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QUESTION 1

a) List five (5) sources of error for dynamic characteristic.
(5 marks)

b) Explain the difference between absolute error and relative error.

(4 marks)

c) Referto Figure 1, calculate the error percentage and accurate percentage if meter ampere
shows the value of 4 mA.

2KQ
4 mA
15VT 2KQ
Figure 1
(6 marks)
d) Given expected voltage value across a resistor is 99 V. The measurement is 97 V.
Calculate:
i) The relative accuracy (3 marks)
ii) The % of accuracy (2 marks)
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QUESTION 2
a) Describe the principal of operation for D'Arsonal Meter Movement (5 marks)
b) Figure 2 shows an Aryton shunt of an ammeter with a current range of 0 — 1 mA, 10 mA,

50 mA and 100 mA. A D’ Arsonval movement with an internal resistance of 100 Q and full
scale current of 50 pA is used. Calculate the value of RA, RB, RC, and RD.

RA

1mA

RB
10mA

é

50 mA

RC

100 mA
RD

H*
R

Figure 2

(16 marks)

A basic D’arsonval movement with full-scale deflection of 500Q2 coil resistance and 50uA
current full-scale deflection is used as a DC voltmeter. Determine :

i) The sensitivity value, S. (3 marks)

i)  The value of the multiplier resistance,Rs needed to measure a voltage range of 0-
10V.

(4 marks)
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d) Two different voltmeters are used to measure the voltage across R2 in the circuit in Figure
3. The meters are as follows:

Voltmeter 1 :5 V range, S = 20 kKQ/V.
Voltmeter 2 :10 V range, S = 20 KQ/V.

Let Vs = 40V, R1 =20 kQ, R2 = 1 kQ and R3 = 10 kQ. |dentify which voltmeter introduces
least error due to loading.

R1

— Vs R2

R3
AAA—

Figure 3
(12 marks)
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QUESTION 3

a) Describe how 2-Bit Asynchronous Counter working. (4 marks)
b)  Dual-slope A/D converter also known as counter-ramp or digital ramp ADC. It commonly
used in measurement instruments such as digital Voltmeter. Describe how the Dual-

slope A/D converter functions with the help of a related diagram.
(6 marks)

c) Describe the operating principle of a ramp type digital voltmeters (DVM) based on Figure

4.
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Figure 4
(6 marks)

d) 3%digit is the number of digit positions used in a digital meter. Calculate the resolution

of a 3% digit display on:
i) 1V
ii) 10V

(4 marks)
5
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QUESTION 4

a) Define the Cathode-Ray Oscilloscope (CRO)
(2 marks)

b) The cathode ray tube (CRT) is a vacuum tube containing an electron gun (a source of
electrons) and a fluorescent screen, with internal or external means to accelerate and
deflect the electron beam, used to create images in the form of light emitted from the
fluorescent screen. Explain how cathode ray tube (CRT) functioning.

(8 marks)

c) The oscillographic amplifiers can be classified into two major categories. Describe for both
oscillographic amplifiers.
(10 marks)

End of question



