






2) Absolute Value Functions:
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y= 
{ X 
-x ,

x�O 

x<O 
<=== y = lxl 

3 
Its domain is the set of real numbers R 

.4 •J ·2 _, 0 , 2 3 4 Its range [O, oo) 
-1 

-2 

-3 

, _________ ---------

3) Piecewise Functions:

f� 2 6 --1 
_______ 1 __________ I 

y= 
l xz 

X 

x<O 

x�O 

4) �tep Function or Greatest Integer Function: y = [x] 
:·····:·--··:-···· :·· 4 y-- :

·····:····
·
: ----� . . . . . . . ' 

. . . . ' . . 
:·····:·····:-····;.3 ·<·····; .... �. ' . . . . . 
' ' . . ' . 
:·····;---··:··---;· 2 .. ·�·-·-+----¢· ·: 
. ' . . . ' . . . ' ' . . . . . . ' . 
:·····;·····:·····;· 1 . ··.--0··. ··:-···

-: . ' . . . ' ' . . ' . . . ' . ' 

: -3 -2 -1 . . . ············,··•·. . . . . . 
�··";····.---0-2 . . . . . . 
:····�·-··:· -3 

: x 

1 2 3 4 

. ... ; ..... ; ..... : ..... ; . . . . . . . . . . ··············· .. ······ 

···-:·-···:·····:- ... . . . . . . 
. . . 

1
...-.0-··········'· -4 .... · ..... , ..... · ..... · 

I 

Its domain is {xix E R} {xix ER} 

.big�\ .l\�'il c.,1- z � ' {yly E Z} 
Its range is {yly E Z} , where Z are only integers 

Redifine xE[-2,2] ' Y = [x] 

t lJ() : -1 I.. -a.��<_,

- ' \. ..., �...,., <. (:>

0 I. o�� < \

' ' '� X. <... 1. 

a L. X ::. 2

5) Radical Functions: Ex) Square Root Function y = vx � , ',r-'.JJ n <= y = 'Vxr-----------------------
1 

' 

I ., , 
I 
I 
I 
I 
I 
I ' 

I 

I I 
, __ _ 

Its domain is x � 0 

Ex) Cube Root Function y = 1/x � , ($.l.) n <= y = 'Vx �----------�-----------i
I 

f(x)= :[; : 
I 

lf.l� 

.......... ��� ......... ���....._._..l Its domain is the set of real numbers R R 4JiJh)! JIJS-�! �� I+!�
10 II IC 7 6 ( I _\ � I 

I 

I 
I 
I 
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jJ� �,� p(x) , q(x) � , f(x) = :�=� oJ�l � r.":'_-::.��·��1-�l:��i� 

6) Rational Functions: It is in the form f (x) = :�=� , where p(x) , q(x) is a polynomial -;::::l=±::±.'Y�I!jt1=

y = .!. :Ju.. RI rt:W1 J�I :� 
X 

Its domain is RI Zeros of the denominator 

7) Exponential Functions: f-----------��-------------
1 

: > - ({-►
° 

3• y = ex OJ�I � 

l y=ax OJ�l� 

y =Gr, a> 1
I 
I 
I I J 

t __________________________ J

8) Logarithmic Functions:

f .xi - log:,,,::..·'--

t> II 

�-------------------------

10) Hyperbolic Functions:
�------------------

sh1li(.r) 

" 

2 

2 
:, 

JS.lx>O 

JS.lx>O 

rnsh(:r) 

-2 -1 l 2 :,·: 

y = logx

y= lnx 

-2 -I 

------------------� I ------------------ I , ________ _ 

ex+e-x 
y = cosh(x) = --

2 
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Identify the given function as polynomial, rational, both or neither? 

1) f(x) = x3 -4x + 1 ),)y "j� ¢ 4:.:,.-:!i<;,; :Ji_, {SJ

,.,/ �� y.._ �-
,.

, 'J..-+, =i/� ..slt � d ;_f:; � �'i � · ...... --1 ®

;).)� ., _if' \ 

3) f(x) = -Jx2 + 1

• Most Important Algebraic Expressions Simplifications

1) Difference of squares

2) Difference of Cubes

Sums of Cubes

3) Common Factor

4) Square of a Sum and Difference

5) Factoring a 3-Terms Polynomial

6) Radical conjugate

x
2 - a

2 
= (x- a)(x + a)

x3 
- a3 

= (x - a)(x2 +ax+ a2
)

x
3 

+ a3 
= (x + a)(x2 

- ax+ a2 )

�JA�c.§)(1
��c.§)(2
�e.� 

x
2 

- ax= x(x - a) �� J,,� (3
(x + 2)2

= _)hi f.r+ \11���\J\) ��t'-.r �_fall LJ"jall � (4



• Inequalities

1) Linear Inequali9' 
-V -I

A) -3x+fi < 2

�(-- �) - 3 )( < l
. 

'A/ __ ) 3 
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B) 4x + 1 > 3x - 4 � '-/X - 3i)(. 7 - '1 - 1

'i-.'7-<; 

2) Two-Sided Inequality

A) - 2 < 2x - 3 :s; 5
( -t3) � \ <.. 2 'X,. � 2>

(72.)-:t -1: < X �l-1 

B) 1:::; 2 -3x < 6

�'r' (-'5; �) 

(-- 1- ) � _, � - 3-X.. .I__ 4
� l-- ;) � � � "'f- ) 4

_i; <. 1-. <.... .L3 '- 3 ( 

�--➔--.)� --� v--� 
� 

) �; .. LJl-L, I I,, _/41 � 
0�/�l\� 

- -- ----

0�
- I.{ _J_., 

� 3 

l -_!L I J_ J
3 3 

:::::::::------::::...::::...:_::::::-:::==::::::::_ _________________ _ 
3) Quadratic Inequality l ) • _ 

--\- ��o

A) x2 +2x-3�0
./�sj.j 

�.J (x-,) ()(..+3) �c .. � x�, ) 
-t yv-�-t isv----2:� �.f"c? I x. � -� J

-<:I' � ���'1\ I:? -ti' 

(-�1-�]U[\/�)
B) x2 

- 5x- 6 < o (-)._t3-<.,a

( 'A-6) ()(+\) <o

\ :. ,/v )(...-_ - ' 
,1��1 �: £



4) Inequality Involving a Fraction

\_-') v ,f,>\
A) 2x+l Co,�

x+2\J

y/\µ.(>1 
• 

'1

�\/� \
i:'I ... -r\ -=- C, ⇒ 

3/-,. -:. -+
')(-t 1. -: c -:::, 1' -- - 2 

5) Radical Inequality

3 + ✓sx-10 � 8

A) ( -oo, 7] B) [2, oo)

6) Inequality Containing an Absolute Value
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+ O O + -� t--J::# - 1 � --r ro -if>

.. 2.. <. 1' <'..-..!... 
( - 1-) -1:)

C) x < 7 @ [2, 7] 

\0-5--J..--\-� y6 _,,.I �..J \ j �
e;"j-.. - \ t, 'l 0

� 

I 

2. 

� t.....il 4..1.Lu.o (6 
# # • 

..fxi=lxl 

✓cx-2)2 
= lx-21

lal � o

3. lxl =a⇒ x = a,x = -a

5. lxl �a,

x�-a 



B) l2x - 41 � 2

2, 1,.. _,,( 1/ J 
/ � -t-41 

l."'J.- ?;6 

c� �3J 

'"',.; -x <. -1
L-1/'- ;,-4 -.... -t "1 

1-1' � 2

l 1' �n
( 

(-00/1] -----
C) lx+31<-1

� \�U ? ¢ � � � � � j.
� '"v ,J S �I �� )Y- <.F LY\ � � Ufa G 1 � 'J. � � l;,-:i 1

la.I 7✓,,o 

. D� Ix: �I_< O 
,. �\____)\; J\ �-,,-� � � t j. � t

ft lf Y, �, u}:., u, � 'i' �-1 l J? I__, � er Y___r y

E) lx+41 > -1
- -- -- -

f 

)/ �\'�_,5J � G u � �f \�Ur � �� � � 
R �J->�6�'� < c-, )v-> A�� Wu£ w.U.1 Y�

t-------l--- s:£1 -fY!) �j \ J l.u. .:iJ � _J \ 
• Geometry

1- Distance Between Two Points

2- Midpoint Between Two Points

( ) = (x1 +xz Y1 +yz)
x,y 2 ' 2 

•. �t.-:,'. • liL...JI � -2�� 

3- Slope �1 -3
m = Yz-Yt = (x2 , Y2) .J (x1 , Y1) �� � ($:tl1 �I �I '-»4 

Xz-X1 

4- Finding the Equation of a Line

Y - Y1 = m(x - x1) 

20 

Ill 

20 

�1 '-.JJl.a.. Jl+.!! -4
<..I- (x1 , y1) � JAl..J m � ($111 �I �.1\M 

5- Finding the Points of Intersection of Two Functions
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)(,�, �'1.1�1. 

Find the distance between the two points (2, 5) (-3, 4) ? � (2, 5) (-3,4) �I� 4-il.....JI � (1 '->" 

� -=- "I f!..1-1'1.J t + (':h ·':I 1-f
� :: ✓ [2.. • ( - � )] l + ( S · Lf} l = V 2 6

Find the midpoint between the points (2, 5) (-3, 4) ? � (2, 5) (-3, 4) �I� 4-il.....JI � � (2'->" 

)(,, �1 1\v .j t 

Determine if the points are colinear? (3, 1) ( 4, 4) (5, 8) �'l e,i o�I.J t.�1 t)s-, 4\:ill .blli.11 JAi (3'->" 

<.}/ �-d, � � u\,;J_;j _w,· 0 � u 1 �' i>,;>-? � v� cfa. �

( =>J l) ' ( ½ J iv , ( '-f 1 �,) ( ') 8) 

n1-=:f-1 ::;@ W1 - g-'1 -r;;\ � ��p�
I "I - 3 '- ., 5 _ '1 l2J --,'. i,.-? l _.., l ---

Determine if the points are colinear? (2, 1) (O, 2) ( 4, 0) �'l r' o�I.J t.�1 � 4\:ill .blli.11 JAi (4'--'"" 

(1.Jl) < ( 0; 2.) ( CJ/ 2.) \ ( '-J;Cl)

V\1\--::.. i,.-1 *0 
c,-� �

(

Determine if the lines are Parallel or Perpendicular ? X + 2y = 1 , 2X + 4y = 3

( 
l-- 7' t-11' j = ;,

11j-:_ 3- Q.)(_

L'j � * exJ 

V\'\1- :--@ 7 Vl-1 I ::: Wl 'l. 
. u\.,;� u_;lr

_,__ -.. - -
_,.___.c..., ---I■ 

Find an equation of the line through the points t _ ) (1, 2) (3, 6) �� � ($111 �I 4.J.lla.A � (6'->" • 
• \__ ::. l :'i j\ � � t:., � �)v.- cJ \ � � �-/� ,� - -

y)1 ::. � �@ t �I ( \11.) {=" �/�) � -d)i �Y � ... , 
x, 'j' 'j-j, -::.\'If\ ()(.-x,) 

j :. '.l- ( °j\ - \) + ;l 'j ::: VV\. \;(-)(,)-\- j \

J� "J--1' ✓2- � 

\ 'j -= �)(_ \ 
Jalshobaki.com� ---�-�-,��-. -=J-IJI:.-! J.,'il (,f""'I_JJll �I r.a:i.o.!I 12 u...:ill <.::.i�¼_; <.:ii�! O�_J :ul..9'il o�_,i, t.jL.
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\' y = -6 � l:!J� 6fo:;, p(-8, 5) � ..}4; 1.jlll �I 4-lJt- � (10LJ-" 

Find the ec nation of a line through the point p(-8, 5) and perpendicular to y = -6 ? 

�-tt±tt!±tt±ttt! 1
. u_r? � ��1 �. -- � _..s.J� 

- x = c.. L ;Z::-d 
, f y = x2 

+ 2x + 3 , y = x + 5 �l.i.11 � �li:i.11.b\.a.l � .l� (11 °"' 
Determine all the points of intersection between the two functions y = x2 

+ 2x + 3 , y = x + 5 ? 

1-,. 2.-\- � '}.. � � --:_ 1' � ,; � � (:-\" o) \j \ =: 0,, :i' --;J W' u \.'.., c:-1 W l �

'f-
t

+x-2.. - 0 

t; 
( X - \) ( X + �) 7.. b j \ g � (�.r> )(--..'��ex.;-=- b � C I ) b)

�::,. \ 1. 'J.., ::. - 2 � )V>' 7 'Jv;. - 1- � � :: � ⇒ (- 2-; �)

Jalshobaki.com �_,.!JI°� :JI.IS-! J.,'JI ',?"-"1.;.l.1I J..:i,ill tiil41I12 �I u�4.; ul�I O�.J :<.).,'11 o�_,11 l..j!A 
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• Finding the domain of functions algebraically

Find the domain for the given functions? 

1) f(x) = ✓x - 3

"ol.la..ll JI.J.ill J�I � '-:!lull 4.ll...'il u,9 
�y_; �.> .)� 

2 2) f(x) = ✓x-J

S) f(x) =
✓xLx-6

x-5

6) f(x) = ✓xz -4 

h-x2 

)(.-3ij0 
'1-.�3 
[ 3✓ 00) 

X-s ') o

'I.../ 3 
__ D 1 ()0 l_ 

..,, 

.... C-------t➔ tP 
; 

'j-'X
l. >e> 

-)(.'\ 7- Cf 
)( 1.

< Cf 
\?(\ <. :> 

r'�Jve,, -� c::...J..<..3 
\ \ . 



4 

7) f(x) = -2-
x -1 
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13) f (x) = ,Jx+l
,/i-1 

18) f(x) = _x_�-- d �-R 
Ji-x2 

� I rGJ1�� 
) 

\ -�l � D 

�1r -))\ 

jif,1' o v O \X'ti ➔ 
- ' l 

cJ\=i\ � ( - \ J \ J 

Jalshobaki.com �_,.:.11 4 :Jl.ll-1 

sd- YL.o ,J;-a,, -i:-lo Yl 1-x. I _, <:><. < \ 1 )(_ (::- K \
J.,'il ',,l"""l_;.l.11 J-ill �I 12 �I ��4_; �\�I o..u._, :i)_,'il o..u._,11 l..jl.. 
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• Finding Domain and Range Graphically (Geometrically) (�J.1\) Y� c.5�1_, J�I J4-:!! •

-2 ;! i J±2 r 4 

:u-1: LA¥' f(x) = {2 - xZ
, -2 � X < 0 uj\,S \j! (1

u,u · 3+x, x2'.:0 

A) Jt+JI (Domain)

8) f(-1) := \

C) f(O) ::: 3 

>----+----2•-------1--�---+-1 

\. " 

-s

Jlj,wll 

A 

B 

C 

B 

,y8 
if�)� -

\
4 /T ' 

8 y 

4LJ f(xl I
�n 

/ 
-4 . 10 � sj -8 -4 0 141 

I f' I 4 
./ I 

'tt' .,, 
� 4 / 

I 

-8

I 

I
$ 

Domain \.Al 

"� 

(-s 1 -YJU (-2 1 00) 

(- <)O / __ 1, J u ( o 1 '1 ) u c 11 oo l

( _-oo -t<:\ u [0

1
5) u (S

1
\c) 

C 

,. 
s -

LJ 

C lJ!, 
t. "---�.ill 

8X 

..:6 -4 0 

--� 
I 

Range ($ .i...11 
�� 

(- 6/ �> 

[ -i 1 o0) 

(-"";eg)\..l [\o] 

I\. I 5 a JC 

\. t 

�- .J f 

-

F(4) 

,t-(4)::, L\ 
, • (,,Al ' 

�-C,�A . ._ I

- 5"

7
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Finding the Height of a Tower 

:� 60
° [->:,II W �! (JQ_}JI 04··11� �ljll w-,4! djS.Jj i� o��,� 100 ft � � � U£; (1 w-, 

A person 100 feet from the base of a tower measures an angle of 60° from the ground to the 
top of the tower. Find: 

(A) Find the height of the tower ?
& 6 6 

� h=\oot<¼\.Jl,... 
3 

"'= 1-=J-�.'l 
\'o�WI 04 200 ft,-��- �I ut.s,,r�ljll.w-,L;! � (l;:3 

(B) What angle is measured if the person is 200 feet from the base?

.L. e - h. -r�.:' 
'\., c:\M, - - � 

_'2-c�,,. . ;:-7 

Ja! · 0 _.:;ki coll" Simplifying Expressions Contafriing Inverse Trigonometric Functions 

Use a triangle to simplify each expression? 

Jt.JmAI h•l:;'O 1 508 1 7 

,-, J 

, . ··1 

X 

Mi 

ft
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\' g(x) �IJ i}&, J� � c;ll '-:!,wa�I ��_plll �, f(x) = -Jx -:-l �4:JI r-'"".)1 i>, Jl...:is.'i� (1o,u

Referring to the graph of f (x) = ..fx, describe the geometric transformatio.ns made to obtain the function g(x) ?

\' g(x) J f(x) LJoG ¼ r"""..i!J 

. ()() -�;.r _t/�L(;; 1 G) g(x) = -✓x '-- 1 1+c2 � (1

-J 
-1- p_u>)..J ;..v-.,, � A-:=>,;\ 0 

. u�.>.? _, u.:;_� � ,; \ G)

0✓ © Q) 

g(x) = -( ✓x - 1 + 2) (2

Sh c£., A It ,. t@�))y/� .i-); � G) 
6�Y/ J.s-''j �� i@
: (f) /!-_!5 <.r"��,' _9) 
J GI 

Non-Standard Transformations 

✓ Stretching: Vertically (Vertical Scale) and Horizontally (Horizontal Scale)

g(x) = (3x)2

J..:i.11 

Stretching 

05081 

com 1 
g(x) =-x

2 

2 

er � er-� , .,\ 

g(x) = 3x2

�i � Ji '?'""i.) J.w I.A! � , a > 1 u.11.S 1:i1 � • 

✓ Ifa>1 , It is either a vertical expansion or a horizontal compression 

Ju�·"' J , ... , ,:;,, I ,."lt , . ,., 
a 

' 

✓ If O < a < 1 , It is either a vertical compression or a horizontM expansio"n
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"wullJ.11 �-hf (x) .J g(x) �I.I JSJ ��I �_;JI� Ut.a.J g(x) �IJ.ll f (x) �_;ll �IJ.11 .1h (1 U"' 
Determine the original function f(x) of t�e function g(x), des,cribe the graph of each functio g(x) and f(x) 

and graph the two functions? 
· · · · 

� ..,--· ------�...+--------. 
g(x)=�+3 tLXl � _\_ �}�AJ\�\ � '-\", 3tv) 

, � r _ 'I-., -: . , I -

: c.f:> J �) JJ- j_re=;,_fa � �, '2.> j).,__,s.j, _, 
. - - - - -

��J = s (�) T 3 t 
r /" r:.lfl 

� y ,) � ( � I_,,, t:; .,r (] 
'l)' I ' 

� :'�Y\ ���� I " . (7\w !,...?
.., 

3 J.s. �;.. t .. \ 8 

f4l� �! _;w....11 �IJ.li � �I � �_,.JI y � f (x) J ��I �I r�I (2U"' 
Use the graph of y = f(x) given in the figure to graph the indicated function? 

'f..-;,'l v x�2. 
I 

I lO 

y 

A) f(x-4) 
�

.(J�_, � � �\_..: l, �

,. • L- .. t 

1)si�d-'-\ � y

� ( I 1.> 1,., W \ - v, . -\)(--,-
_.-'2-,\ 4\ f �-:+

(. C .�J Ql "" - l \

"� 2. � 1,rt,..-:.. � 
� � =;,) � =-jj 

I' -- -- - -

5 

5 

.5 -"I �'\ ,...s.. _ o 
.. - -1·--

l 

I 
I 

-5 

' I 

- -- - -1 -
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