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Problem 1: [3 marks]

A PMMC with a full-scale deflection of 50 pA and an internal resistance of 2400 Q and a
3-way rotary selector switch are used to build an analogue ammeter that can measure DC

current in 3 ranges. The three ranges have full-scale deflections of 1 mA, 10 mA, and 100
mA. Find the values of the three resistors Rj, R2, and R3.
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Problem 3: [4 marks)

A signal generator with 500 Q internal resistance is used to produce a saw tooth signal.
The output of the generator is presented in the figure below. A moving coil voltmeter with
internal resistance of 10 kQ is used to measure the RMS of the generator output. The
voltmeter uses a full wave rectifier and it is calibrated for sinusoidal waveforms. Calculate

the total error in the rms measurement?
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Problem 2: [4 marks]
In the circuit shown in the following figure, the current flowing between A and B is
measured by an ammeter whose internal resistance is 100£2. What is the measurement error

(in %) caused by the intenal resistance of the ammeter?
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Problem 5 [4 marks]: Q RE |
To understand the voltage variations at a house in winter season, voltage measurement

instrument is used to collect voltages for one day. The voltage is recorded each 10 minutes.
The statistical distribution of the results is shown in the figure below. By considering a
confidence level of 95%, express the value of the voltage during winter season?
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Problem 4: [S marks]

A digital meter has 3 ¥ digital display and an accuracy of +1.2% reading 1 3 counts is
used to measure DC current. Its specification is presented in the Table below.

DC current range | Accuracy
200 pA
2mA +1.2% reading + 3 counts
20 mA ' -
200mA

(a) What is the accuracy of the meter when it gives a reading of 1.234mA?

, ¥1.234 6 27 4+ 3 Kowolmb
—Ic.alqgog + o0woldnp

% (b) The meter shows a dc measurement of 1.71 1mA using the 2mA range. What is the
error?

1.2Y. (l’l—\\\ ’\; dub\jé-gmﬂ = t Z-q5'/‘

(c) The 20 mA range is used to measure the same current as considered in part (b).
What is the resulting increase in the error?

s, (VWVEU=RA) £ 330 lmp = 0.310532
errer = 14737

(d) This meter and a perfect resistor of 1 Q (i.e. no error) are used as a power meter
6 based on the calculation, P=I’R. What is the maximum likely error in the power
value using the 200 mA range?
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Problem 6 [3, 5 marks|:

Two sinuso; .
vertical St:?i]: :,11@" applied_o_ng oscilloscope in dualrace operation. The
base setting is m (::.::n and m for CH-1 and CH-2 respectively. The time

Chy
(i} For the dual yryce shown, find:

(3) The peak 1o peak values for voltages in CH-1 and CH-2

(b) The frequency of both signals

(€) The phase shik between Vy (CH-1) and V5 (CH-2). Docs V, leads V“?
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Problem 1 [2 marks]:
Explain why the following

. s
% -
%

Vo Problem 2 |3, 2 marks]:

bridge circuit can never achieve balanee condition
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Problem 4 |5 marks): llowing constants: AB:
AR AC bridge shown below is balanced ot iy I-{I;It.l“gnhp‘:::‘ltcilhwit: CB = 0.1 pF; Clx
0.2 pl; BC: SO0 (pure resistance); DA R=3 ;I arm CD and determine the
unknown. Find the Z wafie "‘”'""“M‘mm::ﬁj: :.ir;:lr].

corresponding clement(s) (R L. €. (asnming '“n ¢

Scanned by CamScanner



3 P:‘ ?;q.?lgkﬂ‘fjfﬁﬁ“"x w-_'t'iP
(& 7> 0.954 Mis

Problem 5 |1, 4 marka):

a " lh:
The ams of 2 four-arm bridge ABCD supplied with & sinuseldal sewrce have .
follewing values: AB: 20001 reslstances in paralicl with 1pF. BC: 4003 resistance, CD:

e 100041 resistance, and DA: resistance R in series.with eapacitanee ZpF.

(i} Draw the ing bridge ol provide its type -
i {ii} Find the value of resistance R and the sonree frequencyjunder null eendution
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