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CIRCUIT THEORY (BMT 1013)

QUESTION 1
a) Describe the concept of the following terms:
i.  Superposition Theorem (4 marks)

ii.  Source Transformation (4 marks)

b) Determine the voltage across R, for the circuit in Figure 1 by using superposition

theorem. (7 marks)
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Figure 1

c) Referring to the circuit in Figure 2,

i.  Explain the steps to apply Source Transformation in a circuit. (6 marks)
ii. ~ Analyze the voltage across resistor, V. (8 marks)
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Figure 2
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QUESTION 2
a) Describe the steps to analyze alternating current (AC) circuits. (3 marks)
b) Given a sinusoid v(t) = 32sin (100t) V, identify its phasor domain. (3 marks)

c) Referring to the circuit in Figure 3,
i. Describe the steps to find current,iz by applying mesh analysis. (8 marks)

ii. Analyze the current, i3 by using mesh analysis. (15 marks)
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Figure 3
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QUESTION 3

a) State two (2) phasor relationship of voltage and current for each following terms,

i. Resistor,R (2 marks)
ii. Capacitor,C (2 marks)
iii.  Inductor,L (2 marks)

b) Referring to the circuit in Figure 4,

i.  Determine the input impedance, Z;,, at w = 10 rad/s. (10 marks)
i.  Determine the input admittance Y, . (2 marks)
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Figure 4
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c) Forthe circuit in Figure 5, analyze:
i. Voltage, v(t) (4 marks)
i. Current, i(t) (6 marks)
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‘Figure 5
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QUESTION 4
a) Answer the following questions:
i.  Describe the series and parallel resonance circuit. (4 marks)

ii.  lllustrate the series and parallel resonance circuit. (4 marks)

b) Referring to the circuit in Figure 6, calculate:

i.  The resonant frequency, f,. (1 mark)
ii.  The quality factor, Q. (2 marks)
ii.  The bandwidth, BW. (1 mark)
iv.  The upper —3dB frequency points, fj. (1 mark)
v.  The lower —3dB frequency points, f;. (1 mark)
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Figure 6

End of question
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TABLE OF FORMULAS
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v(t) =V, cos(wt + @) V=V,2¢ Z=R V=IR
) 1 !
i(t) = I, cos(wt + [ =1,z = =
(t) = Iy cos(wt + ¢) méP Z=5F FaC
1
-sin(A) = cos(A +90°) sin(A) = cos(A —90°) Y= 7

—rs£ ¢ =rcos(wt+ @+ 180)

1

= v, =V, X, =X X, = 2nfL Xe=—
f; 1 1

BW=-5— fu = fr +5BW fu=fr—5BW
‘ v _4 Xc
Im_E Q_R Q R
P || l 4 _ X Q= K Inag = Q X1
| ‘:,.;,i_r‘ali'a e [T:E Q—XL =X, MAG = T




4

B



