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FElectric Circuits ECE 1311

Q.1 [20 marks]

(a) In the following questions, give the appropriate answer. (10 marks)

i. Resistivity of a wire depends on
(a) Length (b) Material (¢) Cross section area {d) None

ii. Ampere second could be the unit of
(a) Power (b) Conductance (c) Energy (d) Charge

iii. Two 1 kQ resistors with power rating 1/2 W are connected in series. Their
combined resistance value and wattage will be

(a)2kQ,12W (b) 2k , 1W (c)1kQ,12W (d) 2 k@ ,
2W
iv. The current Ip of Fig, 1.1(a) is (A)
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Fig. 1.1(a)

v. Inthe circuit of Fig. 1.2(a), Vo is (V)

Fig 1.2(a)
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(b) A flashlight battery has a rating of 0.8 ampere-hours (Ah) and a lifetime of 10
hours. (6 marks)

i.  How much current can it deliver?
1. How much power can it give if its terminal voltage is 6 V?
1ii., How much energy is stored in the battery in kWh?

(c¢) Three light bulbs are connected in series to a 100-V battery as shown in Fig. 1(c).
Find the: (4 marks)

i, Current 7 through the bulbs.

ii. Resistance of each lamp.
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Fig. 1{c)
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Q.2 [20 marks]

(a) Determine voltages v, through v; in the circuit of Fig. 2(a) using nodal analysis.

(10 marks)
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Fig. 2(a)
(b) Solve the value of v, of the circuit shown in Fig. 2(b) by using the source
transformation. (10 marks)
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Fig. 2(b)
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Q.3 [20 marks]

(a) Determine the voltage across each capacitor and energy stored at 4pF capacitor in
the circuit of Fig. 3(a). (6 marks)
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Fig. 3(a)

(b) Find the current that flows through a 10H inductor when the voltage across it is
20( 1-eYV and the initial i(0) current through the inductor is 0.3A. Then, find
the energy stored in the inductor at t=1s. (7 marks)

(¢) For a circuit in Fig. 3(¢), determine the value of v,, ¥y and energy stored by the
inductor and capacitor under dc conditions. (7 marks)
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Q.4 [20 marks]

(a) Given v(t) and i(2) as follows,
wW(it) = dcos (4t +30)
i(t) = —10sin (4¢)
Determine: (3 marks)

. The phase angle between the two sinusoids

ii. Which one leads the other?

(b) Find the total impedance (Zy) in the circuit of Fig. 4(b) looking at terminals a-b.
Note that w=1000 rad/s.

(7 marks)
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Fig. 4(b)

(c) Solve for i, m the circuit of Fig. 4(¢) using mesh analysis. Note that /=20 sin
(100t+30) A, {10 marks)
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Q.5 [20 marks]

(a) Using source transformation, find out Ty and T, in the circuit of Fig. 5(a). Also,

find out Vry between points ‘a’ and ‘b’. {6 marks)
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Fig. 5(a)

(b) For the circuit in Fig. 5(b), under maximum power transfer condition, determine:

i.  The load Z; and V.

{4 marks)
ii. The average power delivered to the load Z; (2 marks)
iii.  The real power and reactive power of the load 7. (4 marks)

iv.  The power factor of the load Z;, and specify whether it is leading or lagging.

(4 marks)

P 40
10./:0°y @) | jfi z,
-j68) T
Q5()

Fig. 5(b)





