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DIPLOMA IN ELECTRICAL AND ELECTRONIC ENGINEERING PROGRAMME (DEEI)
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Instructions: This paper consists of FOUR (4) questions. Answer all the questions. All questions
carry equal marks.

Question 1 [25]
(@ A multiple sources network is shown in Figure Q1(a). Using nodal analysis, calculate

the nodal voltages, V;,V, and V5. [9]

v

Vi

AAA va A
20 20
:ém 154 gﬂﬂ
1

Figure Q1(a)

(b) Refer to the circuit of Figure Q1(b), using source transformation and Kirchhoff’s [8]
law to calculate the current and power dissipated in the 84 resistor.
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Figure Q1(b)
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(c) Using superposition principle, find the current | through E: for the network in Figure [8]
Q1(c).
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Figure Q1(c)

Question 2 [25]

(@ Figure Q2(a) shows a electrical circuit connection with sinusoidal voltage source of
50Hz.
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Figure Q2 (a)
Calculate:
(i) The total complex impedance Z,,,,, of the circuit. [2]
(i) The source current I from the source. [2]
(i) The apparent power,S of the circuit. [2]
(iv) The active power,P of the circuit. [2]
v) The circuit power factor. [2]

(b) For the series RLC circuit in Figure Q2(b), find:
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Figure Q2(b)
(D The value of X, for resonance. [1]

(ii) The magnitude of the circuit current, I at resonance. [2]
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(i) The voltage V;,V, and V. at resonance. [3]
(iv) The quality factor of the circuit. [1]
(V) The value of L and C at resonant frequency. 2]
(Vi) The bandwidth of the frequency response. [2]
(vii) The low and high cutoff frequencies. [2]
(viii) The power dissipation at -3dB frequency. [2]

Question 3 [25]
(@ Figure Q3(a) shows an RC and the switch opened at t = Os.
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Figure Q3(a)
(i) Calculate the time constant for t > 0 s. [1]
(i) Calculate the v, and i at t = 0s. [4]
(iii) Write the v, (t) equation for ¢t > 0. [2]
(iv) Write the i(t) equation for t > 0. 2]
V) Calculate the time taken for the capacitor voltage to decay to one-third of its [2]
initial value.
(Vi) Sketch the v, (t) and i(t). 2]
(b) Describe the meaning of barrier potential of a diode and how it is created. [4]

(c) Refer to the Figure 3(c), sketch the V (t) waveform and label all the values of the
waveform correctly. Show your calculation clearly.
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Figure Q3(c)




Question 4 [25]
(@ A bipolar junction transistor is connected in voltage-divider-bias configuration as
shown in the Figure Q4(a). Calculate:
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Figure Q4(_a)

Using exact approach analysis, calculate:
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transistor power dissipation
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(b) Figure Q4(b) shows an n-enhancement mode P-MOSFET circuit.

1MQ

=16V
% 2k
L Iu{. l"rru:(mj = -3V
fﬂ(n“} = 4m4d
,._) Visiomy = =7V
Vase\

Figure Q4(b)
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(1) Draw the transfer characteristics and bias line of the circuit. [4]

(i) Calculate the V So and [ Do 2]

(iii) Calculate the V. [3]

(iv) State the region of the drain characteristic the MOSFET operates. [1]
~THE END~
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