISTRICT  INTERSCHOOLS  EVALUATION
Kenya Certificate of  Secondary  Education
231/2
BIOLOGY

SECTION A (40 Marks)
Attempt all questions.

1.
The diagram below shows the skull of an animal. Study it and answer the questions that  follow.


[image: image85.png]




a) Label A and B.










(2 marks)


b) Which are the adaptations shown above, concerning the animal’s mode of feeding?


(2 marks)


c) Name two enzymes that are produced in precursor form in human digestive system.

(2 marks)


d) State the importance of enzyme above being produced in presursor form.



(2 marks)

2.
A cross was made between two pure breeding varieties of plants.One with red flowers and the other with white flowers.The F1 generation had all plants with pink flowers.When the F1 were selfed the F2 products were as follows:-


Red - 401


Pink - 819


White - 408


Using R for red color and W for white color.


a) Work out the F2 generation.








(4 marks)


b) Calculate the phenotypic ratio of F2 generation.






(2 marks)

c) Which type of dominance is exemplifie in the cross above?




(1 mark)


d) Give an example of a sex-linked characteristics transmitted on X-chromosome.


(1 mark)

3.
a) One of the characteristics of a good respiratory surfaces is that it must be moist. Why is this   so?
(1 mark)


b) Other than being moist, list other two characteristics of a respiratory surface.


(2 marks)


c) (i) Name the part of the brain in a man that controls breathing.




(1 mark)


     (ii) Explain how the part named in (i) above controls breathing in a man.



(4 marks)

4.
a) (i) Distinguish between primary and secondary growth.





(2 marks)

           (ii) What are meristems.









(1 mark)


b) Give the location and function of the following meristematic tissue.



(5 marks)


(i) Apical meristem


(ii) Intercalary meristem


(iii) Lateral meristem

5.
The diagram below shows a synapse.

[image: image86.png]




a) Indicate the direction of the impulse on the diagram.





(1 mark)


b) Label D and E










(2 marks)


c) Compare a simple reflex action with a conditioned reflex action.




(3 marks)


d) State the functions of hormones in animals.






(2 marks)


SECTION B (40 Marks)


Answer question 6 (compulsory) and either question 7 or 8 in the spaces provided after question 8.
6.
An experiment was carried out to investigate heat production in j/r and heat loss in j/hr in a man at different environmental temperature (0c). Heat production and heat loss were determined as air temperature changed. The results were shown in the table below.


[image: image87.png]Airtemperaturein® [ 1-5 | 6-10 |11-15 | 16-20| 21-25|26-30( 31-35 | 36-40
Heat produced (W) [ 1420 | 1080 | 800 | 600 | 480 | 380 | 320 | 280
Heat lost (J/hr) 0 20 140 200 | 280 | 400 | 560






a) 
Using the same axes, draw graphs of heat production and heat lost in j/hr against air temperature in 0c.














     (7 marks)


b) 
At what air temperature does the body lose as much heat as it produces?



      (1 mark)


c)   (i) Explain the relationship between heat loss and heat production at 400c



     (3 marks)

(ii) Explain why readings for this experiment were not taken for air temperatures   above 400c
    (12 marks)


d) 
(i) Explain how sweating helps the body to lose excess heat.




      (2 marks)

(ii) State three ways in which mammals are adapted to live in regions below  sub-zero0c temperatures.













      (3 marks)


e) 
Explain the role of hypothalamus in temperature regulation.




      (2 marks)

7.
a) 
Describe the systole and diastole of the mammalian heart.




    (13 marks)


b) 
Describe the mechanism of blood clotting.






      (7 marks)

8.
a) 
Describe the location and appearance of chromosomes during mitosis.



    (13 marks)


b) 
State the roles of the following hormones in human female.


 (i) Follicle stimulating hormone.







    (2 marks)


    (ii) Luteinizing hormone.








    (3 marks)


    (iii) Oxytocin










     (2 marks) 
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PAPER 3 (PRACTICAL)

CONFIDENTIAL
Instructions to schools

Provide enough of the following for each candidate;

Question 1


1. Specimen A - 1 fresh leaf of kale (sukuma wiki)


2. Specimen B - 1 orange (ripe)


3. Specimen C - A half small paw paw (ripe)


4. 10ml 0.1% Ascorbic acid solution.


5. Means of labelling (3 labels)


6. 15ml DCPIP solution.


7. 3 100ml beakers.


8. 3 test tubes


9. Teat pipette / dropper
KIKUYU DISTRICT INTERSCHOOLS EVALUATION
kenya certificate of secondary  education
231/3
BIOLOGY

PAPER 3 (PRACTICAL)

1.
You are provided with specimens A, B and C. Cut specimen A into pieces and crush it in a mortar with a 

pestle. Measure 4cm3 of distilled water and add it into the crushed pulp. Pour the crushed pulp into a ieve and filter it into a beaker labeled X by gently squeezing it. Repeat the procedure with specimens B and C, putting the filtrates in beakers labeled Y and Z, dilute the filtrate by adding 3cm3 of distilled water into the beakers.


Label three test tubes of D, E and F. into each test-tube and add exactly 2cm3 of DCPIP solution. Suck into a teat (dropper) pipette filtrate from specimen A. Add from the teat pipette the filtrate to the contents of test-tube D drop by drop, stirrimg gently after each drop until the blue colour of the dye just disappears. Count the number of drops added to make the colour of the contents in D equal to that in the teat pipette. Record the number of drops in the table below.


Repeat the above using filtrate from A from the teat pipette and test tube E. Finally suck the filtrate from C into tube F, in each case, record the number of drops used to match the colour of tube content and the content of  the teat pipette.


To another test tube, add 2cm3 of DCPIP, suck into the teat pipette 0.1% ascorbic acid solution. 


Add to the test tube ascorbic acid drop by drop. stirring gently after each drop. Count the number of drops used so that the colour of the test tube content matches the colour of ascorbic acid solutionin the teat pipette.


a) Record your results in the table below.







(12 marks)


[image: image88.png]Specimen No. of drops Calculation Relative amovats
of vitamin ¢
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c

0.1% Ascorbic acid solution





b) 
Give the deficiency symptoms if somebody lacks the vitamin tested above.



(2 marks)

2.
The photographs below represent some skeletal materials of unnamed mammal obtained from an excavated shallow grave. Use it to answer the questions that follow.


[image: image89.png]SPECIMEN O - View 2




a)
Identify


(i) Vertebrae labeled O









(1 mark)


(ii) Structure Q










(1 mark)


(iii) Structure R










(1 mark)


b) Explain how structure Q name in a) (i) above is adapted to its functions.



(2 marks)


c) From which part of mammalian body is O obtained.





(1 mark)


d) Name the two views from which the photographs O have been taken from.


(i) View 1










(1 mark)


(ii) View 2










(1 mark)


e) Name the labeled parts indicated below.







(3 marks)



a
.............................................................................................................................



b
.............................................................................................................................



e
.............................................................................................................................


f) Give the function of part b, c and f.







(1 marks)
3.
Examine the drawings of the leaves and the dichotomous key shown below.

[image: image90.emf]
1.
(a) Leaf simple
....................................................................... 
go to 2


(b) Leaf compound .................................................................
go to 5

2.
(a) Leaf parallel reined ............................................................
Commelinaceae


(b) Leaf _________________ ...............................................
go to 3

3.
(a) Leaf margin smooth ...........................................................
go to 4


(b) Leaf margin ___________________ ................................
verbenaceae

4.
(a) Leaf apex smooth ..............................................................
Nyctaginaceae


(b) Leaf apex emarginated .......................................................
Fabaceae

5.
(a) Compound leaf palmate .....................................................
malvaceae


(b) Compound leaf ___________________ ..........................
go to 6

6.
(a) Compound leaf ___________________ ...........................
Bignoniaceae


(b) Compound leaf unipinnate .................................................
go to 7

7.
(a) Leaf with terminal leaflet ....................................................
Rosaceae


(b) Leaf without terminal leaflet ...............................................
papillionaceae


a) 
Complete the key shown above.








(4 marks)


b) 
Using the key, identify each of the leaves A - H into their respective families in the table below.
(8 marks)


c) 
To which class does leaf B belong?







(1 mark)
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1.
What is taxonomy?










(1mark)
2.
(a)
Name the structure in which fertilisation occurs in human female?



(1mark)


(b)
State two adaptations of the structure you have named in (a) above to its functions.

(2 marks)

3.
(a)
State two limitations of the fossils as evidence of evolution.




(2marks)


(b)
Why is Lamarck’s theory of evolution not scientifically acceptable?



(1mark)

4.
Blowfly maggot (larvae) quickly burrow into decaying faecal matter as soon as they areexposed to sunlight.


(a)
Name the type of response exhibited by the maggots.





(1mark)


(b)
Of what value is such a response?







(2marks)

5.
Explain what happens to excess amino-acids in the liver of humans.




(3mark)

6.
Name the functions of the Thrombokinase in blood clotting process.




(2marks)

7.
Give four factors that determine energy requirement in human body 




(4marks)
8.
State the use of the following apparatus .







(2marks)


(a) 
Bait trap 


(b)
Sweep net

9.
Give two reasons why classsification is important in biology.





(2marks)

10.
In an experiment a student determined the field of view to be 3mm. On observing onion epidermal cell he counted II cells across the field of view. Determine the size of each cell.




(2marks)

11.
The experiment set up below was used to investigate a certain aspect of photosynthesis.


[image: image91.png]hydrogen

carbonate Soda lime





(a)
What aspect of photosynthesis was being investigated?





(1mark)


(b)
What is the role of soda lime in the set up?






(1mark)


(c)
How would you test whether photosynthesis had occurred?




(1mark)

12.
(a)
Distinguish between continuous and discontinuous variations.




(2marks)


(b)
Identify the type of gene mutation represented by the following pair of words.


(2marks)



(i) shirt instead of skirt.



(ii) hopping instead of shopping
   
13.
Explain why its difficult to calculate Respiratory Quotient (RQ) in plants.



(2 marks)

14.
State the causative agent of









(2marks)


(i)
Cholera


(ii)
Amoebic dysentry









15.
(a)
Distinguish between growth and development.






(2marks)


(b)
State the importance of growth in living organisms.





(1mark)

16.
The diagram below represents an organ from a bony fish.


[image: image92.png]




(a) 
Identify the organ









(1mark)


(b)
State the function of part labeled S







(1mark)


(c)
State two features that enable part Q to carry out its functions.




(2marks)
17.
Explain what happens when a wilting young plant is well watered.




(3marks)

18.
Describe continental drift as an evidence of evolution.






(3 marks)

19.
A male student hammered a nail far from the ground surface in a stem of a 5m tall tree. Two years later, the tree had grown taller and thicker. Explain where you would expect to find the nail.





(4marks)

20.
State three mechanisms that hinder self pollination in flowering plants.




(3marks)

21.
It was found that during  germination of pea seeds 9.0cm3 of oxygen was used while 9.2cm3 of carbon (iv) oxide was produced.


(a)
Calculate the respiratory quotient of the reaction that took place.




(2marks)


(b)
Identify the type of food substance that was metabolised.





(1 marks)
22.
Using photosynthetic theory explain the opening of stomata.





(4marks)

23.
(a)
Explain why tracheids are not efficient in transporting water up the plant.



(1mark) 


(b)
What is the significance of xylem vessels being dead?





(1mark)

24.
State three methods that would be be used to determine the diet of a wild animal in an ecosystem.

(3marks)

25.
What is the role of Ant diuretic hormone in osmoregulation?





(2marks)

26.
In an investigation, the pancreatic duct of a mice was blocked by tying it with a string. Explain how this affected the digestion of food.











(2marks)

27.
Below are diagrams of muscles found in mammals. Study them carefully and answer the questions that follow.


[image: image93.png]stridhons
Muscle Q





(a)
Name the muscles.









(2marks)



Q 













R  



(b)
Give the function of muscle Q.








(1mark)


(c)
Name one organ in which muscle R is found.






(1mark)

28.
Name two organelles that you would expect to be abundant in glandular organs.



(2marks)

29.
Name the structures in which spores are formed in ferns and state where they are found.


(2marks)
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SECTION A (40MARKS) 

Answer all the questions in this section in the spaces provided
1.
The equation below shows a chemical reaction that takes place in green plants under certain conditions.



(a) 
(i) 
What is the name of substance X?







(1mark)



(ii)
Other than reagents, state two conditions necessary for this reaction




(2 marks)



(iii)
Name two types of cells in which this process occurs.





(2marks)



(iv)
Name the process represented by the equation above.





(1mark)


(b)
Name the features that increase the surface area of the small intestines.




(2 marks)

2.
(a)
What is meant by the term sex-linkage?







(1mark)


(b)
Name two sex-linked traits in humans.







(2marks)


(c)
In Drosophila melanogaster, the inheritance of eye colour is sex-linked. The gene of red eye is dominant. A cross was made between a homozygous red-eyed female and a white eyed male. Work out the phenotypic ratio of F1 generation.



(Use R to represent the gene for red eyes) 







(5 marks)


3.
(a)
(i) Name the structure labeled P and give its role.





(2marks)


(ii)  Give three features that enables structure labeled X carry out its functions.


(3marks)


(iii) Name types of  blood vessels found in the structure labeled Y.




(2mark)
 


(b)
State the mode of asexual reproduction in yeast.






(1mark)

4.
A response exhibited by a certain plant tendril is illustrated below.


[image: image94.png]




(a)
(i) Name the type of response.








(1mark)



(ii)Explain how the response named in (a) (i) above occurs.




(3marks)


(b)
What is the importance of tactic responses to microscopic plants?



(1mark)


(c)
State three applications of plant hormones in agriculture.





(3marks)

5.
Science club members designed an experiment as shown below. Examine it.



The set up was kept at room temperature for one week.


(a)
What was the aim of the experiment?







(1mark)


(b)
What observation was made after one week.A,B






(2marks)


(c)
(i)
Explain the role of water in seed germination.





(3marks)



(ii)
Other than water, what two environmental factors are required for seed germination?

(2marks)

SECTION B

Answer question 6 compulsory and either question 7 and 8 in the spaces provided after question 8

6.
The following data represents the development in dry mass of germinating seedlings within 


18 weeks.


[image: image95.png]Timeinweeks 0 246 10|13 1316 18
Dymassin 0.1 3z[10[ 18 | 32 | 44 45 | 44 | :
grams






(a)
Using suitable scales plot a graph of dry mass against time.




(6marks)


(b)
With reference to the graph, explain the changes in dry mass between;



(i) 
Week 0 to 2










(2marks)



(ii)
Week 5 to 13









(2marks)



(iii)
Week 16 - 18









(2marks)


(c)
 (i)
What is the significance of time zero.







(1mark)



(ii)
What difference will be expected from the above results if the experimentstarted with two seeds?
 Give a reason for your answer)







(2marks)


(d)
(i)
Describe how you can carry out the experiment to obtain dry mass in the respective weeks.
(4marks)



(ii)
State one advantage of using dry mass instead of fresh weight in estimating growth of an organism.















(4marks)

7.
Describe the adaptations of the skin to its functions.






(20marks)

8.
(a)
Define the term natural selection with reference to evolution.




(2marks)


(b)
Describe how natural selection brings about adaptation of species to its environment.

(18marks)
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1.
Sour milk (fermented milk) each student. (10ml)

2.
6 clean dry testtubes per student and a boiling tube.

3.
Filter funnel each student.

4.
Filter paper each student.

5.
Iodine solution.

6.
10% Sodium hydroxide

7.
Benedicts solution

8.
Means of heating

9.
0.5% copper sulphate.

    NB:
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It should remain under the custody of the principal or head of department.
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PAPER 3 (PRACTICAL)

1.
You are provided with a substance labelled H. Filter the substance and collect the filtrate.Filtration is expected to be complete after about 30 minutes. Using the reagents provided, test for the food substances in the residue and the filtrate.Record your procedure, observations and conclusions in the tables below.   
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()

(i)

RESIDUE

(12marks)

Food substance

Procedure

Observation

Conclusion





[image: image97.png](]

()

(i)

FILTRATE

(3marks)

Food substance

Procedure

Observation

Conclusion







(b)
Name the hormone that is responsible for the digestion of milk protein.



(1mark)

2.
Study the photo micrograph shown below and answer the question that follows.




[image: image98.png]




(a)
Label the parts marked above.








(4marks)



A
__________________________________




B
__________________________________




E
__________________________________




F
__________________________________



(b)
How is structure H adapted to its function?






(2marks)


(c)
Other than the structures shown in the photomicrograph, state other structures that are used for gaseous exchange by plants.









(2marks)


(d)
(i) 
State the habitat of the plant from which the micrograph was taken.



(1mark)


     (ii)
Give two reasons for your answer in d(i) above.





(2marks)

3.
(a)
Using observable features in the photographs, complete the dichotomous key given below.
(4marks)

1. 
(a) Simple leaf ......................................................................
go to 2


(b) Compound leaf ...............................................................
go to 7

2.
(a) Leaves with parallel veins.................................................
Mexican marigold

(b) .......................................................................................
go to 3

3.
(a) Leaves notched at the base...............................................
Phaseous vulgaris

(b) Leaves not notched at the base.........................................
go to 4

4.
(a) Leaves with smooth margin...............................................
Croton megalocarpous

(b) Leaves with serrated margin.............................................
go to 5

5.
(a) ........................................................................................
Solanum incunum

(b) Leaves smooth without hairs.............................................
go to 6

6.
(a) Leaves shape cordate........................................................
Bidens pilosa

(b) Leaves shape linear ..........................................................
Prunus domestica
7.
(a) Leaves palmate ................................................................
Manihot esculentum

(b) .........................................................................................
go to 8

8.
(a) ..........................................................................................
Acacia measnsii

(b) Leaflets rounded at the tip..................................................
Jacaranda mimosifolia
(b)
Use the completed dichotomous key to identify the plants.




(9marks)

GATUNDU DISTRICT SECONDARY SCHOOLS EVALUATION TEST

kenya certificate of secondary education
231/1

BIOLOGY

PAPER I
1. Define the term species.









 (1 mark)

2. State two adaptations of cell membrane to it’s function.





 (2 marks)

3. Differentiate between tactic and tropic responses. 






(2 marks)

4. The diagram below represents a neuron 

[image: image99.jpg]



(i) Name the neuron 










(1 mark)

(ii) Name the parts labeled P and Q. 








(2 marks)                   
5. The diagram below represents a cell organelle.

                     [image: image100.jpg]



        Identify the organelle.









 (1 mark)

        State two ways in which the organelle is adapted to it’s function. 




(2 marks)

6. Describe the adaptations of the following structures in wind pollinated flowers.


 (3 marks)

(i) Anther

(ii) pollen grains

(iii) stigma

7. Explain what happens to excess amino acids in the liver of humans.




 (3 marks)

8. Form three students from a certain school in Gatundu were to Estimate the population of fish in fish pond. They caught 600 fish which they marked and released back to the pond. After 24 hours they caught 350 fish out which 90 had marks. Calculate the population of fish in the pond.   





(2 marks)

9. What are meristems. 









(1 mark)

10. Differentiate between primary and secondary growth in plants. 




(2 marks)

11. Distinguish between diffusion and osmosis.







 (2 marks)

12. State two functions of bile juice in the digestion of food. 





(2 marks)

13. Name two supportive tissues in young dicotyledous plants. 





(2 marks)

14. The diagram below represents a bone of a mammal

                                    [image: image101.jpg]



(i)  Identify the bone. 










(1 mark)
(ii) Name the bone that articulates at the point labeled E.






 (1 mark)
15. State two role of the  testes in the mammalian reproductive system.




 (2 marks)

16. State the function of the following structures in a gill of a fish. 




(2 marks)
(i) gill rakers

(ii) gill filament

17. State two characteristics of chordata not found in other kingdoms




. (2 marks)

18. State two adaptations of the guard cells to their function.





 (2 marks)

19. The diagram below shows a cell undergoing a stage in cell division.

                             [image: image102.jpg]=
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With reasons, identify this stage.








 (2 marks)


Identify –


 Reason –

20. State two importance of classification. 







(2 marks)

21. The diagram below represents a mammalian ovum.

                                         [image: image103.jpg]



a) Name the parts labeled 
22. 
Define the term Evolution.









 (1 mark)

(i) Briefly explain each of the following terms.
(i) Special creation 










(1 mark)

(ii) Organic evolution










 (1 mark)

23. Study the diagram below and answer the question that follow

                                     [image: image104.jpg]



            What process takes place in E and F.







 (2 marks)

24. State the functions of the pulp cavity in a mammalian tooth. 





(2 marks)

25. Name the structures that are found 

(i) found between two vertebrae








 (1 mark)

(ii) Attach muscles to bone.









 (1 mark)

26. What would happen to an individual if cerebellum was damaged? 




 (1 mark)

27. Give a reason for each of the following on mammalian red blood cell. (2 marks)       

a) Absence of the nucleus 

b) Biconcave shape

28. Study the graphs carefully and answer the questions that follow.

                                 [image: image105.jpg]



a) (i) Which species of antelope has better survival adaptations? 




(1 mark)

(ii) Give a reason for your answer above.







 (1 mark)

b) State the type of competition shown by the two species of antelopes. 




(1 mark)

29. Name the causative agent of the following human diseases.





 (2 marks)

(i) Pneumonia

(ii) Gonorrhea

30. The diagram below represent eye defect.

               [image: image106.jpg]



(i) Identify the defect. 










(1 mark)

(ii) How can the defect be corrected.








 (1 mark)

31. Study the homeostatic scheme below.

                                                                                                       

                
    Excess

 






C




Deficiency

                                                                                          D

                        

                                                   Further deficiency

a) Identify the hormone labeled A








 (1 mark)

b) Name the site of action of hormone A. 







(1 mark)

c) Identify the feedback labeled D. 








(1 mark)

32. The table below shows a description of size of glomenuli and renal tubules of two animals which are 

       adapted to living in different environment.
	Animal K
	Animal R

	Glomeruli

(i) Small and many
	(i) Large and few

	Renal tubules

(ii)  long
	(iii) Short


a) Name the likely habitat in which animal K lives.






 (1 mark)
b) (i) Suggest the main nitrogenous waste produced by animal R.




 (1 mark)


 (ii)Give a reason for your answer in b(i) above. 






(1 mark)

33. The oxidation state of a certain food is represented below by a chemical equation. 

                  2C3H2O2N + 6O2                        NH2CO + 5CO2 + 5H2O

a) Calculate the respiratory quotient (RQ) of the food substrate.




 (2 marks)

b) Identify the food substrate being oxidized. 






 (1 mark)

34. Name the blood vessel that link arterioles with venules.





 (1 mark)

     
b) How are the blood vessels named above suited to carry out their functions?


 (1 mark)

35. Below is a diagram representation of a certain structure in a cell.

                       A         G      U      C      A          C         G

            

a) Name the structure.










 (1 mark)
b) Give a reason for your answer in (a) above 







(1 mark)
c) Write down the complementary base pairing the pattern in the structure above. 


(1 mark)

36. Study the diagram below and answer the question that follows.

                             [image: image107.jpg]



a) Name the part labeled A. 









(1 mark)

b) What does the part B form after fertilization? 






(1 mark)
GATUNDU DISTRICT SECONDARY SCHOOLS JOINT EXAMINATION

kenya certificate of secondary education
231/2

BIOLOGY
SECTION A

1. In a certain plant species a cross between a plant with green leaves and one with white leaves gave rise to all F1 plants with pale green leaves. The plant with white leaves died immediately after germination.

a) Why did the plant with white leaves die immediately after germination?



 (2 marks)

b)  (i) Using letters G and W for gene for green and white colours respectively, work out the genotypic ratio of the resulting F2 plants when F1 plants were selfed.






(5 marks)

(ii) Give a reason why all the F1 plants were pale green. 





(1 mark)

2. Flowering plants reproduce sexually using structures in their flowers.

The diagram below shows an insect-pollinated flower.

                                           [image: image108.jpg]



(a) (i) Name the structures labeled C and D 







(2 marks)

 b) 
Describe what happens to structures A and B after fertilization.

 c) 
Give two ways in which this insect-pollinated flower differs from a wind pollinated flower.

 (2 marks)

d)
Some students wanted to study meiosis. From which part of the flower should they take cells Explain your answer. 
(2 marks)

3. The diagram below represents a simplified nitrogen cycle. Study it and answer the questions that follow.


               
Z



              W            Denitrifying

                                      Bacteria      
X

a) Name the organisms represented by W and Z.






 (2 marks)

b) Name the process X 









(1 mark)

c) Describe the role of lightening in nitrogen fixation. 





(3 marks)

d) Explain why process W is important to ecosystems.





 (1 mark)

e) What is the role of nitrogen as an element in living organisms?



 (1 mark)
4. Study the data below showing the initial and final length of two Irish potato strips placed in solutions of different concentrations.

	Solution
	Initial length of potato strip in mm
	Final length of potato strip in mm

	A
	30
	35

	B
	30
	25


a) Identify the solution which was 








(2 marks)
(i) Hypertomic 
(ii) Hypotomic 
b) Calculate the percentage change in length of potato strip placed in solution A. 


(3 marks)
c) Account for the change in length of potato strip placed in solution B.




 (3 marks)
5. The graph below shows growth of two organisms, a rat and a grasshopper over a period of time.
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a) Identify the growth pattern represented by graphs.






 (2 marks)

A –


B –

b) Name the hormone responsible for the process that occurs between M and N, which facilitates increase in the body size.











 (1 mark)

c) Account for the shape of graph between;
(i) P and Q 










(2 marks)

(ii) M and N










 (2 marks)

d) Name the type of fertilization that is shown in rats. 






 (1 mark)

SECTION B

Answer question 6 (compulsory) and either question 7 or 8 in the spaces provided.
6. Measurements were taken of the rate of production of urine of a guinea pig which drunk its fill of water.

       Ten minutes after these observations had commenced, a saline solution hypertonic to blood plasma was injected into the carotid artery of the guinea pig. The results of the investigation were as shown below.

	Time (min)
	0
	10
	20
	30
	40
	50
	60

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


a) Draw a graph using the above data.








 (6 marks)
b) Explain the changes of the rate of urine production between
(i) 10 – 20 minutes 









(4 marks)

(ii) 20 – 30 minutes










 (4 marks)
(iii) 30 – 60 minutes 









(3 marks)

c) When the experiment was repeated, but with saline solution injected into a vein in the neck of the guinea pig it had no effect on the amount of urine produced? Explain the observation.




 (2 marks)

d) State two factors that determine the quantity and concentration of urine in animals. 


(2 marks)
7. Describe air pollution under the following headings 
a) Causes and its effects in the environment. 






(15 marks)

b) Control measures 









(5 marks)

8.  a) State five functions of the alimentary canal. 






(5 marks)


b) How are the small intestines adapted to their function? 





(15 marks)
CONFIDENTIAL

BIOLOGY 231/3         

FORM 4    2013

1. Solution  Z is a mixture of 5%sucrose and ascorbic acid

Each student should have at least 5 test tubes,

Access to;

· iodine solution,

· Benedict’s solution 

· source of heat.

· DCPIP

· Measuring cylinder

2. 
The photographs must be in colour

GATUNDU DISTRICT SECONDARY SCHOOLS JOINT EXAMINATION

kenya certificate of secondary education
231/3

BIOLOGY

Paper 3

(Practical)

1. 
Use the photograph of mammalian digestive system and associated organs to answer the questions that follow.                     

a)  (i) Name the structures named ,    








 (4mrks)
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 (ii) Name an acid found in the structure labelled K.          





(1mrk)

(iii) Name the juice stored in the structure  labelled B and give its function.       


(2mrks)

Juice……………………………………………..

          
Function……………………………………………………………………………………………….

 (iv) In the photograph, identify with letter D where the function named in (iii) above takes place
(1 mrk)
b) Use the the photograph of the mammalian blood component to answer the questions that follow.

[image: image111.emf]
 (i) Identify the blood component.                             






  (1mrk)

(ii) Name two structural adaptations of the blood component named in b(i) above to its function. 
 (2mrks)

(iii)  Name a hereditary disease caused by the structure labeled M in the photograph. 


 (1mrk)

(iv) Explain what would happen to the blood components once they are placed in a concentrated salt solution.      














(2mrks)
2. 
Use the photographs on plant response to answer the following questions.


     
             [image: image114.jpg]



a) 
Name the type of response shown in the photographs.    





 (1mrk)

b) 
What is the survival value of the response shown?         





  (1mrk)

c) 
Explain how the response occurs.                                     





  (3mrks) 
3.
 Use the photographs on plant structures to answer the following questions.


                                    



i) 
Name the plant structure shown in the photographs.






(1mrk)

(ii)
Name the part of the plant where the structure shown in the photos is found abundantly in   terrestrial plants.            












(1mrk)

(iii) Give the function of the structure named in 2(i) above.           




  (1mrk)

 (iv) Observe photograph F carefully. Give three structural adaptations of the structure to its functions. 
 (3mrks)

 (v)  Explain what would happen to the plant structures if they are placed in a hypotonic    solution
.(3mrks)
3a). You are provided with solution Z . Divide it into three portions. Use one portion of Z, Benedict’s solution, iodine and a source of heat to carry out food tests.(8mrks)

	Test
	Procedure
	Observations
	Conclusion


c) Measure one ml of DCPIP and put it in a test tube. To it add drops of the second portion of Z and record how many drops decolorizes DCPIP ………………………..






(1mrk)

d) Boil the third portion of solution Z for two minutes. Repeat the procedure in (b) above and record the number of drops that decolourlises DCPIP. …………………………..





(1mrk)
  c) 
Account for the difference in the number of drops used to decolorize DCPIP.   


(2mrks)

LARI DISTRICT MOCK EXAMINATION 

kenya certificate of secondary education 
231/1

BIOLOGY

PAPER  1 

1.
State two ways in which a red blood cell differs from other animal cells.



(2mks)

2.
State the structural adaptation of the mitochondrion






(2mks)     

3.
An uprooted seedling placed horizontally, in the dark, the shout bends upwards while the root bends downwards.


a.
Name the response exhibited by the seedling 






(1mk)


b.
Explain how the bending in the root occurs.






(3mks)

4.
State how the following factors affect the rate of active transport 


a.
Glucose concentration    









(1mk)


b.
Oxygen concentration









(1mk)

5.
Give two reasons why its necessary for frogs to lay many eggs.




(2mks)

6.
Study the diagram below and answer the questions that follow.



a.
Name the type of muscle shown in the diagram






(1mk)


b.   i.
State the part of the mammalian body where the above structure is found


(1mk)




ii.State two adaptation of the above muscle  tissue to its function


7.
Explain how the spread of malaria is controlled by the following methods.


a.
Applying oil on stagnant water








(2mks)


b.
Replacing male anopheles mosquito with sterile males.





(2mks)

8.
Give three differences between bryophytes and pteridophytes




(3mks)

9.
State two effects of accumulation of lactic acid in muscles





(2mks)

10.
The photograph below are  two varieties of peppered moth biston betularia resting on the bark of a tree.








(3mks)


Explain using the photograph how natural selection will determine the survival of each variety.
(3mks)

11.
a.
What is meant by the term Gene mutation






(1mk)


b.
Name two types of chromosome mutation






(2mks)

12.
Explain how the following adaptation of Xerophytes assist them to survive in their 
habitat.


i.
Sunken stomata










(1mk)


ii.
Thick  cuticle










(1mk)

b.
State the structural  differences between the root system of the Xerophytes and that of the hydrophytes

13.
The diagram  below is a demonstration of the breathing mechanism  in man.  


a.
What does the string X and Y represent  







(2mks)


b.
What is the effect of pulling string  X







(1mk)

14.
a.
Explain what happens during the dark stage of photosynthesis 




(2mks)


b.
Name two limiting factors that affect the rate of photosynthesis 




(2mks)

15.
a.
Explain  why herbaceous plants droop in hot weather while woody plants  remain erect under similar conditions.










(2mks)


b.
State two functions of an insect’s exoskeleton






(2mks)

16.
a.
State three features in the insect pollinated flowers that encourage cross 
pollination

(3mks)


17.
Explain why sitting in an enclosed garage with a car engine running may lead to death

(3mks)

18.
Name three roles of the Liver that makes it to be an organ for Excretion and homoestasis

(2mks)

19.
Account why non-variegated leaves are more productive than variegated leaves.


(3mks)

20.
State two functions of the malpighian layer of the epidermis





(2mks)

21.
State the function of the following structures







(3mks)


i.
Seminiferous tubule










ii.
Epidydimis



iii.
Prostate gland


22.
a.
Explain how fossil records can be used as Evidence of organic Evolution.  



(2mks)


b.
Name one factor in nature that increases the process of Evolution




(1mk)

23.
A student set up an experiment show below using a freshly obtained leafy shoot.  The shoot was cut and mounted on under water.




a.
State the name of the apparatus  used in this experiment.





(1mk)


b.
Suggest the aim of the experiment







(1mk)



c.
Explain why the shoot was cut and mounted under water.




(2mks)

24.
Name two fat soluble vitamins synthesized by the human body.




(2mks)


25.
An experiment was set up as shown below



a.
Suggest the observations made after 20 minutes






(1mk)


b.
Explain the observations








(3mks)

26.
 a.
State the role of the iris in the human eye.






(1mk)



b.
Give a difference between blind spot and the fovea centralis.




(1mk)

27.
a.
What do you understand by the term synapse?






(1mk)


b.
State one adaptation of a   neurone to its function





(1mk)

LARI DISTRICT MOCK EXAMINATION 

KENYA CERTIFICATE OF SECONDARY EDUCATION 
231/2
BIOLOGY

PAPER  2 
SECTION  A  (40MARKS)

Answer all questions in the spaces provided

1. The results in the table below show the effect of some conditions on seed germination.  In each experiment, all the other environmental conditions were kept constant except the one being investigated.

	Experiment
	Treatment
	Percentage germination

	1
	Seeds placed in tightly closed container with pyrogallic acid
	0

	II
	i)Seeds kept on saucer in light

ii)Seeds kept on saucer in darkness
	96

97

	III
	i)Seeds kept in a refrigerator at 400C

ii)Seeds kept in an oven at 60oC

iii)Seeds kept at 35oC
	0.5

0

92

	IV
	i)Dry Seeds in closed container

ii)Moist seeds in closed container
	0

87


a) i)  What was the role of pyrogallic acid in experiment  I 





(1mark)

ii)  State the aim of experiment  II
                                  





 (Imark)

b) i)  Account for the results obtained in experiment set up III  (3mks)

c) Name the conditions necessary for germination being investigated by experiment  I, III and IV
 (3mks)

2. In human beings, baldness is controlled by a dominant gene N located on the Y chromosome

a)  Work out a cross between a bald headed man and his wife




(4mks)

b) i) What is the probability of the couple getting girls who would develop baldness      

(1mrk)

ii) Give a reason for your answer in b i) above.


            



 (1mk)

c) Apart from the above trait name two other sex linked traits in human beings associated with Y chromosome.

                                                                                                       



(2mrks)

3. The diagram below represents the lower jaw of a mammal.


a) 
Suggest the mode of nutrition of the mammal whose jaw is shown above. 



(1mrk)

b)
 State one structural and one functional difference between the teeth labelled   W and X

(2mks)

c)  
The mammal whose jaw is shown above has 6 incisors, 2canines, 8 premolars and  4 molars in the upper jaw, while the lower jaw has 6 incisors, 2 canines, 8 premolar n  and 6 molars.

     
Write it’s dental formula and indicate the total number of teeth in it’s mouth.



 (2mks)

d)  Name two mineral elements that are responsible for the hardening of the teeth.    


  (2mks)

e)  Give a reason why the activity of salivary amylase stops  in the stomach.



   (1mk)
4.  
During an Ecological study of a lake a group of students recorded the following observations.

i)  Planktonic crustaceans feed on planktonic algae

ii) Small fish feed on planktonic crustaceans, worms and Insect larvae

iii) Worms feed on insect larvae

iv) A bird species feed on small fish, planktonic crustaceans and worms

v) Insect larvae feed on planktonic algae

vi) Large fish feed on small fish
a)  From this record of observations, construct a food web.





(5mks)
b)  From the food web you have constructed in a) above, isolate and write down a food chain that ends with:-

i) Bird species as secondary consumer
                 





 (1mk)
ii)  Large fish as a tertiary consumer







(1mk)
c)  How would humans interfere with this lake ecosystem





(1mk)
5.
In an investigation the approximate composition of plasma, glomerular filtrate and  urine in  a mammal was determined.  The results were as shown in the table below.

	Component
	Plasma

g/100cm3

	Glomerular

Filtrate g/100cm3
	urine

g/100cm3

	Urea

Uric acid

Glucose

Amino acids

Plasma Proteins

Mineral salts


	0.04

0.005

0.20

0.07

9.00

0.84
	0.04

0.005

0.20

0.07

0.00

0.84
	2.00

0.07

0.00

0.00

0.00

1.96


a)  Account for the absence of:-

i) Plasma proteins in glomerular fitrate in urine






(1mk)
ii) Glucose and aminoacids in urine







(1mk)
b) i)   
State the Principal requirement of  filtration that forms glomerular filtrate.


(1mk)
iii) How is the requirement identified in b) i) achieved in the kidney.




(1mk)
c) Other than excretion, give another function of the mammalian kidney.



(1mk)
d) From the above results, identify the types of metabolic wastes eliminated frommammalian blood.
 (2mks)

e) How many times is uric acid concentrated in urine than in Plasma. 




(1mk)
SECTION  B  (40MARKS)

Question 6 is compulsory
Choose either question 7 or 8.  Answer all the questions in the spaces provided.

6.   In an investigation two persons Y and Z drunk same quantity of a glucose solution.  Their blood sugar levels were determined immediately and thereafter at intervals of one hour for the next 6 hours.  The results were as shown in the table below.

	Time (Hours)
	Blood glucose level

Person Y
	(mg/100ml)

Person Z

	0

1

2

3

4

5

6


	80

210

170

110

90

90

90


	110

350

380

390

230

180

160


a) Plot a graph of the blood sugar levels of persons Y and Z against time on the same axes.   

                                                                                                                                 


  (7mks)

 b)   Account for each of the following observations:-

i) The change in Blood sugar level in person Y between 0 and 1 hour.      



   (2mks)

ii) The change in blood sugar level in person Y between 1 and 4 hours.



   (2mks)

c) 
From the graph, state the blood sugar level of person Y and Z at 4 ½ minutes



   .(2mks)

d) Suggest a reason for the high blood sugar level in person Z.





    (2mks)
e) How can the high blood sugar level in person Z be controlled.    




    (1mrks)



                                                                                                                              
f) Name the process which ensures that blood sugar level in human blood remains relatively constant.
     (1mk)
g) Explain the effect of large intake of salt in the diet.






    (3mks)
7     Explain how abiotic factors affect plants.   







   (20mks)

8     Explain the adaptations of ileum to it’s functions. 






    (20mks)
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REQUIREMENTS

Each candidate will require the following:

· 5 test-tubes

· 5ml of solution L1 – starch solution 0.5%

· 2ml of solution L2 – Diastase solution 10%

· 2ml of solution L3 – Boiled diastase solution 10%

 NB: boiled for 10 minutes

· Means of labeling – 3 labels

· Water bath

· Thermometer

· Iodine solution

· 3 droppers

· A white tile

· Means of timing

· 10ml measuring cylinder

· Specimen R – molar/ premolar tooth

· Specimen S – Cervical vertebra

· Specimen T – thoracic vertebra

· Specimen P – Ripe orange

· Specimen Q – mature pea pod

· Solution X – Benedict’s solution

· Solution Y – DCPIP

· Scapel

· Hand lens

· 50ml/100ml beaker.
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1. You are provided with solutions labeled L1, L2 and L3 is the same as L2 except that L3 has been boiled.

Label three test-tubes A, B and C.

Into the test-tube labeled A add 1ml of solution L1.

Into the test-tube labeled B add 1ml of L1 and 1ml of L2.

Into the test-tube labeled C add 1ml of L1 and 1ml of L3.

a) Withdraw a drop from test-tube A and place it on a white tile. To the drop add one drop of iodine solution. Record your observations in the table below. 







 (3mks)

	Test-tube
	Observation
	Conclusion

	A
	
	

	B
	
	

	C
	
	


Repeat the procedure with contents in test-tubes B and C. Record your observations in the table.

Place the three test-tubes labeled A, B and C into a water bath at 37oC

NB. Ensure that the temperature of the water bath does not fall below 35oC or exceed 38oC.

b) After 30 minutes, test the contents of each of the test-tubes labeled A, B and C following the procedure in (a) above. Record your observations in the table below. 





(3mks)

	Test-tube
	Observation
	Conclusion

	A
	
	

	B
	
	

	C
	
	


c) Why was test-tube labeled A included in the experiment?

d) (i) Suggest the identity of solution L2.







(1mk)


(ii) Give a reason for your answer in (d) above.






(1mk)

e) Suggest a part of the alimentary in the body of a mammal where  the process being investigated in this experiment would take place.










(1mk)

f) Account for the results at the end of the experiment in the test-tube labeled.

i) B












(1mk)

ii) C












(2mks)
2. You are provided with specimens Labeled R, S and T. Use them to answer the following questions.

a) Identify Specimens R, S and T.








(3mks)
b) Name the region from which bone T was obtained.






(1mk)
c) Name any three observable features that are common in S and T and for each state its function
(6mks)
d) State two observable differences between specimens S and T.




(2mks)
e) How is specimen R adapted to its function?







(2mks)
3. You are provided with specimens P and Q
a) What type of fruits are specimen P and Q?







(2mks)

b) Make a transverse section through specimen P
Draw the transverse section of the specimen and label any three parts.



 (5mks)

c) Squeeze the juice from specimen P into a small beaker. Using reagents provided that is X (Benedict’s solution and Y (DCPIP), test for the food substances in the juice. Record the food  substances, procedures, observations and conclusions in the table below.
(3mks)

	Food substance
	Procedure
	Observation
	Conclusion


d) Name the type of placentation of specimen Q






(1mk)
e) (i) With a reason, name the class to which specimen Q belongs




(2mks)
Class – 

Reason – 

(ii) State the method of dispersal of the specimen Q.






(1mk)
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1. The diagram below represents a stage in the development of human foetus.




a)
State one function of each of the structures labeled A and B 





(2marks)

b)
Apart from the size of the foetus what else from the diagram illustrates that birth was going to occur in the near future.











(1mark)

c)
Explain why a pregnant woman is supplied with doses of iron tablets regularly. 


(1mark)

2. 
Name the type of placentation where:


(i)
Placenta appears as one ridge on the ovary wall.  





(1mark)


(ii)
Placenta appears at the centre of the ovary with the ovules on it and the dividing walls of carpels disappear.















(1 mark)

3.
Give a reason why no moulting occurs during the adult stages of insects.



(1 mark)

4.
Name the branch of biology that deals with the study of animals. 




(1mark)

5. 
The diagram below represents a mammalian bone.


[image: image117.jpg]




Name the bone.............................................................................................................    


( 1 mark)

b)
i)
Which bone articulates with the bone shown in the diagram at the notch.



(1 mark) 


(ii)
Name the type of joint formed when the bones in b (i) articulate. 




(1mark)

6. 
The table below shows description of sizes of glomeruli renal tubules of two animals which are living in different environments.

	
	Animal X
	Animal Y

	Glomeruli
	Large and few
	Small and many

	Renal tubules
	short
	long



(a)
Name the likely environment in which each animal lives 





(2marks)


(i)
Animal X


(ii)
Animal Y


(b)
What role does vasoconstriction play in thermoregulation? 




(2marks)

7.
(a) Name the hard outer covering of the members of the phylum arthropoda.  



(1mark)


 (b)
Name two roles played by the structures named in (a) above. 




(2marks)
8. 
The diagram below represents the distribution of height of pupils in a school.




(a)
Name the type of variation represented by the curve. 





(1mark)

 (b)
Outline two possible causes of variation in height of individuals in man. 



(2marks)

9.
(a)
State the role of lignin in the wall of the xylem vessel. 





(1mark)



(b)
How does vascular bundles contribute to support in plants. 




(2marks)

10.
50 black mice and 50 white mice were released in an area inhibited by a pair of owls. After four months, the mice in the area were recaptured and only 38 black mice and only a white mouse remained.


(a)
How would you explain these results? 


(b)
Name the theory of evolution that supports the results in (a) above. 



(1mark)

11.
The figure below supports a certain cell organelle:-




      (a)
  (i)   Identify the cell organelle. 








(1 mark)


(ii)   What is the function of the part labeled A. 






(1mark)



(b)
    Name the organelles that perform each of the following functions.


(i)     Osmoregulation in amoeba.








(1mark)

       (ii)    Carries out digestion  and destruction of worn out cell organelles.  



(1mark)

12. 
Give a reason why it is difficult to calculate respiratory quotient (RQ) in plants.


(1mark)

13. (a)
   Outline two physiological changes that occur in the body to lower the level of carbon (IV) oxide after vigorous  

             physical exercise. 









(2 marks)


(b)
   Name the site of respiration in a cell. 







(1mark)

14.
(a)
  Name the part of the eye in which the light sensitive  cells are located.



(1 mark)


(b)
  List the two types of sensory cells found in the part named in (a) above 



(2 marks)

15.
The diagram below shows a certain eye defect. 




 (a)  State the defect. 










(1mark)

 (b) On the diagram illustrate how the defect can be corrected. 




(2marks)

(c)
State one advantage of having two eyes in human beings.

16.
(a)
 Distinguish between tendons and ligaments.






(2marks)

(b)
State one way through which herbaceous plants achieve support. 




(1 mark) 

17.
(a)
 Distinguish between tissue fluid and lymph. 






(2marks)

(b)
Explain why deficiency of vitamin K leads to excessive bleeding even from small cuts. 

(1mark) 

18.
Name two enzymes and one metal ion that are needed in the blood clotting process.


(3marks)

19.
a)
 What are the advantages of natural selection, 






(2marks)

b)
 All insects are believed to have arisen from a common ancestor. However, modern insects differ widely in a variety of ways as in the adaptation of their mouthparts for different modes of feeding. What kind of evolution is this?(1 mark)

20.
What is the importance of a pooter to an ecologist?






(1 mark)

21.
The diagram below shows how food bolus move along the human oesophogus and the intestines.


(a)
Identify the process illustrated in the diagram.






(1 mark)

(b)
Briefly state how the movement of foods bolus from position 1 to position 2 is achieved.

(1mark)

(c)
Name one component of a persons diet that assists in the movement of food described in (b) above.
(1 mark)

22.
The table below shows the approximate percentage concentration of various components in blood plasma entering the kidney, glomerular filtrate and urine of a healthy human being.

	component
	plasma
	Glomerular 
	urine

	Water
	90
	90
	94

	Glucose
	0.1
	0.1
	0

	Amino acids
	0.05
	0.05
	0

	Plasma proteins
	8.0
	0
	0

	Urea
	0.03
	0.03
	2.0

	Inorganic ions
	0.72
	0.72
	1.5


(a)
Name the process responsible for the formations of glomerular filtrate. 



(1mark)

(b)
What process is responsible for the absence of glucose and amino acids in urine? 


(1 mark)

(c)
Explain why there are no plasma in the glomerular filtrate? 





(1mark)


23.
What is the importance of sebaceous glands in the human skin? 




(1mark)

24.
State two adaptations of herbivores which enable them to digest cellulose. 



(2marks)

25.
State two factors that affect the rate of osmosis.






(2marks)

26.
A certain organ K was surgically removed from a rat, later drastic increase in glucose level in the blood was reported but when substance Q was injected into the animal the whole process was reversed.


Identify: 
(i) Organ K









(1mark) 




(ii) Substance Q 








(1mark)

27.
State three properties of the cell membrane.







 (3marks)

28.
State the location of each of the following plant meristematic tissue:-

(i)
Vascular cambium 










(1mark)

(ii)
Intercalary meristem









(1mark)

29.
The diagram below represents a plant cell.


(a)
Name a carbohydrate which forms part of the structure labelled S.  




(1mark)

(b)
State two functions of the part labelled R. 







(2 marks)

(c)
Name two structures present in the diagram but absent in the animal cell 



(2marks)
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1. 
A true-breeding purple maize variety was cross-pollinated with true-breeding yellow maize variety. The offspring produced all purple fruits.

The plants grown from these F1 grains were interbred among each other.


A typical cob of F2 generation is shown bellow:


The yellow fruits are shaded while the purple ones are un-shaded.




a) i) 
In terms of flowers only, state why it is easier to work out genetic crossing using maize

(1mark)


ii) 
Count separately the yellow and purple grains and therefore find the ratios of purple grains to yellow grains.











(1mark)

b) Using appropriate symbol, work out a genetic cross for F2 generation.



(3marks)
From the above information, give the dominant gene. 





(1mark)

c) State two practical applications of genetics in identity determination.




(2mark)

2. 
The flow chart below shows a blood transfusion pathway




a) What three conclusions can you draw from the flow chart?





(3marks)

b) State two precautions that must be observed during blood transfusion.



(2marks)

c) 
Explain how blood clot is formed once blood vessel is injured. 




(3marks)

   3. The data shown below was taken from Savannah grassland habitat. Examine it carefully and then answer the questions that follow:

	Organism
	Population

	Grasses
	1000

	Caterpillars
	500

	Squirrels
	300

	Frogs
	200

	Gazelles
	300

	Elephants
	100

	Snakes
	50

	Hunting dogs
	40

	Vultures
	40

	Lions
	40

	Hawks
	10


a) Draw three food chains.









(3marks)

b) Draw a pyramid of numbers for a food chain with four trophic levels and indicate the trophic levels at which each member feeds.










(2marks)

c) State the effect of removing the hunting dogs.






(1mark)

d) Why is it advisable to feed 100kg of grain to man instead of using it to fatten steers then supply beef to human population? 









(2marks)

4 .Study the diagram below and answer the questions that follow




a) Name the structure represented by the diagram. 






(1mark)

b) i) 
Name the parts labelled D and M 






(2marks
      ii) 
Name the hormones whose sites of action are: 






(2 mark)

a) Q………………………………………………………………..

d) 
The contents of part V were boiled with Benedict’s solution and an orange precipitate was formed. Account for the results. 











(2marks)

5. 
Form one students from Kitondo School arranged their apparatus as shown below, to investigate a certain phenomenon. The set up was placed in light.
a) State the likely aim of the set up. 








(1mark)
b) State the role of syringe in the set-up above.







(1mark)

c) i) 
Name gas X. 










(1mark)

ii) 
Write an equation to show how gas X was formed in the set-up. 




(1mark)

d) State three factors that increase the rate of enzyme activity. 





(3mark)

e) Give a reason why the test tube is immersed in a beaker of water.




(1mark)
SECTION B-(40 MARKS)

     Answer question 6(compulsory) and either question 7 or 8 in the spaces provided after question 8 

6. 
In an investigation, two persons A and B drunk the same amount of glucose solution. Their blood sugar levels were determined immediately and thereafter at intervals of one hour for the next six hours. The results were as shown in the following table:-

	Time

(hrs)
	           Blood glucose

            (Mg/100ml)

	
	Person A
	Person B

	0
	90
	120

	1
	220
	360

	2
	160
	370

	3
	100
	380

	4
	90
	240

	5
	90
	200

	6
	90
	160


a) Draw a graph of blood sugar levels of persons A and B against time on the same axis. 

(7marks)
b) Explain each of the following observation:-

     i) Blood sugar level increased in person A between 0 and 1hr. 




(2mark)

ii) The blood sugar level dropped in person A between 1 and 4 hours. 




(2marks)

c) From the graph, what is the normal blood glucose sugar level for human beings? 


(1mark)

d) Suggest a reason for the high sugar level in person B. 





(2marks)
e) How can high blood sugar level in person B controlled?  





(1mark)

f) What is the biological significance of maintaining a relatively constant sugar level in a Human being? 















(3marks)

g) Account for the decrease in the blood glucose level of person B after 4hours.


(2marks)
7. 
a) 
How is the structure of mammalian gaseous exchange system adapted to its  functions.

(10marks)

 
 b) 
Describe the mechanism of opening and closing of the stomata using the photosynthetic theory. 
(10marks)

8. 
a) 
What is meant by the term natural selection.






(2marks)

   
b) 
Describe how natural selection brings about the adaptations of a species to its environment.
(8marks)

  
c) 
Distinguish between convergent and divergent evolution 





(2marks)

  
d) 
Discuss four evidences to show that evolution has taken place. 




(8marks)
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· Solution C

· Solution L

· Drinking straw

· Three boiling tubes
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· Empty 250ml plastic beaker

NB 

( i) 
Solution C is prepared by measuring 5cm3 of Bromothymol blue and dissolve in 100cm3 distilled water to make 5% of solution.

 (ii) Specimen L is a twig of cassia SP freshly picked with two-three leaves.
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1.
a) 
You are provided with specimen labeled L, solution C and a straw.


(i) 
State the habitat of specimen L








(1mark)


(ii) 
Name the trophic level occupied by specimen L






(1mark)

b) 
(i)
Place 5cm3 of solution C into a boiling. Using a straw blow gently into the solution, record your observation.












(2marks)


(ii) Explain the observation in b (i) above.







(3marks)

c). 
Place 5cm3 of solution C into each of the two boiling tubes. Suspend specimen L into one of the boiling tubes as shown below.


Wrap the two boiling tubes with aluminium foil and leave the set up for at least 40minutes. Remove the aluminium foil and observe.

(i) 
Record your observation 









(2marks)

 (ii)
Account for the observations in C (i) above.







(4marks)

2. 
Below are drawings of different animals P1 ,P2,P3,P4, and P5. Study the diagrams and answer the questions that follow.


   [image: image118.png]



(a)  (i)  Name the phylum and class to which specimens P1 and P3 belong.

(ii) 
State two distinguishing features found in the members of phylum and class in a (i) above

(b) Use the dichotomous key given below to identify the specimens P2, P4 and P5. For each specimen write down the steps you follow to arrive at your answer.

1. a)   Animal with segmented body                                                            go to 2


b)   Animal without segmented body                                                      
 MOLLUSCA

2.   a)  
Animal with appendages




            go to 3

      b)  
Animal without appendages





go to 5

3.  
a)  
Animal with 3 pairs of legs





go to 4


b) 
Animal with 4 pairs of legs
ARACHNIDA

4.   a) 
Animal with wings          
go to 7


b)  
Animal without wings
go to 9

5.   a) 
Animal with long cylindrical body
go to 6


b) 
Animal with spherical body
ECHINODERMATA

6.   a) 
Animal with clitellurn
ANNELIDA


b) 
Animal without clitellum
NEMATODA

7.   a) 
Animal with one pair of wings
DIPTERA


b)
Animal with two pairs of wings
go to 8

8.   a) 
Animal with pair of hard forewings and a pair of 



membranous hind wings
COLEOPTERA


b) 
Animal with two pairs of soft wings
LEOPIDOPTERA

9.   a) 
Animal with constriction between thorax and abdomen 
HYMAENOPTERA


b) 
Animal with constriction between thorax abdomen
ISOPTERA


SPECIMEN                                        IDENTITY                                     Steps followed


P2                          ……………………......…………….             ………………………………………


P3                                   ………………………..........……….            ………………………………………


P5                         ……………………………………….           ………………………………………

 






(6 marks)

3.
Below are photographs of specimens labeled G1, G2, and K. examine

[image: image119.png]Specimen K





a) In photograph G1, label four observable parts of the specimen                                           
 
(4marks)

b) State the type of placentation G1 and K.                                       


           

(2marks)
c) State the type of sections shown in G1,G2 and K                                                                     
(3marks)

d) i) 
State the mode of dispersal of specimen K 




          

(1mark)                                                                                   


ii) 
Give two reasons for your answer in d (i) above                                                                  
 
(2mark)
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1. Name two structures that occur in plant cells but absent in animals cells. 



(2 Marks)
2. Complete the following table on blood groups






(4 Marks)
	Group 
	Can donate 
	Can receive from 

	AB
	
	

	O
	
	


3. The diagram below represents the structure of a certain organism. 

[image: image120.jpg]



(a). (i). State the kigdom to which the organism belogs 






(1 Mark)

(ii). State two characteristics of the organisms belonging to the kigdom named (a)(i) above. 

(2 Marks)
 (b). What role is played by the organism represented by the structure above. 



(1 Mark)
4. State four reasons why water is significant in seed germination.




(4 Marks)
5. Hairs and leaves of sundew, an insectivorous can round an trap insects when they land on the plant.
(1 Mark)

i. Identify the reponse shown by sundew plant 






(1 Mark)

ii. Explain the biological importance of the reponse in (a) above
 



(2 Marks)
6. Distinguish between diffusinon and osmosis. 






(2 Marks)
7. State two ways in which root hairs are adapted to their function. 




(2 Marks )
8. (a). Name two main sites of gaseous exchange in terrestrial green woody plants. 


(2 Marks)
9. (a). Name the part of a flower that develops into: 

(i). Seed 











(1 Mark)

 (ii). Fruit 











(1 Mark)
b. State two disadvantages of self pollination 







(2 Marks)
10. The diagram below represents a mammalian bone 
[image: image121.jpg]



(i). Name the bone 










(1 Mark)

(ii) Name the bones that articulate with the bone at the distal end. 




(2 Marks)

(iii) Name the type of joint formed by the two vones above 





(1 Mark)
11. (a). ……………………………………….. is agroup of closely related interbreeding organism 
12. The equation below shows respiration for certain food substances. Study it ans aswer the questions that follow: 

2C51H98()6 + 145 O2                   102CO2 + 98H2O






2 Marks 
(i). Calculate the respiratory quotient (RQ). 
(ii). Suggest the possible food substance 








(1 Marks)
(iii). State the significance of the RQ value of an organism to a physiologist 



(1 Mark)
13. (a). State the causative agent of Bilharzia







(1 Mark)
(b). Mention two ways through which the parasite named (a) above enters the human body.

(2 Marks)
(c). Name the secondary host for the agent named in (a) above.





 (1 Mark)
14. In an area inhabited by owls, 50 black mine and 50 white mice were released in area. After two months, the mice in the area were recaptured and only 38 black mice and 9 white mice remained. 
(a). How would you explain these results? (3 Marks)
(b). Name the theory of evolution that supports the results in (a) above




 (1 Mark)
15. (a). Explain why protein digesting enzymes are produces in inactive from in trhe human gut. 

(1 Mark)
(b). List down two features of the small intestines that help to increase its surface area. 


(2 Marks)
16. Explain why some animals excrete uric rather than urea





 (3 Marks)
17. (a). How is the size of the pupil adjusted prevent excessive light from entering it? 


(2 Marks)
(b). Explain how the following parts of the the ear adapted to their functions



(1 Mark)

(i). Pinna 











(1 Mark)

(ii). Tympanic membrance 









(1 Mark)
18. Two potted plants A and B were placed in dark for two days. Each was then placed in an air tight bell jar as follows. Each plant was then tested for starch. 
[image: image122.jpg]



(a). Why were the plants put in a dark place for two days? 





(1 Mark)
(b). What was the result of the starch test in plant B? Explain your answer. 



(2 Marks)
19. (a). State three structural differences between deoxyribonucleic acid (DNA) and ribonucleic acid (RNA). (3 Marks)
(b). Gove one property of deoxyribonucleic acid (DNA) ()
20. State two effects of each of the following hormones in the development of secondary sexual characteristics. 
(a) Testosterone in males 









(2 Marks)
(b). Oestrogen in females 









(2 Marks)
21. (a). Why is oxygen important in the process of active transport in cells? 



(2 Marks)
(b). Name two roles of active transport in living organisms 





(2 Marks)
22. The diagram below represents regions of a root tip. 

[image: image123.jpg]



(a). List the two regions above Y in ascending order 






(2 Marks)
(b). State the function of the part labeled Y 







(1 Mark)
23. State two processes through which green plants remove their waste products 



(2 Marks)
24. A small amount of a substance x was applied on one side of maize coleoptiles. After 3 days, the coleoptiles curved away from one side to to which the substance was applied. 
(a). Suggest the identity of substance X 








(1 Mark)
(b). Stata how this substance may have caused the coleoptiles to curve. 




(2 Marks)
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SECTION A (40 MARKS) Answer All the questions in this section in the snaccs provided.
1.    Below is a chemical equation, study it and answer the questions that follows.

                                                A

   Carbon (IV) oxide + Water
               Oxygen   +   glucose
                                                        B

a)     Name the forward and Backward process.







(2niks)
b)    What is the biological significance of
i)    Process A?











(1mk)
ii)   Process B?











(1mk)
c)    In which organelles does process A and B take place?





(2mks)
d)    Name two stages of process A.                                                               



 (2mks)
2. 
In Dragon flies, there exists two varieties, one with red eyes and the other variety with 

white eyes. In a population of these insects, the red eyed greatly outnumbered the white eyed. A white eyed female was crossed with red eyed male. Ail the females from .the cross were red eyed while the males were white eyed. Using this information answer the following questions.
a)    Which gene is:
i)  
Dominant


                                                                        



(1mk)
ii) 
Recessive
.                                                                                     




(1mk)
iii)  Which chromosomes cany the genes mentioned in a(i)"and(ii) above?           



(1mk)
b)    If one of the female offsprings above was crossed with the white eyed male. What will be the genotype of their offsprings? (Show your working) 








(4mks)
C)    What is lest cross? 










(1mks)
3. 
In an experiment, a disc of peeled ripe banana placed in a beaker was mashed into a  

paste using a glass rod. Distilled water was then added and the extract decanted into a visking tubing. The open end of the tubing was tightly tied to ensure no leakage.   The outside of the tubing was rinsed with water after which the tubing was immersed in 100ml beaker contain ing iodine solution. The set up was ailowed to stand for 30 minutes. The results-were as recorded in the table below.
	
	Extract inside tubing

	Iodine solution Outside tubing


	Before the ent

	Creamish white

	Yellow colour of iodine


	Afterthe Experiment

	Blue-black                    

	Yeliow colour of iodine



a)    Suggest the process being investigated above.






(1mk)
b)    Why was the visking tubing rinsed with water in the outside. 




(4mks)
c)    Account for the results obtained in the table above.






(4 Marks )
d)    Suggest and explain the likely effect of warming the beaker with iodine solution during the experiment.(2mks)
4.    The diagram below shows three different types of neurones a long a reflex arc.
[image: image124.jpg]TN,




a)    Identify the neurone labelled 1, 2, 3.
(3mks)
b)    Using arrows show the direction of impulse transmission on the diagram.



(1mk)
c)    Name the part of the spinal cord where the cell bodies of neurone 2 and 3 are located.                  
(1mk)
d)    Describe the transmission of impulse across the part labelled P.                                        

(3mks)
5.    The diagram below shows part for a mammalian circulatory system.

[image: image125.jpg]



a) 
Name the blood vessels marked Y and Z. 







(2 Marks)
b)    A student took a meal rich in proteins and carbohydrates, it was found that the glucose 
       level in blood vessel Y. Explain:  '








(3mks)
c)    During fasting the level of blood glucose in vessel W will be higher than in blood vessel Y. 

Explain  











(2mks)
d)    Name the blood vessel which has the higher concentration of urea among biood vessels 
        V, X, Y and Z. 










(1 mk)
SECTION B (40 MARKS) 
This section has question 6 (compulsory) and Do Eithr question 7 or S in the spaces provided.
6. During germination and growth of a cereal, the dry weight of endorsperm, the embryo and the total dry weight were 

7. determined at two day intervals. The results are shown in the table below.
	Time afti r planting

	Dry weight of Endorsperm(mg)

	Dry weight of Embryo (mg)

	Total dry weight


	0

	43

	2

	45


	2

	40

	2

	42


	4

	33

	1

	40


	6

	20

	17

	37


	8

	10

	25

	35


	10

	6

	33

	39



a)    Using the same axes, draw graphs of dry weight of endosperm. Embryo and the total dry weight against time
b) What was the total dry weight on day 5 







(1 Mark)
c) Account for:
i)  Decrease in dryweight of endosperm from day 0 to 10.





(2mks)
ii) Increase in dry weight of embryo from day 0-10.






(2mks)
iii) Decrease in total weight from day 0-8.
.                                                              


(1 mk)
iv) Increase in total dryweight after day 8.                             





(1 mk)
d)   State two factors within the seed and two outside the seed that cause dormancy.
i)  
within seed
.                                                 







 (2mks)
ii) 
outside the seed

e) 
give two characteristics of meristematic cells 






(2 Mrks)
7.    Describe how the human respiratory system is adapted to carrry out its functions.


(20mks)
8.    In Britain, it was observed that two varieties of peppered moths (Bistort betularia) these were the specked while 

peppered moth and tse maianic forms. Before industrialisation there were more specked white peppered form 

than the melanic form but with the coming of industrialisation population of the white forms began to decrease

 while the population of the melanic forms began to increase.
a)    Explain the evolutionary principle behind the above observation.




(16m ks)
b)    State and explain the principles ofLamacks theory of evolution.




(4m ks)
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1.    You are provided with solutions P, P, and P3. P2is the same as P3 except that P3 has been boiled. 
-
 Label three test tubes A, B and C. Into the test tube A add. 1ml of solution P
-  
Into the test tube B add 1 ml of P1 and 1 ml of P2 
-  
Into the test tube C add 1ml of P1 and 1ml of P3
a)    Withdraw a drop of soludon immediately from test tube A, B and C and place on a white tils, then to each 

drop add a drop of iodine solution.








(2mks)
b)    Place the test tube A, B and C into a water bath at 37°c.. Leave the set.'up to stand for above 30 minutes.

Withdraw a drop of solution from t ;st tube A, B and C and place in a white tile. 

To each drop add a drop of iodine solution. 







(2 mks)
 c)    Account for the results at the end of the experiment in the test tube labeiled.



(2mks)

i)  
B
ii) 
C
d    i)
Suggest the identity of solution P2.







(1mk)
    ii)    Give reasons for your answer in d(I) above.






(2mk)

2. Study the photograph below and answer the questions that follow.

[image: image126.jpg]



a)    Name the types of a teeth labelled K, L, M and N. 






(2mks)
b)    Name the par7 labelled P and state its importance. 

c)
i) 
Suggest the mode of nutrition of the animal with the jaw bone shown above.


(1mks)

ii)   Give reasons for your answer in c(i) above.






(2mks)
3.    You are provided with two specimens T and V
a)    Name the pan of plant represented by each of the following specimen T and V and give reason for your answer
in each case.










(4mks)
b)    Cut a longitudinal section through specimen T and specimen V. Put two drops of iodine solution on the exposed 
   
 surface of T and also on V.
i)   
Draw well labelled diagrams of longitudinal sections of T and V  (9mks
c) 
State the structural differences between T and V
d)   Give two reasons of adding iodine to the outer surface in this experiment. 



(2mks)
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1. Define active transport 









(1mk)

2. a)    Name a fluid that is produced by sabecous gland of a mammal. 




(1mk) 

b) what is the role of sweat on the human skin? (2mks) 

3. State two ways in which floating leaves of aquatic plants are adapted to gaseous exchange (2mks) 

4. a)   Name one source of vitamin B1(Thiamine)  (1mk) 

b) State one function of iodine in the human body (1mk) 

5. A student made three potato strips from a fresh potato. Each strip measured 70mm one strip was placed in solution P and the other solution Q. the last strip was placed in an empty Petri- dish. The strips were analysed after 20minutes and showed the results recorded below:- 

	Strip in solution P 
	Firm 

	Strip in solution Q 
	Flabby 

	Strip in Petri-dish 
	Same as before 


a) Account for observation recorded in strips kept in solution P and Q after 20 minutes 

In solution P 

(2mks) 

In solution Q 

(2mks) 

b) State the role of the strip kept in the empty Petri-dish for 20 minutes (1mk)

6. State two functions of large intestine in humans
(2mks) 

7. a)    Explain how the lysosome is adapted to its function. (2mks) 

b) State how the head of the mammalian sperm is adapted to its function (2mks) 

8. a)    What is the probability of a couple with blood group O getting a child with blood group O. show your working (3mks)

b) What is the advantage of having blood group O? (2mks) 

9. a)    i) What is meant by vestigial structures? (1mk)

      ii)Give an example of a vestigial structure in human (1mk)

b) Explain why certain drugs become ineffective in curing a disease after many years of use.  (2mks) 

10. Name the type of movement that occurs within a plant cell. (1mk)

11. Describe the three characteristics of a population. (3mks) 

12. Explain what happens when there is oxygen debt in human muscles. (2mks) 

13. The diagram below represents a set up that was used to investigate a certain process in a plant. 
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a) State the process that was being investigated (1mk)

b) State a factor that would affect the process. (1mk) 

14. a)What is the role of placenta in 

i) Nutrition of the embryo 
(1mk) 

ii) Protection of the embryo (1mk) 

b)Explain the significance of locating the testes outside the body (1mk) 

15. A study was done to estimate the population of fish in a pond. 396 fishes were caught marked and released. After 24 hours a second capture was done and 200 fishes were caught of which 100 had been marked. 

a) Name the most appropriate instrument that was used to catch the fish. 
(1mk) 

b) Calculate the total population of the fish in the aquarium (2mks)

16. Give a reason why the following is important in the study of evolution 

a) Fossil records 
(1mk)

b) Comparative anatomy 
(1mk) 

17. Name one division in plant kingdom that shows alternation of generation (1mk) 

18. Three people got road accident and all suffered head injuries. Indicate the part of brain each suffered by patients showing the following conditions:- 

a) Loss of memory and speech 
(1mk)

b) Inability to regulate body temperature 
(1mk)

c) Inability to maintain proper body balance and posture (1mk) 

19. State two adaptations of seeds to dispersal by water 
(2mks)

20. Name two functions of vitrous humour found in the eye of a mammalian 
(2mks) 

21. Giving examples state two effects of air pollution to plants. 
(2mks) 

22. Explain how a grayish black substance develops on a moist slice of bread after a few days. 
(3mks) 

23. a) Name the cartilage fopund between the bones of the vertebral column. (1mk) 

b)State the function of cartilage named in (a) above (1mk)

24. a) Name two disorders in human caused by gene mutation  (2mks) 

b)Describe the following chromosomal mutations:-

i) Inversion 
 (1mk)

ii) Translocation 
(1mk) 

25. a) What is meant by the term binomial nomenclature (1mk) 

b)Give two reasons why classification is important (1mk)

26. a) What is the formula for calculating linear magnification of a specimen when using a hand lens (1mk) 

b) i) Give a reason why staining is necessary when preparing specimens for observation under the microscope (1mk)

ii) Name the part of light microscope used for bringing an image of a specimen into sharp focus. (1mk) 

iii)Why is it recommended to keep the stage of the microscope dry? (1mk) 

27. Name the strengthening materials found in the following support tissues (2mks) 

a) Collenchymas 


b) Xylem 

28. State four characteristics of apical meristem cells 
(4mks) 

29. Name two nutrients that are absorbed without being digested by enzymes in humans (2mks) 

30. The diagram below shows a section through a plant organ. 

[image: image128.jpg]



a) i)Name the class of the plant from which the section was obtained (1mk) 

ii)Give a reason for your answer in a(i) above (1mk) 
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1. a)Define the following terms  

i) Ingestion  (1mk)

ii) Egestion 
(1mk)

b) The breakdown of starch stop shortly after food enters the stomach. Explain. (2mks) 

c) Give two non nutrient components of a balanced diet and state the importance of each. (2mks) 

d) Highlight two functions of hydrochloric acid contained in gastric juice. (2mks) 

2. The set up below illustrates an experiment to demonstrate a certain biological process. Before the addition of yeast, the glucose solution was first boiled and then cooled to 400c. 
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a) What was the aim of the experiment? 
(1mk) 

b) What observations would you expect to make in the test tubes afew minutes after the experiment has began. (2mks) 

c) Explain the observations made in (b) above (2mks) 

d) Why was glucose solution boiled before cooling to 400c (1mk)

e) How can a control for the experiment above be set? (2mks)  

3. a)State the three functions of cerebrum (3mks) 

b)(i) Name the fluid found in the cavities of the brain (1mk) 

(ii) State the function of the fluid named in b(i) above (1mk) 

(iii) In which layer of the meninges do we find the fluid named in b(i) above? (1mk) 

c) Name any one tactics response in plants and state its survival value (2mks)  

4. The diagram below represents a certain organism observed by a student in an ecological tour. 
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a) Name the parts labeled A and C 
(2mks)

b) Name the division to which the organism belongs (1mk) 

c) Give two observable reasons for your answer in (b) above (2mks) 

d) Define the following terms (1mk)

i) Taxa 

ii) Binomial nomenclature 
(1mk) 

e) Give the name of the following leaf form observed in plants (1mk) 

[image: image131.jpg]



5. A common species of rate has individuals with white, black or grey coats. During a study, a rate white coat was crossed with a rat with black coat, both parents were pure lines. All the offsprings in F1 generation had grey coats. Using letter B to represent the gene for black coat and W for the white coat, answer the questions that follow. 

a) Work out the phenotypes of the F1 generation (3mks) 

b) Give a genetic explanation of the nature of offsprings in F1 generation (1mk) 

c) State the significance of a test cross in the study of genetics (1mk) 

d) State any two causes of variations in organisms. (2mks) 

Section B: (40 marks) 

Answer question 6 (compulsory) and either question 7 or 8 in the spaces provided 

6. The menstrual cycle is a sequence of events repeated monthly in the female reproductive system. The table below shows the concentration of oestrogen and progesterone hormones and body temperature of female against time.

	Time in days 
	Oestrogen mg/100cm3 of blood 
	Progesterone mg/100cm3 of blood
	Temperature in 00c

	1 
	20
	0
	36.4

	2 
	20.5
	0
	36.6

	3 
	25
	0
	36.7

	4 
	27.5
	0
	36.8

	5 
	30
	0
	36.7

	6 
	32.5
	0
	36.6

	7 
	35
	0
	36.8

	8 
	40
	0
	36.7

	9 
	48
	0
	36.6

	10 
	56
	0
	36.6

	11 
	64
	0
	36.8

	12 
	72
	0
	36.7

	13 
	80
	0
	36.4

	14 
	170
	20
	36.3

	15 
	140
	50
	36.6

	16 
	80
	80
	37.0

	17 
	70
	130
	37.2

	18 
	65
	170
	37.0

	19 
	60
	160
	37.1

	20 
	65
	150
	37.15

	21 
	130
	130
	37.2

	22 
	140
	110
	37.1

	23 
	130
	90
	37.0

	24 
	100
	70
	37.1

	25 
	80
	50
	37.2

	26 
	60
	20
	37.0

	27 
	20
	0
	36.4


a) Using the same axis draw graphs of oestrogen and progesterone against time (days) (8mks)

b) State the possible events taking place in the uterus during the first week? (1mk)

c) State the events taking place in the overy between day 1 and day 13. (2mks) 

d) Account for the sudden increase in the progesterone concentration between day 14 and day 18 (2mks) 

e) Account for the change in temperature between day 14 and 17 (2mks) 

f) Account for the change of the curve of progesterone between day 19 and 27. (2mks) 

g) State the function of the following 

(i) Ovary (1mk) 

(ii) Progesterone (1mk) 

(iii) Oestrogen (1mk)

7. i) Blood has two broad structural functions namely protective and transport. Describe how the blood protects the body 

   ii)Describe the structural adaptations of the mammalian heart to its functions (14mks) 

8. Relate the structural components of a cell to their functions (20mks)  
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1.
 You are provided with seven speciments of plants. They are labelled D1, D2, D3, D4, D5, D6 and D7.


The dichotomous key.








1a) Leaves needle-like








Go to 2


  b) Leaves broad









Go to 3


2a) Leaves arranged in clusters on stem







Pinaceae


 b) Leaves not arranged in clusters on stem






Araucariaceae


3a) Leaves compound









Go to 4


 b) Leaves simple









Go to 7


4a) Leaves pinnate









Go to 5


 b) Leaves bipinnate









Go to 6


5a) Leaflets attached to many small stalks that join to the main one




Mimosaceae


b) Leaflets attached to one stalk







Rosaceae


6a) Leaflets attached to many small stalks that join the main one




Bignonaceae


b) Leaflets attached to one stalk







Compositaeae


7a) Leaves green









Go to 8


b) Leaves purple









Go to 9


8a) Leaves parallel veined








Gramaneceae


b) Leaves net veined









Geranaceae


9a) Leaves parallel veined








Commeclinance


b) Leaves net veined









Euphorbiaceae

Use the dichotomous key to indentify the taxonomics of each of the seven specimens in the photographs provided.

Specimen

Steps followed



Identify

D1



_____________________


_____________________

D2



_____________________


_____________________

D3



_____________________


_____________________

D4



_____________________


_____________________

D5



_____________________


_____________________

D6



_____________________


_____________________

D7



_____________________


_____________________

b) (i) Suggest the possible habitat that specimen D4 is adopted to




(1mk)


(ii) Name one observable feature that adopts D4 to the habitat you have mentioned in (b)(i) above
(1mk)


(iii) Give a reason for your answer in (b)(i) above.





(1mk)


(iv) State the importance of the structure labeled in specimen D4




(1 mk)

c) (i) The stem of specimen D2 was squeezed strongly. State the expected observations.


(1mk)


 (ii) Suggest how specimen D2 is adopted to its habitat.





(1 mk)

QUESTION TWO

2. The photographs labelled R, S, T and V are of bones obtained from a mammal. Examine them.
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(a) Identify the bones and name the part of mammalian body from which each bone was obtained.
(4 mks)

	Bone
	Identify
	Where found

	R
	
	

	S
	
	

	T
	
	

	V
	
	



(b) 
(i)
Name the joint formed between bones S and T at the point marked X.



(1mk)



 (ii) Give the characteristics of the joint named in (b) (i) above.





(1mk)

(c) (i) Name the bone structure labelled Y.







(1 mk)

 

(ii) State one function of the bone structure named in c (i) above.




(1mk)


(d)
 (i) Using observable features give two adaptations of the bone labelled R.



(1 mk)



 (ii) On the bone in photograph V, draw a diagram of bone R to show the articulation between the two bones.( 2mks)


(e)
 Name the part labelled Z in the photograph 5 and state its function.




(2 mks)



Part Z ………………………………………………………………………………………………………………………



Function……………………………………………………………………………………………………………………


(f) 
Name the joint formed by the bone T with adjacent bones at its distal end.



(1mk)

3. 
Your are provided with liquid X and substance Q.


(a) Place three drops of liquid X onto a white tile. Add four drops of iodine solution and record your observation (1mk)


(b) Pour 2ml of liquid X into a test-tube. Add equal amounts of Benedict’s solution boil the mixture. Record your observation. 















(1mk)


(c) Label three boiling tubes as set-ups A, B and C. Place 3ml of liquid X into each of the set-ups.



Divide substance Q into three equal portions.



To set-up A, add one portion of substance Q and shake.

·     Place the second portion of substance Q into a test tube. Add 1ml of water to it and boil for four minutes. Add it to set-up B and shake.

·    To set-up C, add the third portion of substance Q. Add 8 drops of 2M Hydrochloric acid and shake.


Place the three set ups in a warm water bath maintained at 370C for 30 minutes.


Cool the setups by dipping the boiling tubes in cold water.


Place 2ml of the contents of each setup into three separate test tubes.


Add equal amount of Benedict’s solution to each of the three test tubes and boil.


Record your observations.









(3mks)


Set-up A.


Set-up B.


Set-up C

(d) Account for your observations in the set-up







(3 mks)


Set-up A



Set-up B


Set – up C

(e) 
Give the most likely identity of substance Q







(1mk)

(f) 
Why was the water bath maintained at 370C.







(1mk)

(g) 
What is the fate of the product of set-up A in an organisation?





(1mk)

(h) 
Name a part in a seed where the process you have named in (g) above occurs.



(1mk)
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1.   State the functions of the following parts of a light microscope. 

(2 Marks)


i)  Diaphragm

ii) Fine adjustment knob




 (1 mark)
b) 
Writc down a formula for calculation oflinear magnification.

(2 marks)
2.    a) Differentiate between prokaryotic and eukaryotic cells.
b)
 i)  identify the organelle represented by the diagram below.
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ii) State the function of the organelle identified in 2b(i) above.


 (1 Mark)

3.   a) Slate one role of active transport in animal nutrition..




(1 Mark) 

b) State and explain the factors which affect active transport.


(2 Marks)
4.    The diagram below represents, the lower jaw of a mammal.

(1 Mark )
[image: image135.jpg]




a ) Name the gap labelle k

5.    The diagram below is of a cell obtained from one of the specialise tissues in plant leaves.

[image: image136.jpg]chloroplast
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i) Name the tissue from which the cell was obtained.


ii) State two ways in which the tissue named in 5(i) above is adopted to its functions.(2 mark)


6.    State two adaptations of the xylcm vessel                                                       (2 mark)

7.    State three functions of blood in mammals other than transport of substances.
(3 marks

8.   Study the diagram below and answer the questions that follow.


(2Marks)
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b) How are the partss labelled B adapted to their function.
(2 marks)

9.   Name the antigens that determine human blood groups.
(3 marks)

10. The equation below straws what happens in a cellular respiration


C18H36 + 26O2     18CO2(g) + 18H2O + Energy


a)   Determine the respirator)' Quotient in the process.
(1 mark)


b)   What food substrate was broken down in the respiration process.                   (1 mark)

11. In an experiment some germinating seeds were placed in a large airtight flask and left for four days. 


a)   What changes were expected in the composition of gases in the flasks on the fifth day.       (2 marks)


b)   Give a reason for your answer in (a) above.
(1 mark)

12. The diagram below represents a portion of the kidney tubule. Study it and answer the questions below;
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h) Name the region of the kidney in which the portion represented by the above diagram is located.
(1 mark


c) What is the function of the part marked A.
(1 mark)

13. 
Stale three ways by which an endothermic animal would respond to low environmental temperature.(3 marks

14. 
An organism was found to process the following features, an cxoskelcton, two pairs ofantennae, bilateral symmetry and jointed appendages.


Giving a reason in each ease stale the phylum and class in which the organism belongs.        (4 marks) Phylum

Reason.......................................................................................................................................................


Class..... Reason:

15. a) An organism was used to control pest. Name the method describe above.
(1 mark)


b) Stale an advantage of the method in (a) above.
                                    (1 mark)

16. 
Name the part of a flower that develops into


a) seed ................................................................................................................................................


b) fruit ..................................................................................................................................................

17. a) Slate the funclions of epididymis in the male reproductive system.
(1 mark)


b) Name two glands in the male reproductive system whose secretions are released into the sperm duct
18. 
What is meant by the term apical dominance.                                 

(3 marks)

19. 
A certain plant was found to have 22 chromosomes in its calyx cell. Stale the number of chromosomes present in the plants.


a) Egg cell                               







 (1 mark)
Reason                                                                                   

(1 mark)


b) Endosperm..                                                                        


(1mark)
Reason.                







(1 mark)

20. 
a) Differentiate between homologous and analogous structures as used in evolution.
(2 marks)
b) Give the meaning of somatic mutation.                                                (1 mark)

21. The diagram below shows the internal arrangement of muscle. fibres in the iris of the human eye.
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i)  Identify the muscle fibres X and Z.
(2 marks)
X ...............................................................................................................


Y ………………………………………………………………………….


ii) What is the function of the part labelled Y.
(1 mark)

22. 
When shoots of young plants are exposed to unidirectional light, they bent toward light.


i) Name the type of response exhibited by such young shoots.
(1 mark)


ii) Explain the cause of the observations above.
(2 marks)

23. 
Name three types of muscles found in human body.
                             (3 marks)

24. 
Explain two ways in which halophytes overcome physiological drought facing them
(2 marks)

25. a) What is the role of the following in blood clotting



i) Vitamin K.                                                     
 



(1 mark)


ii) Themboplastin.   
                                                  



(1 mark)

b) 
What is the significance of blood clotting.
                               


(1 mark)
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ii) What observation for lest on b(i) above could be made or. leaves from plant B and C.

c)   Account for the results got from plant A.
(2 marks)


d)   Explain the response shown by plant D if the atmosphere become warm and dry as well,      (2 marks)

3.
a)Name one example of sex linked gene in man associated with Y-chromosome.
(1 mark)


b)   Haemophilia is a sex-linked disorder in humans. Its caused by a recessive allele ' h' present in X-chromosome. A normal man marries a carrier female.


i) What would be the genotypes of parents in this marriage.
(2 marks)


ii) What would be the genotypes of offsprings in the marriage above. Show your working.   (3 marks)

iii) From the off springs in (ii) above, give the ratio of completely normal children to hemophilic children

iv) Why is it thai in a given population the percentage of hemophiliac males is higher than that of
hemophiliac females.
(1 mark)

4.  of leaf lengths measurements were taken from plants obtained from the two climatic conditions. The two plants were labelled P and Q. The data collected was recorded in a table as shown.

	Plant 
	Length in mm
	Surface area mm2 
	Volume mm3

	P
	31
	124
	37.2

	Q
	85
	425
	42.5


b) Identify with reasons each of the habitats from which P and Q were obtained.
(4 marks)
P-habitat....................................................................................................................................


Reason.................................................................................................................................................


Q-habitat.............................................................................................................................................


Reason................................................................................................................................................

c) 
Suggest which of the leaves from P and Q would have thinner cuticle.
(2 marks)
Leaf......................................................................................................................................


Reason ................................................................................................................................................
(I mark)
5.    a) What is the importance of mitosis in living organisms.
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b) The diagram below shows the female urinogenilal system. .

i) Name the parts labeled. 






(2 Marks)

E …………………………………………………………………………………………………..

F ………………………………………………………………………………………………………

The role of the  parts labeled A,B,C,D,G
SECTION B (40 marks)

Answer question 6 (Compulsory) in the spaces provided and either question 7 or 8 in the spaces provided alter question 8
6.    The table below shows how the quantities of sweat and urine vary with external temperature.

	External temp (oC)
	Urine cm2/h
	Seat cm3 / h

	0
	100
	5

	5
	90
	6

	10
	80
	10

	15
	70
	20

	20
	60
	30

	25
	50
	60

	30
	40
	120

	35
	30
	200



a) 
Plot the quantities of urine and sweat produced against the external temperature 



(7 Marks) 


b)   Al what temperature are the amounts of sweat and urine produced equal,



(1 mark)


c)    What happens to the amount of sweat produced as the temperature rises. Explain the observation


d)   Explain the observation made on the amount of urine produced as the temperature increase.

 (3 marks)


e)    How is the skin adapted to temperature regulation.                   





 (6 marks)

7.    a) In Britain its observed that there are two varieties of a month species. (Briston belularia). These are the light coloured peppered rnoth and the melanic form (dark coloured). Its observed that the light coloured moth is at high population in the forests land while the mclanic form was at high population near industries. Explain the evolution principle behind the above observations.











(16 marks)


b) State and explain the principles of Larmacks theory of evolution.




(4 marks)

8.   a) Describe how small intestine is adapted to its functions.






(14 marks)


b) Describe how different soluble products of digestion get absorbed in the body.



(6 marks)
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1. 
Define the following terms.








(2 mks)


(a) Parasitology








(b) Entomology

2.
Explain what happens during the dark stage of photosynthesis.




(3 mks)

3.
What is the significance of the following


(a) Cartilage in the trachea








(1mk)


(b) Mucus on the inner surface of the trachea.






(1mk)


(c) Moisture on the surface of the alveoli







(1 mk)

4. State three advantages of having a constant body temperature in mammals.



(3 mks)

5.
What is meant by the following terms.


(a) Protandry










(1mk)


(b) Self sterility









(1mk)

6. (a) What is organic evolution.








(1mk)


(b) Distinguish between divergent and convergent evolution.




(2mks)

7. The diagram below represents a cell.
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(a) Name the parts labeled B and C.







(2 mks)


(b) Suggest why the structures labeled A would be more on one side than the other.


(1 mk)

8.
State the importance of each of the following excretory products in plants.


(a) Rubber 










(2 mks)


(b) Papain

9.
(a) What is seed dormancy








(1mk)


(b)Name a growth inhibitor in seeds.







(1mk)

10. State the functions of each of the following parts of the ear.




(3 mks)


(a) Tympanic membrane


(b) Auditory meatus


(c) Ear ossicles

11. The table below shows the initial length of three irish potato strips C,D and E which were placed in different solutions.

	Potato strip
	Initial length (mm)
	Final length (mm)

	C
	20mm
	30mm

	D
	20mm
	20mm

	E
	20mm
	15mm


(a) In which solutions are strips C, D and E placed






(3 mks)

(b) Calculate the percentage change in length of






(2 mks)


(i) Strip A


(ii) Strip B

12. Distinguish between natural and acquired immunity.





(2 mks)

13. (a) Define the following terms








(2 mks)


(i) Carrying capacity


(ii) Synecolofy


(b) Distinguish between population and community





(2 mks)

14. (a) What is genetic engineering.








(1mk)


(b) Give an example of a genetic disorder caused by


(i) Non-disjunction









(1mk)


(ii) Gene mutation









(1mk)

15. (a) Name the cartilage found between the bones of vertebral column.



(1mk)


(b) State the functions of the cartilage in (a) above.





(2 mks)

16. (a) State the class to which organism shown in the diagram below belongs.



(1mk)
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(b) Give two characteristics used to place the organism into the class named in (a) above.

(2mks)

17. The diagram below was set up to study a certain physiological process. Glucose solution was boiled and cooled before adding 


yeast.
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(a) Identify the process being investigated.






(1mk)


(b) What observation was made after 8 hours?






(1mk)


(c) State and explain the expected results if the yeast suspension was boiled and then put in glucose solution? (2 mks)

18. State two ways in which the root hairs are adapted to their functions.



(2 mks)

19. Define the following terms.








(2 mks)


(a) Excretion


(b) Secretion

20. (a) State two disadvantages of sexual reproduction in animals.




( 2mks)


(b) State two roles of oestrogen during the menstrual cycle.





(2 mks)

21. The diagram below shows a certain response.

[image: image144.jpg]




Explain how the above response occurs.







(3 mks)

22. What is meant by the term binomial nomenclature






(1mk)

23. State two characteristics of aerenchyma tissue.






(2 mks)

24. 


(a) Name process Y









(1mk)


(b) Identify substance X








(1mk)

25. Explain what happens when there is oxygen debt in human muscles.




(2mks)

26. State two advantages of metamorphosis to the life of insects.




(2 mks)

27. Name the causative agent of


(i) Bilharzia










(1mk)


(ii) Candidiasis









(1mk)

28. State the adaptations of the following tissues for support in plants.




(2mks)


(i) Collenchyma


(ii) Sclerenchyma

29. During which phase of meiosis does crossing occurs.





(1mk)

30. Give the function of the following parts of a microscope.


Condenser










(1mk)


(b) State the importance of the following when preparing temporary slides.



(2mks)


(i) Making a thin plant section


(ii) Adding a drop of water

31. Why is it becoming more difficult to treat tuberculosis using antibiotics 



(1mk)
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1. The equation below represents oxidation of food substrate in a living organism.


2C57H11006 + 163O2 

114CO2 + 110H20 + Energy

(a) (i)Calculate the RQ for the complete oxidation.





(2 mks)


(ii) From the RQ suggest the food substance being used in respiration.


( 1mk)

b)
(i) Name the type of respiration is most efficient.





(1mk)


(ii) Give a reason for your answer in (a) above.





(1mk)

(c)
State two applications of anaerobic respiration in industries.



(2 mks)

2(a) A cross between a red flowered and a white flowered plant produces only pink-flowered F1 plants. 


(i) Suggest a reason to explain why there were no red or white flowered F1 plants.

(1mk)


(ii) The F1, offsprings were selfed to get F2 generation, work out the F2 phenotypic ratio (show your working)(4 mks)


(b)  A normal man married an albino woman, one of the children was an albino. Use letter A to represent gene for normal skin 



colour.


(i) State the genotype of the parents.







(1mk)


(ii) Work out the genotype of the other children.






(1mk)

3. A freshly obtained tradescantia stem measuring 5cm long was split lengthwise to obtain two similar pieces. The pieces were placed in solutions of different concentration in petri dishes for 20 minutes.
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(a) State the physiological process taking place.






(1 mk)

(b) Amount for the appearance of the pieces in solutions K1 and K2.




(5 mks)

(c) State the significance in living organisms of the biological process being investigated.

(2 mks)

4. The diagram below represents a food web in a terrestrial ecosystem.
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(a) From the web above construct food chains with five organisms.




(2mks)

(b) State the level occupied by

(i) Lizards










(1mk)

(ii) Hawks










(1mk)

(c) What would happen if leopards were introduced in the ecosystem.



(2 mk)

5. A student set up an experiment as shown in the diagram below.
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(a) What was being investigated in the experiment.





(1mk)


(b) On the diagram below indicate the expected results after 2 days.




(2 mks)
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(c) Give the reason why the cotton wool in the container was moist.




(1mk)


(d) State four applications of plant hormones in agriculture.




(4 mks)

SECTION B(40 MARKS)

Answer question 6(compulsory) in the spaces provided and either 7 or 8.

6. An experiment was carried out to investigate a certain physiological process in plants. An electric bulb was moved at intervals and the number of bubbles produced were counted and recorded. The table below shows the results obtained.

	Distance of the bulb from plant (cm)
	10
	20
	30
	35
	40
	50
	60
	70
	80
	90
	100

	Number of bubbles per minute
	15
	12
	9
	7
	6
	3
	2
	1
	1
	1
	1


(a) Plot a graph of the number of bubbles evolved per minute against distance of bulb from the plant.
(6mk)

(b) Suggest the aim of the experiment







(2 mks)

(c) From the graph state


(i) The number of bubbles per minute when the bulb was 25cm away from the plant.


(1mk)


(ii) The distance of the bulb from the plant at which 5 bubbles were evolved.



(1mk)

(d) Account for the shape of the graph.







(4 mks)

(e) With bulb at 50cm, what effect would it have on the rate of bubbles evolution. If each of the following were performed. 


Explain your answer in each case.


(i) Placing small aquatic animals in the water.






(2 mks)


(ii) Placing small amount of sodium hydroxide in water.





(2 mks)


(iii) Lowering the temperature to 150C.







(2 mks)

7.
(a) By using an example, explain how an allergic reaction occurs in a human being.


(10 mks)


(b) Describe how gaseous exchange takes place in terrestrial plants.




(10 mks)

8.
Describe the various evidence of organic evolution.





(20 mks)

EMBU COUNTY COMMON  EVALUATION TEST, 2013
Kenya Certificate of Secondary Education (K.C.S.E)

231/3
BIOLOGY

PAPER 3
JULY/AUGUST, 2013

2 HOURS

1. (a) You are provided with suspension N.  Using the reagents and materials provided carry out tests to find out the food 


substances present in suspension .

	Food substance
	Procedure
	Observation
	Conclusion


(b) State the deficiency disease a child is likely to suffer if fed on suspension N.




(1mk)

2. 
You are provided with specimen K. Observe the specimen using hand lens and answer the questions that follow.


(a) 
(i) Identify the class to which the suspension belongs.






(1mk)



(ii) Give the reason for your answer in a(i) above.






(3mks)


(b)
(i) Name the agent of pollination of specimen K






(1mk)



(ii) Give three reasons for your answer in b (ii) above.





(3 mks)


(c)
Isolate and draw a labeled diagram of the female part of the flower.




(4mks)


3. The photographs below are bones obtained from different regions of mammalian body.
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3. 
(a) 
Name the region from which bones J and M were obtained.





(1mk)


(b) 
Identify the bones J,L ,M









(3 mks)


(c)
(i) Name the parts labeled X and Y








(2 mks)




(ii) How is bone M suited to its functions.







(2 mks)


(d) 
Name the bones that form a joint with bone J at its anterior and posterior end and in each case name the type of joint they 



form.











(4mks)



Anterior end





Bone (s)

:…………………………………………



Type of joint





Posterior end



Bone (s)

:…………………………………………
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