TABLE 12.1
Type

(impulse)

(step)

(ramp)

(exponential)

(sine)

(cosine)

(damped ramp)

(damped sine)

(damped cosine)

) (@>0-)
5(1)

u(t)

—at

sin wt
cos wt
te’®

e sin wt

e cos wt
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An Abbreviated List of Laplace Transform Pairs

F(s)

A Wl

s+a

w
2+ o?

s
2+ o?
1
(s + a)?

w
(s + a)? + o*
s +a
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TABLE 12.2
Operation
Time integral

Translation in time

Translation in frequency

Scale changing
First derivative (s)
nth derivative (s)

s integral

TABLE 12.2
Operation

S

An Abbreviated List of Operational Transforms

/rf(x)dx
0

f(t —au(t —a),a>0

ef(1)

flatya>0

1f (1)

"f(t)
f(@)

t

Test #2 Handout

F(s)
F(s)
s

e “F(s)
F(s + a)

()
a a
_dF(s)

ds

d"F(s)
b ds"

/ F(u)du
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Multiplication by a constant

Addition/subtraction

First derivative (time)

Second derivative (time)

nth derivative (time)

TABLE 12.3  Four Useful Transform Pairs
Pair Nature of
Number Roots

1 Distinct real

2 Repeated real

3 Distinct complex
4 Repeated complex

An Abbreviated List of Operational Transforms

J() F(s)
Kf(1) KF(s)
i) + H() = fi(0) + - Fi(s) + Fy(s) — F(s) + -+
ar(r) B
“dr sF(s) — f(0)
d*f(1) ) o df(0)
ar s°F(s) — sf(07) — %
d"f(r) e ot adf(0)
a s"F(s) = s"f(07) =5 P
_ gl A
dr’ dr"!
F(s) S
K
e Ke ™u(t)
_k —at
G +ap Kte “u(r)
K K’ B
s+a—jB+s+a+jB 2|K|e™ cos (Bt + B)u(t)
K K* -
rE— + P 2t|K|e™ cos (Bt + O)u(t)

Note: In pairs 1 and 2, K is a real quantity, whereas in pairs 3 and 4, K is the complex quantity |K| /6.
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TABLE 13.1  Summary of the s-Domain Equivalent Circuits
TIME DOMAIN FREQUENCY DOMAIN
+®a + ®a
il vZR I l VIR
—eb —®b
v=Ri
+®a
i l v Ll Iy
—®b
v = L di/dt,

v cVy
_1 =1

i = Cdv/dt, b
10t . I -V
v=?f0_zdx+Vo V=E e I=sCV - CV,
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TABLE 8.1 Natural Response Parameters of the Parallel RLC Circuit

Value In
Parameter Terminology Natural Response
S1s 8§ Characteristic roots 1= —a+ Vo — wf
$=—a— Va* — o}
1
« Neper frequenc =
3 1
) Resonant radian frequency W
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In Determining the Natural Response of a Second-Order Circuit, We First Determine Whether it is Over-, Under-,

or Critically Damped, and Then We Solve the Appropriate Equations

TABLE 8.3

Coefficient Equations

Natural Response Equations

Damping

A + Ay

x(0) =

A,e’l‘ -+ A28s3'

x(1)

Overdamped

dx/dt(O) = A5 + Ays,

x(0)

= By,

x(t) = (B cos wgt + By sin wgt)e

Underdamped

_Cl/Bl += dez.

dx/dt(0)

= w(z,—az

where wy
x(0)

= Dz.

x(t) = (Dit + Dy)e ™"

Critically damped

D|4(YDZ

dx/dt(0)
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TABLE 8.2  The Response of a Second-Order Circuit is Overdamped, Underdamped, or Critically Damped

The Circuit is When Qualitative Nature of the Response

Overdamped a? > W The voltage or current approaches its final value without oscillation
Underdamped o < wf The voltage or current oscillates about its final value

Critically damped = The voltage or current is on the verge of oscillating about its final value
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