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EGERTON UNIVERSITY

DEPARTMENT OF ELECTRICAL AND CONTROL ENGINEERING

ICEN 326: INSTRUMENTATION AND CONTROL

CATI DATE: 16/04/2014 " TIME: 1HR 30MIN

INSTRUCTIONS: ATTEMPT ALL QUESTIONS

/

QUESTION ONE (20MKS)

(a) By using the virtual ground concept at point X or otherwise, derive an expression for the output voltage
Vout, for the following op-amp circuits.
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(b) (i) State and explain 3 main reasons for making measurements [3mks]

(i) Draw the diagram of an A.C  instrumentation amplifier (A.C 1A) and derive an expression for its

voltaggqgain. Ay i L O 0 [8mks]
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QUESTION TWO (20 MARKS)

(a) With the aid of diagrams, explain the construction and operation of the following transducers:-

(i)  Strain gauge : ESmks]

(i) Piezoelectric crystaL/--"” [3mks]

il Rotaf;Potentlometer [3mks]
(eve DNy

(b) (i) Explain the need for modulation (Give at least 3 reasons) vie X\ 3 hf 7 [3mks]

(i) Briefly explain how Amplitude modulation (AM) is used in instrumentation to amplify slowly
varying signals such as output from strain gauges. [4mks]

(iii) Briefly describe any 4 display and 4 recording devices that you know. [4mks]

QUESTION THREE (20 MARKS)

(a)  With the aid of a static error tree, name and bneﬂ;; explain the v@mus errors that can occur ina
& *‘5
measurement and how they can be mmlmlzedc :‘5 [7mks]
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/(b) Impleme;‘t the algebraic equation 4 = 5x —/7y +3z + 6 using a minimum number of op-amps

s assurré the following voltage sources are available- x, y, z and 12V dc) [use 1

res:stors for All
input resistors, Hint. Use the non-inverting adder], T » [8mks]
(c) Differentiate between the following: - [5mks]
0] Transducer and sensor
(if) Passive and active transducer
(iii) Accuracy and precision // ‘M“\\

(iv) Resolution and threshold " : p /qg"‘
(v) Amplitude and frequency modulatio€




