Math /2
Math 120 : Precalculus V‘&fﬁf\/ o
' note

- Course outivie on  Course Spaces
F gmd’inﬁ <cheme
F HW cgfw'izzeé , midterms Einal
L iy 5a MM

- Check out MﬁM(@H«LﬂE .

&Z?je ctive L ecurn +he d‘s\ﬁfjerew‘f* aipé’(j‘é O—F ﬁ%ﬁoms )

ond  hew o mm?Puﬁime +hem

/IP”BHWM‘/WHUMQ ‘(\wﬂc"r?oﬂ
I 4’3@[71%&‘(, ﬁg;«i»l/ 7°
g fw=7"

Lgr&pif\?c agpect

éxj\ FC‘L?‘ALQ(@L

~ . \ . ‘\ .
, Tr?ﬁemomé“’hc ‘(mct«ons(

| fZ)/P/ /oj *p,,mc-'ti‘om%

§44 Real numbers.
Sets -
S wqm'}?;zj nimbers N"—' S1,2.3. -5

fategers A =4 .20 1,2....§
rational numbers (3 = f,é_ C ab are ?nfeﬁersj (goed rth ¥ =)

Numb ers R = §~€ve;fj point on the }}‘nej (filtng  all 3@5)

15-;% ¢ @
/ ‘ /‘]T:: 2\14“\ ¢@

(qood with + )

(‘gccci with +, =)

re¢. ‘

i i ) fd ; e § .
e

2

4 ! i ! i } t
=2 4 0 ‘ikz > '
H=1414 . ¢Q

s’id’z
| EX




W-‘ PEMPAS Math 12¢

~(»\; rst

F@femﬁ%@ﬁ ()« always 4o first . 1 mete ) evel

exponential @ axax - *A for b times 1 level 3
| bXQ e
T \ B . .‘_\+ -g\c. ‘b T/tm(iﬁ ’ . .
\ b f;héaﬁm% Q+ @+ R} See ;{!evel 2

division bva : bx 'ét? ( the vever<e work of X )

Addition b+a . J jevel 1.
| cubstraction b0 b+ Q) (the Yeverse work of +)

[ost .
e in +the Same jeve] - commutwiive

and associative .
G-b+C = A+ (L)Y = G+ C~+ (-b) = a+ C—b

Gt e = (a-b)tc = ar(-brc) #F a-Ctc)

eq 3~ ~24 # 3-'6;’2‘%?)
1 .
iw"—// T
> ¥

¥ in dl#erérsz /€ v’é/g 157" ri buti ve._.
Ax (b+t¢) = OGxb t ax

€q. 3xC2+l) = 3x2 + 3|
I i

2x 2 &+ 3
i i/
1 1
« Alotations Hor mulsip Weotion - 3% = 3-X = 3X  means 3 copies of A
3x2 =3 2 F 32 '
madl means vevarsed” plus
13 ~aQ = 4 — .
b+ _(G-by =-a-(Y)= -0 tb
-a = -1-a Z
._C._Q) = a




relations & orders Math /2p

- 5/%?‘?;% evérﬂ two veal vupbere G and b R

gither  dA>b  a=b , or (<b _ [Hrichotomy propertyl

7

s In f)wrt we ¢ W?’!\‘{je azb o dijfﬁ

¢ eqwuci éfjn = hat +he P‘m?erﬂ‘c’ﬁ:
e p=a ¢ reflxve]
] =] o b= 4 TeymmeTric]
o I a=h, +Hhen Y :
I}c O=b and| b=C | +hen = [“%’m&ﬂg‘h\/?];
A= b means you can eytitute o bﬂ b 4 any case
fﬂ I “am'’ human .
Qﬁ lecture mte = text boo k ()()

absoute \/cﬂjbiﬁ :

QA ?? G z0;
‘al - {’d FIF QA <0
6.\01* | 3] ;3) 1= 1 , {"’5@0] = Koo

i “gignless” e +he  number
X abe value is +he gignless value of

. FmPng’n es

F o Jal zo
Foi-al =[al q
L ja-b]=]al-[b] and %:H

L }Q—'H meant +he distance  between Fcﬁﬂfﬁ a and b |
V-0 a-b

< = P N s

<
a4

‘ A lo . b & %/3\
g |x-Bles means 7> LT }@: M 5 mews e

A%

q(':-’S\Wﬁ o ¢ 7S e
! 772 7



§ /.2 : Iw&iwdi‘%?@-f Math 120

Tatervals .
AT — %

nol Tnefuerve L/“m dusive

YA i /7 S 5
. 94 A
L’Y‘J N ; ~ o
a cet "mclm{?nj every /”IML here inside
[-3,5]  closed iarenal sel3 57
- e9. 54 (3.5
(""3/ g) Open ‘f\ﬂ'f‘el’"\f&l j ¢ )
& e (3, ¢]

-3, 5] Tnterva]

v boun ded Fitervaf

—~ o] (b o ar sy
-3 s
(—ao,~3] (5,000
n 94\,(;6{1‘%{
2> gofu"bi\(’ﬂ’f” qge (3w

qis ——> AC (-0,5]
nengerv

. solve nequality : o .
Same as édb’f\”’j 670‘5’““*5{ (+,-, X ~ same amewt gm both sules)

2 3 | he tnegualMf
but ¥ o = & veqative nuinber should  reverse +he mepalify

2.4 Solve ~3x-9 >0

~3x > 9 [+91
2 < 3 15 (-3)] revere !l
'6? wiva fen’f‘/j
He (-, 3)
TY\\,: Sofve =50 4+10L0 ‘
V) xz 2 (<) X2 e

1DA_



ﬁmd ov Math 120
v 2

3 7
o' A 5

Az Ci, &) , B Iz 7)

“\ i

i 7Y QN ‘-\\__~ if s
mersetihap = [3 5) mews Tn A and o R e
/ Saom—TT N

L{ﬂ‘:g‘h ‘ _ . . . ' ‘ /7 .
AVB= (1, 7D means “in A" or e B oL )

¢§ e -7<IAH2 T

® .-
-7 <3x+2 and XIS T
o - @ 22T
“Tesmer [2] 0 SA<S D7
,-5,’4;3//[.\:33 ’)’4:2“3' [~ 3]
-3<LX
. nd w0, 3
so Y& (—-'3/ 00 ) n X € («&O) 2 '

=

'?/;j : Soh}e ,ébﬁ(’"QZ/S = ﬁj{'z < _3

(%) 1o sdution (V) x2[ o A<-F
abs ?ncﬁmffﬁﬁ s owrcte abg Tate Ccm{)eu"ai Tnf‘:’ﬂﬁ&/:‘*&,‘(j.
Trys
|2x42] <7 means  —7<ZA2<T e bx-3[€2.
' 4 7
0 oy V
h‘/’\) Z v) [1.5] b 0.6)
Within difence 7
I§Z“2, ?/3 Mmean s L £ $~3 o ,1;7"'2 /7;3
> »7A /j\r‘ ST
» 70 2 ~ o 7 g

e
dishace 23 o &



Meth 120

' ) EaEd
g3 E?Maﬁonﬁ and 3/’7'4/7)15_
M s & ckzznjealéie value ; é\j., &ﬁ’@ . balance , time
e often has restrictions, o reloctions
Q"ﬂ‘/ aﬂe > 0) o’(ffe = ﬂemf - /'437
age < year = age depends on year
be,|ance «— d&y _
4
N . i, . 5 EN b’ . A
worchMe §\/ST€M OF Twh  Varrables
| ) ’ -2,3)
MMaHj A and Y N
o N “ >]
., each pont is a pair 1 LD
. ” Lt >
. be'ﬁ\:"éﬁiﬂ T Po.{ﬁ‘g (7313‘;) , bt;"ﬂj') -3 -2 —i"‘_ 203
2T
g the dictance 1s 3
, : —
\l(?“ -7(2)3_" (ﬁ ‘_" i~ ‘j“')
X _ Lxllﬂi)
m +he midpeint 1s - ;Y ; )
(2rxe 4t 2%
% g Z O A & S
TE AR
N P
(%4, T (X Xo)
Y -V R 3 . oz >
Jl" S : d = (j!"ifé,) + (K,—X,_)




graph 0] o €quation ote

o means draw  all porafs Fhat catisfres +he  equation

civele chd’ra\ at ovigin

) (=3 2 ; 1
é’ﬂ ’ %"':1 = 1 = W T th roding 4.
FoinTs “mclude (£1,0) , (C), i:L)
and all Fo.(\‘fs (A, ﬁ() with
W= 1 (mﬂmMe 1)

Ny

LY

‘C iY‘C’C .

¢ Qn\ndard -4crm
k) =

(A - o+ (4- |
+th madivs

&7 4 circle centred at (h k) wi -

2g. Sketch A (+2) "6{

= o cirde centred af (:L =2 )
with  yadi e :z_:f

AN

b
. . N

Find +he 67““"”“7” o a cirele

centred at (-2.5) and Pas‘éfr}fy

[Cenm - (-3.%)

radus: JGo) s (-8)° =5

+hrauj)\ (i.8&)

<o
(A+3)°¢ (Y-5)=86"



o Find Hhe standard  Form lfj ggprp{;iéﬁnq the_9quare

> 2 | Mot 120
€~j. Cketch x4 6x +Y - 5j = - note
pote : ﬁgﬂ 7 (7+3)°
f107 = 42
,0 {,. _ ,.L <4 ES/: ]&
’ 9(+é7<+”[+g} ~sqrg = "3 Ttz

= @’+3) + (ﬁ{/”) /%

o~ radius JiE
= a circle Cemmd at (-3 , ;) wi th 4 S8

C:(ST?”/P’@?"\W ~+he gauare -

3 b=
a5 br+(3) = (A1 3) \T
E b | (9‘/“%)2 (0,5 (ot

A= vt (3] 2

iTI’H?S‘ (3”

/Ts-mmmml Lorm
Ar)/ + gj =

0.9 . 2xt34=% . ¢
I e (1,1, (0,*3’),(:5.)0)

Fo"?nh' neluo

&4 A =4
j [)um"s ,nduof( (4 o), @ U (4’ 2’)/'-

> vertiel line
(4,2)
(4, u

(4. 0/

[P& ]



6 Tﬂ*’ﬁ"ﬁg‘})ﬁ'é
B o- jnteriepty +he fo“”/ (

+\q e \?I’) e éfé’r’?(}i

M&tH’\ | 20

nete

2, 0) where

A-Oxls TATEISE ct

@ i%,7n+er£epf S (o, jc)

ﬂ~ﬁﬁ£

e, axv3fTs

o gm0 = 375

.S
> Y= 2 o y-intercept (0, 5,

) 5 -
- oy - 5 o g-tercept (% . L)) ‘
.LF ﬂjgzﬁ Z)(,y;ﬁﬂ’ 2’_9/?’ F (2

o Ti0o - ?ﬂ«fg;/g«z[b(i ‘F@?M

x 4 _q
“‘&T*ia

hae o—Tntercept (G, 0)

Y -ntercept (0. b)
cg. Tl she et of

o -inte rct’/ﬁ” (3.0/
ﬂ —Frtere 977“/' (e, )

R Y
> equption €g¥—+ = =
Q_ﬁ . 1c\
— | a0/

no Y- Tatercept U}ﬁfrﬁc&tf )

2 _ 4 o o=
Q

‘j/\

/4
> %
+

/"4/'

1 = 2r-34=( [*6]

vic

d

(0,b)
?fV?AWCeP{ C horzeta I )



Math 120
note

& /1.4 Lines

. the slopt of +he line through (%,,4,) and 2,4, )

P i (7(2 zf/::)
TR ol T Ak AN
A= 7 st | ise =Y,y
(
c ~ ; . i - — — — -l ﬂ' ./
s clope cdefermines +he angle o ¥,
. (’)/l/‘\/ls )

‘ i /
is° = l|~_->€ioe:| “
ﬂ/!‘g ) : P Fith = X, ~%,

0 = o > 4(0‘76 =0

&
i
&
“o

J

|

\J
AN
o

g
&
(
L

Point - é/o/% Jorm . |
. e [ine 'flyyovrjli C;\", ,40) with slpe m

(% 4)
v i X
§gy = m 67 J"\.EHI‘

g/o/;c -inteicept form: (%, Y )P\

i~ ) % lope m an()/’ X
, he [ne Hpashwith =lope ‘
" W ﬂ—?ﬂ‘fen‘qg’t (O, b) &9 m = Y-4,

[
/s ;‘7: mx+b
I Use Po?/\"f‘ﬂt?pe “b M J
)' ’l\/‘]—b: - (')/"O) <:_> .\(,]; Y}")/‘i’j? -

[P0 |



Shonmard]. Math 120
| | , , et €
4 |lme (an be defermined l;»j

g Two Tn”fewep*s > Fpe-tatercept £orm

(‘Pc{‘srﬁ'g)
i 4)op€ and @ Fdr‘fvf —> p({‘;ﬁmdope i\am
(infercept 2 (daf?e«—”rn“ffrcéfﬁ "QWM)

shpe and ngle -

, twe  [ines Wi glopes My and s 8

d Pma/ﬂd ;f My =,

d ’Fei’{;eﬂoi"i‘cﬂﬁw T'f M, M, = -]

m,
) _/[ .
i

2., Fmd +he e hroagh  (1,-4)  anel phialle] +o §=7+2.
co shpe = shpe Wbd’”"’l =3
Fo‘m‘f = (1,4
- pomt-slope o (Y4 4) = 5 (=1
[ Fey}yem(';‘cular o =31

parallel ,

€j , I:TWJ +he |70t ‘f}wwujk ([, &) ane
PQY})%OITCM\QY ) 4o s’}nj:’ﬁ = ..—:;:.
pornt = (j,-4)

=2 Fe7nff- S)oPa ‘PUVM \‘1‘?’4 = ”’}L° (;(_\)

7]



§ lsg Fb(hC‘ﬁf\Oiﬁfb M&.{Jf\ j 20

rnete

‘ﬂm (tiong
R EE function of A means

j d@,o@m:sfﬁ M x or A determines Y

o ‘IQAhC"H&m O.f +ime

ey, The _temperaT e 3

The scores is ﬁtmc”ﬁm ajp @éfo;ff
”l’hg (}J:)S V&%/}iﬁ !ﬁ’}ié ‘ﬁithwn yF X

e function 5 a set 0‘]0 })&{i\m‘ Z(M' *j)} cuch that
gach o appears in _only one ’pcx?r'
o 7

J
gmph ‘? f

“(3.8)
T ‘(2

t (\,%)

40 f-fus) 24) Gos)]

Joein=11.2,31.

range={3.453,

q-= f(y}omvz) < x clRJ
oo j
domain = 1 , .
: 3 | Ly 71
rangc = K BS eba | s ' >
N

i 'd'ewm'}ﬂ = 4l Po%'fU( s

a range = all Fossﬂai{ (}jfs




Math /20

ﬂ@’/‘{

. ,f»})e‘grmjl,, C,ﬁ g\-ﬁ\swﬂm_ haws all  +he Pﬂffﬁ

(such hat each z appears a only_one pair)y
‘ _Ve’rﬁ\caf +est -
each verhcal line  fouch #he graph enly once
N

A e

('7\/) Lonction

(x) mt 1Ci/mc+‘: on

0.

(%] Nt -Fu Ao ) | ’
W) fumetion

on : ‘F?s a—ﬁméﬁm.—; f de;c.r?ke; o Ve’ﬁl“"/\(m 'ﬁ’vﬂi A 7"jf

notpdte
L], Ry ey, fosd fores
[ jF of one 'efl-WJs three ]

N

jmst A P)cqcelfwoicJCb

f()=i1+2
s T(A J= X+ 2

lFJS‘



Math 120

ff””’"’“ rea]_pimpe: ® note
| :

W hen You throw 4 ball, g‘\v
fhe Q’\—‘}M of +he ball /5 a Tunchon of He yime 2

9. he ight Jgfena/k o 1

Y/

bey = hio)=—0:(0-20) = 0.

hit) = ~ t(t-20)

t::/o = /1(/'0)-'—' —/0 (./(7'4,0) = Jop “

¢ When z/bes 7‘7LI(1 1501/7 7[;&// on 9#0&014/ (@’ﬁt?n) P
<olve hit)=0 [Gﬂ 9‘roo'md = ‘hé‘?‘dj"\‘f:OJ

—*f[‘fxzo)=0 = t:(? or 20

7 \
7= £l en around
é—ur-(;“, t/ a an 'jﬂ(/ul4_

Am; t: 20
@ W)wn" ig the yate o—F cﬁ;z&nje 07£ the h eﬁle
ﬁom t: O +o t:_ /0 7

e TF ) wanféraoce OP )\e}:cf)vi‘ heio) - hto) /60
o Change = - = = - - E
’ &7 Jhoferente o /0 —0 /0

't?mg
\)‘(‘ f SA 7Cchﬁaﬂ\ The vate o/\d\an_cle CVV[ 70) me a o b
is diflerence UP jp ) Fc L)~—ﬂcy
difference of o —

A/5'0 Ca/]ep/A +he 0/'77[\7[6)@;1(9 %Lwﬁeﬂfi
7 /




many _examples -
) <J 1

Foy-o
xy0i)z]=1] -
F(x,'oln | |4-

C’OML(:V\ = IR

range = [0,0)

- - / = \
Ql@“‘.ciuv (—X .

o= goph o F

RIS
n”(x)le 3

ﬂ?nfjt’»
1 ' N D)
clomam = [o/oo) %

Yémﬂg =, [O/’O) |

&jOﬁ‘d?:’l - I_ o

2

=x and f]: T are differont P

not<
7
o
~ = )’Z\)/wj
0

axjo| i 4/+
d]izl

:]\oli

(0,0)

jt% 7S

)
A
g, 3
4,2 ((L )
i, D
Ci, 1) |
4,~2
( 9 -3)
s%\—\
not  q ‘Pa’n:‘ﬁo’m

[p.15”]



z}(z,r\tjza | nat )Cifcn cfim
oo,

| L
%:ij }""7

P

i’jtiml oS --(Dm(;“ﬁm

Y- 3T 3s funchor

%. Math 120

\ note
] il

dhN
K\




/\/?L’H’h ] 20
Néte

w3

plecewise {unction
o

. 5 _j
0. |
]FM): oa=z

X 7 .
J / A <O A
I : 3

j"_i{i{“')o)i | 3’_, 39 o
o 0 , 2 3 (,2/2 7%
x| 312 ) 10] " e

jncreasing o (0, 00) | o >

lecreasng en (o ©)

d J

-—'rjjfﬁ'nt/'a)« of . the ﬁ"m/’h 57[
fF('K) = - ’IDCX)‘%

—_ =

] F09 =TT < 4he oreod‘é‘éc m"?j&i" ¢A.
so fr1)=1 'FCIS)' , tezai)=2

ﬂz)—«z Peag)=-3, f-2n=-32. e {r=2

/ ;][\ /é‘?\'<2 ) y ‘ pui- ho T i
]L‘m: 2 ,f 2&AL3 21 QM
. b

i 3gA< it o

: PN -

c5a T —>
: / 2: 5(
) ~ \ ! v
Also colled _ftﬁgf,j[}iﬁé/ 0 é [23)
2
colstoutt on (0,11 G [0,2) ’ ,

|

(,2) /

£2, %) o ):Pi ’



' h /20
é /.7 _ﬁfans'lpo:rm;;f‘}on . MM’

not<
: X, Yt
Goal s Leqrn how to mote/change +the graph (J/é? -3
oaf - Jearn hew To g j b Efd([*jnew
. 2 ‘/777, /1\
& ‘ﬁ ;X’;Xz/ -ﬁcﬁ?\' ) 3 3 . 3
w S 0.5) @y &2
A — "7(0'6.\ - X])ew _3
Aﬂ,__,,,_g_—» . .—_,S__._a
\_ 5 C',Z) 64/2)
a —=3
Rule of Franslation -
e}’apiac7flﬁ' o('cu ]Oj %new’S means
N\ " 2]
the graph Hrarslate To the hj'/'f ﬂ uE
croplacing g, by Y73 means
+he jfafh ‘f'mnS/”a*@’ “fwﬂmi Jﬂj 5.
' i)
’ LAY -
%‘/o’; - . (7('”5)& 71 - ’:q; ot
P ,%{'ﬂ’ P __]Do() = o>

-("7/'OJ

IR I&



¢ . \ o
¥ /\/\ ; M ) Xhew‘
('12) (3/2\ ?(IC‘ B e
N B / —>
f

>8 < <2 <
Rule & g'mh{jg‘ C§1T€Ch/»§hr?nl<) reflect) (

Knpewl
@ lace X, / means

/?/F o j | g ( X '—7\()
+he 5?&{7’\ gcd’@ hvl’?Zmﬁ(fi\/ iy 2 \
¢ YQflaLe ﬂo'd J _“Qf—‘f’ meohs
the ﬁr”‘{"‘ ccale rerfiealy by
(;
. neqative amber mesns  petlection L o 5
/\ @7«11/ > T 2 ZS@V S /QU\);/X
VX\ D P £ 3 &) . / ,’I
ot i
’g\(j‘ ‘F()()/\),) j
yox
22 A
4// %r/‘%@‘/ﬁ 5 a #ﬂp&%f’rﬂahmﬁ ngO/

/ of Joxr= x




S}/mme‘w jf A ﬁnﬁ@: Math /20

a4

v

fjmmei’r?c Jo\‘f d' xS <= “PCD() = )C(-f)()
ﬂch%’ Cvx”w( Yeven ﬁmaﬁoﬂ"

ﬁ,ﬁﬂ:ﬁiwzf;%hmz

or fux) = r’)rlf- F _

| forn -t -3°
i Lom = () ex)

9(4\— _ "7(& = ’PC'X}

2=

¢ Yotate @ 180 degree (siymme‘h’?c ajoa\af the 0‘/{:7"‘\'")

. M ea
& foo- _fex) . "
Or ,jO("\’XA) :'-7[\(7\’/ ’ /t’(‘f‘%r—
(‘aﬂeo{ old ‘\[\uﬂcf-'?vvt ' /

¢y fe=%, Foo=7_ foyy=tanx

or ‘pCX)’: 7(3_'.7(

o LX)
/ﬂ;’h’x j(\(;:) ;|j3+’_3

LRGN
G ,‘hx’X) . -—;pz':zj:.};':ct‘) = /2@312
1 R

= ¥y =< (a2 = —7493/




e © dity by geaph
Solve_wequit2p—35

¢g. Solve (A-i) -2 L0

/L

2.
« Drow ﬁ: (x-1)"-2

. k.
hich come from Y=

%
kS
N

"y - j’ i )~

o Y <o merns s a point below A-pxlc

e

e "%M‘ Tnterdeetion - N
it y=o = (%-1) -2 =92
) =2 el



5 i Function operations, Muth 120
» ete

F 9

) jj.{—‘ j i3 A new P unctHipy <uch that™

(4}‘@ (x) = '{'\(7(} +4 ff %)

new funciion . 7!‘ . g
/>ibi[/ m ¥ ]7/%7 mn oy F/Lg m A

2
¢ Foo = X3 ) 3(7(}: x —|
Then '7(‘% s oa hew Lupction  with
Fag)o0 = el - TeTR2

o -+ L™ X /{-— de-%nea{ in ngT(arway |

- 0r X

0 ‘Fér ~+ L= X 2 d@ma‘m a-p )[\t? =(010mmn O'F }[\)/] (6{0“0&4 O'P(\?)
4

g 4'\0,/ = = domain of g’, = (domai of ]c)(’] ( domain mﬂj)/\ )f?\’: 4% #0



/N

1

Lo

Math 120
not=

p 23



Meth 20
\@rrlgos’.fﬁoﬂ 0‘(: two Functions - net 2

]C‘ fintlud ed
5 o “\

(\f ' ¢
2 5 &
ST 46
y, ,

K — F9 ——>gfeo) = 9+F <)
¢ The i"ﬂf—%ﬂ W[ o Functions f anc'(j o
j_‘if ) = \? C7DCX'])

Neiv "ﬁtnﬁ‘ﬁ‘ovl - leﬁ T X e { = gﬁ‘ A val v ‘[C)c)
fle in X +hen P,"\j n 7[()() 4+ y%
e ¢ _ o .
¢« time e %eig?vf e einine temperatare .

Qe %mf@m‘mr@ < {'\w\c'f'r‘m G—{\ tim<
Ll 10679:;)2’3! L, §oo= X~ q
* Frod 1] e L =) =+
\ 2 < 4eq (%) :]0 u;)_)oo() + | (71
f('ij);]@ e 1 Fg=T(g 900 A
* Fand q

- L L= d (o) =1 fx ~(:9(:| -
3(‘:{)":]"‘53“]L(X) ﬁ( ) _"_;i( _ 2_2

2 ‘poj‘ and j aJﬁ Gre Tn ﬂ.@heml Jf#e'ra\"‘, ]‘9(24



Math jz0

o domdin QJD ﬁf - demain 0!0 ][\ et
domain o Jc"j = domain of 9

. . { )
e Understod  F(90)
e T oz
jfrmnew(:?rkj C T
19, feo=ba+ 2% + |
2
g = It

1 90) :5)E2+ ?l/ﬂﬂﬂ v

bt )+ 2 (oFF) + |

.e"j~ %CX): (ﬁ\)z_‘, Caj:\l)) ’*)D gCX): X+ | R
"Fmd tF Such Hhat ‘P(gCX)) = I'\Cx) .

h (0= (:\Z‘P 1 with {= X*\
S ﬁ&r At A
ey hoo = Jasy - OF-0)7 A foo=Tx -2
"FMGI :7 Such that ‘]C(gu)') - )’)Cx).
foy =0T -~
h(/X): 70(,)(%_‘) =y gcx):%l_p



(\/ } ?uﬂcﬁm

[ coch dement on the left can cmij Lire an airro m] ‘

/ﬂ‘?\ 4

2 >

nel one-fo-ohe "{\uﬂ ction

M&H% /20

Nnet=R
| = s
= 4
| $A LY

(%) -p(/mcf—x"o r

one-to-one ~Lunction

[W “ench element on %QMC@H O‘Y‘(j receive

5
= =2
2 4
37 ¢

g f= L3 (5) (240]

an  arrew Y

R |
/>7C i {(B/l) /(§’2)/(4’3)j
- I
e JC S wfcmaﬁw such that f ’Cb): A

henever )0("6{ j=bk



) ff f Fa%@s /ooﬁzem'mf et :>jC < ome —fo-one

{\/ ]  one-fo-one

|
¢ domair 03[ f—’/ range G'J[\ 7D

‘ s
= j[ /zozs Thverse

/

; /

(X ) net o1€ _fo-0Me

727]



Mot 120
Ccmfxﬂ? Tnverse hote

b\y(f

| -
29. Fand JE Lo 7%()‘33’ -4

Y4 T
R
.]O’f
ém‘(: Write ﬂyg’x——d{“ mto Q= L
Y=3x-4
34 =Y

37:%’1’/4 Z+4j
So
F =2

e
lo 00771,150{1‘6 TnVeise ,77[’ 7009?

s write uv= foo

~
a Solie = ﬂ‘(g) , then ﬁ’f

o If ﬁ s the Saverse Lw(l -f )
then 4 fw) =a and f(jm) =X,
’s «he Tnversc alﬁ {(\XJ;;X_J}‘

% y 2
5 ué'um”j Write :)[\Cy(): %4

&

o~ o X

29, Ver 1 90)="3 ‘o
o o) teuts T T

gj('PCX)),,____._;—— - > .

o]

§ 45(3“’)"% 7:4 -4 =4 -4 =2

S

=1



Math ) 20

C}VQF Q ‘Poidnom?mj/ rafional W(qvmcﬁons _ note
$2.1  Quadmtic fune Fioms
2 'JCC%): mx + b] [Tne , /mmr 10%“07“'0'1

2
b 70(7(): X +hx + C Fmaiao/a , %ac mtic ‘(omuﬁom
T means /‘c\/ne 2

2 <Tand lm’o[ ’mmb 3067() =

@ yerfex (0,0)

@ open Mfwaréf

il (}\’K}S (r(: SjmmeTj X =0 )

\ , i 2 i
o vertex Lorm = )OM): alxX—=h) + K
@ verfex (h, k)

LGN X +he V@i’fl\(ﬂj ;CLJfIzi facfor

0&70/ 0/9(,;/,%1»\10“?/ [ ~g = ‘hx) k is QA })orr.%orz)’ﬂ( /14€J
k<o , speh clownuitd

B axXis of ;jmmwj x=h
/?e%an 3

meve fo CI'\//()
‘\/W”mf/j scale \Lj;’ a .

P 29



Math j20
o F(lh (\f\(/r z FRPE
evéﬁ 71’/1M e 7Cwn o s a transtormation

of +he standacd paratoa Foo=a"

- V@r‘f‘@(, (}@T@ rmins
+he. minimum 7% A >0 (o,oen Mfl\lam")

+he  maximum 4 A <o Copen ol’wvhwardr)i

] fod e racmm of Jips —3x=17+2

V@l”f?/)( 'W%Y“m '70(’7():. :j\ (X -\,',,22 +\%\
o\ }L )<
vertex (], 2)

4(&/7(17 7%07'3)/ & -3 (opon downward ) /\U’ )
% \ Vs - ‘l' =
S MAXImiAin ‘77[\ )C /s 2,
when =1

l_'_’\ 1S 'F(,mc‘f"an has 1o mnmum J

[3: |



~ -~ . ] &-}—h /20
Mih& SN e
< 14

Goal- S’WHJ?T@ between

‘ !Wﬂﬁ e square
0 by e > A=k R

S
@(/;ms:‘m
O Olseirvation - L2
<ij(_.r?)2; %32/59\’ +V€\
2 2
(9(,?) = X —27A + ¢

oA

|
|
L———%_J

Take 77 Oﬂé-'}nc/f @n:&/ then %7’0'10’“'5 ot
z 3
fj R . ol BEZ- gfomre/ (A —1)
2 ~ 1
L+ 6X+9g 15 a Square (x+3)
B, ol
X —G X+ 4 1S A g(,:umre , (’){ - 2)

€9, Write Lmy= a46x 50 verfer form ,
- A +7 -9 [7:(‘5‘1)2 1
= @(+3 )Z—‘f
2.9 Werte fog = o Porg 70 vertex Lorm 2
fex) < ﬁfWM+4 [ /6= (‘2&) J
-9 (w-4) ~1étd = Gew) -2



M[w% )20
foo = 2 (a=r09) + 3 [ conping 20 =207 |
- (KA #25 25) 43 [2E = (£2)°]
=~ 2 (-('7(-5)2,25’) + 3
>

- (A5 -E0+3 = 2A=5) -4

Solve _quadratic_<quation
,_,____——7: 7

—b I Jbgac
A

¢ The <golutions 7[ J/L?ﬁ‘/’ﬂ’ + (=0 Q¢ S

s = — S =
2.9.  <Solve A+exX —15=0 . Ja +8o =164 =&
Me{?iico,’ _1 . \L
qo —btieiaac _ 22 a g oy
2-1
_ 2% lss "ﬂfcg L
. h - B 2 ’ |
Meﬂ)a&/ 2 . ~
A2 A 1S = AF2A [ — | =5
é{+ ()2—'/‘( =0
(;(ﬂ)l: /é ):—T/éj
A=-124 = 3 ¢

!

‘tf\mf:-j aba=—i§
A+l = 2

Method 3

BN

C XA~ 15 =0 7()<
Gr+5)(x-3) =0 x

D A= 3-8 | j;?ﬁz,!

T



) A . -
® Fmd solution of x =X -6 O
=) N = g, -2
@ Sketch Ahe jmf!\
passig (%,0) and (2©) (29 (20
open upware (<o efticient of % >0)

G T Fo'w%s‘ above  x-aos
‘WVVM
( >©9)

fos (-0, ~2) U (3 =)
Yy, . , o ‘
J- Solve Qf"iff,?/”t{ & X-X-£ Z0

Aos (~00/ 'i?j v L3 =)



&2 mbe Madh 120
/ fmﬂ@( Nuimbere | e

; 2> , " N7
Question: Does A = -1 hove a sdution T

/Sws - Mo JEe ot & real number ,
’ }c]c/t‘ﬁmj

Byt 7t has Imaginary

. Caned +he 'Fm@q?)&lzq Numbei-
( Viot real )

o Defme 1= i

for sme veal numbeiz A, b

¢ C OMP' [@X’ nvﬁmb{&r" means G+ b ‘c
— i i -~ . =™ s ]
C’a - ~g/ﬁ£ﬁrt 5 b = :n’\ﬁg iNArY _pa rt

«  rules:
8 atbi = C%C{ p ;j;‘ and Gmlj ?-{\

a=C ﬂuw( b= d
C AaLb, C,.d are e’Eaf arkmbere) ‘

B (g ) A (cxd ) = (at+e) + (brd) X
@ (asbi) —(c+di) = (ao) +(b=d) /w
s (atbi) - (c+di) = acradi+beis bdid

»

- cac-bd) + (adtbc) ¢
z

g Q= ie-i =t =i
g’éz ;K-

€j c 00, c%{- {7?2 = . :C“4ecfo ;;I" [_’roo.\:4:25~\\_‘0]
5201'8; Ezom‘: - 22: - [oolf4 = 504 ,»\.2]



MM 20

congngate "
e coquete of adbr oAb
. » e o g% 2 69-
< Fact - (arbi) (a-bi) = atb
/\}’éﬂ' nl/UVlb@'f\\
refioncli s¢ Y H?E/] +he &a:rjtj/zéf{ 7/ +he 6/‘@/'?0/"7"\)7»’4'7‘0/5
€~ R y ~ - (?’L.\
j Rﬂﬂl‘lmﬂ/ﬁzﬁ D R
. (8*5)(2'6) _ (16— +(-§-2) ¢
— —-————_/ Q‘
>+l (2+d) (2-0) zx
7 677) yﬁm‘@ “
_ 15 ~forf :5_,2}-"
= = -
LI o /
' Rﬁl"'lm&f//’ge g—r 4 ,'\
i 3-4/ 5;4’ '
—_ = = - = . e 2
2447 (3t40)(3-40) S+
A
¢qj\/49f\'1‘2 .
) _%”4"’ - ___3_ - ii\
)

"E}fl



Meth 120

% oot ﬁ]ﬁ A h\ejff{ﬁl/@ nimbe i~ mote
@570\&&’@ Yeofs 57{1 4 = T2
bat
Jgoo o= 2

: QTO{&&N yoots 0,]0 *"f‘ = 4+ 2 .

i?vﬁ" -~
J:;'_ = 2
7775”#‘ "5/ J-b =37 ¢ when b>0

—bt/bT4ac
EP)

roul 5@/%‘/7\’0?7

ﬁ,"f?/’}Q sdlufrons v)(\ ﬁ?\’il?%%(; =0 <

when  biaac <0 = we
but , -
MS /\M{?ﬁxnay g’c/u+>m

€h. SUlve AT éxfl]=0

X = 6FEI-aq4 ctJ-s I S\
2 - > - >
e — T N
rmaginary

; 2 . . A
When  b=4ac<o . The graph ef 7[29(): axv by i
Joes kot Patersect WNIFR o o's

A < ©

A >0
‘7FC><) ﬂa/W@}’S 20

7%)() al wg:'«/s 70
Y

I

— >



. ] ' Mecrh 120
3 Ze'\’OS 0'/' Po'jsﬂofﬂ76(}$ Mot

2
pelyromial < an expression
n '/\"i . A 5 »
Opk+ B X +  + AX+4, ~or Some f@a' N bers
Un /[{"” /"*“/‘qo

A2,
& 2.

L all powers are '/:14'7‘{4]5"“ andl '70)\"‘,;3*47"\‘/2;(
“ H fu e olmemial o value ¢ such that
x) IS @ Fthoﬂ7l€b P

JRSS——

w ) \
7£(C)=0 is c@//ew/ A '_Zefo ov @ yeot 07E 7[,

\ ) - . ,;\ v [N 7? .
Y Gm/;la'rmi/y/ 7L(c)=o means (C,0) s an X-in rz,e{af__

2 If 7Q>() = (7("C)c ( ane-‘fher J'>o,j‘nom n\al)

then ¢ is a vyl .

/

S
reotg
) 4 A , .
é]ua,( b an&/ odl YooT$ U[[ @ Foljnom,‘w[ .
E’:ﬁ “ ]/\)'f\\’\'t 7('3'_472—4_ A+d = (A+ ‘)( Fo{y'ﬂcm‘.&\’ ) ‘
T - 2 i 5
()ge J';v'}sibn ale«&‘ﬁzfﬂwm%m " - X"_5~7(1'é
0 Tt )araxiAtl
© ) 3 2
3 =2 i A AN
A ~4X+X+6 =(xt)) (/)(vgﬂé) product ° LXK < |
2 o e difference
Also oS = () (-3) , -
S elX +4€
°s , $EX
Lo axs e = O01) (X -2)X-3) | 6
O °

= +he veeh are 4 ‘,]/ 2, t



Divisian iJJqoriH\m [ Keep "'r/t'k?f\"fj vt the ]ead"iﬂj’ ferm | Mﬂ(%ﬁio

c: & real number

¢ 7c(x): V7 Fo]jm)mfa,( »
Then there aie %Lﬁve

foo = (#4¢) 20x) 1Y
wottent and the vemamder

2% and r ae called  he :
DJC foo = (xte) '}

Q. 2 (
I Finre adxesrre = At ¢

a
v real number

gcx) and  real number Y Sudh that

()t F

X l Z" « . .
with ?(;x’) Fo.\jnon’lla' ﬁna,

Use hvision a\ﬁc e iHhm N -A +5
3 - 2
So , X2 )9(5+ ¥ £ BA+ 2
Ao s = (xr2) (X X+5)8 2 o
AT T
’ ﬁwo-hehﬂ' ‘rfe‘rr\:(m:?”ﬁf’; _ ﬂ(l"" 37(
Ngte @ - i ot — >
€ 2 s wT a reot _x-2X
p . L2
f? emainder 77>eorem %{7( +
| | X+ 10
If 7[\0() = (x-¢ ) .?[X) t then )p(c) =r =

9. ,[f X EXF 32 = (2%) »?CX) tr frad 1
Ans: y= F(ﬁ;’) - (.2)3.+ (f2)2+- 3(-2) +2 = $+4 62 -’——r.?_
‘ F@G‘f'@)’ T/)eorei

-JQC) = 4,—-::? ‘PCX) =(X~-C) - i(j[x«) |

23 |



Medh /20
note

: 3 o,
‘eﬁ‘ F’Fnal ét// yeofs qﬂ -j\/"'ZP\”i) A+ )2

AN f g
o Guess'  x=i ¢ a reot

3 : . . , " 'S A tactor
CCheck T2 =il 412 = [m2-01412 =0 Xy i< afhcter]

c F‘r‘nf/[ +he 7t/taffi’/fb3f=‘ ‘7(')“_ Y—1]2
2o XY (A =X~ | )2 —nux i
By = () (A=A 1) A )X 2=
| X=X
Then -‘l[zzoﬁri‘fe ' 9(24 -
A=x~12 = (A=4) (X+3) . X% 4 X
= GY}sz( 1K 12 = (x—1)(AF3) (y'—zf) ‘ —j2X 1>
‘ , —j2x +/<
Ans: yoots are | ,-3, 4 >

/di*?(ﬂ”ﬂ/ Root Theerein

If %)= dﬂX*ﬁM R
with  nfeger coetficrents | then )
d(ﬂy Yoc"r}‘mal rooﬁ C @l' —hx) can be wiertten as ;/é:_

Zvch that ?, %‘ and ?%‘?6?0

Cf WV
means )\; T6ooam vu”tp/‘( U]L -
& r

+a,X + [{70 <o Fo/:/nm"l‘:o(

‘9 Find all roots qﬁ }C)() XX TH 4.
8 é{'ue% ,go%flﬁ)@ rects - %—‘ };% %,” ! y FJ 6

> ¢=1i1 p=fj iy 314

/)05&7}91( }fa'f—}\ma/{ reots ¢ ,,‘t}/i)/ 1';' .':té. .

+ cheek 70[-1):0 So 7ch)_ (X+2) ngx)

Fmel +he 7Ma*ru2n?’ fex)= G/T+2,)(9(+.>,X+S)
~ = JZ’TE 2+ & _ 2187
2 Z

The veots of KAy Are
""P_Zt\)—”,

all voots are o 2EEL 75



N-reot Theorem

e

Aty }70\/]7)0)1”?[(,( Lexy = Gy

e d X+ A AX 1 @, #0)

Can be writen as
Fog = (A-C) K-C) - = X)) (oG G & vooks
WA WA .

AN

T hot s 5 vev&;‘», rchM"@[ af ciejme n has N reots
- Same veot can af)Feiu’ éeil"?mi Haes not ‘ﬂe(eg'&ﬁrz-’\,“i all WS&L{
L.If (-c)k 7 a tactor of Feo ,J  ®
then ki< +he Mu’ﬁ‘g/y‘ci“f'y :77[‘ C .

L ax e €= Ot (¥2) (X -3)

A SA A 412 = (X D) (XF3) (A4

| 2T N

Kb X T+ = (x02) (A= (7)) (A~ (—=—))

Tk 2X ] = () o
- - | has )11%"'*";(7”1\61.77 2 .

+hat'’s ‘vu'hy we neec| Camplex
NWuinper<

[‘w"lwgm"e pail
e % a‘f’b}\ < A oot &= A-bi is a root
.
e phich are Prom
/

P }\mcy}’\naiy reots é:/w[é.yg Come N /)m .
7‘&1&‘0‘707’\ h

A ?Mkéjrﬂ'ﬁc €
eg. Fd 4 polynomial with reot 2t30
— P~ . are | \ l-

”9("2 ’;:; | = 2-2 0 ¢(7({4)(r,3)
(r-2)"= 1

o) +9 =0



M oth 120

A gLLH?'ﬁ?&’ij 07L F}@Fﬁ’“f’/‘\é’ S (:r/[\ roots , net

/dr chr)om:z&[ Djﬁ dearee n })ﬁg a}(ﬁ(ﬁ’/ W 1 roots
Cree| and ,fmzz?; Nare \7 )

’ éowmjﬂk perit At ﬁJWf*s Lomes fa:f&-‘—fje“ﬂqﬁr
i ational reots  Aollew e roational rest theorem

¢ Use divigion &i\t}cr(}’i’hm o “{'1\71['1 +he wnext rot

rf%—aak o F'@»l Humbﬁrﬁt
(9 : How magl FQQ\"YTVQ re

s and hew ;'mfu’i(y éﬂ"’!e rowts 7 i

'ilj‘ 1‘27(1' 3x4+4 has no Po;.wa oot
@ *2®’f 3@+ 4 ¢ ﬁfwéys Foérrm’e
§‘~'""‘"\'Nij xZo% =3%=4 hae no positive revt
Fact: If Fhe §j'15¢,[ the coetficionts
070 A pe jhwﬁ( are +he swm€ — then 1o /mé?'f?de root

&hf Descart wle fr Signs
. T Ycie e reofy = v
Ijho:m;vj Zerv coe"ﬁ(&e fs , A 0{\ ,704'7 ¥ Sl‘{”\ Cl\ﬁjju
— evein humbeqr

> . 2 Ny z N i
‘Qlﬁ 7(';9/7(*57*4: no Sigin chanj*e =2 Vo positive yoot
X"LX v%” i S e “ N
N AH& = 2 g changte = 2 o 0 positive Teots
7(""7("’{'2 -
(X -4) (x+y)

vout = 4 , 75 @

SiGw CWﬂj’Z 2D | positve roof



ey L Math 120
]L(X) - YhoAF xS Yfl@,,;/
"T'k(/n 5 N
f£ex)= (7) +20-7) £ 3(-X) +4

D L

LOm/j odd-power terme will change signe ]

~ N
—— Fi k yl T———) .n
—_ 7 o (X% uj

* ¢ s a ngafive roct o 4ex)
AN

W
~C img Q F(‘;Sfﬁ\/é root o‘P 'F(J() ‘

o A O‘p 'Y‘{eﬁﬂ'ﬁve rvots ("p po() = & c% }>O4;T‘ivf oo (7][\ 7€(JU,

‘e‘ - o g— . L3 ) ‘
j - )L'I’l"ﬁl +he I>°§STL/( f’(/(ihbtfr 570 n{:?ﬁ-’-’ ve  rozts 0}[) 7[2)():2
Xorox T 3A+G
> , i\ 3 Fed , .
 Conpate o) = A2 IALG
rocts

3 sy Chmﬁeﬁ = f(—)’) has 2 o | Fog.‘r}\/e

= 'WL\CX) hat¢ 3 o+ | @jpp‘ﬁw roots



. . Math )20
§Z>— Miscellaneous equations.

note
Square,

S g hare QMQL SopAare

L put g squart Yoot on gne side +he ganare Loty sides ]

-e a
J Ty o+ 2 =x )
o (+2)"= % 200 7 2
Jx = x -2 ' J
2 2
= (x-2) =X 474
2
A-EX+f =0

= (A-4)(x—) =0
= A=1,4
Jr+2= Ji+2=3

Fr2=)at2=4
x = | UQ/ o - (\/j

— 7:
Ans: =4
Qﬁ, Jorel # —Jx =l [(37”) _ (SxA l)(f+\)J
- = of+ 23
Joxn = Tx+ ! T2t
2x+l = A+2]x +|
x = 2Jk
L4 o x-dr=o D WA4)=0,
N = O She 4}—
Check * x= o

oty -5 =0T+ =1 (/) T -5 =T - | (V)
Anss =0 . 4.



Math 120
vl otHe_

Pcweifj;

(%) XA x=A

b ab
S (7( — 7(
| __.L- "—L 3 Jpm e
X = A s<3 1x . Mfw%£ |
4

., So ”ét (7(4) ( ;() (575(, )

& é’\/wc’iys cf/wafzie To s’weiﬁ@ Mmd@ﬁf/mdalﬂl&“

when ‘/‘@kﬁ’j Jhe veot of een oder, comeder T .
3 3
T _ 2
%9 i | N (7(§)4 tesd oy
a = 628 ) ;
f%ffwﬁv > 1 2
X.ﬁ = 625 II. =T ] //{ _ j:é,254
) 1]
f . 3
1 3z 3
= x =1 625 ) =f_f(éas‘*) Ts
> ] /
YT P -1
= - Py =
V4 - _ -2 (32) = o\ g
ﬁ (‘j">) > = 52 H 3> (5J>z) )
_,_,,,L—-—;, = gz \(jﬁ— 2,‘..,‘. = 2= o j
(3’2); 4 4 7
s L
(y-2)* =3




{ i ] £ \ - i Nﬁ&f‘t“)l >
Quadiahic  1ype ;[ <olie He 7’%;%6//’4%‘(7’5 e?”bm’%h ‘t[\w’i'fj mb;af 0
T g

, 4 =
'8;7“ X — 43X +45 =0
R N S
2 x=9.5 ky quadratic Lormula
x=x3, £[C

2 i

“Qﬁ~ %3__?%§(+<§2;0
() -q(x") +8#=0
"><7(Z?=09,,(¢9 A= 51251

e T T
PRSI

azbm/ufe valve €¢l/’m“fc77’5 v [eithear F/vu or mnus +hen check amswers ]
eq |x=€]=<X )
= Zolve Nl =5% anol ~(x=-€6)=UX
Y <IX -4 =0 X “§7f+j =0
- o #EY €70
é’~é/(a’+()’° et (red) Cr—DD=0
x=46, x= -6 _ 1
Cl’lwk oF=4 oq= —| XY= —4 /,(,é’l \/
y=&|= 3o x= él“S Eei=30(x) (7=€[=
157( (\/) i =< CX) LA = -39 S =5 ( )
/4 X = J e ) B
Y, = sdwe %R 20-35 4-{= —[2a 3/
. la-] = l B o
L (gm) =203 -la=)=-04720

Putr ©-@ e‘i"’"\w"’e”’f and 5@ equivalear .

(P/@ =~,,7 0\:2 / @/@ 377-? a:%’

Check buth are arswers = G= 2, % s



2.4 .
§37 The ﬁmf/x ath /26

yote.
Seotures o _graphs '
g :/- wtercept 2 (0, feor)
. q_?n'ferwﬁ' C b, 0) o h 7(\(:[9) =0
ame g satdebred (eg dercaintor =0,

obove xA—0X1S f‘>o 5 be fow o-axis : f<o

©

‘[ Other Featwes Tn Caleulss I -

7ncr€o"(9"7:j e dﬂz,ci’em'@ g ) [« cEmm 1M \‘/0}' [ecal Maximmm

N

¢ aéﬂm[ﬂ’oﬂc Lehavior (when & —> 20 or o)

A 1[\0(}, Pt ot
vﬂ«en A=

e

R

P

)+ Seemns
'1[\ - Q ‘{; ' (—5{' na ,’nbc)',

)’V/'De«i\ ~-a" = — 0

_——

V2
[l

IN
fti) =0 .

(0,"}\601}




Eo.}i nofmr\ﬁvf VC x) MM Jj>o0
= o€

e Tritercept (.O , ‘F(o))

¢ (X ‘i\n“f’l”rfﬁpf C b/OD w?'fh *{jﬁb):o .
Thot 15 all 4he ¥eots.

& QA Puf nom?‘«/( ;S cfef\ﬁ)a«{' el/etyf N%rzre,

¢ use one-poanf tfest  te  3ee f>0 or ‘pdo“

[ Z]p f(a) =0 , fch)=0 and Ihere is po other ot beryeen Z9y
g | s ¢ 5 e i>c>,\w‘f on (2?/6)
Flor0 2 fr0 o (ah)
° (,%Symf“f’c'ﬁ\c behavior < 5’@ PCX):@,”X% o
U 0> then £ s when e
'7[\““"00 Wlfw/m X — —ao kﬁ%”’/\?ﬁ n even
7[\ — —x  when o — o 06/6/“
lf\ ﬁn <O/. +}»8‘w f‘"——> —R WW X —=>oc0
V' 70-——7**00 when A — —oo T even

7[\-9 oo whin o - o A ‘)G{f/



&g, Ploy fog= X=7 Mt 122
. ;"J~h'ferf6(ﬂf‘— 790):0 = (O/o)
o or ~metercept “JDCx) = X (A=) = ANt Oe—1)
vools are O 1, — [Welj o previous Sectians .m]
> (0.0) (o) Ci o) S Lo e

d s’}\ﬁ‘r\ chart

e . LN
&

v—

‘h’?) <o = F <o on (- )
‘f(-o,5)>o 2> >0 o (= 0)
'FCO‘S}@ 5 1 <o on (o ()
‘f(Q))o 2 F70 on (i)

) a{f‘"i’ﬁf&\c be havier i Ap=| >0 , = 3 cdd
i 7E — 0  Wea A= 0
f 5 s whn o> —
o Q0

, _[/j(m maj’ 1‘7}&,7‘— [
[ More /m'm‘f's‘ To |

Mmake 1t mere
,7’3’:2 cise

2

P&



Math 12

F’ ? Fo{fﬂu‘)”’l:&l/ﬁ iete.

Rmhamv( ‘[u,naﬁtm) fx/, FO()

y

¢ Y-inercept = (0, 7%))

L ymerept s (oo ) with T(b)=0 © pH) ="
That 15 _  Yoeots of Pc)()_

o @ not defmed s b with 9(b) =0

T hat IS ropts OJD ?CX)‘

[ P?u‘f Seme >um‘3 n’LH“j \9 +o Se€ ~—}lu Lehnv;w]

net de,‘phu{ not é‘{i_{"l&c Yot (e“{’ﬁu [

Poone- poiat fesd: pereen (rwfs of p or routs of g)
F}ck a T;o?rv‘f’ ‘o 6'["66'}0/‘@ e Sij’l .

. . ‘ L
’ aéjwz,(;ﬁ—hz e havior __j\c,() = G+ --—
b X"+ . _ _
Whan o — " Fot — o f N o>m
| 7[()() ““')EQ ;f n <=m
_ foo —> Fon<m
for

A= 72, Consiler 7[\6'2’) anol ;({7\7 e crltera above.

4]



- ot
(%—\'l)o("} q2 —(

M aH )20
) | XN+ 3 A+ >
¢y Plot "F\cx) =

-irtercepts fro)= =3 = (0, -3)

fooA- "\"Jfé"f’wﬁ > oot v'F A+ = x= -3
(=3_o0)

o 0ot debined : revts of Otl)oro) @ A- |

§.‘3 n chart

fe-4405 420 o ) Ty Fetiool) very larye

| (c0m0d) very smaly
f[*Z) 20 = ]D >0 on (-3, "-i) _}: j |
\ ‘{( 0.¢69) very <malf
‘f( V)< = F <O on (— i) __R, s 13 Ve_'j }Cu_j{
7D(o?)>o?'P>o o (o)

n=l 5 pem s 70-90 when K= <o
‘ ﬁl{YmF%"h\c Ee'wDavTor\ ! :% = => <M , So

706*7() e~ ;):____:——— = 7£\[-'2/) 206 W/zw,m A -

Fex) > 5 when o = 0,




M&H& Jj20

o r - N L '
CA&F ; 7;1\6]0}?0}??(‘?77’!’\6 ’TQM(;‘f‘?owi. e
o 4 chstance doesnt matler
oy b raegt)
o - : “he yotio matters
/} &
I~
ézm}/{’ de‘ferm'm« “he ats ), atrof.
(‘-‘*—'

« Wffj f@ e ——s raise —run rafio

(alz0 2 A
¢ i . )
“ N
@ ¥

<

¢ o C
. I
are ~yoelius vatio =

.
éﬂﬂ//l L@&i’ﬂ /'OW fo "f%ﬂéébfe one —/\I’o“’) '/’/7{', (‘)'f"”el’\.
C"C{G\ffi'@e netotion i géﬁd 'S *Fu.” eirele

26— m L o0

[} "‘po\u c-‘{rg/ie = 360"
m { = £o
8 4 = 60" (6o seconds)

" (bo wriontes)

11



NS - N

'/@H‘%)(

¢ 9”“‘5{“”* FOSH’\‘”" U oput verfex at om\ﬁ\xn
\ ]
Start with il side on positive < de O]L X—4n's

@o'T ﬂ\cf conterc|ock wr‘s’elj

)\é terminal side : Y /%D 0 n 45%13k" =4
Ter minial  >ie ,%50 J h 45- Ny >
| $0° .
*x g — > X OO-'\«%O
o Y 5
2150 5/5’ ) ,._43.\,

| 270°
g éih,\fﬂ@ n be /wj ntnb-er fmu —o8 43 0D

but Come have the Same alivection CCO"”@VW’;;’\:U[)

——

B Two ﬂﬂfﬂes o onel /B are Lo feFM'Mu/f ,/'
A = /34 Fe360° ‘l[:))/ Qome '7/'7?76’ <

- 45’ 405”7460 .- P —alrotemmmat=—
N
Ty J/ +360°  T360° Al ave coteirmned
—gi5° -615", 10257

—36e°  —3(0°
i cfwd rants Sepanted +he AieccAions Toto Lour i’ej)‘aw
OL/)V%B' 2 'p»‘rgt C/Wd rant T T I
[V & 7 p il o S | [ : T-—\\
do ~jSo' + ecend. (cw ~+lr\ecr coTerm,.m) v
150°~ 2707 +hird clneies o
o\ (J T

ZTOJN;éO ¢ N '(\0 Wr‘i—i’\ 2




Modh 120
not e

gﬁ o{: /OOOQ | {:;\q[i( T")'\e CO'WVM;”“&{ mﬂ:’}/@ C'(\ X

that i between 0°no 360° Then deterrime its quadmnt

0 éCFOO /ZS'OG

fooe |
~346° = 3(e” >

Ang 22’3/06; 2 d qmdmxf _

Vﬁ&f:m’\ . we  are- vadius oo 4o deceribe aﬂﬁfﬁ

@ —> permeter = 2T,
y _ [a
. Y -2 — 2T /%0

_ QT’
@ dwil circle
K
m x
o 3
T =57 = 86O
S i 360 T
N ,"f‘ l . & . : A re ' &
@ Conveysiom Y&d‘ran WQW dﬁfj €. //\ B
Al n.,
% D24
' 360 //,,m/ T ous
g and [ coterm nal TP / /"G
-« -
K = /&-vkm%vwme '
H’H‘Zﬁer’ k
LV RVE £rec Guadiant 57 77
<4 i 4
1;" AT Second Y

M 210, thirol

2
%;“ 2T ‘&:WH’*\



Why md’mg Muh /20

o [ M nete

» rodian s natardd

R raden s 4 roctio 5 so Mo witi+ L (Yo can write ymd|
but not pecessaly |
. computt the arc JewgHh

S=o o . TN, § = are Jeth

T)ol
Qﬁ | | = \’Pié{?ufs
2 Emd e W/@z% A & hlf civde sith vadies <
aNg ;( = fg’UG = TI P i ‘
Y‘MMQ = 5’

&g 17[ you “p\/] en  +he big cirele af e earth
with angle J&o° 4_;@,@54.@«3—

How much distence you ‘rmv(//&j
[Su{? ose ®arth radns & 637} k?’"‘l

P

, \ e 27 5 N
angle = 150 = yzo - g =T BITT- -

radias = £z T1 km

S arc Jenghh = £3T0 km X 240T] R 14679 km

[ Check vut heo To do Conveirsion o Aef] ree and vad'an

en  your coloulato v J

R 54



Math 12o

§z2 an  and o
neteé

éoa’jé #WM'}S,&IT@ Lng@@i’! wy/@ (,L/m( FAisSe —in Y‘&’\‘rh‘)~

A C ' |
Pl b

A
ol fe==ak b "Ji A A
a o ¢ o ¢
w » oV .
Sivoangl s (x.4)
> ' . yalse Y/
» aine  takes m\f)/é &m( ewﬁf-;wfg ‘ ’
mdm; ,)g( j
. ] ‘ N // —>
¢ coSine takes angle ang OwFFw;F; _ruiy -
Y 2.V LIRS
N ' = — )'\Qs N
S'Y\(d) r ' W g S»'n(o()_:_(j
Cos(x) =X VEl e te) =
r

e wnit civele @ o civele Wi vadius eme
\ ((;cSo(/ Sino )

N cos (TET) = d._:lf\_)\
0.1 sipzm)= | N Ny
. '_‘1?\\\ . ( Lvslﬁ 5 S 1@ D /
\\\\\. ) ‘
Coslr) = - \\
N7 (7T} =0 _ > ¢ a8{0} = |
_ L [ ( 1,0) iy
/ e Sin (o) =0

(' 1,0) /

\
N\

N A
\ / (oS ( ‘ijl /) = &

):Hx&!«‘as =417 |
sy |




| Modh 120
bo”. 457 30° nete

recall:  sip = L2 fog = M
Fadtus 2 rmdfms
So
3’” (6 ) <= <y A :£ /
0°) n (j) - | o
by
Cos (éou) LCOQ(-;[j: é | £e°
L
. 2
$in(30°) =57n Ly i j 1,
) =3 s
cos (36%) = eos (F) = 5— &
- >
N ;O _ - |_ ___’ _
SN (45)'~5’7 +) J___ i
(
(/05(45') = uog(’)

~—

[ CM M /“M 10 ‘CW/ '7’&"” 500 X cog eﬂﬂj%f Qajc‘m/afbl/]



Math 120
NeFR

8 < = height of wait cirele

—) £ Sinot < j -, (coss, STn=)

—] <cosx £

’ /)C%‘rj“’“"f on wnit circle
~ 2
= < (o) 4 COS (of) & 1
‘ﬁv amnel A
Z.g = '0:: :”:
Jood= AF5T=
. —
Sn) T 5 é’bﬁ(o/):‘ji:
6’?441(,‘,"{ gk 2 o ) 2, j / .
h QOS o/ = A : ILAT—
th SWH’O% X 1S 1o +he  Secomof c7wa{c/hw7‘ ﬁ
and  <inl(ot) = :.g.f, |

Frad  coc (=)

. 2 2,
Sin(el) 4 cos () =

7 T oS ) =) = ol ()= <
= ts5 ( o() - _,,J”};’f -
s = + =
Tk

e ¢ ool ;ﬂ\&dmﬁf = col (ct)< O

. ; '2 e
Aps:  osted)s — 32

[ Check Aesmos e +he /%o/r//‘Cd'f?\on +o \\s'}‘m'p/f /Mfﬁmﬁ?c‘ /%c'ﬁmi/]

15



§;“5 G/’AF/\Q Df &n 5(_17,;'{. cos .
22 Drw Y= Sin (), 2 | 0/4] | %/%/W/?ﬂéﬂ%ﬂ 21
<inx | OIJ"’;' [ /d'-;':’_ I olfé _l]_jz-) o

T T

¥

m’ ~‘-he gﬂw rer')eﬁ/ég 'Dh'a bm‘/d\l\{fj b/c&k }‘.'_il 3

o qmlirude = 4 period = 21 LT :
T . P | J'h-a,@)-
{ _ L

a refecence pamt (0.0) Lo

- —

g differot bmfd‘mj block

B dmf'f tude =4 ; Pf/i’?oJ =27

’

# rz\Cefeme J>o'?n)|' Co/o)
&



Math 120
[ Check diesmes for +he ﬁmfhs' oA Gn and 605] i
{-G\Cj- S Fuv Fhe ymf;h UJC‘ <in > ;,Z] T wmove he nzféreme

perdt to (-1 L0) | then # s The Same As oS

A,Cmaéfy ) ¢in ( 5("*'}) = cof (x)

Z_:;_Lf is called mﬂme (’AM‘,“C J

—T
Traunsto rmatzons =

U= 4. 474[13(2’~C)]-+D

= A - oos[B(x-C)j+D
pmplinde = 1A] 5 peried = 20
new refereme /pc.bdf' (C D)

o, U ) A
verfical  transletion

/7)\514(, s /75*/"1
2. ;
j ’ pl’fm)j = 208 (3 (2"1'—‘/7)) + ,

WLP/IT(LM& :\24/“ P@;’?o d = éj R rgfu’zﬂag, Fomf (vu{ ()




Math 120
&9 Praw - 2 ga (X ) x| net=

= ZS'I\H (3(7\’1’%]’)) + /

N fo o > D ~_,
btk =2, poired - B ebrone pont ()

( Fowrer &nmfyﬁ s s h\jy?nj to awa/&’@‘fm\-’/fy @W/i'?’ Wave ;)

}ty Sin and cos



& /;4 (ther 77;,7 ‘ﬁmcﬁw;. ,w/?jf; Ja/za
"(l‘;\"(/“f-'?oﬂﬁ

Sine - ;\7,420()\

cosine CoS @X)

\

'?'anﬂervf CFone) =

Secand — Sec ) r
\ X
o seend | csc @) = L
( (ox \'1
Co rmjmﬂ’ | Cot (&%) = -60660:() /‘ o8
( S\/] o
L _ ‘( ll’ d
ke })@c/\éfem
/ <in o5 £
":‘ o5 / \ / \ \
1L
N e
Se ¢
B ok OpposIte Yerfex meuns e ciprocal
D ; :
Lzﬁ( - .~ 7 t o~ — - —
sin, SEL= 5, tets +an)

1] v means Pyv/mjorean /&/G/uﬁiy
Sin cx)+ cos)=|
Tan'ex) + 4% - §€czc><)
4% 4 ot sy,



Mot 2o

o Frd tan (40°) and secise) and cscast)

Ke\j Cﬁlﬂ»‘ye %65717/1/827 +o </0 /ana( ¢o$

. o em (907 )
Tan (C(oc )= /_s'__s_%fc— - __i—_q = not d,e'PTn &?(7 ‘
coscgsy T TP

) 6 ) 2
gec (159) =. - e
cos (i50°) V3
b 55 ' i
c$C(487) > L~ _ ———— = j3
Sin (45°) (\‘: Nz

LGS

/V'cm) wse  the cléShws / k Tr ’\ff onemevic -4\(,%,1;} ons P)rv})ar'f'/‘-es "
0N C%ua‘d}mcef _

o Amel out e Aollowiy - prepertics.

[5in | & sero af 0, T 20, < -

B defmed ’9/'//@‘:71/\/)‘!2?'2/

d P@l’\t C«.‘/( = 21

" y T 3m  C7
@““”’ ot >, o3 2T

B defied ey whire
i) Pt’,i"\\‘ocf = 2T

Fan_[m zew ok 0, T, 2T

m not ﬂf‘f:"(}r"lej at A S1] m/..w\ ( =zeros C‘p Ces )

.)_/)-.).

(Same as <in )

mﬁf\jff = T

nete

[Pl



Muth 120
Vete

igecg g neveér 2ei0

o L . |
g ot defmed af 3 5 (eeros of et )

2,7, Y Ll
i PQYF@C}""’QH

;Cgci @ pever Z€o
not de@mec% et (“)}”TT}Z?T/H_ ¢ zers c_(‘ @r\)

i Pe'r?ocf = oW
) > 9] o N )
lC‘Tt:l B zeto of % /.»—?} oS o s (zeros o(' ¢cos )

@ not defined  od 9, T 2T, (eervs ol sin)

A ﬁ%}wc{ = 0

aangonse

Pél



‘ ; A
$ 3, 5 Toverse funchions -
gTh , eb , fan
P ,
SQC,@C#'? , ot
’ >
ANGIE )
ang! & -
omism ah’:coé are ol
esel amc% arciet
24 |
‘Tncf @@ie o Such “hat  <in oL =
oA Can be
30° | /50" ﬁ/o 4/0 ==
Y/ 7 K’rf
- — =X — 2]
z 7 jérb/émum,_

“9 Fad A o o such ‘H’\Aj‘ CoSot =
> can be
e ~Lo®  F2 0
>, oo G20 S vpy e
I _7 1 .
S 02 53 el Parniell
e“ﬁ Fin (:j an, g/é ¥4 Guch thef Fany
ol CARN be
45° 25 Pqe3” 5780
j.f L lf)/w S‘T T‘ZU
qb / 4‘/ s (r f

Meaih r2o
note

ratios

A

-2




)\Jl&";'H/\ /=0
Reead vete

q 2 '{Anc{#@n hﬁ ¢ an mvere 7 )(

-~ 7

it is  ene-To-one
( poss T hotisentel test )

- N _
g the i veise o{ a ‘(\ch:h\o—n Nas +he jmf'b,

Fhat s she redf Jeck Jong or-c V e et e
] '-r 6‘(/(6170), a \7 /r-,/ g‘)l }’fu, oV/j;l’Ia/ \7‘7«4}9/} .‘

J.' ), ( ¢ )

éﬁ j; %2 1(2\( "S +he })oVi‘?ari‘fn/ fest __:u

% Bt \7 9( (xzo) mfe—mésc{ +the Test .
1 il

7 rhe Taversce
7 - B
s 2 4= Jdx
e ﬂe::t \) i
%
Ve

The javerse” iy fuctions [9 e graphs on olesuos J

<J

inverse . _T i
&{FCSTT\ : <Ta (X) ( stig, )

Tn\/eVS'e

CirC ¢cos <« "= (0éx) (ogox € T )

art tan é_':i‘_‘/ffff——a Fanex) (T ¢ x< -—I)

J2és |



j f /V,aﬂ'p 120
2.9, Fad arc ;Tn(;’) L ave <o ("_;)/ arcten (\) noTe

— A ~ _L 4 Tr N
_.'igmcg‘“(z)é"; = éﬂ’CS""CJ)') I

— —

é

___________________

0 < qrceos(R) €T P e




? .
534

f)'n;' ications

éoaf s U e Vi7)1'/} TV?éti?jZ& dir W’%{V :

/(/‘Ln"h [2¢

netL

Recadl* by ooTenws .\
“ y :l\j 17“ v Cyr)FQ%ﬁ{"

Sin() = : . \
] ~Y)

chcj() = 1 / Y,

r x /
. . adjacent / !
Feoni)= Y o { R 5

N}

,K@i o gde + sde —— the other side

s de ¥ angjie‘ ——> ansther side

Side + side

G
Zii 12»%7(1:2“_99(:‘5-
X

“5 a[l ;l,\cjt;j

IPlc



aide % dvyjfe

¢ -
>
v

gi l\vj = 5
45° e

A
x

"{/H‘cf other Tri4 fmctrans

Jiﬂ gMF‘?‘?S@. ol 1% T
'-(\TM( ¢in (o)

} x = Ve -
P £ Y

s (o5 (405)

& /‘\A (POQ ,:3 ~ %\Y\
| i‘ r ) Z< ; P et/ ‘(-‘,) — ';
Y -7: Yy Sin(2°¢
3 - 3¥ TAn (20")

,—_’4—-

n othe it %mc/m;d’v If Fon o) =

anel  cos(t)

- v s
r’e 6377 > v= 174
. = 7
So Sin(x)= 3_7-?——
Co$ (=) = %;

measute & Tonov

h= 208 . Tan (25°) ~ ¢ m

L
T,




| MEASHIT A

m (;Mﬁ:h’\
1 oT R

‘f’&‘m 35°

he (e

tan40°

B A ; = 5§
A4y

SRV I N
h = 55 (ﬁ-m%f‘ 'f“ﬂ"’z”}c}

;}v;;_} (‘L425’/ - L9 w233 m.

|P¢



531  Idewtties Math 120

) sin ccé hote.
euen _or odel l_ 4 A
Sin  is wwew odd ”Pﬂ
CoS i< Lven - —
_ginl) = s ) cusc;) = cos(-o)

e ol ode ALanctions.

sthers ©

_Rem LoneFrons

Citim /of}#ﬂzr&nae 7{'\0 rmulas
<in (o( i /3) - <IN COS[@ + s s"?nf)
coS(ax £ 3) = LoSx Cosfs T Sin%t SR

ton (2 p) = Tanx = Tanf’
/ F tan tfanfs
g Find <&t Sin (15°) and c0s( I5°)
$in (600'45’0} = Sinfe coods” — Lob bo® Sin 4t°

cin (15°)= \
3, -1 . T .
= 2 \1(; - = J';- QE

v
I v

cob ( j)5°) = €95 (4—5\"’ 30°) = €0 4485 cvs 36 4 SNngs?Sin g |

.___i_g‘_(i + =. 1

4! g1l
- AR g



Double cngle [ o =P ]

ein(2x)= 2 $in o Cos
2 -
coé (2a)= Ccos X = =M -

<2
j = 2%nd

I

S - ~ 2 N 2
= <C0329<-'\' i d)—zsm L
2 2 il ;_>_Lﬁ§20( = \
- Z2ia8A = 2 CoSK - sin

49 . sin @t = |

: . 8 Y -0 S 4 N = s —_\——: N "—‘l,—‘q = .
e singd = 23N 5T w5 A e 5 = l
20l
01145'0 n
j— cvs(30)
= { - 2,8 L
0. ST~ an (15 )= =

p——

- 2/ =S
ey = (-2 (5 o
2 VI (6]
&7 5 C) — caS(iS) = .
% = ‘21'/052((5) ‘ >

r,"“_’—’"_" S 4 i+ Vs
-3/ 2 cos 1§ = T‘@

= O iy \
Sin /S = "td‘ =

2 '
. - Swe
P e S ih <t and s are pusT \7
o ‘ . ) - ) 2 5{' ey ’
Holf e L Use double s ool 7n_5 resessed ey ]
w-*"_’__:ilff.}::fl::_*‘"’"”"—:’”"f ’
~ H -_ vd i
PN -y Sind = I C,fsp )
oS (24) = [DSihX - >
. :
= 20— CoSol = 4 r/—f tos (3%)

J 2

S o toan « = j; [— Cos (2x)
T4 oS (24)

L\)}'W»H\ir + er — O(O/Pe'na’pﬁ on ’H’lﬂ qm;@:{rzwﬁ 510 o4 .

1264



Math 12e

) T

Fun faet 0 Sinoand cos Can combine 4ugethuin

s H’\7(‘+ 4 cos X

3 -\ . '
5,(;?»5.'49(4— %COS"X) o
5 LeT

J

5. ( Cob e in X 4 SinX Los 7()

- L. s (Xx)

ancther ave ]

I IO(MZ" > Waw e + Wave s

PJo



Math /20

§ 2% Ea]waﬁons,
Mote

I Solve St (x)= 2 |

! -'vﬁ%mm Y=z
+he 9- coordinate 7S L N

)
. —
& 4of come f,o;,,;/r o the wnit erole K_{/

2 A= 309 oy 1507 or “hewr ODW"”;'M/ d—’(i}“e;.

P, e f_—éj_+2k77( kéZj U[(éﬂ-kzkﬁ/ kéZJ

oy (Eot N &
/I\ /l

¢ [ement LN (,:/ 1 bigm
“J- fkﬁ } kéZzI {_—271,/271“/ —7.0, T, 20,37, .- }

frwzkn) keg(=f . sp g1, =¥, T 3T S5, - 3

'
)

4, Solve cos‘cx)=3-'§ D,

4
7 Y
+he o coordnate TS J—ZL !
= A= 45—" o —4}’0 ov rh{@fl/ CO—II'@FIWTHQI ﬂy)ek
by
74 . J X= T;
Y Aef T romk| kezf v [~ +2k1| kez ]
Y5
9. Solve  Aan(x)= I3
T
+the slpe =J3°
= K= (° oy —)20° o Fheir coterminal

anj/es .

S ezj.

Ane x € [Jgf.f-jn I<egj v f_s-%n-;zkn




olve /?7 calenlator nete
*&j_ “Fan )=t and p <A < qo° %] g
;—Tna{ X . T

o tai (§) = 7849, degre. > Q= 1849
2q.  Snezt and qfcxg 180°

2 ani'(3) = 19477 < wot 7 o’ v i

ot 180 - 161.47° = ]6053°

[] make sure DEG o RAD !

]} make swre  which 7wac/m‘n/+_

Same equafion Tn_ diSguise
.,—-/—"’/____.—-—-——-—-*‘* — .

¢9. Slye Hsinle)=cost) | 0’ gt 90°

-/ 0
= fantd)= + 2a=tan(g) = /13

29, Fent)d Beost) =1, Fond all & .

s (6o°) Sia () + Sin(60") cos () = |

Sin (ot 60°) = |
2 L6’z 90 o T coteirmmal ﬂ“{i/‘e.

X = 30° or e totermiaal angl< .

= otef.gl.,uzk?}'/ keZ] or de{30°+séo/<°[ ke |,

772 |



ﬁ/lod/}) J2o

@mdm'ﬁc + t¥ig combo nec
- ———e— Y |
. e 4sine —gsmet £ [ =0
Le-{-j: sind 4J2-4j+(=o =2 B+
(zy-1)=0

1
{ ” j’ 5
Sole Sinl)=7

S T T)*\ﬂ/[ an )QS;
- e ;Oo oy /5O o1 their  ecotetrm ﬂ

vefZackn| ke2] fZmeakn|rez ]



Cl’mf4: EXF and /oj o o Vath /20

nete

Saﬂ,« there &re o magic boxes Fhat @enem?‘e moneq by Hhe Jear # %

Box A Box B
if x° e when =10, then  B>A-
I x® 2% hen =10 _then AZE.

% . 2
But when x 15 very lagge. Z>>q;>>9(

) whh
"5 or evén )—/7‘r are called moﬂ@ﬂﬁa/:gw

A ore  called _gft/;/nw?w( fmw&

2
//9(19(/ - -

ﬂfy ore VERT Afferent, and @Cfonenﬁ\wf f]rwft\ wil] evertbally

}ﬂm&' Hah Fo)jrwrw‘ra/[ 8(”0W'H\ )
17 s o/ when xS veny Jage.

goph of Fo9=2" )
Slalapelt]2)s 1
BN 1
v
lf'

R4



mesaing of 2
Meth /20

nele

- | —
z . '§,..
FeNE 2 =BT




ovld
s Aike a paralle] W ;
P ! _

o n———

LA 3A+S

= 2
29, Sole 2
Sat3= 35 2 A= |
&
9. S‘olw err _

/o
Jo2f =2

= A%z
= Sa+3 = /0

2x+S
SA+3 _ 5
4&7' S;/VQ ‘F

3
Exrd Zzw%’*); 2
Z =
£
XY+4 = BXE = A< 7
= /[0
X 27
. LY 2T
- (z) "z

3 2/
3 = — = =
- é'f
= 4
27=3 , 64 4

2 o=3

JOXFE .

Math 726

nete

R76



Magic number €
Nath )20
nele .

/
o Eulers yumbev 2 2718 . _ -

. ?rrwh‘mw(
/00

- (/7‘/}%7) - e —> €,

/
ctm ) o) ety L.
ef=4 &t- 2
L e =zs ... e=7287...
Comfoww/ Fnterest
Pr?m}%ji F (ov?g?navl Monffj)
%J':j balance : A (mon@ af Be ef;o/)
APY : ¥ Y% ( anal })-erc€n‘fagf J;‘e/o/) .

For t years, ‘
anan@W¢I /4:— P . (/"'I’)

70\&#’#\/} A= PO+ :;/,)41&
, t
NUVV//;I\/y ‘ A;— P,C/_,,/,',;#/}
notmes o A= P-CH;{?’M
\}/ rt
“The best A = pE
called _corfugns WPDM?/%
n
—F@O’f 3 (}4 ——E) ,\/(0/r When —s <°

F.71]



; Z—DC;Z ﬁéﬁwﬁv’”ﬁ’. Muts /20

muotL
~ ~ X
M&T‘mer\vn: ,E‘,’ha/ oK <ach -{-hwf 2 :9 )
. , x
O Fmd x cuh that 17 =2,
[ That js, with 1o cm»tfwm‘{;”;( protfit
/ . ! ¥
/7ow m b cars reguwired To alowé/ﬁ the ,1107%( - ]
g years ny ey

——— ’>C weir Pcpjg =
Def : /OJ ﬂ /'\’ Foond "”gi J(‘
bc\s:/-l \/J’ ,v{& L\SL \/&,Lii
x
2

r’“/‘fcp ‘a  base , /—\
Ce\ﬁ. }9@5@-’-1.2) Eéﬁli! K_/vg

FOW&V\ }%Qj

NN x
Thot s IOj 4y s the Tnverse ‘(omc'hm/r ch A |
e f——-"

o nverse rule :

a,oﬂa% _ [Vja(ax) - x

when  q= ¢ | Gulerk pumber 2708 log, % =M x
,QriX

= da(¢") ==

29 ]@329 =3 E )Oji IZ = /.27=28 __ (alamf 7 yews To
v] - dhuj? ’\L)’)Z }no)qu)
¢ =4 & fad=0

¢ =¢ = Jne=1



Recall~  Tnverse Locbion 5
(the gYa,F%) .

Je

Math /20
nee-

#@ ﬂf,’pk&ﬁfm é{‘m{g ﬂ:f
(45\: f:nﬁl)

nevevy

e donain: R orin: (0, =)
rege = ) onge s R
“J 'J(\@f): 'oﬁ <)
. \
%7{ {\i?},}é[%fi;j 4] 8|~ 23
FESEEIEIONEREEE
Pa S

P 5‘{4$€S % - ﬁ\X‘ <

P79

e———————



/\/Iﬁdﬁ /20

— T b
(27(‘ 2\% = (2 v D) ( 2+ -+ .,2) = 9
V-‘W’-"’J W
X t}mfs j times
. Ky e
o »
(2) puny CQ“-_ ;2)« (’2~~_\ '&_2)& P v& Q- ~.ﬂ»~?2? = 2 .
VV"\/ ¥ L vV N—
x fomes x Times o UMes
; e
,/""‘—'\/’”"mﬁ
Y tmes
[cq rules
«___i(j_.__———"——-—-

/0;12('/1*8) = ﬁi(/’})—f /og;CB) |
/oﬁz(%) = /(:\’72(/4) «/{zjz (B) (eﬂ [0\72({5) -7 /%2 ) .‘l)
loﬁz(Ak) = v 'Qﬂz(A) (eg A (%) = foo.Qute) :foa)‘

! [ ] ;}lwggyg Wete +he base )Q(ZEC@P’i‘ -[g,r L |

. )oﬂ Io
loj b = ﬁm b = : ° ‘pw t?m_L/ C>o0
Q ﬂ‘ﬂ & kijc a L
3 . La2 0693
. )o 2 - _ 2l o
T By Totes 72755 ..

[Cﬂ‘cmtwfmf M§btﬁu‘[:1 W}J L\ag JZVP &{i’fc‘i }9ﬂ:,°j,b :]

izl



4.4 Equations Math 120

et
Keys apply oxp 4o cancel g
o afply /U to can cef <kp

29 ued 2X5
3. ™3
¥l = 2X3 A }”ﬂgc )j
X=4
2.9 - = loq 2X-3
¥+ = 2%3 Zg j
X = 4

1T e——erdetee—
laﬂg (x-3) =[o0

ov ’ (\~\)
w3 = o [ 2 T

to¢
A =2 3

£9. Joit= 2 The Same
t = lug Q/E[“ffi C--)]

i.ef lojf

O aFF[j I on  bedh gides

An CL(;I{)C L) /,f

An(2)
£dntrol) = oy = t= Zo0)

ps |



_ 2X— A N10u’h 130
Qﬂ\ g =% 5 il

A (32)“) = ﬂn (fx) ?F ):)Zm (-~ )]

(axA) dne3) = x - La(s)
@Xn}()-x,ﬂmg = [0ns) x.

(Qlf,ﬂ} fJ'Zn}'/ oq = An3
9 - An 3

24n3 = Ln £

24 .
J- ﬂw?w‘ﬁwx = 5

2 fax + 2-AnX= 5

E_ﬁw‘?( =5
/QM“X: 41 =2 a=€.

Appifoa'tf‘om 3 Pofm[ﬁd'}‘dﬂ ’Y”W@[@/.
“ /,_/—:_jﬁmg—‘#—\:m-f* aa i R TD E]‘kcrtc’fh ConsStant

y t <— jears

A= A e
/ N
Qr"w‘fl\ic] popu [atron it /)ofm/azﬁow



p—

Funetion s

Lo | .
o {—»——“‘3;‘ 'g‘\éx) FC’EH%‘; C’){) kgﬂ{}{})
é'ekv\a?n = ool Paséil;fq ~ ww}ﬁ\
raage = all posibe height

i Al » - ™\ ‘s ﬂ,g.
be}w} A %&mi%on < & detrmings %9’ Ver Ttéai Fest
T,

one ~To—one < ff)ﬁ) determines % horizemta | Fect
gorwereepr o Fory T
x <interceptts) (b, o) with any fth)=q
ret ége‘é\?ﬂﬁoj XK= d doel not Honchk *f/%f (7‘%{0}\
.{3()() o absve  x-oxis

$ex) <o below x-os

o

,_j:\ —e ‘W
+ (X} =0 ,
va fues vf X where The gmfh

“tau ches 7&2 ;Y'-ﬁt,y;i( (a.‘k,at_ ﬂ‘—;nff?ffeg

ne ?’eas?m?
o /\
decreas '?nj \

‘ﬂ g 4 ™,
’)C‘CX‘) E’e“ﬂ?()ﬁo"\ 6‘1(:\ N.péx,) A

I@?}ﬁ i,{::x
fex-a+b translation o foy o ah)

P e md [y



. 9 A "F\(S,')':[
‘ 3) = — \' = /‘F(f)' =2 / s

Feiy=e, o L= -2 4 |

‘ N LoD } —(\Moﬁw? Yes

g]/orMun : Pt

(—2, 50)

Ome—‘f'o«cmzv NO => Y10 \NVerse

Yﬂmﬂe 4
‘j = Ta"}‘.&Vc‘eir) z (o,-=2)
C—!‘/o ), (2,8) e

Y ~Th -H/rc‘e]frcg) .
with AL 2

not  ocletmed - ang X
Fexy 7o s (c2 -V, Cz oo) g KA ar BT
Few<ce - L 2) L
g =0 1, 2
i c'rmf‘Ii7 (0, 3)
decrms??:] c ot (2,0 ). (3= )



