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INDEX NUMBER…………………………………………………

Instructions

1. Answer all the questions.

2. Write legibly and tidily

3. Write only your INDEX NUMBER or NAME in the space provided.

SECTION A:  40 marks.

Answer all questions in this section. Circle the most correct answer.

1. When exposed to cold surroundings, the human body responds by shivering to generate body heat and erection of skin hair. This continues until the normal core body temperature is restored. This is an example of:

a) Negative feedback.
b) A malfunctioning control system.
c) Positive feedback.
d) A negative impact.
2. Which of the following is an example of positive feedback mechanism?
a) Shivering to warm up in a cold weather.
b) Release of more petrol as a car accelerates while going up a hill.
c) Sweating on a hot day and the blood vessels on the skin vasodilate.
d) Injury to a blood vessel results in bleeding and deformation of platelets. Deformation of platelets activates more platelets to deform and stick together platelets and form a platelet plug and blood clot. Then bleeding stops.
3. Which system contributes little to the maintenance of constant conditions in the internal environment?

a) Urinary system
b) Reproductive system
c) Respiratory system
d) Nervous system

4. Which of the following tissues heal quickest after an injury?

a) Bone
b) Muscle
c) Nerve
d) Epithelium
5. Which portion of the Na+/K+ATPase transports the two ions actively?
a) The α-subunit.
b) The β-subunit.

c) The α and β-subunits.

d) The Oubain binding site.
6. What is the normal value of pH of body fluid?

a) 7.15-7.25

b) 7.35-7.45

c) 7.55-7.65

d) 7.4
7.  Which of the statements below is true?

a) Facilitated diffusion uses thermal energy to move molecules down a concentration gradient.

b) An antiport actively transports two different substances in opposite directions.

c) Non-ionic diffusion is the movement of undissociated substances followed by their ionization once they cross the cell membrane.

d) All the above.

8.  Which of the following requires energy?

a)  Diffusion.
b)  Osmosis.
c)  Active transport.
e)  Facilitated diffusion.
9. A fast excitatory synapse follows the order:

a) (1)  neurotransmitter released (2)  diffusion across the synaptic cleft to a receptor protein (3)  binding of the neurotransmitter to receptor opens ion channels and positively-charged ions move in.

b) (1)  neurotransmitter released (2)  diffusion across the synaptic cleft to a receptor protein (3)  binding of the transmitter to receptor opens ion channels and negatively-charged ions move in.

c) (1)  neurotransmitter released (2)  diffusion across the synaptic cleft to a receptor amino acid (3)  binding of the transmitter to receptor opens ion channels and positively-charged ions move in.

d) (1)  diffusion across the synaptic cleft to a receptor protein (2)  neurotransmitter released (3)  binding of the neurotransmitter to receptor opens ion channels and positively-charged ions move in.

10. How does the human body respond to a buildup of a strong alkali in the extracellular fluid? 
a) By secretion of a strong acid.

b) By replacement with a weak acid

c) By secretion of another strong alkali.

d) By replacement with a weak alkali.

11. The resting membrane potential of -90 mV in an axon is a contribution of the:

a) Sodium diffusion potential.

b) Potassium diffusion potential.
c) Na+/K+ATPase.
d) All the above.
12. Transmission across a synapse is dependent on the release of

a) Neurotransmitters.
b) Neurotransmitter vesicle.
c) Neurons.
d) Receptor proteins.
13. Motor neurons take messages 

a) From the muscle cell or a gland to the central nervous system.
b) From the central nervous system to the central nervous system.
c) That are classified.
d) Away from the central nervous system to muscle cell or a gland.
11. Which part of the brain controls autonomic nerve function, satiety, respiration as well as regulation of hormones in the body?
a) Hypothalamus.

b) Brain stem.

c) Amygdala.

d) Basal ganglia.
14. Which of the following best explains why we stop feeling the clothes that we are wearing

a) Merkel’s  Discs are somewhat rigid in structure, and the fact that they are not encapsulated, causes them to have a sustained response.

b) Meissner’s corpuscles are rapidly adapting therefore the action potentials generated quickly decrease and eventually cease.
c) Ruffini corpuscles are a class of slowly-adapting mechanoreceptors.
d) Pacinian corpuscles allow influx of sodium ions and in the process, creates a receptor potential.
15. Which of the following characteristics best describes smooth muscle?

a) Voluntary and Spindle Shaped

b) Voluntary and Striated

c) Involuntary and Spindle Shaped

d) Involuntary and Striated

16. In a skeletal muscle which is relaxed and at rest:
a) Tropomyosin lies in the groove between the actin molecules.
b) Myosin heads are in contact with the active sites of actin.
c) Tropomyosin lies laterally out of the groove between the actin molecules.

d)  The bond between troponin I and actin is weaker than during the contraction phase.
17. Which of the following characteristics best describes cardiac muscle?

a) Voluntary and Spindle Shaped.
b) Voluntary and Striated.
c) Involuntary and Spindle Shaped.
d) Involuntary and Striated.
18. Which of the following cells form myelin sheath around axons in the central nervous system?

a) Schwann cells.
b) Oligodendrocytes.
c) Astrocytes.
d) Microglia.
19. Which cells of the nervous system can divide by mitosis?

a) Neurons.
b) Supportive cells.
c) Neurons and supportive cells.
d) Cells in the nervous system don’t divide once they have been formed.
20. Which of these are fat soluble?

a) Vitamin C.

b) Vitamin B12.

c) Vitamin A.

d) All of the above

21. Non-essential amino acids

a) Are stored in the body.

b) Are only needed occasionally.

c) Can be produced in the body.

d) Can be taken in supplements.

22. Which of the vitamins below is required for erythropoiesis?
a) Vitamin C.

b) Vitamin B12.

c) Vitamin K.

d) All of the above

23. Which of these minerals is required for formation of blood clot?
a) Zinc.
b) Iron.
c) Copper.
d) Calcium.
24. Of what use are fats to the human body?

a) Storage of energy.

b) Protection of organs.

c) Synthesis of some hormones. 

d) All of the above.
25. A sample of fluid collected from one of the fluid compartments in a normal body contained sodium (142 meq/L), potassium (4 meq/L) and phosphates (trace amounts). From which compartment was this fluid obtained?
a) Intracellular space.
b) Cytoplasmic space.
c) Extracellular space.
d) Intravascular space
26. Under an electron microscope, an unknown tissue is seen to have cells with numerous  smooth endoplasmic reticulum. What is the most probable function of this tissue? 
a) Synthesis of amino acids.
b) Detoxification of drugs.
c) Storage of steroids.
d) The entire above are correct.
27. An unknown cell, C, is a phagocyte and helps to protect the body against infective bacteria. Which organelle should be quite abundant in this cell?

a. Golgi apparatus.

b. Smooth endoplasmic reticulum.

c. Mitochondria.

d. Lysosomes.

28. What is the total number of chromosomes in human somatic cells by time Telophase comes to the end?
a) 46 pairs.

b) 23 pairs.

c) 23.

d) 11½.

29. Calculate the gram molecular weight of a molecule of MgCl2 dissolved in pure water, given that atomic masses of magnesium, chlorine, oxygen and hydrogen are 24, 35.5, 16 and 1 respectively.

a) 113 grams.

b) 95 grams.

c) 77.5 grams.

d) 59.5 grams.

30. Which of the following can be cited as the correct example of receptor-mediated endocytosis?
a) Infection of human body cells by HIV.
b) Engulfing of infective bacteria by white blood cells.
c) Movement of lipid-soluble molecules across the cell membrane.
d) All the above.
31. Which type of memory cannot be erased easily by dugs and substances that are subject to addiction and abuse?

a) Long-term memory.

b) Short-term memory of a few minutes.

c) Short-term memory of a few hours.

d) Short-term memory, no matter the duration.

32. Which of the following correctly defines a motor unit?
a) A muscle fibre that contracts to produce motor activity.
b) A motor neuron plus all the muscle fibres it innervates.
c) A neuron plus all the muscles innervated by that neuron.
d) A sensory neuron, the motor neuron it synapses with plus the muscle fibres they supply.
33. Dorsal root ganglia are collections of cell bodies of peripheral sensory neurons. In the central nervous system such clusters of cell bodies. are referred to as 
a) Ganglia.
b) Substances.
c) Commissures.
d) Nuclei.
34. Axons are held in bundles to form tracts in the central nervous system. In the peripheral nervous system  such bundles of axons form: 
a) Pathways.
b) Vessels
c) Nerves.
d) Neurons.
35. The wall of the oesophagus has skeletal muscle in its upper ⅔ and smooth muscle in its lower ⅔. From this it can correctly be concluded that 
a) The oesophagus is controlled by both the somatic nervous system and autonomic nervous system.
b) The oesophagus is under both voluntary and involuntary control.
c) Only the portion of the oesophagus with skeletal muscle can be controlled at will.
d) All these are correct.
36. Which of these nerve fibres transmit information about pain?
a) Type C.

b) Type Aα.

c) Type Aβ.

d) Type Aδ.

37. Which pathway conveys action potential from the red nucleus to the spinal cord?
a) Reticulospinal tract.
b) Rubrospinal tract.
c) Vestibulospinal tract.
d) Descending tract.
38. Calculate the number of osmoles in a solution magnesium chloride (MgCl2)
a) 6.

b) 4.

c) 3.

d) 2.

39. What is bulk transport?
a) Movement of many molecules across the cell membrane at the same time.
b) Movement of different substances across the cell membrane.
c) Movement of large volumes ingested food along the digestive system.
d) Movement of large volumes of insoluble fats along the lymphatic vessels.
40. What is an osmotically active particle?
a) An ion which diffuses freely across a semi-permeable membrane.
b) A molecule which cannot diffuse across a semi-permeable membrane but may influence the diffusion of other particles.
c) A particle which dissolves readily in a solute to produce a high rate of osmosis.
d) A particle which when added to a solution inhibits osmosis.
SECTION B  
Short Answer Questions.   40 marks                                                                     

Answer all the questions in the FOOLSCAPS provided.
41. a)   Briefly explain why a response along a polysynaptic reflex is more prolonged.

(4 marks)
b) State four differences between a chemical synapse and an electrical synapse.


(4 marks)
42. a)   Outline the role of troponin in contraction of skeletal muscle.
(4 marks)
b) State four characteristics of skeletal muscle.



(4 marks)
43. a)   State four reasons why the sick need food.



 (4 marks)
b) Describe four factors that can affect nutrition.


(4 marks)
44. Match each part of the central nervous system in column A with its correct function from column B.



A 





B
	a) Cerebellum.

b) Hippocampus.



c) Basal ganglia.


d) Limbic system.

e) Thalamus.

f) Somatic sensory area 1.

g) Hypothalamus.

h) Brain stem.


	i. Control of fear and aggression.

ii. Regulation of body posture and balance.
iii. Inhibition of unwanted characteristics in movement. 

iv. Maintenance of consciousness.

v. Coordination of rapid movement.            

vi. Regulation of the body temperature.  

vii. Perception and integration of sensations from all parts of the body. 

viii. Consolidation of short-term memory into long term-memory.  




(8 marks)
45.  a)  i) What is a chemically-regulated ion channel?
     ii) Give an example of one such channel and state where it is located.












(4 marks)
(b) Describe the effect of sympathetic stimulation on the organs listed below:

Example: Salivary glands: Constriction of ducts (hence decreased secretion of saliva).

i. Pupils.
ii. Heart.

iii. Sweat glands.

iv. Digestive tract










(4 marks)
SECTION C 

Essay.  
 20 marks                                                                     

Answer only one question in the FOOLSCAPS provided.
46. (a)
Outline the organization of the cranial outflow of the parasympathetic system. 










(10 marks)
b) Explain why crying is characterized with shedding of tears accompanied with a runny nose and coughs in between. 




(10 marks)
47. With the help of a well-illustrated diagram discuss the Na+-K+Pump under the following subtitles:

a) Introduction and location.

b) Structure.

c) Mode of operation. 

d) Inhibition.
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