Some Useful Math Formulas for Electric
Circuits |

Trigonometry

1
(1- cos28), cos’ @ = E(1+ cos28)

cos(é'i g;ﬁ) = cos #cos ¢+ sin Fsin ¢
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Law of sines: : = — = —
sin.4 snAB sind
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Lawofcosines: a =b"+c" - 2hccos 4

Euler's Identity: e’’ = cos@+ jsin®

Analytic Geometry
Polar to rectangular conversion
X = rCcoso, y=rsiné
Rectangular to polar conversion

= alx + yz, &= ’[.Em_lz

X
Straight Lines

v=mx+b

Yy = ¥
yv— ¥y = ﬁ(x—xl)



Calculus
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AC Steady State and Complex Numbers



v(it)=V__ cos(wt+8)=V J2 cos(wt+ &)

L)

Identitys

sin(wt+¢ )= cos(wt+ ¢ —90°)
sin(fwt+¢ )= cos(wt+ 8)

w=2rf g=1¢ —90°

Example
v(1) =15sin(2000a + 30°) T
v(1) =15cos(2000a + 30°—90° )1V
v(#) =15¢cos(2000m — 60° )1V

Ve =13V
15
vV =—4—V__=106066V__
J2
w = 20007 rad /' s
f =1000Hz
1 3
IF'=—=1ms=10 "5
I
& = —60°

Complex Numbers and Impedances

j=41



Euler's Identity ¢™° = cos(8)* jsin(@)

. 1 — 7
ZL — J(QL , ZD = — — J
joC  wC
Complex Identities
e’ = j=1.290°
e = —j=1/—90°
e =1, +180°= -1 = 57
3 2o .
J=J7Ji=—J
| A .
J J -1
— 715 =15 —90°

Complex Arithmetic



o =x+jy, ., IZ,=Xx,+jy,
stz =(xtx)+j(yLty,)
2,2, = (x,+ jy ) (%, + jy,)

2z, = (xx, —yy,)+ j(x,3 + x¥,)
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