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Choose the correct answer:

5. .. ;
1) f(x)= -3%:_—2 is discontinuous at x =

A-1  B)2 0)1 D) —2
2) }l_r)r.}o cos™1 :x-_24) =
s A s
Ay-= B)> 0-% D)3

i x3_1
3)f(x)={ P ek

is continuous at x = 1
—x?+2x+1, x>1

A) True B) False

continuous is k =

-2 ,x=k
A) —1 B)1 C)2 D) -2
5)Ify = x3e* — 8, theny' =
A) (x3 — 3x?)e* B) (x3 + 3x)e*

C) (x3 + 3x?)e* D)(x? + 2x)e*

6) The function f (x) = x% + x + 1 has a 4 in the interval [1,2].

A) True B) False
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DIfy= @x—1)3, then y' =

A) -3(2x - 1) B) - 6(2x — 1)?
C)6(2x — 1)? D)3(2x—1)
8) DZ°(sinx) =
A) — cosx B)cosx C) sinx D) — sinx

NIff(x) =2 then f'(0) =

4) -1 B) 2 c)-2 D)1

10)The-equation of the tangent line to f(x) = 3x2 — 4 at (1,-1) is:

A)y=6x—-7 B)y=—-6x-1
C)y=—6x+1 D)y=—6x—7
11) (e‘6") =
A) — 36e76% B)6e~6% C) — 6e~6% D)36e~6%

[ﬁlf y = sec?(4x), theny' = 4sec?(4x) tan(4x)
A) True B) False

I\}f)'If y = secx cotx, theny' =
A)cscx cotx B) — cscx cotx C)cscxtanx D) — cscxtanx

w2 -1 a4y,
14)Ify =t* and L, then

A) -t (t+1)? B)t (t + 1)2
C)—t(t—1)> D)t (t — 1)2
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BIE fO) = hig(y)),g(2) = 1, (1) = 6 & g'(2) = 4, then f'(2) =

A) - 24 B)24 C)12 D) —12
16)y = cscx secx, theny =
A)cscx (tanx — cotx) B) secx(tanx — cotx)
C)cscx secx(tanx — cotx) D) — cscx secx(tanx — cotx)

17) The slope of the tangent to the curve x* y = 3 at the point (1,3) is
A)—9 B)9 0)6 D)—6

18)If In(2x +y) = 7x* + 3, theny' =
A)ldx(x+y)+2 B)1 + 12x(x —y)
C)12x(x + y) D)14x(2x +y) — 2

19)If y = logs(secx) , theny' =
cotx cotx tanx tanx

~ In5 In5 e D) =gy

3
20)If y = 3x% — 4x% + 4x, then = () =
A)0 B)18 C)18x D)9%x

. @)Ffy = x**~2, theny' = x**~? 22 4 Inx
: X
A) True B) False

eX—e™%

22)lim =
x=-0 X ‘
A) -1 B)2 0)1 D) -2
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2 . _
23) The absolute minimum of f (x) = 3x3 — 2x on [-1,8]isy =
A)0 B)5 )1 D)—4

24)The value of c of f(x) = f(x) = 4 + vx — 1 in the interval(2,5) such

that f'(c) = LEL@

Vi3 V13 13 Lo
VI3 Vi3 13 =
) 2 B) 2 2 4 5 :

25)'([)11'e value of ¢ of f(x) = x2 + 9 in the interval [—1,1] such that f'(c) =
is

A1 B)3 C)-3 D)0

26) The absolute max;j =3 -3 '
maximum of f(x) = x3 — Exz +1lon[-22]isy =
A)3 B) -3 )4 By =4

A)(—=o0,-1) U (0,1) B) (-1,00u (1, o)

28) The point of inflection of the function f(x) = —X_ 3¢ x =
x%-1 -
A) -1 B) —11 C)0 D)1

29) The graph of f( x) = f(x) =2+ 3% - 2x2 on the interval (—2,2) is

A
) concave up B) concave down

30) The graph of f(x) = siny on the interval (7, 2m) is

A) concave up B) concave down
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31) The set of critical numbers of f(x) = 4

35) ijdx———+c

~ A)True

DE-12,12) 5y 0T o@D D) (—VIZD
A) True B) False
51
33) | cos(Z)dx =
-L 0S (5) 4
A)0 B) 3 )4 D) -3
34) f csc? (—35-6-) dx =
A) COtS(E) +c B) 5cot (g) +c
¢ (%
C)—zg(—S)-H D)—Scot(§)+c

B) False
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36) | sin(x)dx =
J

A)3 B) -3

37) f sec(2x) tan(2x)dx =

) — sec§2x) s
0) sec(2x) o

38) f csc (g) cot G) dx =

A) — 4csc G) +c

C) 4csc (%C) +c
39) f(Zx —1)*dx =
A)—51(2x—- 1)5+¢

1
C)E(Zx— 1)5 + €

4‘0) /e‘x dx =

A)e~% B) —e~2%x

C)—2 D)2

B) 2sec(2x) + ¢

D) — 2sec(2x) + ¢

B) — %4(.‘56‘ (g) + G

D) %4CSC (g) +c

B) — —(Zx 15 +¢

D)—(Zx— 15 +¢

C)e™ D) —e~*
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? Complete:

41) The critical number of f(x) = f(x) = 4x% + 4 1§ covvrereesrer ™™

ee0o e
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43) f(x) = = + sinx in the interval (0,2) has local MINIMUM 8t X =+ceverenssss

------
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) The cvitical number of FOX) = X"-X s .
2) F(YJ = X=X Was L°Cﬂ»l Mmwmum at X-=

3 The valie of ¢ of Foe xUyia in e ivdenad (4,0 sd b
F\(c)=o 15

) The inter val on hich FO) =\ (1-\(") s kcrcqsiuj OM oo

5) Verify Rolle’s Theorem For the faedion Fx)= <w 2x [0,1%]

6) | bedp dx -
%) S—L—, dy -

¢) The Point of inflectin of the Funcion o _ X ok x-

-\

a) -\, b 4 S d) o

a) Thc 3Y¢Ph OF Fog: 3 £t \2¥*-3x  ow *\'\QV\\U\IAL (0/2) 1S
0) (onCoNe uP ») Gew@Ve down

) | @ 4%)>dxs



~Ahe Valwe oF € in Polle's Aucorem F =@ sivx mAhe dwpevval [o1] s

o) 3& B’T% Q) 7{{ D)

. the C(;h'al fﬂ;'l“ Fex)z 7x 48 Vs

A} -1 %) %— ) wow of these Q) ol) veod wu-loor

The absoltc mimimum of Foa: 25 _gx ow {_e,z] (E% B

a) b b) -2 <)2 D) -8
Fo - L"L'\?’ (% (" "C"‘"“‘a
(,\’ \3 (AP o)V q ,-s)
(= Ayo (et (-1,\)
4. X adryx 4%y _
d x%
a 120 B) 66 x ) Gex 132 d) o

“The \la.‘“‘ 0‘: C n ,Ueau Vn.juc ‘“u.(°VQh Fov FLY):I- ;3 " ('/3){5
o) V3 v) -3~ <) 3 4)-3

(L n (Rag) o5 then :\\i:ﬁ e GaM-FO

W o w

o) |- 2%(x+Y) W \& 2¥ (x43)

Q) 2x(x4Y) d) 2x(x+Y)-|

F(xy - [%3 \s Cawr\w sus
a) A W= 2 ) -e

/

d) 2y
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Relating Absolute Value and Distance

> DEFINITION 1 Absolute Value

____________

—x  ifx<0 |-3 {=-(-3} =3
x| =

| S ——

X ifx =0 |4=4

[Note: —x 1s positive if x 1s negative.]

Example: Write without the absolute value: ¥ 4
Note:
(A)|lm —3|=m—3 Af=3-M 0
3w -3z oW

B)3—m=—-@B—mm=m—3
POS\\:\W

RemarKe  p—qg|=|a— b

> DEFINITION 2 Distance Between Points A and B

Let 4 and B be two points on a real number line with coordinates a and b,
respectively. The distance between A and B is given by

d(4,B) = |b — a|

This distance is also called the length of the line segment joining 4 and 5.

Example: Find the distance between given points

(AYa=4,b=9 B)a=9,b=4 (C)a=0,b=6

Solution:
d(A, B) . ’9 . 4| . @ :é RQVV\ATK:
(A) ———+—+—4+—+—+—++—+—+»x d(4, B) = d(B, A)
0 A S B 10
d(A By=4—-9|=|-5/=5
(B) ——+——+—+—4+—+—+—+—+—4—+»x
0 B 5 A 10



d(A, B) — |6 . O| - |6| — iz QQM\G\T\( -

( A > 10.B) = b — 0| = |b
(C) —+——————+—+——+—+—>x ‘(# ) = | | = [D]
0 B

0 3 10 BOAY PR

Example: Express each verbal statement as an absolute value equation or inequality.

(A) x 1s 4 units from 2.
(B) y i1s‘less than 3 units form —35.
(C) ¢ 1s no more than 5 units from 7.

(D) w 1s no less than 2 units form —1.

SOLUTIONS

-------------------

B) | d(y, =5) = | |y +5/ <3
©)idt,7)y =i —7=5

-------------------

| T —————



Solving Absolute Value Equations

and Inegqualities
Steps for Solving Absolute Value Equation: P
o Isolate the absolute value S 13 Adaada
e Analyze the equation " Is it possible to solve?" (O ]
. Aalaalld Ll
¢ Solve the equation Jall dlas
o (heck your answer
Example: Solve the following Equations
1) ‘ X - 3‘ =95
Skepd ¢
Skep2 -
%"*@P 3 %
-3-S or @(x-3)=5 Allaall Al iy gl
v =5+3 oY -%X+3=5
L= B o¥ -X=5-3
_x=-2
x-=_2
Dtep U<
L= x= °
\2-3l=5
|Sl=5
5 =5
:’ ,K - i - 2 ( 8 j
bl Jeial)
" 4
g S W e _
ey o AV 0 | v
Ao yanal 5 5
Set notation ) A A




2) l3x-7F|+3F=2
Stepts 13%-72|=2-%

‘ A -7 | = .
Step 2z Neo Sowbior o @

33 ‘31 -—‘4'—\-4-_—_0'
S‘\{'Pi H \3”6--4 ‘: Cl—?
|3x-‘4\ = 2

Shebd A2
SkepB2  3%x-F:-2 or 3% -F)=2
Sx=2+1 ov -Ix4F=2

3%: q9 or -3 - 2-4

x=3 oV -3 =_9

stebu ¢ k= 5/
K= 3 %~= 5/3

|3.3-F = 2
12. & -zl =2

\a-3F\- 2 5/3\ 1

| 2l =2 : _? N
2 =2 TTI1T

2 = 2

w= 13, 5/



Steps for Solving Absolute Value Inequalities:

o Isolate the absolute value
¢ Analyze the Inequality " Is it possible to solve?"
¢ Solve the absolute value inequality
o Check your answer
Example: Solve the following Inequalities
D lx-3l <5
Stepl e
Slep 2t
Stepd: %-3 <5 and -(%-3) <5
YL S amd - 43 <S
X < 3 and\ -% <5-3
- L 2
‘v > -2
Step y ¢
X < > -2
| 3-3| <% -1 31> -2
b 4l <5 [-4 1 > -2
4y £ 5 worky y > -2

o x=(-2,8)

&
& sl 138 o —= 0 =S

. E , 3 8
e ol Y (e

5yl Gaal il 3883 Yo 5 A Gule dac Yl paea
Interval notation

e J8 Aaad gidl
OS85 iall
Jadl Al

&

==
A2z Aaad yidll

S
daa) yiadl B L)

Wworlk 8!



2) od lx-2l 25

o\ x -2l

oy

-3\ > O

[P x=3 then
13-3\ >o

lol Y o
0o Y o CJ-OGSM‘I'WOFK

So %= (-23) U (3,8)

2) -3l 55
Step 1 : 4
Step 2 [

l -3\ ¢S

Gl il Ll 5
SIS Al s

L
\ 1 1 1 1 1 » X
-2 3

x= (-2, 8.)

00 -

Skep 3: %-3 >SS er - (x-K S

> 543 or -%+4+3 <5
x> B ovr - Y < 5-3
-U <L 2
¥ < 2
B Y ¢
) —>

1 1 1 1 1
-2 3

- o L-oo) —2) UL?,oo)



Form (d > 0) Geometric interpretation Solution Graph

d d

Ix — ¢| = d Distance between x and c is {c —d,c+ d}> Sek noteddion + ; ¢
equal to d. c—-d ¢ c+d

Ix — ¢/ < d Distance between x and c is ‘, (c —d,c+d) Tviesrva \ : ; R
less than d. oo i Miaw - c—-d ¢ c+d

¢

0 < |x — ¢| < d Distance between x and c is (c—d,c)U (¢c,c +d) ¢ & 3
less than d, but x # c. c—d ¢ c+d

Ix — ¢| > d Distance between x and c is L (—2,¢c —d) U (¢c + d,») < ) ; ¢
greater than d. c—d ¢ c+d

> X

> THEOREM 2 Properties of Equations and Inequalities Involving |x|

For p > 0O:

1. |x|‘p is equivalent to x =p (or ‘x = —p. ——F——>x
-p 0 p

2. x| < p isequivalentto —p < x < p. s e S
-p 0 p

3. x> p isequivalentto x < —p OF X > pP. e fop X
-p 0 p

> THEOREM 3 Properties of Equations and Inequalities Involving |ax + b|
For p > 0:

I. lax + b|=p 1s equivalent to ax +b=p or ax+ b= —p.
2. lax + b| < p 1s equivalent to —p <ax+ b <p.
3. lax + b| > p 1s equivalent to ax +b< —p or ax+ b >p.



Continuous: Solving Absolute Value Problems

Example: Solve each equation or inequality

A) \3?‘ -\-5\ =14
C) lana-l1¢ 3

® |zl <g

M IF-3 <2

Solukioml : Thep L. and ke ave done.

SR ¢
By applying definition__ A, |3x.sle 4 _» By applying theorem3
3n,5-4 or -(3x+5)=4
3 =4-5 ov -3%-5=4 |3x+5=UH or 3x+S5--4
Byg--1L eor -3%.9 |3x=¢4-5 05 31 =-9
L = -_\g oY K= - oV X = -3
Stepy: 4 Check
o N= 1‘%1'33
® \«las
-5
v<dds and _x <5 RN
04>_6 e ‘K= (-536)
Step v e (4 check |
- - (-5,75)
¥ ®>-5 *XLS

Y///)f//// )

-5 (o}

5



©) |22-11g3

2%\ <3 and _(2x-1)<3Q 3 < 24-1<L 3
24l € 2% < 3+
2x <4 and 2%+ 23 aESNESEAN)
x22 and -2%422 1< ¥ L2
-x <1
x> -)
Srep Yy 2 Y
o= (-1, 2)
—S¢
=22
-1\ 0 2
L r’D\ |3 -3%|l @2 ‘
H-W
-3 -3 7
-2 £ F-3% < 2
-1 £-3% < -5
LS %
5<% L3
3
s o= Ls,3]
. 37
b by 13

B.C,D



Example: Sewe the Qo\\ouo{w.% g
@) lxzl 53
A>3 or 2L -

(<06,-3) U (3,00)

2% >3+l or 2% < -3+1
2% z 4 or 2%r < -2
vz 2 oY ©x < -1 P

s K= (=00, -1] U [ 2, 00}

C) |[#_zxl1>2
+-3x>2 oy 3F-3%K<K-2
3L >2-F ov _3%k<L _2_F
3Ky -5 or 3w < _9
L £ % 0T x> 3

o K= (-0, 53—) U(ng)



Example: Solwe \@xu\= 392 - &

ey = 3%=-R oF _(x+4) = 32L_Q Alsall 338 (3 ; adaale
Aok Badat (S
aillaal) Gl yailad
CaLall i x 3pm 5l I3
Loalad Y g 138 5 HAY]

U 4+B=3%-% or -%-Y= 3%-3

lQ. - 2% oY -4*8 - 3%{-% i oy i ol 14
Al
ALENG or y = 4 ¥
14 = %
Checke .
¥=6 2x- Y1 W L Qa\Wen
‘é*'"‘-‘ = 3Lé) -g ll"'“\\r '2;(,\\_2 \%'!-\-\\s’]c.+5
\lO\ - \2_2 \5\ = -:
e = \o Vv S # -
a A= 167

Absolute Value and Radical Inequalities

Definition: YFer owy  vem) mwmber

= . i
Foxr exawple

\/(2)7' = Vear =y = 2

o B X 30

Revmone : V =t = \')L“




Example: So\Wwe \f (x-)2 £S5
So\u.\:'\o\'\?. \ ’L’.—il < 5
_S <E-L £S

<
~—Sx2 <L g SYL

.- L —— (gu) aliuy) sddasda
i
AS yall Aas Y SYBLY

= o [y




Complex Numbers

> DEFINITION 1 Complex Number
A complex number is a number of the form
a + bi Standard Form

where a and b are real numbers and@ is called the imaginary unit.

Some examples of complex numbers are

3-2i 145 2-1%
0+3 5+0i 0-+0i

The notation 3 — 2i is shorthand for 3 + (—2)i.

> DEFINITION 2 Special Terms

i Imaginary Unit

a + bi a and b real numbers Complex Number

a + bi b#0 Imaginary Number

0+ bi = bi b #0 Pure Imaginary Number
bi Imaginary Part of a + bi
a+ 0i=a Real Number

a Real Part of a + bi
0=0+ 0i Zero

a — bi Conjugate of a + bi

The relationship of the complex number system
to the other number systems:

Complex numbers (C)

NCZCQCRCC | I |

Real numbers (R) Imaginary numbers
| |
Rational nllmeers (Q Irrational numbers (/)
| |
Integers (2) Noninteger ratios of integers

Natural numbers (N) Zero  Negatives of natural numbers



Examplel:

Identify the real part, the imaginary part, and the conjugate of each of the following
numbers:

(A) 3 — 2i (B) 2 + 5i (C) 7i (D) 6

Real Part  [Imaginary par{y Conjugate Cildandle
3 _2L 3+2L 45 )il LAl ¢ all 3l
2 5( 2_5L
o | # |- Sk
¢ O & e

Operations with Complex Number

> DEFINITION 3 Equality and Basic Operations

1. Equality: a+bi=c+d ifandonlyif a=candb=4d
2. Addition: (a+ bi)+ (c+di)y=(a+c)+ (b+d)
3. Multiplication: (a + bi)(c + di) = (ac — bd) + (ad + bc)i

Example 2: Carry out each operation and express the answer in stand

form
(AY (2-3L) 4 (6 xab) (B) (-5 anl)y (o+al)
©)  (F-3) - (Cr) ®) (-2+7F)x (2-F0)

Solution

(A) ("l-%‘\x x LQ-\- 11.-\ = 2.——6L .\.é’\-ll..a
= (2+6) 1 (342U
R =



B) (-5 +u4d) 4 (e+ol) = _ 5.4l yo 4oL
~ -5t
() (F_3)_ (6+2V) = T _L _¢g —2L
(3-6) & (=3 -2)L
= 1 _s5tL
D) (-2 43 4 (2-30) = 22, 42_3FL =0

Example 3: Carry out each operation and express the answer in
standard form

W (2-3L) (€ 2L (® 1(3-5L)
©) L(14L) D (3+ut) (3-u4l).
Se\u&'m\r\g

m' . o -2
A) (2-3)(ex20) = \L 4+ 1L L _ 6L
\,/7

- \2 vl £ (A1)

- 12 ML 46
= \8 - l'—lL
(B) A (3-BL) - B-5L
. . e .2 . T
CC) L(ﬂ.—?lx)“—' L +L = L—l = 140

(D) (2+4i)(3-Hi)= A 21 120 _ 14 L%
= 9 _ (A

~7 b



> THEOREM 1 Product of a Complex Number and Its Conjugate

(a + bi)(a — bi) = a’ + b* A real number
Qe 488 ya

For examle ¢ (Rt (31 - 37-—\ f-t‘ = R\E=AS

Remarks

For any complex number a + bi,

I(a + bi) = (a + bi)l = a + bi

or multiplicative
Inverse

is the reciprocal of a + bi a+ bi #0
G sSadll

a + bi

Example4: Reciprocals and Quotients

Write each expression in standard form:

(A) ®)
2 + 35 1 +1:
Solution:

1 I 2-3i | 2-3 2-3i
243 243 2-3i |

________________________________

2—-3i 2 3.

13 3 13

2 3 4 6 6 9
CHEC 243 —— —i)|=—— —i+ —i — —
HECK ( l)<13 131) 13 13l 13l 13l
4 9

A ) e
2 Q) die
433) 4a g Sl
b ydilia podaiiud
b sa &
G99 pgradyg
veall | Gubildall
Gl & ghad

&

o sSaall iS5 S
il 5 5 gl 3
Y 4K ) slac S
L) @ pai
(38 e (8 aliall
RER|



7-3i 7-3i 1—i |
(B) — . E

l+i  14+i 1—i 1 — i
4 — 10i ,
- =2 —15i
2
CHECK 1+)2—-5)=2—-5+2—5*=7—3i
Natural number powers of i take on particularly simple forms: ’
. C N
0 S=i=1)i=@ f ol 2 gyt
2 6 _ 4 2 i s il S8
= g F=i-P=1-) =@ roSiscad
13:12.1:(—1)1:- i7=l~4.i3:1(_l~)=. iu.n‘)_(\ag

o~

== -H=0 L= -i"=1-1=0

Example 5: Fvaluate each the following: O ansii + Jall 43y 51
7 @ - Sl aslig e e

LA\ L - L = L LCQCMS V= Y 4 3;

- 24 .0

L = ¢ =z 1 2= UXC + 6

033 o 2

L = L . 1, 38 = 4 xqQ +Z

- 43 3

1"
o,

L EEEN At Ux\ 4+

Relating Complex Numbers and Radicals

> DEFINITION 4 Principal Square Root of a Negative Real Number

The principal square root of a negative real number, denoted by V —a,
where a 1s positive, is defined by

V—a=iVa ~V-3=ivV3 V-9=iVo=a3i

The other square root of —a,a > 0,is —V—a = —iVa.



Complex Numbers and Radicals

Write 1n standard form:

-3 — V-5

(A) V-4 (B) 4+ V-5 (©) (D)

2 1 — V-9

SOLUTIONS

(A) V—4 = iV4 =2 B) 4+ V-5=4+iV5
3-V-S _3-iVs 3 VS

2 2 2 2
1 1 1 -1+ 3i)
1 —V—-9 1-3i (1-=30)- -0+ 3i)
1+3i  1+3i 1 3 .
= = + —1
1 — 9¢ 10 10 10

(©)

(D)

> Solving Equations Involving Complex Numbers

Equations Involving Complex Numbers

(A) Solve for real numbers x and y:
Bo+2)+ (29— 4)i=—4+6i
(B) Solve for complex number z:

(B+2)z—3+6i=8—4
SOLUTIONS

(A) Equate the real and imaginary parts of each side of the equation to form two

equations:
Real Parts Imaginary Parts
Ix+2=—4 2y —4 =26
3x = —6 2y =10
x= —2 y=3
B)B+2)p—3+6i=8—4i Add 3 — 6i to both sides.
3+ 20)z=11 — 10i Divide both sides by 3 + 2i.
11 — 10
zZ = B Multiply numerator and denominator by 3 — 2i.
3+ 20

(11 — 10/)(3 — 2i)
= Simplify.
(3 + 20)3 — 2i)
13 — 52i
13

=1 — 4

Try to solve it

sCila glal) (pa 2y Sl




Exponential function

Exponential and logarithmic Function

Logarithmic function

,/‘(.\‘):j

| )
2) Yy f(x)=2"

8 4 -2

MathBits.com

. Dowmin = R = (—00;008)
Qqnﬂe, = (o[ )

T o) Qass ‘\\fwa\ua\r\ Clye)

B s 4_1

IE =

b>o

bze Foy s c!ecxes\s’wﬂ

Co e 'w\crreo\gw\es

¥ = loga(x)

>
-1 @ 3 4 56 7 8 9 101

¥y = logua(x)

y = login(x)

Dowain — (°(a6)
Rovge = R- (-0(8)
T o) Qass ‘“mce\nﬁ\m Clhe)
B s A_1
TF
by>e ¥ s MCTeAsing
bde Ry s decyeasting

(>, ooyl )
o -
ass2o\s P

-

= \93 x_::S ’&c,ép\'s AL
b

1




@ Properties of Exp. and Log. Functions

daiiy L8 gl g sl | Al ool g

Exponential Function Logarithmic Function
ReymarK 2 RevmarK e
Roe b: Boge €2 Rase e Rese e Rose o
w=\* Y= e y=\eq x Y= legx Yy=leg x
o e 10
= ‘h'z ﬂ: laax
PropertieSs
Y b1 \ o
1. - y ,‘+$ 2. (&‘ _ Q.j PYOPMQSD
a azaa Base b Base e
e X a’f X -

3. (ab) = a ‘a ye E: a 1. \o%,gj = le’gb,cl_ \Aij ‘Vl"j-— Inxs \vu:j
" % 2. leq =2 - logd x_ Yo nx - lnx_\
6. (%) :gL’m— ba . L {33 ) = - 123 33 "4

m
2. a—/,-.___% q &aznm 3.10{ z - B\Oﬂbx W=y lnx
Equation Propertiess, Equation Propertiess,
S a 3 l0g x - log
= O = X = |o X=
a &> x { b! & x=Y
") 4
a-b e a-b uge il Prapech:
l°ﬂbb: gl lne=4
105 i = O ,YL 1 =0
b

Inverse properties s
1. \Oﬂ Lx = x
b

2. L“jbx =1 o

jYd
lhe = x
lne

A = X



(S 9ot
£

o4 q =2
l g3 |7 = bs. — \osb\A =X
Log. Form Exp. Form Exp. Fovm Log. Forwm
g 8l =4 | 3t o = looo 108 laco =3
3 T o
-3 A o
\o A = - S e \ = -4
oA Rl I 3 = | 'Y
-2
log Y= Z :‘1_’ y y = Vi lojq_lt_b: 421
x
S
'.03 1 =0 30 . 1 LJ{\ = 3% \03\ 0 = -5
3 T >
£
ln 1 =0 e 1 (_\3_ -2% | leg 2% = -3
Ya
=2 2 _
149-er 12" = loo Yz -4 g, 3= 5
I
| 1 a 2
0%_'4' F = F R = 64 ‘0386'1:?,
[
Evaluate the &\Lem{uﬂ Y
|é\°ﬂq§
\O%\ 6Ww=1 )03 o.0d log
lo Py _}(;__‘2) Y
RN 71e9-1e 2109 g
lo = Y Y
o9 3 =3 2
= -2 LTl 109 3
l ef'x“ 2X 4l 2 ~I
o =
36 P oy B = éLl
103 1 -0

5



.g How to solve Exp. and Log. Function Equations

A E"?" N\ v\\:\O\\ Twackiown
sl oii 4. T Selate Ahe exponinlial expression
palls laslgsss 2, We Wil have hwe pessilble Cases.

B CoseL
Cose 1 & oatat i il il R
Same lbase Not #re Same base
or How 4o S\l

can be Wﬁ‘H’ff/l bo
have the same base
Hotw 4o Solve
1. Apply Exporintial vuls.
2. So\we for %«

Cndslall Aty LE gllf 3ALS

1. Take g of both sdles

JL:3JJ| u.a.tb.aaa.t.la.s

2. RpPY legs propeties
3. Rslwe for «

L"j arllimic Funchion

o9

ov |n

I\

e A ¥
In g/ log (ods (s 9iam aa s

Every ferm has e

word \eqg or \n

How Yo 8c\ve :
f""‘JLﬁﬁJ-” Ua"l-meéa.\.u.u
L. use preperbies oF \ony
\o CAV\AEMS \cﬁs Ao ewne keewa
salg aa ol o paian (oS adyyle gl (adliad auddica
2. Concel leq Crowa oot Tdes

dpall (pe aiWILE gllf C3iay

3, =W Qev L.

y—) \°3$:>C

Ingllog@hg‘g.h.)agjsuu.“d$ COSa’L
Net Every term has dhe

WOf'A \Qj or \n

How Yo sc\ve @
1. 1&\6\.\' e \ﬁs EX?T e™newn

SV ?m?er-\fxes s? \,63 ‘o
Condlems \,63 WM awe Yem.

3. chayge Fom log to
EXP. Form.-

Y. Solwne Fmr\ 2.



Examples on Exponential Equation

EKQ\MP\&Q So\we ‘H\c po\\ou.)ins Eiuq."tiow:

1 3:: 13 o
® + 4 .
> 2. 3 +£=9
2 = 13_ Y aeyriwia s x
3 = q—é
2 i lalf 3liS Sole HilSe] Ala gls Lilean 3
3 = q ﬂyuaﬁulu:mwé';&mﬂ;;ml 3 = 3
x 2 > =
3 = 3 B Sale] a3 > X< =
= = D el patliad i
x € z
x L= 2_
S-12+2 S| I Lalad
3aLiS sulel AplSo|@me Alla ols Lilaan
3)( = “" @QIMIJIwuiﬁM@AMIdﬂI x
Dc éo 2 - }
|lo _ leq 14 csuane s s 2
33 j l03 2 - IOJ F
xloq 3= |eq 1Y molestoailas s
J J <log2 = |°j 7
4 N :
Y = 109 X J eIl Ualalf Jas
laj 3 )X = lﬁ%
log 2
X+2
5. Yy = €4
L2 3



Examples on Logarithmic Equation

@se A
So\we For ¢

1 \eg=@leg6 - 21eq 4
[
oy () = Yoo

X = \6
&

_—_.5 <= \Q.é :qé
2. leg 3¢ log x= log 32
T + 7
leg (3x) = leg 32
+ R 3

3= 32
= < = 32 -lo.g
3

Case 2.2
1. -64- llf\ 3x =o

In32 =(

33X eé

6

x = _e_ = 134.4F
3

2. log (2%+l) =2
L02~= 3)(-[—,
leo = 3x+l

Q9 = 3 ¥
x = 33

3. leg2x = )9 |oo
2 2

2X = leo
= 5o

4o I (xay) =In?
=y =7
x= F-4
r= >

3. 2109 yzx =0
é
£°=dx
1 = Y4 x

|
»V= —
o

In 2x - 2
2
E = 3BX



Find the value o Y4 ¢

A. leg a5 =94 2. \eqd =y 3. \®q32.=5
s g S s
3 J 2 5=1 = Y=o >5-32
4°- Z
= 332 = 332.
A L = 5. logq @ = €. le = -4
4 01 J 9z =4 13 =
3 \
Y 2: 8 ‘—z’
321'*«3:0 4 3 q =Y
2: 2'
e -y
= V&
7\e9 Y = 1 _
j\é 1 . [eS.L:j 3 3
Y ? 7
= |\ _
\6 =y 2 4 \°3u§ Y
wy % &
(2Y) = 2 Y
% Y= -) y =
4y 2 2
9L - 2 Y 3
3> HYy= 2 \\.laj_}:,,:_‘j q;g
3 rA | 3 "‘
= d= 2 G| | (2) B LZ)
@ = _ 24 -3
u 9 2 = 2
lo.leg L - 3 - L
‘1 B 3 32. 2/3: -3
Y -2
23:_‘_ 3 pe) 3 3_: :2
12 2
243.: L > 9z-2
23
C| -
2z = 2«3 S UsaMe
g _3 Ay e gllf ¥ alas (o Ailal) ALl (ole LA ASY gaan o

£ 9V 3okl o oycilao JAGAS AlM] LiA 438a50 ¥ 9\ Sebadldl o
Qollall il slaay Jaag Exp ol log JI (o Jagaaidl o9
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Functions

& Definitions
a Ways to representing functions

Evaluating functions

ﬁ Domain of functions




Functions

@ What is a function?
INPUT x
A Bunchion ig oW mapp *(
e )"“\(:5 ‘:: twpu omal |jFUNCTION f
COWe ow ?\\ N
)L
OUTPUT f(x)
A functions may be defined by:
o Arrow Diagram
e Set of ordered pairs
Functions

o An Equations
o Graph

Functions Defined by Arrow Diagram

To be function: For each element in the first set there L
correspond one and only one element
in the second test
Domain: First set

Range: Second Set

X ) % 3 % 3
) > ©
2 6 1 / »5
H > ). »! 5 S
Y y &~
Function: Yes Function: Yes Function: Ng
Domain: {1,2,3,4} Domain: {1,2,3,4} Domain:

Range: {3,6,3,2} Range: {60,3,2} Range:



Functions Defined by Set of Ordered Pairs

To be function: No ordered pairs have the same first
component and different second
component.

Domain: First component

Range: Second component

Determine whether each set specifies a function. If it does, then state the domain and
range.

(A) S ={(1,4),(2,3),3,2),(4,3), (5,4}
B) T={1.4),23),3,2), 2.4, (1,5)}

A) B)

Function: Yes .
Function: No

Domain: {1,2,3,4,5}
Range {2,3,4}

Domain:

Range

Functions Defined by an Equations

To be function: For each value of independent variable x
there correspond exactly one value of
dependent variable?

Domain:Set of all possible real x-value which will make
the function “work” or “defined”

Range: Set of all y-value corresponding to domain value.




Example:
L

4= At 2 Y= x* x=
%)Y ~ |3 x]
-2 | © 2| y 4 | -2
- 1— "1 - i 1 ) 1
o | © 010 o | o
1|3 o 4|1
2 18 214 yl 2
Function: Yes Function: Yes Function: No

Note: Itis very easy to determine whether an equation defines a function
or not if we have the graph of the equation.

Functions Defined by Graph

To be function: Vertical Line Test (VLT):

Function: if each VL pass through at most one point on

graph.
Not function: if any VL pass through two or more points
on the graph.
T 2 L
4= % & 2% g =% x=J

\ / \

\ / k‘\‘ / ®r_—

. ﬁ |
\ 4
0 5 \ 5 qd g P P k 1
\
Function by VLT Not function

Function by VLT by VLT



Example: Determine if each equation defines a function with
independent variable x

A) ‘j: 'X—L-\— H

Q) OL?'*-‘A‘L: \G

$2_ 6

2

9 =& V6 -x2

R

i

Vi

c) &3-’)5- = i
49z 4 %
3=%t&%

1
-—/l._-—-—-"""
|
il - - }
LI

5

|
|

T |

’ - [
[

Example: Determine if each graph defines a function

Not function

16.

17. y

10

T T

Function
VDovaiwn =Q

Rovge = 3

-10T

=10

Not function

I

Ala) dal 43 Al s Ad2aNe
Jiaill Gy (g 2all g Jiaall
o ) Gull A Al



E Finding the domain of Functions

Polynomial

c(‘l\: "‘1-\— AN 5\

Domain= AW vea\ wuwoes Q

R ov (~005 00)

Fraction only

L) %
< -4

Domain= \ootrew

QK?(&SS\QV\ { o

Square root only

VC'K'): e\

Domain= epYression
Mwden vob\-_?, o

square root on bottom

Square root on
bottom on x only

square root on top

Fon 5 O %t -4y
- v_ - 2, S unden Yook >/.O
V X4\
N e %*z0° s Bottem £ 0
'] n ‘o

wnder Yoot $o . Take f'll‘%(,cj'l‘ﬂn Take nters .,

Example
Polynomial Fraction only Square root only

Foo- \¢r 3% —x?®

\S

xX-3
%-3to0 = XL

& Damain =z R-13%
T e DU 36

Cm =

feod= Vx-3
x-3> 0
xz 3

s Dowmaln = [ 3,00)

square root on bottom

fen. _ %
V<2
X-A Yo = x>D
=2

Dewmain= (% 00)

Square root on
bottom on x only

Ffon= 2 _
Vi -2
s X0
« V-2 20 = Ixg 2
=+ %#Y

square root on top

o= Vxx
%t 3

o Xtl 20 =>’)0;—l
e Xtdf0 = KXE -3

-3 "1 o

] Z=="
e

Dowmain = Loy4) U4, 00)

Dowainz [ -1, 00)




Example:

2

Foy: 2 \6

Deowaiin = Q z L-00,00)

x
224 \6

Pooy=

‘7‘1 +\6 = . Were

\S nosubl'\')c.

oo Dewainz R- (~00 [00)

3 =\[lo-9.x
l6-2xZ0 > o2 AX

= S5z«

'I\«(\():

x>+ 27
7634- 27 £ O

3
o K3E 27 Supm
= K -3
o Dowmaln = R-3-2%
(— 00, -3\ U L"3/ 00)

Find the domain of each of the following function

?-60: x
2E_N\G
x*_\6 %o
_ @ 3
(x-4) (x+4) 0 \,U\.\ l A
XFY ov 3 -Y
oo Dovuin R, £+ 34
oY R— 1-‘-"') "Ll'}
(005 -4) U (-4, 1)U (1, 00)
9 Xy = 2
V IO — 24
O- 2% S0 => o > A%
S>> X or K LS
. Dowmain = (-o00 33) i
o ——— ﬁ_
S
6(9(‘\‘_ 2 —
lo— V 2x
° ?-X?,o — 1 *}C;b
o LO—\/;-‘X F O
lo ¢ l/;)(
5 * T >

Dowain = EO)S) O (61 00)



ﬁ Evaluating Function

@) Find /(6), f(a), and /(6 + a) for f(x) = %
@) Find g(7), g(h), and g(7 + h) for g(x) = 16 + 3x — x°.
Find k(9), 4k d k(4a) for k(x) = 2
(©) Find k(9), 4k(a), and k(4a) for k(x) = Ve — o
SOLUTIONS
15 15
(A) /(6) = _3 —?—5
15
fla) = 3
76 + a) = 15 _ 15

6+a—283 34+ a

B) g(7) =16+3(7) — (7)2\ =16 +21 —49 = —12

g(h) =16 + 3h — I?
g(7+ h)y=16 +3(7+ h) — (7 + 11)2 Remove the first set of parentheses

and square the binomial.

=16 + 21 +3h — (49 + 14h + hz) Combine like terms and remove the

parentheses.
=37 + 3h — 49 — 14h — I? Combine like terms.
=—12—11h — h*
2 2
©) k) = Vo — 2 ZEI.’Z V9 = 3, not +3.
2 8
W= e T T Va2
2
k(da) = =" Vaa = VAVa = 2Va.
2 Divid t dd inator by 2
= ivide numerator and denominator .
2Va — 2 '

Va— 1



Evaluating and Simplifying a Difference Quotient

For f(x) = x> + 4x + 5, find and simplify:

J&x + h) —f(x)’h 20

®r+n  @fcth-f @

SOLUTIONS

(A) To find f(x + h), we replace x with x + & everywhere it appears in the
equation that defines f and simplify:

fix+h)=(+h)>*+4x+h)+5
= x>+ 2xh + h* + 4x + 4h + 5

(B) Using the result of part A, we get

f(x+ h) — f(x) =x>+2xh+h +4x+ 4h + 5 — (x> + 4x + 5)
=X +2xh+h +4x+4h+5—x* —4x— 5
= 2xh + h*> + 4h

fx+h) —fx) 2xh+h>+4h  H2x + h + 4)
h N h N i

(©)

=2x+h+4

A Gl

graphing)
( function

[i] Scan me
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Graphing Functions

Intercepts of a function

Finding the domain &Range from a

graph

B

Identifying increasing & decreasing
function

Linear Function

Il ~)

Piecewise Functions




Graphing Function

Intercepts of a Function

y or f(x)
A
y 534 (4 £ shiall ¢ Jall (X/ y) or
yintercept | (0 1(¥) /¢
(e=sy \[ )

Ly or f(x)
|

> X

\ X 2554 (4 £ shiall ¢ 5ad)
x intercept ( 4y=o)

u- 3K
2%+ S

Example: find the domain, x intercept, y intercept of OOz

So\u\ie\/\ |

= v =-S5
2
:\ (] ‘\ = - -i
WNeowmaln R SL -
= =00, -2) V(S 09)

¢ K- '\v\f\-crceQ)r LYy =o)

Q= U I
3x =14
= HEL &
> K= =

o - '\V‘\‘me?\- (%=02)

Y‘Qs): Y - 3Le) e i__
2 15 5




Finding the Domain and Range from the Graph

) i pua ) A )
A i Y LD () g

&Q\:A .
dot | . -
Domain f = [a, b] Domain f= (g, ) o) gl O (it g
Range f = [c, d] Range f = (-, d) Sl gl Gigan G gd s
(@) (b)

Example: Find the domain and range for each graph

f
s i/or - Xor ()
BUNEN 3 )]
\ 2~y = (0 | y=
3 \\ | T B A 2 g —4 ARERE
\ 1
y = 10 ' \ \

5 g 4 ﬁ\f“— " W)—
VDeweorwn = (- 3) é] Deowmain = (-4> ":') Qowain = ('—m’ S‘)
Range = L[5, y) Range = (-4,3] Rovge = 4,3

FCLY= -5 E)= I LC» =

W % Find the domain and range for the following graph

Bnd Ran, P, L.
al) ) ¢ Clal

y or f(x) ) Jaiaill (e Jlanall g
A

BUEEN

T
U




&) Identifying increasing and decreasing function.

S 4

§ (3,4)
Constant 3 -
(v}
| B B T
2 1 5
Decreasing
(5,-5)

L oxex = Rog < Foy
% <% = b)) > Fx)

<k = boe) = Foyy,

f(x)
A A 9(x) hx)
\ 5 A / A
\ 5 X }B) T
f(x) = —x>\ el
A, g(x) = 2x + 2 ‘ .
— ! > X " > X ) ? .
(120 ~
\
\ (<35
IMEA AN )
l Constant on (—c, )
Increasing on (—, «) (c)

Decreasing on (—, x)
(a)

[N =
—adB
'>"\

~
~N
L ¥
~
~

(-2,

-5 ol b
LO7=\)

Lo)-1)

c
-

Decreasing on (—, 0]
Increasing on [0, )

(d)



&) Linear Function

GRAPH PROPERTIES OF f(x) = mx + b

The graph of a linear function is a line with slope m and y intercept b.

f(x) f(x) f(x)
A A A

N 7

b

» X

m<0 m=0 m>0

Decreasing on (—x, x) Constant on (—, «) Increasing on (—x, )
Domain: (—o, ) Domain: (—, ) Domain: (—, )
Range: (—, ) Range: {b} Range: (—, )

a Piecewise-Defined Function

Functions whose definitions involve more than one
expression are called Piecwise- defined functions

Example:

The function f 1s defined by

(4x + 11 ifx < =2
fx) =43 if-2=x<=1
—x+1  ifx>1

\

(A) Find f(—3), /(—2), /(1), and f(3).
(B) Graph f.

(C) Find the domain, range, and intervals where f is increasing, decreasing, or
constant.




Piecewise-Defined Function

SOLUTIONS
(A) For x < =2, f(x) = 4x + 11, so
f(—=3)=4(-3)+ 11 = —1
For =2 =x =1, f(x) = 3, so
f(—2)=3 and f(1)y=3

For x > 1, f(x) = —3x + 1, so

(B) To graph f, we graph each expression in the definition of f over the appropriate
interval. That 1s, we graph

y=4x + 11 forx < —2
y =3 for 2 =x=1

y=—3x+1 forx > 1

/ I,

(®)) Domain of f: (—o, —2) U [—2, 1] U (1, ®) = (—o%, x)

qu\ﬂcs . (_00 ) 3,]
\:ivxcreaswg ont (<00,-2)

decreasing ove (15 p0)
Constadit ot C_2,1]



Even and odd Function

Algebraically: A YacMon is

Bvem: & T - Koo
odd : "R V(v = - L 9.

Graphically:
Even fumetion : S:Swwv\e\-ﬁc with Tes?zcz&‘ o Y ans.
C')Glek ?\Mc&{ov\: S~3mw\e'\-\'\c. \D\f\\z\ \‘QS?&&\' '\'c GN‘\ \WN.

Eh(o\m?\& So\wsﬁoY\ CQW\W\EM'\-%.
fo= A\ Y. S PN e L A
A dom5) o\l AN B\ A 5)
T Add O3y yoad GsGAY AL 2AN - ua
z(\zm) ST 2 O >

. &=0) yad\s k. £ O=o3ls

~ Rony 1 evemnm

3 3 ,Aa).“h\m_:\w&\s V30

Coo- < » = :’-(—:&) = (=x) X (=%) > 3 = >.s

3 u‘f\))_&.ﬂ\&éysv 1,&3)__,.9

e cAas BB AL AL G\s
3

= -(K-\-g&)

= . §F (x)
L RO NS OAA

N i J ]
4 ) = (= — © - .l A\
fO0e % & B4, FEO= Ex) 3069 ©2 55 DVl WA & a3 gl Shknsy
‘.‘ ~— . - - . .
= X -3% Ao Ny Anms 0N AN L G208
£ Foo
—FU\?- -3:‘*—3')(-

+ % 0

N ieAwer




Eaamles < iomS CommerntS.

Res) = | =\ S = =) = L) = e
tien

e - V? ‘F(’ﬁ)=J: -#‘?Cs)
-?(':n) S - /X— '# F(‘x)
N ikher

TGx)= \X\-\ FEx) = \-=\ _\ \ /
= =\ _\ _

5 \'{/ 5
- Pbﬁ)
Even . )
A?L:ﬂ: - tL-y:)=_L—'s:\.___-tCX)
odd
Qe)mﬂcr\iz
| E/E = FE
e E % // T
Q0 =0 Oxo=Ft HeT

Ex0 :N'\‘\\/\E’f Ex0=C E/O il



Even, Odd, or Neither Worksheet

Determine whether the following functions are even, odd, or neither.

1. f(x)=4x - 3

4

3. fx)=x"-4

2. f(x)= e\ +\

SRS A

08 6 4 -2 2.4 6 810
2

NiVwer

even

4. f(x)= YS X}

SRS A

A0 8 6 4 408 6 4 2 [ 246 810

EAE SN

2
4
6
8

=

odd R
Even odd e odal  Evemn
X s 1 )
7. f(x)=3x 8. fx)=x -2 9. f(x)=3x+ 4
fex)= 3¢wt £ = (—v:\ -2 Ty s 3w iy
=3 =~®-2 = -3% ay
- FM E FOO ¥ nCsc)
-Fes - (2-2) -V - (3 ay)
ENe 3
= X a9 = = 3% _q4

Neiline Neither .



ENew~n  Evewn oqlcl elea

«\‘

10. fx)= % — s 1. f(x)= 10x + 5T 12. fx)=2(x+1F
LV -2y 8| FEe® =lot-5) 45 Fon =2y 1;:: x~2)
eV ewn

T = -\ox -§ = 2%

= 9 _ = AR Y
s * Gy

= Leay P2 2-w) Ay (- x) 4y

- = -\
ton: - Uoxas) = 2wy

tcven
= New-5 + F(*)
# Coxy
iekhor -0 (2w rqx *4)

= —1*" ="\ % -'-\
# Loy natvher

Multiple Choice Questions
1)- whic of Ane t-\\enhs Fuckion 32 weiler evew wmor oddl.

) ta=7 v) TGnve % ) -\ A Foy= 1

2)- Whidh o Ave t.\\mm% Fumekion 18 o odd Qunchiew.

A F: I ) Reoe <t 3

) RLare o d) Lens 2x

. e Tun chiow S5 on eNew :\w\e)«'{e\;\.

ay. True b)- (alse.

4)-  “We Tunchiow T evys —— is

=_\

) evewm L)- odd Y- Nihwec




Inverse Functions

One to one function : A one_Xo _one Funedion 1§ g FuneXen
Lthere eacih dwpuk (X _vadue) oy o, w\'\':s\_xe
ok Put (y-nalue)

Evawle ¢ Determine if each the following function is one to one
f= {(79 3)9 (89 _5)9 (_29 11)9 (_69 4)} 'S °“<’-\’°‘QV\Q'

h={(-3,8), (-11,99), (5, 4), (6, @)} 'S *Lone-do_one

Is the Function a One-to-One Function?

Horizontal Line Test (HLT):

One-to-one: if each HL pass through at most one
point on graph.

Example Determine if the function f(x) = —%x + 2 1s a one-to-one function.
fuoa= - -?3‘—')({'9- FOO = gl’)ﬁq—\-‘-\ gbt\:‘ \x\

“ N W s

\ T fx) T f(x) v 5
y=h
\\ . /\ )

LI LI I I & 1 1 I =1 =] ¥
X
\\ B 3
A K 4 3 2 19 1 2 3 4
-3

one _+o one not one _to.one hot one_to-ort

-

N




Finding the inverse of a function

A) Inverse of order pairs function

i
TEE (s aoedo-one > BV § (1) T (9) As w R ¥

TP £ is not ometo-one = T dees nok exisk.

Eq‘aw\? \e 2 Far eacia ol the FO\\Q\A‘\I\i Pumckion gi\«cl F“.

= L¢3, (o), (3@
% 'S nek ovne _Ao _ove 5 ?G\ does Vtg‘\' QX‘.S*.

F=1 C1h2) , Ca,a), (3,a) §

T s one-_Yo-owe 5 e - 1 C2,1) 3 () ,("\ .&\}

Dowain 1= Ra,u,af = Ravgqe & .
an.f)e, ! - 1! 5 %) A = Dowain C.

B) Inverse of the equation function

V= AR-5
= Ax-
Step 1. Change {(x) to y. 3 =S
X =924_5
Step 2: Switch x and y. j
X+S = 1:‘
Step 3: Solve fory.
Step 4: Change y back to ' (x). e Q) = S




« Metod 2 2

0S5 Bl iy llas S Jga -
cousall g 7kl pan Aulas
el i) (el Y

Fbﬂ:— 3% .[—2.

z (z~2)/3 ¥
! X 3 1 =3
3T r— 2
! + 2 T — 2
3 + 2 x
1 T — 2
f ) = S5

Romaxik ¢ Domain of 9'\ = Qomae oR C.
QQ'V\SQ. o Q‘ Q.\ = Dowmaiwn QQ g..

Exa,mpleq H Finel :F-" J:or }OC) =\/ x—\

Mebod 4.2
Y= V-
v= 191
oo Y-\
r el =Y
s Pl 54

. Demain ™= Rang [,

=2 EO) 00)

o) = ’Xl.\-\

Metad 22
x S\ > W
[ RSERRRRN AR
K-\

2
\L Squar vest /F squate
.8




Deciding If Two Functions are Inverses

Remor®e , IE £ exisks then
PO o)== and B (Ron) =
. 1IF F(ﬂﬁ'ﬂ\:)(o\wzk d (PL‘K\\ = x -them_

£ and 4 are mverses Yo each elhes .

&M-’”‘Pl& s AT‘C two puwl—'aon inverses

Fon- 3x-7 9400 = ol L

e F(300)-= Z(ﬂi;?) 3 *

= a1t -F = x

e 3 (R0) = 3x A + L
3

= 33X = x
S

o § and 9 are invirses.



Introduction to the limit

Con. Me-%~

x4+
X =39 | =399 | —3.999
f&) 7.9 7.99 | 7.999
X —4.1 —4.01 | —4.001
f(x) 8.1 8.01 8.001
) s Wyaa it AL B8 Le Bs Wl

-A&M&U\ey,ﬁ@:tﬁfx Anzd) o A g - e Ko sl Gl
,I\(.H‘\?f—'l) S\ > pu o4 .
A - Lt L O jaiteis U Dl @A (ps L A Lo
\“’“').*‘\" \3’5"“"’"\ A»A.s_)»ﬁﬂ\a\\ R

-:’5;3&'33.)\: bbgi .é—é’%

Properties of Limit:

e Livn [TO aaaxyls W Fod 3 vl 20

K-> ey KDy X o

o \tvh TG - Liun Ty, Bl 9

o Liv, PO _ e Ron
X3, %u)

e\iva C = < For oewle = e 65 - 5

x — O\ y T

olivn c By = o \iwn B

X=>Qa K >
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o
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\sw (3% 45)
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. 3 (4
AXAVIN X 0% _
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XS 42

\ivv\ %-3%
X=>3 5K

\iva (3¢4S) = 2345 =11
X->9
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XK= -\
3 T
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= -3
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X-= S x- XK
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| (VN
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S G2 o s x
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B s Nk o
¥l
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X—>-00 X+3
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Finel +Hhe Fallowa 2

1. lm B2 +32

2. L e —b
0 2 - 2 -3 g+3
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Operation on Functions

@ Definition.
2 Composition.




Operation on Functions

> DEFINITION 1 Operations on Functions

The sum, difference, product, and quotient of the functions f and g are the
functions defined by

Sumfunction (/' + g)(x) = f(x) + g(x) D: ANR
Difference function ( f — g)(x) = f(x) — g(x) © 1 ANY
Product function (f2)(x) = f(x)g(x) - A NY

Quotient function (l)(x) = @ gx) # 0 O: 1 x e ANR 59 ('{\to‘s
g g(x)

Exawmple Lo et T&) = 11_3 e | &) = ax+S , e | \1‘\-3,
-3, €3 5 &9 and their dowmaiwnn.

o (BN = ) & A )
= &T_3 4 2% ,5

= X iaxaL A=D(F)= R: L-00,00)
‘e DLQ‘\‘S\‘.‘ A(\G: L—oa,oo) Bz DLS\z ‘R:‘ L’oo,ob)

® N - (—-004p0
(F+\ ) = Bx) = A X) ih 700)

S e e B B B B B B B

= ’)42-3 _ (22« +5)

= '?4143-&;(—5

= %l__ix _.8

os DLQ-% \: AN G: L-oo,oo)

o (09) (2) - Cxy I

= (-3 (axS)
_ 224 452" _Cx-\5

hA Dng \: AQ 8: L—oo,oo)



Vc,x)

- (Y = A= D(F)= R L-0050)
9 )
> B: D(3\=k= L“wjoé)
_ %3
2%+5 L (-V/j\= 1¥xe A(\Baﬂ‘lﬂt—b}
INto = Ax +5F0 — 00 %)
=S AXEH -0 =~ D(Fa):-1xe R, 900+ -1}
= %t == 3

2 i
= R-12}

Example 2 9 Let Ca&) = V4% and 9&) = V33x | Ttnd Ryq,
-3, €3 5 &9 and their dowmain.

o0 (B = ) & A )
= Vy-2 -\-\/-3?4

A= BLQ\ ° LQ—')CZO
4> % =5 2gy

:.D P-\-ﬂ)(’\(«): A(\
( B ~ DP= (—00 "\.3

= -3, 4
L-3,4) B=DE): 34% 2o
*Lz2-3

DY = [-3,0m0)
® Kg-'—ﬂ\ ) = Cx) - A (X) g

= Vu-x _ V32 ) [ }

_3 4

S D(F-9)(v)- ANR
= [-33"‘]



(89) () - ) 9x)

= Vu-n {3¢%

= V 4-x)G+x

= V 12 4dx-3%x _ %

= f(il.} AP Ve S

SDPP=(w)- ANB = [_3,4]

Rex) A= DR 2 4y-x>o0
° £\41L)=
— IX) 4> % = xgY
o DIBYV=s (00, 1]
Y-
‘/3+% B:DLS\: 3+ % 26
*Lz-3
= \[ Y _a H D= [-3,0)
3t%
D ‘.%): ize AAB) 500.1:07] _i_ }L‘

- {1 xel-3,41, 3+%70]
= 2t 2e [-347, 1:;!—-33
- (-3,1]



E”“\W\?\i 3 s Le:\- F o) = * qv\o\ QD)= -4

w—\ Y S

Find the Tumclion % and Cind %2 dowmoiwn

- = - =

= X (¢+3)
() (x-d)

A= D® - R-UY , B-Dw®) = R-1-33

pt /A
1 1 1 1 1 1 IWI 1 1 1 I\VI 1 1 1 1 1
_3 1

AnR= R_ 1—3,1}
D L%S;- i:ce AN 9 3(70:.‘:@3

gAY = (Vx4 0
= x+ 1 or «x=\4

DRy, Ixe R-93,1Y 5 3004 1,14]

= i'X«GR'z—B)i;L\}}



4 Compostion

> DEFINITION 2 Composition

The composition of function f with function g is denoted by fo g and is
defined by

(fo8)x) = f(gXx))

The domain of fo g is the set of all real numbers x in the domain of g such
that g(x) is in the domain of f.

How to find the domain of the composite function

Step 1: Find the domain of inside function. If there are EalAlall 4l Jlas a5
restrictions on the domain, keep them. e pi asas dlua plssly

Step 2: Construct the composite function. find the domain dagllall Jranilf dalany a gd
. : F g oS dailiall Alall Jlawe s 939
. of this _new function. If there arc_e rc_estrlctlons on Tk ls gt Jpulatn g,
this domain, add them to the restrictions from step 1.  ..gast sguau aists 2 sg
\ 5 ghaddl o

Exowaple 1 o Rwd ?@3 ¥) andd Ws dowaim Sor eaclh R e co\\ow'ws

QVN\Q:\\\OV\Q ‘©
® tm: XFL-\-?. s AN = \/3—'2.

(Fe3Ved = Fl3am) = (Veu )z+z

&
- 3-% 2
DE): 3-z>o
> 3z * = 65_-X% Dowaini =R | wsuasy

Al S D (B9 v (00,37




Examgle 23 (0) Fnd Foy and 9o omd the dewoln of eacha,

whwere QC*K'\ = ﬁC_ W\A 3&\ - .1—
-\ K
3 (%)
o Teg )= B(300) = i3
L A (%) -\
C
D) - R-1e} - = _ €  x
——— 2~ A 2
IVCREYS —
X
- —é—— O aomain o Q_"LQ} 248 4 g
2%

oo Daweaton £aq o R- 1o, Q}

e Jof () - j((:(ﬂ)

{

v
Q- 1\3 =

S Dowmain 3B L R-1e;13

(b) cowapute (%63 (U)
S

O—

2-K

S
S _

R Q;°3\ o) -

———

(e (W)= o

s (%bg) ) = 2.(x-\)
3K

2(2-)
32

L Qe R) (D)=

x
2 . %

2

(2%)

-\

—

-

Doweain 3 Q_i_o'ls

awnal Q5° ) )

a b8



Quadratic Functions

ﬁ Definition and properties

&3 How to convert from vertex form to
standard and vise verse.

& Find the equation from Given
properties.

) Solving quadratic inequalities




Quadratic Functions

Quadratic function: Any functions that contains an * term.

Standard Form : § ()= a4 ba+c

Vertex Form

s> A%xo

. (:QX\ - a (’X—\n\z* K , %0

Jalailf baa iyl
SAxis of M\;i?e):l/m @A.B.C 2‘.4,'@

¢ The graph of a quadratic function is called Parabola. L f
\ |
(U shape) \ / //

o7° f A

\ / R

\ II / \x
[

S daid k0

Vertex/Minimumi ‘ / 1

Type of Form

Vertex Form

General Form

Yoz @ C"C—‘/\Bz-\-\(

Decreasing
Intervals

Properties ant, b’L A C
-b
Vertex (h, k) (-’9% b ¢ CE\)
Axis of -b
Symmetry xX= l"" ¥ = EY:»
Domain R-= (—00, 00) R- (-00 9 003
(00, K} & @ —0, F(zk o
Range J 40 ( p, L 'Lq\ ] 9 a
Lk, 00) P a0 [F L%_—‘i) ) ™), %0
Open up 4 ado WP ,avo
(Up or down) dovovi 5 a4 0 down 5> A Lo
Max/Min A T e e\ Mg Pe)
ave \J min ave \J min e
Increasing and (-0, k) P Ckl 0s) (-0 5 -_h.) ("_b_ ' 04)
2o 20




Quadratic Functions

Vertex Form

: Cor 2
P“’W'\"QS ™ F(%S: 2(7‘ "2) "L‘ F(.'x): - C'l‘»—e).)z.\-é
Vertex (7_) —-'—l) ( 2,6)
Domain ‘R R
Range [ -5 08) (~o0 5 63
Axis of symmetry X= -2 x= 2
Open (up or down) U’P DowvL
Max /Min Value Min value 2 -4 max va\we & 6
Increasing or InCc on (Q,, 00) Inc L-od) 2]
d .
me® | Deon (cwy2) () | Deconlam) L
I .. —
General Form
Fn- 245- 8% Y
Verten 3 ‘)Cz-.ﬁb— = ﬂ =§-=2 .DM‘V\: R
20 2.9 4
(3(-1‘%\ = F(2)= 2% _2(2) +4 » Randes = L4y 0)

= 2.4 _l¢ —l'l—\ = -‘—(

. Vertex (2, -4)

.A?GS ¢ X=2

PN % U—‘F
e INC on EQ(M)

dec on (-00,2.]
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CProperties of Quadratic Funct

Find the properties of each quadratic function.

~ ~
al | 8
| VI o
o) y =
el B 2| 9| 9 ¥| o &
s| 5| 5| S| S| vl vl 3
x;r m m \0) = = =~ = (a) x;r
I~ TP -r—TT T T “ -m -~ I~ =TTt
N (] T T T T T (N S T T B
AN PR O MY S Y | el &~ ) AN O SO PSP I WA N SO
NN e e B NN
T T T T T
57 I e R T A
I .. .. I
R S O T L1 S O T
yuu 1 [ - Cc y__ﬁlvl [ [
<l iy o § =2 <l S I B B Y
SR EEEEEE: 2 o B9 R 2 ¥ %
~t—15+—-+—-—4——t+—+————+—-- © e © F=t——A——F—t - =t
i R < I > = RN
AN P O M S N N IO o © e o A R O SO - N N N T
NS g ¢ £ 3 o
F- B.V.Yf - T c v ¥ 2 2 5 F- ST T I T
| - o T~ I 1 © 0] o X e 8] | [ L—+1 | |
= ! +——= z £ o) =] ] v .= < = —= ————t=o
Pl N c c c X wu ] i T R
[ S - Y Y Y Y I | (o) © - T O] © X o «_ | 1| _Jwd__L_1_1__|
\4)
0 n
. X £
o T © ¥ *
) 1 ~ (-]
vl Al )
e ~ ~ ~ <
gl ™ T W = 1| N a
EEEERRE
A Zl ¢ s = o ™ = A
T T ol A ol 2| ~ CTT T T T T
R N O S VI S S A S o nIV. ) R Y Oy T N S
e T = N
D I
3 S g R e -
ot S o - |
o o i v £ 3 _ |
T | i | = i o i !
F—t——A——tF—t == - © = © r + ;
RN AN 2 = S £ s i | L
h ¥ o N+ + 3 S % pw £ s © I R o
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Real Numbers
(-4, 0) and (0, 0)
0,0
(_21 _5)
xX=-2
Up

{yisreal:y=>-5}

Domain

Range
X-intercepts
y-intercept

Vertex

Minimum value
Axis of symmetry :
Open up or down :

Real Numbers
{yisreal:y<1}
(-3,0)and (-1, 0)

©0,-3)
2,1
X

Down

Domain

Range
Open up or down :

X-intercepts
Yy-intercept
Maximum value
Axis of symmetry :

Vertex
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How to convert from standard form to vertex form

E')LO\MQ\C - CownNert ‘\’ke c‘o\\aua‘\m% Q\y\mc\m\*'\c ES\:AO\\*\::V\S ;‘(QW\
ko orr &\ R-QM\.Q vertenc torwa

e Ny 34182 +5

cL = 3) %:llz

K= ';\_o— = C-1=) = _@_ - 3
AC 2.3 2
F(3)= 3(3)°_|8(3) +S = - 22

;o Nerkes L (3, -22)
2
For= a(x-h) +K

Z
= 3 (%_3) — 22

How to convert from vertex form to standard form

El)(,o\w\?\e < CownN 2)(“\' ‘\\\Q Fo\\aw\vx‘& Q\y\mclm\"\c Eﬂy\%\"‘\.@w% ;*CQW\
vetert forw Ao 2dowmdord Serwm.

o Cexy= Lx-k\)l-\

= (X - A\ -\ = w* _R% x\S
e By = 2 ( 2+ 3

= 2 (¥ x6%4a)_3

2% \2% + 18-3

(l

= ‘l’)éz-\— 22 + |5



V’MA e Qc\_m‘c‘xevx cQ— a Owae\m\w. Q««wz}wav\ 5(\/\0\\r %b\\'\s&:s the
FWven Properties

Properties Equation

Pa-a (x_3)_2

x intercePt i = FW\) = o

o % intercedt:y = alt-2)-2 =o
(490) 4 a-2z0 = a=2

o'\’ﬂ‘l‘ey pe ng ‘2)

2
LB 2 (x-3) -2

s Vortex ¢ ( 4,-2) fFoa- a L%-H)L, 2
. Y inkercept 2 2 g mtercedty Cd= 2
(©)92) = @ Lo—\'\)z _ 2 =92

:} \QQ :‘i-\-‘).
= \GOL:"\-%Q:L‘L:_L

\6 q
= Foa- _&\,(q&_q)l_z_
. Yertex 3 (=35 4] Cex): a («x 43)2'.'—(
. addkional Poink (1,60) (1, 60) = [ Y = o
2

= Qa (l+3) -4 = 6o

= léa = 6y

= = Y

o ROz 4 (xe3) "4




ailal) daall (o dalas (51 Jad

Solving Quadratic Inequalities

o _bx \/me_bl

Qo\W * 45 2 >\ oY

¥ _ o —la> o0
wt*_ 2 —\A=o0o
(X _u) (x+3) =0

= A« =Y oY %:—3

. ‘é——‘ —

..3 ‘_\

(= 2 -3) U (4, »)

Je\ve 2 Qéz' _Ux =

X" _yg 12 o

" Y -4 =o

——

(-4) x> \/‘-l W (-H) -4 *
20)

= ..'-fil/?r’_z.' P Y
Z

2-
2+3V2  ad 2_3/Z2
£ —>

2_3\2 2+ 32

¢S

(=0 52-3(2) 0 ( 2:3V , 1)















Choose the correct answer :

1) i7 = —i
A) True B) False
2) (1+l.)
1-i
A)1—-i B)l1+i C)—i D) i
3) If 1+i)z+i=2+i then

Az=i Byz=1+1i C) z=1+2i D)yz=1-1i
4) Solve |x+5|=9

A)x=9 B)x=-9 C(C)x=-140orx=4 D)x= 4orx=14

5) Solve |3x —3| <9
A) (—2,4) B) (—2,4] C) [—6,12] D) [—2,4]
6) Write in standard form 26+i)+2(GB -1

A) 40— B) 20 C) 40+ 8i D) 40
7) The product (4 + 4i)(4 —4i) = 16
A) True B) False
8) x is less than 5 units from 1 isequivalentto |x—1|<5
A) True B) False
9) If i(1-5i))+1+Ai=6+3i ,then A=
4 -1 B)1 €)5 D)2

100 If (x—-D+W-1i=1+i then x=1, y=2
A)True B)False

11)  Write in standard form (5+2i) — (3—-V-25) =
A8+i B)8—-3i ()2+7i D)8—i

12)  The solutionof |x+4|=4x—-5, x = %
A) True B) False

13)  J(x—=7)2=|x—-7|

A) True B) False



14)  The conjugate of -8+
15) Thereal partof 7i s

A)7 B) 7i C)0 D)—17i
16) %% =
A)— i B) i C) 1 D)—-1
17) |x—2]>5
A) (=0,=3) U (7,2) B)R-{7} O [-37) D) (=00, )
V=9 =3
A) True B) False
1®) Conjugate of —6 —6i is
A) — 6 —6i B)—6 C) — 6 + 6i D)6 — 6i

\a) X is 4 units from 1
A)|lx+1| =>4 B)l[x—4| =1 C) |x—11=4 D) [x—1| =4

2@ Y is no more than 6 units from (-2)
AIY+2l26 B)|Y+2l<6 O |r-2=6 D)|¥—2/<6
2() imaginary partof 7 —3i0 is
A) —3 B) — 7 Q) —3i D)7 + 3i
(54+20)(5—=20) =i

1
49) Write in standard form Toi

N B) — 10i C) 100 D) —i
A) 5-+5 B) 0 ) V5 -5 D) —5-+5
2'9 39 —
A) i B) —i 0 1 D) —1
;15) |3x — 7|+ 7 = 2thenx = -5

A) True B) False (1

2@ |3 — 4] = X 4 5 then X=u e



27) The <oldion 2ex oF Yy < 31\
ay ¢ b) [-3,+3) SHEX D) (-2 (2, )

2¢) The seldiow 2 of My-2)=2%a+2 i

8) 4 01§ DEEE <) 40,7 o @



Solving Right Tringles

Right Triangle: O©wWe owyg\e \s AQ
el Yow anq\e ore agye,

A de e B

(el ) (b 43 j2al Jadd zUisS right triangle 2 Alua gl Jad 3 Aiadl

AiSe ) g g Al Al ) guuS (e 93 gt (Al g ATl guusl) -1
G AY) Gaaldall Aok 2 sa £ gana s gb gl Job g (8 LS (A s U 4l Y

A jgus .
Trigonometric Ratios :

] ) g Ause s
Basic Ratios Reciprocal Trig. Ratios
SM&S= O—EE— CXLs =
hyp PP
Core= oM <eco= W
M? acly
"\.q’“ S= _.Q?p Co * S— qQ‘J

PythagoreanTheorem

ot =




s ol Cllial) Ja Jo 3 Lawall (e oe o8 a3 Ad3adla
. v i
aa) g alisagoaal g dygl Jara ) Jasd el Java o ¥
How to Solv2 s

Chs a3\ SN & M) N
3 -~ 3
w\.}; 5\_::;\/\}-\ DB\ L LS

ordon bl las Gsby -
@=<§\»\\\" Ols T oF

Qo — sUmdiiggyll = aggthali iyl
'9.3_'7:"1\ L;::A;a)\ > X v
A;A:L\ ) 5~58\ Lom oM >Ls
3315 $532~ 12 Osbs @MY &
v ¢ 7’_03\:)\ S %

A9 30
QAo Glallng —  4asthd 450

Given an Angle and a Side

Je\Wwe the V“\%\N\' '\'\‘\v\%\g wth C = €25 awd &= 3'.\.:?
golve For o o c?
x- % _ 32.2- 5%.38 < aao BB

2%

go\lve Foy a % T
LIS = _ Aﬂ-ﬂlez 5&1&5
c
(<)
s 3.2 = A B= 32.2 a=7"
£.285
I Q= CDS 33‘19 x éc 25 M: ? L:?
d
- 5. 2/q Pc—e/t B: qo C:G~25
solve For b s oumst BN Vi @t A
Sw & = % Ame s B s 5vs D e
W sDseen Gedel) 8,
Sin 32,2° = P Y odsen b
€ -25

~ b- smw3a 2 X ¢ag

- 3. 23 b=kt



Given tow sided

So\We e, \‘\%\y\t e\ﬂr\v\%\e Wit a= A .2 an anch ‘Ozi;éﬂ CWA .
Cowmdule thre QMQQ\Q measmwre Yo e newrsk V@,

C - ﬂ‘l"32)z+ (2.62)2 = 5.5 Cnt

go\lve foy O -

a 432
® = tan" ( 62 _ 3\.@; or
“4.32

- 37.\0‘ (0o Z Xbo= |2 ~|0")

golve For ¢ o

o

L= qcc_ 3|‘ i: 58-% o

- 5% %o (0.2x 6o = 48 ~ 50')



