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Question 1

The Heaviside function H(7) is defined as

Determine the Laplace transform of H(z—c).
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Question 2

The Heaviside step function H(¢) is defined as

H(t):{l 120

0 r<0

Determine the Laplace transform of H(z—c) f (1—c), where f(t) is a continuous or

piecewise continuous function defined for 7 >0.

L(H(t=c)f(t=c))=e"*L(f(2))
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Question 3

The piecewise continuous function f (7) is defined as

4 0<r<2
f(t)=412—4r 2<t<4
r—38 t>4

a) Sketch the graph of f (7).

b) Express f () in terms of the Heaviside step function, and hence find the
Laplace transform of f (7).

F(0)=4H() = 4(=2)H(r=2)+5 (=) H( =) |£( £ (1) =5 -+ 25

b)  ExPusstig THE QAR 1N Thous of "eavisines”
-4 - W - we)
+ (-t HeE2) - Wa-tgicey) ot
+ e H(t-a)
=E = W) ¢ B-WHE) + (st-20) By
4@ = 1HO - (e 42 + SE-9AEY
AN e 2g o
5 {¢) ey () es(=)

SRGRE I L )

—~—————
Heew | =

- ]

Created by T. Madas



Created by T. Madas

Question 4

The piecewise continuous function f (7) is defined as

8 0<r<4

12—t 4<t<6

F=1 6 6<r<10
_1

11 2t t>10

Express f () in terms of the Heaviside step function, and hence find the Laplace
transform of f(z).

f(t)=8H(t)—(t—4)H(t—4)+(t—4)H(t—6)—%(t—10)H(t—lO) ,

Clr)=E- -

s 52 52 252

Created by T. Madas



Created by T. Madas

Question 5

The piecewise continuous function f (7) is defined as

7-2t 0<r<3

1 3<1<7
F0=1 7<1<15
0 1-7.5]>75

Express f(¢) in terms of the Heaviside step function, and hence find the Laplace

transform of f ().

F(e)=(7-2t)H(r)+2(r=3)H(t—3)+(r=7)H(r=7)—(r=15)H(r —15)-9H(r -15)|,

5(7 —9e“55)— D42e 35415
L(f(1))= 5
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Question 6

The piecewise continuous function f (7) is defined as

2 3e—S B 3e—3S
N N S '

f(t):fl(—+ 5 5

Sketch the graph of f (7).

graph
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Question 7

The piecewise continuous function f (7) is defined as

—2s

f(t)=C" {%(3se2s—4es+ 5)}

s
a) Determine an expression for f(z).

b) Sketch the graph of f (7).

f(r)=3H(r)-4(t-1)H(t-1)+5(r—2)H(r-2)
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Question 8

The piecewise continuous function f (#) is defined as
P | O P
fr)=c'|5(2-2¢-e
s

Sketch the graph of f ().

]

@ (AU B0t SKETONG ojeck R NIy AT A=y I=6

{6

A

o

S I

T /i

41/‘ i

1 o 7
.#ﬁ_.‘_.‘ ———+—Ppt

zZ 4 6 8 o oo WY\

N .

Created by T. Madas




Created by T. Madas

Question 9

The piecewise continuous function f () is defined as

—4s —8s
f(t):£_1|:2_3e 2+e }

S

Sketch the graph of f (7).

graph
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Question 10

The piecewise continuous function f (7) is defined as

7 _9e—158 ) _ 2+ 26—33'+e—7s_e—15s

fl)=c" d >

Sketch the graph of f ().

graph
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Question 11

The piecewise continuous function f (7) is defined as

F()=c (l—e_z“')(l+e_4s)

S

Sketch the graph of f ().

graph

Created by T. Madas



Created by T. Madas

Question 12
The Heaviside function H(x) is defined by

1 x=20

H(x):{ 0 x<0

EX

By introducing the converging factor e~ and letting £ — 0, determine the Fourier

transform of H(x).

I .
You may assume that (1) =— hm{ 28 2]
T €0 €7+t
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Question 13
The function f is defined by

()_. () = 1 x>0
f)C—Slgnx—_1 £ <0

a) By introducing the converging factor e_g‘x‘ and letting € — 0, find the Fourier
transform of f .

b) By introducing the converging factor e_g‘x‘ and letting € — 0, find the Fourier
transform of g(x)=1.

I ..
You may assume that J(7)=— hm[ 28 2}.
T 0| €7 +¢

¢) Hence determine the Fourier transform of the Heaviside function H (x) ,

1 x=20

H(x):{ 0 x<0
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