Formula Sheet
Equations and Inequalities:
Binomial powers: (a+b)’ =a® +2ab+b*, (a+b) =a’ +3a’bh+3ab* +b’
Difference of squares: a” —b* =(a—b)a +b)
Difference of cubes: a* —b* = (a —b)(a2 +ab + bz)
Sum of cubes:  a® +b° =(a +b)(a2 —ab + bz)
Difference of n-th powers: a” —b" =(a - b)(a’“1 +a"?h+...+ b”*l)
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Quadratic equation, completing the square: ax’ +bx +c = a(x + —j -——+c=0
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Roots of a quadratic equation: If 5> —4ac >0 then x,, = bt 2b dac .
a

Factorization: Ifroots x, and x, existthen ax® +bx+c=a(x—x, \x—x,).
The graph of y = ax” +bx +c is called a parabola.
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The vertex of a parabola is at the point (x0 Yo ), where: x, = —2i y Vo = —i— +c.
a a

Powers and Logarithms:
m l n
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Definition of logarithm: If «* = b then x =log, b . a is the base of the logarithm.

Change of basis: log, b= %. Product Rule: log,(h-c)=log, b+log, c.

Quotient Rule: loga(gJ =log,b-log,c. Power Rule: log, (b”): nlog, b

Trigonometry:

Basic definitions: tana= sina , cota= C(,Jsa = ! , seca = 1 , CSCO=—
cosa sina  tana cosa sina
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Basic properties: sin(-—a)=—sina cos(~a)=cosa sin [3 * aj =cosa

Periodicity: sin(c+27)=sina cos(a+27)=cosa  tan(a +7)=tana
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Pythagorean Theorem: sin’a +cos’a=1 1+tan’ a=—;
cos’ a

Sum of angles: sin(a + [5’) =sina-cosftcosa-sin f
cos(a + ,B) =cosacos f Fsinasin S

tan(a =)/ )

tan o £ tan

l¥tane - tan B




Double Angles:

) ) . 2tan o
sin2a = 2sina-cosa cos2a =cos’a—sin’ @  tan(2a)=————
l-tan” o
cos2a =2cos’a—1  cos2a =1-2sin’ &
l-cos2a  sin2a

sinzazl(l—cos2a) cosza:l(lJrcosZa) tano = — =
2 2 sin2a 1+cos2a

Products of sines and cosines:

COS ¢ - sin ﬂz%[sin(a + f3)—sin(a — B)], sina-cos ﬂ:%[sin(a + f3)+sin(a - )]
sin ¢ - sin ﬂz%[cos(a — 8)—cos(a + B)], cosa-cos ﬂz%[cos(a — )+ cos(a + )]

Sums and Differences of sines, cosines:

a+'3cosa_ﬂ, sina—sinﬂzZsina_ﬂcosaJr'B
2 2 2 2

a+ﬂcosa_'g, cosa—cosﬂ:—2sina_'gsina+'g
2 2 2 2

sin o +sin f=2sin

cos a+cos f=2cos

Solving Equations:
sinx=a (for -1<a<1) = x=arcsina+27-n or x=(r—arcsina)+2z-n
cosx=a (for -1<a<1) = x=arccosa+2xr-n or X=-—arccosa+2r-n

tanx =a (for —0<a<w) = x=arctana+z-n

Triangles
The area of a triangle is § = %h -a (half height times base), or S = %a -b-siny .

An inscribed angle in a circle is equal to half to central angle intercepting the same arc.
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sina sinf siny

Law of Sines:

Law of Cosines: ¢ =a’ +b*> —2abcosy.

Analytic Geometry

Distance between points (x,,y,) and (x,,y,) : d = \/(xz -x, )+, -n) -

Equation of aline: y =mx+n or ax+by+c=0.



Equation of a line through the point (x,, y,) with slope m: y -y, = m(x - x,).

Slope of a line through the points (x,,y,) and (x,,y,) : m = (yz N j

X =X
. : : : 1
Slope of a line perpendicular to a line of slope m (for (m = 0))is: | —— |.
m

Equation of a circle with radius R and center (a,5): (x —a)2 +(y—b)2 =R

Sequences
Arithmetic sequence: a, = a, +(n—1)d (n =12, ), also a,,, =a,+d.

Sum formula of an arithmetic sequence: S, =a, +a, +...+a, =(q,+a, )g
Geometric sequence: a, =aq, g (n =1,2, ), alsoa,, =a,q.

Sum formula of a geometric sequence: S, =a, +a, +...+a, = %:}qn)
a,

l—¢g

Sum formula of an infinite geometric sequence: S = ,when —1<¢g<1.

Sets
Distributive laws: 4N(BUC)=(4nB)u(4nC), AU(BNC)=(4UB)n(4UC)

Complement: 4° = Q— A4 . De Morgan’s laws: (4N B)" = 4° UB*, (AUB) = A4° N B*

Basic Functions and Graphs
First degree function: y = f (x) =mx+n. Graph is a straight line.

Second degree function: y = f(x) =ax” +bx +c. Graph is a parabola.
If f(~x)= f(x) then fis called even. If f(—x)=—f(x) thenfis called odd.

Composition of functions: (fog)(x) = f(g(x)).
Inverse function: y= /"' (x). Satisfies: (fo ffl)(x) = f(f*1 (x)) =x.
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Binomial Theorem: (a+b) =a"+na""'b+...+ (Zja”kb" +...4nab" +b" = Z(Zj a"*b*
k=0

|
(Term in position k +1 is "t , where o AL )
k k) "t !

k!(n—k)



