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1.	Name the branch of biology that deals with study of:-
   (a)	Insects.											(1 mark)
	________________________________________________________________________________
   (b)	Micro-organisms.										(1 mark)
	________________________________________________________________________________
2.	The figure below represents a plant.


							Capsule




						
	
							y

    (a)	State the division it belongs.									(1 mark)
	________________________________________________________________________________
    (b)	Label part marked y and state its function.	
	y												(1 mark)		________________________________________________________________________________
	Function
	________________________________________________________________________________
3.	The figure below represent a nucleic acid strand.

                                                                     S                


		      C		       G		           U	                C

    (a)	Giving a reason, name the nucleic acid to which the portion belongs.			(2 marks)
	Name                                           
	________________________________________________________________________________
	Reason
	________________________________________________________________________________
  (b)	Write down the base sequence of the complimentary strand to that shown above.		(1 mark)
	________________________________________________________________________________
4.	Name the blood vessel that supply the blood to:-
  (a)(i)	Heart muscles											(1 mark)
	________________________________________________________________________________
    (ii)	Kidney												(1 mark)
	________________________________________________________________________________
  (b)	Explain why it is not advisable to sleep in a room with burning charcoal stove.		(3 marks)
	________________________________________________________________________________
	________________________________________________________________________________
	________________________________________________________________________________
5.	The figure below represents germination in plants.

                        [image: ]
                                        A					      B
   (a)	Name the type of germination in A and B above.						(2 marks) 		_______________________________________________________________________________
	_______________________________________________________________________________
  (b)	In seed germination the radicle grows before the shoot.  Explain.				(2 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
6.	Identify with reasons the mode of feeding of the animal whose dental formula is given below.
	0   c 0  pm 3  m 2
	4      0       3      3  
  (a)  	Mode of feeding.										(1 mark)
	_______________________________________________________________________________
  (b)	Reason.											(1 mark)
	_______________________________________________________________________________
7.	Name the support tissues in plants thickened with:-
    (a)(i) Cellulose											(1 mark)
	_______________________________________________________________________________
   (ii)	Lignin												(1 mark)
	_______________________________________________________________________________
   (b)	Explain what happens when a wilting young plant is well watered.				(3 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
8.	The table below shows a summary of respiration.
					Glucose
					      (i)
				         Pyruvic acid


					       Anaerobic respiration	    Anaerobic respiration
	           (ii)			       in plants			    in plants.
		
       CO2 + H2O +ATP	     	         X + ATP			  Y + CO2 + ATP
   (a)	Name the process labelled (i) and (ii) in the diagram above.					(2 marks)
	(i)______________________________________________________________________________
	(ii)_____________________________________________________________________________
  (b)	Name products X and Y.									(2 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
9.	Write three differences between mitosis and meiosis.					(3 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
10.	Study the figure below and answer the question that follows.



								Sugar solution
	Water

								  
								Water



	
						       Semi-permeable membrane
 
  (a)	Which physiological process was being investigated.					(1 mark)
	_______________________________________________________________________________
  (b)	Using arrows indicate in the diagram the direction of the physiological process named in (a) 
	above. 												(1 mark)

  (c)	State two role of the above physiological process in plants.					(2 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
11.	The diagram below shows how the iris and pupil of human eye appears.


				  Radical
				  muscles
					x
	
				        y	
                             A				      B

   (a)	Name the structure labelled x and y.								(2 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
  (b)	Describe the changes that lead to the appearance of the iris and pupil as shown in the diagram 
	labelled B.											(3 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________

12.	The diagram below was used to investigate the release of a certain gas by the plant.


					Aluminum foil

					Fresh leaf					Boiled leaf

					Boiling tube

					Biocarbonate
					Indicator (red)					


    (a)	What is the aim of the experiment?								(1 mark)
	_______________________________________________________________________________
   (b)	Account for the observation made in A at the end of the experiment.			(3 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
  (c)	What is the role of set up in the above experiment?						(1 mark)
	_______________________________________________________________________________
13.	In an ecological study, form 4 student wanted to estimate the population of fish in a school pond.
   (a)	State the most appropriate method they would use to estimate the fish population.		(1 mark)
	_______________________________________________________________________________
  (b)	Briefly describe the method you have mentioned in (a) above.				(3 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
14.	State the function(s) of the following cell structure during cell division.
   (a)	Centrioles.											(1 mark)
	_______________________________________________________________________________
   (b)	Centromere.											(1 mark)
	_______________________________________________________________________________
15. (a)	What are vestigial structures?									(1 mark)
	_______________________________________________________________________________
    (b)	Give two examples of vestigial structures in man.						(2 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
16. (a)	Identify two methods by which plants eliminate their waste.				(2 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
   (b)	Explain why plants do not have complex excretory organs.					(3 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
17.	Explain why pregnancy remains even after removal of the ovaries after the fourth month of	
	pregnancy.											(3 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
18. (a)	State the adaptations of the chloroplast to its function.					(2 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
     (b)	What is the role of the vascular bundles in plant nutrition.					(2 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
19.	The diagram below represent a type of bone in the mammalian skeleton.
							Neural spine






  (a)	Identify the bone illustrated in the diagram.							(1 mark)
	_______________________________________________________________________________
  (b)	Give a reason for your answer in (a) above.							(1 mark)
	_______________________________________________________________________________
20. (a)	Define the term eutrophication.								(1 mark)
	_______________________________________________________________________________
    (b)	Explain why primary productivity in aquatic environment reduce with increase in depth.	(2 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
21.(a)	What is counter current flow?									(1 mark)
	_______________________________________________________________________________
   (b)	State the importance of counter current flow.							(1 mark)
	_______________________________________________________________________________
22.	Give a reason for each of the following biological phenomenon.
   (a)	A mature plant cell does not loose its shape after loosing water maximumly.		(1 mark)
	_______________________________________________________________________________
   (ii)	Amoeba will not burst when placed in a hypotonic solution.					(1 mark)
	_______________________________________________________________________________
23.	State the fluid that provides cushion in the following organs.	
    (i)	Knee												(1 mark)
	_______________________________________________________________________________
   (ii)	Heart												(1 mark)
	_______________________________________________________________________________




24.	The diagram below shows a transverse section of a young plant organ.



						Epidemis



  (a)	Identify the organ from which it was obtained from.						(1 mark)
	_______________________________________________________________________________
  (ii)	Give a reason to your answer in (a) above.							(1 mark)
	_______________________________________________________________________________
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	Requirements.
	Each candidate should have the following.

	- One large table spoonful of sorghum soaked for not more than an hour labelled M.
	- Distilled water.
	- Pestle and mortar.
	- Measuring cylinder.
	- Two clean droppers.
	- Means of labelling (4 labels)
	- Thermometer.
	- Means of timing (wall clock)
	- 0.1 m HCL labelled L.
	- Four clean test tubes.
	- Iodine solution.
	- Benedict’s solution.
	- Hot water bath.
	- 250 ml glass beaker.
	- Solution of amylase / diastase labelled K.
	- Lumbar labelled vertebrae - E
	- Thoracic labelled vertabrae - F
	- Tradescantion spp twig labelled K1
	- Bidens pilosa (blackjack) labelled K2
	- Avocado leaf labelled K3
	- A jacaranda twig labelled K4
	- Solanum spp (Sodom apple) leaf labeled K5
	- Nappier grass labelled K6









1.	You are provided with specimen labelled M - soaked sorghum.  Grind them using pestle and 
	mortar, adding more water to get fine solution.
	Label four clean test tubes A, B, C and D
	Put 4 ml of the solution into each of the four test tubes.
   (a)	To solution in test tube A, add four drops of iodine solution, shake to mix well.
     (i)	Record the observation made.									(1 mark)
	_______________________________________________________________________________
    (ii)	Account for your observation in (a) above.							(1 mark)
	_______________________________________________________________________________
  (b)	Into solution in test tube B add four drops of Benedict’s solution.  place it in a boiling water bath.
     (i)	After about three minutes, record your observation.						(1 mark)
	_______________________________________________________________________________
    (ii)	What is your conclusion from the observation in (b) above?					(1 mark)
	_______________________________________________________________________________
  (c)	For the remaining test tubes:-
	- To test tube C, add about four drops of solution labeled K.				
	- To test tube D, add about four drops of solution labeled K and about three drops of solution L.
	- Place both test tube C and D in a water bath.  Maintain the water bath at 370C.
	- Allow them to stand in water bath for 30 minutes.
	After 30 minutes, remove the test tubes.
	Add about 2 drops of Benedict’s solution to each test tube and shake well.  Place the two test 
	tube in a boiling water bath.  After five minutes record your observation in the table below.


	Test tube			Obervation				Deductions





	    C





	    D





  (d)	Account for your observation in test tubes C and D.						(4 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
  (e)(i)	Why was the set up placed at 370C?								(1 mark)
	_______________________________________________________________________________
     (ii)	Suggest identity of solution L and K.								(2 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
2.	You are provided with different bones from a mammalian skeleton labelled E and F.  Observe the
	spaciment (E and F) and answer the questions that follows.
  (a)(i)	Draw and label enterior view of the spacemen labelled E.					(5 marks)





















   (b)	Name the bones E and F.									(2 marks)
	E______________________________________________________________________________
	F______________________________________________________________________________
  (b)	State three obsevable differences between bones E and F.					(3 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
   (c)	Explain four ways in which the specimen E is adapted to its functions.			(4 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
3.	You are provided with specimens labelled K1 - Tradescantia spp twig, K2 - Bidens pilosa 
	(black jack), K3 - avocado leaf, K4 - jacarada twig, K5 (sodom apple) K6 - Napier grass.
   (a)	Using observable features of the specimen, construct a complete dichotomus key.  Using the 
	following features.										(5 marks)
     (a)	Type of the leaves.
     (b)	Leaf vennation
     (c)	Leaf colour
     (d)	Texture of the leaf blade.
     (e)	Leaflets
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
   (b)	To which division do the specimens K1 to K6  belongs.					(1 mark)
	_______________________________________________________________________________
   (c)	Give two reasons for your answers in (a) above.						(2 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
   (d)	State one adaptation of K6 to its habitat.							(1 mark)
	_______________________________________________________________________________
   (e)(i)	Name the habitat of the specimen K1.								(1 mark)
	_______________________________________________________________________________
     (ii)	Give a reason for your answer in (i) above.							(1 mark		_______________________________________________________________________________
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SECTION A
Answer all the questions in this section. (40 marks)
1.	Below is a cell from a living organisms.  Study it and answer the questions that follow.
                             [image: ]
  (a)	From which kingdom of organism was the cell obtained?					  (1 mark)
	_______________________________________________________________________________
  (b)	Give two reasons for your answer in (a) above.						(2 marks)
	(i)______________________________________________________________________________
	(ii)_____________________________________________________________________________
  (c)	On the diagram, identify parts A, B and C.							(3  marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
   (d)	State the role of parts D and E.								(2 marks)
	D______________________________________________________________________________
	E ______________________________________________________________________________
2. (a)	What is gene linkage.										(1 mark)
	_______________________________________________________________________________
   (b)	Name two sex - linked traits associated with the Y - chromosome in human beings.	(2 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
  (c)	The inheritance of colour vision is a sex-linked trait in man.  The gene for normal colour vision is 
	dominant.  A marriage between a woman who is homozygous for normal colour vision and a 
	colour blind man resulted in all the offsprings with the normal colour vision.  Work out the 
	phenotypic ratio in marriage between one of the daughters and a colour blind man.  Use N to 
	represent the gene for normal colour vision.							(5 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
3.	The diagram below shows a set - up that was used to demonstrate fermentation.
     





				Oil
					
				Glucose solution and				Lime water
				Yeast suspension



				    A						B
	Glucose solution was boiled and oil added on top of it.  The glucose solution was then allowed to
	cool before yeast suspension was added.
  (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 the test tube B at the end of the experiment?		(1 mark)
	_______________________________________________________________________________
  (e)	What do you understand by the term:-
      (i)	Oxygen debt?											(1 mark)
	_______________________________________________________________________________
    (ii)	Give the formula for calculating respiratory quotient.					(1 mark)
	_______________________________________________________________________________
   (f)	State the economic importance of fermentation.						(2 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
4.(a)	State two reasons why cross pollination is considered advantageous over self-pollination.	(2 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
   (b)	State three mechanisms in plant that prevent self - pollination.				(3 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
  

(c)	What are the functions of the following in animals?
     (i)	Seminiferous tubules.										(1 mark)
	_______________________________________________________________________________
    (ii)	Oviduct											(1 mark)
	_______________________________________________________________________________
    (iii)	Prostate glands.										(1 mark)
	_______________________________________________________________________________
5.(a)	Explain the following terms.
    (i)	Organic evolution.										(1 mark)
	_______________________________________________________________________________
   (ii)	Special creation.										(1 mark)
	_______________________________________________________________________________
   (iii)	Adaptive radiation.										(1 mark)
	_______________________________________________________________________________
  (iv)	Analogous structures.										(1 mark)
	_______________________________________________________________________________
  (b)	Explain:
    (i)	Why an underdose insecticide spraying of mosquitoes may cause a serious problem on this mode
	of killing mosquitoes using the same spray in future.					(2 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
   (ii)	Why soot on barks of trees due to industrial revolution caused emergence of black melanic moths
	that originally had white speckled types?							(2 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________

SECTION B (40 marks)
Answer question 6 (compulsory) and either question 7 or 8 in the spaces provided after question 8.
6.	An experiment was set up to investigate how body temperatures vary with different temperature
	conditions of the environment.  In this experiment a student and a frog were used as specimens.
	The data collected was tabulated as shown below.
	Environmental temp 0C	0	5	10	15	20	25	30	35	40	45
	Frog’s body temp 0C	    	5	5	10	15	20	25	30	35	40	43
	Student’s body temp 0C  	37	38	37	38	37	38	37	38	38	37	
   
(a)(i)	Using the same axis, draw graphs of the body temperature against environmental temperature 
	for both specimens.										(7 marks)	   (ii)	At what environmental temperature was the body temperature of the student and frog equal? (1 mark)
	_______________________________________________________________________________
   (b)	Account for the trends in body temperature in both specimens.
       (i)	Frog												(3 marks)
	______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
   (ii)	Student											(3 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
   (iii)	Which specimen is best adapted to live in any habitat?					(1 mark)
	_______________________________________________________________________________
  (c)(i)	Explain how high osmotic pressure is reduced back to normal in the human body.		(4 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
  (ii)	What is deamination?										(1 mark)
	_______________________________________________________________________________
7.(a)	Explain the roles of the mammalian placenta.						 (7 marks)
    (b)	Describe how hormones regulate the menstrual cycle in human females.		         (13 marks)
8. (a)	Discuss how the mesophyte leaves are adapted to the process of photosynthesis.	          (10 marks)
   (b)	Describe digestion of proteins in man from mouth to ileum.				          (10 marks)
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
	_______________________________________________________________________________
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 				 BIOLOGY 231/1 MARKING SCHEME PAPER 1
1.(a)	Entomology. (1 mk)
  (b)	Microbiology (1 mk)
2.(a)	Bryophyta
   (b)	Rhizoid (rej Rlizoids)
     -	For Anchorage. (rej. support)
     -	Absorption of water and universal salts .
3.(a)	Ribonucleic acid Rej. RNA
   (b)	G - C-  A - G
4.(a)(i) 	Coronary artery
       (ii)	Renal artery
  (b)	The burning charcoal produces carbon (II) oxide; which combines with haemoglobin when inhaled forming stable carboxyhaemoglobin which leads to suffocation causing death.
5.(a)	A - Epigeal (1 mk)
	B - Hypogeal (1 mk)
  (b)	The root absorbs water; needed by the shoot for photosynthesis ; also the radicle is also meant for anchorage;
6.(a)	Herbivorous
  (b)	Absence of canine and incisors on the upper jaw.
7.(a)(i) collenchyma ;
   (ii)	xylem / tracheids / vessels / sclerenchyma ; 
  (b)	Root hairs / roots gains water by osmosis ; cells of the stem and the leaves become turgid ; and then the plants becomes upsight / erect ;

8.(a)(i)	Glycolysis ;
       (ii)	Kreb cycle ;
   (b)	X - Lactic acid ;
   	Y - Ethanol ;

9.   			Mitosis															Meiosis
	(i) Homologous chromosomes do not associate with 	- Haomologous chromosomes associate with one
		  one another. 													   another.
	(ii) Take place in one nuclear division of four stages.	- Takes place in two nuclear divisions each having 																			   four stages.
	(iii) Produces two daughter cells, each diploid ;		- Produce four daughter cells each haploid ;
 	(iv) Occurs in somatic cells leading to growth ;		- Occurs in reproductive organs leading to 
																			   formation of gametes.
	(v) No chiasma formation therefore, no crossing 	- Chiasma formation takes place and many lead to
	     over hence no variation.									   crossing - over hence variation.
																					(mark the first 3) (3 mks)

10.(a)	Osmosis
    (b)	


								Sugar solution
	Water

								  
								Water



	
						       Semi-permeable membrane

   ( c)	Feeding in insectivorous plants ;
	  Absorption of water by the root hair ;
	  Support in plant ;
	  Opening and closing of the stomata.
			(mark the first two  2 mks)
11.(a)	X - pupil
	  Y - circular muscles
  (b)	Circular muscles relax ; while radical muscles contract; increasing the diameter of the pupil ; 
			(3 mks)
12.(a) To investigate carbon (IV) oxide is released by plants during respiration ;
  (b)	The release of carbon (IV) oxide ; during respiration makes the solution acidic ;
	Hence the indicator changes from red to yellow ;
				(3 mks)
  (c)	Control experiment (rej: control alone)
13.(a) Capture - recapture
  (b)	Select an appropriate technique for capturing organism ; catch ; count, mark and release them back into the habitat ; Record them as first mark, Recapture; count all captured as second capture and marked recapture as M.R
			Population = FM x SC ;
								MR
14.(i)	Produce spindle fibres.
    (ii)	Holds chromatids together / provide point of attachment to spindle fibres.
15.(a) Vestigeal structures are structures that have ceased to be functional over a long period of time hence have become reduced in size ;
 (b)	Coccyx / Tail bone ; Ear muscle
	Appendix ; Nictating membrane
			(mark first 2)    (2 mks)
16.(a)	Deposition ;
		Diffusion ;
		Exudation ;
		Leaf fall and fruit falls ;
		Transpiration ;
			(mark first 2)   (2 mks)
(b) - There is little accumulation of toxic wastes ;
     -	There is slow formation of waste since they uterise carbohydrate.
     -	Reuterisation / recycling of the waste by the plant.
17.	The placenta ; secretes the hormone progesterone ; that maintains pregnancy ; (3 mks)
18.(a) - Grana has numerous chlorophyll ; that traps 			    sunlight for photosynthesis / photolysis ;
   -	The stroma with numerous enzymes ; for photosynthesis ;
  (b)	Xylem transports water and mineral salts for photosynthesis ;
	Phloem translocates manufactured food ;
19.(a)	Atlas
     (b) Reduced Neural spine 
	   Broad transverse process / winglike 
20.(a) Eutrophication is the excessive 	aquatic plants due to excess nitrates, phosphates and sulphates ;
  (b)	Decrease in depth decrease the intensity of light ; penetration ; therefore low rate of photosynthesis ;
21.(a) Flowing of blood and water in opposite direction within respiratory surface of the fish ;
  (b)	It ensures that these is maximum / efficient gaseous exchange across the respiratory surface ;
22.(i)	It has a cell wall which gives a plant cell a rigid shape ;
  (ii)	It has a conractile vacuole for osmoregulation ;
23.(a) Synovial fluid ;
  (b)	Pericardial fluid ;
24.(a) Stem / monocotyledonous stem ;
     (b) Vascular bundles scattered in the ground tissues.
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						  BIOLOGY 231/3 MARKING SCHEME PAPER 3
1.(a)	(i)	Solution turns blue - black in colour ;
	(ii)	Indicates presence of starch in the solution 
  (b)	(i)	No change in colour / colour remained blue (that of benedict’s) ;
       (ii)	Absence of reducing sugar / monosaccharides ;
			NB: 1a (i) and 1a (ii) tied 1b(i) is tied to 1b (ii)
  (c)		Test tube		Observation										Deduction
			C			Solution turns yellow / orange / brown ;	    Presence of reducing sugars / monosaccharides
			D			No colour change / colour of Benedict’s’ 	    Absence of reducing sugars.
						solution remains
 (d)	C - Starch solution was hydrolysed or broken down to monosaccharide by solution K ;
	D - The starch solution was not hydrolysed or broken down ; because solution L must have prevented 
		    hydrolysis by K ; OWTTE
				Acc. L is an inhibitor.
  (e)(i)	This is the best / optimal temperature for human enzymes to work ;
     (ii)	 	K - Amylase / diastase enzyme ;
			L - Hydrochloric acid.
					Acc, enzyme inhibitor
2.(a)(i) 
        	 	 	 	[image: ]
					Anterior View
					The lumbar vertebra
									Drawing - 1 mk
									Labelling - Any three 3
										mg - X	1mk (X must be capital)
(ii)	E - Lumbar vertebra ;
	F - Thoracic vertebra ;

  (b)		Lumbar vertebra (E)					Thoracic Vertebra (F)
	- Short neural spine					Long neural spine ;
	- Long transverse processes			Short transverse processes ;
3.	1	(a)	Simple leaves ------------------------------------ go to 2
			(b)	Compound leaves -------------------------------- go to 5

	2	(a)	Leaves with parallel venation -------------------- go to 3
			(b)	Leaves with network venation ------------------- go to 4

	3	(a)	Leaf purple in colour ----------------------------- Tradescantia
			(b)	Leaf green in colour ------------------------------ Napier grass

	4	(a)	Hairly leaf blade ---------------------------------- Sodom apple
			(b)	Smooth leaf margin -------------------------------	Avocado

	5	(a)	Bi-pinnate leaf ------------------------------------	Jacarada
			(b)	Tritoliate leaf -------------------------------------- Bidens pilosa.

  (b)		Angiopermae ;
  (c)		Leaf venation i.e Network and parallel venation.
		Presence of vascular bundles ;
   (d)	 - Hairy leaf blade to reduce the rate of transpiration ;
	 - Green in colour to carry out photosynthesis ;
    (e)(i)	Arid / semi - arid ;
	(ii)	Succulent leaf ;




















SCHOOL BASED  EXAMINATIONS - FORM 4 - 2018
  						BIOLOGY 231/2 MARKING SCHEME PAPER 2
1.(a) Animalia    Rej. Animal / animalia
  (b)	Centrally located nucleus ;
	- Absence of cell wall ;
	- Many small vacuole ; 			(mark first 2)
  (c)	On the diagram (not else where)
	A - Golgi bodies / apparatus
	B - Cytoplasm
	C - Cell / plasma membrane
  (d)	D - Site for protein synthesis ;
	E - Control activities of the cell
		    Store genetic materials
2.(a)	These are genes linked on the same chromosome and will segregate together as the chromosome move in a gamete ;	(1 mk)
   (b)	 - Premature baldness ;
	- Hairy pinna / ears ; (2 mks)
   (c)			XNXn		X		XnY ;
	
		XN	      Xn			Xn			Y		;

													;
	XNXn		XNY		XnXn		XnY   ;

 	Phenotypic ratio
	1 Normal colour female: 1 normal colour male :
	1 colour blind female: 1 colour blind male
3.(a)	To expel oxygen : 1 mk
 (b)	To prevent destruction of enzymes by very high temperatures ;
  (c)	To prevent entry of oxygen ; (into the mixture so as anaerobic respiration could take place)
  (d)	It form white precipitation ;
  (e)	It is the amount of oxygen required to break down the lactic acid which forms due to lack of enough oxygen / oxygen deficit during respiration ;
 (ii)	RQ = (volume) of CO2 produced
				(volume of)O2 consumed
 (f)	brewing baking ;
4.(a)	Genetic diseases can be easily eliminated ; Gene exchange / mixing leads to hybrid vigour ;
  (b)	Heterostyly ; protogyny ; protandyry ; incompatibility of gametes / self - sterility ;
 (c)(i)	Production of spermatozoa ;
  (ii)	Provides passage for the ovum to the uterus after fertilization ; fertilization takes place in the upper region of the oviduct ;
  (iii)	Produces an alkaline fluid that neutralizes acidity in the vaginal / urethra (male) ; the fluid contains nutrients for the sperm ; and also activate sperms ;     (mark 1st point)
5.(a)(i) Organic evolution is a concept which proposes that all living things arose from a few ancient simpler forms through gradual modification over a long period of time.
 (ii)	Special creation is a concept which proposes that all living things were made by supernatural / superior being at a specific time and have remained unchanged since.
(iii)	Adaptive radiation are the modifications that occur to structures with a common embryonic origin to exploit different environments.
(iv)	Analogous structures.
	Are those that have different embryonic origin but have evolved to perform similar functions due to exploitation of same environment ;
 (b)(i)	Those pathogens not killed develop resistance hence survive the same chemical ; they mutate and transmit the same traits to their offsprings.
(ii)	The dark forms well camouflaged against tree trunks; hence better protected against predation ; (from birds than the white type.
6.(a)	Scale 			- 	1 x 2 = 2 mks
	Plotting 			- 	1 x 2 = 2 mks
	Curves 			- 	1/2 x 2 = 1 mk
	Axis 			-  	1/2  x 2 = 1 mk
	Identification 	-	1/2  x 2 = 1 mk
								Total 7 mks
  (b) (i) Frog
   -	Body temperature increases with increase in environmental temperature; frogs are ectotherms / poikilotherm; hence cannot control their body temperature by physiological means ;
  (ii)	Student;
	Body temperature remains (fairly) constant despite changes in the environmental temperature; human beings are homoiotherms / endotherms; hence have physiological mechanisms to maintain body temperature ;
(c)(i)	High osmotic pressure stimulates the hypothalamus / osmoreceptor cells that transmit an impulse to the  pituitary gland to secrete antidiuretic hormone; which is transported to the kidney tubules; making them more permeable to water ; more water is reabsorbed into the blood stream lowering the osmotic pressure ; back to normal 
 (ii)	Deamination - the removal of amino group from an amino acid in the ornithine cycle ;
7.(a)	Prevents mixing maternal and foetal blood ;
    -	Protects the foetus against micro organisms ;
    -	Prevents some chemicals / hormones passing to the foetus ;
     -	Protects foetal blood vessels from damage by high blood pressure of maternal blood ;
     -	Allows exchange of gases ;
     -	Allows supply of nutrients and water to the foetus ;
     -	Removes metabolic wastes from the foetus to be excreted through maternal blood.
     -	Secretes progesterone and oestrogen.
						Total 8 mks
						Max 7 mks
(b) Follicle stimulating hormone ; produced by pituitary gland ; causes development of graafian follicle ; in the ovary ; it also stimulates the ovary to secrete hormone oestrogen ; oestrogen causes healing and repair of uterine wall after menstruation ; oestrogen also stimulate pituitary gland to secrete lutenizing hormone ;
  -	LH causes ovulation ; and stimulates conversion of Graafian follicle into a corpus luteum ; it also stimulate corpus luteum to secrete progesterone; it inhibits production of FSH ; it also inhibits production of LH and stops ovulation ;
   -	If the implantation does not occur, the level of progesterone falls ; due to disintegration of corpus luteum causing menstruation ;
				Total 14 mks
8.(a)	 - Broad / flat  lamina / large ; to provide large surface for carbon (IV) oxide ; and (sun) light absorption ;
    -	Thin leaf ; to allow light / carbon (IV)  oxide to pass through a short distance ;
   -	Presence of numerous / many stomata ; on the upper epidermis, ensuring efficient diffusion of carbon (IV) oxide ;
   -	Cuticle / epidermis transparent / translucent ; to allow penetration of light to palisade cells / photosynthetic cell ;
   -	Presence of air spaces in spongy mesophyl ; for carbon (IV) oxide to diffuse ;
   -	Has extensive network of veins ; conducting water and mineral salt ; to the photosynthetic cells ;
   -	Veins contain xylem for transport of water and mineral salts ; and phloem for translocation of product of photosynthesis ;
					16 mks maximum 10 ;
	NB: Absorption of light / absorption of carbon (IV) oxide to score once.

(b)	Food chewed  in the mouth; to increase surface area for enzyme activity ; mixed with saliva for lubrication; for easy swallowing ; no digestion of proteins in the mouth.
    -	In the stomach food mixed with gastric juice containing hydrochloric acid which provide suitable pH for pepsinogen ; pepsinogen is activated to pepsin; which converts proteins into peptides ;
    -	In the duodenum food is mixed with pancreatic juice containing trypsinogen ; trypsinogen is activated to trypsin ; which converts remaining proteins to peptides ;
   -	Food is also mixed with bile ; which provides suitable pH for activity of enzyme trypsin ;
   -	Food proceeds to the ileum ; where it is mixed with intestinal juice containing enzyme peptidase ; peptidase break down peptides to amino acids ;
   -	Ready for absorption ;
			(total 16 max 10)
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