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Problema 1

[image: image1.png]B Example 3-1 An inductive load connected to a 120-V, 60-Hz ac source draws
1 kW at a power factor of 0.8. Calculate the capacitance required in parallel with the load -
in order to bring the combined power factor to 0.95 (lagging).
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Using rms values to represent their magnitudes, the voltage across and the current into a load are
as follows in phasor form:
V=Vel and I=[e
Show that the instantaneous power p(f) = w(#)-i(¢) can be written as p(y = P + P cos 2wt + @ sin
2, where average power P = VI cos ¢ and reactive power Q = VI sin ¢.
In Problem 3-1, V=120 Vand I = 7" A,
(a) Plot the following as a function of wt:
@) v, i, and p(r)
(ii) i, as defined in Eq. 3-12 and p, = Vi,
(iii) i, as defined in Eq. 3-13 and, p, = v,
(b) Calculate the average power P.
(c) Calculate the peak value of p, in part (a) and Q from Eq. 3-14.
(d) Calculate the load power factor (PF). Is the load inductive or capacitive? Does the load draw
positive vars?
For the waveforms in Fig. P3-3, calculate their average value and the rms values of the fundamental
and the harmonic frequency components.

In the waveforms of Fig. P3-3 of Problem 3-3, A = 10 and u = 20° (4, = u, = u/2), where
applicable. Calculate their total rms values as follows:

(a) By using the results of Problem 3-3 in Eq. 3-28.
(b) By using the definition of the rms value as given in Eq. 3-5.
Refer to Problem 3-4 and calculate the following:

(a) For each of the waveforms a—e, calculate the ratio of (i) the fundamental frequency component
to the total rms value and (ii) the distortion component to the total rms value.

(b) For the waveforms f and g, calculate the ratio of the average value to the total rms value.

A sinusoidal voltage v = V2V sin of is applied to a single-phase load. The current drawn by the
load corresponds to one of the waveforms a—e of Fig. P3-3. The zero crossing of the current
waveform lags the voltage waveform by ot = ¢°. Using the results of Problems 3-3 and 3-4,
calculate the average power drawn by the load, the displacement power factor (DPF), total harmonic
distortion (THD), and the power factor (PF) for each of the current waveforms for the following
numerical values: V =120 V,A = 10 A, ¢ = 30°, and u = 20° (&, = u, = u/2), where applicable.
A balanced three-phase inductive load is supplied in steady state by a balanced three-phase voltage
source with a phase voltage of 120 V rms. The load draws a total of 10 kW at a power factor of 0.85

(lagging). Calculate the rms value of the phase currents and the magnitude of the per-phase load
impedance. Draw a phasor diagram showing all three voltages and currents.

An input voltage of a repetitive waveform is filtered and then applied across the load resistance, as
shown in Fig. P3-8. Consider the system to be in steady state. It is given that L = 5 pH and Py,
=250 W.

(a) Calculate the average output voltage V..
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Using rms values to represent their magnitudes, the voltage across and the current into a load are
as follows in phasor form:
V=Vel and I=[e
Show that the instantaneous power p(f) = w(#)-i(¢) can be written as p(y = P + P cos 2wt + @ sin
2, where average power P = VI cos ¢ and reactive power Q = VI sin ¢.
In Problem 3-1, V=120 Vand I = 7" A,
(a) Plot the following as a function of wt:
@) v, i, and p(r)
(ii) i, as defined in Eq. 3-12 and p, = Vi,
(iii) i, as defined in Eq. 3-13 and, p, = v,
(b) Calculate the average power P.
(c) Calculate the peak value of p, in part (a) and Q from Eq. 3-14.
(d) Calculate the load power factor (PF). Is the load inductive or capacitive? Does the load draw
positive vars?
For the waveforms in Fig. P3-3, calculate their average value and the rms values of the fundamental
and the harmonic frequency components.

In the waveforms of Fig. P3-3 of Problem 3-3, A = 10 and u = 20° (4, = u, = u/2), where
applicable. Calculate their total rms values as follows:

(a) By using the results of Problem 3-3 in Eq. 3-28.
(b) By using the definition of the rms value as given in Eq. 3-5.
Refer to Problem 3-4 and calculate the following:

(a) For each of the waveforms a—e, calculate the ratio of (i) the fundamental frequency component
to the total rms value and (ii) the distortion component to the total rms value.

(b) For the waveforms f and g, calculate the ratio of the average value to the total rms value.

A sinusoidal voltage v = V2V sin of is applied to a single-phase load. The current drawn by the
load corresponds to one of the waveforms a—e of Fig. P3-3. The zero crossing of the current
waveform lags the voltage waveform by ot = ¢°. Using the results of Problems 3-3 and 3-4,
calculate the average power drawn by the load, the displacement power factor (DPF), total harmonic
distortion (THD), and the power factor (PF) for each of the current waveforms for the following
numerical values: V =120 V,A = 10 A, ¢ = 30°, and u = 20° (&, = u, = u/2), where applicable.
A balanced three-phase inductive load is supplied in steady state by a balanced three-phase voltage
source with a phase voltage of 120 V rms. The load draws a total of 10 kW at a power factor of 0.85

(lagging). Calculate the rms value of the phase currents and the magnitude of the per-phase load
impedance. Draw a phasor diagram showing all three voltages and currents.

An input voltage of a repetitive waveform is filtered and then applied across the load resistance, as
shown in Fig. P3-8. Consider the system to be in steady state. It is given that L = 5 pH and Py,
=250 W.

(a) Calculate the average output voltage V..
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Using rms values to represent their magnitudes, the voltage across and the current into a load are
as follows in phasor form:
V=Vel and I=[e
Show that the instantaneous power p(f) = w(#)-i(¢) can be written as p(y = P + P cos 2wt + @ sin
2, where average power P = VI cos ¢ and reactive power Q = VI sin ¢.
In Problem 3-1, V=120 Vand I = 7" A,
(a) Plot the following as a function of wt:
@) v, i, and p(r)
(ii) i, as defined in Eq. 3-12 and p, = Vi,
(iii) i, as defined in Eq. 3-13 and, p, = v,
(b) Calculate the average power P.
(c) Calculate the peak value of p, in part (a) and Q from Eq. 3-14.
(d) Calculate the load power factor (PF). Is the load inductive or capacitive? Does the load draw
positive vars?
For the waveforms in Fig. P3-3, calculate their average value and the rms values of the fundamental
and the harmonic frequency components.

In the waveforms of Fig. P3-3 of Problem 3-3, A = 10 and u = 20° (4, = u, = u/2), where
applicable. Calculate their total rms values as follows:

(a) By using the results of Problem 3-3 in Eq. 3-28.
(b) By using the definition of the rms value as given in Eq. 3-5.
Refer to Problem 3-4 and calculate the following:

(a) For each of the waveforms a—e, calculate the ratio of (i) the fundamental frequency component
to the total rms value and (ii) the distortion component to the total rms value.

(b) For the waveforms f and g, calculate the ratio of the average value to the total rms value.

A sinusoidal voltage v = V2V sin of is applied to a single-phase load. The current drawn by the
load corresponds to one of the waveforms a—e of Fig. P3-3. The zero crossing of the current
waveform lags the voltage waveform by ot = ¢°. Using the results of Problems 3-3 and 3-4,
calculate the average power drawn by the load, the displacement power factor (DPF), total harmonic
distortion (THD), and the power factor (PF) for each of the current waveforms for the following
numerical values: V =120 V,A = 10 A, ¢ = 30°, and u = 20° (&, = u, = u/2), where applicable.
A balanced three-phase inductive load is supplied in steady state by a balanced three-phase voltage
source with a phase voltage of 120 V rms. The load draws a total of 10 kW at a power factor of 0.85

(lagging). Calculate the rms value of the phase currents and the magnitude of the per-phase load
impedance. Draw a phasor diagram showing all three voltages and currents.

An input voltage of a repetitive waveform is filtered and then applied across the load resistance, as
shown in Fig. P3-8. Consider the system to be in steady state. It is given that L = 5 pH and Py,
=250 W.

(a) Calculate the average output voltage V..
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Using rms values to represent their magnitudes, the voltage across and the current into a load are
as follows in phasor form:
V=Vel and I=[e
Show that the instantaneous power p(f) = w(#)-i(¢) can be written as p(y = P + P cos 2wt + @ sin
2, where average power P = VI cos ¢ and reactive power Q = VI sin ¢.
In Problem 3-1, V=120 Vand I = 7" A,
(a) Plot the following as a function of wt:
@) v, i, and p(r)
(ii) i, as defined in Eq. 3-12 and p, = Vi,
(iii) i, as defined in Eq. 3-13 and, p, = v,
(b) Calculate the average power P.
(c) Calculate the peak value of p, in part (a) and Q from Eq. 3-14.
(d) Calculate the load power factor (PF). Is the load inductive or capacitive? Does the load draw
positive vars?
For the waveforms in Fig. P3-3, calculate their average value and the rms values of the fundamental
and the harmonic frequency components.

In the waveforms of Fig. P3-3 of Problem 3-3, A = 10 and u = 20° (4, = u, = u/2), where
applicable. Calculate their total rms values as follows:

(a) By using the results of Problem 3-3 in Eq. 3-28.
(b) By using the definition of the rms value as given in Eq. 3-5.
Refer to Problem 3-4 and calculate the following:

(a) For each of the waveforms a—e, calculate the ratio of (i) the fundamental frequency component
to the total rms value and (ii) the distortion component to the total rms value.

(b) For the waveforms f and g, calculate the ratio of the average value to the total rms value.

A sinusoidal voltage v = V2V sin of is applied to a single-phase load. The current drawn by the
load corresponds to one of the waveforms a—e of Fig. P3-3. The zero crossing of the current
waveform lags the voltage waveform by ot = ¢°. Using the results of Problems 3-3 and 3-4,
calculate the average power drawn by the load, the displacement power factor (DPF), total harmonic
distortion (THD), and the power factor (PF) for each of the current waveforms for the following
numerical values: V =120 V,A = 10 A, ¢ = 30°, and u = 20° (&, = u, = u/2), where applicable.
A balanced three-phase inductive load is supplied in steady state by a balanced three-phase voltage
source with a phase voltage of 120 V rms. The load draws a total of 10 kW at a power factor of 0.85

(lagging). Calculate the rms value of the phase currents and the magnitude of the per-phase load
impedance. Draw a phasor diagram showing all three voltages and currents.

An input voltage of a repetitive waveform is filtered and then applied across the load resistance, as
shown in Fig. P3-8. Consider the system to be in steady state. It is given that L = 5 pH and Py,
=250 W.

(a) Calculate the average output voltage V..
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Using rms values to represent their magnitudes, the voltage across and the current into a load are
as follows in phasor form:
V=Vel and I=[e
Show that the instantaneous power p(f) = w(#)-i(¢) can be written as p(y = P + P cos 2wt + @ sin
2, where average power P = VI cos ¢ and reactive power Q = VI sin ¢.
In Problem 3-1, V=120 Vand I = 7" A,
(a) Plot the following as a function of wt:
@) v, i, and p(r)
(ii) i, as defined in Eq. 3-12 and p, = Vi,
(iii) i, as defined in Eq. 3-13 and, p, = v,
(b) Calculate the average power P.
(c) Calculate the peak value of p, in part (a) and Q from Eq. 3-14.
(d) Calculate the load power factor (PF). Is the load inductive or capacitive? Does the load draw
positive vars?
For the waveforms in Fig. P3-3, calculate their average value and the rms values of the fundamental
and the harmonic frequency components.

In the waveforms of Fig. P3-3 of Problem 3-3, A = 10 and u = 20° (4, = u, = u/2), where
applicable. Calculate their total rms values as follows:

(a) By using the results of Problem 3-3 in Eq. 3-28.
(b) By using the definition of the rms value as given in Eq. 3-5.
Refer to Problem 3-4 and calculate the following:

(a) For each of the waveforms a—e, calculate the ratio of (i) the fundamental frequency component
to the total rms value and (ii) the distortion component to the total rms value.

(b) For the waveforms f and g, calculate the ratio of the average value to the total rms value.

A sinusoidal voltage v = V2V sin of is applied to a single-phase load. The current drawn by the
load corresponds to one of the waveforms a—e of Fig. P3-3. The zero crossing of the current
waveform lags the voltage waveform by ot = ¢°. Using the results of Problems 3-3 and 3-4,
calculate the average power drawn by the load, the displacement power factor (DPF), total harmonic
distortion (THD), and the power factor (PF) for each of the current waveforms for the following
numerical values: V =120 V,A = 10 A, ¢ = 30°, and u = 20° (&, = u, = u/2), where applicable.
A balanced three-phase inductive load is supplied in steady state by a balanced three-phase voltage
source with a phase voltage of 120 V rms. The load draws a total of 10 kW at a power factor of 0.85

(lagging). Calculate the rms value of the phase currents and the magnitude of the per-phase load
impedance. Draw a phasor diagram showing all three voltages and currents.

An input voltage of a repetitive waveform is filtered and then applied across the load resistance, as
shown in Fig. P3-8. Consider the system to be in steady state. It is given that L = 5 pH and Py,
=250 W.

(a) Calculate the average output voltage V..




Problema 7

[image: image7.png]3-12 A toroidal core has distributed airgaps that make the relative permeability equal to 125. The
cross-sectional area is 0.113 cm? and the mean path length is 3.12 cm. Calculate the number of turns

_ required to obtain an inductance of 25 pH.

3-13 In Example 3-2, calculate the transformer voltage regulation in percent, if the input voltage is
110 V to the transformer which supplies its full-load kVA to a load at the following power factors:

(@ 1.0

(b) 0.8 (lagging)
Note that the transformer voltage regulation is defined as
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Figura P3-3
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