13.39 A 1,200/240-V rms transformer has impedance
60/-30° Q on the high-voltage side. If the trans-
former is connected to a 0.8/ 10°-€ load on the

low-voltage side, determine the primary and
secondary currents when the transformer is
connected to 1,200 V rms.
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#13.44 In the ideal transformer circuit of Fig. 13.109, find
ll(f) and l:(t)
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13.50 Calculate the input impedance for the network in Figure 13.118
3 Fig 13.115. For Prob. 13.53.
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Figure 13.115
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13.51 Use the concept of reflected impedance to find

3 the input impedance and current I in
ML Fig. 13.116.
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13.58 Determine the average power absorbed by each

&2/ resistor in the circuit of Fig. 13.123.
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13.63 Find the mesh currents in the circuit of Fig. 13.128
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13.77 The three-phase system of a town distributes power
e”Jdd with a line voltage of 13.2 kV. A pole transformer
connected to single wire and ground steps down the
high-voltage wire to 120 V rms and serves a house
as shown in Fig. 13.139.

(a) Calculate the turns ratio of the pole transformer
to get 120 V.

(b) Determine how much current a 100-W lamp
connected to the 120-V hot line draws from the
high-voltage line.
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13.95 Ten bulbs in parallel are supplied by a 7,200/120-V VL2
transformer as shown in Fig. 13.147, where the bulbs - L 5 T A
are modeled by the 144-Q resistors. Find: - & Nea
[

(a) the turns ratio n,
(b) the current through the primary winding.
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13.91 A 25,000/240-V rms distribution transformer has a
primary current rating of 75 A.

(a) Find the transformer kVA rating L5000 x¥S o ’h—
(b) Calculate the secondary current. Y

13.92 A 4,800-V rms transmission line feeds a distribu- N
: A : & s
tion transformer with 1,200 turns on the primary ©
and 28 turns on the secondary. When a 10- load is - 9—57 2
r

connected across the secondary, find: s

(a) the secondary voltage,
(b) the primary and secondary currents,

(¢) the power supplied to the load.
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9.74 The value of k in the circuit in Fig. P9.74 is adjusted
so that Z,, is purely resistive when @ = 4 krad/s.
Find Z,,. Fou ~L2
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9.77 The sinusoidal voltage source in the circuit seen in

e Fig. P9.77 is operating at a frequency of 200 krad/s.

WUEM - The coefficient of coupling is adjusted until the
peak amplitude of 7; is maximum.

a) What is the value of k?

b) What is the me of i if
—> p, = 560 cos(2 X 103r)fV‘> 9
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10.64 a) If N; equals 1000 turns, how many turns should
be placed on the N, winding of the ideal trans-
former in the circuit seen in Fig. P10.64 so that
maximum average power Is delivered to the
6800 () load?

b) Find the average power delivered to the 6800 ()
resistor.
c¢) What percentage of the average power deliv-

ered by the ideal voltage source is dissipated in
the linear transformer?

Figure P10.64
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10.64 a) If N, equals 1000 turns, how many turns should 1 =1laoy Q7
be placed on the N, winding of the ideal trans-
former in the circuit seen in Fig. P10.64 so that
maximum average power is delivered to the

800 () toad?
b) Find the average power delivered to the 6800 ()
lesmtm

c) What percentage of the average power deliv-
ered by the ideal voltage source is dissipated in
the linear transformer?
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For the circuit shown in Fig. 14.72, find
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Figure 14.72
For Prob. 14.5.
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Section 14.3 The Decibel Scale

14.7  Calculat |H(-a))| if Hyp equals

(a) 0.1 dB (b)y—-5dB (c)215dB
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14.14 Draw the Bode plots for (J ) I
R W
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14.14 Draw the Bode plots for
250(jw + 1)
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14.16 Sketch Bode magnitude and phase plots for
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14.19 Sketch the asymptotic Bode plots of the magnitude
and phase for

H(s)= 80s , 5 = j
(s + 10)(s + 20)(s + 40)
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14.22 Find the transfer function H(w) with the Bode
magnitude plot shown in Fig. 14.74.
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14.50 Determine what type of filter is in Fig. 14.87.
Calculate the corner frequency f,.
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14.57 Determine the center frequency and bandwidth of
the band-pass filters in Fig. 14.88. = l
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Figure 14.88
For Prob. 14.57.
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14.61 Find the transfer function for each of the active
filters in Fig. 14.90. !
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Figure 14.90
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14.69 Design the filter in Fig. 14.94 to meet the following

ed requirements:

(a) It must attenuate a signal at 2 kHz by 3 dB
compared with its value af 10 MHz:

(b) It must provide a steady-state output of v,(f) =
10 sin(2z X 10% + 180°) V for an input
vy(f) = 4 sin(2x X ]OSI) V.

Figure 14.94
For Prob. 14.69.
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14.27 apacilor to design-a-&eries RL.C)band-

(ass filteryas shown at the top o e cen-
ssoce  ter frequency of the filter is 8 kHz, and the quality
MULTISIM factor is-g:

\~"a) Specify the values of R and L.
~ b) What is the lower cutoff frequency in kilohertz?

T ¢) Whatis the upper cutoff frequency in kilohertz?
—= d) What is the bandwidth of the filter in kilohertz?
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A block diagram of a system consisting of a sinu-
soidal voltage source, an RLC series bandpass fil-
ter, and a load is shown in Fig. P14.32. The
internal impedance of the sinusoidal source is
80 + jO0 ), and the impedance of the load is

480 + jO ().
a0 aP)

The RLC series bandpass filter has
capacitor, a cgater{requency of 50 krad/s, and a
quality factor bf 6.25. —

L~"a) Draw a circuil iagram of the system.
|—®) Specify the numerical values of L and R for the

filter section of the system.
¢) What is the quality factor of the interconnected
system?

What is the bandwidth (in hertz) of the inter-
connected system?

Figure P14.32
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14.42
DESIGN
PROBLEM
PSPICE
MULTISIM

Use a 500 nF capacitor to design a bandreject filter,
as shown in Fig. P14.42. The filter has a center fre-
quency of 4 kHz and a quality factor of 5

a) Specify the numerical values of R an@

b) Calculate the upper and lower corner, or cutoff,
frequencies in kilohertz.

¢) Calculate the filter bandwidth in kilohertz. O @&Hl

Figure P14.42
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14.48 Given the following voltage transfer function:

v,
H(s) = Vv
25 x 10°

T2+ 1000s + 25 x 10°°

a) At what frequencies (in radians per second) is
the magnitude of the transfer function equal to
unity?

>b) At what frequency is the magnitude of the trans-
fer function maximum?

¢) What is the maximum value of the transfer func-
tion magnitude?
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l* 44 a) Design a broadband Butterworth bandpass fil-
» ter with a lower cutoff frequency of 200 Hz and
an upper cutoff frequency of 2500 Hz. The pass-
band gain of the filter is 40 dB. The gain should
be down at least 40 dB at 40 Hz and 12.5 kHz.
Use 1 uF capacitors in the high-pass circuit and
2.5 k() resistors in the low-pass circuit.

b) Draw a circuit diagram of the filter and label all
the components.
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Properties of the Laplace transform. Laplace transform pairs.*
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15.5 Find the Laplace transform of each of the following

functions: g

(a) Feos(2t + 30%)u(t)
(b) 3¢ ult) s s(24 €38 ) = cos(H Cos20”
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15.10 In two different ways, find the Laplace transform of

_— B d i’ 7
@ L el = I“e cos f)
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15.14 Find the Laplace transform of the signal in Fig. 15.26.
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15.19 Calculate the Laplace transform of the infinite train
of unit impulses in Fig. 15.31.
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15.26 Determine the initial and final values of f(1), if they
exist, given that:

(a) F(s) = 53‘4:3
S +45 +6
2_1
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15.32 Determine the inverse Laplace transform of each of
the following functions:

‘/ B+ 1INs+3)
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15.40 Show that Ellq eijcoos(wt +l3(t-)
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5 *15.41 Letx(r) and ¥(r) be as shown in Fig. 15.36. Find
(c) Z(s)= - z(f) = x(f) = y(1).
s(s+ D(s™ + 65 + 10) -
15.42 Design a problem to help other students better under-
stand how to convolve two functions together.
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15.52 Use the Laplace transform to find i(r) for > 0 if
fi 3di

i dt

1(0)=0, i'0)=3
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15.60 Solve the following integrodifferential equation
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16.10 The step responses of a series RLC circuit are
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16.19 The switch in Fig. 16.42 moves from position A to
position B at t = 0 (please note that the switch must
connect to point B before it breaks the connection at
A. a make before break switch). Find w(0) for 1> 0.
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16.23 Obtain v(1) for t > 0 in the circuit of Fig. 16.46.
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16.25 Calculate w(1) for 1 > 0 1n the circuit of Fig. 16.48.
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Figure 16.48
For Prob. 16.25.
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16.28 For the circuit in Fig. 1651, find v(1) for ¢ > 0.
481 uit)) A

Figure 16.51
For Prob. 16.28.
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16.35 Find v,(1) in the circuit of Fig. 16.58. + _
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16.42 Given the circuit in Fig. 16.65, find #(1) and w(r) for
t>0.
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16,48 Find V.(s) in the circuit shown in Fig. 16.71. _J=0
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Figure 16.71
For Prob. 16.48.
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For Prob. 16.57.
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16.66 For the op amp circuit in Fig. 16.89, find wi(1) for 1 2
1>0. Take ve= 126 ¥ul) V. —> \/S -
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Figure 16.89
For Prob. 16.66.
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16.69 Find /,(s) and I5(5) in the circuit of Fig. 16.92.
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Figure 16.92
For Prob. 16.69.
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16.71 For the ideal transformer circuit in Fig. 16.94,
determine 1,(r).
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16.77 Obuun the transfer
1g. 16.96.
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16.85 A circuit has a transfer functy
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Find the impulse response.
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16.90 Develop the state equations for the circuit shown in
Fig. 16.104.
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Figure 16.104
For Prob. 16.90.

1697 A system is formed by cascading two systems
as shown in Fig. 16.106. Given that the impulse
responses of the systems are
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(a) Obtain the impulse response of the overall
system.

(b) Check if the overall system @
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