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INTI INTERNATIONAL COLLEGE PENANG
DIPLOMA IN ELECTRICAL AND ELECTRONIC ENGINEERING PROGRAMME (DEEI)

EEE1105: CIRCUIT THEORY & ELECTRONIC DEVICES
FINAL EXAMINATION: APRIL 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

(a) For the network shown in Figure 1(a), compute the total resistance, Ry of the circuit. Also,
compute I and I and Vg in Figure 1(a).

(9 marks)
I R,
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Figure 1(a)
(b) A network is arranged as shown in Figure 1(b). Compute the value of the current in the
10Q) resistor with clear working using:

@) the Nodal analysis.
(8 marks)

(i1) the Mesh analysis.
(8 marks)
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Figure 1(b)
Question 2

(a)

A circuit as shown in Figure 2(a) having a resistance of 0.2kQ, an inductance of 500mH
and a capacitance of 0.02mF in series, is connected across a 80£0°V, 0.06kHz supply.

Compute:

(1) the impedance;

(i) the current;

(ii1))  the voltages across R, C and L;

(iv)  the power factor and phase angle.

Sketch the phasor diagram of currents and voltage supply.

R fl L
AN roen
" 500mH
02kQ  (02mF m

®

80V 0.06kHz
Figure 2(a)

(3 marks)
(2 marks)
(3 marks)
(2 marks)

(2 marks)
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(b) Find the voltage at each node and the current flowing through each resistor.
(13 marks)

(Reference Node)

= |
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1 1
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ANN—
10Q
Figure 2(b)

Question 3

(a) Find the voltage drops across all components in the circuit in Figure 3(a), expressing them
in complex (polar) form with magnitudes and phase angles each. Also, draw the equivalent

electrical circuit diagram for Figure 3(a).
(6 marks)

000
O
O
O | R1: 7.1kQ
O | C1:0.01pF
O | C2:0.15pF
VS: 5.1V 180Hz

00000
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(b) A circuit as shown in Figure 3(b) with the given Vg as 10020° V supply. Find:

) the total impedance, Zr;
(3 marks)
(i)  the current, Ijgq and the voltage, Vg,;
(4 marks)
(iii)  the power factor and the phase angle.
(2 marks)
1
! R,
40 A
8Q
222 v
j2Q
n : R,
Vs ( ~ %180 8Q
<
Figure 3(b)

(©)

For the circuit shown in Figure 3(c), compute the current passing through each element.

Sketch a phasor diagram showing all the currents. Assume the supply current, I is 332 —

13° A, 50Hz.
(10 marks)
8Q 5Q
I ‘> §1sn 38.660
j5Q  —=—=-j10Q
¢ -
Figure 3(c)
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Question 4

(a) Determine I, V;, V, and V, for the series dc configuration of Figure 4(a). Show the working

clearly.
g (7 marks)
+ vV, - I )
—NVW——Pp——4—0 "o
4.7kQ +
Vs, §2.2kﬂ
— 10V
— 5V
- Figure 4(a) -

(b) Determine V,, Ip, Ip; and Ip, for the parallel diode configuration of Figure 4(b). Explain
the purpose of an additional diode, D, that is placed in parallel for Figure 4(b). Assume
that both diodes are having similar characteristics.

(7 marks)
I 0.47kQ
2 AAA—t N ot
1+
Vs —12V V¥si ¥si v
Ipq, Ipzy
4- ¢ —O

Figure 4(b)
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(©) For the Zener diode network of Figure 4(c), determine:

(1) the voltages at references V; and V,.
(4 marks)

(i)  the current through white LED and the power delivered by the supply. Assume that
the white LED has a forward voltage of 3.5V.

(3 marks)
(iii))  the power absorbed by the white LED compare to the 3.3V Zener diode.
(4 marks)
40V
0
R §1 3kQ
U White
¥
u—-o VZ

Vz, A6V

l;

Figure 4(c)
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(a) Figure 5(a)(i) shows the transistor circuit and Figure 5(a)(ii) shows the device

characteristics.

6)) Sketch the load line for the network of Figure 5(a)(i) on the characteristics for the
transistor appearing in Figure 5(a)(ii).

(5 marks)

(i1) Find the values of I 0 and Vg 0 with a base current of 30uA4.

(iii)  Determine the dc beta at the Q-point.

(3 marks)

(2 marks)

(iv)  Using the beta for the network determined in part (iii), calculate the required value
of Rg and suggest a possible standard value.

Vee
15V

I

Figure 5(a)(i)

A
_/

(5 marks)
I (mA)
- 50 pA
(/V 40 pA
o i
i
20 A
10 pA
- Ip=0pA
A | | ]
5 10 15 Ve (V)
Figure 5(a)(ii)

Note: Use Worksheet 5(a) to answer Question 5(a)(i), detach Worksheet 5(a) and tie with

the answer booklet.
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For the emitter-bias network of Figure 5(b) with the = 50, determine:

()  IyandIL.

(3 marks)
(i1) Ve
(2 marks)
(lll) Vc, VE and VB'
(3 marks)
(iv) Vg
(2 marks)
20V
§2k0
§430kn
2
10pF
o0
10uF
f I40pF
Figure 5(b)
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Question 6

(a) Find value of C in the circuit shown in Figure 6(a). Assume that the voltage supply, Vs is
22020°V, 60 Hz. The total current is given as 11.812 — 7.12° A. Also, find the total

impedance in polar form.
(8 marks)

R, R,
10Q 15Q

§j200 —C

<
Figure 6(a)

(b) By using Mathematical approach, determine Vsg and Ipg for the circuit of Figure 6(b).
Show that Graphical approach can be used to estimate the Ipg with resulting Shockley
curve.

(7 marks)
16V
2kQ
D
G Ipss = 10 mA
Vp = _8 V
+
o  1°

Figure 6(b)
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(© For the JFET biasing network in Figure 6(c), determine:

(1) the Ipp and Vsp;

(ii) the Vps and Vpe.

16.0V
2.7kQ
C
R, §1.5MQ 2
(—ov,
F
c, g
Ipss = 8 mA
Vi O } =+ ® \7:5'—' -4V
20uF s
R g +
2 <200kQ 18kQ —=5pF
Rg Cs
Figure 6(c)
—THE END -
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(6 marks)

(4 marks)
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Worksheet (5a)

Worksheet 5(a)

(2)

Figure 5(a)(i) shows the transistor circuit and Figure 5(a)(ii) shows the device
characteristics.

(1) Draw the load line for the network of Figure 5(a)(i) on the characteristics for the
transistor appearing in Figure 5(a)(ii).

(5 marks)
Vee
15v
R¢
R é 1.5kQ2
B —o
L)
o
Cy

Rg

5600
Figure 5(a)?i)

A I (mA)
- 50 pA-
40 pA
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20 pA
10 A
IB =0 }lA
| | | -
5 10 15 Vep (V)

Figure 5(a)(i1)
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