Advanced Math
Equations and Formulas

Pythagorean Identities:

sin’ x+cos’ x =1 1+tan® x =sec’ x cot’x+1=csc’x

Sum and Difference Formulas:

sin(x + y)=sinx cosy * sin ycosx
y Yy y

tan x *+ tan
tan(x + y)=— . Y
cos(xt y)=cosxcosy Fsinxsiny 1¥tanxtany
Double Angle Formulas:
sin2x =2si S = cos? x —sin? 2
X =ZSINXCOSX cos2x = cos 2x sin” x T tanx
=2cos" x—1 1—tan® x
=1-2sin’*x

Half Angle Formulas:
sin—{=-f_- 1-cosx cos£=i 1+cosx tan£=1—.cosx= sin x -4 ’l—cosx
2 2 2 2 2 sinx 1+cosx 1+cosx

Power Reducing Formulas:

— + —
il 1—-cos2x S 1+cos2x i 1—-cos2x
2 2 1+cos2x

Product to Sum Formulas:
sinxsiny = %[cos(x —y)—cos(x+y)] cosxcosy= %[cos(x —y)+cos(x+y)|

sinxcosy = %[sin(x +y)+sin(x—y)] cosxsiny= %[sin(x +y)-sin(x - y)|

Sum to Product Formulas:

sinx+siny=2$in(x;y)cos(x;y) sinx—siny:Zcos(x;y)sin(x;y)
xX-y

cosx+c05y=Zco{x;y)cos(x;y) cosx—cosy=—2sin(f¥)sin( ; )

Odd and Even Identities:

sin(—x) = —sin(x) cos(—x) = cos(x) tan(—x) = —tan(x)



Law of Sines and Cosines:

e b c a’=b>+c*-2bccos A b* =a* +c*—2accos B
sind sinB sinC ¢ =a*+b* -2abcosC
Triangle Area Formulas:
Js(s—a)(s—b)(s—c) %absinC %bcsinA %acsinB
s=5(a+b+c) 1,sindsinB 1,sindsinC 1 ,sinBsinC
2 sinC 2 sin B 2 sin 4
Sum and Difference of Cubes:
a3+b3=(a+b)(a2—ab+b2) a3—b3=(a—b)(a2+ab+b2)
Properties of Logarithms:
log, (xy) =log, x+log, y 1ogb(£) =log, x—log, y log, x =alog, x
Y
Exponential Applications:
bx - nt
= qge
b A=P(1+1)
n

Sequence and Series Formulas:

an=al+(n—1)d Sﬂzg(al-*-an) S al(l—r) S =%‘,lr

a, =ar’
Binomial Theorem:

n

n! n—-r_r n—-r_r
z(n—r)!r!x 4 Z"C’x d

r=0 n=0
Permutation_and Combinations:
! 1
C=—e P=T
(n—r)ir! (n—r)!

Derivative of a Function:

re@=p B - R
Distance: Midpoint:
\/(xZ_x1)2+(y2—y1)2 (xl';xz,yl;yz)

Polar/Rectangular Conversions:

x=rcosd y=rsinf r=\/x2 +y’ Q:arctanl,x>0
x



