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CONFII}ENTIAL BEL 30403

Ql (a) Define the firnction of the following compone'nVdevice:

(i) Operational amplifier

(ir) Comparator

Figure QIO) is a an iffiion
Aa=,\Ar==L-=l ++V2-l/, &

(10 marks)

(c) A comprator circuit with an input of lOsincr is d€sir€d to ptovide the

following otrtput logic:

outouf 
Yo='1*f*1>+7.5
Y" =+\* for \ > -7.5

(r) Design the circuit using the general putpose oPnmP using *15 V
power zupplies. Use feedback resistor of 10 kf,l.

(4 marks)

Sketch both the ou@ut and inptlt signals to show the output logic.
(a marks)

(ir)

(c)

Desip a first-order high pass Butterurcrth filter with a cut-offfrequency
of 20Elzand passband gain of 30 dB. Use feedback resistor of 100 k(l.

(9 ma*s)

Redesign the filter in X'igure Q2(a) into a low pass filter with a cut-off
frequency of 30 kHz and gain of 30 dB.

(6 na*s)

Draw and completely label the frequency response for both filters in
I'igure Q2(e) and Figurc Q2(b). Comment on the frequency response of
both filters.

(5 marks)

o)

(l ma*)

(1 mark)

amplifier. Prove that

(a)

o)

Q2
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(a)

(a)

BEL 30403

Explain TWO (2) difrerences beh^'een syst€m withpositive feedback and
system with negative fe€dback

(4 ma*s)

FiErre a3O) is a block diagram of an amplifier with a negative fdback
network with the following: input impedance with feedback, Zt:l kf,l,
ouQut with feedback, Zo;200 kf,l" output impedence without
frrcatxrcU Z: 10 kf,l, gain u/ith foeAback, Ay:20, otrt = i03 radls andaryt
: 106 rad/s.

(i) State the disadvantage using negative fecdback and discuss how
the negative f@dback can imprcve the frequency rcsponse of an
amplifier.

(3 ma*s)

(ir) Determine the input impedance without feedback, Zr Eain withottt
feedback, r{, fedback network, fl lower cut-offfrequency without
tdfuls,fiand higher cut-offfrequency witbout feedback rr.

(8 ma*s)

(iii) Sketch the frequency response for both conditions, with and
without negative feedback. Compare the hndwidttt values.

(5 na*s)

Design a free-nrnning multivibrator circuit using 555 timer IC md 2 nF
capacitor such that the ou@ut waveform will have a frequency of 20 kllz
and PW:SW r.artjo 3:2. Use Zo, : 15 V. Sketch the circuit connections to
the 555 timer IC and label clearly.

(10 marks)

Sketch the capacitor and ouSut voltage waveforms of the multivibrator in
Figurc Q4(a) for the first two cycles. Illus;trate clearly the relationship
betrveen the two waveforms and completely label them. Determine the
duty cycle (7o) ofthe ou$utwaveform.

(10 marks)

(b)

a4

(b)
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a5 (a) Figure Q{a) shows the block diagram of a regulated DC power supply:

(r) explain the finction of each stage;
(4 ma*s)

(il) sketch and label the output waveform of each stage.
(4 ma*s)

(b) Using Ffuune Qs(r) as a reference as a complete rcgulated power supply
using a b,ridge rectifier with a filter, an IC regulator and load of lfi) O.
Assume the following specifications:

AC line voltage =240 V, 50 Hz
Regulat€d output voltage (l/nac or Vcc) = l2Y
Yoc= l6Y
Ripple voltage at filter output = 0.5 V (pp)
Forward voltage drop of each diod€ = 0.7 V

(i) Construct and label the schematic diagram of the complete
rcgulat€d power supply circuit.

(4 ma*s)

(il) Design a complete regulated power supply by finding the
tansformer tums ratio and the value of the capacitor.

(7 madc)

(iii) State the tlpe of IC regulator used.
(l ma*)

-EF[I) OF QI]ESTIONS-
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