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Working backwards, we have:
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Unit Step Function

( )




≥

<≤
=−

at

at
atU

,1

0,0

off

on

( ) ( )
( )




≥

<≤
=−

attf

at
atUtf

,

0,0

( )




≥

<≤
=−

2

2

2
,sin

0,0
sin

π

π

π

tt

t
ttU

( ) ( )
( )




≥−

<≤
=−−

22

2

22
,sin

0,0
sin

ππ

π

ππ

tt

t
tUt

( )

( )



≥

<≤
=

attf

attf

, 

0, 

ON

OFF

2

2

at  sin up picks

 then and   toup 0

π

π

t

2

2

at it 

start and sinshift 

 then and   toup 0

π

π

t

axis on theshift −t



3

Section 4.3 - Rimmer

( ) ( ){ } ( ){ }
 any real

 number

as

a

L f t a U t a e L f t−
− − =Second 

Translation 
Theorem

( ) ( ){ } ( ) ( )∫
∞

−
−−=−−

0

dteatUatfatUatfL st

( ) ( ) ( ) ( )
0

a

st st

a

f t a U t a e dt f t a U t a e dt

∞

− −
= − − + − −∫ ∫

at <≤0for  0

( ) st

a

f t a e dt

∞

−
= −∫

1 for t a≥

0

w t a t w a

dw dt t a w

= − = +

= = ⇒ =

( ) ( )

0

s w a
f w e dw

∞

− +
= ∫ ( )

0

as swe f w e dw

∞

− −
= ∫

( ){ }L f t

�����

( ){ }ase L f t−
=

Section 4.3 - Rimmer

( ) ( ){ }
2

2 22
1

sin

s

L t U t
e

s

π

π π

−

− =
+

−

( )
( )

( )

, 0

,

g t t a
f t

h t t a

≤ <
= 

≥
( ) ( ) ( ) ( ) ( ) ( )f t g t g t U t a h t U t a⇒ = − − + −

( ) ( )

0, 0

,

0,

t a

f t g t a t b

t b

≤ <


= ≤ <
 ≥

( ) ( ) ( ) ( )f t g t U t a U t b⇒ = − − −  

( ) ( ){ } ( ){ }
 any real

 number

as

a

L f t U t a e L f t a−
− = +

Alternative form of 2nd Translation Theorem



4

Section 4.3 - Rimmer

( ) ( ){ } ( ){ }2

2 2
sin sin

s
L t U t e L t

π
π π

−

− = +

( ){ }2 cos
s

e L t
π−

=

2

2 1

s
e s

s

π−

=
+


