


TRANSPORTATION IN PLANTS

1.   1989 Q11 P1
           In experiment, a leafy shoot was set-up in a perometer and kept in a dark room 
           for two hours. The set up was then transferred to a well lit room for two hours.

           (a) What is the aim of the experiment?
            (b) Explain the result which would be expected in each of the two experimental 
                   conditions.

2.   1995 Q11 P1
     The diagram below represents a transverse section of a young stem
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(a) Name the parts labelled  A and B						(2 marks)
(b) State the functions of the parts labelled  C, D and E				(4 marks)
(c) List three differences between the section shown  above and one that 
would  be obtained from the root of the same plant				 (3 marks)

3.    1996 Q14b P1
              Name two structures used for gaseous exchange   implants			(2 marks)

4.   1996 Q19 P1
           The diagram below represents then pathways of water from the soil 
           into the plant.
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(a) Name the structures labelled K and L.				     	(2 marks)
(b) Explain how water from the soil reaches the structure labelled L.    	(5 marks)
(c) Name the process by which mineral salts enter into  the plant	   	(1 mark)


5.   1997 Q4 P1
     State two ways in which xylem vessels are adapted to their function

6.   1997 Q13 P1
          An experiment was carried out to determine the rate of transpiration in three 
          plants A, B and C. Plants, A and B belonged to different species while plants 
          B and C belonged to the same species. Plant C had all its leaves removed. 
          The three plants were of similarMsize and were exposed to the same 
          environment conditions.
          The results are as shown below in the graphs below

   [image: C:\Users\user\Pictures\img015.jpg]

(a) Suggest  possible environment  conditions  under  which the 
experiment was carried out between 30 and 60 minutes
(b) Account for the results obtained for plant C
(c) Suggest the habitat for plant A and B.  Give reasons for your answer.

7.  1999 Q1 P1
          Name two processes that bring about the translocation of manufactured food

8.   2002 Q16 P1
           The diagram below represents part of phloem tissue.
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     	     a)	Name the structures labelled R and S and the cell labelled T.
     b)  	State the function of the structure labelled S
     c)  	Explain why xylem is a mechanical tissue

9.   2003 Q7 P1
                The diagram below represents regions of a root tip.

                                  [image: C:\Users\user\Pictures\img015.jpg]

a) Name the two regions above X in ascending order
b) State the function of the part labeled X

10.   2005 Q14 P1
             A set up that was used to investigate certain process in plants is shown 
             in the diagram below.
                                    [image: C:\Users\Wambui Kigoro\Pictures\img107.jpg]

a) What process was being investigated?					(1 mark)

b) (i)	State two precautions that should be taken when setting 
               up the experiment.							 (2 marks)
	    (ii)	Give a reason for each precaution stated in b(i) above.		(2 marks)

	c)  State three environmental factors that influence the process under 
                     investigation.								(3 marks)

11.   2006 Q4 P2
             The diagram below represents a traverse section through a plant organ
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             a). From which plant organ was the section obtained?				(1 mark)

             b). Give two reasons for your answer in (a) above.				(2 marks)
             c). Name the parts labelled J, K and L.						(3 marks)
             d). State two functions of the part labelled M.					(2 marks)

12.    2006 Q8 P2
               Describe how water moves from the soil to the leaves in a tree. 		(20marks)

13.    2007 Q9 P1
              State two ways in which the root hairs are adapted to their function 	 	(2 marks)

14.    2007 Q10 P1
               The diagram below represents a plant tissue
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 (a) Name the tissue								(1 mark)
 (b) Name the cells labelled K and L.						(2 marks)
                (c) What is the function of the companion cell?				(1 mark)

15.    2007 Q6 P2
           In the experiment to determine the effect of ringing on the concentration of 
           sugar in phloem a ring of bark from the stem of a tree was cut and removed. 
           The amount of sugar in grammes per 16cm3 piece of bark above the ring 
           was measured over a 24 hour period. Sugar was also measured in the bark 
           of a similar stem of a tree which was not ringed. The results are shown in 
           the table below.

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

	
	Normal stem
	Ringed stem

	06 45
	0.78
	0.78

	09.45
	0.80
	0.91

	12.45
	0.81
	0.01

	15 45
	0.80
	1.04

	18.45
	0.77
	1.00

	21 45
	0.73
	0.95

	00 45
	0.65
	0.88


 
(a) Using the same axes, plot a graph of the amount of sugar against time	(6 marks)


(b) At what time was the amount of sugar highest in the
	(i)	Ringed stem							(1 mark)
	(ii)	Normal stem?							(1 mark)
 (c) How much sugar would be in the ringed stem if it was
        measured at 0345 hours?							 (1 mark)
 (d) Give reasons why there was sugar in the stems of both trees 
       at 06 45 hours 								(2 marks)
(e) Account for the shape of  the graph for the tree with ringed 
       stem between:
		(i) 06 45 hours and 15 45 hours					(3 marks)
		(ii) 15 45 hours and 00 45 hours					(2 marks)
 (f) Name the structures in phloem that are involved in the translocation 
       of sugars									 (2 marks)
 (g) Other than sugars name two compounds that are translocated 
         in phloem 									(2 marks)

16.     2008 Q1P1
  	Name the tissues in plants responsible for:
	  (a)	Transport of water and mineral salts
(b) Transport of carbohydrates
(c) Primary growth							   (3 marks)

17.     2008 Q6 P2
             An experiment was carried out to investigate transpiration and absorption 
             of water  in sunflower  plants in their natural environment  with  adequate  
             supply of water. The account of water was determined in two hour intervals. 
             The results are as  shown  in the table below

	Time of day
	Amounts  of water in grammes

	
	Transpiration
	Absorption

	11 00 - 13 00
13 00 - 15 00
15 00 - 17 00
17 00 - 19 00
19 00 - 21 00
21 00 - 23 00
23 00 - 01 00
01 00 - 03 00  
	33
45
52
46
25
16
08
04
	20
30
42
46
32
20
15
11



(a) Using the same axes, plot graphs to show transpiration and absorption  
of water in grammes against time of the day	                            		   (7 marks)

(b) At what time of the day was the amount of water the same for 
transpiration and absorption?				      		   (1 mark)

(c) Account for the shape of graph of:
(i) Transpiration						  	 (3 marks)
(ii) Absorption							  (3 marks)

(d) What would happen to transpiration and absorption of water if 
the experiment was continued till 05 00 hours?		          		(2 marks)

(e) Name two factors that may  affect transpiration and absorption at 
any given time                                                                               			(2 marks)

(f) Explain how the factors you named in (e) above affect transpiration	 (2 marks)

18.    2009 Q6 P1
       The diagram below shows a section through a plant organ
                          [image: C:\Users\user\Pictures\img016.jpg]
(a) (i) Name the class of the plant which the section was obtained		 (1 mark)
                 (ii) Give a reason for your answer in (a) (i) above

           (b) State the functions of the part labelled F				   	(1 mark)

19.    2009 Q29 P1
              Explain why the rate of transpiration is reduced when humidity is high              (1 mark)

20.    2010 Q2 P1
              The diagram below shows a transverse section of a plant organ.

                            [image: C:\Users\user\Pictures\img016.jpg]

a) Name the plant organ from which the section was obtained.		(1 mark)
b) i) name the class to which the plant organ was obtained			(1 mark)
ii) Give a reason for your answer in (b) (i) above				(1 mark)
c) Name the part labeled X.							(1 mark)

21.    2011 Q20 P1
           The number of stomata on the lower and upper surfaces of two leaves 
            from plant species X and Y were counted under the field of view of a light 
           microscope. The results were as shown in the table below.
	
	  Leaf
	                        Number of stomata

	
	Upper surface
	Lower  surface

	X
	   4
	  12

	Y
	    20
	  23



a) Which of the two leaves would be expected to have a lower rate 
      of transpiration?                                                                       			(1 mark)
              b)  Give a reason for your answer in (a) above.                         			(1 mark)
           
22.    2011 Q7a P2
               Explain how the structural features in terrestrial plants affect 
               their rate of transpiration.                                                            			 (13 marks)

23.    2012 Q18 P1
Why plants able to accumulate most of their waste products for long? 	 (1mark)
24.    2012 Q23 P1
               Name the strengthening materials found in the following support tissues:
(a) Collencyma;
(b) Xylem                                         		                       			(2 marks)
25.     2013 Q7 P1
        Explain how the following forces contribute to the movement of water 
        up the xylem vessels: 								(2 marks)
(a) cohesion; 
(b) adhesion;
26.    2013 Q25 P1
        State one adaptation of xylem vessels to their function. 			(2 marks)
27.    2014 Q23 P1
Below is an illustration of a cross section of a plant root showing the 
transportation of substances in the plant.
[image: ]
(a) Name the substances transported along the paths labeled K and L.

             K                                                                                                                        	(1 mark)

             L                                                                                                                        	 (1 mark)

       (b)Give a reason for your answer in L above.                                                         (1 mark)



             TRANSPORTATION IN ANIMALS

1.   1989 Q3 P1
          Explain how the red blood cells of mammals are adapted for efficient transport 
          of oxygen.

2.   1991 Q2 P1
          Give two reasons why the pressure of blood is greater in the arteries that in 
          the veins of mammals.

3.   1992 Q6 P1
         Most carbon dioxide is transported from tissues to the lungs within the red 
         blood cells and not in the blood plasma.
         Give two advantages of this mode of transport.

4.   1992 Q17 P1
          The amount of blood flow through various parts of a mammalian body was measured 
           in cubic centimeters per minute at rest and also during physical activities.
           The results are shown in the table below

                                                                           Blood in cm/min
	Parts of body            At rest                    during light                  During strenuous                                                 Exercise                        exercise

	Heart                          200                          300                                    1050
Muscle                     1300                         1000                                     400
Skeleton                   1100                        5050                                  23000
Muscle                         900                          650                                     250
Skin                             400                        1300                                    600



(a) Calculate the percentage changes in the blood flow through the skeletal       
      muscle and the gut when the mammal was subjected to strenuous exercise 
       from rest.

(b) Account giving reasons for the differences in the amount of blood flow 
       through the gut and skeletal muscles.

       (c)  How does the heart increase blood flow to some parts of the body during a
            strenuous exercise?

      (d) Explain the results obtained for the skin
            (e) Name three substances that are removed from the body by the kidneys.

5.   1993 Q6 P1
          State two functions of mammalian blood other than transport of substances

6.    1994 Q1 P1
            Name a structure in veins which is not found in other blood vessels, that adapts 
            them to their function.


9.   1996 Q2 P1
    	When is glycogen which is stored in the liver converted into glucose and 
     	released  into the blood							(1 mark)

10.   1996 Q14 P1
                Describe the path taken by carbon dioxide released from the tissue 
  of an insect to the atmosphere						 (3 marks)

11.   1996 Q17 P1
             (a) How may excessive bleeding results in death?				(4 marks)
                 (b) Name the process by which the human body naturally stops bleeding?	 (1 mark)                        
                 (c) How can low blood volume be brought back to normal			(3 marks)

12.    1998 Q1 P1
                Why are people with blood group O universal donors?

13.    1999 Q2 P1
               Give two reasons why accumulation of lactic acid during vigorous exercise 
               leads to an increase in heartbeat.

14.    1999 Q14 P1
              The photograph below represents a blood smear obtained from a person 
               suffering from a certain disease.
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	a) Name the structure labelled X.
	b) i)	Name the structure labelled  L
	     ii)	State the function of the source labelled M

	c) What disease was the person suffering from?
	d) List three ways by which micro-organisms enter the human body.


15.     2001 Q3 P1
          A person whose blood groups is AB requires a blood transfusion. Name the blood 
          groups of the donors.

16.    2001 Q8 P1
             (a) The type of circulatory system found in members of the class insecta is
  (b) Name the blood vessel that transports blood from:
      (i) Small intestines to the liver
                    (ii) Lungs to the heart

17.    2002 Q6 P1
              In what form is oxygen transported from the lungs to the tissues?

18.     2004 Q2 P1
              Distinguish between natural and acquired immunity				  (2 marks)

19.     2004 Q13 P1
                The diagram below shows a vertical section through a mammalian heart.
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	a) Name the parts labelled A, B, E and F					 (4 marks)
	b) Use arrows to show the direction in which blood flows in the heart.  	(2 marks)
	c) Give a reason why the wall of chamber C is thicker than chamber D	 (2 marks)

20.     2005 Q9 P1
               Why would carboxyhaemoglobin lead to death?				(2 marks)

21.      2006 Q7 P1
            a) Name one defect of circulatory system in humans.	             			(1 mark)
            b) State three functions of blood other than transport.		  		(3 marks)

22.     2007 Q11 P1
              (a) What prevents blood in veins from flowing backwards?			(1 mark)
              (b) State two ways in which the blood cells are adapted to their function     	(2 marks)

23.    2008 Q10 P1
              (a) Name the antigens that determine human blood groups			(2 marks)
             (b) State the adaptation that enables the red blood cells to move in blood 
                     Capillaries									(1 mark)

24.     2008 Q20 P1
	 (a) What is a single circulatory system			              		 (1 mark)
                (b) Name an organism which has single circulatory system             		(1 mark)
                (c) Name the opening to the chamber of the heart of an insect          		(1 mark)




25.    2009 Q28 P1
      (a)  State three structural differences between arteries and veins 
              in mammals								 (3marks)   
            (b) Name a disease that causes thickening and hardening of arteries             	(1 mark)

26.     2010 Q14 P1
     Explain why is not advisable to be in a poorly ventilated room with 
     a burning charcoal.		                                    				 (3 marks)

27.     2010 Q23 P1
                Explain three ways in which red blood cells are adapted to 
                their function.									(3 marks)

28.     2010 Q 28 P1
     State three structural differences between arteries and veins.		 (3 marks)

29.     2010 Q2 P2
        The diagram below shows blood circulation in a mammalian tissue.

[image: ]
a) Name the part labelled  P and Q						(2 marks)
b) Name the substance that are:
i) Required for respiration that move out of capillaries;			(2 marks)
ii) Remove from tissue cells as a result of respiration 			(2 marks)
c) Explain how substances move from blood capillaries into the tissue cells. 			                                                                         				(2 marks)
d) Name one component of the blood that is not found in the part labelled P (1mark)

30.     2011 Q16 P1
                a) Describe the condition known as varicose veins.               			(2 marks)
                b) What is the role of blood platelets in the blood clotting process? 		(2 marks)
                                                                                                                      
31.     2012 Q27 P1
              (a) State two ways in which heart muscles are special.   			(2 marks)
(b) Name the muscles found in the following organs:
    Stomach; ………………………………………………..
    Bone………………………………………………………                                  		(2marks)
31.     2012 Q11 (a) P1
  What is the function of contractile vacuoles in amoeba?  			 (1mark)

32.     2012 Q28 P1
State two differences between open and closed circulatory systems   		(2 marks)
33.     2012 Q8 P2
               Using a relevant example, describe how an allergic reaction occurs in a 
               human being.                                                                                                                         (10 marks)

34.     2013 Q11 P1
        State the advantage of possessing blood group AB. 				(1 mark)
35.      2013 Q24 P1
        Explain three protective functions of mammalian blood. 			(3 marks)
36.     2013 Q7 P2
               Describe the process of blood clotting in human beings  			(3 marks)

37.     2014 Q19 P1
Why is a burning charcoal stove in a poorly ventilated room likely to 
cause death of the inhabitants?			                                             (3 marks)

38.     2014 Q24 P1
The table provided shows the transportation of substance in the human body.

	substance
	Transported by blood

	
	From 
	To

	Oxygen
	M
	Whole body

	N
	Liver
	Kidneys 

	P
	Intestine
	Whole body 



Name the substances represented by
M				                          		                                      	(1 mark)
N				                                                                            	 (1 mark)
P                      	                                                                                                       		(1 mark)

39.     2014 Q2 P2
The diagram below illustrates the role played by red blood cells in the 
transportation of carbon (IV) oxide. 

Substance F + Carbon (IV) oxide
              Enzyme G

Weak carbonic acid



Hydrogen ions				Hydrogen carbonate ions 


(a) Other than carbon (IV) oxide transportation in the red blood cells, 
name the other form of carbon (IV) oxide transportation in humans.                 (1 mark)   
               
(b) (i) Name substance F                                                                                          	     (1 mark)   

                     (ii) Name the enzyme marked G and state its role in the reaction. 
  Enzyme: 
Role:                                                                                                               	(2 marks)
(c) Explain the transportation of carbon (IV) oxide in red blood cells 
       is advantageous
                                                                                                                            	              (2 marks)
 (d) Explain the role of calcium ions in blood clotting                                        	(2 marks)

40.    2015 Q3 P1
An individual is of blood group B positive	
a) Name the antigens in the individual’s blood 				(2 marks)

b) Give the reason why the individual cannot receive blood from a blood 
     group A donor.								 (2 marks)

41.    2015 Q8 P2
             How is a mammalian heart structurally adapted to its function?			
(20 marks)






















                              GASEOUS EXCHANGE
1.   1992 Q11 P1
         The diagram below represents an organ from a bony fish. Study the diagram 
         and answer the questions that follow

                      	[image: scan0010]	

(a) Identify the organ and the parts labelled M, N, and P
(b) How the structures are labelled P adapted to their function?

2.  1994 Q14 P1
          What are the characteristics do gills of a fish and the mouth cavity of a frog 
          have in common that enables them to be efficient in gaseous exchange?

3.  1996 Q14 P1
         (a) Describe the path taken by carbon dioxide released from the tissue of an
                 insect to the atmosphere							 (3 marks)
        (b) Name two structures used for gaseous exchange   in plants			(2 marks)

4.  1998 Q4 P1
         Why are gills in fish highly vascularised? 						(1 mark)

5.  2000 Q11c P1
     The diagram below represents a section of a leaf.
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	(a) Name the parts labelled X, and Y						(2 marks)
(b) Using arrows indicate on the diagram the direction of flow of water 
       during the transpiration stream						 (1 mark)

             (c) State two ways in which the leaf is suited to gaseous exchange  		(2 marks)


6.  2001 Q10 P1
          Name three sites where gaseous exchange takes place in terrestrial plants. 	(3 marks)

7.  2002 Q9 P1
           Name two gaseous exchange structures in higher plants.  			(2 marks)

8.  2003 Q13 P1
            The diagram below shows gaseous exchange in tissues.

[image: PHY 012]
	








	a)  Name the gas that diffuses:
	         i)	To the body cells 							(1 mark)
	        ii)	From the body cells							(1 mark)
               b)   Which compound dissociates to release the gas named in (a) (i) above? 
(1 mark)
	c)  i) What is tissue fluid? 							(1 mark)
	     ii) What is the importance of tissue fluid?  					(2 marks)

	d)    Name the blood vessel with the highest concentration of:
		i)	Glucose  							(2 marks)
		ii)	Carbon dioxide  

9.  2004 Q3 P1
            The diagram below represents a part of the rib cage.
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            a)	Name the parts labelled W, Y and Z.						(3 marks)
            b)	How does the part labelled Z facilitates breathing in?			(3 marks)

10.  2005 Q18 P1
           Describe how gaseous exchange takes place in terrestrial plants.      		(20 marks)


11.  2006 Q5 P1
            State two ways in which floating leaves of aquatic plants are adapted to gaseous 
           exchange.									(2 marks)

12.    2006 Q24 P1
             State four ways in which respiratory surfaces are suited to their function.     	(4 marks)

13.    2007 Q12 P1
            (a)Name two structures for gaseous exchange in aquatic plant		 	(2 marks)
           (b)What is the effect of contraction of the diaphragm muscles during 
                  breathing in mammals?							 (3 marks)

14.   2007 Q1 P2
            The diagram below represents some gaseous exchange structures in humans
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          (a) Name the structures labeled K, L, and M				                (3 marks)

          (b) How is the structure labeled J suited to its function?			 	 (3 marks)

          (c) Name the process by which inhaled air moves from the structure 
                labeled L into blood capillaries						 (1 mark)

         (d) Give the scientific  name of the organism that causes tuberculosis  in humans   
 (1 mark)
15.  2008 Q8 P2
   (a)State four characteristics of gaseous exchange surfaces			(4 marks)
          (b) Describe the mechanism of gaseous exchange in a mammal	           		(16 marks)





16.   2009 Q16 P1
    (a) Name the gaseous exchange surface in insects				(1 mark)
           (b) How is the surface named in (a) above suited to its function 		(2 marks)
17.   2010 Q5 P1
             State three ways in which a respiratory surface is adapted to its function.	 (3 marks)

18.   2011 Q19a P1
             Apart from the lungs, name two gaseous exchange surfaces in a frog.   		(2 marks)

19.    2011 Q22 P1
            State the difference in content of oxygen and carbon (IV) Oxide in the 
            air that enters and leaves the human lungs.                             			 (2 marks)

20.   2011 Q3a, b P2
            a) Name the causative agents for the following respiratory diseases.
                i) Whooping cough.                                                     			 	(2 marks)
                ii) Pneumonia                                                                				(2 marks)
            b)  Describe how oxygen in the alveolus reaches the red blood cells   	 	(4 marks)

21.     2012 Q6 P1
The diagram below represents part of gaseous exchange system in human 

                            [image: C:\Users\user\Pictures\img006.jpg]

(a) Name the parts labelled F and G.                      			                (2 marks)
(b) State one function of each of the parts labelled H and J                              	(2 marks)
22.     2012 Q5 P2
(a) Describe the process of inhalation.                                             		 	(4 marks)
              (b) Explain the mechanism of stomatal opening                                                          (4 marks)

23.     2013 Q10 P1
        How are lenticels adapted for gaseous exchange? 				(2 marks)
24.     2013 Q7b P2
                How are respiratory surfaces in mammals adapted to their functions? 	(10 marks)


25.     2014 Q12 P1
  The diagram below represents a model used to demonstrate breathing
   in mammals 
                                                    [image: ]
 (a) Name the mammalian structure represented by the parts labeled D and E.
       (i) D   		                                                                                                       (1 mark)
       (ii) E  		                                                                                                       (1 mark) 

(b) State the observation made when the string is pulled downwards.               (1 mark)                                                      

(c) Explain the observation in (b) above 				             (2 marks)

26.     2014 Q27 P1
The diagram below shows the gaseous exchange system of a locust.
                                       [image: C:\Users\Wambui Kigoro\Pictures\img008.jpg]

(a) Name the structure labelled Q.                                                                     	     (1 mark)
(b) State the function of the part labelled R.                                                      	    (1 mark)
(c) How is the part labelled S structurally adapted to its function?                    (1 mark)

27.     2014 Q3 P2
 (a) Describe the mechanism of gaseous exchange in plants through 
         the lenticels
                                                                                                                         		(3 marks)
                (b)Explain each of the following: 
                      (i) The tracheoles lack spiral bands of chitin;                                              	(3 marks)
   (ii) The floor of the mouth is lowered during inhalation in a bony fish       (2 marks)

28.   2015 Q7 P1
     How is a guard cell structurally adapted for gaseous exchange?          	 	(4 marks)

29.   2015 Q11 P1
Name two structures used for gaseous exchange in plants 			(2marks)

30.    2015 Q1 P2
  The diagram below illustrates a blood capillary surrounding a structure 
  for gaseous exchange in human beings.

[image: ]








                  



a) Name the gaseous exchange structure 					(1mark)

b) Identify the gases labeled Y and Z
Y										(1 mark)
Z										(1 mark)

c) How does the gas labeled Y reach the inside of the blood capillary?	(3 marks)

d) How does cigarette smoking lead to lung cancer?				(2 marks)












                                               RESPIRATION
1.  1992 Q7 P1
          Active yeast cells were added to a dilute sugar solution in a container. The 
          mixture was kept in a warm room. After a few hours bubbles of gas were 
          observed escaping from the mixture.

         (a) Write an equation to represent the chemical reaction above.
         (b)  What is the economic importance of this type of chemical reaction in industry? 

2.   1993 Q9 P1
          Give the formula for calculating the respiratory quotient (R.Q).

3.   1994 Q4 P1
           Explain why a baby uses more heat per unit weight than an adult when 
           to the same environmental conditions?

4.   1996 Q13 P1
             The diagram below shows a set – up that was used to demonstrate fermentation

                                  [image: C:\Users\Wambui Kigoro\Pictures\img109.jpg]
Glucose solution was boiled and oil added on top of it.  The glucose solution 
was then allowed to cool before suspension.

(a) Why was the glucose solution boiled  before adding the yeast
Suspension?								(1 mark)
(b) What was the importance of cooling the glucose solution before 
adding the yeast suspension?					 	(1 mark)
(c) What was the use of oil in the experiment?				(1 mark)
(d) What observation would be made in test tube B  at the  end of the 
experiment?								(1 mark)
(e) Suggest a control for this experiment					( 1mark)

5.     1997 Q3 P1
               What are the three end products of anaerobic respiration in plants  		(3 marks)

6.    1999 Q2 P1
              Give two reasons why accumulation of lactic acid during vigorous exercise 
              leads to an increase in heartbeat.   						(2 marks)


7.    1999 Q16 P1
            Describe the:
	a) Process of inhalation in mammals. 						(10 marks)
	b) Mechanisms of opening and closing of stomata in plants. 			(10 marks)

8.   2000 Q15 P1
             The concentration of the lactic acid in blood during and after an exercise was 
             determined. The results are shown in the graph below

                 [image: C:\Users\user\Pictures\img019.jpg]

  (a) (i)  By how much did the lactic acid increase at the end of 13  minutes?  	(1 mark)

	 (ii) After how many minutes was the lactic acid concentration
                       71mg/ 100cm3?								 (2 marks)

	     (iii) What would be the concentration of lactic acid at the  60th minute? 	(1 mark)

 (b) Give a reason for the high rate of production of lactic acid during the exercise 
        										(1 mark)
        (c) Give a reason for the decrease in the concentration of lactic acid after 
               the exercise
  											(1 mark)
9.    2003 Q1 P1
     A process that occurs in plants is represented by the equation below.

          C6H12O6                               2C2H5OH    +    2CO2            +         Energy
         (Glucose)		   (Ethanol)	 (Carbon dioxide)

             a) Name the process.


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



10.    2004 Q4 P1
             Other than carbon dioxide, name other products of anaerobic respiration           (2 marks)                                    

11.     2005 Q6 P1
            Name the substance which accumulates in muscles when respiration 
            occurs with insufficient oxygen.						 (1 mark)

12.    2006 Q13 P1
	a) In what form is energy stored in muscles			      		    (1 mark)
	b) State the economic important of anaerobic respiration in plants.		  (2 marks)

13.     2006 Q25 P1
           (a) A dog weighing 15.2kg requires 216kj while a mouse weighing 
                 50g requires 2736kj per day. Explain.    					(2 marks)

          (b) What is the end product of respiration in animals when there is 
                 sufficient oxygen supply? 							 (1 mark)

14.   2007 Q13 P1
             (a)Name the products of anaerobic respiration in 
	   (i) Plants									(1 mark)
	   (ii) Animals 									(1 mark)

             (b)What is oxygen debt?							 (1 mark)

15.    2008 Q9 P1
               Give three factors that determine the amount of  energy  a human  being  
require in  a day								(3 marks)

16.    2008 Q15 P1
               Explain what happens when there is oxygen debt in human muscles		(2 marks)

17.     2008 Q27 P1
                Explain how anaerobic respiration is applied in sewage treatment		 (1 mark)

18.     2009 Q26 P1
               How are the mitochondria adapted to their function?				(2 marks)

19.     2009 Q27 P1
        State two ways in which anaerobic respiration is applied in industries       	(2 marks)





20.     2010 Q27 P1
In an experiment, disinfection soaked bean seeds were put in a vacuum flask 
which was then fitted with a thermometer as shown in the diagram below.

                     [image: ]
The temperature readings were taken every morning for three consecutive days.
a) Which process was being investigated?				 (1 mark)
b) i) what were the expected results?					(1 mark)
ii) account for the answer in (b) (i) above?				(2 marks)
c) Why were the seeds disinfected?					(2 marks)
d) Why was a vacuum flask used in the set-up?				(1 mark)
e) How would a control for this experiment be set?			 ( 1mark)

21.  2011 Q10 P1
            a) Give two differences in the products of anaerobic respiration between 
                 plants and animals.                                                               				(2 marks)

           b) Name the site of anaerobic respiration in a cell.                    			(1 mark)

22.  2011 Q19b P1
           Write an equation that summarizes the process of aerobic respiration           (1 mark)

23.   2012 Q7 P1
The diagram below represents a set-up that students used in an investigation.
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(a) Name the physiological process that was being investigated.          	 (1mark)
(b) State the role of potassium hydroxide in flask K.                			(1mark)
(c) Account for the observation in boiling tube L and flask N.   		 (2 marks)
24.    2012 Q14 P1
             (a) Name the type of respiration that is most efficient.  				(1 mark)
(b) Giving a reason for your answer in (a) above   				(1 mark)
25.     2013 Q14 P1
      Name three end products of anaerobic respiration in plants. 			(3 marks)
26.    2013 Q14 P1
       State two reasons why accumulation of lactic acid leads to an increase 
       in heart beat.     								(2 marks)

27.   2015 Q 9 P1
       The diagram below shows an experimental set up to investigate a certain             
       physiological process in plants.
[image: ]

a) State the aim of the experiment 						(1mark)

b) State the role of the following in the experiment:
   i.	Potassium hydroxide							 (1mark)
   ii. Aluminium foil							 (1mark)

c) Account for the expected colour change in tube F				(2marks)







EXCRETION AND HOMEOSTASIS

1.    1990 Q7 P1
          (a) Explain why the body temperature of a healthy human being must rise up to 
   390C on a humid day.

            (b) In an experiment a piece of brain was removed from a rat. It was found that 
                   the rat had large fluctuations of body temperature. Suggest the part of the brain 
                   that had been removed.

2.   1991 Q16 P1
           (a) Explain how urea is formed in the human body
           (b) Describe the path taken by urea from the organ where it is formed until 
                  it leaves the human body

3.   1992 Q4 P1
        (a) Explain why sweat accumulates on a person’s skin in a hot humid environment.
        (b) Name the specific part of the brain that triggers sweating 

4.    1992 Q10 P1
            Explain why some desert animals excrete uric acid rather than ammonia. 

5.  1992 Q19 P1
        Explain the part played by each of the following in homeostasis
          (a) Insulin and Glucagon
          (b) Antidiuretic hormone
          (c) Fibrinogen

6.    1993 Q2 P1
            State the role of the following hormones in the body:
a. Insulin
b. Antidiuretic hormone

7.     1993 Q10 P1
             What osmoregulatory changes would take place in a marine amoeba if it 
              was transferred to a fresh water environment?

8.     1994 Q2 P1
             Name two components of blood that are not present in the glomerular filtrate.

9.    1994 Q3 P1
            How would one find out from a sample of urine whether a person is suffering from
             diabetes mellitus?

10.  1995 Q17 P1
      Describe how excretion takes place in
               (i) Mammalian Kidneys
               (ii) Green plants								 (5 marks)

11.   1996 Q3 P1
        When is glycogen which is stored in the liver converted into glucose 
         and released into the blood							  (1 mark)

12.   1996 Q21 P1
              Explain how the mammalian skin is adapted to perform its functions         	(20 marks)

13.    1997 Q8 P1
       A person was found to pass out large volumes of dilute urine frequently.
(a) Name the disease the person was suffering from			 (1 mark)
(b) Hormone that was deficient						(1 mark)

14.    1997 Q15 P1
       The equation below represent a metabolic that occurs in the mammalian liver

Amino acids →Organic compounds + urea

(a) Name the process.								(1 mark)
(b) What is the importance of the process to the mammal?			(1 mark)
(c) What is the source of amino acids  in this process				(1 mark)
(d) What is the difference between essential and nonessential amino acids?   (2 marks)

15.   1999 Q11 P1
	Give reasons for each of the following:
	a) Constant body temperature is maintained in mammals.			(1 mark)
	b)Low blood sugar level is harmful to the body.				(1 mark)

16.    2000 Q5 P1
              State the importance of osmo-regulation in organisms				(1 mark)

17.    2000 Q13 P1
        The temperature of a person was taken before, during and after taking 
        a cold bath. 
        The results are shown in the graph below
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(a) Explain why the temperature  fell during bath				(2 marks)

(b) What changes occurred in the skin that enabled the body 
temperature to return to normal? 					 (2 marks)

18.     2001 Q6 P1
  Adult elephants flap their ears twice as much as their calves in order 
  to cool their bodies when it is hot. Explain.					 (1 mark)

19.     2001 Q11 P1
               The diagram below represents  a mammalian nephron
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	   (a)       Name the
		       (i) Structure labeled P							(1 mark)
	       (ii) Portion of the nephron between point X and Y			(1 mark)

	    (b) 	Name the process that takes place at point Q				 (1 mark)
	    (c)  	Name one substance present at point R but absent at point S 
                              in a healthy mammal							 (1 mark)

            (d)    The appearance of the substance you have mentioned in (c) above is a 
                     symptom of a certain disease caused by a hormone deficiency. Name the
           (i) Disease								(2 marks)
          (ii) Hormone

	(e) 	State the structural modifications of nephrons found in the 
                          desert mammals								 (2 marks)









20.    2002 Q18 P1
Two person X and Y drunk volumes of concentrated solution of glucose. 
The   amount of glucose in their food was determined at intervals. The 
results are shown in the table below:

	Time (minutes)
	Glucose level in blood (Mg/100cm3

	
	X
	Y

	0
15
30
45
60
90
120
150
	87
112
139
116
100
95
92
88
	84
123
170
188
208
202
144
123



	a) On the grid provided, plot graphs of glucose level in blood against 
                    time on the same axes.							 (7 marks)

               b) What was the concentration of glucose in the blood of X and Y at 
                     the 20th minute? 								(2 marks)

              c) Suggest why the glucose level in person X stopped rising after 30 
                    minutes while it continued rising in person Y.				 (3 marks)

d) Account for the decrease in glucose level in person X after 30 minutes 
     and person Y after 60 minutes                         					(3 marks)
e) Name the compound that stores energy released during oxidation 
     of glucose.
										(1 mark)
f) Explain what happens to excess amino acids and development of plants.

21.     2003 Q14 P1
              a) Explain how marine fish regulate their osmotic pressure.			(4 marks)
b) Explain the role of antidiuretic hormone when there is excess water in 
      the humanbody.								 (1 mark)

22.    2003 Q17P1
Some students used a model to demonstrate the effect of sweating on 
human body temperature. Two boiling tubes A and B were filled with hot 
water. The temperature of water in the tubes was taken at the start of the 
experiment and then at 5 minutes interval.
         The surface of tube A was continuously wiped with a piece of cotton wool 
        soaked in methylated spirit. The results obtained are shown in the table below.




	Time (minutes)
	Temperature 0C in tubes

	
	A
	B

	0
	80
	80

	5
	54
	67

	10
	40
	59

	15
	29
	52

	20
	21
	47

	25
	18
	46



a)	On the same axes, plot graphs of temperature of water in the 
                tubes against time.							 (8 marks)
b)	At what rate was the water – cooling in tube A?			(1 marks)
c)	Why was tube B included in the set up?				(1 mark)
d)	Account for the rate of cooling in tube A.				(3 marks)
e)	State two processes of heat loss in tube b.				(2 marks)
f)	What would be the expected results if tube A was insulated?		(1 marks)

g)	What would the insulation be comparable to in:			(2 marks)
	i)	Bird
	ii)	Mammals?							(2 marks)
h)	Name the structures in the human body that detect:			(2 marks)
	i)	External temperature changes
	ii)	Internal temperature changes

23.    2004 Q18 P1
             How is the mammalian skin adapted to its functions?				(20 marks)

24.    2005 Q13 P1
               The diagram below shows a section through the mammalian skin.
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a) Name the parts labeled E, F and G.						(3marks)
	b) State two functions in each case of substance secreted by the 
                     structures labelled.
(i)	H			                                                              	(2 marks)
(ii)	I                                                                                     	 		(2 marks)


25.     2006 Q4 P1
	a)  Name the fluid that is produced by sebaceous glands. 		  	(1 mark)
                 b)	What is the role of sweat in human skin?				 	 (2 marks)

26.     2006 Q11 P1
State the role of insulin in human body.					   (1mark)

27.     2006 Q7 P2
	Describe how human kidney functions						(20 marks)

28.     2007 Q14 P1
               (a) What is the meaning of the terms
	     (i) Homeostatic								(1 mark)
	      (ii) Osmoregulation?							(1 mark)
               (b) Name the hormones involved in regulating glucose level in blood	 	(2 marks)

29.   2007 Q2 P2
  (a) Explain what happens to excess amino- acids  in the liver  of humans	 (3 marks)
  (b)Which portion of the human nephron are only found in the cortex?	 	(3 marks)

  (c)(i) What would happen if a person produced less antidiuretic hormone? 	(1 mark)
	   (ii) What term is given to the condition described in (c) (i) above	 	(1 mark)

30.     2008 Q2 P1
  State the importance of the following processes that take place in the 
  nephrons of a human kidney
(a)  Ultra filtration								(1 mark)
(b) Selective reabsorption							(1 mark)

31.  2008 Q3 P1
             (a)	Name a disease of the liver whose symptom is jaundice		(1 mark)
(b)	State the causative agent of:
	(i)	Cholera							(1 mark)
	(ii)	Candidiasis							(1 mark)

32.    2008 Q11 P1
                (a) What is homeostasis?							(1 mark)
	 (b) Name three processes in the human body in which homeostasis 
                       is involved									 (3 marks)

33.    2008 Q26 P1
  State one use of each the following excretory products of plants
(a) Colchicines								(1 mark)
(b) Papain 									(1 mark)
34.     2009 Q17 P1
          Explain why plants do not require specialized excretory organs  		(4 marks)


35.     2009 Q21 P1
          Explain what happens in humans when concentration of glucose in 
          the blood decreases  below the normal level					(4 marks)

36.     2009 Q8 P2
         Describe the role of the liver in homeostasis in the human body	         	(20 marks)

37.      2010 Q18 P1
	  Give two reasons why animals have specialized organ for excretion 
       as compared to plants							 (2 marks)

38.     2010 Q19 P1
                State the changes that occur in arterioles in the human skin during 
                thermoregulation.								 (2 marks)

39.   2010 Q6 P2
In an experiment to investigate a certain physiological process, a boiling 
tube labeledA and a test tube labeledB were covered with cotton wool. The 
two tubes were simultaneously filled with hot water and fitted with 
thermometers. The experimental set-up was as in the diagrams below.

[image: ]
The temperatures reading were taken at the start and after every two 
minutes for twenty minutes. The results were as shown in the table below.










	Time
(minutes)
	Temperature (0C)

	
	Boiling tube A
	Test tube B

	0
	60
	60

	2
	59
	54

	4
	57
	50

	6
	55
	46

	8
	53
	43

	10
	52
	40

	12
	51
	37

	14
	49
	35

	16
	48
	33

	18
	47
	32

	20
	46
	30




















1. Using the same axes, draw graphs of temperature against time.		(6 marks)

1. i) Work out the rate of heat in the boiling tube labeled A and test 
    tube labeled B between the 5th and 15th minutes.				 (4 marks)

                ii) Account for the answers in (b) (i) above.					(2 marks)

               iii) How does the explanation in (b) (ii) above apply to an elephant 
                      and a rat?									(2 marks)
1. i) State the role of the cotton wool in this experiment.                          	  	(1 mark)

                  ii) Name two structures in mammals that play the role stated in (c) 
                       (i) above									 (2 marks)
1. State three advantage of having constant body temperature in 
mammals.	 								(3 marks)

40.    2011 Q1P1
              Name two kidney diseases.                          					(2 marks)

41.    2011 Q25 P1
              State one economic importance of each of the following plant 
               excretory products.   								(3 marks)
              a)  Tannin								
              b) Quinine
              c) Caffeine

42.    2011 Q7b P2
              Explain how the human skin brings about cooling of the body on a hot day.
											(7 marks)
43.  2012 Q19 P1
           List four forms of diabetes mellitus.   						(4marks)




44.  2012 Q2 P2
            The diagram below illustrates the structure of the kidney nephron.

                              [image: C:\Users\user\Pictures\img009.jpg]

(a) Name the part labeled E.                                                                      		(1 mark)
(b) How the part is labeled F adapted to its function?                              		(4 marks)
(c) State three physiological mechanisms of controlling the human 
body temperature during a cold day.                              			 (3 marks)
45.  2013 Q8 P2
           Describe the role of the following organs in excretion and homeostasis.
a) the liver									(10 marks)
b) b) The skin during hot environmental conditions				(10 marks)

46.  2014 Q8P2
(a) How does excretion take place in plants?				                 (4 marks)
 (b)Describe the role of the human skin in homeostasis 			 (16 marks)












TRANSPORTATION IN PLANTS 
MARKING SCHEME
1.          1989 Q11 P1
              a) To investigate the effect of light on the rate of transpiration
              b) –More water was lost in the light than the dark. Rate of transpiration was 
                     greater in the light than in the dark. This is because the stomata are full open 
                     in light but less open or closed in the dark. In light photosynthesis takes place 
                     and water is used, while in the dark no photosynthesis takes  place hence no 
                     water is used.

2.          1995 Q11 P1
       (a) 	A – Epidermis
B – Pith

	 (b) 	C – Transport manufactured food / translation; Rej. Digested food
		D – Produces new cells/ divides to give new cells. Accept secondary
		Thickening/ growth/ produces phloem & xylem.
		E- Transport minerals salts/ minerals/ salts alone

(c)  - Xylem in central/ Star shaped
· Phloem in arms of xylem
· Root hairs present  in root / has pilferous layer
· No pith in root

3.          1996 Q19 P1
                 (a) K- Root hair
	L- Xylem vessel

                (b) Water moves from the soil into the  root hair by osmosis; because 
      concentration of cell sap is higher than water in the  soil; the cell sap in the    
      root hair  is diluted, thus making it less concentrated than neighboring cell;    
      therefore water  moves  into the neighboring cell; it is actively  secreted into  
     structure L.
                 (c) Active transport/ diffusion

4.           1996 Q19 P1
                (a) K- Root hair
	                   L- Xylem vessel 
 (b) Water moves from the soil into the root hair by osmosis; because concentration 
       of cell sap is higher than water in the soil; the cell sap  in the root hair  is diluted, 
       thus making it less concentrated than  neighbouring cell; therefore water  moves   
       into the neighbouring cell; it is actively  secreted into structure L.  
        (c) Active transport/ diffusion

5.          1997 Q4 P1
               – Lignified thickened to prevent  collapsing (Acc. Strengthened add strength)
               - Narrow to facilitate capillary:

6.          1997 Q13 P1
	(a)	Strong air/ winds
		High temperature
		Low humidity; accept dry conditions/ sunlight

	(b)	Absence of leaves/ stomata absent
		Transpiration; / little transpiration
	 (c)	Arid/dry/ desert/ accept semi- desert
		 Reason-Low rate of water loss; accept more/ a lot of water loss
		Wet/Moist/aquatic
		Reason-High rate of water/ high rate of transpiration /acc. A lot of water loss

7.          1999 Q1 P1
	   Active transport
	   Diffusion
	   Mass flow
	   Cytoplasmic streaming		any two

8.          2000 Q11a, b P1
              (a) X– Spongy mesopyll ( cell) layer
              (b) Y – Cuticle

9.         2002 Q16 P1
	(a) R. Sieve pore
	            S- cytoplasmic strand, cytoplasmic filaments rej. Proto plasmic strand)
	                Cell labeled T- Companion cell
	 (b) Translocation (L is tied with structures)
	 (c) Thickened and lignified.

10.       2003 Q7 P1
               a) Zone of cell division Acc cell multiplication
	      Zone of cell elongation / enlargement; Acc expansion for elongation
	b) To protect root tip

11.       2005 Q14 P1
	a)Transpiration
	b) i)The leafy shoot should be from herbaceous plant
	             - Cut off the last few centimetres of the stalk under water
	             -All the air in the capillary tubule should be expelled
	             -Jelly should be applied around the stem around the rubber bung.
	             -The end of the capillary fusing should rest in beaker of water.

	   ii) Avoid air bubbles.
	              -For continuity of the flow of water
	              -Jelly should not touch the xylem vessels because it might block they xylem.
	              -To avoid introduction of air bubbles in the xylem.
	              -For continuity of water uptake.

                  c)–Temperature
	        -Humidity
        -Wind
        -Atmospheric pressure
       -Light intensity
        -Availability of water

12.          2006 Q4 P2
                  (a) 	Root
                  (b) 	Presence of root hairs
                              Presence of endodermis

	                       Xylem star shaped at centre
	                      Phloem at arms of the xylem

                 (c)	J- Epidermis
	                        K- Phloem
	                        L – Xylem
                 (d)      - Absorption of water
	             - Absorption of minerals salts

13.          2006 Q8 P2
Water exists as a thin film in the soil between soil particles. The concentration cell 
sap is greater than that of the surrounding solution in the soil; Thus drawing water molecules across the cell wall and membrane into the root hair cells; by osmosis; water drawn into the root hair cell dilutes the cell sap/ makes it less concentration than that in the adjacent cell into the cortex cells. (By osmosis); across the endosperm by active transport; into the xylem vessels (of the root); Then conduct the water up into the xylem (vessels) of the stem; into xylem of leaves. Water is pushed/ rises up the stem by root pressure ( in the  xylem vessels) water would rise by capillary;  cohesion, and  adhesive forces; water moves  as a continuous an uninterrupted water column in the xylem (vessel) up the tree to the leaves.As water vaporizes from the spongy mesophyll cells; their cells sap becomes more concentrated  than adjacent water flows into the cells from other  surroundings cells; which in turn takes in water from xylem vessels  within the  leaf veins. This creates a pull / suction force/ transpiration pull that pulls 
a stream of water from xylem vessel in the stem and roots; the transpiration pull maintains continuous column of water from the roots into the leaves (transpiration stream).

14.     2007 Q9 P1
	        Absence of cuticle to allow diffusion of water
	   - Thin walled to reduce distance of diffusion
	  - Elongated to increase surface area for absorption of water and mineral salts
  - Presence of large vacuole to increase concentration gradient between cell 
     sap and soil water

15.       2007 Q10 P1
 	       (a) Phloem tissues
    	       (b) K- companion cell- L – sieve tube
    	       (c) Supply nutrients and energy to the sieve tubes

16.       2008 Q1 P1
       (a) xylem
	(b) Phloem
	(c) Apical meristems










17.          2008 Q6 P2
	          (a)	
                           [image: C:\Users\user\Pictures\img022.jpg]

               (b)	17.001- 19.99 hrs
 (c)	(i) Transpiration
                    1100 – 17000 (rapid) ( in the rate of transpiration) due to high  light       
                     intensity/ high temperature

             (ii) 17000 – 0300 hrs decrease (in the rate of transpiration) due to low     
                    light intensity/ absence of light/ in temperature.

            (iii) Absorption
                   11.00 – 1900 hrs. Increase (in the rate of atmosphere) of water to 
                    replace water lost- through transpiration.

                 1900 – 0300 hrs; decrease ( in the rate  of  absorption of water) due 
                  to the fact that rate  of transpiration has declined

 (d)	Both transpiration and absorption decrease accept decrease
 (e)	Wind; light, atmosphere pressure, humidity; temperature
               Temperature - at high temperature the rate is higher/ at low temperature 
               the rate is Low.

(f)  Wind- rate of transpiration is high when it’s windy/ lower when air still 
	       Humidity – when humidity is low, the rate of transpiration is faster/ when 
       its High the rate of transportation is low
	      Pressure- the rate is high at low atmosphere pressure at high atmosphere 
       pressure the rate is low.

18.          2009 Q6 P1
                 (a) (i)  Dicotyledonae; Rej: dicotyledonous
                        (ii)  Vascular bundles arranged in a ring / presence of vascular
		              Rej: Pith – Not visible also found in the root of monocots
	                         Rej: Intra vascular bundle
  (b) (Divides to) give rise to secondary thickening (growth/increase in 
         growth /diameter/width of stem/gives rise to new / additional xylem 
          and phloem tissues. 

 19.       2009 Q29 P1
 (When humidity in high the air around the leaf gets saturated with water vapour 
hence) less space for water vapour from the leaf to occupy / low saturation deficit 
/ low diffusion gradient / the difference in concentration of water vapour in 
the atmosphere and in the air spaces is greatly / highly reduced.

20.        2010 Q2 P1
 (a) Stem
(b)  i) Monocotyledonae
	ii) Vascular bundles scattered not arranged in a ring;
	     Absence of pith; Absence of vascular cambium.
(c) Epidermis

21.        2011 Q20 P1
 a) X;
 b) X has fewer stomata; most stomata in leaf X are concentrated on the 
      lower side; 			                                                               		(1 mark)
 
22.        2011 Q7a P2
              
Plants in arid / semi-arid/ desert habitats have leaves covered with thick
 / waxy cuticle; that are water proof / impermeable to water; allowing for 
reduced rate of transpirations; sunken stomata; in some desert / semi – arid 
areas, plants have water vapour accumulating in the plants; most plants have 
few or no stomata on the upper surface of the leaf/most stomata are on lower 
surface sheltered from direct sunlight; some plants have small stomata / 
stomatal size; thus reducing transpiration rate. Plants with small needle like / 
spine; leaves expose less surface area; reducing transpiration rate. Leaves with 
shiny surfaces; reflect light resulting in reduced leaf temperature; thus reducing 
the rate of transpiration some plants have leaves covered with hair / scales; 
which trap a layer of moisture; reducing rate of transpiration. Plants growing 
in wet habitats / mesophytes have a thin layer of cuticle; which allows high rate 
of transpiration; broad leaves; to exposure large surface areas; many stomata 
on both leaf surface; have large stomatal aperture;

23.         2012 Q18 P1
                ■ High temperatures - These increase internal temperature of the leaf which in turn
      increases latent heat of vaporization enhancing evaporation from the leaves. This  
      increases rate of transpiration.
· Low humidity - when atmosphere is dry or in low humidity, water vapour diffuses out of the leaf into dry atmosphere. Due to high saturation deficit, water diffuses faster hence increased rate of transpiration.
· Wind - wind carries away water vapour as fast as it diffuses out of the leaves, hence water vapour does not accumulate. This raises diffusion gradient between the inside and outside of the leaf, thereby increasing the rate of transpiration.
· High light intensity - light intensity increases rate of photosynthesis where sugar is formed, which is osmotically active causing stomata to open, hence water vapour diffuses out at a higher rate, thereby increasing the rate of transpiration.
· Low atmospheric pressure - reduces the weight of gases acting on the leaves, causing a lot of evaporation from the leaves. This causes high rate of transpiration.

24.          2012 Q8b P2
In bright light; stomata are (fully/wide) open; exposing air spaces in the                                                    
 leaf to the atmosphere; this in turn increases water loss by evaporation through   
 the  open stomata.High(environmental)temperature; increase the rate of 
 evaporation from the leaf surface/stem surface; thus more water vapour leaves 
 cells due to increased diffusion gradient;

In windy day; air around the leaf/stem is carried away reducing water vapour 
around the leaf/stem; increasing diffusion gradient between leaf stem air spaces
 and the atmosphere.
In low humidity/when the atmosphere is less saturate with water vapour;more 
water vapour will move from the leaf/stem air spaces into the atmosphere due 
to increases diffusion gradient.
Low atmosphere pressure; increases diffusion gradient between atmosphere and 
the leaf/stem increases rate of evaporation; leading to increased rate of  
transpiration
Availability of water; causes turgidity of guard cells hence stomata open; 
increasing the rate of transpiration.

25.         2013 Q7 P1
(a) Cohesion force enables the water molecules to stick together in a 
continuous column in the vessels since water molecules attract one another.
(b) Adhesion force enables water molecules to stick or get attracted to the vessel 
walls hence water rises up the vessel.

26.        2013 Q25 P1
(a) walls are strengthened by deposition of lignin material to ensure they 
       do no collapse
(b) hollow and narrow lumen to aid capillarity

27.       2014 Q23 P1
a)K; Photosynthetic products manufactured food
    L-Water and mineral salts.
b) - The substances are moved into the (star shaped ) xylem;







TRANSPORTATION IN ANIMALS 
MARKING SCHEME
1.          1989 Q3 P1
               i) Biconcave shape gives a greater surface area for absorption of oxygen.
              ii) Contain hemoglobin, which has high affinity to oxygen.

2.          1989 Q11 P1
                a) To investigate the effect of light on the rate of transpiration
                b) –More water was lost in the light than the dark. Rate of transpiration was 
                        greater in the light than in the dark. This is because the stomata are 
                        full open in light but less open or closed in the dark. In light 
                        photosynthesis takes place and water is used, while in the dark no  
                        photosynthesis takes  place hence no water is used.

3.           1991 Q2 P1
                - Blood is pumped to the arteries by the heart at high pressure; blood 
                   pressure in veins is reduced by capillary resistance; artery have narrow 
                   lumen/veins have wide lumen which maintain pressure/reduces pressure; 
                   arteries havemuscular walls which generate high pressure; veins have less 
                   muscular walls which reduce pressure

4.           1992 Q6 P1
                  -PH of blood plasma is not altered/homeostasis is maintained;within the red
                    blood cells there is an enzyme( carbonic anhydrase) which helps in fast 
                    loading/combination an offloading/dissociation of Carbondioxide.

5.            1992 Q17 P1
                  i) Skeletal muscle

                                  
                                                                                             = 1990.9%; Acc. 1991%
	ii) Gut  

                                               
                                                                                              = 69.2%; Acc 69%; Acc (-) 

	
               b) At rest- There is more blood flow through the gut than skeletal muscles;
                                because less physical(metabolic activity) at less hence less 
                                glucose and oxygen(materials)required hence more blood available 
                                to carry away food since digestion is higher at rest.

                     During strenuous activity- More energy is required in skeletal muscle; Hence
                     more glucose and oxygen is required by muscles; there is need for               
                     faster removal of wastes and heat; hence more blood required

               c) –Stronger contractions;faster contractions/increased heart beat.
                   - Powerful pumping



             d) i) At rest – body temperature is normal hence less blood is required near 
                                     the surface of the skin.

                   ii) During light exercise
                                   -The body temperature increase and more blood flows to the 
                                     skin/vasodilation is necessary to take away excess heat
               e) –water, urea/nitrogenous wastes, salts. Rej nitrogenous material.

6.          1993 Q6 P1
              -Defence against disease/disease causing micro-organism/production of 
               antibodies: Clotting: Temperature regulation/distribution.

7.          1994 Q1 P1
              - Valves

8.          1996 Q2 P1
              - Sexual transmitted
              -  Blood transfusion
      - Sharing needle/syringes/ razors

9.         1996 Q14 (a) P1
CO2 diffuses  into  tracheoles follows the trachea; not through spiracles
Stomata pores / stomata; cuticle
Acc. Lenticels.

10.       1996 Q17 P1
               (a) Anaemia/ low blood volume/ loss of iron/ low red blood cells/ low    
 	            Haemoglobin; leading to low oxygen; loss of  nutrients and dehydrations.
       (b) Blood clotting
       (c) Transfusion; taking fluids eating iron rich food stuff/ taking iron tablets.

11.         1998 Q1 P1
                Blood has no antigens and does not cause  agglutination (with other  types)

12.         1999 Q2 P1
	 Lactic acid is poisonous to tissue and must be removed.
	To increase supply of oxygen to tissues.

13.         1999 Q14 P1
	  a) Trypanosome
	  b) i) Locomotion
	 c)  Sleeping sickness/trypanosomiasis
	 d) -Orally ingested including boring through bites
                      -Sexually; cuts and wounds (contaminated) needles syringes/surgical 
                        instruments; contaminated blood transfusion.

14.        2001 Q3 P1
                A, B, AB, O

15.        2001 Q8 P1
               (a) Open/ lacuna

               (b) (i) Hepatic portal vein
       (ii) Pulmonary vein

16.       2002 Q6 P1
	Oxyhaemoglobin acc. HbO2 / HbO

17.       2004 Q2 P1
	- Natural immunity is inherited / transmitted from parent to offspring;
- Acquired immunity is developed after suffering from a disease /
 thought vaccination.
*Accept innate / inborn for natural   Rej. Born with it.

18.        2004 Q13 P1
	 (a) A	Pulmonary vein
	       B	Left atrium I auricle
	       E	Tricuspid valve
	       F	Pulmonary artery
[image: PHY 017]	 (b) 













c) The left ventricle ‘C’ pumps blood a longer distance to all parts of the body; 
    while the right  ventricle ‘D’ pumps blood to a shorter distance/ to the 
     lungs; therefore the left ventricle has thicker walls to generate exert more
     pressure.

19.         2005 Q9 P1
It does not easily dissociate and therefore reduces the capacity of haemoglobin  
 to transport oxygen to the tissues.

20.        2006 Q7 P1
               (a) Thrombosis/Varicose veins/Arterial sclerosis/ Antheroma
	Atherosclerosis
	Accept cerebral vascular thrombosis

               (b) - Regulation of the body temperature
                       - Regulation of pH of fluids
                       - Defense against disease – causing organism/ pathogens/ infection.
        - Prevent excessive bleeding by enhancing clotting/ prevent excessive
           loss of blood

21.         2007 Q11 P1
                (a) Presence of valves
                 (b) Have biconcave shape to increase surface area for absorption of gases
	        - Thin capithelium to reduce distance of diffusion of gases
	       - Absence of nucleus and other organelles


	        - To increase packaging of haemoglobin
	        - Presence of red pigment haemoglobin that has high affinity for oxygen

22.          2008 Q10 P1
                 (a) Antigen B, Antigen A
	   (b) Fexible/ able to change in shape

23.          2008 Q20 P1
                 (a) Circulatory system in which  blood  passes through two capillary 
     systems before flowing back to the heart/ blood passes only once through 
     the heart to complete its circuit in the body.

 	  (b) Fish/ earthworm/ ringworm
	   (c) Ostium/ Ostia

24.         2009 Q28 P1
                (a)             Arteries                                                      Veins 

     
	- Thick muscular walls 
- No valves (except at bases of Pulmonary artery and aorta)
- Narrow lumen
	This muscular walls:/

Have valves/
Wide lumen;/








                  (b) Arteriosclerosis; / Rej. Atheroma – due to the deposition of cholesterol 
                        which makes blood vessels narrow

25.          2010 Q14 P1
Charcoal in limited supply of air produces carbon(ii)oxide; which combines 
with haemoglobin forming carboxyhaemoglobin; which is stable/ does not 
dissolve reducing capacity of the haemoglobin leading to suffocation/ death; 

26.          2010 Q23 P1
 -Absence of nucleus, increase of space for packaging haemoglobin(for      
carrying oxygen)
 -Possession of haemoglobin which has high affinity for oxygen
 -Bi-concave shape creates large surface area for combining with oxygen
 -Ability to change shape/flexible to enable them pass through capillaries.
 -Have carbonic anhydrate which increase CO2 transportation
 -Are numerous/many to be able to carry max amount of oxygen
 -Has plasma membrane which allow rapid diffusion of gases

27.          2010 Q28 P1
               Arteries have thick muscular walls; veins have thin and less muscular walls
               Arteries have narrow lumen, veins have wider lumen
               Arteries have no valves except at junction with heart; veins have valves
               at regular intervals.

28.      2010 Q2 P2
a)   P – tissue fluid / intercellular fluid/ space.
  Q – Venule.

b) i) Glucose, oxygen; Rej: formulae
ii) Carbon (IV) oxide, water; Rej; carbon dioxide OR Formula.

c) Blood entering the arteriole has a higher pressure; than that leaving the venule,
 the pressure force water and small solutes (molecules) in blood to go through capillary wall forming tissue fluid; Nutrients / oxygen in tissue fluid move into 
the tissue cells by diffusion; Acc. Nutrients like glucose/ mineral salts/ vitamins
/ fatty acids & glycerol. (Acc 2 nutrients)

d) Red blood cells/ proteins/platelets; Acc one example of protein e.g. globulin.

29.        2011 Q16 P1
               a) Weakened / defective valves in veins; causing blood / body fluids to 
   accumulate; leading to swelling.				            
              b) When exposed to air they disintegrate/rupture/burst; releasing thromboplastin 			                                                             
30.     2012 Q11 P1
            (a) can contract continuously without fatigue; Their contraction is started by 
                  muscles themselves (and not  nerves)myogenic;
            (b) Stomach – Visceral muscles / smooth muscle
                  Bone – skeletal muscle

31.      2012 Q27 P1
             Excretion and osmoregulation of excess water and other unwanted materials 
             in amoeba.

32.      2012 Q28 P1
  
	    Open 
	  Closed 

	Blood flows in haemocoel/sinuses
Blood cavity/coelum directly in contact with cells
Blood flows under low pressure
Lacks pigment for transport of o2 and co2 
	Blood confined in vessels
Blood flows at high pressure
Blood has pigment for transport of o2 and co2



33.       2012 Q8(a) P2
              Allergic people are hypersensitive to materials like dust/pollen grains/some    
foods/some drugs/some pollutants/fungal spores/feathers/fur/strong
perfumes; Examples Asthma, Hay fever, any other specified correct example.
An allergic reaction is a hypersensitive response to an antigen by the body 
immune system; the body immune system responds by overproducing antibodies; against harmless antigens; the antigen-antibody reaction occurs on 
the surface of the body cells ;which burst open; and release histamines; Histamines 
cause inflammation/itching/swelling/pain/breathing difficulties/constricting of bronchi/dilation of capillaries/excessive secretion of mucus / anaphylaxis / 
diarrhoea / vomiting / sneezing / coughing / wheezing etc 

34.       2013 Q11 P1
Individuals with blood group AB have neither antibody a nor b, hence they can receive blood from all other blood types.


35.        2013 Q24 P1
               Contain platelets whose role is blood clotting when vessels are injured to 
               Prevent entry of micro-organisms and excessive loss of blood
· contains lymphocytes that produce antibodies that protect the body from  
     infections
· contain phagocytes that engulf and digest pathogens through phagocytosis.

36.        2013 Q7a P2
When blood vessels are damaged, blood comes out and platelets are exposed to 
air -they rupture on the damaged tissue. On rupturing, they release an enzyme called Thrombokinase or thromboplastin. Thrombokinase enzyme initiates the process of blood clotting by neutralizing anti-clotting or anti-coagulant factor called heparin. 
It also activates conversion of inactive prothrombin to active thrombin in presence 
of calcium ions. Thrombin activates conversion of soluble inactive fibrinogen to insoluble fibrin and fibres. Fibrin forms a meshwork of fibres on the cut surface to
 trap red blood cells to form a clot. When the clot dries up, it forms a scab that stops bleeding and also protects the damaged tissues from entry of pathogens or infections.

37.       2014 Q19 P1
- Due to limited oxygen, haemoglobin combines with carbon (II) oxide to form carboxyhaemoglobin/haemoglobin has higher affinity and doesn’t readily dissociate hence reduces the capacity of haemoglobin to transport oxygen.
Carbon (II) oxide is therefore a respiratory poison if breathed in.

38.       2014 Q24 P1
M	-Lungs										
N	-Urea /ammonia; rej. Nitrogenous wastes				
P	-Digested food / water mineral salts / vitamins 			           

39.       2014 Q2 P2
 (a) 
     - Carbonic acid; acc carbonic haemoglobin, hydrogen carbonate ions bicarbonate ions
(b) (i) water ;rej plasma water                                
(ii) Enzyme: Carbonic anhydrase
    Role: Catalyses the conversion of carbon (IV) Oxide and water to (weak) carbonic acid;acc the conversion of carbon (iv) Oxide to carbonic acid
 (c) 
Prevents accumulation of acidity/maintain pH of blood; since hydrogen ions combine with haemoglobin;(to form haemoglobin acid) /it is faster due to the catalytic effect of carbonic anhydrase
(d) 
[bookmark: _GoBack]Activates thromboplastin/thrombokinase :to neutralize heparin/convert prothrombin to thrombin (student must mention the enzyme to earn second mark)

40.    2015 Q3 P1
(a) antigen B
          Rhesus factor
(b) Recipient plasma has antibody A which corresponds to antigen A which can
       cause agglutination of red blood cells if they come into contact. 


41.    2015 Q8 P2
The heart has cardiac muscles which are myogenic. The muscles initiate their own contractions without nervous stimulation. The cardiac muscles fibres are interconnected due to presence of intercalated discs to enable waves of contraction to travel throughout the organ. Cardiac muscles have special muscle fibres to enable it to contract and relax rhythmically without fatigue. The heart is enclosed by a translucent membrane called pericardium whose purpose is to keep the heart in position and check on overdilation of the heart during pumping. The pericardium also secretes pericardial fluid that acts as a lubricant to reduce friction in the walls during pumping action. The heart is connected to Vagus and sympathetic nerves of the autonomous nervous system that control the rate of heart beat depending on the body's physiological requirements. Sympathetic nerves increases the rate of heart beat while Vagus slows down the rate of heart beat. The cardiac muscle fibres have their own blood supply through coronary artery which supplies food and oxygen while coronary vein removes metabolic wastes from cardiac muscle fibres. The outer part of the heart has a layer of fat that acts as a shock absorber. The cardiac muscle has a specialized small area in the wall of the right auricle called sino artrio node (SAN) or pacemaker. Its spontaneous rhythmical activity initiates and maintains contractions of the heart. The cardiac muscle also contains specialized tissues namely atrio-ventricular node (right ventricle) and puncinje tissues at the junction of the ventricle and atria that send impulses down making the ventricle contract. The ventricles are divided into two by a thick muscular wall called atrio-ventricular septum which prevents mixing of oxygenated and deoxygenated blood. Between the atria and the ventricle is an atrio-ventricular valve namely bicuspid on the left and tricuspid on the right. These valves prevent back flow of blood into the relaxed auricles when ventricle muscles contract. The valves are supported by valve tendons (Cordae tendinae) which are attached to the wall of the ventricle on each side. The tendons prevent valves from turning inside out when under pressure as the ventricles contract.
















GASEOUS EXCHANGE 
MARKING SCHEME

1.         1992 Q11 P1
a) Identity- Gill
       M- Gill arch/bar
       N- Gill raker
       P- Gill filament

b) i) Numerous to increase surface area
   ii) Thin( membrane/walled structure)
   iii) Rich/dense network of blood supply;for efficient gaseous exchange
           rich of blood

2.          1994 Q14 P1
           - Both are moist
           - Both have thin lining/epithelium
           - Both are richly supplied with blood capillaries/dense network of blood
              vessels/highly vascularized

5.          1996 Q14 P1
              a) CO2 diffuses into tracheoles follows the trachea; not through spiracles
       b) Stomata pores / stomata; cuticle
             Acc. Lenticels.

4.         1998 Q4 P1
      To facilitate transportation of gases/ Exchange of gases; if gases 
      are mentioned (both must be O2 and CO2)   
   
5.          2000 Q11c P1
(a) X– Spongy mesopyll ( cell) layer
(b) Y – Cuticle

       (c) Broad/ flat leaf (lamina) to provide large surface area or absorption of gases
            Thickness: allow gases to pass though fast
            Presence of stomata for efficient diffusion of gases
            Presence of air spaces for easy diffuses

6.          2001 Q10 P1
– Mesophyll cells/ spongy mesophyll/ palisade mesophyll/ stomata/ substomatal   
   chambers; lenticels; cuticles.

7.          2002 Q9 P1
              Stomata, lenticels: (reject cuticle)

8.          2003 Q13 P1
	    a) i) Oxygen
		   ii) Carbon dioxide
	    b) Oxyhaemoglobin

	    c) i) The blood plasma except blood cells and proteins; that has filtered out of 
                   the capillaries.


             ii)  It is a medium of exchange of substances/ materials between capillaries 
                 and body cells; supply nutrients to cells  / supply oxygen to cells / 
                  remove waste products from cells.

	d) i) Hepatic portal vein
	     ii) Pulmonary artery

9.          2004 Q3 P1
              a) W – (thoracic) Vertebrae;
                   Y – Sternum/sternabra(e)
                   Z – Intercostals muscle;(external /intercostals muscle 

              b) Has air spaces; which store gases for gaseous exchange buoyancy;
	   Acc. Floating.

10.        2005 Q18 P1
               Gaseous exchange in terrestrial plants.
Gaseous exchange in plants involves two main respiratory gases: carbon IV oxide and oxygen.

During daytime green plants take in carbon IV oxide for photosynthesis and oxygen for respiration. During photosynthesis oxygen is given out as a by product and released to the atmosphere. In plants such as the flowering plants stomata in the leaves and lenticels in the woody stems and pneumatophores/breathing roots in aquatic woody plants provide the surface for gaseous exchange. Gaseous exchange taken place by diffusion across the respiratory surface.

Stomata
These are located mainly in the leaves and in younger parts of the stem. The opening and closing of stomata is controlled. Mainly by the intensity of light. They are normally open during the day and closed during the night. Several theories explaining the mechanism of stomata opening and closing have been put forward.

	Photosynthetic theory
Guard cells have chloroplasts. During daylight, they carry out photosynthesis producing surges. The surges increase the osmotic pressure of the cell sap. This causes water to more into guard cells from the neighbouring epidermal cells by osmosis.
The results is an expansion and increase in turgidity of the guard cells causing the stomata to open.

In darkness photosynthesis stops. The sugar in the guard cells is converted to starch. This lowers the osmotic pressure of guard cells causing the to lose water to neighboring cells by osmosis.
	The guard cells become flaccid and the stomata close.
	The guard cells become flaccid and the stomata close.

	Starch – sugar interconversion:
The enzymatic conversion of starch to sugar proceeds more readily in an alkaline environment(high PH).The conversion of sugar to starch occurs more readily in an acidic environment (low Ph).During the night, when photosynthesis is not taking place, carbon dioxide accumulates in leaf cells it combines with water to form carbonic acid.  
This lower the PH in the guard cells leading to conversion of sugar to starch this decreases the osmotic pressure in the guard cells causing them to lose water to the neighboring epidermal cells. The guard cells become flaccid and the stomata close.


During daylight, when photosynthesis is taking places, the concentration of carbon dioxide in the leaf cells, raising their PH, and favouring the conversion of starch to sugar. This increases the osmotic pressure in the guard cells causing them to take in is an expansion and increase in turgidity of the guard cells causing the stomata to open.

	Potassium Ion (K+) mechanism
When guard cells are exposed to light, their chloroplasts manufacture ATP. The ATP drives at K+ pump in the cell membrane of the guard cells. This causes an active uptake of K+ into the guard cells from surrounding epidermal cells.

Accumulation of K+ in guard cells increases the osmotic pressure of their cell sap. This causes water to move into the guard cells from neighbouring epidermal cells by osmosis. The result is an expansion and increase in turgidity of the guard cells causing the stomata to open.

-At the onset of darkness, chloroplast stop making ATP and its concentration in guard cells falls rapidly stopping K+ pump, K+ migrate from the guard cells 
Causing them to lose water to the neighbouring cells by osmosis. The guard cells become flaccid and the stomata close.
-Water molecules are pumped into the guard cells from adjacent epidermis cells.
-A small extent of gaseous exchange takes place in the stem through structures called lenticels.
These are small gaps in the bark usually circular or oval & slightly raked on the bark surface.
The cells in these area are thin walled and loosely packed leaving air space which communicates with air spaces in the cortex. Hence 02 for respiration is taken up & C02 is given out.

11.        2006 Q5 P1
               - Stomata found on upper epidermis to allow efficient  gaseous exchange
               - Presence of large air spaces/Aerenchyma tissues to enable it float/Bouyant/
               - Storage of air
                -  Absence of cuticle to enhance gaseous exchange.

12.        2006 Q24 P1
                         - Stomata found on upper epidermis to allow efficient  gaseous exchange
                         - Presence of large air spaces/Aerenchyma tissues to enable it float/Bouyant/
                         - Storage of air
                         -  absence of cuticle to enhance gaseous exchange.

13.        2007 Q12 P1
               (a)   - Pneumatophores
	        - Aerenchyma tissues
	       - Cuticle

               b) The diaphragm flattens.
                     Volume in thoracic cavity increase.
                     Pressure decreases compared to atmospheric pressure. Air rushes into the 
                     lungs through the nostrils.
14.        2007 Q1 P2
                (a) K- Pleural membranes	L- Alveolus
                      M- Intercostal muscles


                 (b) Has c- shaped cartilage rings that support it preventing it from 
                        collapsing and  allow free flow of air
        - 	Inner lining has secreting cells that trap fine dust particles and micro- organisms 
       - 	Inner lining has hair like structures called cilia that enhance upward movement of the mucus to the larynx
                 (c)  Diffusion

  (d) Mycobacterium tuberculosis

15.         2008 Q8 P2 
	  (a) Highly vascularized/ network of blood capillaries L.S.A ( for G.E)
                       Thin membrane/ epithelium/ one cell thick wall/ thin lining; rej thin 
                       walls moist lining

	  (b) Breathing in

External intercostals muscles contract; internal, intercostals muscles relax lifting/ raising the ribcage upwards and outwards; muscles of diaphragm contract. It flattens the volume of the thoracic cavity increases; pressure decrease; higher air pressure in the atmosphere forces air into the lungs

 	        Breathing out

External intercostals/ muscles relax; internal intercostals muscles contract moving the ribcage downwards and inwards; the muscles of diaphragm relax, the diaphragm assumes dome shape; volume of thoracic cavity decreases; while pressure increases; higher pressure forces air out of the lungs

16.          2009 Q16 P1
                 (a) Tracheole; / 	Rej: trachea / Tracheole system

                 (b) Moist for gases to dissolve (in solution); Branched / ramify
	         Numerous tubes to increase surface area (for gaseous exchange)

17.          2010 Q16 P1
A large surface area for efficient diffusion of gases
Moist for gases to diffuse in solution form/to dissolve gases
Thin for efficient/diffusion of gases (across a short distance)
Most be close to body cells/well supplied with blood vessel to active cells
Ventilation mechanism for bringing in air rich in O2 and expelling air rich in carbon(iv) oxide

18.          2011 Q19a P1
                (i) Skin;	(ii) buccal cavity 

19.          2011 Q22 P1
         - Air that enters lungs has a higher content of oxygen than air that leaves 
            the lungs; 
                 -Air that enters the lungs has lower content of carbon (IV) oxide than air   
                   that leaves the lungs; 		                                                                          (2 marks)



20.        2011 Q3a, b P2
               (a) i) Whooping cough 
                             Bordetella               partussis;
                      ii) Pneumonia
                             Streptococcus      pneumoniae;
               (b)  Inhaled oxygen dissolves in moisture in the alveolus; since the oxygen 
                     concentration in blood is lower than in the alveolus; oxygen diffuse; through the 
                     alveolus epithelium, the capillary wall into the plasma, and finally into the red 
                     blood cells;
                       
21.        2012 Q6 P1
	  (a) F   Branchiole
                       G   Intercostal muscles/external intercostal muscles;
                              Rej internal intercostal muscles

               (b). H (Pleural membranes) secretes/encloses pleural fluid to    
                         lubricate/protects lungs;
                       J   (Diaphragm) separates chest cavity from abdominal cavity/work to
                              effect volume/
                             Pressure changes in chest cavity for inhalation and exhalation/ventilation;  

22.        2012 Q5 P2
               (a) The external intercostals muscles contract while the internal intercostals 
     	       muscles relax; the  ribcage is pulled upwards and outwards; the diaphragm 
                      muscles contract and the diaphragm flattens; the volume of thoracic 
                      cavity/lung increases/the pressure in the thoracic cavity/lung decreases; 
                      air rushes into the lungs; from the atmosphere through the nose.

                (b)  The osmotic pressure of guard cells increase when sugar is manufactured 
during photosynthesis/starch is converted to sugar in low acidity/potassium 
ions move into guard cells during the day; water enters guard cells from the surrounding cells by osmosis; because the  guard cells are bean shaped with thin outer walls and thick inner walls; the thin outer walls expand more as the cell becomes turgid; thus the thick inner walls curve causing the stomata to open

23.           2013 Q10 P2
· has a film of moisture to dissolve hence gass diffuse in solution form
· has large intercellular airspaces to allow easier circulation of gases.

24.           2013 Q7b P2
                      Respiratory surfaces (alvelous:
· are highly vascularized or has rich network of capillaries, well supplied with blood to maintain a steep concentration gradient for efficient exchange of gases.
· have epithelial lining covered by a thin layer of moisture/water film - it's always moist; to dissolve gases i.e. oxygen and carbon (IV) oxide gases for easy diffusion in the blood in solution form.
· have epithelial lining that is thin to provide a short distance for diffusing molecules for easier gaseous exchange.

· alveoli offer a large surface area for maximum gaseous exchange since 
they are numerous in number in one lung for efficient exchange of gases.
· are permeable to respiratory gases to allow movement of gases.

25.         2014 Q12 P1
 (a)   (i) Rib- cage					                                               
          (ii) Diaphragm 				                                                           
  (b) -  The balloons are inflated 
 (c)
         - Pulling down the string increases the volume of D hence decreasing the 
             pressure inside;
        - The low pressure causes external atmospheric air to rush in and inflate the       
           balloon.

26.          2014 Q27 P1
                 (a) Spiracle 
                 (b) R is the trachea which are air tubes that penetrate the body space and 
                       carries oxygen to and carbon (IV) oxide away from tracheoles.
                 (c)
· Thin walled to reduce distance for diffusing molecules.
· Lack spiral bands of chitin to make the surface permeable to respiratory gases.

27.         2014 Q3 P2
                (a) 
Oxygen concentration is higher outside than inside the lenticeis; O2 diffuses into lenticels then into the cells; CO2 concentration is higher inside the lenticels than 
on the outside: CO2 diffuses out of the lenticels (into the atmosphere)
                (b) (i) 
 To provide a large surface area; make them thin; rej thin membrane for
 gaseous exchange/to reduce diffusion distance for respiratory gases
         (ii) 
This increases the volume of the buccal cavity while decreasing the pressure; 
which forces water to rush into the mouth.

28.        2015 Q11 P1
     Stomata
                 Lenticel 
                 Thin cuticle

29.        2015 Q1 P2
(a) Alveolus
(b) Y Oxygen
       Z Carbon (IV) oxide

(c) Oxygen concentration in alveolus is higher than in blood. Oxygen in the inhaled air dissolves in the film of moisture in the alveolus wall then diffuses in solution form through the epithelium, then capillary wall into the blood.

(d) Tobacco smoke from cigarette contains toxic chemicals/ carcinogens e.g tar, that damage the cells that lines the lungs, preventing removal of foreign substances away from lungs.






RESPIRATION 
MARKING SCHEME
1.          1992 Q7 P1
              a) Cellulose ethanol + Carbon → Energy/heat energy/210 Kj
              b)  -Manufacture/production of ethanol (in breweries)/bread making.

2.          1993 Q9 P1
              (Volume of C02 produced.                          Rej. C02
              (Volume of 02 )	         02

3.          1994 Q4 P1
              - A baby has a large surface area to volume ratio than an adult. 

4.          1996 Q13 P1
 (a) Drive out oxygen / air
(b)Avoid killing yeast cells/ denaturing enzymes in yeast
 (c) To prevent air from getting into the glucose and yeast Suspension
 (d) Limewater turns milky
 (e) Used  boiled yeast  on glucose

5.          1997 Q3 P1
                 Alcohol, carbon dioxide and energy;
                 - accept Ethanol, C2H5OH/CH3H2OH.

6.          1997 Q2 P1
	Lactic acid is poisonous to tissue and must be removed.
	To increase supply of oxygen to tissues.

7.          1999 Q16 P1
	Muscles of diaphragm contract; causing the diaphragm to flatten (from dome 
position. The external intercostals muscles contract internal intercostals 
muscles relax pulling the ribcage upward/forward and outward in man.

These movements increases the volume of the thoracic cavity; reducing the 
pressure; of the thoracic cavity; compared to atmospheric pressure; this causes 
the atmospheric air to rush into the lungs.
                  (Through the nostrils, trachea bronchioles and alveoli).

                b) Theory- photosynthesis
Guard cells have chloroplasts; in the presence of light; photosynthesis occurs in guard  cells, producing sugar in guard cells; osmotic pressure increases/osmotic potential  lowers; water from neighboring /adjacent cells enter into guard cells; causing turgidity of guard cells; causing turgidity of guard cells.

                Theory 1.
Guard cells have chloplasts; in the presence of light photosynthesis occur in the guard cells of stomata; producing in the guard cells; osmotic pressure increases/lowers osmotic potential water from the neighboring /adjacent cells, enter into guard cells; causing turgidity of guard cells .
The inner walls of the guard cells are thicker than outer walls; so during 
turgidity the inner walls stretch more; causing the guard cells to bulge 
outward; stomata opens.

               Theory 2.
Guard cells have chloroplasts (Day) in light; photosynthesis occurs in the 
leaf/guard cells lowering the CO2 concentrations; this increases PH/alkalinity
 which triggers of enzymatic conversion of starch to sugar (glucose); leading 
to low osmotic potential/ increased osmotic pressure in guard cells; guard cells absorb water from epidermal cells; thus becoming turgid; the inner walls are thicker than the outer walls; outer walls stench more than inner walls; causing guard cells to bulge outwards, stomata opens;

In the absence of light (night); no photosynthesis; CO2 concentration increases 
due to respiration; PH lowered/ acidity increases; sugar converted to starch; osmotic pressure lowered/ osmotic potential increases; guard cells lose water 
to adjacent epidermal cell becoming flaccid; stomata close.
Day low H+ high PH opens stomata.
Starch glucose.
             Theory 3
Guard cells have chloroplasts; in light AT produced; the energy drives K+ irons 
from adjacent epidermal cells into guard cells; accumulation of K+ raises osmotic pressure (lower osmotic potential) of guard cells; guard cells absorbs water from adjacent epidermal cells; becoming turgid; the inner walls are thicker than the 
outer walls so outer walls stretch more than inner walls causing guard cells to
 bulge outward. Stomata opens.

In the absence of light (night ) ATP rapidly decreases; no energy of potassium 
+ions pump ion; migrate by diffusion from guard cells to adjacent epidermal
 cells;  become flaccid; the thinner outer walls of guard cells shrink (OWWTE; thicker inner walls reduces their curvature/OWTTE; thus closing the stomata.

8.          2000 Q15 P1
           (a) 	(i) 78/78 mg/ 100cm3
(ii) 8.5th and 29.5th / 8min 30 sec and 29 min 30 sec
(iii) 47 mg/100cc; Acc. 47

	(b) - The demand for oxygen is more than the supply
- leading to anaerobic respiration. Acc. Lactic acid converted to glucose/Glycogen

 (c) Lactic acid is oxidized ( to form CO2 and H2O)
	Acc. Lactic acid is converted to glucose/ glycogen

9.          2003 Q1 P1
               a)   Anaerobic respiration / fermentation; Acc. Alcohol production / drawing
                      dough.
c)   Brewing/ Banking.
10.        2004 Q4 P1
	-Ethanol /  Alcohol
	-Energy / ATP/ 210kj / heat;
	                 Rej. atp, formula of alcohol.
11.         2005 Q6 P1
	Lactic acid

12.         2006 Q13 P1
                (a) - A.T.P/ adenosine triphosphate rej A.T.P


                (b) -Brewing of alcohol accept examples;
	- Baking of bread.
	- Biogas production
	-  Compost manure formation 
	- Silage formation
	- Commercial production of citric acid
	- Sewage treatment.

13.         2006 Q25 P1
               (a) A mouse has a larger surface area to volume ratio than a dog, hence losses 
                     more energy per unit body weight/ mouse losses heat faster than a dog.
               (b)  Lactic acid, accept energy/ ATP

14.         2007 Q13 P1
 	  (a)  (i) Ethanol and carbon (iv) oxide
         	           (ii) Lactic acid
   (b) It is the state when human body undergoes anaerobic respiration 
          producing lactic acid. Oxygen has to be taken into the body to break 
          the lactic acid

15.        2008 Q9 P1    
                  Body size; sex; age

16.         2008 Q15 P1    
                 Muscles respire anaerobically; resulting in accumulation of lactic acid in 
                 the tissue; causing fatigue/ muscle crumps.

17.         2008 Q27 P1    
                 (Anaerobics) micro organism/ bacteria breakdown harmful substances in sewage

18.         2009 Q26 P1
Inner membrane is highly folded / have cristae to provide a large surface area; 
/ for attachment of respiratory enzyme.

19.         2009 Q27 P1
                  Baking / brewing
	      Rej: formation of butter, cream, glucose
	       - Formation of dairy products – cheese, yoghourt, sour milk;
	     - Formation of organic acids – oxalic acid, Vinegar (Ethamic acid, citric 
                 acid, butyric acid)

20.        2010 Q5 P1
a) Respiration (Rej: external respiration/ anaerobic respiration )
Acc: aerobic respiration.

b) i) Rise/ increase in thermometer / temperature reading.

ii) stored starch/ glucose/ carbohydrates in germination seeds are broken down/ oxidized to get energy. Some of the energy is released to get energy; some of the energy is released as heat.

c) To kill bacteria/ fungi/ micro-organisms; that would cause decay/ decomposition 
/ respire. (of the bean).


d) To conserve heat/prevent heat loss to surrounding
e) Use similar set up with dead disinfected seed.
Use dead disinfected bean seed/ use of dry bean seeds; acc formaldehyde / 
formalin for disinfection sodium hypochlorite.
   
21.         2011 Q10 P1
 i) Lactic acid in animals while in plants it is ethanol / alcohol;
 ii) No carbon IV oxide produced in aerobic respiration in animals while      
      anaerobic respiration in plants produces carbon IV oxide 	              (2 marks)

22.         2011 Q19b P1
                Glucose + oxygen 		               carbon IV oxide + water + energy	(1 mark)

23.         2012 Q7 P1
	  (a) Respiration 
                 (b) (potassium hydroxide) removes/absorbs CO2 (from atmospheric air);
                 (c)  L- Lime water remains clear because carbon (IV) oxide has been removed
                       N- Lime water forms a white ppt/turbid because the respiring cockroaches    
	    produce carbon (IV) oxide    

24.        2012 Q14 P1
                (a)  Aerobic respiration
               (b)  Releases more energy (per unit mass)                NB (b) tied to (a) 

24.        2013 Q14 P1
· Ethanol / Ethel / Ethanoic acid
· Carbon (IV) oxide
· Energy 
24.       2013 Q15 P1
· To increase supply of oxygen  to oxidize accumulating lactic acid to 
carbon(IV) oxide, water and energy
· To transport lactic acid to the liver where its converted to glycogen

















EXCRETION AND HOMEOSTASIS 
MARKING SCHEME

1.       1990 Q7 P1
 (a)   Heat from the body metabolism is not lost to the surrounding through 
         sweating  because evaporation of sweat will be low; as air is already 
         saturated with moisture
             (b)   Hypothalamus

2.      1991 Q16P1
(a) Excess amino acids; converts into urea/ deaminated/ in the lever
(b) Urea in the blood plasma is carried through hepatic vein into inferior/ posterior venacava; right auricle; right ventricle; pulmonary artery  into lungs, aorta renal artery; glomarular into Bowman’s capsule; kidney tubules ascending and descending/ nephroneuriniferous tubule to urinary bladder, urethra and out 
of the body in urine;
Acc. Urea in urine is passed out.

3.      1992 Q4 P1
(a) Sweat produced does not evaporate due high humidity and the body 
does not cool; hence more produced leading to accumulation.
(b)  Hypothalamus

4.      1992 Q10 P1
-  Elimination of uric acid requires less water than ammonia hence (more) 
    water isconverse    
-  Uric acid is less toxic than ammonia hence safer to excrete where there is 
  Less water.
5.       1992 Q19P1
(a) Insulin is produced when there is an increase in the blood sugar level; Its 
role is to convert  glucose into  glucagons which is done in the liver/muscle 
thus lowering the sugar level:
Note-Acc. Bringing sugar level back to normal
· If site of production is wrong mark the rest right - x- cell- insulin
· When the glucose level decreases the glucagons is produced which break down of glycogen to glucose thus raising blood sugar level.
OR
· Insulin is produced when there is increase in concentration of blood sugar level; its role is to convert glucose to glycogen, which is in the liver/ muscle: thus lowering the blood sugar level.

· When the glucose level decreases glucagons is produced which cause breakdown of glycogen to glucose thus raising the blood sugar level.

(b) ADH is produced when there is less water/ high osmotic pressure/ a rise   above normal concentration in the blood; (Rej. Body instead of blood) it acts as kidney tubules/ nephrone; (If parts of the nephrone is maintained then at least two must be mentioned) Thus increasing water reabsorbsion from  the tubules to the blood stream/ tissues thus resorting/ conserving/ lowering the osmotic pressure;


·  When there is more water/ lower the osmotic pressure/ decreased salt 
concentration on the blood little or no ADH is produced, less water is reabsorbed hence more water in urine/ more dilute urine is produced; hence raising the
 osmotic pressure of the body fluid/ blood.
 OR
· ADH is produced when there is less water/ high osmotic pressure/ a rise above normal salt concentration in the blood.
Rej: Very dilute urine instead of more dilute urine.

(c)  When blood vessel is cut, there is an exposure of blood platelets to the air, this triggers fibrinogen to be converted to fibrin; the fibrin plugs the cuts surface preventing body fluid/ body fluid/ blood from being lost thus conserving the salts in the water.  

6.     1993 Q2 P1
(a) Regulation of blood sugar/ lowers blood sugar level/ controls the conversion 
of blood sugar to glycogen/ maintains correct blood  sugar level(90-100 mg/100cc 
of blood)
(b) Controls the absorption of H2O in the kidney (tubules) nephrone/ regulation 
of H2O in  the body/O.P in the blood: rej./kidney body

7.     1993 Q10 P1
More water will enter the amoeba (by osmosis) rate of water discharge be 
contractile vacuole will increase: contractile vacuoles will formed to discharge 
the excess water.

8.      1994 Q2 P1
PROTEINS/PLASMA; protein/ fibrinogen, albumin, globulin, prothrombin
BLOOD CELLS; RBC/ white blood cells/ platelets

9.      1994Q3 P1
· Test/ React/ Boil urine with Benedicts/ Fehlings; Positive results/orange red precipitate is an indication of disease diabetes mellitus
· Brick red instead of orange. Use of benedicts solution with boiling/ heat

10.        1995 Q17 P1
(i) Mammalian Kidney
Blood reaches the kidney from the renal/ renal artery  enters the kidney; then branches  into  capillaries/ glomeruli/ in the  Bowmna’s capsule, blood vessels  leaving the capsule/  efferent are those entering it/ afferent causing high pressure 
to develop  in the glomeruli. This forces the plasma/ causes ultra filtration into 
the capsule. 

The filtrate contains waste products (acc. One example) The filtrate moves  into 
the proximal/ first convolulated tubule; where selective  reabsorption of glucose  amino acids, some water  and vitamins  take  through the loop of  henle; excretory products/  urea, excess water and salts acc, one  example) pass  into the distal tubule, where the remaining  useful substance (acc. One example e.g salts and water) are reabsorbed; The filtrate  passes into  the collecting tubule; where  more reabsorption of water  takes place: Excess water, urea and salts (all  three  must  appear)/Urine  are removed through  the ureter.




	 (ii)  Green plants
CO2 / O2 /H2O diffuse through the stomata lentils/ hydrathods  some  toxic wastes are converted  into non – toxic substances; these are  deposited in 
certain tissues of the plant/ stored  in ageing structures.  Resins/ tannins
 – are exuded though the  bark of  the stem; or lost during leaf fall.

11.         1996 Q21 P1
The cornified  layer is made  up of dead  cells, that prevent entry of bacteria  and  prevent physical  damage; melanin  protects the  body against U-V variation; 
sebaceous glands produce a chemical/ ring  substance  which  is of blood  vessel; 
which when the body temperature  is high dilate  and  heat is lost  or when body
 temp is low blood  vessels  constrict. And heat is retained. Hair  when it is  called, stands and traps air  between themselves; to  retain heat/ stop heat  loss or  when 
it is hot hair  lies flat  close  on the  skin; so does  not trap  air, and therefore  heat  
is retained and sweat is lost; the skin has  sweat glands which produces sweat;  sweat evaporates thus cooling the body.

12.          1997 Q8 P1
                 (a) Disease the person was suffering from
	   Diabetes inspidus ref. Diuresis/ water diabetes
                (b) Hormone that was deficient
	  Antidiuretic hormone/ ADH/Vasopressin

13.         1997 Q15 P1
                (a) Deamination
  (b) Removal of excess amino acids availing energy in the body formation   
        glycogen/ fat for storage.
 (c) Proteins
  (d) Essentials amino acids are acquired from food
         Non- essential are synthesized in the body

14.         1999 Q11 P1
                a) Most enzymes in the body function within a narrow range of temperature;
	      High temperature denature enzymes
	      Low temperature inactive /inhabit enzymes

                b) Sugar in a raw material for respiration, hence less energy, available to    
body/low/rate of metabolism.

15.         2000 Q5 P1
– Maintenance of constant levels of water/ salt/ ions/ osmotic pressure/ for        
   optimum conditions of metabolism/ cellular functions

16.         2000 Q13 P1
        (a)  Heat loss by conduction/ convection from the blood vessels
                      The body skin to the cold water, the cooler blood leaving skin enters general   
                     circulation cooling the whole body.

 (b)  Vasoconstriction; thus less blood flowing to the skin reducing heat loss.
Sweating eases heat produced through metabolism                                          
Accept shivering producing heat




17.         2001 Q6 P1
The surface area to volume ratio is higher in calves than in adults; hence 
Adults retain more heat than the young.
	 - The surface area to volume ratio is lower in adults than in calves; hence 
           calves loose more heat than adults.

18.          2001 Q11 P1
                (a) (i) Efferent arteriole/ vessels
                     (ii) Loop of henle
	(b) Ultra – filtration (acc. Pressure filtration) rej. Filtration
	 (c) Glucose (acc. Blood sugar)
	 (d) (i) Disease – diabetes  mellitus ( acc. Sugar  diabetes)
	         (ii) Hormone – insulin
	 (e) – Small Bowman’s capsule/ Groleruli`; Rej few Bowman’s capsule
	        -long Loop of Henle

19.         2002 Q18 P1
                (a) – For exchanged axis award maximum 3 marks for points x identity
          The scale must however be correct. For graphs on separate axis mark both 
         and award the highest mark.

(a) Axis 	= 2
(b) Scale	= 1
(c) ( plotting)	= 1
(d) curves)	= 1

	(b) X = 120 + -3)
	      Y = 140 + -3

	(c) Person X is capable of regulating glucose while person y is likely to be diabetic.
		X – Insulin
(d) 	X	 insulin released, excess glucose is converted into glycogen ( in 
liver) must be mentioned if insulin is not mentioned
	Y	Insulin not released, thus the decline is due to glucose being 
released in urine.

	(e)	A.T.P / Adenosine triphosphate
	(f)	Deaminated; resulting in formation  of  ammonia
Ammonia  combines with CO2 to form urea ( and H20); Urea is passed out in Urine carbohydrate group is oxidized/ stored as glycogen

20.         2003 Q14 P1
                a) Swallow plenty of sea water to increase amount of water in the body 
· Have chloride secretory cells in the gills to remove excess salts
· Eliminate nitrogenous wastes in form of trimthylamineexide which 
requires little water for elimination.
· Few / small glomeruli; thus slow filtration rate in the kidneys.
                b) Less ADH secreted (by pituitary gland); causing less reabsorption of water in 
                     the kidney tubules; thus resulting in dilute urine. 

21.        2003 Q17 P1
                a)
                b)    80 – 18 = 62; 2.48C /Min
	              2.5         25				
                c)     Control
                d)     Rate was faster in tube A; because the film of methylated sprit evaporated; 
                          removing heat from the tube;
                  e)	Convection; radiation
                  f)	Lower rate of heat loss;
                  g)	i) birds
	                            Feather
	              ii) Mammals?
	                             Fur
                 h)	i) external temperature changes
                                       Temperature
	              ii) Internal temperature changes
	                            Hypothalamus

22.          2004 Q18 P1
The skin is made of epidermis and dermis. The epidermis is made up of three layers. The outermost  layer is known as cornified layer; made  up of dead cells that protect against mechanical damage/ desiccation/ microbes; the granular layer; is made up of living cells that give rise to the cornified layer, the malpighian layer; contain actively dividing cells that rise to new epidermal cells, that contain melanin that protects the skin  against ultra violet rays.
· The dermis has several components has sweat glands’ sudondic glands that produce sweat; sweat evaporates carrying it with latent of vaporization) thus reducing the body temperature; under cold conditions little/ no.
· Sweat is produced thus heat is conserved; the sweat contains water/ sodium chloride/ uric acid/ urea; the skin is excretory organ.
· Has hair, the hair stands erect to trap air when temperature is low to reduce heat loss/ lies flat to allow heat loss when the temperature is high.
· Has nerve endings, which are sensitive to stimuli/ such as heat/ cold/ pain/ pressure/ touch
· Has subcutaneous fats/ adipose tissue that insulate the body against heat loss.

· Has arteriole; that vasodilate when temperature are high to lose heat by radiation/ convection ( see converse)
· Has sebaceous gland; which secrete sebum, an antiseptic/ water repellant/ that prevent drying/ cracking  of  skin/ skin supple
Acc blood vessels/ capillaries for arterioles to supply food/ nutrients/ oxygen/ remove excretory products.

23.         2005 Q13 P1
                 a)	E – Malpighian layer
		F – Nerve cell
		G – Erector pili muscle

 b) i)	H – Excretion of waste products of metabolism from the body e.g. excess.	
	            -Water, mineral salts traces of urea, lactic acid etc.
	             -Temperature regulation in the body brings a cooling effect through
- Loss of excess heat by evaporation of water.

                    (ii) -Keeps the hair and epidermis flexible and water proof
-Contains antiseptic substances for protection against bacteria.





24.         2006 Q4 P1
               (a)	Sebum
               (b)	Kills micro organisms
	- Cools the body
	- Getting rid of waste/ excretion
	Accept named example. E.g. urea, sodium chloride, excess water, uric 
                             acid, tactic acid.

25.            2006 Q11 P1
                     Stimulates conversion of excess glucose to glycogen for storage
                     Enhances break down of glucose; stimulates glucose converts to fats and stored.

26.            2006 Q7 P2
The afferent arteriole which is the branch of renal artery supplies blood to   glomerulus; the afferent arteriole has a wider diameter than the afferent arteriole; this causes high pressure; leading to ultra filtration. The walls of the blood capillaries are one cell thick hence glucose, amino acids, (vitamins, hormones) salts, (creatinine) urea and water filter into Bowman’s Capsule to form glomerular filtrate; White blood cells/ red blood cells and plasma proteins such as (Globulin, fibrinogen, platelets) are too large  to pass through the capillaries: the filtrate flow into the proximal convoluted tubule; where  amino acids (vitamin) and all glucose are selectively reabsorbs back into the blood stream. Many mitochondria provide energy for re- absorption of these substances against concentration gradient/ by active transport. The Glomerular filtrate flow into loop of henle.
Water in descending loop moves by osmosis into the blood capillaries; sodium chloride is actively pumped from the ascending arm of loop henle into the blood capillaries.


The glomerular filtrate flow into the distal convoluted tubule, water is absorbed from distal convoluted tubule into blood capillaries; the glomerular filtrate flows into collection tube/ duct from where more water is reabsorbed into the blood stream.

Antidiuretic hormone influences the amount of water reabsorbed (depending on osmotic pressure of blood); the glomerular filtrate from collecting duct now referred to as urine; is emptied into pelvis. The urine passes through pelvis and ureter into bladder out of the body through urethra.

27.          2007 Q14 P1
                 (a) (ii) maintenance of a concentration of water and salts ion the body fluid.
	  (b) Insulin			- Glucagon

28.          2007 Q2 P2
                  (a) 	The amino acids are broken into amino group (NH2) and carboxyl 
group (COOH). The amino group combines with hydrogen forming highly 
toxic ammonia
It immediately combines with carbon (iv) oxide forming urea that is less toxic.
        - 	The carboxyl group converted to carbohydrates and then oxidized or converted into neutral fats and deposited on the parts of the human

  (b) Bowman’s capsule
       - 	Proximal convulated tubule
       - 	Distal convulated tubule


  (c)	(i)  Less water reabsorbed the blood stream and dilute urine produced
		(ii) Diabetes insipidus

29.         2008 Q2 P1
                (a)	To remove toxic/ harmful substances/ urea nitrogenous waste from the 
                         blood   streams
(b)	To return useful substances/ glucose and Amino acids loose into the Bloodstream.
30.           2008 Q3 P1
                    (a) Hepatitis ( A- E lipids)
	     (b) (i) Vibriachlerae
                          (ii) Canida/ candida albinism

31.          2008 Q11 P1
                   (a)	Ability of organism to maintain a stable/ constant internal/ tissue fluid
    (b)	Gaseous exchange; Thermoregulation; Osmoregulation; regulation of blood sugar; regulation of pH of tissue fluid.

32.         2008 Q26 P1
                (a) Inducing polyploidy/ treatment
                (b) Meat tenderizer

33.        2009 Q17 P1
               Some wastes e.g. gases easily diffuse out;
- Waste products are mainly made from carbohydrates and (NB: Must mention some              /most) hence are not as harmful as proteineous materials; / waste products are formed slowly / little accumulation of wastes / plants are less active; / some waste products (such as 02 and are re-usable – recycled; / some water products are store in non-toxic  forms in leaves, flowers, fruits and old bark.

34.         2009 Q21 P1
– Pancrease releases glucagons; to stimulate liver cells to convert stored glycogen to   glucoses; fat converted to glucose; / reduces rate of respiration. Rej: if source of glycogen is the liver

35.          2009 Q8 P2
                Regulation of blood glucose 
The normal amount of glucose in the blood is 90mg/1000m3, increase in blood   sugar level is detected by cell of the (beta cells) pancrease, which secrete insulin; insulin stimulates the liver to convert excess glucose to glucogen. Further excess glucose is converted to fats. Excess glucose is also oxidized to energy (carbon IV) oxide & water
 / respiration
Decrease in blood sugar level below the normal level is detected by the (alpha    cells) by the pancreases, which secretes glucogen that stimulates the liver, to convert glocogen to glucose, fats/ amino acids are converted to glucose, there is reduced oxidation of glucose until the normal level of blood sugar is attained).
									
Deamination / excess amino acids are deaminated (removal) of amino group; the     amino group is converted to ammonia which combines carbon (iv) oxide to form urea that is excreted through the kidney, urea is excreted through the skin s sweat											(4 marks)
· Detoxification / poisonous substances are converted to less harmful compounds	 								(1mark)


· Thermoregulation / maintenance of body temperature heat is generated 
(in the liver) by chemical activities; the heat is distributed		(3 marks)

      NH2 + H					                     NH3
     2NH3 + CO2					                    CO (NH2) 2 + H2O
            Ammonia 				                             urea 

36.          2010 Q17 P1
Animal form waste products more rapidly than plants/ Produce more metabolic wastes
Animals don’t reuse their waste while plans reuse some of their wastes;

37.         2010 Q19 P1
                When temperature is high they dilate; when low they constrict (Acc. Vasodilatation)

38.         2010 Q6 P2
a) .
[image: ]


b) i) 	A56   -  48.5   = 7.5	=  0.75  + - 0.05 per minute.
          15 – 5	      10

B     48  -  34	 = 14   =  1.4  + - 0.05 per minute.
          15  -  5	    10
ii) B has a large surface area to volume ratio making it to lose heat to the to the surrounding faster; Acc the converse/ viceversa. 
iii) A rat has a larger surface area to volume ratio compared to an elephant; making the rate to lose heat at a faster rate than an elephant; Acc: the converse/ Viceversa.
c) i) Insulate against heat loss (to surrounding)
ii) Subcutaneous fat (layer) / Adipose tissue/ Bludder; fur/ hair; Rej: wool.
d) Are active always( even under very cold conditions); 
Able to escape from predators/ search for food/ mates ( because they are 
active always)
Can survive in (any habitat) both cold & hot habitat / wide range of habitats.

39.         2011 Q1 P1
  (i)Nephritis 
  (ii)   Kidney stones							(2marks)

40.         2011 Q25 P1
(a) Softening of leather; 						(1mark)
(b) Treatment of malaria;						(1 mark)
(c) Stimulant used in beverages; 					(1mark)

41.         2011 Q6(b) P2
·  (When the osmotic pressure of blood increases by the normal level) Osmoreceptors in the hypothalamus detects this and stimulates the (posterior tube)  pituitary gland to secrete more ADH; which make kidney tubules more permeable to water and more water is reabsorbed into the blood; reducing the osmotic pressure to normal; when the osmotic pressure of the blood decrease beyond the normal level the osmorecepetors in the hypothalamus detect this. The pituitary gland is less stimulated; less / little ADH is secreted; which makes kidney tubules less permeable to water; less water is reabsorbed into the blood; raising osmotic pressure to normal; 
· When there is too much Na+(ions)  in the blood; adrenal cortex responds by secreting less aldosterone; which causes less Na+ to be absorbed from the gut into the blood; and less Na+ to be reabsorbed from the kidney tubules into the blood; lowering the Na+ level.
· When O.P is low, where there is too little Na+ ions in the blood adrenal cortex responds by secreting more aldosterone; which causes more Na+ to be absorbed from the gut into the blood; and more Na+ ions to be reabsorbed from the kidney tubules into the blood; raising sodium level back to normal. 

42.        2011 Q7b P2
· Erector pili muscles relax; and hair lies flat; trapping les air; thus reducing insulation;   more heat is lost;
·  Blood capillaries / vessels / arterioles in the skin vasodilate and more blood is brought near  the skin surface; increasing heat loss, the sweat takes away heat from the body when it evaporates; 

43.        2012 Q18 P1
	 Most of the waste products are harmless; converted into harmless products


43.         2012 Q19 P1
Passing urine frequently/polyuria; Glucose/excess glucosein urine/constant feeling 
of  thirst/Dehydration;excess glucose in blood/hyperglycaemia;loss of weight;excessiveeating;poor resistance to diseases;excessive eating/polyphagia/hyperphagia

44.        2012 Q2 P2
	 (a) Glomerulus
 (b)  (i) It is long;to increase surface area for reabsorption of water
       (ii) It is lined with a network of capillaries;to enhance reabsorption of 
	water
       (iii) It is U-shaped;to bring about counter current multiplier effect/to 
	concentrate salts in the medulla to bring about reasborption of 
	water;

                      (iv) Has ascending and descending limb;In the descending limb water is 
	reasbsorbed into the blood stream while in the ascending limb 
solutes/sodium ions/potassium chloride ions are reabsorbed into the     bloodstream.
                (c)  Vasoconstriction
                        Hair rises; Accpiloerection
                        Metabolic rate increases
                        Shivering

45.       2013 Q8 P2
              (a) • Regulation of blood sugar /glucose:
Normal amount of glucose in the blood is 90 mg/100cm3. Increase in blood sugar level is detected by cells in the pancreas i.e. beta cells which secrete insulin hormone. Insulin stimulates the liver to:-
· Convert excess glucose into glycogen
· Further excess glucose be converted to Fats
· Oxidize excess glucose to produce energy, carbon (IV) oxide and water i.e. increases oxidation of glucose to yield energy.
· Inhibit conversion of glycogen into glucose - these mechanisms lower blood sugar back to normal. Decrease in blood sugar level below normal is detected by alpha cells in the pancreas. They secrete glucagon hormone that stimulate the liver to:
· Convert glycogen stored in muscle cells and liver cells into glucose 
· Convert fat and amino acids to glucose
· Reduces oxidation of glucose to energy until normal levels of blood sugar is attained.
These mechanisms raise blood sugar back to normal.

· Deamination: It's a process where excess amino acids are broken down by removal of amino group to ammonia. Ammonia being toxic combines with carbon (IV) oxide in ornithine cycle to form a less toxic substance i.e. urea. Urea is excreted via kidney, some traces through the skin as sweat.

· Detoxification: It's a process where poisonous or harmful substances are converted to less harmful compounds to avoid altering cell metabolism if they are left to accumulate. This can be done through oxidation, reduction or combining with other substances then excreted in urine.


Example: hydrogen peroxide is produced by every respiring cells and it is toxic. 
It's broken down by enzyme catalase into oxygen and water which are harmless.
2H2OzO2 +2H2O
· Thermoregulation: the liver carry's out many metabolic activities which release heat energy, which is then distributed by the blood to the rest of the body.

· Regulation of plasma proteins: many plasma proteins are synthesized from amino acids in the liver. Examples are globulin, fibrinogen, and prothrombin albumen. 
The liver also destroys them when in excess through deamination to regulate their quantities.

· Haemoglobin elimination: - worn out red blood cells are broken down in the liver by kupfer cells and residual pigments urochrome - excreted through urine and gives it a yellow tinge colour. Haemoglobin is also broken down into haem group and globin. 
Globin is digested into amino acids while haem group is changed into biliverdin and bilirubin, taken to the gall bladder then released into gut as bile. They are then passed 
out through faeces and they give faeces its characteristic brown colour.

· Bile production: bile is formed by the liver cells and contains secretory
and excretory products. Secretory products are bile salts for fat emulsification while excretory products are bilirubin and biliverdin from breakdown of haemoglobin.

     (b) When in hot environmental condition, the body temperature rises above normal, the 
        skin sets in place corrective mechanisms to reduce the temperatures back to normal.    Sweat glands in the skin become active hence excrete sweat which contains excess 
water, heat, traces of urea, lactic acid and salts, that are bought on the skin surface 
by sweat ducts.

As sweat evaporates, it absorbs latent heat of vapourisation from the body cells and 
this brings a cooling effect to the body.
Superficial arteries in the skin vasodilate hence the lumen becomes wider and more 
blood flows near the skin surface. This encourages heat loss from the body through conduction and radiation to the atmosphere.
The erector Pilli muscles of the skin hair relax making the hair to lie flat on the skin surface, tapping less air between hairs thus reducing insulation so that the heat is lost 
by radiation and convection to the atmosphere.

46.         2014 Q8P2
(a) 
Diffusion of carbon (IV) oxide and oxygen; through stomata / lenticels; deposition 
/some wastes are stored in tissues in non-toxic form (calcium oxalate, caffeine, 
nicotine quinine; some of these tissues /organs drop off from plants (leaves flowers
 fruits and bark)
Some wastes are released by transpiration, stomata and lenticels (as water vapour)
 others are released by guttation; (through hydathodes as water)
Others are released by exudation (eg salts, gum, calcium plate, resin water( wrong examples  don’t ward)






 (b) 
When body temperature is lowered below normal blood vessels / blood arterials 
in the skin constrict; blood is diverted to a shunt system , accept less blood flows 
to the skin / less heat vessels lost when body temperature is

When body temperature is lowered below normal 
Erector muscles contract; hair stands erect; more is trapped; air is a hard conductor 
and insulates  the body against heat loss; when body temperature is raised above 
normal, erects, pelil muscles relax; hair lies on skin; less air is trapped; more heat is lost;

When body temperature is lowered below normal, less fluids are absorbed by sweat glands / less sweating; less vaporization of water; when body temperature is raised above normal, sweat glands are stimulated more sweat is produced , sweat evaporates / water in the sweat evaporates and takes up heat from the body. Body is cooled / body temperature is lowered. 				
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The results are : shown below in the graphs below:
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(@) Suggest possible environmental conditions under which the experiment was

carried out between 30 and 60 minutes. (1 mark)
(b) Account for the results obtained for plant C. (2 marks)

(c)  Suggest the habitat for plant A and B. Give reasons for your answer. (4 marks)
[1997 PP1 No. 13]

. Name two processes that bring about the translocation of manufactured food. (2 marks)
[1999 PP1 No. 1]

7. The diagram below represents part of phloem tissRe.
) )

(a) Name the structures labeled R and S and the cell labeled T. (3 marks)
(b) State the function of the structure labeled S. (1 mark)
(c) Explain why xylem is a mechanical tissue. - (1 mark)

[2002 PP1 No. 16]
>é. The diagram below represents regions of a root tip.

(a) Name the two regions above X in ascending order. (2 marks)

(b) State the function of the part labeled X. (1 mark)
[2003 PP1 No. 7]

-19-





image4.jpeg




image5.jpeg
Assignments

b.

WLeafy shoot
3 |

—Rubber bung

AT

Znnnm

~

l“

[~—Retort stand

~—— Beaker
Water

What process was being investigated?

State two precautions that should be taken when setting up
the experimen

Give a reason for each precaution stated in b(i) above.

C. State three environmental factors that influence the process under

investigation.

11. 2006 Q4 P2

The diagram below represents a traverse section through a plant organ

& 0o T o

From which plant organ was the section obtained?
Give two reasons for your answer in (a) above.
Name the parts labelled J, K and L.

State two functions of the part labelled M.

(1 marks)

(2 marks)

(2 marks)

(3 marks)

(1 mark)
(2 mark)
(3 mark)

(2 mark)
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ATk (d) What would happen to transpiration and ahg
continued til] 05 () hours?

(¢) Name two factors that may affect transpiration and absorption at any givs

() Explain how the factors You named in (¢) aboye affect transpiration.

[200s

Ll 6./..f"TT1e diagram below shows a section through a plant organ.

- R

(@) (i) Name the class of the pl
(i1) Give a reason for your

answer in (a) (i) above
(b) State the functions of the

part labeled F.

(ii) Give a Teason for your answer in (b) (i) above.
Ac) Name the part labeled X
/
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-gm





image9.jpeg




image10.jpeg




image11.emf

image12.png
Blood capillary
Arteriole

==-;>Blood




image13.jpeg




image14.jpeg




image15.jpeg
Body cells

Tissue fluid

Direction of flow
ofblood

Capillary wall

Red blood
cells




image16.jpeg




image17.jpeg




image18.jpeg
(b) Explain your answer in (i) above. (3 marks)

6 The diagram below represents part of the gaseous exchange system in human.

epiglottis

lung
(a) Name the parts labelled F and G. (2 marks)
T osrnesrsemsenssassssasasasnermssasssonseasossqssosnssasssssesssdons hse st ssis T PSRRI R A RIS e e
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(b) State one function of each of the parts labelled H and J. (2 marks)
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(b) If the plant was sprayed with a chemical that inhibits respiration:

(1) which of the two ions uptake will be affected? (1 mark)
(i1) give a reason for your answer in (b) (i) above. (1 mark)
27 The diagram below shows the gaseous exchange system of a locust.
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Assignments

01.

02.

03.

04.

RESPIRATION

1992 Q7 P1
Active yeast cells were added to a dilute sugar solution in a container.
The mixture was
kept in a warm room. After a few hours bubbles of gas were observed
escaping from the
mixture.

a. Write an equation to represent the chemical reaction above.

b. What is the economic importance of this type of chemical reaction

in industry?

1993 Q9 P1

Give the formula for calculating the respiratory quotient (R.Q).

1994 Q4 P1
Explain why a baby uses more heat per unit weight than an adult when

to the same environmental conditions?

1996 Q13 P1
The diagram below shows a set-up that was used to demonstrate

fermentation

r—' Delivery tube

Qil Lime Water

Glucose solution
and yeast
suspension
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4. Describe the:

(1) Process of inhalation in mammals. (10 marks)

(ii) Mechanisms of opening and closing of stomata in plants. (10 marks)
[1999 PP1 No. 16]

5. The concentration of the lactic acid in blood during and after an exercise was determined.
The results are shown in the graph below.

100

o]
o
|

20

Lactic acid concentration (mg/100cm?
blood)

0 10 20 30 40 50 60

Time in minutes
(@) (i) By how much did the lactic acid increase at the end of 13 minutes? (1 mark)

(ii) After how many minutes was the lactic acid concentration 71mg/ 100cm*?
(2 marks)
(i) What would be the concentration of lactic acid at the 60™ minute? (1 mark)
(b) Give a reason for the high rate of production of lactic acid during the exercise.
(1 mark)
(c) Give a reason for the decrease in the concentration of lactic acid after the exercise

(1 mark)
[2000 PP1 No. 14]

6. A process that occurs in plants is represented by the equation below.

i C,H,0, - 2C,H,OH +2CO, + Energy
(Glucose) (Ethanol)  (Carbon dioxide) _
(@) Name the process. (1 mark)
(b) State the economic importance of the process named in (a) above (1 mark)
[2003 PP1 No. 1]
7, Other than carbon dioxide, name other products of anacrobic respiration (2 marks)

HER S [2004 PP1 No. 4]
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Assignments

21.

22.

23.

24,

25.

26.

2011 Q10 P1
a. Give two differences in the products of anaerobic respiration between
plants and animals. (2 marks)
b. Name the site of anaerobic respiration in a cell. (1 mark)

2011 Q19b P1

Write an equation that summarizes the process of aerobic respiration

2012 Q7 P1
The diagram below represents a set-up that students used in an

investigation.

Boiling

a. Name the physiological process that was being investigated. (1 mark)

b. State the role of potassium hydroxide in flask K. (1 mark)

C. Account for the observation in boiling tube L and flask N. (2 mark)
2012 Q14 P1

a. Name the type of respiration that is most efficient. (1 mark)

b. Giving a reason for your answer in (a) above (1 mark)
2013 Q14 P1

Name three end products of anaerobic respiration in plants. (3 marks) (3 mark)

2013 Q14 P1
State two reasons why accumulation of lactic acid leads to an increase

in heart beat. (2 mark)
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2 The diagram below illustrates the structure of the kidney nephron.

Renal artery
ﬁ\;(/é/Renal vein
| =

. Collecting
tubule

Capillary
network

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

(c) State three physiological mechanisms of controlling the human body temperature during
a cold day. (3 marks)
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15. (a)Scale: x-axis: 2cm rep 2 hours, y-axis: lem rep 5 grams of water

gnot drawn to scale) )
A graph showing ranspiration and absorption of water in a plant

|

Amount of water in nrnmes
-3

15001700 -
“1700-1900 4
23000100 1 /|
0100-03 00

180072500 47
1900-2100.
210023004

(b) 17.00-19 00 hrs
(c) @) Transpiration:

11 00- 17 00 hrs: Rapid rate of transpiration due to high light intensity
and high temperature.

17 00 - 03 00 hrs: Decrease in the rate of transpiration due to low light
intensity/absence of light/ and reduced temperature of the
day.

(ii) Absorption:

11 00-19 00 hrs: Increase in rate of absorption of water to replace water
lost through transpiration.

19 00-03 00 hrs; Decrease in rate of absorption of water due to the fact

that rate of transpiration has declined
(d) Both transpiration and absorption would decrease.
(€) *Wind, . light intensity, atmosphere pressure, « humidity, temperature
(f) +Wind: Rate of transpiration is high when it’s windy. Water vapour is carried
as it diffuses increasing diffusion gradient. It is lower when ajr is still

since water vVapour accumulates on the surface of the leaf.
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