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This paper consists of FIVE questions. Question ONE is compulsory. Attempt any other two
questions.

Do not write on the question paper.

QUESTION ONE (COMPULSORY)

a)

b)

c)
d)

State the three classes of systematic errors. (3 marks)

With an aid of a diagram, describe the operation of electric tachometer as used in
measuring speed of a rotating shaft. (10 marks)

Draw a potentiometric A/D converter hence describe it’s operation. (9 marks)
The output of LVDT transducer is connected to a 20volts voltmeter through an amplifier
whose amplification factor is 100. An output of 4mvolts appears across the terminals of
the LVDT when the plugger moves through 0.8mm. the voltmeter has 50 divisions and

1 .. )
scale reads o of a division. Determine:

(1) Sensitivity of the LVDT

(i1) The sensitivity of the entire system

(1)  Final output voltmeter reading

(iv)  Resolution of the system (8 marks)
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QUESTION TWO (20 MARKYS)

a) With the aid of Fig Q2(a), derive expressions of the un known inductance L, and
unknown resistanceR,,. (12 marks)

Cs
HE’
Ay
Fig Q2.(a)
b) Show that the gauge factor of a strain gauge transducer is give by
Ap/
G=1+2u +r/p (8 marks)
L

QUESTION THREE (20 MARKS)

a) With an aid of a diagram, show that the resistance measurement using ammeter-voltmeter
method is given by;

Rx - RmRv
Ry—Rm

(6 marks)

b) The A.C bridge shown in Fig Q3(b) is used to measure the capacitance C, and resistance R,.

) Derive the balance equation of the bridge
(i1) Given that R; = R,, C, = 0.2uF, R, = 2.5kQ and the frequency of the supply is
1kHZ. Determine the values of R, and C, at balance. (14 marks)
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Fig Q3(b)

QUESTION FOUR (20 MARKS)

a) With an aid of a circuit diagram, show that the power factor determined using a two-
wattmeter method for power measurement is given by:

P.F=COS {tan~'V3 (222 (12 marks)

P+ P,

b) Two watt meters connected to a three phase motor indicate the total power input to be
12kw. The power factor is 0.6. Determine the reading of each watt meter. (8 marks)

QUESTION FIVE (20 MARKYS)

a) A strain gauge having a resistance of 120€2 and a gauge factor of 2 is connected in series

with a ballast resistance of 120Q across a 12 volts supply. Determine the difference

between the output voltage with no stress applied and with a stress of 140MN/m? The

modulus of elasticity of the member undergoing strain is 200GN/ m2. (10 marks)
b) With the aid of a diagram, describe the operation of ballistic galvanometer as used in
magnetic flux measurement. (10 marks)
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