13.33 Determine the input impedance of the air-core
j;l transformer circuit of Fig. 13.102.
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Figure 13.102
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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°-Q load on the__
low-voltage side, determine the primary and T, J 1.2, ’?
secondary cugrents 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
i;(1) and iy(1). =

p ) i(t)
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13.50 Calculate the input impedance for the network in Figure 13.118
13 Fig 13.115. For Prob, 13.53.
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13.51 Use the concept of reflected 1mpedance to find

3 the input impedance and current I i in_
ML Fig. 13.116.
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13.58 Determine the average power absorbed by each
gﬁ resistor in the circuit of Fig. 13.123. Agevire Ve
ML o

Figure 13.123
For Prob. 13.58.
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13.63 Find the mesh currents in the circuit of Fig. 13.128
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13.68 In the-ideal autotransformer of Fig. 13.131, calculate
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Figure 13.131 .
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13.77 The three-phase system of a town distributes power
eJd 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.

a) n= 13209
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Figure 13.139
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13.95 Ten bulbs in parallel are supplied by a 7,200/120-V
transformer as shown in Fig. 13.147, where the bulbs
are modeled by the 144-Q resistors. Find:

(a) the tur
(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 transformerLVéEl’t_igg.__),g © AT ngn 9<q

(b) Calculate the secondary current.

13.92 A 4.800-V rms transmission line feeds a distribu-
tion transformer with 1,200 turns on the primary
and 28 turns on the secondary. When a 10-Q load is
connected across the secondary, find:

(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 w = 4 krad/s.

Find Z,. — 10
Jjuns® xiz 5
Figure P9.74
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9.77 The sinusoidal voltage source in the circuit seen in
rseice  Fig. P9.77 is operating at a frequency of 200 krad/s.
wusie - The coefficient of coupling is adjusted until the

/eak amplitude of i, is maximum.
a) What is the value of k?

b) h i € amplitude of i if
= 560 cos(2 % 10°t) V ? |
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10.40 The sinusoidal voltage source in the circuit in
Fig. P10.40 is deve]oping an rms voltage 000 V.

an internal 1mpedance of 500/0° k(). ,\
a) Specify the numerical values of a, and a,. § \/
b) Calculate the power delivered to the 25 () load. / L jl = <f«\ >

c¢) Calculate the rms value of the voltage across the
4 () resistor.
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be placed on the(N,)winding of the ideal trans-
former in the circtrit seen in Fig. P10.64 so that
maximum average power is delivered to the
6800 (2 load?

b) Find the average power delivered to the 6800 ()
resistor.

10.64 a) If N; equals lOO()g:jns. how many turns should

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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14.5  For the circuit shown in Fig. 14.72, find
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14.14 Draw the Bode plots for
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14.19 Sketch the asymptotic Bode plots of the magnitude
and phase for
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14.16 Sketch Bode magnitude and phase plots for
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14.21
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14.22 Find the transfer function H(@)/with the Bode
magnitude plot shown in Fig. 14.74.

H (dB) 4 -20 dB/decade
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14.50 Determine what type of filter is_in Fig. 14.87.
Calculate the corner frequenC){; fc>
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Find the transfer function for each of the active
filters in Fig. 14.90.
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14.69 Design the filter in Fig. 14.94 to meet the following

e dd requirements:

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

(b) It must provide a steady-state output of v,(f) =
+Q809) V for an input

(2:: x

vi(t) =\ Apin(2z x 10°1) V.
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14.27 Use a 5 nF capacitor to ; - = |
Joeaen - pass filter, as shown at the top ofFig. 327 JThe cen- = 1200 “ra‘/?

psoce 1€ frequency of the filter is 8 kHz, an
. '__...___.a"an
wums factor is 2.

[/,4)) Specify the values of R and L.
|__b) What is the lower cutoff frequency i

¢) What is the upper cutoff frequency i

d) What is the bandwidth of the filter in
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14.32 A block diagram of a system consisting of a sinu-
soidal voltage source, an RLC series bandpass fil-
ter, and a load is shown im—’l‘he
internal impedance of the sinusoidal source is

. and the impedance of the load is

e RLC series bandpass filter has a 20 nF
capacitor, a center frequency of 50 krad/s, and a
quality factor of 6.25.

L—3) Draw a circuit diagram of the system
L—b) Specify the numerical values r’mc the
filter section of the system. -

¢) What is the quality factor of the_interconnected
system?

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

Figure P14.32
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14.42 Use a 500 nF capacitor to design a bandreject filter,
oesen - as shown in Fig. P14.42. The filter has a center fr .
s quency of 4 kHz and a quality factor of. 3. — % = EQD@ O

L'I&'.iTlSpemfy the numerical values of R and L.

V,b}{‘alculate the upper and lower corner, or cutoff, E_ (ADOTT
f . . . -

requencies in kilohertz.
¢) Calculate the filter bandwidth in kilohertz.

Figure P14.42
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14.48 Given the following voltage transfer function:
Vo
H(s) = v
25 x 10°

" 2+ 10005 + 25 x 10°°

|/ At what frequencies (in radians per second) is
the magmtude of the transfer function equal to
unity? <, Ypeo (<A

b) Atwhat 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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Fig. 2.74 First\?rder low pass butterworth filter
1

4.

N TR I
\ oL




S+ b W
kg}oﬂ(’i \\;.3‘[(63’ ]Q‘e
gurojxa_ \\ «1,(2 tkf\ﬁ..’;
- Q PrLL‘{gr’n
K = :2_4—2_3 )
W
Ro
We=
K, C
b |
Biciner Dereee  Tulbsele grairpn
WA
; -"'Vcc
R' J -—
—E? ¢ > opemp

¥
-+

A|F— L]

||'—o°<

Fig. 2.79 First order high pass Butterworth filter

C

\/u/
@ H : N -\,




(! —_ _\_[lz-—) :)UUC — o
KR
FUUC_—' \/D V\DC 1+ )
) 2 | L
< Q 3
‘_y_‘i_,. L\MC IC = K (jw)
V; - T o )
Jwl~ L R, C
K)
. ~ S
e S
Z o=, T
EJU QLQ/\’N_J\.Q/ 2*"?; 1
K = ’Qz%Qz
Re
C‘J(_,”—f,..t__,.

Not - PM‘E’-{I‘WDY"{’]{. @1[> Rh\




+ G({C,l'/’%m 7::2‘)\(%.

L? ¥

A. O)JLS‘Q,LQ bat QJA.AMQLW»

\ '~=.>\.§
—o| FPF |

LJ

,

| W@—-—«»\/@
J




‘2
AL
1t l
Ry R, VZ ] y
V‘\ V 5
\
PSS .
W \/L 2-
SRR
Ly
/J—-’O
1 _L oy RO I
FIGURE 5.12 Second-order VCVS low pass hiter Circuit ~ gkm‘
=

@ U-Vy = ViV [\/3 _V, )ija
Ry B

@ \/é”_\,f}_ﬂ ~ Ve )y G

\/! Vb 4 4w VL(.L. "w C
TL (RI R : ) KZ. * v
\/57/ v"—*(l’\’JL’JC’iRL«)j




%thL+“(CR
R |k VR thﬁﬂ
=\ | z
Vi=Vel )y \]W(QR&%C{RwaQ%QLJ
._\f}_;_,:HGnJ) = /'
Y, ) x
(*\lwc\ (R)'}‘ IL’L>—-‘ LC;CLA&_
)
- CIC’L’Z!D\’L
) " Tw =
Jv L Rt+}—<1" =
C3C1,.R1sz, C’]. K\RL w
Ganed qcﬂof‘yv?; I b ow >
(S:Sw\} /%(S-) —
g?".{., a w, S "“‘L”w{f/a)‘_e_s\'m
Buroda. K=
b—) (Butkworlh
W, — |

JRRC G



FIGURE 6.4 Secondorder VCVS high-pass filter circuit.
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TABLE 15.1

Properties of the Laplace transform

TABLE 15.2

Laplace transform pairs.*

Property fin Fis) fin Fis)
Lincanty afiin + af4dn a Fis) + aFids) & |
- |

Scaling Aat) HI("‘) win) -

Time shaft At = ahll - a) ¢ ™ R P !

s+a

Froquency shaft e An Fs +a) " 1

o
Time diffcrentiation sFls) = A07)
ot - ol
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ar te - 1 '
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ntcgration AL [- Fisids coslant 4 O - “n(." w.“a”
J e
Fis) ¢ un e .. -

Time penodicaty AN =t +al) —— Gedd ol

Instaal value A Jimn sFis) ™ con el 5 4 A=

s+a)l+w

Final value feo) by sFs)

o ‘Depmed for t 20 A0 =0 fort <O

Conmvolution fAD « fdn) F )\F4s)

15.5 Find the Laplace transform of each of the following

functions:

. (@) Feos(2t + 30°)u(r)
&2 (b) 3¢ ult)
— (¢) 2tu(t) — 4% a(t)

‘//(d) 27V wir)

(e) Su(t/2)

() 67 u(r)

d"
(g) F&l)

a) C,os(?;t]’—;

S{n(?_’c? .

g+ Y
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e
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15.10 In two different ways, find the Laplace transform of

gl = i(te"cos f)

dt \/\g
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15.14 Find the Laplace transffz of the signal in Fig. 15.26.
f(t) 4 /

25
v/ “<s

Figure 15.26
For Prob. 15.14.
fY(i’) - 45 fuld) - B (f“’b> - '&)MLS F-6) u (4 g)
o T 4
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=315 01 - e L+ e i
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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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8 t

Figure 15.31
For Prob. 15.19.



15.26 Determine the initial and final values of f(1), if they
exist, given that:

=25+ 1
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15.32 Determine the inverse Laplace transform of each of
the following functions: K< tesir Qg lam.
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15.40 Show that
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5 *15.41 Let x(r) and y(r) be as shown in Fig. 15.36. Find
(c) Z(s) = . t f t
s(s + 1) + 65 + 10) 20 =10 +30. Convo luhen
15.42 Design a problem to help other students better under-
stand how to convolve two functions together.
Tuv.y
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0 2 4 6| 8 t
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0 2 - 6 t
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Figure 15.36
For Prob. 15.41.
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*15.49 Use the convolution integral to find:
t‘
(a) 1 + €™ ulr) tulx o°
(b) cos(f) = cos(f)ulr)
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15.52 Use the Laplace transform to find i(r) for r > O if

di 4 3di 4 i 4 51y =0,
dr- dt
i0)=0, i0)=3
K .
j}'l >~ S5 1= 4(0)
1-—
. T — N
4 L s Lo 57 5
1~ e G
Jt S 3

15.60 Solve the following integrodifferential equation
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ZQ +5x+3 I x dt @ sin 41, x(0)=1
dt 0
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16.10 The step responses of a series RLC circuit are
— V=40 - 10 ™™ - 10e*™V 150
= B =34 6™ mA 10 D

(a) Fand C. -
(b) Determine what type of damping is exhibited by =—— P\‘& lr1 SO 'Vl,@/m,L
the circuit. 4+ VYo - g Gv(lc& o % 9 Vo
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16.19 The switch in Fig. 16.42 moves from position A to
position B at ¢ = 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(1) for t > 0.
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16.23 Obtain v(#) for 1 > 0 in the circuit of Fig. 16.46
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16.25 Calculm@r t > 0 in the circuit of Fig. 16.48. " —
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1628 For the circuit in Fig. 1651, ﬁt@aﬂ) 0. 4,
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16.35 Find v, (1) mthe circuit of Fig. 16.58. g (0—-) —0 (
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16,42 Given the circuit in Fig. 16.65, find (1) and w(1) for
>0

o

%m fo
+
TQ§ o %F::"(t] r f-SL

Figure 16.6

For Prob. 16.4.(.5 {(&}:—-éDA -




\ st4s+4d = (f_____(s“'@_

q_-g\ lf /zllo 760
V= éofsty)  _ K4 1
() )™ Stz
K =120 Koz ¢ o(s'rqg
- e

= 6o
WG{/:QZOEZ& L + ggej'?‘t) u(—}:)

1648 Find V.(s) in the circuit shown in Fig. 16.71.
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16.66 For the op amp circuit in Fig. 16.89, find w(1) for
t>0. Take vo= 12 ult) V.
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Figure 16.89
For Prob. 16.66.






