The Quadratic Formula

b + VP — 4ac

2a

X =

are the solutions of ax? + bx + ¢ = 0.

Multiplication and Factoring
u* — v = (u+ 0)(u — v)

(u+ vy =u?+ 2uv + 0?

u? — v = (u — 0)u? + uv + 0?)

u? +0° = (u + 0)u? — uv + 0?)
Natural Logarithms

For v, w > 0 and any u, k:

In v = umeanse" = v

In(vw)=In v+ In w

ln<v>=1n v—Inw
w

In (v%) = k(In v)

The Pythagorean Theorem

c?=a%+ b?
[

a

Algebra

Equations and Graphs Exponents
The solutions of the equation f(x) = 0 are e ="
the x-intercepts of the graph of y = f(x). o .

~

N

(Cr § = (f8
(cd)y = cd

C C
f S (;z =7 @#0

Logarithms to Base b

For v, w > 0 and any u, k:
log,v = umeans b" = v

log,(vw) = log,v + log,w
v
logb<w> = log,v — log,w
log, (v") = k(log, )
Geometry

Area of a Triangle
A = 3bh

|
|
|
1 h
|
|
|

b

Distance Formula

Length of segment PQ = \/(x1 -0+ — )

Midpoint Formula

+ +

Midpoint M of segment PQ = <x1 > le 7 > y2>
Equation of line with

slope m through (x1, y1)

Slope of nonvertical line
through (x;, y1) and (x,, y,)

Yo— W

X, — X

Y=y =mx — x)

(c #0)

Special Notation

In v means log, v

log v means log;, v

Change of Base Formula

In v

log,v = nb

Circles

Diameter = 2r
Circumference = 27rr

Area = 71?2

Q (2, 2)

P
(1, 1)

Equation of line with slope m
and y-intercept b

y=mx+b




Trigonometry

If t is a real number and P is the point where the terminal side of an angle of t radians in standard position
meets the unit circle, then

cos t = x-coordinate of P sin t = y-coordinate of P
sin t 1 1 cos t
tant = csct = — sect = —— cott = —
cos t sin ¢ cos t sin ¢

Point-in-the-Plane Description

For any real number ¢ and point (x, y) on the terminal side of an angle of t radians in standard position:

(x, y) sint:g costzg tantZ% (x #0)

‘\\ = r = — = —
t csct ! #0 sec t ! x#0 cott o #0
r y (y ) » ( ) Y (v )

Periodic Graphs
If A+ 0and b > 0, then each of f(t) = Asin(bt + c) and g(t) = A cos(bt + c) has
amplitude |A|, period 27 /b, phase shift — ¢/b.

Right Triangle Trigonometry Special Values
opposite
sin @ = _OPPORIE (7]
N hypotenuse Degrees Radians | sin@ cos 6 tan 0
oxe““’% adjacent j
RS) Opposite cos = ——— 0 0 0 1 0
hypotenuse V3 V3
1 3 3
[ \ opposite 30° z - - —
Adjacent fan 6 = adjacent 6 2 2 3
45 T V2oV2 1
Special Right Triangles 4 2 2
3 1
¥ N
2
2 1 1 -
90° B 1 0 undefined
A [ ] 30°
1 N
Law of Cosines Law of Sines
a®> = b* 4+ ¢* — 2bc cos A B a_ b
2= a2+ & — 2ac cos B . a sinA sinB sinC
c?=a*>+b*— 2abcos C c
A b

Area Formulas

1 1
Herron’s Formula: Area = Vs(s — a)(s — b)(s — c¢), where s = E(a +b+c) Area = Eab sin C




Trigonometric Identities

Reciprocal Identities Pythagorean Identities Negative Angle Identities
1 1 . o 2 . .
secx = csCx = — sin“x + cosx = 1 sin(—x) = —sinx
COS X sin x
sin x Cos x ’ 5
tan x = cotx = — 1 + tan"x = sec™x cos(—x) = cos x
cos x sin x
1 1 )
tanx = cotx = 1 + cot’x = csc*x tan(—x) = —tanx
cot x tan x
Periodicity Identities Cofunction Identities
sin(x + 2m) = sin x cos(x + 2mr) = cos x sinx = cos(2 - x) cos x = sm(2 - x)
a v
csc(x + 27) = csc x sec(x + 2m) = sec x tanx = cot(2 - x) cotx = tan(2 - x)
a a
tan(x + 7) = tan x cot(x + ) = cot x secx = csc<2 - x) cscx = sec(2 - x)

Addition and Subtraction Identities
) = s N . ; b = tanx + tany
sin(x + y) = sinx cosy + cos x siny an(x +y) = 1 tanxtany

) =

sin(x — y) = sinx cosy — cos x siny
) tanx — tany
y) =

cos(x + = COS X COS i/ — sin X sin tan(x — =
( 4 Y y ( 2 1+ tanx tany
cos(x —y) = cosxcosy + sinxsiny
Double Angle Identities Half-Angle Identities
. . .5 L X 1 — cosx x 1—-cosx
sin 2x = 2 sin x cos x cos2x =1 — 2sin“x sin-=+\/——— tan—- = ———
2 2 2 sin x
) . 5 2 tan x X 1+ cosx X sin x
Cos 2x = cos“x — sin“x tan2x = ———— oS — =+ ——— tan - = ——
1 — tan“x 2 2 2 1+ cosx

cos2x = 2 cos’x — 1

Product Identities Factoring Identities

sinxcosy =

1 . . . . (X T y
E(sm(x + y) + sin(x — y)) sinx + siny = 2sin

—Yy
2
sinxsiny = %(COS(X —y) — cos(x + y)) sinx — siny = 2 cos< )sm( 5 y>
—Yy
2

1
cosxsiny = E(sin(x + y) — sin(x — v)) cosx —cosy = —2 sm( > )sm( > >

1 x + y
COS X COS Y = E(cos(x + y) + cos(x — y)) cos x + cosy = 2 cos




Catalog of Basic Functions (continued)

Trigonometric Functions

f®) =sint flH)=cost foy=tant
y Y I I Yi I
14 1 L L
I I I I
/\ T f.\ | / \ | /\ f ! ! ! ! f
—5n 27 —ZITC | v én - I : : : :
10 1
I I I I

-1+

/

Rectangular and Parametric Equations for Conic Sections

Circles
Center (h, k), radius r

(r = WP+ (y = R =12

(N
[

. J

x=rcost+h

y=rsint +k (0=t=2m)

Parabola
Vertex (h, k)

(y — k)> = 4p(x — h)

— ]

>

(t any real)

Ellipse
Center (h, k)

(x—h)2+(y—k)2:
a? b?

D

h |~

1

\ J

x=acost+h

y=bsint +k (0= t=2m)

Hyperbola
Center (h, k)

(- kP
a b?

O0=t=2m)

1

a

cos t
y=btant + k

Parabola
Vertex (&, k)

(x — h)* = 4p(y — k)

e N

\ |/

N

(t any real)

<
Il

Hyperbola
Center (h, k)

(v -k (x—hy

a? b? =1
k
x=btant + h (0=t=2m

+ k

y:

cos t




Catalog of Basic Functions

Linear Functions

Jx)=mx+b fx)=mx+b
Slope =m >0 Slope =m <0

PN

y

/ X
\

Constant Function f(x) =b Identity Function f(x)=x

Square Function f(x) = x?
y

Cube Function f(x) = x*

Square Root Function f(x) :«/_x

{Zx

Greatest Integer Function f(x) = [x]

y

Absolute Value Function f(x) = |x |

N/

Power Functions

fx)=x" (neven) fx)=x" (nodd)

1/ //x

Reciprocal Functions

fo)= 5 ) =55

kx

Y

Exponential Functions
f)y=b" B>1) fx)=b* O0<b<1)

AL

Logarithmic Functions
fix) =logx fx)=Inx

= L~

1 1

Continues—
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