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sinusoids

Definitions
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Ex.1: Find the amplitude, phase, period, and 
frequency of the sinusoid: v(t)=12cos(50t+10o)

Solution:
The amplitude is: Vm = 12 V
The phase is :  = 10o

The angular frequency is   = 50 rad/s
The period is: T =(2/) = (2/50) =0.1257 s
The frequency is f =(1/T) = (1/0.1257) = 7.958 Hz
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Ex.2 : Calculate the phase angle between 
v1 = -10 cos(t+50o) & v2 = 12 sin(t-10o)
state which sinusoid is leading

Solution

Phasor diagram
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Ex. 3 : Transform these sinusoids to phasors:
(a) v = - 4 sin(30t+50o)
(b) i = 6 cos(50t-40o)

Solution
(a) v = -4 sin(30t+50o) = 4 cos (30t+50+90o)

= 4 cos (30t + 140o)

The phasor form of v is        V = 4140o

(b) i = 6 cos(50t - 40o)
The phasor     I = 6 -40o

Ex.4: Given i1(t)=4cos(t+30o) and
i2(t)=5sin(t-20o), find their sum.

Solution: 
i1(t)= 4 cos(t+30o)            I1 = 430o

i2(t)= 5 sin(t-20o) = 5 cos(t -20o-90o) = 5 cos(t-110o)
I2 = 5 -110o

I = I1 + I2 = 430o + 5-110o = 3.464+j2-1.71-j4.698 
= 1.754 –j2.698 = 3.218-56.97o
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Phasor relationship for circuit elements

(a) Resistor
i = Im cos(t + )

v = i R = RImcos(t + )
I = Im v = R Im

(b) Inductor
i = Im cos(t + )
v = L(di/dt) = -LIm sin(t + )
v = LIm cos(t +  +90o)
I = Im and    V = Vm+90o

The voltage lead the current by 90o → XL= j ω L
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(b) capacitor

)sin()cos(   tCVtV
dt
dci mm

)90cos(   tCVi m

 mVV 90 mII

The voltage lag the current by 90o → XC= - j 1/ωC 

v(t) = Vm cos(ωt+)              i = C dv/dt

G conductance,      B susceptance 

Impedance and  Admittance
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Series Circuit 

Parallel Circuit 
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Δ-Y-Conversion
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Ex.5: consider the circuit,
(a) Calculate the sinusoidal voltages v1 and v2

using phasors and voltage divider rule
(b) Sketch the phasor diagram showing E, V1 and 

V2.
(c) Sketch the sinusoidal waveforms of e, v1 and v2.
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Solution:
(a) The phasor form of the voltage source is determined as

e = 100 sin(t)     E = 70.710o V

and

(b) Phasor diagram

(c) v1(t) = Vm sin(t+) = 2x78.4 sin(t-33.69)
= 111 sin(t-33.69)

v2(t) = Vm sin(t+) = 2x43.9 sin(t+82.87)
= 62 sin(t+82.87)
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Ex. 6: Refer to the circuit;
(a) Find the total impedance, ZT.
(b)Determine the supply current, IT.
(c) Calculate I1, I2, using current divider rule.
(d)Verify Kirchhoff’s current law at node a.

Solution
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d.   I1 + I2 + I3 = 2500 + 5000-90 + 500090 = 2500o

 IT =  I1 + I2 + I3     Kirchhoff’s current law is verified.

Ex. 7: Find the current I in the circuit. 

Solution:
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Z1 = Zan+12 = 13.6 + j0.8    , Z2 = Zbn – j3 = j0.2    and      Z3 = Zcn +j6+8 = 9.6+j2.8
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At balance  V1=V2
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Series Resonance
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By solving the above equation for ω

Bandwidth “It is defined as the half power bandwidth”
B = ω2 – ω1 = (R / L)
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Quality Factor  Q
“Measure the sharpness of resonance “
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Example:  For the circuit shown:
(a) Find the resonant frequency and the half power frequencies
(b) Calculate the quality factor and bandwidth
(c) Determine the amplitude of the current at ωo, ω1 and ω2

Solution

Parallel Resonance

At resonance      Im(Y)=0 

At resonance:
(1)The parallel LC combination acts like open circuit.

i.e. the entire current flows through R
(2) The inductor and capacitor currents can be much

more than the source current 
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Example: For the circuit shown:
(a) Calculate ωo, Q and B
(b) Find ω1 and ω2
(c) Determine the power dissipated at ωo, ω1 and ω2

Solution
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