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Q1 Consider a series-connected of amplifiers shown in Figure Q1. Given V; = 0.5 sin2t V,
Vo = 0.2 sin2t V and V3 = 0.3 sin2t V.

30kQ

Figure Q1
(a) Determine all the outputs of V4, Vp, and V3 by showing the calculation steps
clearly.
(9 marks)
(b) Draw the waveforms of V1, Vp, and Vj5 in the same time scale.
(6 marks)

(c) Analyse the output of V3 if all input voltages are changed into DC voltage.
(5 marks)
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Q2

(a)

(b)

Explain the function of the following active filters;

(1) Low pass filter
(2 marks)
(i)  Band pass filter
(2 marks)
A filter circuit is given in Figure Q2(b).
R,
AN
R, C
Vi o—A\W—¢ =
e © \-o
Figure Q2(b)
(1) Derive the gain transfer function of the circuit in Figure Q2(b).
Vo (@)
Hw) = A(w) = =
Vi (o)
(6 marks)
(i)  Find the gain of the circuit at the frequency of =0 and @ = .
(4 marks)
(iii)  Draw the frequency response graph of the circuit.
(3 marks)
(iv)  Determine the type of the filter.
(1 mark)
(v) Calculate the cut-off frequency if given, R; =2.2kQ, R>=15kQ and C=0.068

[THES
(2 marks)
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Q3 (a) Consider an operational amplifier circuit in current-series feedback configuration with
these parameters:

A =500,Z, = 40Q, Z,; = 6k

Determine the amplifier type, gain without feedback (A) and attenuation (8) of this

circuit.
(5 marks)

(b) Derive the amplifier attenuation () and gain (4,) in term of R for an amplifier circuit
shown in Figure Q3(b).
(10 marks)

Figure Q3(b)

(c) Analyse any change in value of § if the resistor across V¢ is doubled.
(5 marks)
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Q4

(a)

(b)

(c)

List TWO (2) types of oscillator circuit that produces sinusoidal waveform.
(2 marks)

In the Op-Amp oscillator circuit, analyse the oscillator conditions at the different
effects of A as following;

(1) Avp <1 operation

(5 marks)
(i1)  Avp =1 operation

(5 marks)

An inverting amplifier circuit using Op-Amp 741 IC, a feedback resistor, Rr and input
resistance, Ra = 5 k€ is used in a feedback oscillator circuit. The output pin of the
amplifier is connected to the three RC network that can generate frequency of
oscillation, f, =20 kHz. Assume that R; =R;=R3;=Rand C;=C>=C;=C.

(1) Name the oscillator circuit.
(1 mark)
(i)  Draw the oscillator circuit.
(3 marks)
(iii)  Using a capacitor value of 0.001 uF, determine all other component
values.
(4 marks)
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Qs (a) Figure Q5(a) is a full wave bridge circuit with a capacitor filter. Assume all the diodes
in the circuit have a forward voltage of 0.7 V. Sketch the waveform of A, B, C and

D.
(8 marks)
A 20:1 g
@ J. /
Veri (rmis) ~«) ‘Ffw— 1 ‘ @ D
om 3lE L g i-ﬁ l L

Figure Q5(a)

(b) Figure Q5(b) shows the output waveform produces from the circuit in Figure Q5(a).
By analysing Figure Q5(b), Determine;

Ve
Vewy=1557v} _ _
S e =7 Y=a ¥ Ve = 0843
/ \\ ; / ‘\
TN 7N 7N
/ \ \\ ! \ VoD
r \ !; \ A
/ \ \; \\‘[
! :
Figure Q5(b)
(1) DC voltage, V,pc
(2 marks)
(1)  ACripple voltage, Vy(rms)
(2 marks)
(iii) - Capacitor, C
(2 marks)
(iv)  Secondary voltage, Veo(p)
(2 marks)
(v) Primary voltage, Vorierms)
(2 marks)
(c) Calculate the ripple factor, % for the circuit in Figure Q5(a).
(2 marks)
— END OF QUESTIONS -
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FINAL EXAMINATION
SEMESTER / SESSION : SEMII/2022/2023 PROGRAMME CODE : BEIJ
COURSE NAME : ELECTRONIC CIRCUITS COURSE CODE : BEJ 30403
ANALYSIS AND DESIGN
Table 1 List of formula
Inverting Amplifier V. R,
"% &
Non-Inverting Amplifier 1 V { R,
A, =—2=1+—L
A
Inverting Summing [ R R R
F f i
Amplifier V, == == bW +—N
p Ri l RZ 3
Non-Inverting Summing R R R
: V. =|1+-L E_y, +—4_y,
Amplifier 0 ( R \R,+R, 4 R,+R, B
Subtracting Amplifier R R R
Vo= 14-L y,-—L_y
R )\R+R, ° R+R,
Instrumentation Amplifier
Ao = e S5
vr'n Rx , R3
Integrator ik .. b fh .
(t)=—— ; V.(t)dt+V,(1,)
Differentiator dv,(t
V.(¢)=—RC )
dt
Schmitt Trigger R R
v =—2_(1V +———(¥,
UTP or LTP Rl R:,_ ( au!(max)) Rl i .R2 ( R_EF)
Cut-off frequency for a 1
filter Je= 17 RC
1°* order Low Pass Filter
Af)=Te= 1 e [ ! J
Vv, R, J\1+sRC
2™ order Low pass filter v A
Ay (8) =—2(5) = e
V. (RCs) +(3—=4,,)RCs+1
1°* order High Pass Filter
R 1
i (s)zi_(u—FJ 1
% R, 1+
SRC
7
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ANALYSIS AND DESIGN

Table 1 List of

formula (Cont..)

2" order High Pass Filter |
_& - Ao
AV(S)'— K (S)'_' I 3 AVO +1
(sRC)* sRC

Negative feedback — Gain . Vv, 4

T v, 1+p4
Positive feedback — Gain 4 = A

T
Phase shift oscillator 5 Ve i |

T 5 [ 1 6

= e gat') 3p3i 3
oy RC* @’ RC° oRC
. 1
or f=—"= = ,
p V, (1-50°R’C*)+ Jj(60RC—-w’R*C’)
1 o o6

° 2rRCJ6 ~ °° 2zRC

Wien bridge oscillator B 1
25 R RCC,

Colpitts Oscillator P 1 _ GE,

* 2mJIC, il =%
Hartley Oscillator 1

==  Ly=htL

27 JCL,, 1

UJT relaxation oscillator 7 e 1

© R.C In[l/(1-7)]
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FINAL EXAMINATION
SEMESTER / SESSION : SEM I1/2022/2023 PROGRAMME CODE : BEIJ
COURSE NAME : ELECTRONIC CIRCUITS COURSE CODE : BET 30403
ANALYSIS AND DESIGN

Table 1 List of formula (Cont..)

Square-wave Oscillator 1 1 R,
Fe= F = 1 f= Ran
2RC1n(—+éJ 3T
1—48
Triangular-wave Oscillator #e 1 R
" 4RCR,
Capacitor voltage v,(6) =v,(0) + (v, () —v, (0)) (1 e )
=v () + (vc (0)— v, (OD)) eu%
Astable Multivibrator T,=t=1,In2=0.693(R +R,)C,
T,=t,=7,In2=0.693R,C,
Py,
1.44
frmo—
(B +2R)C
D=—Tn_x100%="1% . 100%
Tl R +2R,
Monostable Multivibrator T'=1.1R1C
Ripple Factor i V.
pp e ripple voltage (rms) = Zroma) 100
dc voltage K
Half-wave rectifier with a filter . _ Peiassi - Vo
r(rms)
2J3  2J3fCR,
V vV i
- r(p-p) . olg) _ “9(BC)
VD(DC; ”Votp)_% Vrfp-p) '"fC—EL"'"_}-C_
o V;-{rms) i 1
Ve 2\/§fCRL
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ANALYSIS AND DESIGN
Table 1 List of formula (Cont..)
Full-wave rectifier with a filter _ - " i _ .
2B a3fCR, 4B fC
V . Vr(ﬂ-p) i - ]"(DC'J & Vﬂ{p)
o(DC) o(p) 2 r{p-p) zf‘c 2fCRL
- /:-(rm.s} - 1
Voc  4\37CR,
Rectifier with Additional RC .
filter rirms) = r{rms)
Inductor Filter it R,
3\2wL
Shunt regulator
rx;zVB(R**RlJ Vol ¥
‘RE
2 z[—R' % ](Vz)
Series regulator Rp
K= : 2(Vz‘f'VBf) V,=V; Bk,
1 Rl
Adjustable IC regulator R
Vi =V ol bt (9 o R,
rej Ri adf “*2
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