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ECE 231 Electrical Measure

P
Question One r

A)

A method for estimati

f.(‘{l(j\\illg i :S‘C‘:C‘fil}ljlsiill]hcf\'aI‘u& of A inductance is suggested below, Fig. QIA.

t This approximate mep} 5' the .mclhqd.

a variable resispumen ho f'.un.s:rs[.s' ()_4/ connecting the unknown inductance in series with

Q T4 T sarfible }‘e.yr'};ra Cf] cuit e..\'cucd with a sinusoidal valtage. as shown in Figure

is equal (6 thay m(}(m-”.-e’;?f;ijotiyc’rfr;]/izs_iejd until the voltage measured across the resistance
ss the inductance. The rwo impedances are then equal_}

(1) ldentif
Y two >
forms of measurement involved in this method? (2 mark)

S You were to organi : .
N R:él : i;hthls experiment, assuming you can adjust R and achi
how will you delCr’m‘m TS{ the sinusoidal frequency o= 201f . where f—S(L) ‘P‘fVC

’ ¢ L tfrom the r ’ N z
YOU suggest : results of measur :
g a measur . ement and { 2
urement procedure to get L based on this set 0%1113[3@‘ sy
up? (4 marks)

A
v
L
(s
\/C\w}
L
AWV

ﬁ;ilﬂi\;&;]:;;r 1s connected in the circuit shown. Fig. QI B. Fing .
Rm=480 Ohms er current | if
R= 20 Ohms
Rx=80 Ohms

V=15 Volts.

(8 marks)
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Question Two /

A)

A moving coil-meter has a resistance of,
deflection of 0.5 mA. It is required that a

Selector Switch
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B)

You are glven a meter movement with the following specifications:

Moment of inertia, J = 60 NM RAD' SEC?

Restoring Spring constant. C= 180 NM RAD'!
Damping ratio, ¢ =11

Suddenly a 200 NM moment is a

. pphed at the drum. Find the deflection of the pointer
assuming zero initial conditions.

(9 marks)

Question Three

A)
The circuit, FigQ3 A, shows a bridge that is not bal

meter. Calculate the unbalanced current in A, an ide
resistance.

anced with current, |, flowing in the
al ammeter with zero internal

(7 marks)

100

125

100

100
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B)

i ) : . TR ; -andom processes
1 ]', d v x (3 > b it estimation ()f Mmost rai
(1) Xplain why (e Gaussian law is popular in estin 2 marks)
1 i ' o1 re readings of the
(i) Table Q3B iy 4 5etof readings taken off a voltmeter when repeat !etic Fr%or
. - s CIma > 3
Same value under Varied conditions were taken. Find the ?)(islmnﬁdcnce limi)
3 P . 2 . "0
Standard Deviation of (he errors, the Probable Error (at 50% ¢
and the Toyg] Error of the measurement device.

(S marks)

Table Q3B

Vol Mo e T 99  T300  Tind T97 10.1 ]
Volts(Measured) [ 102~ To9 — &% Ljﬂ?bza“ T
Volts (Exact) — [10.0 A0 100 f100 100 Ti00 |

Question Four

g)aw the electromagnetic circuit of a simple inductive transducer. Derive an e
r - .
for this inductance L as dlSplacemepl.X varies. (6 marks) , -
B) Find an expression for the sensitivity of this inductance.(4 marks
-1

Xpression

B) . the average length of flux within the core
Inan i“d_“d'Vférfr;gju(cheer.number of coil turns is 250, the permeabil;
area,' & lsj:ieabi“ly are 4 7x 107 H/ M and 450 respectively.
relative pe

' 0" Metres.
when the displacement, Ax. is 5x1

be (.] meters. The
ty of free space and
Calculate the inductance

(4 marks)




A)

List three formsg Mmeasurements. For each form give a sketch example.
(3 marks)
B)

Using a chart or block diagram show how the total error is created.

(3 marks)
)

In an airplane the distance D 1o the airport is estimated by measuring the slant range R at
an altitude of H, then assumin

g R equal to D.
(i) What kind of error is committed in this measurement? (2 marks)
(ii) Find a mathematical expression for this error. (4 marks)
(ii)  From your expression derived in (i) above, assuming the flight attitude is fixed at
H=constant and an aj

rplane is flying over level ground at what stages of flight is
this error likely to grow to intolerable proportions?(2 marks)

R

e T I D

Question Six
A)

Define zero drift of an instrument. What would you sa
sensitivity varies due to some external condition?

B)(1) _ :
An instrument is calibrated in an environment at a lemperature of 20°C
output readings y are obtained for various input values x. Estimate the

y of an instrument’s precision if the
(4marks)

and the following

measurement
sensitivity of y to x. (5 marks) _\4‘3[ p
o)
. J
A
et o
> ~ . \(‘\&\ 3\.“{\
v RN 26.2 39.3 324 63.5 78.6 A
s 10 15 2 25 s
e ———
Table. Q 6 B(i)

o \9
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B)(ii)

\’\"hen the 1ngtr :
of sgee n\‘tlllman( 18 suh\scqucnlly used in an environment at a lemperature
YO°C, the Mput/output ¢hyy

acteristic changes to the following:

¥ 14.7 294 44.1 58.8 73.5 88.2
A 5 10 15 20 25 30

Dél\ermme the new measurement sensitivity. Hence determine the sensitivity
drift (sensitivity change/degree] due to the change in ambient temperature of 30°C,
(3 marks)

: —~
Question Seven _—

A)-
1) Derive an expression for the deflection of an electro-dynamic meter movement.

: (4 marks)
1) Explain the difference between an electro-dynamic and a ferro-dynamic meter.

(2 mark)

B)
1) Sketch the essential parts of an-oscillosco

cope-(tube-type)-and explain how spot on
the screen is generated.

(5 marks)
i) Prove, that the deflection of a PMMC melter is affected by temperature.

(3 marks)



