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Electrical Engineering Tables

Constants

2.718281828 base of natural logarithm
3.141592654 pi
12 -1 10-9 P+
8.85418x10™“F m~(» ) | Permittivity of free space
36p

4px 10" H m™* (exact)

Permeability of free space

2.997925 x 10° ms?

Velocity of light in free space

1.38054 x 10°° K™

Boltzman’ s constant

6.6256 x 10°* Js

Plank’ s constant

-1.60210x 10 C

electron charge

9.1091 x 10" kg

electron mass

Conversion Factors

1 neper
log, X
logs x
log, X

In X

In generdl:

logy X
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8.686 dB
3.322 logyo X
2.096 logso X
1.443 1Inx

2.303 logyo X

loga X/logab
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Electrical Engineering Tables

Trigonometric and Exponential Formulae

sin(x+y)

cos (X £ Y) =

snxsny

COSX COSsy

sinx cosy

cosxsiny
tan *x ttan™y

tan X =
Ify=sin’x then
If y=cos'x then

Y

cos (bsin wt)

sin (bsin wt)

SINX COSY + COSX SNy
COSX COSY FSNXsiny
Y5 (cos (X —y) —cos (X +Y))
Y (cos (X —Y) + cos (X +Y))
Yo(sin (x +Yy) +sin(x—Y))

Y (sin (X +y) —sin (x—Y))

= tat =Y
IFxy
- tan (p - x)
COSY = \1- x?
sny =i x

¥
J.(b)+Q 23,,(b)cos2nwt

n=1

¥
o

3 23,,.,(b)sin(2n+ 1wt

n=0

where J,(b) isthe Bessel function of the first kind of order n

) sin X
lim,_,——=1
X® 0 X

e =cosx+ jsinx,

. gk
SNX= -
2]

ejx +e' jX

COSX = ———

X

e -e

X

sinhx =

eX +e-X
coshx =
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Series
X2 XX
e =1+X+—+...+—+...
2! ki
3 X5 (_ 1)kX2K+l
sSinNX=X- —+—...~—— + ..
3 5 (2k +12)!
2 4 _ 1K 2k
cosx=1- X_+X__ M
2 4 (2k)!

In(L+ X) = X - leeylys. lx“....(-1< x<1)
2 3 4

n(n-1) Xn-zyz + n(n- H(n- 2) -3
2 3

2

S4if ninteger > 0 or any nif y2 <x".

(x+y)" =x"+nx"ly+ y

Error Function and Related Functions

1 X 1,2
erf (x) = — cpxp(- ;t°)dt
2
erfc(x) = %20 PP 1)t
3 1 - i - 1y2
when x3 2 erfc(x) @W(l Xz)exp( 5 X°)

. D ,0
C(x) = fsinc—t-=dt
() 9;82 @

. a0
S(X) = fsinc—t- =dt
()9;'32 @

C(X)=® ; S(X)® ; asx® ¥
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Electrical Engineering Tables Page5

Tables of Integrals

Indefinite

(‘)sinxdx:- COSX

. ax —sin'lx
Oaz- NG a
- 1eax

(‘)xeaxdx: ax

a.2
e*(asinbx- b coshbx)
a2+b2
e*(acosbx + b sinbx)
a2+b2
Cpin® x dx = - 1/2cosxsinx +1/2x =1/2x - 1/4sin2x

Cpaxsinbx dx =

(‘)eax coshx dx =

Qldv=uv- cydu (integration by parts)
Definite

¥ m-1

X dx = — p/n n>m>0
o1+ X" sin(mp /n)

¥ ¥

.SiNX Ltanx p

O IX=Q—dx="

o X . X 2

Y . .2

ENXe g, P

e X g 2

¥

‘Cosni(dnge"”‘

Oio + X 2

¥

oxe dx==

sinpu

where sinc(u) =
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f(t)

coshw t

sinhw t

e ®snwt

e ® cosw t

e (t)

f(t- nD)

Electrical Engineering Tables

Laplace and Z Transforms

F(s) =L (1)]

an|,_\ 0l

0

(s+a)® +w?

s+a
(s+a)® +w?

F(s+a)

e “°F(s)
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f = f (kD)

kD

(kD)"
nl
Dke @
(Dk)n—le— aDk
(n- D!
cosw Dk
sinw Dk
coshw Dk
sinhw Dk
e ™ sinw Dk
e ™ cosw Dk
g f (kD)

e

-n

F'(2) =Z[ ]

z

z-1
bz
(z- 1)?

Eaa d@n z

n!g dzg z-1

N

D' @, dog" 2z
n-Di§ “dzg z-e®

z(z- cosw D)
Z° - 2zcoswD +1

zsinw D
z% - 2zcoswD +1

z(z- coshw D)
7% - 2zcoshwD +1

zsinhw D
z% - 2zcoshwD +1

ze®snw D

z% - 2z ® coswD + e *°

2(z- € *® coswD)

z% - 2ze® coswD+ e #P

F?(e®2)

Z"F(2)
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Electrical Engineering Tables Page7

Propertiesof Laplace and Z Transforms

L aplace Transform Z Transform
() F(9) fi F')
1. Linearity
af (t) + bg(t) aF (s) +bG(s) af, +bg, aF‘(2) +bG“(2)
2. Time Differentiation Differences
n n-1 n-1 o
(=910 SF(9)- 4 s F0(0) (&) Forward (z-)"F*(2)- 23 (z- )" D,
dt" i=0 D'f, i=0
(b) Backward
N"f, - Z1)"FY(2
3. Integration Sums
t F(s) , 1 ¢ g 1 g
(-1) SN _+_f(1)0 f Fd(z
fC0(t) _9f (1 )dl s s (0) :';:10 y 15 (2)
t F(s)
or of (1Hdl S
0
4. Tranglation
f(t- a),where F(s)e ™ a>o0 f L gt
K |F _ Sl jf.
f(t)=0whent <0 " zF(-za 27,
5. Multiplication by €™ Multiplication by a*
f(t)e ™ F(s+a) af, Fi(a'2)
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Properties of Laplace and Z Transfor ms (Continued)

6. Multiplication by t" Multiplation by k" n
£ (1) (- 1) d;zrfs) K"f, ?ée %E Fd(2)
7. Convolution
t g
9f (t- 1 )g(l Hdl F(s) G(s) a i Gn.i Fi(2) G'(2)
8. Product of two functions _
f(t) a(t) %%(S w)GW)dw, j =+- 1 f g, % Qv FW)GW 'Z)dw
9. Initial Value
f(0) = Li@rysF(s) f(0) = |Z'®T F(2)

10. Final Value

lim f (t) = limsF (s)

, . o o
m im f, —I2|®rr1| 1- z7)F(2
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Electrical Engineering Tables
Fourier Seriesand Transforms
Fourier Series- Trigonometric Form
If f(t)is periodic with period T then it can be expressed as

f(t)— ) +a{a cosnw,t +b, sinnw,t},
n=1

2p
W, = —
°T
where
27
== 0Of (1) at
TO
2T
a, = — Of (t) cosnw,t dt
TO
2T
b, == Of () sinnw,t dt
TO

Fourier Series- Complex Form

If f(t)isperiodic with period T then
¥ .

f)=aF,e™

n=-¥

where

jnwt

1T
F.==ofe
TO

Fourier Transform

If f(t)isaperiodicthen

f(t) = —pd:(w)e”“dw FFW)]
where

¥

Fw) = of (e MUt = F[f(1)]
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Propertiesof the Fourier Transform

ng f(t)g: JWF (W)
edn

eOIn

m&(m)mm

FUGWM—wmemFM)

Fw)

é' u
Faof (t)dty=
By G

+pF(0)d(w)

whered (w ) isthe Dirac impulse function

¥

Of ¢ Hh(t-t )dt =Fw )HwW)

f(t)
K
Kd (1)

Agu(t +—) u(t - _)H

sinw t
COSW ,t
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Common Fourier Transforms

Fw)
2p Kd W)
K
_I_sian/2
wT /2
ip [dw+w ) - d(w-w,)]
pldw+wo)- w-w,)
2a
a2 +W2

where u(t) isthe Heaviside step function

oy 214

pe
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Vector Analysis

Pagell

The rectangular (x,y,2), cylindrical (r, f, 2) and spherical coordinates (r, g, f) are related as

follows:

X =r cosf =rsinq cosf

y =r snf =rsing sinf

=r c0sq

=x*+y? =rsing

= atan(y/ x)
:\/x2+y2+22 :\/r2+22
Y 2

& 2 5 7

N

- =

=

o]

The components of a vector F is one coordinate systems transforms to the other coordinate

system as follows

F, = Fr cosf - F sinf
=F, sinqg cosf +F, cosq cosf - F sinf
F, =F sinf +F cosf
=F, sing sinf +F, cosq sinf + F cosf
F, =F cosq - F, sing
F, =F.cosf +F sinf
=F, sing +F, cosq
F =-F.sinf +F, cosf
F =F,sinqcosf +F, sing sinf +F, cosq
=F, sinq + F, cosq
F, = F, cosq cosf +F, cosqsinf - F,sing
=F, cosqg - F,sing
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In Rectangular Coordinates

RV :;ﬂJ,;,ﬂJ,;ﬂ
-Ix Ty -1z

RLF = 5 "I

- X Ty 1z
XY 2

NXF:ﬂ_ﬂ_ﬂ_

- X Ty 9z
F.F,F,
Nz\/_ﬂz\/+ﬂ2\/+ﬂ2\/
©% Ty 17

In Cylindrical Coordinates

NV =r — +f 1ﬂ+zﬂ

~-fr -r qOf -9z
N.F:ii(r Fr)+lﬁ+‘"':Z
= r qr r qf 9z
Lot
ixp=t/ T 1 T
= r |\ af 9z
Fr r |:f I:Z
fv =112 ﬂg+i2ﬂ2\£ +ﬂ2\2/
r qr Irg rovf 9z
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In Sperical Cordinates

~fr rflg -rsng 1f
. 19, q 1 K
N.F==——(r"F)+ — —
~ rz‘ﬂr( ) r (Sinq F) rsing Tf
r r~cA| rsianA
M L A B
= r°sing |Tr 99 i
F rF rsingF
Nz\,:iziger Vo, 1 g Mve, 1TV
Tré qrg r’sing o é Toa g r’sin’q f°
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Vector ldentities

=

A [B C)=(AC)B- (ABIC

4. N(VF)=VNF+FNV

5. N (VF)=VN F+NV~

Tl

6. N(A B)=BN" A- AN" B

8. N(A.B)=(AN)B+(BN)A+A" (\" B)+B" (N" A)

9. N" (A B)=B.NA- ANB+A(N.B)- B(N.A)
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