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SECTION A (40 MARKS)

Q1

Q2

Q3

Q4

Q5

Select the non-fundamental unit of International Standard.

()
(b)
(c)
(d)

Kilogram (kg)
Millimetre (mm)
Candela (cd)
Ampere (A)

Select the incorrect statement.

(a)
(b)
(c)
(d

Power (Watt) is a result from derivation of fundamental unit.
Measurement system must have the ability to record and display.
Measurement value is restricted to seven fundamental unit.

Physical quantity is changed to electrical signal in order for measurement to
take place.

Which is the following standard is used as the main reference in controlling the quality
of manufacturing goods for the industry.

(@)
(b)
(c)
(d)

International Standard.
Primary Standard.
Secondary Standard.
Working Standard.

Resistance colour code depicted in the resistance band is a method of describing the
resistance value and its tolerance. The range of resistance value is also known as:

(a)
(b)
(c)
(d)

Relative Error.
Absolute Error.
Guaranteed Error.

Random Error.

In D’Arsonval ammeter configuration, a shunt resistor is connected parallel with
PMMC. What is the main purpose of that shunt resistor?

(a)
(b)
(c)
(d)

To minimize current flow in meter coil, thus protecting the PMMC.
To maximize current flow in meter coil, resulting in full-scale deflection.
Acts as current divider, so equal current flow in meter coil and shunt resistor.

To ensure moving coil voltage (Vm) has the same value as shunt resistor voltage

(Vsh).
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Q6

Q7

Q8

Q9

The best description of parallax error is:

(a)
(b)
(c)
(d)

The positional degree of the observer eye.
The error of reading the measurement data.
The uncertain position of pointer sitting on the scale.

The uncertainty about the eye of the observer being directly in line with the end
of the pointer.

What is meant by the term precision?

(a)
(b)
(c)
(d)

The overall quality of data.
The lack of bias in the data.
The level of detail at which data is stored.

The extend to which a value approaches its true value.

Looking at the rifle target below, how would you describe the shooting of this
contestant?

(a)
(b)
(c)
(d)

1/

Inaccurate and imprecise.

Accurate and imprecise.
Accurate and precise.

Inaccurate and precise.

A technician is using an instrument that has low quality of components. What is the
most common error that the output will produce from this practice?

(a)
(b)
(c)
(d)

Gross error.
Systematic error.
Environmental error.

Random error.
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Q10

Q11

Q12

Q13

Q14

To increase the range of ammeter, connect:

(a)
(b)
(c)
(d)

a high value resistance in series with the ammeter coil.

a high value resistance in parallel with the ammeter coil.

a low value resistance in parallel with the ammeter coil.

a low value resistance in series with the ammeter coil.

A capacitance of a component is stated with a value of 100 pF + 1 pF. Select the type
of error it represents.

(a)
(b)
(c)
(d)

(1) Absolute error.
(ii)  Relative error.
(iii)  Guaranteed error.
(iv)  Limiting error.

i

ii

il and 1ii

i, iii and iv

The number 0.007730 has  significant figures.

(a)
(b)
(c)
(d)

3
5
6
7

The function of shunt in an ammeter is to:

(a)
(b)
(c)
(d)

Bypass the current.
Increase the sensitivity of the ammeter.
Increase the resistance of the ammeter.

None of the above.

What are the criteria for a balanced Kelvin bridge?

(a)
(b)
(c)
(d)

Resistance across each arm must be equal.

1
No current flow through the null detector. ':

Measured resistance must be higher than 1 ohm.

Voltage in each resistor must be equal.
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Q15 What is the significant difference between Wheatstone and Kelvin bridge?

Q16

Q17

Q18

(a)

(b)
(c)
(d)

Wheatstone bridge able to measure much lower resistance in contrast with
Kelvin bridge.

Wheatstone bridge has higher accuracy compared to Kelvin bridge.
Wheatstone bridge can be implemented to more measurement application.

Kelvin bridge is having higher error margin.

During current measurement of unknown value, the ammeter range is best positioned
at the highest range. Why this procedure is crucial for an analogue ammeter?

(a)
(b)
(c)
(d)

To protect the ammeter.
To get full-scale deflection.
To get the least measurement error possible.

To reduce insertion effect.

Which of this control panel controls the time base of graph plotted on the oscilloscope?

(2)
(b)
(c)
(d)

Display Control.
Vertical Control.
Horizontal Control.

Trigger Control.

Referring to the figure below, estimate the correct phase angle difference.

(a)
(b)
(c)
(d)
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Q19 What is a periodic signal?

Q20

Q21

Q22

(a)
(b)
(c)
(d)

A repetitive signal overtime.
A signal that displayed the same shape.
A measurable signal.

None of the above.

What is a transducer?

(a)
(b)
(c)
(d)

Convert electrical signal into a displacement.
Convert one form of energy into electrical signal.
A movement of signal that can be measured.

A form of sensor.

What is volt meter loading effect?

(a)
(b)

(c)
(d)

Effect of connecting two resistances together.

Condition where voltage at measured component is less whenever a voltmeter
is connected.

Effect due to voltmeter error.

None of the above.

The diagram in figure below shows the trace obtained on the screen of oscilloscope.
The time base of the oscilloscope is set at 10 ms per division and the voltage sensitivity
at 15 V per division. Determine Vrms.

(a)
(b)
(c)
(d)

19.1V
2121V

30V ey
60V { ADKRISURA _l
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Q23

Q24

Q25

Q26

A balance condition in an AC bridge should have this condition, except:

(a) Product of the magnitudes of the opposite arms are equal.
(b) Product of phase angles of the opposite arms are equal.
(c) Sum of phase angles of the opposite arms equal.

(d) AC current across the bridge is null.

A transducer should have this following requirement, except for:

(a) Ruggedness.

(b)  High output of signal quality.

(c) Precise.

(d)  None of the above.

A measurement of is made using analogue multimeter. The measurement is shown as

in the given figure. If the mode is selected to resistance measurement with X10
multiplier, select the correct resistance value measured.

&0 ‘ 0
o0 §
o " A\
X I o,
o 2 & g
70 N
DCVA © S50 DCvA
ACS0vUP O Y 20 I 70° Acs0v UF
Acioy” s0 0 ; P 580 190578 N AC10Y
wee” % N s
LI tpA /mAL /" LI s /mA)
T wmS 10 +1 2 AT
_dg_."/f*oa x 20 120N, Jéwun
(a)  16Q.
(b)  28Q.
)  140Q.
d  160Q.

All of this sensor is categorised as a light sensor, except:

(a) Photovoltaic cell.
(b) Light dependent resistor.
(c) Infrared sensor.

(d)  Photodiode.
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Q27 All of this criterion is the beneficial contribution of sensor to human in improving their
quality of life, except:

(a) Accelerate process.
(b) Data collection.
(c) Increase productivity.

(d) Lower energy usage.
Q28 Why probe of the oscilloscope needs to be calibrated?

(a) To acquire accurate time measurement.
(b)  To acquire accurate voltage measurement.
(c) To eliminate waveform distortion at higher frequencies.
(d) To eliminate waveform distortion at lower frequencies.
Q29 The diagram in figure below shows the trace obtained on the screen of oscilloscope.

The time base of the oscilloscope is set at 10 ms per division and the voltage sensitivity
at 15 V per division. Determine the frequency of the signal.

¢

(a) 10Hz
(b) 20Hz
(c) 75Hz
(d) 150Hz

Q30 An engineer is designing a system to monitor temperatures in a chemical reactor and
convert this information into an electrical signal for analysis. Which type of transducer
should they incorporate into their design?

(a) A pressure transducer.
(b) A temperature transducer.

) PSR
(c) A motion transducer. M oI A _\

} AR AS R e s |

(d) A light transducer. | A
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Q31 Which of the listed device is not categorised as sound transducer?

(a) Microphone.
(b) Loudspeaker.
(c) Ultrasonic sensor.

(d) Walkie talkie.

Q32 Referring to the figure below, determine correct notation that represent the frequency
ratio of the signal.

(a) 2.5%)
(b) 2:5
(c) 5:2
(d) 10:4

Q33 Referring to the figure below, calculate the duty cycle of the waveform.

(a) 12%
(b) 16.67%
(c) 20%

@ 8% | TEROIIY
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Q34

Q35

Q36

Q37

Q38

A thermal sensor which is constructed using two different metal is called:

(a)
(b)
(c)
(d)

PTC.
NTC.
Thermocouple.

RTD.

An engineer is required to measure very low resistances with high accuracy. Which
type of bridge should they use?

(a)
(b)
(c)
(d)

Wheatstone Bridge
Kelvin Bridge
Wien Bridge

AC Bridge

What is the primary use of an oscilloscope in electronic measurements?

(a)
(b)
(c)
(d)

To generate a range of audio frequencies.
To count the frequency of an electronic signal.
To measure voltage, duration, frequency, phase, and pulse of a waveform.

To generate electrical signals of various shapes.

An engineer needs to analyse the harmonics of an electrical signal. Which instrument
would be most appropriate for this task?

(2)
(b)
(c)
(d)

Frequency Counter
Audio Generator
Signal Generator

Oscilloscope

Select the incorrect statement.

(a)
(b)

(c)

(d)

Lissajous pattern can be used to measure frequency.

Lissajous pattern can be used to compare two frequencies of the same
waveform.

Lissajous pattern can be used to calculate phase different between two signals
of the same frequency.

Lissajous pattern can be used to calculate phase different between two signals
of the different frequency.
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Q39 Oscilloscope can be used to measure all the items below, except:

Q40

(a)
(b)
(c)
(d)

AC voltage.
DC current.
Time period.

Phase shift.

Measurement is best recorded at nearly full-scale deflection. Select the best reason why
this practice is necessary.

(a)
(b)
(c)
(d)

To protect the instrument.
To get the least measurement error possible.
The scale is more precise at near full scale.

To ensure maximum current is applied during measurement.

b CONFIDENTIAL



CONFIDENTIAL DAE 21403

SECTION B

Q41 PMMC is a universal device that allows different measurements to be carried out such
as current, voltage and resistance.

(a)

(b)

DC ammeters, voltmeters and ohm meters is a current-sensing device. The
D'Arsonval movement is a DC moving coil-type movement in which an
electromagnetic core is suspended between the poles of a permanent magnet.

(1)

(i)

(iii)

Sketch the multi range circuit for measuring current using D'Arsonval
meter configuration.

(3 marks)

Sketch the multi range circuit for voltage measurement using D'Arsonval
meter configuration.

(3 marks)

State two (2) advantages of D'Arsonval meter movement.

(4 marks)

A current meter has internal resistance of 7502 is used to measure the current
through resistor R1 as illustrated in Figure Q41(b). Determine:

(1)

(ii)

(iii)

equivalent resistance connected to the ammeter, Rrn.

(4 marks)

ratio of moving coil current to current error, Im/Ie.

(2 marks)

the percentage of error of the reading due to ammeter insertion.

(2 marks)
R1
MV T
2kQ R2 R3
E=5V
1kQ g 1.5kQ
Figure Q41(b)
| TE LA —]
e

12 CONFIDENTIAL



CONFIDENTIAL DAE 21403

(©)

Two different voltmeters are used to measure voltage across resistor R1 and R2
in the circuit in Figure Q41(c). The meter specifications are as follows:

Voltmeter: Sensitivity = (.25 kQ/V, Range =20 V.

(1) Compute Voltmeter resistance, RT.

(2 marks)

(1))  Compute the R2 resistor value when the voltage measured across R2 is
10V,

(6 marks)

(iii)  Using R2 resistance value from (ii), compute the voltage value across
resistor R2 when no voltmeter is connected.

(2 marks)
(iv)  Compute the percentage of error.
(2 marks)
5 kQ
MV
R1

50v() 2R

Figure Q41(c)
| _k__._————-——h—-f—"‘_"'
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Q42

Instruments and sensors play a vital role for an effective measurement thus gives more
accurate data in developing a reliable system.

(a)

(b)

(c)

Produce a table of two (2) types of signal generator commonly used in audio
manufacturing and describe it differences.

(10 marks)

List two (2) examples of applications for each of the following sensor or
transducer:

(1) Light sensor.

(2 marks)
(i)  Velocity sensor.

(2 marks)
(iii)  Pressure sensor.

(2 marks)

Maxwell bridge as illustrated in Figure Q42(c) has the value of R/ = 1.2 kQ,
R2=2kQ R3=470Q, Cl =1 uF and frequency, f= 50 Hz.

(i) Relate the expression of Ry and Ly, thus prove that

Ry = Raks ,and Ly = C,R,R5
R

(5 marks)
(ii)  Compute Rx.

(2 marks)
(iii) Compute Lx.

(2 marks)
(iv)  Compute the Q-factor of the inductor.

(2 marks)

[ i H__—l
TS T " A
[ . 1

— et o |

— ——
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(d)

C1
Detector |

vy D

C

Figure Q42(c¢)

Define the expression of bridge null or balance.

(3 marks)

- END OF QUESTIONS -
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APPENDIX A
List of Relevant Formula
practical value — theoretical value
%Error = l - l x 100%
theoretical value
. - dy =%, —%
X = H Z Xn
n=1
1
Dgy = EZIdn] . i,%:
q‘ n

Xn—X
Precision of nth Measurement = 1 — |—— I

Vshune = Vmovement/coil

Isp Ry = IRy,

—

m RTH’

Z—RTH“*'Rm

I
Insertion error = (1 = 7"1) x 100%
e
std —_— ImRs + ImRm

Ry = Sensitivity X Range

4 R
1 Yl
Iesp  Vesp
R;R;
Ry = R
Q= wR,(,

@ =sint (ﬁ) = sin™ (&)
X2 Y2
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