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INSTRUCTIONS: Answer question one and any other two questions

QUESTION ONE (30 MARKS)

a) Explain the meaning of the following characteristics of an electronic measurement

system

i Linearity (2 marks)
il Sensitivity (2 marks)
iii. Resolution (2 marks)

b) A certain diff-amp has a differential voltage gain of 2000 and a common-mode gain of

0.2. determine the common mode rejection ratio (CMRR) and expressit in decibel
(3 marks)

c) Determine the gain of the amplifier in the figure below (2 marks)
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d) Withthe aid of a schematic diagram briefly explain the working of a flash anal og-to-
digital converter (DAC) (8 marks)

e) i. Withtheaid of adiagram, describe the architecture of a microcontroller (6 marks)

ii. Write an arduino code that reads the voltage values of the pofentiometer in figure

1.2 and displaysitinaLCD screen (5 marks)

QUESTION TWO (20 MARKY)

a) With an aid of ablock diagram, briefly explain the roles different elementsfound in a

weight measurement system (20 marks)
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b) i. Give the name of the circuit shownin figure 2.1 (2 marks)
ii. Derive an expression for the voltage between points AB (4 marks)

iii. Give an expression for R4 in terms of R1R2 and Rs that must be satisfied for Vag to

be zero (3 marks)

iv. What is the name given to the condition described in question 2(iii) (2 mark)

QUESTION THREE (20 MARKYS)

a) State four characteristics of apractical operational amplifier (4 marks)

b) i. Draw aschematic diagram showing how a thermister may be interfaced with the
following circuit elements, deflection bridge, operational amplifier, analog to digital
converter (ADC), microprocessor and alphanumerical display device (8 marks)
ii. Briefly explain the roles of key components in each section of the circuit diagram
drawn in question 3b(i) (8 marks)

QUESTION FOUR (20 MARKYS)
a) Withtheaid of well labelled diagrams, explain the working principle of the following
sensing elements

i Strain gauge (5 marks)
ii. Differential capacitive displacement sensor (5 marks)
iii. Differential reluctance displacement sensor (5 marks)
iv. Piezo-€lectric accelerometer (5 marks)
V. lon selective electrode (5 marks)

Meru University of Science & Technology is ISO 9001:2015 Certified
Foundation of Innovations Page 3



