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Rectangle Square Paralielogram ey B
Aren: A = {w Area: A = s¢ Arca: A = bh ] \\2‘
Perimeter: p = 2€ + 2w Perimeter: p = 45 1;3 J
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Triangle Trapezoid Regular Polygon D @
1
Area: A = —!i- bh Area: A= % h(k, + b2) Areat A= 3ap ) W

miA + ms B4+ mLC=180°

Circle
Area: A = mtr-

Circumference: C = nd = 2nr

Right Prism

Volume: V= Bh

Lateral Area: LA = ph
Surface Area: SA = ph + 2B

B
Regular Pyramid
Volume: V' = %Bh
Lateral Area: LA = ijs
Surface Area: SA = —;-ps + B

Right Cylinder

Volume: V = nrth

Lateral Area: LA = 2mrh
Surface Area: 54 = 2rrh +2xr?

Right Cone

Volume: V = % nr<h

Lateral Area: LA = nrs
Surface Area: SA = ©rs + ©r
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N

Sphere
Volume: V= %nr’
Surface Area: SA = 4mr?
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Triangle
b =asinf

1
Area = 'Z"bh

(Law of Cosines)

C2=a2+bi—2abcosﬁ

Right Triangle
(Pythagorean Theorem)
= g* + b?

. P
(p = average radius, @
e o

w = width of ring, -
gin radians)
Area = Gpw

Ellipse
Area = mab \/;:;2
2w 2 7

(Circumference =~

: Cone
Equilateral Triangle & = areaof kit
_ M3 Ah )

2 Volume = —5'

. 35
Area = -—\/";L'_"“'

| Parallelogram Right Circular Cone
Area = bh Volur_ne o w;
Lateral Surface Area = 7T r2 b 5 hl 2

Trapezoid Frustum of Right Circular Cone

Area = %(a + b)

Lt i .
3
Lateral Surface Arca = ms(R + 1)

Volume =

Circle

Area = 7r?

Circumference = 271

Right Circular Cylinder

Volume = w2k
Lateral Surface Area = Zwrh

Sector of Circle

(6 in radians)
Area — Agr_z
2

s=r@

Sphere

4
Volume = 577?‘3

Surface Area = 47r?

Circular Ring

(p = average radius,
w = width of ring)
Area = a(R? — r2)

= 2mpw

Wedge

(A = area of upper face,
B = area of base)
A =Bsecéd
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Trigonometric Functions Right Triangle Ratios (0° < 6 < 90°)
. a_Y B length of leg opposite 0
sin 0 = r sin § c length of hypotenuse
A :
length of leg adjacent to 0
cosB == (—Aﬂ cosﬂzé——" — g %%
r = c length of hypotenuse
_y _a _ length of leg opposite g
tan 0 = x tanf = b length of leg adjacent t0 6
- r C ’% sl = [ length of hypotcm:lsc
y a a  length of leg opposite 6
_r b _c _ - length of hypotenuse
sec 0 = X sec b length of leg adjacent to 6
_z _ b _ length of leg adjacent to 0
il = y cotid = 2 length of leg opposite 6

Capital letters are usually used to represent the angles of triangles, or their
measures. Lowercase letters refer to the sides opposite their respective
angles, or to their measures. The right triangle ratios can be used to solve a
right triangle, that is, to find the unknown measures of the sides and angles.

EXAMPLE 1 Solve right triangle ABC if b = 32, /A = 25°, and £ C = 90°. Fin

and c to the nearest unit.

To find a, use tan 25°. B
& a
tan 25° = b
a 25 = tan A b - Q
g= 32tan25°  Calculation-ready form 75°
=15 To the nearest unit A 32 ¢

To find ¢, use cos 25°.

3 b
cos 25° = 3 cos A =—
c c
32 i : ;
c= - = 35 To the nearest unit
cos 25 :

Since angles A and B are complementary, B = 90° — 35 = 65",

A significant digit is any nonzero digit or any zero that serves a purpose other
than to locate the decimal point. Consider the following examples:

0.00304 Three significant digits
29.40 Four significant digits
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Definition of the Six Trigonometric Functions
Rzght triangle deﬁmtwm where 0 < 8 < 7/2.

UPP
cos § = __J. sec 3 _ byp
hyp adj
Adjacent
tan @ = *PE cot § = a
adj opp
Circular funcrion definitions, where @ is any angle.
y r
/ F sinf@== csch=-
® ) ¥ d y
x r
» I 9 cos 8 = 7 sec 8 = =
&J an =% cotg=1% -
x y
Reciprocal identities
sinx=—1— secx = —— fanx = ——
cscx tx
esex = sin x cosx = sec x R = tan x

Tangent and Cotangent Identities

cos x
sin x

sinx
tanx = —— cotx =

Pythagorean Identities
sinfx + cos?x =1
1+ tan®x = sec?x 1+ cot?x = csc®x
Cofunction Identities

i T T §
SH’)(E = x) =C0sx ODS(E' = x) = Ssmx

™ . m
CSC(E - I) = Secx ta.ll('é‘ - x) =cotx

aw ki3
sec(— - x) = CsCXx 001(5 ——x) =tanx

2

Reduction Formulas

sin(—x) = —sinx cos(—x) = cosx
cse(—x) = —cscx  tan(—x) = —tanx
sec{—x) = secx cot(—x) = —cotx

Sum and Difference Formulas

sinfu + v) = sinzcosv + cos u sin v

cos(u £ v) = cosucosv F sinusinv
tan 4 & tan v

tan{sh y) = 1 ¥ tanu tan v

TRIGONOMETRY

Double-Angle Formulas

sin 2y = 2 sin u cos u

cos 2u = cos?u — sinu = 2cos?u — 1
2tanu

1 —tan?u

=1 — 2sin?u

tan 2u =

Power-Reducing Formulas
1 — cos 2u
3
1 + cos 2u
2
1 — cos 2u
1+ cos 2u |

sinu =

! 7

coslu =
tan u =
Sum-to-Product Formulas
i N _
sinu + sinv = Zsin(u v) oos(u v)
2 2
sing —sinv =2 cos(“ 4 V) sin(u — v)
2 2
cosu +cosv = 2cos(u + v)cos(u — v)
2 2
_(u+v) . (u—v)
cosu — cosv = —2sin 2 sin

2
Product-to-Sum Formulas

sinusiny = —;-[cos(u — v} — cos(u + v)]
COS U COSV = %[oos(u — v) + cos(u + v)]

sinucosv = %[sin(u + v) + sin(u — v)]

cosusinv = é[sin(u + v) — sin(u - v)]




FINITE DIFFERENCE RULE

1. QUADRATIC EXPRESSION
(QUADRATIC PATTERNS)

an2+bn+c

IEBM.W\./A.L.QE‘.P.Tn..\....\n.\éDZ‘ .............
0 ic=
1 | g latb= a=(D2)/2
L2 ;S O .. =02)2
3 1 g5 a=(D2)/2
AL A % az(D2)2
B o84 oL R s
6 266 il a=(D2)2
n

2.LINEAR EXPRESSION ( LINEAR
PATTERNS)

an+Db
JTERM. NVALUE B mniiad e
0 g =
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-QUADRATIC PARENT FUNCTION :

NAME: B PERIOD: ]

Quadratic Functions

1Vy=ax2 +bx+c ~
2) Non-linear funtions

4)Maximum value at vertex {[\ }or |
Minimum value at vertex { U}

;i>
‘41 3) y = x2 is Parent Function i

5) Line of symmetry ( axis of
symmetry )

6) Root(s) or x-intercept (s) or

Solution(s) —




:QUADRATIC FUNCTION GRAPH}COMPONENTS:

NAME: y=ax2+bx+c ;

if a<0,then you have a Maximum Value graph. If a >0, Then
you have Minimum Value graph. If a = 0, then you have a linear
graph not a quadratic anymore. c is always the
y-intercept.

i ; ; : : : ; i \ ’ ; i i . !
| U O S S W W - S S W [ T .
A T D T : laxis of symmetry |
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o R \\1)Roots '
s e e S e 2) Solutions of equation |—
i | i y-intercept. 5 3) x-intercepts
b ; ; 1) Vertex -
‘ d i F‘ i " 2) Maximum Value
Qua ratic runctions or Minimum value
1 y=ax?+bx+c (in this case it is
12) Non-linear funtions the Min. Value)

3) y = x2 is Parent Function
4)Maximum value at vertex {[\ }or
1Minimum value at vertex {U}

5) Line of symmetry ( axis of
symmetry )
6) Root(s) or x-intercept (s) or
Solution(s) '
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3) Turning point
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:QUADRATIC GRAPH COMPONENTS EQUATIONS:

NAME: y=ax2+bx+c ;

If a<0, then you have a Maximum Value graph. If a >0, Then
you have Minimum Value graph. If a = 0, then you have a linear
graph not a quadratic anymore. ¢ is always the
y-intercept.

L T 2 ¢ 1 21 g 1
A
X = -b/28 ; :
4
i 4 ¢
% i
1 ] |
i ‘ i e ; ﬁ—l——h—-—
4 3 2 - 2 /% 4 | |
i . . S T
= N
e = =] o x = -b+\/b2 - 4ac |-
y=c | 2a
| . I -3 N | T N 3
e . ) (X, Y)
Quadratic Functions
uaaratic runciions : 3 e
My=ax2+bx+c -
[[2) Nen-linear funtions _‘ | x= bf2a
13) y = x2 is Parent Function - . : |
4)Maximum value at vertex {[\ }or E and
‘IMinimum value at vertex {U} ‘T‘ A =
15) Line of symmetry ( axis of | || y= —(b%-4ac)
symmetry ) T * 4a
16) Root(s) or x-intercept (s) or
Solution(s) : ' -




-QUADRATIC FUNCTION GRAPH PROPERTIES:

NAME: y=ax2+bx+c ;
If a <0, then you have a Maximum Value graph. If a >0, Then
you have Minimum Value graph. If a = 0, then you have a
linear graph not a quadratic anymore. c is always the
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Factors and Zeros of Polynomials

ALGEBRA

Let p{x) = ax" + a,_x" "' + - .+ ax + a, be a polynomial. If p(a) = 0, then a is a zero of the polynomial-
and a solution of the equation p(x) = 0. Furthermore, (x — &) is a factor of the polynomial.

.Fundamental Theorem of Algebra

e

An nth degree polynomial has n (not necessarily distinct) zeros. Although all of these zeros may be imaginary, a real

polynomial of odd degree must have at least one real zero.

Quadratic Formula

If p(x) = ax? + bx + ¢, and 0 < b* — 4ac, then the real zeros of p are x = (—b £ VB = 4ac)/2a.

Special Factors
2 —at=(x-ax+a)

B+ a® = (x +a)x* — ax + a?)

Binomial Theorem
(x + y)2=x% + 2xy + y?
(x + yP? =x3 + 3% + 3y +y°

B —a=(x—aix?+ax + 2%

x* — g% = (x2 — aB(x? + a?)

(-~ P =2 = 2y +
(x—y)3=x3—3x2y+3xy2—y3 )

(x+y)4=x‘+4x3y+6r2y2+4xy3+y4 : (x—y)4=x4—4xsy+ﬁxzyz,_4xy3_+y4

e

x+yr=x"+nx""ly+ E(Lz?f;}—)x"“zyz SARIIEI 2 A b
n—1

(.’C — y)n = xR — nxn—iy + E.(._fz.__!._\'_)xa—zy2 — - & nxyn—l = yn

o . L : 5 '; ../ H

g

Rational Zero Theorem
fp) =ax"+a, x" '+ -taxta has integer coefficients, then every rational zero of p is of
the form x = r/s, where r is a factor of a; and s is a factor of ,.

Factoring by Grouping , . _
e + ade? + bex + bd = ax¥(cx + d) + blex + d) = (ax® + b)ox + d) _ %

Arithmetic Operations

. _ a ¢ _ad+bc at+b_a b

ab + ac alb + ¢) e tma . —E+E

) &)

_b__z(fl.)(é):@ \b/ _a a__g

(E) b/\e/ bec c be é_b

d 4 :

by _ab a—-b _b—-a . ab + ac _

a(c) c c—d d—-c a =hte i

Exponents and Radicals

0=1 a##0 (ab)* = a*b* a*ay = a*+y Ja = a2 .a_;.-__zaz—y o/a = all
- a

a\* _ & 1 ) . Q/“

-] == n = /n — = n = fia R = nf_—_._a,

b) e e = am a e #/a /o /b '(ax)yg__ s A




Notes: Exponentiation

Definitions:

An exponential function is a function whose general equationisy=a- b*
where a and b stand for constants, b is positive and x and y are independent and
dependent variables. :

Exponentiation for positive integer exponent: (when n is positive) x" means
the product of n x’s.

In the expression X,
x is called the base,
n is called the exponent
X" is called a power.
Example 1: -x° =-()(X)(X)
| (x)° = (X)(-X)(-x)
Example 2:  4x* = 4(x)(X)(X)(X)
(4x)* = (4x)(4x)(4x)(4x)

Rule: If the base contains more than one symbol, then the base must be placed
in parentheses.

Properties of Exponentiation:

¥ Product of two powers with equal bases:

XK=

2. Quotient of two powers with equal bases:

3P = pfH
2
3. Power of a power:

(xa)b = x&* b






CONICS

~— =

HYPERBOLA
: N2 2 2 - F |
(x—h).;(y;zk) fdy (y;zk) ?(x.—zh_) e
B ao‘-‘ 1
|
: SPECIAL HYPERBOLAS
) xy=k or xy=-k T

:




RAPHS OF comMmon FUNCTIONS  PARENT Fu ncTions
- ‘ e — =

y ¥
: y» D
‘;_!_ 1 ) = x V 3 @) = fxl 4o
3t 2+ -I[' 3+
f(x) =€ 1+ 'i" f(.l:] = -\/;
5k
2..|_
-2 -1 P2 v 1
I+ 5 il i
i i — e e
T = = TN
Constant Function identity Function Absolute value Function ~ Square Ropt Function
¥ )y = x? y floy = x3
|
3T 3
41 2 | 1
3+ {4 /
‘i: “‘5 ‘ El ‘2 ' ) {0, ii
o e + e X g
-2 =1 1 2
Squaring Function Cubing Function Exponential Function Logarithmic Fun::tlon
N
Rerional \
SYMMETRY . - o
Funcriow 1
)= % ;
; ¥ )
: f : {
. y)
{~x, yi% _ oo g3 ) L)
[ W
y-Axis Symmetry x-Axis Symmefry Origin Symmetry




Transformaticns for y = f{xr)

y = f{x?) + K
yV = flx) = |
y = f{x - hd
y.= ffx + h)

y = —=f(x)

y = f{=%2)
x = fly?

y = [fexl

y = f(ixl)

y = af{x), |al > 1
y = afi(x), 0 <lajJ< 1
y = f(bx),[bl > 1

y = T(bxd, O =

vertical shift k units up
vertical shift k units down
horizontal shift h units right
harizcntal shi%t h units left
re%lected in the x-axis
reflected in the y—axgs
reflgc#ed in the line y = x

unchanged when f(x) > 0;
reflected in the x—axis when
fixy <€ 0O

“unchanged when x > 03
reflected in the y—axis when

) % < 0
>
>z tret i
.l stretched vertically
<
s =
EE shrunk vertically
lﬁﬁa shrunk horizentally
oy
<Ib] < 1 £« ) stretched horizontally
:U
3
&5
>

Vertical stretch or shrink:
reflection across r-axis Vermical shift

'
y = a flhlx+c)i+d
N
Horizontal stretch ar shank:  flofzontal shift
retloction across v-axis

g



Interval notation is used in Algebra II for many topics.

1. Symbols:
a. o infinity

b. —© negative infinity

c. [ or ] the value is included
d. (or ) the value is not included 7
e. U union or joining together two sets of numbers

9. Infinity always using soft brackets. *

Interval Notation Set Builder Inequality Graph of
' Notation Notation Inequality
(—0,4a] {x‘xﬁa} xsa < . o
a
(—,a) {x|x<a} X P N
a
[b,DO) {}C[XZb} xob
(b,) {x]x>b) x>b - ? R
[a,b] {xiasxsb} a<x<b -‘ - ]
' a b
‘ [ﬂab) {x!a5x<b} agx<b " —
a b
(a,b] {xla<x$b} G(ISb < Ia! 3 5
a b i
(a,b) {x|a <x<b} a<x<b > _ N
< [ -
b
(—-oo,a]u(b,oo) xlx<aor x>b x<a,x>b = 5 "
[esaor x4 S




