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DEPARTMENT OF ELECTRNICS & COMMUNICATION ENGINEERING, KITSW

| COURSE: U14EI 205 - BASIC ELECTRONICS ENGINEERING | ECE-I, Semester-II, 2015-16 |

ASSIGNMENT-7 HINTS &SOLUTIONS (PART-3 -of- 3)

6.  The true value of the voltage across a resistor is 80V. However, when a 0-100V meter is

employed, the measurement reading obtained is 79V. Calculate:
(1) absolute error
(ii) relative error as function of measured value
(iii)  relative error as function of fsd

Solution:

Given data:  True voltage = 80V,
Measured voltage =79 V
Voltmeter fsd = 100V

(i) Absolute error (e) = Measured value- True value = 79-80= -1V

(if) Relative error is % error.
Relative error as a function of measured value = Measuredvalue-Trueva ueX100%
Measured value
= 7980, 100% =-1.266 %
(iii)  Relative error as a function of fsd = Meastred V?I:je-rrueval ue x100%
_179-80

x100% =-1%

100
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7. With a neat sketch, explain the principle of permanent magnet moving coil (PMMC)
instrument and discuss briefly the errors in PMMC.
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8.

Advantages of PMMC instruments:
1. Linear scale ( the scale is uniformly divided)

High torque -to- weight ratio (high accuracy can be achieved)
Very low power consumption (25 W -200 u W)

Free from hysteresis errors

Wide range of currents can be measured with the help of shunts

o W

Wide range of voltages can be measured with the help of series multipliers

Disadvantages of PMMC instruments:

Suitable for dc measurements only

Aging of permanent magnet and control springs introduces errors
Friction due to jewel-pivot suspension

Instrument cost is high

Errors in PMMC instruments:

* Errors due to friction:
0 Toreduce errors due to friction, the torque-to-weight ratio is made high
* Errors due to temperature: Basic PMMC is sensitive to temperature.
0 The magnetic field strength decreases with increase in temperature
0 The spring tension decreases with increase in temperature
0 The coil resistance increases with increase in temperature
* Errors due to aging:
0 Weakening of permanent magnet causes less deflection for a given
current
0 Weakening of control spring causes more deflection for a given current

With the help of circuits explain how PMMC can be used as

(i) an ammeter

(ii) multirange ammeter using Aryton shunt with necessary equations
(iii)  voltmeter

(iv)  multirange voltmeter with necessary equations

(refer to class notes....)
Those who missed regular classes are advised to take notes from their friends who
attended.
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9. With required circuits and necessary computations, explain how a PMMC movement
of range 0-25mA, with an internal resistance of 20Q), can be
(i) extended to a range of 0-100mA; and
(ii) converted into an Voltmeter of range 0-10V.
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10. Two resistors R1=140kQ and R>=100kS2 are connected in series across 12V supply. A voltmeter
on a 10V range is connected to measure the voltage across the resistor ‘R,’. Calculate
(i) actual value of voltage across R: , (ii) measured voltage across R, with voltmeter having
sensitivity of 20kQ/V , (iii) measured voltage across R, with voltmeter having
sensitivity 200kQ/V , (iv) % error in both the above cases
What is your comment on the result with reference to sensitivity of the voltmeters used?
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Faculty: Dr. K. Ashoka Reddy, Room #: BI-208
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