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INSTRUCTIONS: 
Read these instructions carefully before attempting the paper.

1. Write your examination number in the space provided and on ALL the foolscaps used.

2. The paper consists of three compulsory sections: A, B and C.

3. Section A consists of 40 multiple choice questions which you should answer by circling the letter corresponding to only one most correct answer.

4. Section B consists of eight structured essay questions while C has two long essay questions. All must be answered in the foolscaps provided. 

5. Every answer in section B must have appropriate heading/title and sub-titles where applicable and must be explained in sentence clearly, using grammatically correct English. Any question answered without sticking to examination guidelines will not be marked. 

6. Copying a question to make it the title of the answer will be penalized with deduction of five (5) marks.

7. This paper contains a total of 10 pages.

EXAMINATION NUMBER………………………………………………………….
1. The following statements refer to propagation of impulses along axons. Which one is FALSE;

a) Myelinated neurons conduct impulses more slowly than non-myelinated neurons

b) Oligodendrocytes are responsible for myelination of neurons in the brain

c) Afferent nerves convey impulses from the brain to the periphery

d) Synaptic delay is longer in monosynaptic neurons than polysynaptic neurons

2. The memory storage center in the brain is in the;

a) Cerebellum

b) Cerebral cortex

c) The hippocampus

d) Substantia nigra

3. The following are TRUE about neurons EXCEPT;

a) Motor neurons are afferent

b) Motor neurons are efferent

c) Sensory neurons are afferent

d) Sensory neurons originate from the brain

4. Termination of the effects of neurotransmitters occurs via all the following processes EXCEPT;

a) Neuronal reuptake

b) Binding onto the postsynaptic receptors

c) Enzymatic degradation

d) Diffusion into the circulation

5. Excitatory Post-Synaptic Potentials (EPSPs);

a) Are responsible for post-synaptic membrane hyperpolarization

b) Always obey the All-or-Null principle

c) Depends majorly on chloride conductance

d) Are responsible for postsynaptic membrane depolarization

6. Which statement is TRUE concerning the Neuro-Muscular junction;

a) Acetylcholine is the main neurotransmitter

b) Devoid of motor end plates

c) Excitatory effect elicits relaxation

d) None of the above

7. The following statements are TRUE concerning sleep EXCEPT;

a) Sleep has a restorative effect on the brain

b) REM sleep may consolidate and strengthen memories

c) Dreaming occurs in non-REM sleep only

d) Penile erection occurs during REM sleep

8. Which of the following is not true about extracellular fluid

a) it comprises 40% of the adult human body fluid

b) it contains oxygen as well as carbon dioxide

c) it has large amounts of sodium chloride and bicarbonate ions

d) it comprises a third of total body water

9. The potential level across the membrane that prevents diffusion of an ion in either direction is called

a) Membrane potential

b) Resting potential

c) Action potential

d) Nernst potential

10. Diffusion of solvent molecules into a region in which there is a higher concentration of a solute is called

a) Active transport

b) Diffusion

c) Osmosis

d) Solvent drag

11. Temperature center is found in the:-

a) Hypothalamus 

b) Thalamus 

c) Pons

d) Cerebrum

12. The term used to describe, "cell drinking" is:-

a) Exocytosis

b) Phagocytosis

c) Pinocytosis

d) Diffusion

13. The junction between one neuron and the next, or between a neuron and an effector is called:

a) A synapse

b) A dendrite

c) A neurotransmitter

d) Neuromuscular junction

14. Which of the following is not true about slow nerve fibers

a) they have a twitch duration of 100 m/sec

b) they have a  more extensive blood vessel system for prolonged continued muscle activity

c) they are adopted for muscle activity that is of short duration

d) none of the above

15. Myoglobin

a) contains iron

b) is a component of myosin

c) found in the blood plasma carrying blood

d) inhibits transport of oxygen to the mitochondria

16. Which of the following is incorrectly paired

a) lambet Eaton syndrome:  Antibodies against Ca2+ channels

b) Myasthenia gravis: antibodies against muscarinic Acetylcholinergic receptors

c) Rigor mortis: Myosin heads attached to actin several hours after death

d) Endocytocis: Reverse of Exocytosis

17. Neuromuscular junction 

a) have axons without myelin sheath to assist in fast transmission of impulses to the axons.

b) Converge in one endplate to aid contraction

c) Have muscarinic receptions at the post synaptic membranes

d) Have vesicles containing acetyl cholinesterase in the are synaptic knob

18. 
Which of the following is true about synapses?

a) They transmit impulses in both directions 

b) Their excitability is increased by low levels of oxygen

c) Anaesthetic drugs increase transmission of impulses across the synapses


d) Increase Hydrogen ion concentration levels in the body depresses their activity

19. 
Which of the following statement is incorrectly matched?

a) Synaptic delay : 0.5ms

b) Resting membrane potential for a large mammalian have fiber: 90mv

c) Fast muscle fibres : 140m/s

d) Endplate potential : 0.05mv

20. 
Initiation of Action potential in skeletal muscle by stimulating its motor nerve

a) requires spatial facilitations

b) requires temporal facilitations

c) requires release of nicotine

d) requires release of acetylcholine

21. 
Inhibitory post synaptic potentials (IPSPs)

a) are produced by the process of indirect inhibition

b) interact with other inhibitory potentials to move the membrane potential of the postsynaptic neurone away from firing level

c) occur in skeletal muscle

d) are produced by a decrease in  Calcium conductance 

22. The   action potential of a neuron

a) is terminated by efflux of K+

b) declines in amplitude as it moves along the axon

c) results in a transient reversal of the concentration gradient of Na+ across the cell membrane

d) is not associated with any net movement of Na+ or K+ across the cell membrane

23. 
The resting membrane potential of a cell

a) is dependent on the permeability of the cell membrane to K+ being greater than permeability to Na+

b) falls to zero immediately  when Na – K+ Atpase in the membrane is inhibited

c) is usually equal to the equilibrium potential for Na+

d) is markedly altered if the extracemular Na+ concentration is increased

24. Which one of the following is incorrectly matched

a) Filtration : proteins

b) Active transport: Na+

c) Facilitated diffusion: Oxygen

d) Non ionic diffusion: H2CO3
25. 
The Gibbs-Donnan effect

a) causes swelling of the cell

b) is present in all cells of the body

c) is applicable only where proteins are

d) is concerned with solvent drag

26. Na –K+ ATPase pump


a) Has sites for binding Na+ ions on the portion of the protein that protrudes to the interior of the cell

b) Adjacent to the potassium bind site there is an ATP binding site

c) Has an ouabain binding site on the smaller protein

d) is a transport process that pumps Na+ to the inside and potassium to the outside

27. 
The following are effects of dennervation of a muscle apart from

a) Hyperplasia

b) Atrophy

c) Supersensitivity

d) fibrillations

28. Which of the following is true about rigor mortis

a) occurs due to less ATP available to cause attachment of myosin heads to actin

b) Its caused by autolysis of by lysosomal enzymes

c) Cross bridges are attached to actin in a fixed abormal way

d) it’s a state of contracture that is present when calcium is not pumped back to the cisterns

29. Which of the following describes muscle spasms

a) Its accompanied by pain all the time

b) Its always caused by metabolic abnormality

c) its in a voluntary action

d) it’s a negative feedback mechanism

30. Protoplasm is basically made up of all the following apart from

a) Proteins

b) Lipids

c) Carbohydrates

d) Electrolytes

31. Which of the following are correctly matched

a) Peripheral cell membrane proteins: protrude all the way through the membrane

b) Integral proteins: act as enzymes

c) glycocalyx: carbohydrate coat found on the inside of the cell

d) Peroxisomes: contain hydrolases

32. 
Lysosomes-

a) digest any cellular structures

b) contain oxidase enzymes

c) oxidise many substances that might otherwise be poisonous

d) are also referred to as digestive  organ of the cell

33. 
Which of the following is not a function of Endoplasmic reticulum?

a) provides enzymes that detoxify drugs that might damage the body

b) provides enzymes that control breakdown of proteins for liberation of Energy

c) synthesis of proteins

d) synthesis of cholesterol

34. The following are examples of primary active transport apart from
a) calcium pump

b) Co-transport of Na with amino acids

c) reabsorption of Hydrogen in the renal tubules where energy is needed

d) None of the above

35. When using Goldman-Hodgkin-katz equation, which of the following is not considered

a) Polarity of the electrical charge of each ion

b) Concentration of respective ions on both sides

c) surface area of the membrane

d) molecular weight of each ion

36. Post tetanic facilitation

a) occurs after tetanic contractions have occurred with no rest period

b) are caused by accumulation of Na+ and K+ ions inside

c) the synapses are less responsive after the rest period

d) the transmitter release is increased after the rest period

37. Habituation

a) results from inhibition of synaptic pathway

b) results from over activity of synapses hence wearing of nerve

c) results from facilitation of nerves

d) occurs when Na+ and K+ activation gates open slowly

e) is a synonym of tetanic facilitation

38. The function tropomyosin in skeletal muscle include

a) sliding on actin to produce shortening

b) release calcium after initiation of contraction

c) binding to myosin during contraction

d) act by covering up the sites of where myosin binds to actin at rest

The following question indicate whether its true of false ( ½ a mark each) 

39. The intracellular fluid has more proteins

40. Extracellular fluid has more potassium ions

41. The cell membrane is more permeable to sodium ions rather than potassium ions.

42. Not all ribosome’s occurring in the cells are attached to the endoplasmic reticulum

43. The area between two adjacent Z Lines in a muscle fiber is called sarcolemma

SECTION B

44. Match column A with the most appropriate in column B; (4 Marks)

	COLUMN A
	ANSWER
	COLUMN B

	1. Pseudostratified epithelium
	
	A. Phagocytic cells in the CNS

	2. Startified squamous non-keratinized epithelium
	
	B. Support cells in the CNS

	3. Schwann cells
	
	C. Lining respiratory tract

	4. Astrocytes
	
	D. Myelination of peripheral neurons

	5. Microglia
	
	E. Lining mouth and vagina


a) Define physiology                                                                  ( 1 mark)

b) State the all or none law                                                        ( 2 marks)
c) List two causes of refractory period                                      ( 2 marks)
d) Give the importance of refractory period                               (2 marks)
45. Illustrate the process of exocytosis as it occurs in body cells          (4 marks)
46. Given the chemical formula of calcium chloride as CaCl2  (Ca = 40 and Cl = 35.5);

a) Calculate the molecular weight of calcium chloride                     (1 mark)
b) State the valency of calcium and chlorine                                     (1mark)
c) How many equivalents of calcium ions are there in one mole of calcium chloride?                                                                                         (1 mark)
d) How many equivalents of chloride ions are there in one mole of calcium chloride?                                                                                        (1 mark)
47. Ouma attended all lecturers from 8.00am to 5.00p.m in the evening. After supper he went to the library and studied up to 10.00p.m. He went to the room where he tried reading again but was too drowsy to understand anything so he slept. He later woke up at 2.00am on remembering that he had a paper the following day and was not well prepared. At that thought he got up to read, but first he ate two slices of bread and cocoa. He then studied for one hour & slept.

a. Using your knowledge of nerve transmission explain in details the reason for Oumas drowsiness and lack of understanding at 10.00pm                                                                                                                                                                                                                                     

                                                                                             (4 marks)

b. Explain two possible causes for Ouma’s improved concentration when he woke up at 2.00 am                                                                           

                                                                                            (4marks)

a. Give examples of two neurotransmitter that are both inhibitory and excitatory                                                                               

                                                                                                          (2 marks)

b. Explain briefly the mechanism of action of glycine on a postsynaptic cell                                                                                                

                                                                                                        (2 marks)

48. Kibowen was received in KNH casualty with a fracture on the left leg. He was admitted in the orthopaedic ward and discharged on the 2nd day with a plaster on the left leg. After six weeks, the plaster was removed and the doctor made the following observation:-

The left leg was thinner than the right leg, and the leg was stiff and could not function well for it was stiff. He was asked to see a physiotherapist.

 Explain the process by which the leg became thinner                                   (3 marks)
49. State the three ways in which neuro-transmitter effect is terminated during synaptic transmission                                                                               (3 Marks)
50. State four factors  that affect the rate of diffusion                                  (3 marks)
SECTION  C

a) Explain the process of skeletal muscle contraction and relaxation      ( 11 marks)  
b) Describe three (3) pathways that energy can be generated for muscle contraction                                                                                    
                                                                                                             (9 marks)  

a) State the effects of sympathetic neuro-transmission on the following systems; 

                                                                                                          (4 marks each)

i. The cardiovascular system (heart and blood vessels)

ii. The respiratory system

iii. The gastro-intestinal system

iv. The urinary system

b) Outline 4 functions of the medulla oblongata                             (4 marks)
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