First part Is out of 40 pts.
Second part Is out of 65 pts.
Total points possible I1s 105 pts.
-> Grade Is out of 100 pts.



500 - (desired %) = total points needed

Total points needed

- 3 undropped exams

- Percent in quiz category

Points needed on final (out of 100)




Chapter 1

» Graphing Equations

* X- and y-intercepts

y

YsO X;D



 Solving Linear Equations

EX. Solve X | 3X:2

3 4

3
%. +,n.-37r’5:12-2

X

V. 3

*x*ﬁxczﬂ
\33(;7/1'/

2
= \3



« \Word problems with one variable equations

EX. You have a job for which your annual salary will be
$32,300. This includes a year-end bonus of $500.
You will be paid twice a month. What Is your pay
(before taxes) for each paycheck?

Y - Q\Mmﬂnf o‘F Mc[ ‘f"‘fcleck 24 « +S00= 32300
X = 1325



* Solving quadratic equations / - wad ff,,_,,/q

* Using complex numbers
. . 2 4 ','2-/[
EX. Slmpllfy +3‘L )

tuz il

bl
. rd -

A




 Solving other types of equations

Ex. Solve \/2x+7 —x=2

1 X
2 2
x=-3 [2ver =(xx2)
(3)+7 ’(3)’2. ZX x7] = *‘t,\,t{*.’,
cia 3= L w1 “x T
(1+3=2 0= *%2x-3
>< k O—_- *\_33()(,() -0

1 X

| c‘eck_
70. L‘/ X
‘oj‘ Yo cr;j. ¢;~\.

k \, }w "-;]. 0;“.

K‘
()" (€0

= K H2xtlx ol

- K'&*‘(?{" (1




 Inequalities of one variable 1
(,oo ol0] U["lldo)‘}

@ﬁa graph |x +3| =7 '
lx+3 ’7 o r—

] —2
VRN A .—.
x+3=7 X+3=-7 o \\xf
x= =10 ) \"0 €3] 27
|-2430 27 Joasl27 4] 27
[-1l27 327 J rue




2X—71
EXx. Solve X <3
X—5

2x=r -3
*7 )

&0 —
< { 2 —
5 8 )
%z !
x,oi l#é \
_ V7 2(10)-7 4 3
L¢3 27, Jo-5
-85 - ‘_.) - .
+rw¢' ‘P‘JSQ (" ¢



Chapter 2 v-y, - (x- %)

» Graph and equation of a line

EX. Find equation of the line that passes through (2,-1)
and Is perpendicular to the line 2 — 3y =5

ope = 3 LT

L =-2x ¥2

W‘/ ro;n.” :-(-L,"'|> ‘% _;T -
)

R




 Functions
* X’s can’t repeat (vertical line test of the graph)
 function notation f (x)

* domain and range

al \;{/’5 " el 7’5+wc
' Can L
can b( flujjf/ (N j



o Zeroes of a function — wlel x¢  webke £):07

EX. Find the zeroes of the function h(t) = Ztt _53 : 0
T I
243 =0
2 pd

3
_ 2
2

t
/2



» Average rate of change of a function

EX. Find the average rate of change of
f (x) =x3—3xfrom x, =-2tox, =0.

'F(‘ﬂ :(’1}3'3 (’7’) =g+ =2 <"?,/ '7..)
£(0) =0*-3(0)= 0 (0, 0 )

ave. ra.'l'e = S0



 Using parent functions y= 1%

* Know the basic power, exponential, . ya ﬁd
; ] ] ) 7’- x
reciprocal, logarithmic functions

I-" L
Vertical and Horizontal Shifts

Let ¢ be a positive real number. Vertical and horizontal shifts in the graph
of v = fix) are represented as follows.

1. Vertical shift ¢ units upward: hix) = fix) + ¢ ? 0\4-"50 JC. _—_-_—_; vg,-""s (al

2. Vertical shift ¢ units downward: hix) = fix) —
3. Hornzontal shift ¢ units to the right: fix) = fix — c) . -
4. Honzontal shift ¢ units to the left: hix) = fix + c)

\ A

Reflections in the Coordinate Axes
Reflections in the coordinate axes of the graph of ¥ = fix) are represented

as follows. v € (-\ .F )

1. Reflection in the x-axis: hix) = —fix)

2. Reflection in the yv-axis: Alx) = fl—x) —~ \on\qt" ‘c \’

9




Ex. Given the graph of y = x* below, identify
the equation of the second graph.




» Composite functions
(f0g)(x) means f(g(x))

Ex. Given f(x) =x + 2 and g(x) =4 — x3
find (f 0g)(x)

- £ (9x))
- _p(“t—-xl)
- (‘1—{')*7/

z C-X‘L



* |nverse functions

 To find the equation for f -, switch the roles
of x and y and then solve for .

 To find the graph of f-i, reflect the graph of f
over the line y = x.

Ex. Given the graph of f (x) below, sketch f .
2 ’ -
L g, ” {




» Afunction Is invertible If no y’s repeat (graph
passes the horizontal line test)



Ex. Are these functions invertible?

2) y{S‘

L
2: ho

N

Even If the function Is Invertible, you still
may not be able to find an equation.



Chapter 3

» Quadratic functions




f (x)=ax’+bx+c

Parabolas are symmetric
with respect to a vertical
line, called the axis of
symmetry

This line has the equation
K=
2a

The turning point of a parabola Is called the vertex.

b

Notice that the x-coordinate of the vertex 1s also X = _Z_a

If the lead coefficient, a, Is positive, the parabola opens
upward.



The standard form of a quadratic function Is

f(x)=a(x—h)2+k

The vertex of the parabola is the point (h,k).

If a > 0, the
If a <0, the

parabola opens upward.

parabola opens downward.



EX. Write the equation of the parabola
whose vertex Is (1 2) and that contains

the point (0.0).
\/;a(x/ b’ ¥ K
yza(%- 1) +2 Y "'1(’(")1*1)

_4(0-—0 + 2

G=al"
0’-»6("'2'

a=< - 1L




* End behavior of a polynomial

. » What happens off to the left (as x — -o0) and
/ to the right (as x — o)
Lo  Intermediate Value Theorem

Ex. Use the Intermediate Value Theorem to
show that f (X) = x> —x?+ 1 has a zero on

the interval [-2,0]. | -
f(2)= (2)? - () *l = Q-p+) =l <@ =T
!g(c\'»o’-ozﬂ =] >0 .




* Polynomial division (or synthetic diyision)

Ex. Divide x* —10x2 —2x+ 4 by x + ’%

(X W - x +l+ 53
X’“Sx +0X* 10« -2x ¥ 1

‘X“‘ 4"3%__
-3 xs’lox:
3
M
2
‘(‘Ac"or "0"\- - X ~Lx
— *$,3 @43
N S TI9X

x*3
- 3|

0 -0 L Y

-3 9 3 -3

-‘ -3 -l \ [
p P T T

x} Xz' x Couf'l

Ix -x*l x*'ﬁj




Ex. Find the rational zeroes of f (X) =O<4 — X3+ X% - 3x

then faCtOr. \) | — - ’1 1/ 3/ (
_f(l\ '—'4”3"{:% ) ":'.}(,":,% A
f(N: (414113620 exl s zero o2 a4
72
I
[0): 168 +-6-620 12 B P L) ) ()3 0)




EX. Find a fourth-degree polynomial that has
1, -1, and 31 as zeroes.

N

£(x) = (V')(xﬂ)(x})(x*?ﬁ)
£(x) = (x-1) (x"+9)
,F(,Q: XL’ -1’87(1"7



y Is directly proportional (varies directly) to x If
y = kx for some constant k

y is directly proportional to the n'" power to x if
y = kx" for some constant k

y IS Inversely proportional (varies inversely) to x if

Kk
y = — for some constant k

X
Z 1S Jointly proportional (varies jointly) to x and y

If z = kxy for some constant k




EX. The state income tax Is directly proportional to gross
income. If the tax is $46.05 for an income of $1500,
write a mathematical model for iIncome tax.



Chapter 4

 Rational Functions

 \ertical asymptotes (when we divide by O,
maybe)

* Horizontal asymptotes (value as graph goes left
or right) — look at lead terms on top and bottom

 |f degree on top Is one more than degree on the
bottom, look for a slant asymptote (divide)



X PN

Ex. Graph f(x)=
Ex. Graph T(x)=—7——

‘\ el“j m O —F(a)'f;{of';{ 0 & \/'ih-'.

2\ Fad‘or |
3\ Se'i Top =0 - )(40 &~ X’l".h

1, asy=~fp.
Moot e ()0 0
L SC ]

(:m\/x:')

h T
O tig e i rkd T,
_(‘(..i: 'f?"' s a.sxl,.f.
£




» Conics (circles, parabolas, ellipses, hyperbolas)



A parabola with vertex (0,0) and directrix y = -p
has the equation X° =4py  [e=w-0;

Vm'.AHQ TLA{( ho“- 51’-«40/

1§ d;r(c;“'n (faraLa/4 oFtn_; . ~7t r

A parabola with vertex (0,0) and directrix x = -p
has the equation y? = 4px

Vertex 1 T
(0, 0) ™~

Directrix:
X = —/7




e X, v)
_ - P ey Major
Vertex i T
: d ,r L g N axis
I 2 il
| i | LI "'-:'..'I
| I ' r'r Y
II I| - I .I__r II
- W a—- R .
| F - ; ._,r"rl 'F a _t
\ OCus : ocus |
' / :H‘x _ _ |I
\ Center | Minor axis |
M ' " Vertex

ey I _—
— | o

d, + d, 1s constant.

An ellipse centered at (0,0) with horizontal axis
length 2a and vertical axis length 2b has equation

X2 y2

2 b =1
The vertices and foci lie on the major (longer)
axis. The foci lie ¢ units from the center, where

¢ =a’—b?




fosr.’,l.v( 'ferm

' § /ir(({;.au

L‘/’lf ’n /4 a/.(,,. e

d,—d | is a positive constant. Branch

A hyperbola centered at (0,0) with a horizontal
transverse axis has equation

¥ 2 yz C
7t >

a
A hyperbola centered at (0,0) with a vertical
transverse axis has equation
PR %
- =1
b* a’ 7N\

The foci lie ¢ units from the center, where
c*=a‘+ b2



Ex. Sketch a graph of the hyperbola — ¢*:a*+1L°
4x*—y° = 16, and identify the foci.

6 16 |6
3 A
Xy
| 16 |
S
4 L
a-l 01’5712{"17'
L:"\ C'L:_U{'Hé




Parabola: Vertex = (h, k)

(x—h) = dply — k)

|
Focus: (h, k+ p)

:Verte:-:: (h, k)

Ellipse: Center = (h. k)

¥ : -
(x—h)y (v=k)
+ — =

a? b2

l

> 2 b

(v— Icf =4dpix—h)

1




Ex. Sketch x* + 4y* + 6x — 8y + 9 =0
X"’léx 4"’\/1-3)’1'7

e”vf 5¢




Chapter 5

» EXxponential Functions




Ex. Sketch the graph of f(x) =1—3%=:-3"*

1




EXx. Solve for x.
OX = 3x+ 1

(37.)7‘ -3 X4

25 = XF
x = |



When Interest Is compounded n times per
year, we used the formula

r nt A = amount in bank
A=P|1+— P = principal invested
N r = interest rate

t = time (in years)
If interest IS compounded continually, we
use the formula

A= Pe"



» Logarithmic functions

Tz x

g’



EX. Evaluate by hand.

Q) log$2 =X — 32:2 — x*5

b) log,l = O

- L
legg =y > 3747 X"



The logarithmic function with base 10 is
called the common logarithm Is can be
written f (x) = log x

The function f (x) = logx Is called the
natural logarithm function, and it Is often
written f (x) = In x




Properties of Logarithms

a’=1 — log,1=0
al=a <— log,a=1

Since exponents and logarithms are
inverse, a®** =x and log, a* =X

Since logarithms are one-to-one, we know:
If log_x =log.y, then x =Y.



Ex. Evaluate log,25 - ,@ 2 3
=2.5




Properties of Logarithms
log(AB) =logA+logB — **

|Og (éj — |0g A — |()g B — Aiv. ;’.\sf/e = s ubtr logs.
B
log(A") =nlog

’-‘ ;»f;/( = ad// /ajf

A — exgp fusiﬂ/e = coeff. oul s e

These apply to all logarithms, not just the
common log



Ex. FInd the exact value without a calculator

a) log, 35 = £ys(5") = &



* Exponential and Logarithmic Equations
Ex.Inx—In8=0 _» fL-x:=/3
+ L3 3

Ex. logx=;1 =2 |x =107

EX eXZ _ e_3x_|_4 _-57 \(7"; ".3 K +tf



i 2(32x—5) _Zk _

jﬁ( 3Y5) - _L

3 X ’5> 1[(

Ex. 5e2X = gX—3




EX. 10g3(5x — 1) = logs(x + 7)
§\(/' ST Y+t 7/




» Exponential Models

EX. The number N of bacteria in a culture is modeled by
N = 450ekt, where t is time in hours. If N =600 when

t=3,
fT'G'bTb]'e.— (',En r'f. T =6

04t
600 ;L‘tgoel‘U) N = Y6l e 07;{;)
6%0500> ;ﬂesk) N» %Sﬂe
o - 726.95
NE Ik gj;)
L= 4(3“ - 09€



Chapter 6

» Solving systems of equations

e Substitution
 Elimination
* Augmented matrix

* No solutions (all variables drop out and you’re
left with a false statement)

* Many solutions (all variables drop out and
you’re left with a true statement)



EX. Solve the system -

3ty

1\



EX. Solve the system -




5X+3y =9 =L »720x+ny:3¢
2X—4y =14 X, Gy-l2y=42

EX. Solve the system

ZQ)( - 78
x=3
1(3)f‘fy’«ly 3
6%y =17 (3,-1)
Yy =



EX. Solve the system |

( x-3y+z=1
2X—y—271=2 =

X+2y-3z=-1




Ex. Find a quadratic equation y = ax? + bx + ¢ that passes
through the points (-1,3), (1,1), and (2,6).

() 3L ve 2 3T
(1, u) 1,4( Vb () +C b C

..q(Z) +L(‘Z) "—C'

(7.



Chapter 7

» Using matrices to solve systems of equations

» Adding, subtracting, multiplying matrices

* FiInding inverse matrix (shortcut for 2 x 2)

 Determinant of a matrix



Chapter 8

Sequences and series

Arithmetic sequences/series
Geometric sequences/series
Binomial Theorem (including ,C,)
Counting Principal (,,P,)
Probability



If you would like your final exam
mailed to you, please bring a
self addressed, stamped
envelope (with 3 stamps) with
you to the final.



