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

EEE 1105: CIRCUIT THEORY & ELECTRONIC DEVICES
FINAL EXAMINATION: JAN 2015 SESSION -

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

Question 1
(a) ‘With reference to Figure Q1(a).
@ Calculate the currents {1, L, and L.
(3 marks)
(i) Determine the values of the unknown resistors Ry and Rs.
(3 marks)
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(b) Refer to Figure Q1(b) ,using nodal analysis calculate

(1) Viand V.

. (5 marks)
(i} I and Ls. ‘
(3 marks)
— 18V
& g
Figare Q1(b)
(c) For the circuit shown in Figure Q1(c),calculate
() Thevenin resistance Ry,
( 2 marks)
(i1) open terminal voltage Vyy, using Thevenin’s theorem.
( 3 marks)
(iiiy  short circuit current Iy using Northan’s theorem
( 4 marks)
(iv)  the maximum power transfer to the load , R across terminal a and b.
{ 2 marks)
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Figure Q1{c)
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Question 2
(a) Voltage and current are out of phase by 40°, and voltage lags. Using current as the
reference, sketch the phasor diagram and the corresponding waveforms.
(3 marks)
(b) For the network of Figure Q2(b),calculate
[* answer in polar form]
(i)  the total impedance Zr..
(3 marks)
(i)  the voltage V3 and the current Ip..
(6 marks)
(iii}  the power factor of the network.
(2 marks)
(iv)  the active and reactive power of the network.
(3 marks)
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Figure Q2(b)
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(c) Refer to the resonant network in Figure Q2(c),

(1) Find the value of L if the resonant frequency'is 1800 Hz.

(2 marks)
(ii)  Find the magnitude of the current I, at resonance.
(3 marks)
(iii)  Find the Q factor of the network.
(3 marks)
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Figure Q2(c)
Question 3
(a) Sketch and label the output waveform for the clamper circuit shown in Figure
Q3(a).Assume ideal diode and RC >> g

(3 marks)
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Figure Q3(a)
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(b) Refer to the half wave rectifier circuit shown in Figure Q3 (b),

(1) sketch the output waveform across Ry with proper labeling.

(2 marks)
(ii) calculate the average output Volltage. _
(4 marks)
(iii) what minimum PIV rating must the diodes have?
' (2 marks)

|

Ry
10 kL)
Figure Q3(b)
(c) For the series diode configuration of Figure Q3(c) (i) and the characteristic in

Figure Q3(c) (i) , determine

(i} Vpg and Ipg using the given graph paper with diode characteristic (please

attach with the answer script).
(7 marks)

(i) Vr
(2 marks)
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(d) Determine the power dissipation of the resistors and zener diode in Figure Q3(d). Given
Vs=15V, Rs = 5600, Ry, = 2kQ, Vz = 10V. Assume the zener diode 1s ideal. Also,
- calculate the total power delivered by V.

(6 marks)
Rs

Vs -

ek Re=

Figure Q3(d)

Question 4
(a) Briefly describe how to operate BJT as an amplifier.

(3 marks)

(b) The biasing circuit of Figure Q4 (b) has current gain, =200. Assume Vgg=0.7V.

(i) Calculate the quiescent operating point.
{5 marks)

(i) Sketch the load line with the proper labeling of saturation and cut off point.
(4 marks)

Vi
— 3V

Figure 4(b)
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(©) Given the information provided in Figure Q4(c), assume determine
@ B
(3 marks)
(ii) Vee
(3 marks)
(i) Rg
(2 marks)
Vee
Figure Q4(c)
{d) Given the voltage-divider configuration network shown in Figure Q4(d). By using exact -~
method, calculate. ‘
@ I
(4 marks)
(i) Ve
(2 marks)
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Figure Q4(d)
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(a)

(b)
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Sketch the construction of D-MOSFET and E-MOSFET (n-channel). What is the
difference between the operation of D-MOSFET and E-MOSFET?

For the JFET biasing network in Figure Q5(b),

(i)  identify the type of network configuration.
(i)  determine Ipg and Vgse.

(iii)  determine Vps.

VDD =16V

éRgzsz

Figure Q5(b)

E})gg = 10mA _
Vst = -8V

-~ (5 marks)

(2 marks)

(5 marks)

(2 marks)
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(d)
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Find Vgs and Vps for the E-MOSFET circuit in Figure Q5(c). Datasheet information is
listed with the circuit. :
(7 marks)

Vpp = 10V

Ry = 10MO2 > Ry =1.2kQ

My Ipon=3mA @ Vos =4V

V(}S{th} =2V
Figure Q5(c)

Sketch the transfer characteristics for an n-channel enhancement type
MOSFET from the drain characteristic given in Figure Q5 (d).
(4 marks)
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Figure Q5(d)
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Question 6
(a) Construct the block diagram of a basic DC voltage power supply with ac input voltage.
Describe the function and sketch of output waveform of each module.
(9 marks)
(b For the network of Figure Q6(b),calculate
(1) the overall active, reactive and apparent power.
(4 marks)
(ii) the power factor.
{2 marks}
(1i1) the total current , I,.
(3 marks)
Load 2
£ = 50v 260 (DN
Tigure Q6(b)
(c) The base bias circuit in Figure Q6:(c) is subjected to a temperature variation from 0°C to
gur

70°C. The B decrease by 50 percent at 0°C and increase by 75 percent at 70°C from its
nominal value of 110 at 25°C. What are the % of changes in Ic over the temperature
change from 0°C to 70°C? '

(7 marks)

Vee
9V

R Re
15 k{1 10050

]

Figure Qg(c)

--THE END— -
<EEEII0S/(F)JAN1S/ Shatyn Lim 9/1/15
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