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INTT INTERNATIONAL COLLEGE PENANG

DIPLOMA IN ELECTRICAL AND ELECTRONIC ENGINEERING PROGRAMME (DEEI)
EEE1105: CIRCUIT THEORY & ELECTRONIC DEVICES
FINAL EXAMINATION: AUGUST 2018 SESSION

Instructions: This paper consists of SIX (6) questions. Answer any FOUR (4) questions in the
answer booklet provided. All questions carry equal marks.

Question 1 (25 marks)
(a) For the circuit shown in Figure 1(a), find the value of voltage V,;, using voltage

divider rule
(5 marks)

R} = 100 Q
WA

R2=500

=E=20V  Ry=150Q

Ry=2000

Figure 1(a)
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(b) A circuit is arranged as shown in Figure 1(b). Determine :

(1) Rr (equivalent resistance “seen” by the voltage source).
(6 marks)
(i)  the current /.
(2 marks)
(ii1)  the current Is.(the current that flows through resistor Rg).
(4 marks)
R, =1k a Ry =1k() o Ry =3k}
A AN A A/
e
I
1 Ry I 2 Rs Rg
2BV 5kQ Sl.‘ 6 kQ S6kQ
R; =2k}
MN— ¢
b d
Figure 1(b)
(c) Using Superposition Theorem, calculate the voltage V,;, in Figure 1(c).
(8 marks)
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&

T

Figure 1(c)
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Question 2 (25 marks)
(a) Refer to the circuit in Figure 2(a),

(1) find the Thevenin equivalent external to resistor R .

(8 marks)
(i) use the Thevenin equivalent circuit to determine the value of the current /.
(4 marks)
R
a ~—= 1 b
—AVW—20
1.5k}
R, § 6.8 k(}
R, ? 1.2 k()
E= 8V
Ry
ANN—=
1.0k}
Figure 2(a)
(b) Write the nodal equations for the circuit in Figure 2(b) and then calculate the
voltage Vg,
(13 marks)

a R2=SQ E2=10V

%% I:\

Figure 2(b)
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Question 3 (25 marks)

(a) Refer to the circuit in Figure 3(a), given that the total capacitance Cy is 20uF,
determine the value of capacitor C,.

(4 marks)
10 wF
I{
™1 N
Cr =20 pF— 7= C, < 40 pF
o 4
Figure 3(a)
(b) The circuit in Figure 3(b) shows the alternating currents (AC) circuit for certain
application.
1) Determine the total impedance Z that is “seen” by the voltage source.
(8 marks)
i1) Calculate each of the currents /;, [; and I5.
(6 marks)
1ii) Find the power factor and state the circuit is “lagging” or “leading”.
(3 marks)

BKO 4 kO
I,
§3kﬂ
+ "
20 V£0° @ l l § 30 kQ

il

O

Figure 3(b)
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(c) Figure 3(c) shows a series resonant circuit.

(1) Determine the resonant frequency of the circuit in radians per seconds
and Hertz (Hz).
(4 marks)

Vi
+ 600 =

+ s
0.20 sin(wr) @)
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Question 4 (25 marks)

(a) Figure 4(a) illustrates a silicon diode circuit, by assuming that the forward bias
voltage of the silicon diode V, = 0.7 V, determine:

(1) V3gq (the voltage dropped across resistor 10 Q)

(2 marks)
(ii) V;0q (the voltage dropped across resistor 20 £2)
(2 marks)
(iii) the current /.
(4 marks)
20V a
Pl
s i
100 4 lf
200
=
Figure 4(a)
(b)  Figure 4(b) shows an ideal diode circuit. Sketch the output voltage v, for the
given input voltage v; as shown. Assume that 5RC >> g
(10 marks)
4 V.
‘ C
[ Yo
vio—|f —°
Ideal
0 t g R

SV

=

=20V b -

Figure 4(b)
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(c) The circuit in Figure 4(c) illustrate the application of Zener diode. Given the
Zener voltage V, is 7 V and the Load Resistor R; is 250 €2,

(1) Find the voltage V; and current /; .
(4 marks)
(i1) Determine the current /.
(3 marks)
Rs
o—AAN T —V L
+ — 2200 1, +
Ip
20V 1 R, v,
o “ -

Figure 4(c)



Question 5 (25 marks)

vee

22v

EEE1105 (F) / Page 8 of 10
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Figure 5(a)

(a) Figure 5(a) shows the circuit diagram of a NPN transistor with f=100 and output
impedance r,=50k 2. v; is the small signal input and v, is the output. The
capacitances of C1, C2 and C3 are assumed to be very large value.

(6)) Determine the DC bias voltage Vg , currents I, I~ and Iz using Exact

Analysis.

(i1) Draw the 7, equivalent model of the circuit.

(iii)

(12 marks)

(5 marks)

Determine the parameters of the system: input impedance Z; , output
impedance Z,and gain A4,,.

(8 marks)
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Question 6 (25 marks)

(a) Refer to the circuit in Figure 6(a), the Bipolar Junction Transistor (BJT) is
used as an inverter. Given that Io = 10mA and f = hpp = 250,

determine the values of Rz and R, with explanation.
(13 marks)

10V 10V 10V

oV oV oV

~Y
-~y




(b)
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Figure 6(b) illustrates a fixed-biased configuration of field effect transistor (FET) circuit.
Given that the Shockley’s equation is Ip = Ipgs(1— Yesy2 , using Mathematical

Vp
Approach,
(1) ﬁnd VGSQ and IDQ‘
(4 marks)
(i1) calculate Vps , Vp, Vg and V; .
(8 marks)
14V
1.8k
4IIJQ
Sy, essizm
% p=av
L2
Figure 6(b)
— THE END -
ALL THE BEST
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