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Q1

Q2

(@)

(®)

©

(d

(a)

(b)

Derive the output voltage, V, for the circuit shown in Figure Q1(a).
(5 marks)

Analyse the output voltage, V, for the circuit in Figure Q1(b).
(5 marks)

Explain why Schmitt Trigger circuit is better than a comparator circuit.
(2 marks)

For the circuit Figure Q1(c), given V,; = 4.1V,V,, =5.6VandV, = 0.7 V.

@) Analyse the input waveform, V; and the output waveform, V,.
(5 marks)

(i)  Draw the input waveform, V; and the output waveform, V.
(3 marks)

Explain the important of -3dB gain point in the analysis of active filter response.

(4 marks)
A filter circuit is depicted in Figure Q2(b).
(i) Derive the gain transfer function of the circuit:
Vo (@)
H(o) = A(0) = =
Vi (0)
(6 marks)

(i)  Analyse the circuit by finding the gain of the circuit at the following
frequencies: @ =0 and @ = oo.
(4 marks)

(iii)  Draw the frequency response graph of the circuit and determine the type
of the filter.
(3 marks)

(iv)  Determine the type of the filter.
(1 mark)

(v)  Calculate the cut-off frequency if R; = 2.2 kQ, R, = 15 kQ, and
C=0.068 uF.

(Zmarks)
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Q3

Q4

Q5

(@)

(b)

(@)

(b)

Explain on how an amplifier that has a negative feedback is much better than
an amplifier without a negative feedback in term of:

()  gain
(3 marks)

(i)  bandwidth
(3 marks)

For the circuit shown in Figure Q3(b),

@) Analyse the type of the amplifier and the feedback topology used.
(4 marks)

(i)  Calculate the feedback factor, # of the amplifier and its gain with
feedback, Ar.
(10 marks)

By assuming all the diodes in Figure Q4(a) are ideal,

@) Analyse the frequency of the output waveform, Vo
(7 marks)

(i)  Draw the output waveform, Vo and the voltage of the capacitor, Ve.
Draw both waveforms parallel at x-axis and show clearly the
relationship between these two waveforms. Also clearly label the
waveforms.

(6 marks)

Design a circuit using 555 timer that will produce an output as shown in Figure
Q4(b). Show the complete circuitry with labels. Use a capacitor value of
0.01pF.

(7 marks)

Figure Q5(a) is a full wave bridge circuit with a capacitor filter and the output
waveform produced by the circuit is shown in Figure Q5(b). Assume all the diodes in
the circuit have a forward voltage of 0.7 V.

(@)

(b)

Design the circuit by finding the value for the capacitor, C and the line voltage
Vpri(rms) to the circuit to produce the output as shown in Figure Q5(b).
(9 marks)

Calculate the ripple factor for the circuit in Figure Q5(a).- o
t- - (2 marks)
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(© An additional RC filter with a 100 puF capacitor is added to the circuit in Figure
Q5(a) to produce a new output DC voltage of 10V.

6] Modify the circuit to include the additional RC filter. Draw the new
circuit and completely label the circuit. Determine the value for the

resistor of the additional RC filter.
(5 marks)

(i)  Find the new ripple factor of the circuit and compare with the ripple in

Q5(b). Draw a conclusion from this comparison.
(4 marks)

- END OF QUESTIONS -
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Figure Q1(a)

Figure Q1(b)
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Table 1 List of formula
Inverting Amplifier vV R
A, =—2=— iz
v, R
Non-Inverting Amplifier 14 R
o _ i
4, =-"==1+—=
v, &
Inverting Summing R R R
Amplifier V;z—(—f—Vl +-Lv,+-Ly,
R~ R g
Non-Inverting Summing R R R
Amplifier sz(n—fj( Ly, +—4 VJ
R \R,+R, * R,+R, "
Subtracting Amplifier R R
V,= 1+—f) s Ve,
R )\ R, +R, R +R,
Instrumentation
2R |[ R
Amplifier AT=A,AQ=£= Lo [ =
vin Rx R3
Integrator 1 ¢4
V()= [ V() di+7,(s,)
Differentiator av (t
7,(0)=-rc 22l
dt
Schmitt Trigger R R
UIP or LTP — R . - out(rmx))+ — (Vier)
1 + R2 Rl + RZ
Cut-off frequency for a 1
filter c= 27RC
1% order Low Pass Filter
46 = 1 (g
V. R J\1+sRC
2" order Low pass filter vV A
4,(s)=—2(s)= gl
| 4 (RCs)"+(3—-4,,)RCs +1
1% order High Pass Filter
Av(s)=5:(1+££} 11
V; Rl | | -
sRC
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Table 1 List of formula (Cont..)
2" order High Pass 1 A
Fﬂter AV (S) = —I/Q(S) = 1 gO_AV
i + 2 +1
2
(sRC) SRC
Negative feedback — 4 = V, A
Gain v VS 1+ ﬂ A
Positive feedback — Gain 4 A
7 1-p4
Phase shift oscillator v, 1
ﬁ =—=
JC=ayme=s
o RC ) N\ o RC  orC
v 1
or f=-"L=
v, (1-50’RC*)+ j(6a)RC—a)3R3C3)
1 J6
=———— or fo =
27 RCJ6 27 RC
Wien bridge oscillator 1
27 |RRCC,
Colpitts Oscillator 1 GE
* 2 fLc, “C+C,
Hartley Oscillator 1 L <L+l
o T — [ +
27.[CL, v
UJT relaxation oscillator 1
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Table 1 List of formula (Cont..)

Square-wave Oscillator 7 1 1 p: R,
T 2RC1nG+’B) R, +R,
Triangular-wave Oscillator f= 1 R,
" 4RC R,
Capacitor voltage ,(0) =v,(0)+ (3,(0)v,(0)) (1 4 )
=v,(0)+ (vc (0)-v,(0)) e_%
Astable Multivibrator T,=t,=7,In2=0.693(R +R,)C,
I, =t,=1,In2=0.693R,C,
T=T,+T,
1.44
frmo—
(R, +2R,)C,
D=="n_x100% =2 1000
T, +T R +2R,
Monostable Multivibrator T=1.1RC,
Ripple Factor i v
% = ripple voltage (rms) _Zrm) 100
dc voltage ¥
Half-wave rectifier with a filter 14 Vv

_ _r(p-p) o(p)

v, . = ~
2B 2B fCR,

vV ooy =V — Vr(p-p) V( e VO(p) - IO(DC)
o(DC) o(p) 5 p-p fCRL fC
r= I/r(rms) ~ 1 I — IIO(DC) = I/O(P)
Ve 2\BfCR, R R
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Table 1 List of formula (Cont..)
Full-wave rectifier with a filter 174 174 I
174 —_rlp-p) _ olp) _ _"o(DC)
03 43R, 43fC
14 =P, . — Vr(p-p) vV = IO(DC) - VO(p)
o(DC) T To(p) ‘ *(pp) .
2 2fC 2fCR,
— Vr(mrS) ~ 1 i — Vo(DC] ~ I/o(p)
Voc  4BfCR, “ORR,

Rectifier with Additional RC

X,

filter L— 'RTC Vegmsy
Inductor Filter R,
r=
3\/§a)L
Shunt regulator
R
VosVB[iﬁJ Vo=V, 4V,

Series regulator

Adjustable IC regulator
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