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INSTRUCTIONS: -	Answer question one and any other two questions


QUESTION ONE (30 MARKS)
a) Define the following parameters used in measurement systems;
(i) Accuracy									 (1 mark)
(ii) Precision 									(1 mark)
(iii) Sensitivity 									(1 mark)
b) 
A moving coil ammeter has a uniform scale with 100 divisions, the scale reading is 200 A and of a scale division can be estimated with a fair degree of certainty.  Determine the resolution of the instrument in ampres						 (4 mark)
c) (i) What is a transducer?								 (1 mark)
(ii) List three classes of transducers.							(3 marks)
(iii) What is the difference between analogue and digital instruments?		(2 marks)
d) (i) List three major subsystems of cathode ray oscilloscope				 (3 marks)
(ii) Differentiate between current and voltage 					(2 marks)



e) (i) Derive a balance condition for the Wheatstone bridge drawn below 		(5 marks)








(ii) Find the value of Rx at null balance, given  and .	(3 marks)
f) Explain briefly in your own words, the meaning of the following terms as used in instrumentation and measurement 
(i) Population 									(2 marks)
(ii) Sample										 (2 marks)
QUESTION TWO (20 MARKS)







Fig.2 a.c bridge.
(i) Using the figure 2 above, develop the conditions for balanced ac bridge in terms of the magnitude of impedances								 (10 marks)
(ii) 

An a.c bridge circuit working at 1 khz is shown in figure 2.  Arms a-b is a 0.2  pure capacitance; arm b-c is 500 Ω.  Pure resistance; arm c-d contains an unknown impendence and arm d-a has 300Ω resistance to parallel with a 0.1 capacitor.  Find the R and C, or L constants of arm c-d considering it as a series circuit				 (10 marks)
QUESTION THREE (20 MARKS)
a) (i) List four reasons why modern day instrumentation systems are mostly digital 	(4 marks)
       (ii) List down four disadvantages associated with analogue instruments 		(4 marks)
             (iii) Show with an aid of diagram how the current and voltages are measured in an electrical  
              circuit 										(3 marks)
	(iv)






Fig 3(a)								fig 3(b)
A resistance having a true value of 1KΩ is measured using a voltmeter resistance 10KΩ and an ammeter of resistance 10Ω as shown in figure 3(a) and 3(b) respectively.  If the supply used has an e.m.f of 6v, calculate the percentage error in the measured value using the above two possible instrument connections									 (9 marks)

QUESTION FOUR (20 MARKS)
a) (i) List two reasons why the international system of units (SI) is the mostly widely used systems in the world									 (2 marks)
(ii) Define the term resolution as applied in measurement system			 (2 marks)
(iii) A digital voltmeter has a read-out range from 0 to 99,999 counts.  Determine the resolution   
        of the instrument in volts when the full scale reading is 99.999v 		(3 marks)
b) (i) List the main parts of a cathode ray tube 						(3 marks)
(ii) List three power measurement methods in a 3-phase load			 (3 marks)
(iii) In a 2-wattmeter method of measurement of 3-phase power, the readings of the wattmeter are 3kw, and 1kw respectively.  Calculate the power and power factor for a balanced circuit											 (7 marks) 
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