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Constants

e 2.718281828 base of natural logarithm

π 3.141592654 pi

εo )
36

10
(10 x 85418.8

9
112-

π

−
− ≈mF Permittivity of free space

µo 4π x 10-7 H m-1 (exact) Permeability of free space

c 2.997925 x 108 ms-1 Velocity of light in free space

k 1.38054 x 10-23 JK-1 Boltzman’s constant

h 6.6256 x 10-34 Js Plank’s constant

q -1.60210 x 10-19 C electron charge

m 9.1091 x 10-31 kg electron mass

Conversion Factors

1 neper = 8.686 dB

log2 x = 3.322 log10 x

log3 x = 2.096 log10 x

log2 x = 1.443 1n x

1n x = 2.303 log10 x

In general:

logb x = loga x/logab
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Trigonometric and Exponential Formulae

sin (x ± y) = sin x cos y ± cos x sin y

cos (x ± y) = cos x cos y     sin x sin y

sin x sin y = ½ (cos (x – y) – cos (x + y))

cos x cos y = ½ (cos (x – y) + cos (x + y))

sin x cos y = ½ (sin (x + y) + sin (x – y))

cos x sin y = ½ (sin (x + y) – sin (x – y))

tan –1 x ± tan-1 y =
xy

yx

m1
tan1 ±−

tan x               = - tan (π - x)

If y = sin-1 x then  cos y = 21 x−

If y = cos-1 x then  sin y = 21 x−

cos (βsin ωt) = tnJJ
n

no ωββ 2cos)(2)(
1

2∑
∞

=

+

sin (βsin ωt) = tnJ
n

n ωβ )12sin()(2
0

12 +∑
∞

=
+

where Jn(β) is the Bessel function of the first kind of order n
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Tables of Integrals

Indefinite
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∫ −=
− a

x

xa

dx 1
22

sin

∫
−

= axax e
a

ax
dxex

2

1

22

)cossin(
sin

ba

bxbbxae
dxbxe

ax
ax

+
−

=∫

∫ +
+

=
22

)sincos(
cos

ba

bxbbxae
dxbxe

ax
ax

xxxxxdxx 2sin412121sincos21sin2 −=+−=∫
)partsbynintegratio(                       ∫ ∫−= duvuvdvu

Definite

∫
∞ −

>>=
+0

1

0                 
)/sin(

/

1
mn

nm

n
dx

x

x
n

m

π
π

∫ ∫
∞ ∞

==
0 0 2

tansin π
dx

x

x
dx

x

x

2

sin
2

0

π
=






∫

∞

dx
x

x

∫
∞

−=
+0

2 21

cos nedx
x

nx π

∫
∞

− =
0 2

12

dxex x

∫
−









=







2/

2/ 0000

sinc
)2

cos
1 τ

τ

ττπ
T

n

T

A
dt

T

nt
A

T
         where  

u

u
u

π
πsin

)(sinc =



Electrical Engineering Tables Page6

1998 James Cook University Electrical and Computer Engineering

Laplace and Z Transforms
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Properties of Laplace and Z Transforms

Laplace Transform Z Transform

f(t) F(s) fk Fd(z)

1. Linearity
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Properties of Laplace and Z Transforms (Continued)

6.  Multiplication by tn
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Fourier Series and Transforms

Fourier Series - Trigonometric Form

If )(tf is periodic with period T then it can be expressed as
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Fourier Series - Complex Form
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Properties of the Fourier Transform
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Vector Analysis

The rectangular (x,y,z), cylindrical (ρ, φ, z) and spherical coordinates (r, θ, φ) are related as
follows:
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The components of a vector F is one coordinate systems transforms to the other coordinate
system as follows
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In Rectangular Coordinates
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In Cylindrical Coordinates

2

2

2

2

2
2

^

~

^

~

^

~

~

~

^

~

^

~

^

~

11

1

1
)(

1
.

1

z

VVV
V

FFF

z

z

Fx

z

FF
FF

z

V
z

VV
V

z

z

∂
∂

+
∂
∂

+







∂
∂

∂
∂

=∇

∂
∂

∂
∂

∂
∂

=∇

∂
∂

+
∂

∂
+

∂
∂

=∇

∂
∂

+
∂
∂

+
∂
∂

=∇

φρρ
ρ

ρρ

ρ

φρ

φρρ

ρ

φρ
ρ

ρρ

φρ
φ

ρ
ρ

φρ

φ
ρ



Electrical Engineering Tables Page13

1998 James Cook University Electrical and Computer Engineering

In Sperical Cordinates
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Vector Identities

1.  ( )
~~~~~~~~~

).().( CBABCACBA −=××

2.  0.
~

=×∇∇ F

3.  0=∇×∇ V

4.  
~~~

..).( VFFVFV ∇+∇=∇

5.  
~~~

)( FVFVFV ×∇+×∇=×∇

6.  
~~~~~~

..).( BAABBA ×∇−×∇=×∇

7.  
~

2

~~
).( FFF ∇−∇∇=×∇×∇

8.  )()().().().(
~~~~~~~~~
ABBAABBABA ×∇×+×∇×+∇+∇=∇

9.  ).().(..)(
~~~~~~~~~
ABBABAABBA ∇−∇+∇−∇=××∇


