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Paper 1 of 3 — EEE 320 - 2024/2025 - Second Semester -
Measurement and Instrumentation
Level 200 • Second Semester • PastQuestion

SECTION B

QUESTION 4

# State the three (3) various types of trahyducers with one example each, and their respective
working
Principles (6 marks)
b. State the formula of a paralle! plate capagitor and define its parameters (2 marks)
© Differentiate between analogue and digital voltmeters (2 marks)
d. A parallel plate capacitor kept in the air has an area of 0.50012 and is seporated ach other by «
distance of 0.04m, Calculate the paraltel plate capacitor

late its 3
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Level 300 • Second Semester • PastQuestion
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INSTRUCTION: Answer any 5
QUESTION 1

coil (PMMC)

a. With a suitable sketch.

D°Arsonval meter (6 marks)
b._ A series circuit of two tesistors Ra = 25kQ and Rb = 10kQ is supplied by a 30V supply. A
voltmeter 1s
used to measure Vpp. The sensitivity 0 meter is used on 10V range. Draw
the circuit and Find the percentage error (5 marks)
Define the following measurement terms:

(3 marks)

describe the principle of operation of a permanent magnet moving

f the voltmeter is 1kQ./V. the
due to its loading effect.

c.
(i) Resolution (ii) Sensitivity (iii) Reproducibility
QUESTION 2
a. With the aid of necessary circuit diagram; derive the general formula for the balance condition of
an
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AC bridge circuit. sae (6 marks)
‘b. The impedances of an AC bridge is given as: Z, = 200 4 30° Q, Zo = 150 Z0°Q, 2,=250 - 40° Q.
Determine the constant of the unknown arm. (4. marks)
c. Explain the different types of forces necessary for satisfactory operation of Electromechanical
indicating instrument. . (4 marks)
lag Abe, Si LS
Dian 62 ho yppbecks
QUESTION 3 Ake ieee
- pea ge anh een ccnanlel: BFE.
a. Draw Maxwell bridge circuit and derive the formula for Rx and Lx 4 be sutaed th a ree marks)
Aine » TOE
ae tttentns ont og (© marks)

b. State the laws of thermocouple

¢. Using the Schering bridge in figure 1 below, calculate the values of the
fe ssn ends Cy and the equivalent series resistance Rx i] Laat Oe teenie (3 marks)
ower factor and Joss angle a Wea d lace 90g.
Thy chelg, SOE tal Sas?
A on OR TRS ew aed tian
Ris Rodded fo emg, ho ithe: Wika,
e00K ; : H foe og. $f ne & ode
RZ = 300 ghms % dhe b wie

SPMD Sy poh lige, 2
) LAW OF INTE en. Mite
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QUESTION 4

a. With a suitable sketch, describe the operating principle of a Cathode ray tube (CRT) Oscilloscope
. i " © (6 marks}
b. State any four precautions taken using multimeter for measurement (4 marks)

——“'"With the aid ofa circuit diagram, design a multi-range ammeter whose ranges are ImA, 10mA
and

100mA. Using a 50#A D*Asonval movement with a resistant of 200022. (4 marks)
QUESTION 5
a. With a neat sketch, explain the operation of a Linear Variable Differential Transformer (LVDT)
and
(8 marks)

state its applications
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b. Outline the various tests use for locating underground cable faults (4 marks) dy

c. A parallel plate capacitor kept in the air-has an area of 0.50m2 and is separated from each other
by a

distance of 0.04m. Calculate the capacitance of the parallel plate? (2 marks)
QUESTION 6 bs
a. .With a simple sketch, describe the operation of a strain gauge. (6 marks)
-b.. Briefly explain.the types-of faults that.are most likely to occur with underground cables (6
marks)
‘ce. .Calculate the output voltage of a 4- ve ud 2R ladder DAC with a reference voltage Vrer = 5V
and input
binary code 1011 Ceyne ey (2 marks)
QUESTION 7
a. i. What is thermistor? State the ailvanitages of thermistors (5 marks)
ii. Briefly describe the following and state their applications
NTC, PTC, RTD, ADC and DAC i (5 marks)
b. A strain gauge’ has a gauge factor of 2. The original resistance is 120Q. If a strain of 0.001 is
applied,
calculate the change in resistance. ° = - (2 marks)
c.’ A thermistor with a resistance of 10kQ at 25°C has a temperature coefficient of resistance of 4%
PC.
Calculate its resistance at 30°C. a (2 marks)
a)

Aofl

ines bone

HANAN,
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