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# 1. Common Tackor #
Rule : Factor out dve 8(&1\6.5\- Commony

of Varigble .
Examp\es : -
° 67‘/-\-q = 3(&.9(.+3)

. 3(,3+X,Z :X,L< fX«’c'\}

3% . Diffefence oF Squares #

3) Gt - (a-b) (as+b)

EXamples : -
. A9 = (X-3) (X+3)

. .X,?'- | = (X—l) (_X,'H)




%3. Specal Producke %
’b) a3+b3-_-(a+b) (a*_ab +b?)

) a>-b’=(a-b) (a®+ ab+b?)
E xamples: -
. x’s_‘_% = (DC-\-Z) ()(/1—21‘\'\“\)

=0 A-1) (g tx 1)

OO (')L_._\/)S =10 320y 43 . ‘/3
3
@) (x-y)=x"_3xy 3xy Y

Ey(amp\es -
(aex) =2 L3 (x)+3(1)(x) +?L
@ + ‘& 4+ 6xX' 4y
: (1-13“;:7(-3 2 (1) L300 1
Y 3>cL +~ I -\




?) (X+Y) - X QXY +y©
8) (X-¥) =x"_axy +y

T

ExampleS: -
(X+3)L =X +0X +9
(x-3)=x"6X .9

% U. Absolute value

X \& X o
| X\ - _x ifF x<o

Blample -
P X -5




% 5 . Inequalities %
Rule-\When mulkiplying or dividing by a
negakive number , Flip the inequality Sign -

Emmp\es:-
c —AXT7b6 > X L£-3

XYY, XL, X700 , ASY-R

X (-5, -3L X< 1o

% 6 - ExXponent and. Root Rules
b x’q +b

& mMp\es:-
3
X", x




* 7.LCM ox\cLCovv\Plcx. Frackons

Rule.:Use the Least Common mulGiple (LCH)

of Small denominators Yo Simplify or
Combwne lerms .

E)(avv\plesr -

A L _ (x4\V)+3x _ 3x+]
L¥ i ~ X+ xlx«t)

Frackions " .50 pms

PROPERTIES OF FRACTIONS

Property Description
a ¢ ac

a c _ ‘When multiplying fractions, multiply numerators
. b .

and denominators.

When dividing fractions, invert the divisor and
multiply.

When adding fractions with the same denomina-
tor, add the numerators.

NN NN WD W[(N

+ +
QW U 9w

_2:7+3:5_ 29 When adding fractions with different denomi-
- 35 T35 nators, find a common denominator. Then add the
numerators.

Cancel numbers that are common factors in
numerator and denominator.

(5]
W
| o

Wi W
n

6
. If% - 2, then ad = be R Cross-multiply.







* 3 . Muliply by Conjugate %

VL (a-b)(a+b) =a>_b"
bo eliminate Sguare rooks form the numerglor

or denominator.
EXQmpE L=

. NEES N - \
X3 (x-9) ({7 ,3) T +3

% 9 . Generul Mgebra Noles x
» Dor4 Cancel lerms Unkess ey are fackors

. only distriovie over addibon /Subtrackion
when appropriate -

- Be careful with signs:-
—(x+3)=-X-3
; (a+b)z-_- a' dab.b NfoNng X%
(a4b) =a 4+b"




* 10. TTrigonomekry Basics ¥

FunChon Domaun Ranje
Sin X (-00,09) | [-1,1]
CoS X (-0, 20) | L-1,1]

bon X X QR (-00,00)
X# I nw

* Noke : R = (-ao,oo)

pythagoraan Tdenkly: Sintx o Cos % = 4

\
CSC = Sinx

SeC <

Cot =




Spedial

X.( degrees/ ruckians)

Valves: -

Sinx

0°/0

200 /T

us® / %

00’/ %

Ao/ T




Factoring Trinomials

‘) "'L+bX+C

"_:\X.)\ doles (&8 \")\a

[ @ —

oL (ogs02a (0 odu
S s Las) SHol—
b, - o B\ 2\_@9

A X A -FX = (x+9)(x-3)
DXL =bx - 16 = (2 -3) (x+2)
¢y " -3x+a= (x-2)(x-1)
DX w3n +2= (x+2) (2 +1)

e) "~ Fr 8= (X+8)(X-1)




2) ax“ibx 4 C
¥ 44806 alb- Vo x
' 30smW, U=l gl 1 ! o=t X DN Aj\u 3S sl
) { @ %)
Aol Pl pp fpeme  PED S2K
W= SN O
S RFIRTIN VY c‘_;;t.f

3x +8A +H = (3x+2) (x~+2)

2+ -Fx -4 = (2 x+1) (x-4)

2 -3 -2 (22 +1) (X-2)




Factor the following

( x°-9) -
(A "-16) =
(Yiuﬂ):
(249 =
(X-7)=

(%Z—QL):
(x"-1)=
(4t -9) =

(x"_25)-=
(x-=-H) =

b o @ Lyt us] factord! aay sl factor gie bl 13) ¥ Laal Lo Jie Lalas LLe




Simplify

2x%2—7x—4

3. -

xX2—4

x. - H
(2 -2)(x+2)

- x-Y
(o-2) (L +2)

[ 4

2x%2—-3x-2

2x5-3x -2

2%t .Fx -H

(2x+1)(L-2)

(2x+1) (x-4)




-toyall dols
log, (MN) =log_ (M) . log (N),

P JUa
log (32) = log,, (8.4) =log_(8)+ log,




_: 6 g0} 2\:\«_.,;\__.> _y
'Ojo_(NK) = K. 103 (M)
' Jla
\Ogaql: 2“)334 = A.2 =y

- - (\,0_2\3_)\_33)“ 3 MD\ C—\;ﬂ.ﬁ_é

O log M -M logq(a)K.: K




PR AR\ R RPORR SN R &
(E')Lpamo( DI SWBEEN
[o (3X> | 5
4 03 (3x) - log (V)

= 1093 4+ log x - fog (V)

<S‘m8|€ log ) Lo -

21log (a) + log b - log C

log (a”) + IOS b - \03 C




Tlog I onsly Jsas !

O g Ll

l0g,(HN) =log, (M) 4 fog 4 (N)

log () = loga (M) - log,, (N)

log, (M") = K. log o(M)

aP*M.M , log (") =k

| log, (H) = ';%&;{Zf




oL \e ) O
13X -5 = 7 '

2) e**_3 =5

QX

=e :S-\--:\‘ = elX:‘Q
2X

\ﬁe =Inld =>ax =Inid

==y _ In 1A
X = A
3) In (x+3) =4

\ 3 4
eh('fﬁ- )-:@ 37(—\-3262

> x.e-3




>3 =6X+18 = -\8+3=6x

N

SE6AA=-\5 > 37>

6
g}x+a _1




7Y -4l =3

A-Y=3 > x=1
or”
X-Y=-3 >x=1

g)\l?(.-l-l =5

q) 7(,?——61 =0

=% -9 23> =9
[xl =3 = A =30V X=-3

10) 4. Sx +4Y:=-o

(x+4) (1) =2 =1
X = -1




How to Solve

_Z}J‘)VJ] LJJJDL&AJI ~ |
AX+5 =11 > AU =6




A S Us\eall -8 |

- Qx= 76 $7IOSZ<QX = ‘03176
:}9(:-’-4

,81_3:5 $€x=8

£
lne =1ln® = 2=Ing

_ b el o Us\edll Lo

2

09 (X-T) =8 = 1o 191 15
= -1 =700

> X = |p]




Intervals R ianka

Notation Set description Graph

{x|a<x<b}

{x|a=x=1b}

{x|a=x<b}

{xla<x=b}

{x|a<x}

{x|a =x}

{x|x < b}

{x|x=0b}

]
) R (set of all real numbers)

sloall sle K8 Ll uiaall o3,

EXAMPLE 5 = Graphing Intervals

Express each interval in terms of inequalities, and then graph the interval.

@ [-1,2) = {x| -1 =x<2}

0 2

(b) [1.5,4] ={x|15=x=4} e

() (—3,0) ={x| -3 <ux}




=
EXAMPLE 4 Graphing Inequalities

(a) On the real number line, graph all numbers x for which x > 4.
(b) On the real number line, graph all numbers x for which x = 5.

| | | | | |
-2 -1 0 1 2 3
Figure8 x > 4

< | | | |
-2 -1 0 1
Figure9 x =5

In Problems 41-44, graph the numbers x on the real number line.
41. x = -2 42, x < 4

Y1 . [-3, )
L’R ("°°/ L|>

L{3 . ('1100)

yy. (o0, 3




e AXA-5<1 = 3AX <Ia

1<6’$ (_0016)

AX+H T > -3 > -3

= 2<L1 > (-0, 1]




M) Ase)) Sulin 5 DUl Yo

SoL o S 1)
A =C




(> ot <) adutis ;A\S\sl
(>) On jenl =58 15) (1
2] <c¢ > -¢c<x<LC

dx -2 <3
- A » SR T o)

1< ot £5

s ‘
( <) SCNEA RIS EY I




_:M

| X| = C isequivalentto X=C or X=-C

PROPERTIES OF ABSOLUTE VALUE INEQUALITIES

Inequality Equivalent form Graph

PO [ e = = e

2l E==C SGE=ra=lc

S N D G O

o sl = e X=—c or c=x




AV st s QQJ_Q—‘-':J

sioal Blhta das 35U (s o geSl
Oe YOIl S5 eeas, 2
2o W s

o lgh =]
9‘63\__(‘\(2&“)“ VS
coedl Aol X ) geb dS Ju -C

, Z_‘;L'A\ ) Y
Sy cax® 3x-1 cdla

flay=a()",3(a)-1 =173




Y Domauind! oD o
> G55 S X I 1y Tt @ N 5 Domain
S1 el s 51y b Zowls Lesh Lo 5 3984
-l sas Log b gss

x’\p_& QL.\:‘A (Denommqbrqb 0) \.%\\ _
J.a—,DO_yCol

l\
f(x)':—)f:—i > x-2=0 5>xX=3 v —:dls

Domain = All real numbers eycepet & (-c0,2)U(2,00)
ovr
R/1a%

(Even Root 2 0 ) <o yiall v

531 Juall Csile 050 31 v WX g <57 9Pl jall

Jad SSsla )

f)={x-5 3x-520 > X>5 VvV : J¥a
Domain [ 5/00)




(Rook in Denominator ) Plas 4 s josdl _N
( Joo Solo yanly ) £25 0 < jal Cdlo ¥
('U: ! 2>X-170 => X717 v 0%
5 N -1
Domain (1, 00)

(g tvy) |, (070 Syl 2
0< Gl J3twle P ¥ %

)

T zln (Xa3) K350 > X>-3  : JUd

Domain (-3 ,00)
Log (-SX +7) = -54+7 Yo » -5¢7-7 =
i ', 7
—Sx</r_‘_;’r > %L = Doman(-oo,-s-)

—

-5

.(No Restriction ) aatbal aguh -0
SrPeiES | IO (R SNPYSRE VISP PA -1 i)

PN
§<x>=\1—«\ = (-0, 00)




x No yestrichHon y
2

e~ — 1O
- | )

Domain: (-

/

: A M1 A)ls ¥

oo )

¥ No yestnichon 8"'\9&[ CpsS2C 4




(Combine Al Rules ) A\ Jlgu!
- Jha
A -2 ZO ">7(7/Z J.Lz.“(m_\

X-d£o=p X+3,-3 @l gn.T
Combwne: L3R and X33 = [2,3) V(3,c0)

A\ S s\ JCa

Ples | 0 ¢\eh

. SRGEPES | A ELT
Tles 5 jd=| o amlgelos
0 < G\ $51ok
[FAEYERIS
Tols aﬂ)_u
Wl> a5
c-1,1]
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Outlines : -
1-Types of Funchion.
& - EXponential £ log Properties .
2_ Domain of functions:
Y _One to One functions.
5- Range £ Inverse of funchions.

b - Trigonomednic identities X Simplify.

1_8'%9\\?\/ MWe Tr‘\gono metric.




1) Type of funchons

-'F(%) =762+37( +

. X
. Q(?() A+

Aoy = 1)

.[‘(7(.)=\7£-

.'C(QL)‘:.ex

. f(%): ,03

.f(%) = Sn , Cos, }an




Log and expo graphs

SOME FUNCTIONS AND THEIR GRAPHS

Linear functions y
f(x)=mx+b

b

/1 x

flx)=mx +b

Power functions

fx) = ¥

Root functions
flx) = Vx

Reciprocal functions

Absolute value function

f(x) = |x]

Trig Function Graphs

COs X




1-2 Classify each function as a power function, root function,
polynomial (state its degree), rational function, algebraic function,
trigonometric function, exponential function, or logarithmic function.

1. (a) f(x) = (b) g(x) = Jx

@)mﬂ=l%:2 ) u() =1— 1.1t + 2.54¢°
(e) v(t) =5 (f) w(0) = sinh cosH

2. (a) y=m" (b) y=x"
(c) y=x*(2 — x°) (d) y=tant — cost

\)

(e)y=1+s




2 _elaluating Funclion-

1.4 EXERCISES

1-4 Use the Law of Exponents to rewrite and simplify the
expression.

4—3
2*8

1. (a)




3. (a) b°(2b)*




23. If f(x) = 5%, show that

flx + h) — fx)
h




Laws of Logarithms
EXAMPLE 1 = Using the Laws of Logarithms to Evaluate Expressions

Evaluate each expression.
(a) log, 2 + log, 32

(b) log, 80 — log, 5

(c) — % log 8

Law
1. log,(AB) = log,A + log, B

A
2. loga<g) = log,A — log, B

3. log,(A“) = Clog, A

log 6 6
loi 5 log(i) and (log, x)* = 3 log, x

log,(x + y) &= log, x + log, y




39-41 Express the given quantity as a single logarithm.

39, In10 +21In5 40.Inb + 21Inc — 3Ind
4. LIn(x + 2)° + 3[In x — In(x? + 3x + 2)°]




39-41 Express the given quantity as a single logarithm.

Y'39. In10 + 21n 5 V40.Inb + 2Inc — 31Ind
4. LIn(x + 2)° + 3[In x — In(x? + 3x + 2)°]




35-38 Find the exact value of each expression.

35. (a) log,32 (b) logg?2




EXAMPLE 8 Solve the equation e = 10.

SOLUTION

The following formula shows that logarithms with any base can be expressed in terms

of the natural logarithm.

Change of Base Formula For any positive number b (b # 1), we have

[ B In x
Op X Inb




51-54 Solve each equation for x.

51. (a) e " =6 (b) In(3x — 10) =2

52. (a) In(x*—1)=23 (b) e —3e*+2=0
53. (a) 2*° =3 (b) Inx +In(x — 1) =1

S1)




51-54 Solve each equation for x.

51. (a) e " =6 (b) In(3x — 10) =2

52. (a) In(x*—1)=23 (b) e —3e*+2=0
53. (a) 2*° =3 (b) Inx +In(x — 1) =1

52)




51-54 Solve each equation for x.

51. (a) e " =6 (b) In(3x — 10) =2

52. (a) In(x*—1)=23 (b) e —3e*+2=0
53. (a) 2*° =3 (b) Inx +In(x — 1) =1

53)




2 ) D omain
AN S 4t Aol

0 #= 2ol

0\< PRSI KN

o< yazlJslsle
0 < Gl P51k
LDV 5yen

Lols Z\ﬁ)&,o

’La:b 49 )0
E"",,/ 13




19-20 Find the domain of each function.

1 —e* 1+
19. (a) f(X) = | — eel—xz (b) f()C) - ecos;cx

20. (a) g(r) = /10" — 100 (b) g(r) = sin(e’ — 1)




19-20 Find the domain of each function.

1 +x

cOs X
€

Vb) fx) =

20. (a) g(r) = /10" — 100 (b) g(r) = sin(e’ — 1)




Ll) One 4o One FuncChon
A oli=n Y Aad Ua.u aalzn X a8 & %

FIGURE 1

f 1s one-to-one; g is not.

[I] Definition A function f is called a one-to-one function if it never takes on
the same value twice; that 1s,

f(x1) # f(x2) whenever x; # x»

¥ bl ghi I5)4
AN & Gyn oo 250

not one _1t0- One

Horizontal Line Test A function is one-to-one if and only if no horizontal line
intersects its graph more than once.




'DL\:_E)('Z.

ot One _ Yo —One an ) oo
- oy U On (=) awgb

£ 3ba Go 28 2 gha
nok One _+o ~0ne .




3-14 Determine whether 1t 18 one-to-one.

9. f(x) =2x—3 10. f(x) =x* — 16




EXAMPLE 1 Is the function f(x) = x° one-to-one?

EXAMPLE 2 Is the function g(x) = x” one-to-one?




@ Definition Let f be a one-to-one function with domain A and range B.
Then its inverse function f~' has domain B and range A and is defined by

) =x <= f)=y
for any y in B.

FIGURE 6

The inverse function reverses inputs
and outputs.

domain of ' range of f

range of f~' = domain of f

For example, the inverse function of f(x) = xis f~'(x) = x'"? because if y = x7,
then

') ="' =x)*=x

CAUTION Do not mistake the —1 in ' for an exponent. Thus
f~'(x) does not mean —
f(x)

The reciprocal 1/f(x) could, however, be written as [ f(x)] ™"




3-14 A function is given by a table of values, a graph, a formula,
or a verbal description. Determine whether it is one-to-one.

1

2

9

5

6

15

3.6

2.0

/,




EXAMPLE 3 If f(1) = 5, f(3) = 7, and f(8) = —10, find £~'(7), f~'(5), and
£1(-10).

cancellation equations:

)=y & fy)=x

fY(f(x)) =x forevery xin A

f(f'(x)) =x forevery xinB




@ How to Find the Inverse Function of a One-to-One Function f
STEP1 Write y = f(x).
STEP 2 Solve this equation for x in terms of y (if possible).

STEP3 To express f ' as a function of x, interchange x and y.
The resulting equation is y = f~'(x).

EXAMPLE 4 Find the inverse function of f(x) = x° + 2.




2. [5+5=10 pts.] The graph of f is given below.

(a) Explain why f is one-to-one.

(b) Find f~1(2).

Figure 2: The graph of y = f(z).

Figure 2: The graph of y = f(x).

not one sl one to one i s S35 A3Y Lowll Jiliws (o8
to one




21-26 Find a formula for the inverse of the function.

21. f(x) =1 + 2 + 3x 22. f(x) = j’;; ;‘




21-26 Find a formula for the inverse of the function.
4x — 1
2x+ 3

V21, f(x) =1 + V2 + 3x 22. f(x) =




21-26 Find a formula for the inverse of the function.

23. f(x) = e*! 25. y = In(x + 3)




x
20 — 1

3. [10 pts.] Let f(x) =1In (

). Find f~'(z).







=

5. [10 pts.] Let f(z) =e*™! +2. Find f~1(x).




3. [10 pts.] Let f(x) =In(2° —1). Find f~'(x).




6_range of e tunchion :-
V1N Go B0Wl X w5 Ero 9B %

- Domain Il = gy




1
2. [5+5+5=15pts.] Let f( ):29;11.

(a) Show that f is one-to-one.

(b) Find the inverse function of f.

(¢) Find the domain and range of f.




X

(Lot Plx)- €, Fnd P ()

+ 2¢ X
Domain of E(x) :_




57. (a) Find the domain of f(x) =

(b) Find f~' and its domain.

In(e* — 3).




3. [10+5=15pts.] Let f(x) =1In (%—FS).

(a) Find the inverse function of f.

(b) Find the range of f.




4. [545=10pts.] Let f(x) = 3" + 1.

a) Find f~1(2).
b) Find the range of f.

4. (10+5 =15 pts) Let f(z) = In(2x + 3).

(a) Find f~1(x).

(b) Find the domain and the range of the function f.




@ Inverse Trigonometric Functions

When we try to find the inverse trigonometric functions, we have a slight difficulty:
Because the trigonometric functions are not one-to-one, they don’t have inverse func-
tions. The difficulty is overcome by restricting the domains of these functions so that
they become one-to-one.

You can see from Figure 17 that the sine function y = sin x is not one-to-one (use
the Horizontal Line Test). But the function f(x) = sin x, —7/2 < x < /2, is one-to-
one (see Figure 18). The inverse function of this restricted sine function f exists and is
denoted by sin~" or arcsin. It is called the inverse sine function or the arcsine function.

N
~_ "

FIGURE 17 FIGURE 18

y=sinx, —7<x<

THE INVERSE SINE, INVERSE COSINE, AND INVERSE TANGENT
FUNCTIONS

The sine, cosine, and tangent functions on the restricted domains [—77/ 2, 77/ 2],
[0, 7], and (—r/2, 7/2), respectively, are one-to one and so have inverses.
The inverse functions have domain and range as follows.

Function Domain Range
sin”! =ik 0l [—7/2, w/2]
cos ! [—1,1] [0, 7]
tan ™ R (—7/2, w[2)

The functions sin~ ', cos™!, and tan! are sometimes called arcsine, arccosine,

and arctangent, respectively.




nverse Trigo dabd o
O \o gd&n

Ll 8 - )
cLal S el oyl (0

= _ é \1¥
: %Qm&\n < 0 &')\ ("

sin® cos® tan Z\)D ~ X
— 9/22,!-‘\\ ’.b:Q)\ C)JJ—‘ <SJ

Renge of nverse (é
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EXAMPLE 1 © Evaluating Inverse Trigonometric Functions

Find the exact value.

(a) sin_l? (b) cos™'(—5)




63-68 Find the exact value of each expression.

63. (a) cos '(—1) (b) sin”'(0.5)
64. (a) tan"' /3 (b) arctan(—1)
% tan (1)




65. (a) csc '/2 (b) arcsin 1
66. (a) sin"'(—1//2) (b) cos™'(v/3/2)

66. (a) sin"'(—1/y2) (b) cos™'(v/3/2)




opposite

adjacent

FIGURE 1

THE TRIGONOMETRIC RATIOS

. opposite adjacent opposite
sin 6 = cos 0 = tan 0 = —
hypotenuse hypotenuse adjacent

hypotenuse hypotenuse adjacent
csc O = : SCClUES ; coth = :
opposite adjacent opposite

PYTHAGOREAN THEOREM

© CHILIMATH.COM
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=\l inverse ) 5 ol Yoo I3 L A= §
;épro\lei CO&(SM"(:)(_) = yl_xt

- .
O=%In x Gol3)) e (1

- - X AL
Sin O= N - \W\JP(\"

Z\”"—"\H A= r)&-"'\} d_‘).m«a&n,/)\(ﬁ’
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69. Prove that cos(sin™' x) = /1 — x2.




4. [10 pts.] Find the exact value of each expression

(b) loglo 4 + 2 10g10 5




1. [10 pts.]

Prove that: sec(sin_1 ) =

1
V1 — 22

for any z in (—1,1).




2. [10 pts.] Find the exact value of sin (sec1 (

3. [5 pts.] Find the exact value of sin (Cos1 (




7. (5+5 =10 pts)
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(b) Find the exact value of sin (tan_l (%)) :

(a) Show that sin (tan™' x) =




Find the exact value of

(a) tan (sm—1 (
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70-72 Simplify the expression.

70. tan(sin"'x) 71. sin(tan”'x)




