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

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

node voltages V;,V, and V. [9]
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(b) Inthe circuit of Figure Q1(b), use mesh analysis to calculate 7, and V. [9]
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(c) Find the Thevenin equivalent circuit external to the resistor R of the circuit as shown [7]
in Figure Q1(c). Subsequently, calculate the maximum power that can be delivered
to R.
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Figure Q1(c)

Question 2 [25]
(@ Figure Q2(a) shows an electrical circuit connection with an alternating current source

of 2£30° A.
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Figure Q2 (a)
Calculate:
() The current phasor I, and voltage phasor V. [4]
(i) The complex power and power factor of the circuit. [2]
(i) The average power delivered by the source. 2]
(iv) The reactive power of the circuit. [2]

(b) A series R-L-C circuit is designed to resonate at w, = 10° rad/s, have a bandwidth
of 0.15w, , and draws 16 W from a 120 V alternating source at resonance.

Determine:

(1 The bandwidth in hertz. [1]
(i) The R, L, and C values. [6]
(ii) The quality factor of the circuit. [2]
(iv) The maximum voltage across the capacitor. [2]

(c) Discuss the importance of Q factor in both series and parallel R-L-C circuit design. [4]
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Question 3 [25]
(@) Figure Q3(a) shows an RC circuit with the switch opened at t = 0.
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Figure Q3(a)

(i) Determine the v(t) and i(t) att=0. [2]
(i) Determine the v(t) and i(t) for t > 0. [7]
(i) Sketch the v(t) and i(t) for (a)(i) and (a)(ii). [4]
(iv) Determine the energy stored in the capacitor at steady-state. [2]

(b) Explain the method to produce n-type and p-type silicon. List the majority carriers [4]
for each type of the silicon.

(c) For the network of Figure Q3(c), determine the maximum of V; that will maintain V,
at 8V and not exceeding the maximum power rating of the Zener diode. [6]
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Figure Q3(c)
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Question 4 [25]
(@ A bipolar junction transistor is connected in a circuit as shown in the Figure Q4(a).

Vee=+18V

Figure Q4(a)

(1) Name the transistor circuit configuration. [1]
(i) Explain the situation of voltage V. if the resistor Ry is open. 2]
(i) Explain the situation of V., when f increases due to temperature. [2]
(iv) Explain the effect on V, when the collector resistor is being replaced with a [2]
resistance at the lower end of the tolerance range?
V) Explain the situation of V; when the transistor collector connection is [2]
opened.
(Vi) Explain the reason for V., becomes nearly 18 V? [2]
(b) Sketch the three terminals symbol for 4 different types of MOSFET. [2]

(c) Figure Q4(c) shows a MOSFET transfer characteristics and a bias line of a MOSFET
circuit with feedback biasing arrangement base on V,, = 18V and R, = 0 Q.
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Figure Q4(c)
0) Identify the type of MOSFET base on Figure Q4(c). [2]
(i) Determine the MOSFET threshold voltage,V, and Shockley’s equation [4]
constant k.
(iii) Determine the Vs anf I;, . [2]
(vi) Determine the R,,V, ,V;,¢ and MOSFET power dissipation. [4]

~THE END~
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