Property

1_am,an=am+n

2. (am)n = amn

3. (@ab)m = ampm

4.a‘m=aim,a¢0
am
S.a—n=am‘”,a#0

6.(%)m=z—:,b¢0

Know the basic properties of

exponents.

2
125°
(322 )=5=25

(-32)

T~

\
[ )
&

N,

b
" '-\i\\

N
!

N

(

C

You need to be able
to find roots of
powers of common
bases.

(Be familar with
those on the cheat-
sheet that I gave

you.)

(5F2) = (=5



,f ," .-'-f‘ L’_"L o 64 3 You need to know how to
y o= - convert back and forth

between radical form and
rational exponent form.

Solve
You need to know how to solve an
6x° = 384 equation by isolating the base, then
- extracting the appropriate root.
e 6
3 K 2
X =%

(G- 100 00° 100 A (V&)

g
X =10.C (x-%) =00
P
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Operations on Functions

T T d 04
R EEEE

Let fand g be any two [unctions. A new function i can be defined by
- performing any of the four basic operations on fand g.

Operation Definition Example: f(x) = 5x, g(x) = x + 2
Addition hix) = flx) + glx) hix) =5x+ (x+2)=6x+2
. Subtraction hix) = flx) — glx) hix) =5x—(x+2)=4x-2
Multiplication hix) = flx)  g(x) hix) = 5x(x + 2) = 5x% + 10x
“* Division hix) = -;% hix) = x.'i_xz

[fand g. Additionally, the domain of the quotient does not include x-values

The domain of i consists of the x-values that are in the domains of both
@ for which g(x) = 0.

3= Cx =Gy D

X =
Domaih

. (X = W X >0

2 : 1=Rod]
€y = X x> Uomain: XA
DTS A#£5

(o= Ao Omin: =kl
o=

(\(ﬂ"—‘-%i D:x=0



KEY CONCEPT For Your Notebook

Operations on Functions

Let fand g be any two functions. A new function & can be defined by
performing any of the four basic operations on fand g.

Operation Definition Example: f(x) = 5x, g(x) = x + 2
Addition hix) = fix) + g(x) hix) =65x+(x+2)=6x+ 2
Subtraction hix) = flx) — g(x) hix) =b6x—(x+2)=4x—-2
Multiplication hix) = flx) « glx) hix) = 5x(x + 2) = 5x% + 10x
Division hix) = J;_E hix) = x.’i_x 5

. The domain of h consists of the x-values that are in the domains of both
fand g. Additionally, the domain of the quotient does not include x-values
for which g(x) = 0.

gxg— 'Zxx«- ] K

Nx + ¥ X0

X
="

%+

R, x #-6



Let f(x) = 5x'” and g(x) =-11x""

a. find f(x) + g(x) 5>L3 r ~Wx

b. find fx)-g00) ,(L3.._ -\ \x°

wlil~



T At p{‘r\ — Q‘r nﬂr] ﬁ{‘l\ — q‘r
LOL I\A) OA dllu S\ A) LA

5 "
z G
Find fx) * gx) = [y’ e 2X = b x
\'\"—:z = \% = %
[\-

Find f(x) — . —
; gé) PRV L%x LME




composition of functions f(g(x))

Perform function "g" on x, to find g(x). This becomes the input
value that you input into function "f."

fix)=3x -4 and g(x) =x"- 1 O e
O answer Is
@)

a humber.

What is the value of flg(-3))? © ©

AED= (Y- = q-(=%
€(H=2D-y= 20 o
Write a simplified expression for f{(g(x)). © o

31 )«

3 YL" 3 - L“ O O
Write a simplified expression for g(f(x)).

st- LD'L'- \ (3‘76-— Lr)(’}x- L&)

@ Aot —x- 1

C\ij-lum \b

O These
answers are
expressions.

C(XZ—&L\X t\6—1\
PR 2y



composition of functions

f(g(x))

Perform function "g" on x, to find g(x). This becomes the input
value that you input into function "f."

f(x) =3x -4 and g(x) =x" - |

What is the value of f(g(-3))



[ YA L i moart ] mem L e iim a ] o
REVIEW. bOﬂ\PObI]IOH o1 runcrions

f(x)=2x+1 g(x)=3x-5

Find flgix) = 2 (3x72) +\

= Gx—\0 +\

— Gw—9S

Find g(f(x)) = 2 (9xs D —5
= x+»9 = Ze



1 KEY CONCEPT For Your Notebook

PREADING = ...1 InverseFunctions
: The symbol —1 inf 1 is

! notto be interpreted as |  Functions f and g are inverses of each other provided:

an exponent. In {:ther 1 flgb) =x and glfix)) =x
: words, f(x) # ) X X . B
: fm 1 The function gis denoted by f ', read as “f inverse.
[ g PPN RO o T R N
ri ﬂ and verity 1ne rvers

\.Switen x and y

2. Sovee o
R
TR

Verify:
Sl'jﬂ’.'.'lhalf fl)=x show that f(f(x)) = x.
‘ r;\ (4x+) _

t
2
®’ -+ ‘L’ |
x X+

Find and verify the inverse: y= - %
X="Za+2

HCE AR

-~)<—\-'3 xa 2
o~ —————



verify that f(x) =4x+2  and f™'(x) = %X - L are inverse functions
. .

X T2 A
_________________________________________ RN
o= =( 4x+2 ) -
4 2
ax )
x5 -






i~ KEY CONCEPT For Your Notebook

- Inverse Functions
{: Functions f and g are inverses of each other provided:

flglx)) = x and  g{flx)) = x

w The function gis denoted by f ', read as “f inverse.” [ '/ﬁs]‘
-
fx)=x+2 YW= x *'2L
> .
@ X= a7
RS
BRI

fix)=-x+4 tg — \ X2




inverses of functions

If in terms of f(x)= or y= Switch x and y.
f(x) = 2x°% - 3 Solve fory.

y=ax=-3 ED=240
s /"’ - 4

X= &9~ ! ['2_

A3 +3 X}_}:\S

Do not switch.
Solve for the other
F=2¢+ 32 variable.

.-315 "'%’2.

F(F-»)= 2C

X+3
'2__5

If it is in a context, such as

ol

i(\?— )= C



(ISP R KeY CONCEPT For Your Notebook
Solving Radical Equations

- To solve a radical equation, follow these steps:
- s7eP7 1solate the radical on one side of the equation, if necessary.
9 1 |- STEPZ Raise each side of the equation to the same power to eliminare the
_ I radics i

- ical and obtainal
+4 +9 &

inear, quadratic, or other polynomial equation
STEP3  Solve the polynomial

uation using techniques you learned in

¥ previous chapters. Check your solution.
( 3 ')() = / g )

Y =513

*do‘sno* sobetrach 25 Q'\cs’r\.
(31/x+25 4*

‘{ix»as = 4
KA2LS = Y
-2S —-s

= =]

( (x- -—ﬁ%)’i— (DF;) % ( E":Yj B}

=126
xX-4 = |29



f- KEY CONCEPT

* Solving Radical Equations

To solve a radical equation, follow these steps:

:  STEPT Isolate the radical on one side of the equation, if necessary.

2 ©  $TEPZ Raise each side of the equation to the same power to eliminate the
x - _— o radical and obtain a linear, quadratic, or other polynomial equation.
+q +q 1:  $7EP3 Solve the polynomial equation using techniques you learned in
1 previous chapters. Check your solution.

(x-4)2/3-9=1_3_6 D (13\:%(0
N
X-4 = * 135 st - @'5%—)3
= \1:‘\\ \13 %5\3
T NS = (o




Solving Radical Equations:

T

(x.-’zx ¥3=7"

2y = Hq
Ly = b
X =273
-HVx+1+12=2
-t -t
~§Sy+\:‘qo
I -c
& 2
(5= 2
A=Y =2
; RN
X= (< 4x - 33 Y=\ U2
xX Fh

2
X_%x+2:@

(x Dx-DN =0
X=D))

(‘a'm:@: T PR

o
X/"'L‘:/{MDW—\-%

= pa+gw
-35 -39

2= X
o "0




Graphs

Square roots (and other even roots)

y= x—3 - 1
x|y
3|
Lt\o

NN

Cube roots (and other odd roots)

- !

.
ORI
\ 2
815

\
...8 \_:3

o

i




Name Algebra 2 Take-Home Quiz (6.3-6.4)

Let f{x) = 5x and g(x) = 3x°. Perform the indicated operation and state the domain.
1L fix)+g(x) 2. fix)-a(x) 3. fx) g(x)

Cx> 2™ Syt ( By 1’1 3)8)
Lx? @ Q™ \gx‘*
DR () DR D-Cad
- 53 X3>(‘5>4‘§—
’szxv- 55D 3 (50060
=, 'L\é)(Ll —75)( 9

= D.
= PR g Qoo

Verify that f and g are inverse functions.

7. 0= x27 0 g(x)=x 8. fix)=6x g(x)= J_

€5 0)= (szﬁ) 7| f56»)= C‘(’Q_Q)
X )/>
§ERy = (x7)+7 .

' -
§(6eD)= >1Ed
4

=3°

<X




Find the inverse of the function.
9. f(x)=3x+10 10. fx)= -2 X 1. Fx) =
- 2
— ‘ -
4= 2x+lo -3 S

X -9 k= -9
4= 3 =K
- — <L
X=3uhie _ 1A x=9=9
-g -— 0 I
(:iy( %‘3 3 [ 2
X -\D =Ry X +4 3
?X - n N\

J
s ey k=g

12. The cost (in dollars) of g gallons of gasoline can be modeled by ¢{(g) = 3.15g. The amount of
gasoline used by an SUV can be modeled by g(d) = 0.025d *%* where d is the distance (in miles).
Find C{g(d)) Evaluate ((g(500)) What does C{g(500)) represent?

((gd)= 315 (0.025, Am%

|.2
j(@a}‘fz O~09\6(9UD> (i
@:\;5,91; (r()&(lm@

C (666N = Rus(S339)

)
= 4.9
. Loyt torive 500

wi | ¢s




Exponential Growth and Decay

y=a*b"

a = starting value (initial value) or value when x =0

Increase: b= 1+ % increase
Decrease: b= 1 -% decrease

3 % increase: b= | + . O’B = .o
3% decrease: b = | — — 0 AN
80% increase: \s = \ A 2 = \. %
80% decrease: o= |- . ¥ = O

100% increase: b._



- KEY CONCEPT For Your Notebook

] - Compound Interest

4= Consider an initial principal P deposited in an account that pays interest a
- an annual rate r (expressed as a decimal}, compounded n times per year.
¢ The amount A in the account after f years is given by this equation;

rone

A=P(1++|

n

Calculate the value of $800 invested for 5 years. Interest is
compounded monthly at 4%.
nt

N=P(1+L
=200\ +2L -
%070.%0



41. * EXTENDED RESPONSE In 2000, the average price.of a football ticket for
a Minnesota Vikings game was $48.28. During th he price

increased an average of 6% each vear. G go —> o6 A '

v . P i i i
our w\cu\O’“;u‘ a. Write a model giving the average price p (in dollars) of a ticket t years
Use“\\lo\‘eogrov“'so after 2000.
X0 . ~doW . . "
set 1 w‘:c:ws e b. Graph the model. Estimate the year when the average price of a ticket
ot '\‘: (e 18" was about $60.
xa e. . i ini
d;:om\ and rord ¢. Explain how you can use the graph of p(f) to determine the minimum

and maximum p-values over the domain for which the function gives

meaningful results. vy ro
Y=ob T factw

8= 482801 oy et valve Anlut whes
=D

P = “‘2,‘2,%((@& j0g ?

V _
=00 =T 3
9 4




TV SALES From 1997 to 2001, the number # (in millions) of black-and-white

TVs sold in the United States can be modeled by n = 26.8‘0.85]"where ris

the number of years since 1997. Identify the decay facfor and the percent 62;
decrease. Graph the model and state the domain and range. Estimate the
number of black-and-white TVs sold in 1999. (p. 486) lfé% olw\,e,m

Set your window
so that you see
the graph for
the relevant
domain and
range.

decm fach 0%
Vﬁmw 2




30. MEDICINE When a person takes a dosage of I milligrams of ibuprofen, 7 \ ‘70
the amount A (in milligrams) of medication remaining in the person’s Yemaing
bloodst fterth b deled by th tion A = I(0.71)".

oodstream after ¢ hours can be modeled by the equation ( ) 'Z_C‘ 070 \

Amount of Ibuprofen in Bloodstream

el

A=r1ony
0.7

Medication (mg)

ursuf : e e e s
036 F—-—------ .
| | | t= 2 o':_:.:‘_: L ;i
| | [eas i sarde’it i tatefart
0 i 1 }
u ‘t 2 a ! 0 = 5 A ¥ T

Time (hours)

Find the amount of ibuprofen remaining in a person's bloodstream for the
given dosage and elapsed time since the medication was taken.

a. Dosage: 200 mg b. Dosage: 325 mg c. Dosage: 400 mg
Time: 1.5 hours Time: 3.5 hours Time: 5 hours

f\z‘i(o.“t\\t
:QOO(OTTKQ = \\O\ \05 o,



(1 + 1 )n Natural Base@

n

The history of mathematics is marked by the discovery of special numbers such
as 7 and i. Another special number is denoted by the letter e. The number is
called the natural base e or the Euler number after its discoverer, Leonhard Euler

{ WM
(1707-1783). The expression |:1 + % approaches e as n increases.

n 10! 10? 10° 104 10° 10°

n
[1+ %.’ 2.59374 2.70481 2.71692 2.71815 271827 2.71828

n
A:P{] .F"'HI 1'—100% P\: )OOD "P:-\

=1 year

KEY CONCEPT For Your Notebook

The Natural Base e

The natural base e is irrational. It is defined as follows:

¢ A
As n approaches + %, (] + }IJ approaches e = 2.718281828.

®
e
@
e
el
3
]
el
2

®
3
o
.l
2



Logarithm of y with base b.
Gn S LWeX

L expone wt-
IO@V =@ Read as "log base b of y."

base

3
log, 8 =3 2 ...__%
log, 1 =0 L=\
-\

log, 1/4 = -1 —_

—

l_‘_
log; 81 =4 3 %42) 5



SO.... y=b* and y =logyx are inverse functions

Two rules:
blong — X logb bX =X

Simplify: 2%

log104: e — lJéD
19 ! J@m I 1

b 8loggx = X

c. log; 77 * ==y

@ log; 16* = (00, (Elﬂx“-: lojv-zqi e
. logs 27" = \Oj‘s (BSYL:‘ l%Bﬁ‘:BX



Review of
exponential _rules

Example: solve for x

Inx=3
8]11.1* :(33
3

X =€

)G@b a+b

|
Q




loe,a=c—>b =a
&b

log, (mxn)=1log, m+log, n

| my |
log,| — |=1log, m—log, n
n

log, m" =nlog, m



Solving Exponential and Logarithmic Equations

Solving an Exponential Equation Solving a Logarithmic Equation
If each side can be written using the If the equation has the form
same base, equate exponents. log, x = log, y, use the fact that x = y.
3+ = g* log, (4x — 2) = log, 3x
3:—1=[32:|" 4x — 2 = 3x
Xx+1=2x x=2
1=Xx
If each side cannol be written using the If a logarithm is set equal to a constant,
same base, take a logarithm of each side. exponentiate each side.
6* =15 log, (x + 1) = 2
loge 6* = log, 15 X+1="5°
= .I_IEE_!éL 1511 x=24

— log e\ 2

=5



Let b, m, and n be positive numbers such that b # 1.

Product Property log, mn = log, m + log, n
Quotient Property log, % = log, m — log, n
Power Property log, m" = nlog, m

Product Property:

Expand:  log 15x = “Dj(g “‘IDJ X logs 2y

Condense:  logsz 4 + logs y In2+Inx

Quotient Property:

Expand: In 12 logs X
P b 3
Condense:  logs 4 - logs y Inx-1In3

Expand: logs 3
2x

Condense:  logs 3 + logs x - logs 2
DX
loge (=5

Power Property:

Expand:  log x* loge m® 61091"\

logs 2x* In 8x3 3
b+ a4
cond el = og, (e It 5 An
ohaense: :—}i: \0%3%

In12-In4 5log x - 4 logy

An ()02 log X°—lo g%

6In2-4lny X
2" _ by g (W
A’ I
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1 Change-of-Base Formula

If a, b, and ¢ are positive numbers with b # 1 and ¢ # 1, then:

log, a
log a=—2"
¢ log, ¢
. : _loga _Ina
. In particular, ]ng{_a = oz ¢ and]ngﬁa e

Example:  logs12= |00 | 2 N Jﬂ\ e
log % = NG

Use the change-of-base formula to evaluate the logarithm.

7. log. 8 8. log, 14 9. log,. 9 10. log,, 30

log R
23>
oS D=}



click to reveal

Solve: 77*=15
We need to turn this 15
O O into a power of 7.
o
o Here's how: log; 15
7%=15
log; 7 X = log; 15 Take log of each side
Ox =log; 15 Simplify
Ox = logl5 — \ ,”DO\A Use change-of-base
log 7

(=0.50



click to reveal

4e0%.7=13
Isolate the variable

4 =20

e -0.3X — 5

We need to turn this 5
into a power of e.

Here's how: In 5

Ine®™ = In5  Take log of each side

-03x= ( ‘qu Simplify
X = “5 -BGBSoIve



click to reveal

-
logs (5x-1)=3 —> )O\Cj“\ (Q%-—\) ‘:.":.?)

109, b{=3

v

Exponentiating to solve log equations

logy (5x - 1) :43 Exponentiate each side

S5x -1 =64 Simplify

5x =65 Solve

Check to make
sure your answer
checks in the original

X = 13 equation !




Solve: click to reveal
In(7x-4)=In(2x+11)

eln (7x-4) = eln (2x+11)  Exponentiate

Tx-4=2x+11 Simplify

Check to make
sure your answer

5x =15 Solve checks in the original

equation !




Solve:

log, (x-6)=5

Exponentiate

2log2(x-6)=25

Check to make

Xx-6=32  Simplify sure your answer
checks in the original

equation !

X = 38 Solve




Graphing Exponential and Logarithmic Functions

Pdrent functions for exponential functions have the form y = b*. Parent functions Chapter7  Algebra2 StudyGuide
fot logarithmic functions have the farm y = log, x.

Exponential Growth  Exponential Decay Logarithmic Functions:

S A R S

v * (1.0 % x
l y=tog
D: Real D: Real D: x>0 D: x>0
b1 0<b<i b>1 0<bet

Riy>0 Riy>0 R: Real R: Redl

Alwoys on the parent grophs (0,1) and (1,5 ) Aluays on the parent graphe (1,0 )and (b ,1)

Exponential: y=b®W+k Horizontal shift: A Logarithmic: y=logp(x-h)+k
horizontal asymptote at k Verfical shif: & vertical asymptote at h

R 9> 09> h

Compound Interest

Consider an initial pri ted in an account that pays i
an annual rate r (expr a decimal), compounded 7 tims
The amount A in the account after ¢ years is given by this equation:

d

ot

A=p(1+1)

Continuously Compounded Interest

When interest is compounded continuously, the amount A in an account after
tyears is given by the formula

A=Pe"

where Pis the principal and ris the annual interest rate expressed as a
decimal.

Definition of Logarithm with Base b

Let band y be positive numbers with b # 1. The logarithm of y with base b is
denoted by log, y and is defined as follows:

log,y=x ifandonlyif b*=y
The expression log, y is read as “log base b of y." e

Examples: logz81=4 5%z 625 = 1792 log1000= 3

334 )%5@5‘4 é"“’“ 10°=1000

Properties of Logarithms

Let b, m, and n be positive numbers such thatb # 1. Expand: !og 8x?

Product Property log, mn = log, m + log, n ‘0 A 5 x

m _
Quotient Property Iugh? =log, m — log, n ,0 % 4 3 ><
Power Property log, m" = nlog, m Condense: 5lo g logs

logq"f) + logyX
S = \5 045’X
s x_ \031\\; Iog()’lfbx

X= L%E:%.C\ I )("“2

| 14DL — .0 ’%pﬁx 2

O%Qﬁ]‘?‘J 3[’%




Change-of-Base Formula
If @, b, and care positive numbers with b # 1 and ¢ # 1, then: Evaluate: logs 20
log, a 1
log,a= " 06 20 _
¢ log, ¢ - % {
In particular, log,a = %59 and log, 4 = 0@ \9 5
<" Toge = Inc

Inverses: Findtheinverse of y=ln(x-4)+2
Switchx and y. — _
Isolate thelog or exponent term. ¥ -'j"("ﬁ \"\ 2
Writein other format. (log &exponential)
Solve fory. K- = Am (3 —L('>
A2 S lyma)
e =e
Find the inverse of y= 2543
Kt
- Y -~ y-
X= 2"+ € =19
v 44 4
K= =2 Y %

\ogLLx—g‘); 106“. e * + 4 = 3
loo, (x-2)= y

Werite an exponential equation y = g6 whose graph passes through (1, 12)and (3, 108).

2=\ Wwey= ab ;
‘o _ ______,./- 12/ %
T T e 03y = o
X
%=L*“5- 0% = }lb

M=Y 2\,( qa)’:.},

Write a power function y'= ax®_whose graph passes through (2,4 )and (6 ,15).

Y= o(ay \s = o) N
% 524

E) /

Growk‘n roke: 4o °/a /@25‘ ~ \:)

Skart \Go

L
M= \‘50(\«-%\\‘ (03 !

=150 (Lony
A\ 070 decreasa

\= \go(o.%\x
@ Y= ‘094?"‘

@ 09,5+ Slog, x

\03‘13 X + \03\@5
\ C%L\ ((5)13(7(5) change
‘Oﬁt«l (3){‘) this
@ lOﬂLX + 1033 (xxrb6) =3



Angles in Standard Position

Terminal Sid\‘(\

Quadrantal Angles - Terminal side is on an axis

—>—
Initial Side

27
O% *-—a%02

Cotermmal Angles - Terminal sides coincide

Example: -60°and 300°

D

300&\-&
)

50

-Vertex at origin
-Initial side on positive x-axis

.
A~




<t w0 = & :}-’.'..,
- 2

90°

<Sinbo =S

=3
360

Sin

Simys==
b N

45°
Sia%0 :g' =2

1 )30°

Jo

an—

2

(l

—

Sin0=

0)0°




e
%mmeﬁy
DBook

SOH-CAH-TOA
tan = sin
cos
Sin = opp cos = adj tan = 99?
hyp hyp adj
csc = l cec = 1 cot = 1
sin cos tan
:h = h = _dl
opp adj opp
Radians
1800 = 1t radians
Conversions: D = R -2 R=p- -~
qb‘ "T‘R 130
o o
%)
™ é) bggf!
0! 3T
370 5
Deg. | Rad. [ Sin | Cos tan \)’
) S
o] O O ‘ %7—0 w:—
w xS [s
| | 2—|
®IEIE | S|
Y| 2| 2
60 || | €3 '
=33 Fb ] 1 1
90 |- * d 2
T | o [suntt
N V3
sl'nD=b oosD=l tan0 = O
i Lz \
sin%0 = l c0s90 = Q  tan90 = r V“&—‘i\h{d
sin180= coslSD:"t tan180 = 0
sin270=~| cos270= @ tan270= W\d‘&ﬁﬂ‘(-d
(x¥)= (0,1
Quadrantal Angles (-1,0) (1,90)
{0, -1}

(‘1(‘33=( Oos‘s'm\ h

"\/ 'S Sin

Cover

Page 1

Copy the ratios.

Page 2

Label each ? with
radians and
degrees.

%‘:‘L:—tm



T c Left hand sine

o I

Reference Argles
1. Determine ir_‘nwhl'n::h quadrant Angle Yo the
the angle 6 lies. __— )
2. Determine the reference angle &' nearest x-axis.
3. Find the indizated ratio for &.
This must be an exact value.
4, Determine tne value for the original
expression using the ASTC mneumonic.



~ us
tan® =1 whatis 67? 1—-—\‘3 7
—o T
223 >
Y
sin! B = ..§§_—__ what is 6 ? A
2
“ >
22S ¢ RS
Find sin 6_{!
3 _ —
5 =60 {5
iy \ >



The Law of Sines

sinA _ sinB _ sinC
a b  C
rmy. __ T ... L orY___°_
L 11€ L, /|



34°

100°

Sin 3%__ S jw (0D

|

Ceinipd=C S
Bl

—_—

Fn
AL



11

Law of Cosines: ¢ =a’+ b” - 2ab cosC

Always find the biggest angle first!
182 =117+ 12*-2(11)(12) cosC
324 =121+ 144 - 264 cosC

X
324 =265 - 264 cosC

59 = -264 cosC

C =107 .o\o
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Law of Sines:
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Law of Cosines:

a2
b2

c?

SOH-CAH-TOA

b2 + ¢2 — 2bc cos A
az + ¢* — 2ac cos B
a* + b2 — 2ab cos C



y =asin bx as a I amplitude I
y =a cos bx ,
as b I period l

0d = 210
Amplitude=12a | Period

plitude | bl
Graphing key points: f\

max

min UU %\t\ g\(if‘

X-1ntercepts U{‘)
x-intercepts for y = sin x x =0, 1, 2717, 31T, ...
x-intercepts for y = cos x X=T, 311, 511
2 2 2
y = a tan bx

Tangent: undefined when cos = 0, so undefined at X — H,

/7) 2
No max or min period = 1T
| bl
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Parent graph
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y=asinb(x-h)+k
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shift parent graph horizontally h units and verticalily k units
if a is negative, then reflect the graph over the midline



28. y=-3cos(x - Tr) + 4 9"0607(
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Number the axes. e ~ Jﬂ !

Plot the parent graph: y = 3cos x

Apply the horizontal and vertical shifts. VLV h U*ﬂ gkYe{’M/\ M‘M

Reflect in the midline (y = 4) % %
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Direct Variation: y = ax

The total cost for a pizza party varies directlyg
==5
%

Yy X

with the number of pizzas bought.

y = total cost, x = # pizzas ($5/pizza)

Inverse Variation: y= 2
- ;(kg =0
5 pizzas (40 pieces) are shared by a group.
The amount of pizza per person varies
inversely with the number of people in the

group. Y

y = slices per person x = # people (40 slices total) x




The distance between Chicago and Minneapolis is about 400
miles.



bx" + ... < 2>
20 =Yt -
x-intercepts:  Zeros of the numerator

Vertical Asymptotes: Zeros of the denominator

ifm<ntheny=0isaHA
ifm=ntheny=% isa HA
if m > n, then there is no HA

Plot several points on either side of each vertical asymptote.
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X =D (x+1) = H(x+1)
(0041-67(——15-:- x+

G)‘Xl—%?(-g =0
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Distance Formula: d-;l ('X.,_“‘?CDL‘!' (31‘\357_.

Midpoint Formula: ’X,l*')(x, | ﬂ“\'?}m
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Permutations of n Objects Taken r at a Time

The number of permutations of r objects taken from a group of n distinct
objects is denoted by _P_and is given by this formula:

!

1 The number of ways 3
\ | objects can be
S . * arranood from a ornin
P : : — ullullé\.—t.al llVlllusl\Jul-J
53 (s-»' 2! of 5 objects.
ABCDE (ABC is different from BCA)

19-23-2) 2 -1A-21



Permutations with Repetition

The number of distinguishable permutations of n objects where one object is
repeated s, times, another is repeated s, times, and so on, is:

n!

leg!la - 5!
51. .‘5'2. ‘e Sk'

Find the number of distinguishable permutations of
the letters in

SWIMMING — Q|

S ——— —

A\ A\



Combinations of n Objects Taken rat a Time

The number of combinations of r objects taken from a group of n distinct
objects is denoted by  C_and is given by this formula:




i~ KEY CONCEPT For Your Notebook

Measures of Central Tendency

* The mean, or average, of n numbers is the sum of the numbers divided
by n. The mean is denoted by X, which is read as “x-bar.” For the data set

L oyt tee-tx
X, ., x ,themeanisx= ———.

Xp Xy ooy Xy p

1.
- » The median of n numbers is the middle number when the numbers are
I written in order. (If n is even, the median is the mean of the two middle
numbers.)

* The mode of n numbers is the number or numbers that occur most
frequently. There may be one mode, no mode, or more than one mode.

Measures of Dispersion A measure of dispersion is a statistic that tells you how
dispersed, or spread out, data values are. One simple measure of dispersion is the range,
which is the difference between the greatest and least data values.

Standard Deviation Another measure of dispersion is standard deviation, which
describes the typical difference (or deviation) between a data value and the mean.

Standard Deviation of a Data Set

The standard deviation o (read as “sigma”) of x,, x,, ..., x, is:

, = XP+ (- XV +-- 4+ (x, - X)
n

o=\

1. Find the mean (x)

~ | - R IR £ of «S RN F U SRR [ TGP P PR I PR

Z. CINAd tne dirrerence oetween eacn daata vdiue anda X wnen Squ[tf
the difference.

3. Add the squared differences ()
4. Divide by the number of data points (n)

5. Take the square root. The answer is 0, the standard deviation.
) 12, %\, 15, 2 1y
Row\q,a.‘- \7-%8 =9 mean ({)’ 2
2 = 2 U "
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A normal curve is defined by an eguation of this form:

1 _|.:.T .?I'I-'
FARE
4

aviT

A normal distribution has a mean of 33 and a standard deviation of 4.
UY, UY

21 25 29 33 37 41 45
7 =
Find the probability that a randomly selected x-value from the
distribution is in the given interval.

Between 29 and 37 (0 %"’L

At least 25 \QO‘?‘ — (l‘gg -\_.(g\“f_ q7tjﬂo

At most 37

300rless  Formula: 7 = 2~ *0—33

P(x39=0. 2\

— = -0\
“ - ~
L‘ — .
STANDARD NORMAL TABLE If £ is a randomly selected value from a standard - .—-0 C&
normal distribution, you can use the table below to find the probability that - .

218 less than or equal w some given value. For example, the able shows that
Plzs —0.4) = 0.3446. You can find the value of Pz s —0.4) in the table by finding
the value where row —0 and column .4 intersect.

Standard Normal Table /R
z| 0 a 2 3 4 5 5 -7 E k) L4 \\

-3 | oz o0o 007 0005 o003 0002 0002 0001 4001 an0o+
=2 | 018 79 0139 o7 O0E2  0D62 0047 435 0026 0019

-1 1587 1357 1151 0968 080K 0668 0548 0445 0250 JOZRT

[=o| 000 ae0z  a207 3821 3a46 085 2743 2420 (2119S) sd
0 | 5000 5308 5793 6179 G554 BG5S TF257 7580 W 8159
1
2
3

B413 B643 AH48 032 sez 9332 452 #3554 9631 8713
o772 e SA61 5353 SH1E 0833 GeSy 9965 9974 oogi
9987 9990 9993 2995 9997 9598 9908 9999 9999 1.0000




STANDARD NORMAL DISTRIBUTION The standard normal distribution is the
normal distribution with mean 0 and standard deviation 1. The formula below
can be used to transform x-valees from a normal distribution with mean X and
standard deviation « into z-values having a standard normal distribution,

X-X

o
A

Formula: =

Subtract the mean from the
given xvalue, then divide by S N o é'\ " ;5
the standard deviation. ML 1:? I

The z-value lor a particular x-value is called the z-score for the x-value and is the
number of standard deviations the r-value lies above or helow the mean x©

STANDARD NORMAL TABLE If z is a randomly selected value from a standard
normal distribution, you can use the table below to find the probabilicy that

z s less than or egual 1o some given value. For example, the table shows that
Piz= —0.4) = (L3446 You can find the value of Piz = —0.4} in the table by [inding
the value where row —0 and colummn .4 intersect.

Standard Normal Table

z| .0 B 2 3 4 . & 7 -8 9
| -3 | 003 000 0007 0005 0003 DDOZ M2 pom a0 0000 +

=2 | 0223 0179 38 o107 E DDE2 0047 035 D026 0018
=1 | 1567 357 1151 DAGR JE0E DBER D548 445 0355 0ZET

| =0 | 5000 A2 A207 38z ELT 3085 2743 2420 2119 RETY]
0 | 5000 5398 5793 &175 SB35 6815 J257 580 Al A15S
8413 A3 A48 9033 8182 8332 452 554 641 8713
8772 G821 Sa61 5893 8018 0533 5953 HAG65 8974 80E1

BEHT B0A0 8903 2355 2957 s BUOE Lann 4355 1,000

BIDLOGY Scientists conducted aerial surveys of a
seal sanctuary and recorded the number x of seals
they observed during each survey. The numbers

of seals observed were normally distributed with

a mean of 73 seals and a standard deviation of

14.1 seals. Find the probability that at most 50 seals
were nhserved during a survey.

Solution

STEPT Find the z-score corresponding to an x-value of 50,

1-F 50-T3, ¢

Tm e g

oF 14.
ITEPZ Use the table to find Plx = 50) = Pz < —1.6].

The table shows that P{z <= —1.6) = 0.0548. So, the probability thart at
most 50 seals were observed during a survey is about 0.0548.

WHAT IF? In Example 3, find the probability that at most 90 seals were
abserved during a survey.

Find the probability that between 60 and 70 seals were
observed.



