                               SENIUOR  OLYPMIADS IOLOGY QUESTIONS 2013
1.(a) What does the trichromacy theory states?............................................................................................

     ………………………………………………………………………………………[1]

   (b ) The vestibular apparatus which detect movements and position of the head relative to gravity is composed of :

    ( i )   …………………………………….[1]

    (ii)   ……………………………………...[1]

   (iii)……………………………………….[1]

 (c ) (i) What is the significant of glycine in the spinal cord?

         …………………………………………………………………………………………………

         …………………………………………………………………………………………………

        (ii )  Explain what is meant by the term endorphins

………………………………………………………………………………………………

………………………………………………………………………………………………

…………………………………………………………………………………………[1]

(iii) Briefly explain the functions associated with serotonin

………………………………………………………………………………………………

………………………………………………………………………………………………

…………………………………………………………………………………………[2] 

(iv) Mention the enzyme which under normal conditions removes noradrenalin once it is reabsorbed at the synapses

…………………………………………………………………………………………..

…………………………………………………………………………………………[1]

(v) How does the enzyme mentioned above in question (iv) affect the level of noradrenalin in the brain?
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..[4]

ANSWERS FOR SENIOR BIOLOGY  OLYPIADS THEORY  QUESTION 1 ABOVE

1. (a) It states that different colours are produced by the degree of stimulation of each type of cone

(b) (i) Semicircular canals

      ( ii) Utricle

       (iii) Saccule

( c) It helps control skeleton movements by making muscles relax ( preventing their stimulation )

(ii) It makes endogenously produced morphine – like compound

(iii)- It is associated with control of moods , including depression , elation, and          

         mania

· It is also involved in the onset of sleep , sensory perception and temperature regulation in the hypothalamus      
(iv) Pep pills
(v) It increases the level of noradrenalin 

(vi) It increases the level of noradrenalin in the brain by inhibiting the action of Monomine oxide ( MaO)

- This is the enzyme under normal conditions removes noradrenalin once it has been reabsorbed at the synapses . Therefore prevents over stimulation.

Question2.

(a) Define the term phosphorylation

…………………………………………………………………………………[1]

(b) Name waste products formed during non-cyclic phosphorylation 

………………………………………………………………………………….[1]

( c ) Compare and contrast non- cyclic and cyclic photophosphorylation

	Non cyclic photophosphorylation
	cyclic photophosphorylation



	
	

	
	

	
	

	
	

	
	

	
	


(c) Explain the significance of cyclic photophosphorylation

…………………………………………………………………………………………

………………………………………………………………………………………..

…………………………………………………………………………………….[2]

(d) (e ) what role does NADP plays in non- cyclic photophosphorylation

……………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………………………………………[

ANSWERS FOR SENIOR BIOLOGY OLYPIADS THEORY QUESTION TWO (2) ABOVE.

2. (a) It is the addition of a phosphate atom (s) to an element or a compound

(b) Oxygen

 ( c)
	Non cyclic photophosphorylation
	cyclic photophosphorylation



	Electrons do not come back to the same molecule
	Electrons  come back to the same molecule

	First electron donor is water 
	First electron donor is P7000 (PSI)


	Involve both PSI and PSII
	Involve both PSI  only


	Last electron acceptor is NADP
	Last electron acceptor is P7000 (PSI)

	The net product are ATP, NADPH and NADPH and O2
	The net product are ATP only.


	
	


( d) It produces a proton – motive force pumping H+ ions across the membrane , This produces a concentration gradient that can be used to power ATP synthesis during chemiosmosis
(e) To oxidize hydrogen.
Question3

The table below refers to some enzymes involved in the digestion of carbohydrates in human digestive system

Copy and complete the table by writing the correct word or words in the blank boxes

	NAME OF ENZYME
	SITE OF PRODUCTION
	PRODUCTS OF REACTION

	(i) 

	Wall of intestine 
	Glucose plus galactose

	Sucrose 

	(iii) 
	(iv)

	(ii)
	Pancreas 
	Maltose


(b) The flowchart representatives the break down of starch in the human gut 

Starch …………..> Maltose ……………………..>

Glucose 

( i) Name two organs which produce amylase in humans

(ii) Describe how the release of amylase from each of these organs is controlled 

(iii) Describe the precise location of maltose in the human gut

Solutions to question 3

(a) ( i) Lactose

(ii) Amylase

(iii) Wall of intestine

(iv) Glucose + fructose

(b) (i) two of salivary glands; pancreas; small intestine
 (ii) Salivary gland : Un conditioned reflex ; food stimulates taste buds. Sensory neurons carry impulses to train , motor neutrons carry impulses from brain to salivary glands , salivary glands produce saliva containing amylase

Pancreas : Stomach contents arriving in small intestine stimulates release 

of CCK/CCK-PZ :  this stimulates synthesis of amylase

Small intestine: Do not release amylase : site of action is on epithelium of villi .

(iii) The cell surface membrane of epithelia cells of microvillus on villi of mucosa of duodenum.
Question 4. The graph below shows the responses of oat seedlings to various concentrations of externally applied Auxin

4 (a) Very low level / concentration less than 10-2 ppm of Auxin increase root growth /low level of Auxin

While shoots have an increase in growth , high level concentration of Auxin.

(b) Distilled water applied to oral seedlings 

( c ) Hydrogen ion secretion out of cytoplasm into cell walls is stimulated PH
(a) Give two difficulties between the responses of school and roots shown by the graph [2] 

(b) Suggest a suitable control of this investigation [2]

(c) Describe how the action of Auxin on cells of the root promotes growth [2]

(d) Explain why Auxin may  be used as selective weed killers in cereal crops [2]
(e) The movements by plant organs in response to external stimuli such as touch or changes in temperature or light level [2]

4 (a) Very low level/ concentration less than 10 -2 ppm of  auxin increases root growth / low level of auxin . While shoots have an increase in growth , high level concentration of auxin . While school have an increase in growth , high level concentration of Auxin.

                    (b) Distilled water applied to oat seedlings

                     (c ) Hydrogen ions secretion out of  cytoplasm into cell walls is stimulated ;   
             pH  outside cell decreases and promotes loosening of cell wall to allow cell to      
         extend ; by swelling due to osmosis.

( d ) Selective action / effects broad leaved plants / dicotyledons  more than cereals / monocotyledons less sensitive to these substance; causes twisted growth / stops or inhibit growth  

(f) Nastic movement  
 Question 5

a) Outline one function of each of the following in defending the human body  against bacteria infection

(i) Skin

(ii) Tear fluid

(iii) Gastric Juice

b) In vaccination against tuberculosis (TB), children are infected with a weakened strain of TB bacteria

i) Explain how this procedure can result in long term defense against TB

ii) Suggest why suffers from AIDS may contact TB, even though they have been vaccinated against it

c ) The body’s defense system may cause problems if a blood transfusion is carried out without pre – testing for the compatibility of the blood groups of  the donor and the recipient

( i) explain clearly the causes of failures of a transfusion of blood of group A into an individual of group O.   

 Solution to Question 5 a)

Skin : Thick continuous, keratinized layer reduces entry  reduces entry of bacteria into body acidity of sweat / sebaceous secretion discourage bacterial growth .
Tear Fluid : Contains the enzyme Lysozymes , which breaks down bacteria cell walls

Gastric Juice  : Acid / pepsin may digest bacterial

(b)  (i)  weakened strain induces production of antibodies ; by lymphocytes multiple rapidly / primary immune response ; some cells from multiplication form memory cells ; these survive for many years ; infection by the bacterium will cause memory cells to divide immediately so that their number increase faster than the numbers of pathogens.

(ii) Immune system impaired ; T lymphocytes/ CD4+ lymphocytes /T – helper cells infected by the HIV;  therefore B lymphocytes / phagocytes not activated .

( c) (i) Red blood cells from blood group A will have A antigen presents present on cell surface membrane ; individuals do not produce antibodies to antigens present in their own blood cells from group O   have neither A or B antigen present on cell membrane ; so group O individuals produce antibodies a and b ; if blood from group A is transfused into group O . individual antigen A will come into with anti body a and cause an immune response resulting in red blood cells clumping together / agglutination ; breaking down / heamolysis  

