
48510 Introduction to Electrical and Electronic 
Engineering



Exam Topics
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1. Equivalent impedance calculation;
2. Nodal or mesh analysis using Phasors;
3. Thévenin’s Theorem using Phasors;
4. Diodes
5. Capacitor or Inductor
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1.Equivalent Impedance Calculation
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= -j/(wC)
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1.Equivalent Impedance Calculation

Z

The impedances of the inductor and capacitor, determined at      =3000 rad/s,       
are j1KΩ and –j2K Ω , respectively. 
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Text Box
= 40cos(3000t-90)
= 40cos(3000t-pi/2)

130937
Text Box
ZL = jwL

130937
Text Box
ZC = 1/(jwC) = -j/(wC)
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1.Equivalent Impedance Calculation

Z

The impedances of the inductor and capacitor, determined at      =3000 rad/s,       
are j1KΩ and –j2K Ω , respectively. 
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2. Nodal or mesh analysis using Phasors

=5 rad/s

130937
Text Box
= 0.5cos(5t-90)
= 0.5cos(5t-pi/2)
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2. Nodal or mesh analysis using Phasors

130937
Pencil
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11-2 NODE VOLTAGE ANALYSIS (COMPLEX VERSION)

uts.edu.au

2. Redraw the circuit and analysis it as

if it is a DC resistive circuit.

We have 2 nodes, therefore we need 2 equations.

Use node voltage analysis to

solve this circuit

Apply KCL at the left node:

𝑖1

𝑖2
𝑖4

𝑖3
𝑖5

𝑖6

𝑖8 𝑖9

𝑖10𝑖7

Reference node V=0

𝑖1 = 𝑖2 + 𝑖3 = 𝑖2 + 𝑖4 + 𝑖5 + 𝑖6

Current_In = Current_Out

1⦟00 =
𝑉1
5
+

𝑉1
−𝑗10

+
𝑉1 − 𝑉2
−𝑗5

+
𝑉1 − 𝑉2
𝑗10

0.2 + 𝑗0.2 𝑉1 − 𝑗0.1𝑉2 = 1

Apply KCL at the right node:

𝑖9 +𝑖10 = 𝑖5 + 𝑖6 - 𝑖7
0.5⦟ −900 +

𝑉2
10

=
𝑉1 − 𝑉2
−𝑗5

+
𝑉1 − 𝑉2
𝑗10

−
𝑉2
𝑗5

−𝑗0.1𝑉1 + (0.1 − 𝑗0.1)𝑉2 = 𝑗0.5

Use Cramer’s Rule (the matrix method) to solve the

equation set:

𝑖5 +𝑖6 = 𝑖7 + 𝑖8 = 𝑖7 + 𝑖9 + 𝑖10

130937
Pencil
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11-2 NODE VOLTAGE ANALYSIS (COMPLEX VERSION)
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0.2 + 𝑗0.2 𝑽1 − 𝑗0.1𝑽𝟐 = 1

−𝑗0.1𝑽1 + (0.1 − 𝑗0.1)𝑽𝟐 = 𝑗0.5

Use Cramer’s Rule (the matrix method) to solve the equation set:

Convert to polar form Convert to time-domain

130937
Pencil
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3. Thévenin’s Theorem using Phasors

Calculate the current and voltage across the load

130937
Text Box
Tutorial 11, Qu. 2
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3. Thévenin’s Theorem using Phasors
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3. Thévenin’s Theorem using Phasors
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4. Diodes

130937
Pencil

130937
Pencil
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4. Diodes

130937
Text Box
Week 8 Tutorial, Qu.2
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4. Diodes

1. Hlaf-wave Rectifier
2. Limiting circuits
3. Zener regulator circuit
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5. Capacitor or Inductor
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5. Capacitor or Inductor

130937
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5. Capacitor or Inductor

130937
Text Box
P = i(t)* v(t)



Thank    You

Peiyuan.qin@uts.edu.au
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11-6 MAXIMUM POWER TRANSFER (COMPLEX VERSION)
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In pure resistive circuit, maximum Power Transfer occurs when the resistive value of the

load is equal in value to that of the voltage source's internal resistance (RL=Rs) allowing

maximum power to be supplied.

The maximum power received by the load is 𝑃𝐿=
𝑉𝑡
2

4𝑅𝑡
, which is half of the total power

generated by the source.

In comple circuit, how to adjust a load impedance ZL to extract the maximum average power from a two-terminal

circuit? (Note Zt is the inner impedance or Thevenin equivalent impedance. )

1) If the load can take on any complex value, maximum power transfer is attained

for a load impedance equal to the complex conjugate of the Thévenin impedance.

𝑅 + 𝑗𝑋

𝑅 − 𝑗𝑋
𝑍𝑙𝑜𝑎𝑑 = 𝑍𝑡

∗

2) If the load is required to be a pure resistance, maximum power transfer is

attained for a load resistance equal to the magnitude of the Thévenin impedance.
𝑅 + 𝑗𝑋

𝑅2 + 𝑋2
𝑍𝑙𝑜𝑎𝑑 = 𝑍𝑡 = 𝑅2 + 𝑋2
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11-6 MAXIMUM POWER TRANSFER (COMPLEX VERSION)
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Note that the power should be a pure real number. Only resistance can receive power. Reactance (capacitance and

inductance) does not take power. The average AC power on capacitors and inductors are always 0. With the AC source,

the capacitors and inductors keep charging and discharging, thus the energy comes and goes away but no real energy is

consumed.

The maximum power delivered on the load is only determined by the effective RMS current and the resistance of the

impedance:

𝑃𝑚𝑎𝑥 = 𝐼𝑟𝑚𝑠
2 𝑅𝑙𝑜𝑎𝑑 Where 𝑅𝑙𝑜𝑎𝑑 =

𝑅𝑡 if load is a complex impedance

|Z𝑡| if load is a pure resistive load
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