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2. (20%) A PMMC instrument with Irsp=50 pA and R,,= 1.7 kQ is used in the
half-wave rectifier voltmeter circuit illustrated in the figure shown below. The
silicon diode (.D;) must have a minimum (peak) forward current of 100 pA when
the measured voltage is 0.2 FSD. The voltmeter is to indicate 50 V (rms) at full
scale.

(a) Calculate the values of Rg and Rgy.
(b) Explain the need of Ry and D, for the operation of the circuit.

(¢) The sensitivity of the voltmeter.
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Half-wave rectifier voltmeter Ac electronic voltmeter that is constructed using
QEA/@\ 2) V-1 converter, full-wave bridge rectification.
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3. (15%) The full-wave rectifier voltmeter circuit shown above uses a 500 4 meter with
R, =460Q together with Ry = 450Q. Determine the rms input voltage for FSD on the meter.

4. (15%) Given the Wein bridge as shown below, find the series-equivalent resistance and
capacitance of R, and C, atbalance, when Z; equals 7790Q ~-72.8°.
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(10%) When designing a voltmeter or an ammeter for direct current, what should be taken
into account? What should be taken into account when designing an ac voltmeter or an ac
ammeter?

(10%) The probe of a Cathode Ray Oscilloscope serves as a voltage divider. The attenuation
ratio of the output of the probe to the input keeps constant for any frequency. Draw the circuit
diagram and explain why.

(10%) Design an instrument that can be used to measure the inductance of an unknown
inductor. You can use any principle you have learned.

(10%) Try to design a circuit that can be used to measure the frequency of a very
high-frequency signal, e.g. more than 1 MHz. CRO (Cathode Ray Oscilloscope) should not
be used in this problem.
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Vaveragc= 0.637 Vpeak
Vims=0.707 Vpeni

Vrms = 1 '1 l Vaverage

anerage = 0‘9 Vrms




