Trigonometric ldentities

cos(A + B) =cos(A)cos(B) —sin (A)sin (B)
cos(A —B)=cos(A)cos(B) +sin (A)sin (B)
sin (A + B) =sin (A)cos (B) + cos (A)sin (B)
sin (A — B) =sin (A)cos (B) —cos (A)sin (B)

2cos(A)cos(B)=cos(A + B) +cos(A —B)
2 cos(A)sin (B) =sin (A + B) —sin (A — B)
2sin (A)cos (B) =sin (A + B) +sin (A — B)
2sin (A)sin (B) =cos(A —B) —cos(A + B)

cos(A) +cos(B)=2 cos(A;B) cos(A;B)

cos(A)—cos(B)=2 sin(A;B) sin(B;A)

sﬁuA)+mnan:2sm?iBLm4A;ﬁ

sin (A) —sin(B) =2 cos(A;B) sin(;B)

c0s20=2cos20—1 = 1-2sin’0 = cos’0—sin’0

sin 20 =2sin 0 cosO

c0s30 =4cos> 0 —3cos

sin30 =3sin0 — 4sin> O

cos40 =8cos* 0 —8cosZ 0 +1

sin 40 = 4sin0cosO —8sin> Ocosh

c0s50 =16¢cos> 0 —20cos> 0 + 5cosd

sin 50 = 55in  — 20sin> O +16sin> 6
xcoswt—ysinwt=\lx2 +y2 cos{mt+arg(x,y)}

arctan (y/x) ;x>0
arg (x,y) =qarctan (y/x) + msgn(y) ;x<0

gsgn(y) ;x=0



Complex Numbers

j=V-1
z=x+]jy= reje (cartesian and polar forms)
z*=x-jy=re 19 (complex conjugate)
x =Re{z} = %{z + z"} (real part)
1 o
y=Im{z} = 2—{2 - Z"} (imaginary part)
J
|z| =1 = \lxz + y2 (magnitude)
arg(z) =0 =arg(x,y) (angle or argument)
arctan (y/x) ;x>0
arg (x,y) =4 arctan (y/x) + tsgn(y) ;x<0
Zsen(y) ;X =0
2
zz* =12 =x? +y2
z) 2y =(Xp +X2) +j(y; +Y2) (addition)
2125 =(x) +jy) (X2 +Jy2) (multiplication)
=(x1X2 —y1y2) T i(x1y2 +x2y1)
(0, +0
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In(z)=In(r) + jO
Phasors

X+ jy = xcos(mt)—ysin(wt) (cartesian phasor)

red® < rcos (0t+0) (polar phasor)
v(t) = Re{ phasor X ejCO t } (peak phasor)

For RMS phasors, multiply the time function by V2



