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INSTRUCTIONS

Read these instructions carefully before attempting the paper

i) Write your examination number in the space provided and on ALL the answer sheets used.

ii) The paper consists of three sections A, B and C. All questions in sections A and B are compulsory. Choose ONE question in section C.

iii) Section A (40 marks) consists of 40 multiple choice questions. Select by circling the letter corresponding to the correct answer from FOUR choices given in each question  or as instructed otherwise

iv) Section B (40 marks) consists of TEN short answer questions.

v) Section C consists of TWO essay questions (20 marks). Answer ONE.

SECTION A; Multiple Choice Questions (40 marks)
1. Which of the following is true about the parasympathetic system
a) decreases blood flow to the skin.

b) mediates many reflexes that regulate the digestive, urinary, and reproductive systems.

c) is responsible for the fight or flight response.

d) causes an increase in metabolism.

2. Neurotransmitters that increase postsynaptic membrane permeability to sodium ions and triggers nerve impulses are said to be 

a) inhibitory 
b) excitatory 
c) active 
d) neutral 
3. Which of the following hormone pairs are involved in regulation of blood glucose

a) Insulin and Glucagon

b) Glucagon and calcitonin

c) Insulin and Prolactin

d) Calcitonin and Prolactin

4. Which of these parts of a muscle cell stores calcium

a) Endoplasmic Reticulum

b) Sarcoplasmic reticulum

c) Myosin

d) Actin

5. Which of these statements about the sympathetic nervous system is true
a) Promotes a rest and digest response

b) Causes constriction of the pupil

c) Stimulates salivary gland secretion

d) Enhances blood flow to skeletal muscles and lungs

6. The following is true about potassium

a) Represents  90% of extracellular  cations

b) Plasma concentrations  ar about 95
- 103 meq/l

c) Plasma concentrations are about 3.8- 5.0 meq/l

d) Plasma concentrations are about 4.6- 5.5 meq/l

7. Why is the continued presence of neurotransmitters in the synaptic region undesirable?

a) It results in sustained stimulation of the post-synaptic  region

b) It causes pre-synaptic membrane stimulation

c) It causes  further exocytosis of neurotransmitters

d) It causes reduced stimulation of the post-synaptic region

8. Which of the following receptors detect dehydration

a) Mechanical receptors

b) Photoreceptors

c) Osmoreceptors

d) Touch receptors

9. Hydrocephalus results from which of the following

a) Increased drainage of the cerebrospinal fluid

b) Reduced drainage of the cerebrospinal fluid

c) Increased drainage of synovial fluid

d) Reduced drainage of synovial fluid

The graph below illustrates the action of a carrier protein that is capable of transporting molecules of either substance X or Y. Use it to answer question 10 and 11.
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10. Apart from saturation, which other property of carrier proteins does the graph highlight?

a) Specificity

b) Competition

c) Inhibition

d) Selectivity

11. How does the presence of both molecules in a fluid compartment affect the ability of the carrier protein to transport molecules of only one of the two?

a) The carrier transports none of  X or Y

b) The carrier transports more of each

c) The carrier transports less of  X and less of Y but in equal concentrations

d) The carrier transports more of Y than X

12. Which of these units is the molecular weight of a substance expressed in grams?

a) Osmole
b) Equivalent

c) Normality

d) Mole

13. Which of the following statements about location and function of lymphoid tissue is true?

a) Located in the lungs and facilitates movement

b) Located in the lumen of blood vessels  and facilitate filtration

c) Located beneath the skin and facilitate protection against loss of body heat

d) Located in the tonsils and offer protection against infective microorganisms

14. During the relative refractory period of action potential

a) A second action potential can never be generated

b) The membrane can be depolarized easily and readily

c) A second action potential can be generated only if the stimulus is very strong

d) The membrane is absolutely refractory

15. Why is the physiologic effect of norepinephrine secreted as a neurotransmitter so short-lived compared to that of epinephrine secreted at the adrenal medulla?

a) Epinephrine is the more stable of the two catecholamines

b) Norepinephrine is readily metabolized by monoamine oxidase in the post synaptic membrane

c) Norepinephrine is secreted in less quantity

d) The adrenal medullary cells are always hyperactive hence secrete large volumes of epinephrine

16. Co-transport and counter-transport are types of 

a) Facilitated diffusion

b) Simple diffusion

c) Primary active transport

d) Secondary active transport

17. Which of the following groups of cells do not undergo mitosis frequently?

a) Blood-forming cells

b) Cells in the germinal layer of the skin

c) Epithelial cells of the gastrointestinal tract

d) Skeletal muscle cells

18. Which pressure can be defined as the pressure necessary to prevent the migration of solvent molecules?

a) Hydrostatic pressure

b) Oncotic pressure

c) Osmotic pressure

d) Water pressure

19. While relaxation in skeletal muscle results from dissociation of calcium-troponin C complex, in smooth muscle relaxation occurs after dissociation of

a) calcium-tropomyosin complex

b) calcium-calmodulin complex

c) calcium-troponin C complex 

d) calcium-troponin I complex

20. Which body compartment contains the largest volume of water?

a) Intravascular space

b) Interstitial space

c) Intracellular space

d) Extracellular space

21. Which of the following is true of exocytosis?

a) Constructive pathway involves the use of clathrin polypeptide

b) May require energy and calcium ions.

c) Non-constructive pathway does not involve the use of clathrin polypeptide

d) Substances are transported from the outside to the inside of the cells.

22. Factors affecting diffusion include the following except:

a) Temperature
b)particle size 
 c)humidity
d)concentration gradient

23. Which of the following is false?

a) Nociceptors provide information about the position of the body

b) Baroreceptors are sensitive to changes in pressure

c) Teleceptors provide information about distance

d) Interoreceptors are concerned with the internal environment of the body.

24. Motor division of the CNS is concerned with the following except

a) Contraction of the skeletal muscles

b) Visceral activities

c) Sweating and lactation

d) Cognitive activities.

25. The Bell-Magendie law is concerned with:

a) The reflex arc in relation to the spinal cord

b) Different levels of activities in the brain

c) Certain areas of the cerebral cortex

d) None of the above.

26. Which of the following are types of endocytosis?

a) Phagocytosis and osmosis

b) Pinocytosis and active transport.

c) Facilitated diffusion and solvent drag.

d) Phagocytosis and pinocytosis

      27.  Initiation of the mitotic spindle occurs during the following phase 


a)  Metaphase


b) Prophase


c) Anaphase


d) Telophase

     28. The end plate potential in a muscle fibre is an example of:

a)  Inhibitory post synaptic potential (IPSP)

b) post synaptic Potential (EPSP)

c) Hyper polarization

d) (B) and (C) above

    29. Post translational modification and packaging of proteins is a major function of  the following organelle.

a) Endoplasmic reticulum

b) Lysosomes

c) Golgi apparatus

d) Secretory granules

 30. Which of the following is characteristic of connective tissue?

a) Aggregated polyhedral cells

b) Intertwining elongated processes.

c) Small amount of extracellular matrix

d) Abundant amount of extracellular matrix.

31. The basal ganglia is mainly concerned with:

a) Long term memory

b) Short term memory

c) Sleep patterns

d) Planning voluntary movement

32. Which of the following processes involves the regulatory action of ca++?
a) Muscle contraction

b) Blood coagulation

c) Nerve impulse transmission

d) All of the above.

33. One of the following glial cells is responsible for the production of myelin sheath in the central nervous system.

a) Schwann cells


c) Astrocytes

b) Oligodendrocytes


d) Microglia

34. Which of these units is the molecular weight of a substance expressed in grams?

a) Osmole


b) Equivalent

c) Normality


d) Mole

35. All myocardial cells contract as one functional synctium owing to the presence of:

a) Mitochondria.

b) Large numbers of K+ ion channels.

c) Electrical synapses.

d) Phosphocreatinine

.

36. An abundance of mitochondria in any cell signifies

a) That the cell is able to synthesize adenosine tri-phosphate.

b) An increased demand for energy within that tissue.

c) That the cell generates energy by aerobic means.



d) All the above.

37. Proteins that are secreted by cells are generally
a)  not synthesized on ribosomes that are bound to endoplasmic reticulum
b)  are synthesized in the mitochondria
c) packed in the Golgi apparatus
d)  moves across the cell membrane by endocytosis
38. The somatic cells containing the full complement of 46 chromosomes in their nuclei, containing all the genes necessary for carrying out the cell activities are called
a) autosomes
b) haploid cells
c) allosomes
d)diploid cells
39. Excessive formation of a substance/ secretion in the body is controlled in order to maintain homeostasis by
a)  positive feedback mechanism
b)  negative feedback mechanism
c) osmosis
d) haemodynamics
40. The following is true about skeletal muscle
a) obeys all or none phenomenon
b)  becomes less excitable when its membrane becomes hyperpolarized
c)  has a resting membrane potential positive inside
d)  contains excessive Na+ in intracellular compartment
SECTION B; Short Answer Questions (40 Marks)
41.  Explain why the plasma membrane has selective permeability. 


(5 marks)
42. Give the functions of the listed cell organelles 




(5marks)

a) Golgi apparatus

b) Lysosomes

c) Rough Endoplasmic reticulum

d) Nucleus membrane

e) Nucleolus

43. Select the physiologic concept in set I and match it with its appropriate description or explanation in set II.








(5 marks)
SET I
Neutralization; Detoxification; Convergence of impulses; Divergence of impulses; Donnan effect

Negative feedback regulation; Gibbs-Donnan equation; Positive feedback regulation; Bell-Magendie law; Labeled line principle.

SET II
e) Many different organs of the body respond to a single stimulus upon activation of the sympathetic nervous system.  _____________________________
f) The type of sensation felt when a nerve fibre is stimulated is determined by the point in the nervous system to which the fibre leads. ​​​​​​​​​​​​​​​​​_______________________________
g) Movement of ions across the capillary wall is influenced by the plasma proteins present in the capillaries.________________________________________________
h) Increased growth of smooth endoplasmic reticulum in liver cells (hepatocytes) leads to a rapid conversion of lipid-soluble compounds to water soluble and less active forms
______________________________________________________. 
i) Contraction of the uterus causes more stretch of the wall of cervix by the head of foetus. More of this stretch leads to stronger uterine contraction and this cycle continues until the baby is born.______________________________________
44. Briefly explain the relationship between mitosis and cancer 


(3 marks)

45. Describe the buffer systems that operate to maintain body pH at a near constant level (4 marks) 
46. Differentiate between uniports and symports  




(2 marks)
47. a) State four functions of the cerebral cortex




(2 marks)

      b) Distinguish between monosynaptic and polysynaptic reflexes. 

(2 marks)

48.  a)  Define the neuromuscular junction (NMJ)




(1 mark)

        b) Explain excitation – contraction in skeletal muscle. 



(2 marks)

49.  a) Name the four tissue types in the human body. 



(2 marks)

       b) State the main function for each of the above tissues



(2 marks)

50. Describe the components of a monosynaptic reflex arc



(5 marks)
SECTION C; Essay (20 Marks) Answer only ONE
51. a) Define a neurotransmitter 






(1 mark)

       b) Describe briefly three classes of neurotransmitters giving appropriate examples.













(9 marks)

       c) Outline the sequence of events in a synaptic transmission


(10 marks)

52.  a) Describe five major types of forces that produce movement of substances 
between body fluid compartments








(15 marks)

      b) Describe the sequence of events during muscle relaxation 


(5 marks)

***END***
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