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Notes from textbook:

Example 3.9

≔j ‾‾‾−1 ≔ω ⋅2 π ≔i j
≔s ⋅j ω
≔a 2 'a' is a constant

it is the a=2 in the solution's denominator (s+a) or (s+2)
Φ((t)) unit step Prime built-in function

≔h ((t)) ⋅e ⋅−a t Φ((t))

≔H ((s)) →⌠
⌡ d
0

∞

⋅h ((t)) e ⋅−s t t ― ―1
+s 2

Laplace Transform - Answer

0

0.5

1

-6 -4 -2 0 2 4 6 8-10-8 10
t

Φ((t))

=H ((s)) −0.046 0.144513j
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Example 3.10 - Inverse Laplace Transform

≔H ((s)) ― ―2
+s 2

Now to go back to the time domain solution for the inverse

The Lapalce transofrm looks like the solution in example 3.9, by 
inspection it looks like the H(s) is equal to

H(s) = 2 (1/s+2) => 2 (1/s + a)

So the time domain inverse Laplace is

2 e^-2t u(t) 

≔H ((s)) ― ― ―→― ―2
+s 2

invlaplace
⋅2 e ⋅−2 t Correct Answer.

Use the Evaluation Operator and 
fill in the label invlaplace

Example 3.11 - Poles and Zeros
clear ((j)) clear ((i))
Poles and zeros for system stability see textbook on systems

A system's transfer function is given below H(s) plot the poles and zeros

≔H ((s)) ― ― ― ― ― ―
(( +s 2))
⋅⋅s (( +s 1)) (( −s 1))

Define the poles and zeros as a vector:

≔p ‥0 2 number of poles is 3, since there are three 's' in the function
≔z ‥0 0 0 to 0 since there is only one '0'

From the function H(s) the poles and zeros are:
Poles: s(s + 1) (s - 1)
         s = 0
         s + 1 = 0
         s -  1 = 0
         s0=0, s1=-1, and s2= 1 by setting each term = 0 in the denominator

Zeros: (s+2)
           s0 = -2 by setting the numerator term(s) equal zero
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The pole and zero vectors are populated:
≔ORIGIN 0

≔j ‾‾‾−1

≔pole
+0 ⋅j 0
+−1 ⋅j 0

+1 ⋅j 0

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦

=pole
0
−1

1

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦

=pole
1
−1

≔zero +−2 ⋅j 0[[ ]] =zero −2[[ ]] =zero
0
−2

Now plot taking real and imaginary parts into consideration
Since s = j w , we have real and imaginary parts, so the poles and 
zeros are set similarly
Remember Prime/Mathcad has partial fractions function

The y axis is the imaginary axis in the plot, x axis the real part.

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

-1

-0.8

1

0-2 -1 1

Re ((pole))

Re ((zero))

Im ((pole))

Im ((zero))

Example 3.12 - Poles and Zeros

≔H ((s)) ― ― ― ― ―
+s2 ⎛
⎜⎝
―
1
2
⎞
⎟⎠

+++s3 s2 s ―
1
2

Its a tedious task to get the roots of the equations above for the numerator 
and denominator.

So we use the 'polyroot' function in Prime/Mathcad
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For polyroot a vector has to be created filling in the values for each power of and constant. 

The top most element is the constant then starting with the variable, then variable 
squared,.....etc.

element 0 = 1/2 - constant
             1 = 0   - s
             2 = 1   - s^2≔Z

―1
2
0
1

⎡
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥⎦

≔Zeros polyroots ((Z)) =Zeros −0.71j
0.71j

⎡
⎢⎣

⎤
⎥⎦

element 0 = 1/2 - constant
             1 = 1   - s
             2 = 1   - s^2
             3 = 1   - s^3

≔P

―
1
2
1
1
1

⎡
⎢
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥
⎥⎦

≔Poles polyroots ((P)) =Poles
−0.65

−−0.18 0.86j
+−0.18 0.86j

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦

-0.6
-0.45

-0.3
-0.15

0
0.15

0.3
0.45

0.6
0.75

-0.9
-0.75

0.9

0-2 -1 1

Re ((Poles))

Re ((Zeros))

Im ((Poles))

Im ((Zeros))

Page 6 of 28



Signals and Systems Using Mathcad (Tutorial) by Derose and Veronis.
Chapter 3 Frequency Domain Analysis - Laplace Transforms.
Entered by: Karl S Bogha Dhaliwal - Grad Cert Power Systems Protection and Relaying Uni of Idaho. USA.
                                                    BSE - Arkansas State U 1990. BSc - USAO Oklahoma 1986.

Frequency Response in The Lapalce Transforms.

Example 3.13

≔H ((s)) ― ― ― ― ― ―1

+++s3 ⋅2 s2 ⋅2 s 1
System's transfer function

Plot the frequency response of the system and show the 3-dB:
≔j ‾‾‾−1
≔s ⋅j ω
≔ω , ‥0.01 0.02 20 this line has to be placed after s = jw

Next setup the transfer function  H(s) to H(jw):

≔H ((ω)) ― ― ― ― ― ― ― ― ― ― ―1

+++(( ⋅j ω))
3

⋅2 (( ⋅j ω))
2

⋅2 (( ⋅j ω)) 1

To plot the transfer function use the formula 20 log | H(s) | - note it is magnitude of |H(s)|:
Set plot in Logrithmic scale on x-axis w.

≔Hmag_db ((ω)) ⋅20 log⎛⎜
⎝

|
|
|
― ― ― ― ― ― ― ― ― ― ―1

+++(( ⋅j ω))
3

⋅2 (( ⋅j ω))
2

⋅2 (( ⋅j ω)) 1

|
|
|

⎞
⎟
⎠

-63

-54

-45

-36

-27

-18

-9

0

-81

-72

9

1⋅10⁻¹ 1 1⋅101⋅10⁻² 1⋅10²

3

ω

Hmag_db ((ω))

Plot above the horizontal marker is set at 3dB.
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Next break the plot into the real part plot, and the phase in degrees plot.
Do NOT take the magnitude for the real, imaginary, and phase part.

-0.6
-0.4
-0.2

0
0.2
0.4
0.6
0.8

-1
-0.8

1

1⋅10⁻¹ 1 1⋅101⋅10⁻² 1⋅10²
ω

Re ((H ((ω))))

-0.6

-0.4

-0.2
0

0.2

0.4

0.6
0.8

-1
-0.8

1

1⋅10⁻¹ 1 1⋅101⋅10⁻² 1⋅10²
ω

Im ((H ((ω))))

-140

-105

-70

-35

0

35

70

105

140

175

-210

-175

210

1⋅10⁻¹ 1 1⋅101⋅10⁻² 1⋅10²

ω

⋅arg ((H ((ω)))) ⎛⎜⎝
― ―180
π
⎞
⎟⎠

Phase in degrees - multiply by 180/pi
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Examples from Linear Systems and Signals 2nd Edition. Oxford. By B.P. Lathi.

Example 4.1
For a signal x(t) = e^-at u(t), find the Laplace transform X(s) and its region of convergence.
clear ((s)) clear ((X))
≔j ‾‾‾−1 ≔ω ⋅2 π ≔i j
≔s ⋅j ω
≔a 1 'a' is a constant

it is the a=1 in the solution's denominator (s+a) or (s+2)
≔u ((t)) if (( ,,≥||t|| 0 1 0)) unit step function

≔x ((t)) ⋅e ⋅−a t u ((t)) d(t) delta function is a Prime function

0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

0
0.1

1

6 9 12 15 18 21 24 270 3 30

t

x ((t))

≔X ((s)) →⌠
⌡ d
0

∞

⋅x ((t)) e ⋅−s t t ― ―1
+s 1

Laplace solution

There is a pole at s = -1, no zeros.
So the region of convergence is defined on the x-axis from -1 to infinty
Next a negative sign in x(t) and u(-t)

≔x2 ((t)) ⋅−e ⋅−a t u ((−t)) d(t) delta function is a Prime function

-0.8
-0.7
-0.6
-0.5
-0.4
-0.3
-0.2
-0.1

-1
-0.9

0
6 9 12 15 18 21 24 270 3 30

t

x2 ((t))
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≔X2 ((s)) →⌠
⌡ d
0

∞

⋅x2 ((t)) e ⋅−s t t −― ―1
+s 1

Laplace solution

There is a pole at s = 1, no zeros.
-(s+1) = -s -1 ; s = 1
So the region of convergence is defined on the x-axis from 1 to -infinty
The valus of 'a' is a +ve of -ve integer value

Note: Page 385 - The Laplace transforms for the signal e^(-at) u(t) and -e^(at) u(t)
are identical except for their region of convergence. Therefore for a given X(s) there 
may be more than one inverse transform, depending on the ROC region of occurence.
In other words, unless the region of convergence is specified there is no one to one 
correspondence between X(s) and x(t). This fact increases complexity in using Laplace 
transform. 

Example 4.2
Determine the Laplace transform of the following:
a). d(t) delta function
b). u(t) unit step function
c). cos w0 t u(t)

a)
≔j ‾‾‾−1 ≔ω ⋅2 π ≔i j ≔s ⋅j ω ≔n ω ≔m n

clear ((x)) clear ((X))
≔x ((t)) δ(( ,m n)) return 1 when m=n

≔X ((s)) ⌠
⌡ d
0

∞

⋅x ((t)) e ⋅−s t t

The transform tables show the Laplace transform of delta (t)  = 1 for all s.

b).
clear ((x)) clear ((X))

≔u ((t)) if (( ,,≥||t|| 0 1 0)) unit step function

≔x ((t)) u ((t))

≔X ((s)) →⌠
⌡ d
0

∞

⋅x ((t)) e ⋅−s t t −―1
s
― ― ― ― ―

lim
→t ∞

-
e−(( ⋅s t))

s

From tables the transform is 1/s for Re s > 0

c).
clear ((x)) clear ((X)) clear ((x2))
≔j ‾‾‾−1 ≔ω0 ⋅2 π ≔i j ≔s ⋅j ω0
≔u ((t)) if (( ,,≥||t|| 0 1 0))
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≔e_cos ((t)) ⋅―1
2
⎛⎝ +e ⋅⋅j ω0 t e ⋅⋅−j ω0 t⎞⎠ cosine term in exponential form

≔x1 ((t)) ⋅⋅―1
2
⎛⎝e ⋅⋅j ω0 t⎞⎠u ((t)) ≔x2 ((t)) ⋅⋅―1

2
⎛⎝e ⋅⋅−j ω0 t⎞⎠u ((t))

From the tables no 8a:

x1(t) = 1/2 ( s/ (s^2  w0^2)
x2(t) = 1/2 ( s/ (s^2 + w0^2)

≔x ((t)) +x1 ((t)) x2 ((t))

≔X ((s)) ⌠
⌡ d
0

∞

⋅x ((t)) e ⋅−s t t

X(s) = s / (s^2  + w0^2)    Answer - when real part of s >0. See tables.

Exercise 4.2

a)
≔j ‾‾‾−1 ≔ω ⋅2 π ≔i j ≔s ⋅j ω

clear ((x)) clear ((X))
≔tt , ‥0 1 20
≔u ((t)) if (( ,,≤≤0 t 2 1 0)) return 1 when t is between 0 and 2

≔x ((t)) p ((t))

≔X ((s)) ⌠
⌡ d
0

∞

⋅x ((t)) e ⋅−s t t cannot intergrate a conditional variable

Use the unit step function from 0 to 2
Start at 0 and subtract the rest starting at 2
t= 0 to 2 = 1, elsewhere 0
At t=0:

≔x1 ((t)) =u ((0)) 1

Page 11 of 28



Signals and Systems Using Mathcad (Tutorial) by Derose and Veronis.
Chapter 3 Frequency Domain Analysis - Laplace Transforms.
Entered by: Karl S Bogha Dhaliwal - Grad Cert Power Systems Protection and Relaying Uni of Idaho. USA.
                                                    BSE - Arkansas State U 1990. BSc - USAO Oklahoma 1986.

≔X1 ((s)) →⌠
⌡ d
0

∞

⋅x1 ((t)) e ⋅−s t t −―1
s
― ― ― ― ―

lim
→t ∞

-
e−(( ⋅s t))

s

X1(s) = 1/s

At t=2:
≔x2 ((t)) =u ((2)) 1

≔X2 ((s)) →⌠
⌡ d
0

∞

⋅x2 ((t)) e ⋅−s 2 t ⋅e ⋅−2 s ∞ substitue t with 2 --> e^-s2

X2(s) is shifted to 2, its = 1/s at 0 not at 2 with the value of at 2 to infinity of e^-2s

X2(s) = 1/s (e^-2s)

x( t --> 0-2) = x0 - x2
X(s) = X(0) - X(2)

X(s) = 1/s - 1/s(e^-2s)
X(s) = 1/s( 1 - e^-2s)
for all s

Answer - check with your results.

b).

This signal is shiftet by t=2
Apply shift property from tables.
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Shift t = 2 --> e-2s
X(s) = 1/s( 1 - e^-2s) x Shift
X(s) = 1/s( 1 - e^-2s)e^-2s
for all s

Answer - check with your results.

Exercise 4.3

Find the inverse Laplace transforms of the following:

≔j ‾‾‾−1 ≔i j ≔ω ⋅2 π ≔s ⋅j ω
a).

≔H1 ((s)) ― ― ―→― ― ―−⋅7 s 6

−−s2 s 6

invlaplace
⋅⋅7 e
―t
2

⎛
⎜
⎜
⎝

−cosh⎛⎜⎝
― ―⋅5 t

2
⎞
⎟⎠
― ― ― ―
sinh⎛⎜⎝

― ―
⋅5 t
2
⎞
⎟⎠

7

⎞
⎟
⎟
⎠

Prime/Mathcad solution above - not pleasant!
Apply PARTIAL FRACTIONS in Prime/Mathcad using function 'parfrac'.
To break the function into simpler parts
clear ((s)) Make sure s had been cleared cannot have s = jw for the parfrac evaluation

― ― ―→― ― ―−⋅7 s 6

−−s2 s 6

parfrac
+― ―4

+s 2
― ―3
−s 3

Now apply Laplace transform to each term
≔ss ⋅j ω

≔H1a ((s)) ― ―4
+s 2

― ― ―→H1a ((s))
invlaplace

― ― ―⋅4 Δ((t))
+s 2

From Laplace transform table - no 5
4[1/(s+2)] = 4e^-2t

≔H1b ((s)) ― ―3
+s 2

― ― ―→H1b ((s))
invlaplace

― ― ―⋅3 Δ((t))
+s 2

From Laplace transform table - no 5
3[1/(s+2)] = 3e^-2t

≔H1 ((s)) +H1a ((s)) H1b ((s))

≔H1 ((s)) +― ―4
+s 2

― ―3
+s 2

With a unit step function u(t) as part of the input signal the transfer function H1(s) in 
exponential form now:
x(t) = (4e^-2t + 3e^3t)u(t)   Answer - Inverse Laplace
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b).

≔H2 ((s)) ― ― ―→― ― ― ―+⋅2 s2 5

++s2 ⋅3 s 2

invlaplace
−+⋅2 Δ((t)) ⋅7 e−t ⋅13 e ⋅−2 t - Prime solution

Apply PARTIAL FRACTIONS in Prime/Mathcad using function 'parfrac'.
To break the function into simpler parts
clear ((s)) Make sure s had been cleared it cannot be 

s = jw for the parfrac evaluation

― ― ―→― ― ― ―+⋅2 s2 5

++s2 ⋅3 s 2

parfrac
+−― ―7

+s 1
― ―13

+s 2
2

Apply Laplace transform table no 5

7/(s+1) = 7 x (e^-at) a = 1 so 7 x (e^-t) 

13/(s+2) = 13 x (e^-at) a = 2 so 13 x (e^-2t) 

Apply Laplace transform table no 1 

1 = d(t)
2 = 2d(t)

x(t) =  [  2d(t)  + 7 (e^-at)  - 13 (e^-2t) ] u(t)  with u(t)   Answer Inverse Laplace

c).

≔H3 ((s)) ― ― ― ― ― ―⋅6 (( +s 34))

⋅s ⎛⎝ ++s2 ⋅10 s 34⎞⎠

Apply PARTIAL FRACTIONS in Prime/Mathcad using function 'parfrac'.
To break the function into simpler parts
clear ((s)) Make sure s had been cleared it cannot be s 

= jw for the parfrac evaluation

― ― ―→― ― ― ― ― ―⋅6 (( +s 34))

⋅s ⎛⎝ ++s2 ⋅10 s 34⎞⎠

parfrac
−―6

s
― ― ― ― ―+⋅6 s 54

++s2 ⋅10 s 34

We proceed fresh using quadratic factors method:
Multiply both sides of equation by the denominator term
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6(s + 34)          =       k1 +      As + B
s(s^2 + 10s + 34)              s      (s^2 + 10s + 34)

k1 = 6 from the partial fraction prior by Prime 

6(s + 34) = 6(s^2 +10s + 34) + s(As + B)

Equating coefficients of s^2 and s on both sides

6s^2 + As^2
-6s^2 = As^2
A = -6

6s = 60s   + Bs
Bs = s(-60+6) = -54s
B  = -54

Now in the simpler form:

≔H3 ((s)) +―6
s
― ― ― ― ―

(( −⋅−6 s 54))

++s2 ⋅10 s 34

Using transform table no 2 and 10c:

For 10c the parameters are:
A = -6, B = -54
a: 10 = 2a
a = 5
b = sqrt(c - a^2) = sqrt(34-25) = sqrt(9)
b = 3

≔A −6 ≔B −54 ≔a 5 ≔b 3 ≔c 34

≔r =
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾⎛
⎜
⎝
― ― ― ― ― ― ― ―−+⋅A2 c B2 ⋅⋅⋅2 A B a

−c a2

⎞
⎟
⎠

10

=r 10
=−⋅A a B 24 =⋅A ‾‾‾‾‾−c a2 −18

24/-18= 4/-3 ≔θ1 atan⎛⎜⎝
― ―4
−3
⎞
⎟⎠

=θ1 −53.130102 deg
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Or plugging straight into the formula:

≔θ =atan⎛⎜
⎝
― ― ― ―−⋅A a B

⋅A ‾‾‾‾‾−c a2

⎞
⎟
⎠
−53.1 deg

Where is the angle -53.81 located? 
Right now at the lower right quadrant at 3 - 4j but the angle is pointing to the other 
direction so we rotate it anticlockwise 180 degrees to the vector -3 + j4 its conjugate.  

≔θpos =+180 deg θ 126.9 deg

Now forming the laplace inverse equation:

x(t) = [6 + 10e^-5t cos(3t +126.9 deg)] u(t)  Answer - Inverse Laplace

The solution Prime provided Not the exact same.

≔H3 ((s)) ― ― ―→― ― ― ― ― ―⋅6 (( +s 34))

⋅s ⎛⎝ ++s2 ⋅10 s 34⎞⎠

invlaplace
−−6 ⋅⋅8 sin (( ⋅3 t)) e ⋅−5 t ⋅⋅6 cos (( ⋅3 t)) e ⋅−5 t

≔H3 ((s)) ― ― ―→+―6
s
― ― ― ― ―

(( −⋅−6 s 54))

++s2 ⋅10 s 34

invlaplace
−−6 ⋅⋅8 sin (( ⋅3 t)) e ⋅−5 t ⋅⋅6 cos (( ⋅3 t)) e ⋅−5 t

d).

≔H4 ((s)) ― ― ― ― ―+⋅8 s 10

⋅(( +s 1)) (( +s 2))
3

Apply PARTIAL FRACTIONS in Prime/Mathcad using function 'parfrac'.
To break the function into simpler parts
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≔H4 ((s)) ― ― ―→― ― ― ― ―+⋅8 s 10

⋅(( +s 1)) (( +s 2))
3

parfrac
+−−― ―2

+s 1
― ―2

+s 2
― ― ―2

(( +s 2))
2
― ― ―6

(( +s 2))
3

Clean results above ready to use

Use nos 5, 6, and 7 above to finish the solution, check to the 
correct answer generated by Prime/Mathcad.

≔H4 ((s)) +−−― ―2
+s 1

― ―2
+s 2

― ― ―2

(( +s 2))
2
― ― ―6

(( +s 2))
3

― ― ―→H4 ((s))
invlaplace

+−−⋅2 e−t ⋅2 e ⋅−2 t ⋅⋅2 t e ⋅−2 t ⋅⋅3 t2 e ⋅−2 t Answer Inverse Laplace

Exercise E4.2
i).
≔j ‾‾‾−1 ≔ω ⋅2 π ≔i j ≔s ⋅j ω

≔x ((t)) ⋅⋅10 e ⋅−3 t cos (( +⋅4 t 53.13 deg)) Find the Laplace Transform

Use transform no 10a from the table:

≔r 10 ≔a 3 ≔b 4 ≔θ 53.13 deg

≔X ((ω)) ― ― ― ― ― ― ― ― ― ― ― ―−+⋅⋅r cos ((θ)) s ⋅⋅a r cos ((θ)) ⋅⋅b r sin ((θ))

++s2 ⋅⋅2 a s ⎛⎝ +a2 b2⎞⎠

≔X ((ω)) ― ― ― ― ― ― ― ― ― ― ― ―−+⋅⋅10 cos ((θ)) s ⋅30 cos ((θ)) ⋅40 sin ((θ))

++s2 ⋅6 s 25

=⋅10 cos((θ)) 6 =⋅30 cos ((θ)) 18 =⋅40 sin ((θ)) 32
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≔X ((ω)) ― ― ― ― ―−+⋅6 s 18 32

++s2 ⋅6 s 25

≔X ((ω)) ― ― ― ― ―−⋅6 s 14

++s2 ⋅6 s 25
Answer

ii).
Find the inverse Laplace transform of the following:

a). (s + 17) / (s^2 + 4s -5)

clear ((s))

≔X ((ω)) ― ― ― ―+s 17

−+s2 ⋅4 s 5

― ― ―→― ― ― ―+s 17

−+s2 ⋅4 s 5

parfrac
−― ―3

−s 1
― ―2

+s 5

Apply no 5 in the list:

x(t): 3e^(st) - 2e(-5st)

x(t): [3e^(st) - 2e(-5st)] u(t) Answer - Inverse Laplace

Using Prime/Mathcad:

― ― ―→−― ―3
−s 1

― ―2
+s 5

invlaplace
−⋅3 et ⋅2 e ⋅−5 t Verifies Answer

b).

≔j ‾‾‾−1 ≔ω ⋅2 π ≔i j ≔s ⋅j ω
clear ((s))

≔X ((ω)) ― ― ― ― ― ― ―−⋅3 s 5

⋅(( +s 1)) ⎛⎝ ++s2 ⋅2 s 5⎞⎠

― ― ―→― ― ― ― ― ― ―−⋅3 s 5

⋅(( +s 1)) ⎛⎝ ++s2 ⋅2 s 5⎞⎠

parfrac
−― ― ― ―+⋅2 s 5

++s2 ⋅2 s 5
― ―2

+s 1
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Apply Laplace transform number 10c to first term, and number 5 to second term.

― ― ― ―+⋅2 s 5

++s2 ⋅2 s 5

≔a 1 ≔c 5
≔A 2 ≔B 5

≔r =
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾⎛
⎜
⎝
― ― ― ― ― ― ― ―−+⋅A2 c B2 ⋅⋅⋅2 A B a

−c a2

⎞
⎟
⎠

2.5

≔b =‾‾‾‾‾‾⎛⎝−c a2⎞⎠ 2

≔θ =atan⎛⎜
⎝
― ― ― ―−⋅A a B

⋅A ‾‾‾‾‾−c a2

⎞
⎟
⎠
−36.9 deg next verify correct direction 

of the angle

=−⋅A a B −3 =⋅A ‾‾‾‾‾−c a2 4

≔θ =atan⎛⎜⎝
― ―−3

4
⎞
⎟⎠
−36.9 deg

Correct.

x(t) = [ 2.5e^(-t) cos(2t-36.9deg) -2e^(-t) ] u(t) Answer - Inverse Laplace

Verify quadratice term with Prime/Mathcad:

― ― ―→― ― ― ―+⋅2 s 5

++s2 ⋅2 s 5

invlaplace
⋅⋅2 e−t ⎛
⎜⎝

+cos (( ⋅2 t)) ― ― ― ―⋅3 sin (( ⋅2 t))
4

⎞
⎟⎠

This instance for me the table solution is more suitable!
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c).
≔j ‾‾‾−1 ≔ω ⋅2 π ≔i j ≔s ⋅j ω

clear ((s))

≔X ((ω)) ― ― ― ― ―+⋅16 s 43

⋅(( −s 2)) (( +s 3))
2

Expecting some combinations of from the table.

― ― ―→― ― ― ― ―+⋅16 s 43

⋅(( −s 2)) (( +s 3))
2

parfrac
+−― ―3

−s 2
― ―3

+s 3
― ― ―1

(( +s 3))
2

Prime partial fraction resulted with clear fractions, the time domain 
inverse transform expection is encouraging.

― ―3
−s 2

3 e^(2t)

― ―3
+s 2

3e^(-2t)

― ― ―1

(( +s 3))
2

te^(-3t)  from no 6 in table

x(t): [3 e^(2t) + 3e^(-2t) + te^(-3t)] u(t)   Answer - Inverse Laplace Transform

Next notes on properties of Laplace transforms 
from Signals and Systems 2nd ed by B.P. Lathi.

There are specific topics such as Bode Plots, Filters, Solutions of Differential and Integro-
Differential Equations in the textbook in detail. These are specific to a course's content like 
Circuit Networks, Filters, Differential Equations, Controls,....., which you can continue on your 
own in context to those course.

The main objective:
1. to get started with Laplace for engineering problem solving
2. to get over the main hurdle in Laplace Transforms mathematics and using Prime/Mathcad.
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Next a short introduction to Laplace and Heaviside.
Laplace met Napolean (French Military Leader)
Heaviside was ignored for several of his discoveries.
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