9-8 Find the Laplace transforms of the following functions and plot
their pole-zero diagrams:

(a) f(2) = 8(2) + [Se™" — 15¢*u(r)
(b) £(£) = [25 — 10 cos(5008)]u()
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9-14 (a) Write an expression for the waveform f(¢) in Figure P9-14 using
only step functions and ramps.
(b) Use the time-domain translation property to find the Laplace
transform of the waveform found in part (a). '
(c¢) Verify your answer in (b) by applying the integral definition of 0 0 T:/3 T t
the Laplace transformation to the f{¢) found in (a). FLEURE PO 14
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9-18 Find the inverse transforms of the following functions and sketch
their waveforms for a > 0:
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9-21 Plot the pole-zero diagrams of the following transforms, find the
corresponding inverse transforms, and sketch their waveforms:

900
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9-26 Find the inverse transforms for the following transforms:

s+1
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9-39 The switch in Figl'irc'.P9—39 has been open for a long time and is 4 1=0 é} c l %L

closed at ¢ = 0. The circuit parameters are R =1kQ, L =200 mH, C = = v,

0.5pF,and V, =10 V. T

(a) Find the differential equation for the circuit and the initial con- I T
ditions.

(b) Use Laplace transforms to solve for the i (¢) for ¢ > 0.
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9-47  Use the initial and final value properties to find the initial and final
values of the waveform corresponding to the following transforms. If

either property is not applicable, explain why.

(s> + 155 + 12)
@F6) = (756 + 12)
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9-53 <% OP AMP RC CIRCUIT

In Chapter 6 we learned how to analyze and design the input-output

relationships of dynamic OP AMP circuits in the time domain. In this

problem we explore the same problem in the s domain.

(a) With zero initial conditions, transform the time-domain input-
output relationship

vo(t) = — 2w4(r) + gldfi‘;s*t(t)

into the s domain and draw a block diagram of the relationship
between the output transform V(s) and input transform Vg(s).
How does the time-domain differentiation involved show up in
the s-domain block diagram? How are the poles of the output
transform related to the poles of the input transform?
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(b) Draw a block diagram of the s-domain ‘input-output relationship
40
Vols) = 2Vs(s) = V(o)
How are the poles of the output transform related to the poles of
the input transform? Perform the inverse Laplace transform to

obtain the t-domain input-output relationship. How do the time-
domain signal processing functions show up in the s-domain block

diagram?
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10-15 The switch in Figure P10-15 has been closed for a long time and is l Y | A _llL(’)

opened at ¢ = 0. Transform the circuit into the s domain and solve for 15V —
I (s) and i, (¢). = J S0 mH
+

15v— isw()
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10-21 There is no initial energy stored in the circuit in Figure P10-21.
(a) Transform the circuit into the s domain and use voltage division Jj
to solve for V(s). vs(f) L C == ve(d)
(b) Identify the forced and natural poles in V(s) when vg(r) = 100 _
u(®)V, L =50 mH, C = 0.05 pF, and R =5 kQ. T

FIGURE P10-21
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11-1  Connect a voltage source v,(¢) at the input port and an open circuit
at the output port of the circuit in Figure P11-1.

(a) Transform the circuit into the s domain and find the driving-point
impedance Z(s) = V,(s)/I;(s) and the transfer function Ty(s) =
V,(s)/V(s).

(b) Find the poles and zeros of Z(s) and Ty (s) for R, =R, =2kQ, L =
100 mH, C =250 nF.

FIGURE P11 -1
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11-4  Connect a current source i,(f) at the input port and a short circuit at iy (1) 0

the output port of the circuit in Figure P11-3.

(a) Transform the circuit into the s-domain and find the driving-point
impedance Z(s) = V(s)/I)(s) and the transfer impedance T(s) = vi(1) )
L(s)/1,(s).

(b) Find the poles and zero of Z(s) and Ty(s) for R, = 500 (2, R, = 2000 S Ji | 5
Q,and L, =04 H.

FIGORE P11-3
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11-27 Find the transfer function and the impulse-response waveform
corresponding to each of the following step responses:
@) g() = [-e™u()
(b) g(1) = [1-e™Ju(r)
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11-28 Find the step response waveforms corresponding to each of the
following impulse responses.

(@) A(?) = [-1000e 2] (r)
(b) h(z) = 8(z) — [20002%*]u(r)
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11-37 The step response of a linear circuit is g(f) = [¢"1®*]u(f). Find the

amplitude and phase angle of the sinusoidal steady-state output for
the sinusoidal input x(¢) = 5 cos 2000z
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11-40 The impulse response of a linear circuit is A(f) = 400[¢™1% —

€%y (r). Find the amplitude and phase angle of the sinusoidal

steady-state output for the sinusoidal input x(¢) = 5 cos 700¢.
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12-3 (a) Find the transfer function Ty(s) = V,(s)/V,(s) for the RC OP 20k
AMP circuit in Figure P12-3. +
(b) Determine the dc gain, infinite-frequency gain, and the cutoff fre-
quency wc. Is the gain response low-pass, high-pass, or bandpass? vy (f)
(¢) Draw the straight-line approximations of the gain and phase of 250 nF}r

va(1)

Ty(jw).

(d) Use the straight-line approximations to estimate the gain at o =
0.5w¢, wc, and 2w.. Compare these straight-line gains to the value
of ITy(jw)! at the same frequencies. FIGURE P12-3
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12-7 The circuit in Figure P12-7 is a small-signal model of a transistor
circuit. Determine the gain of Ty(s) = V,(s)/V,(s) at w = 0 and w = .
Is this a low-pass, bandpass, or high-pass circuit? What are the pass-
band gain and the cutoff frequency for R = 1 kQ, R, = 500 k{2, R, =
10kQ, R, =5kQ, C, =5 pF, and B = 100?
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12-8 The circuit in Figure P12-8 is a small-signal model of a transistor
circuit. Determine the gain of Ty(s) = V,(s)/V,(s) at w = 0 and @ = eo.
Is this a low-pass, bandpass, or high-pass circuit? What are the pass-
band gain and the cutoff frequency for Rg = 0.1 k), R, = 500 k), R, =
10kQ, R, =5k{, C-=0.05 uF, and g = 0.01 S?
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FIGURE P12-38
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