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Instructions: This paper consists of FOUR (4) questions. All the questions carry equal marks.

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

node voltages V3, V, and V. [9]
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Figure Q1(a)
(b) In the network of Figure Q1(b), using mesh analysis, calculate I, and V. [9]
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(c) Using superposition principle, find the current | through E> for the network in Figure [7]

Q1(c).

Figure Q1(c)

Question 2 [25]
(@) Figure Q2(a) shows an electrical circuit with an alternating current source of 5230° A.
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Figure Q2 (a)

Calculate:

(1) The current phasor 1, and voltage phasor V. [4]
(i) The complex power and the power factor of the circuit. [2]
(iii) The average power delivered by the source. [2]
(iv) The reactive power of the circuit. [2]

(b) For the series RLC circuit in Figure Q2(b), find:
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Q) The value of X, for resonance. [1]
(i) The magnitude of the circuit current, I at resonance. [2]
(iii) The voltage Vg, V, and V. at resonance. [3]
(iv) The quality factor of the circuit. [1]
(V) The value of total 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 circuit with the switch is opened at t = 0.
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Figure Q3(a)
(1) Determine the v(t) and i(t) att=0. [2]
(ii) Determine the v(t) and i(t) fort > 0. [7]
(iii) Sketch the v(t) and i(t) for (i) and (ii). [4]
(iv) Determine the energy stored in the capacitor at steady-state. [2]
(b) Explain how to produce n-type and p-type silicon. List down their important [4]

properties.

(c) For the network of Figure Q3(c), determine the maximum of V; that will maintain V;,

at 7.6V and not exceed the maximum power rating of the Zener diode. [6]
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Question 4 [25]
(@) A bipolar junction transistor is connected in voltage-divider-bias configuration as
shown in the Figure Q4(a).

Figure Q4(a)

Using exact approach analysis, calculate:

() Igq [4]
(i) Icq [1]
(iii) Verg [2]
(iv) Veo [2]
V) Vo [2]
(vi) Vi [2]
(vii) transistor power dissipation [2]

(b) Figure Q4(b) shows an n-enhancement mode P-MOSFET circuit.
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Q) Draw the transfer characteristics and bias line of the circuit. [5]

(i) Calculate the Vgsoand Ipg. [2]

(iii) Calculate the V. [2]

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