P5.65.

P5.65

*P5.67.

a. Sketch a power triangle for an inductive
load. label the sides, and show the power
angle. b. Repeat for a capacitive load.

See Figure 5.23 in the book.

Consider the circuit shown in Figure P5.67.
Find the phasor current 1. Find the power,
reactive power, and apparent power deliv-
ered by the source. Find the power factor
and state whether it is lagging or leading.
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Figure P5.67

1000+/2 20" ) 1000+/2 20"
100 —~ j265.3
P=V T cosf=10kW

ms = rms

Q=V,.Z,.sind=-3770kVAR

rms= rms

Apparent power =V, I =~ =10.68kVA

rms T rms

Power factor = cos(20.66° )= 0.9357 = 93.57% leading

I-= =14.14 + ;5.331 =15.11220.66°



P5.81. Find the power, reactive power, and appar-
ent power delivered by the source in Figure
P5.81. Find the power factor and state
whether it is leading or lagging.
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Figure P5.81
V.S 15007
P =l = = 45000 W
R 50
v, .} ,.) 1500® 1500°
— — 5 4 L rms _ +
Q= = T T " 5425 ' (05305)
Q@ =19630 VAR
Apparent power = /P? + @’ = 49095 VA
Power factor = P =91.65% lagging

Apparent power



#P5.91. The Thévenin equivalent of a two-terminal

P5.91*

network is shown in Figure P5.91. The fre-
quency is f = 60 Hz. We wish to connect a
load across terminals a—b that consists of a
resistance and a capacitance in parallel such
that the power delivered to the resistance 1S
maximized. Find the value of the resistance
and the value of the capacitance,

Z,=10+5Q

)

v, =100/0°
v

o b

Figure P5.91

For maximum power transfer, the impedance of the load should be the
complex conjugate of the Thévenin impedance:
Z,.,=10-/5
Vs =12, =008+ j0.04
Yo =1/ Rpug + JOC g = 0.08 + j0.04
Setting real parts equal:
1R,., =0.08 R, =125Q
Setting imaginary parts equal:
wC,,, =0.04 Cooy = 106.1 uF



P6.24. In Chapter 4, we used the time constant
to characterize first-order RC circuits. Find
the relationship between the half-power fre-
quency and the time constant,

P6.24  The fime constant is given by 7=RC and the half-power frequency is
1
a

=——. Thus, we have f, =—.
2nRC enr



*P6.25. An input signal given by

Vin () = 5 cos(500at) + 5 cos(1000m7)
+ 5 cos(2000mt)

is applied to the lowpass RC filter shown
in Figure P6.25. Find an expression for the
output signal.
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P6.25*

The half-power frequency of the filter is

-1 _500H
o = 9nre z

The transfer function is given by Equation 6.9 in the fext:

\ 1
O )

The given input signal is
v, () =5 cos(500x )+ 5 cos(1000x ) + 5 cos(2000x #)
which has components with frequencies of 250, 500, and 1000 Hz.

Evaluating the transfer function for these frequencies yields:
H@250)=— L _08944.,_2657
1+ /(250/500)
H(500)=0.7071, - 45°
H(1000)= 0.44722 -63.43°

Applying the appropriate value of the transfer function to each

component of the input signal yields the output:
v, (1) = 4472 cos(500x+ — 26.57° )+ 3.535 cos(10007 + — 45°)

+2.236 cos(2000x 7 — 63.43°)




«P10.8. A diode operates in forward bias and is

P10.8*

described by Equation 10.4, with V7 =
0.026 V. For vp; = 0.600 V, the current 1s
ipi = 1 mA.Forvpz = 0.680 V, the curre:nt
is ip> = 10 mA. Determine the values of Iy
and n.

The approximate form of the Shockley Equation is /, = I exp(v,/nl}).

Taking the ratio of currents for two different voltages, we have
Iy _explvn/nlp) _
g “exp(v,, /nV) exp[ (Vo Vi) / 17 ]
Solving for nwe obtain:
_ Vp—V,  0.600-0.680
~ ViIn(iy /iy,)  0.026In(1/10)
Then we have

=1.336

I=— ' _3150x10" A
exp(vy / nlf)

P10.14. Suppose we havea junction diode operating

P10.14

at a constant temperature of 300 K. With a
forward current of 1 mA, the voltage 15
600 mV. Furthermore, with a current of
10 mA., the voltage is 700 mV. Find the value
of n for this diode.

Using the approximate form of the Shockley Equation, we have
107 = I, exp(0.600/nV; ) (1D
10 = I exp(0.700/nV4) (2)

Dividing the respective sides of Equation (2) by those of Equation (1), we
have

_ I,exp(0.700/nV})
~ I.exp(0.600/nl})
In(10) = 0.100/nV,

n=0.100/[4In(10)] = 1.670

10

exp(-0.100/nl4)



P10.36. Find the values of I and V for the circuits of
Figure P10.36, assuming that the diodes are

1deal.
+0Y
+10V +10V
2.7kQ 27k
/ L
- +
Vv Vv
(a) (b) (c)
i
R
+
CD 10 mA v ik
lkQ

(d)
Figure P10.36



P10.36

(@)

(b)
(c)
(d)

The diode ison, V=0and I =£= 3.70 mA.

2700

The diode is off, T =0and V=10 V.
The diode ison, V=0and I =0.

The diode ison, I =5 mAand V=5 V.



