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daadl) J) gal) g 3 gand) &uf 88 1

1. Polynomials and Rational Functions

dusall 3 Al 2

2. Inverse Functions

dasa) L3881 ) gah g A5EAN V5203

3. Trigonometric and Inverse Trigonometric Functions

daaiy & olll g ) J1 g1 4

4. Exponential and Logarithmic Functions

JIg <y gas 5

5. Transformations of Functions
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Polynomials and Rational

R s vl
Real Numbers

Quick review of the system of real numbers-R

R

Page |1
Functions L) J) gall g 3 gand) <l 1S (1-1)

R A88aY) 21acY) aUaTl day yu day) s

(1) Al & 22y

(—o0, ) o A (Q) At 1231
’ 0.125 (Z) Aapaal) s
(N) dagdall slac¥y)
T g 6066 83 1,2,3,4, .
= = Natural Numbers
J3
. e=2.71828..
\\\Tw Irrational Numbers -
Inequalities B fyptervals < [Set Notations Lo gapall 3 jpaal) Abual
a<x<bh [a, b] {xla<x<b ,x€R}
2<x<3
<b (a,b) {xXla<x<b ,x€ER}
(1,4)
a<x<bhb (a, b] {xla<x<b ,x€ER}
{x|5<x<7,x€ER}
a<x<bhb fa;b) {xla<x<b,x€ER}
—2<x<2
x<a (—o0,al {x|x<a,x€eR}
(=, 2]
x<a (—,a) {x|x<a,x€eR}
{x| x <10,x € R}
x=>b [b, ) {x| x> b,x € R}
x=>-3
x>b (b, ) {x| x> b,x € R}
(=5,)

Jalshobaki.com Sl daay ;3lae)
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e Functions’ Review J)gall daa) ya .

A B B 4s sana b hudally aa) gl) juaiad) o day 53208 & f AN ) >
- | f e _y:f(x)gﬁcuhliahgéjAkwgédeS@
- -?_“""'#. A function f is a rule that assigns exactly one element y in a set

B to each element x in a set 4. In this case, we write y=f(x).

fxedad ([yly=Ff0)]} i o iy« f s B b f(x) all IS 4o gana ciindy f Sl 4 48 sanall diias >
We call the set 4 the domain of f. The set of all values f(x) in B is called the range of f, written
{y|y=f &) forsome:rx € A}:

Only one y-value can correspond to a given value of x . x — 3324 dad oy = L pas) g dad Jasi i sl >
A1) Ll S (pud aiall (b (Adal (pa AST (B ALl STl pd ) puina o adad 1Y) Ll >
If any vertical line intersects the graph in' more‘than one point;the curve is not-the graph of a function.

SAA by S Aadall (IS 13) La agaat g.ui A asfisall JLOA) addlil (ow
Use the vertical line test to determine whether the curve is the graph of a function ?

36. 37. ¥

Function Types JN gl 1530

SS1 g as (e il (g et 1o gasd) <) S ) ga (1
1) Polynomial Functions: An algebraic expression consisting-of oné or ' more terms.

Cox™ + 1 X" . L CpogX + €, Busall o (x) J 29 B S
A polynomial for (x) that can be written in the form cox™ + c,x" 1+, ...cp_1x + ¢,

Where 1 is'a non-negative integer n=>0 Al e dasaa 'y s
The coefficients belong to the set of real numbers R Co,C1, - Cp R 4dial) 3y de ganal (il EDlalaal)

The domain of polynomial functions is the set of real numbers ~ 4&8al Mac¥) 4 gana ga 3gaal) il S J) g2 Jlaa

2 s
Polynomial functions 2x , x+4 , —3y*— o X 4 3gaa <l s
_ 3 ol HC e
Not polynomial functions 2xy 4 =1 VX Jgda &) aAS ol

Jalshobaki.com (Sisdl) daan 1alae|  Jo¥) ol Al i) adiiall 12 chial) by y cilaggail) 3aa 9 13681 Baa g dajla
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Samples of polynomials dgaal)l & N e cl e
fx) =2 f(x) =3x+2
(polynomial of degree 0 or constant) (polynomial of degree 1 or linear polynomial)
AL AN A Al d ha
0 A 1 4y

|
| J
T e e B R B

> 10+
flx) =2 fx) = 3x+2
) 2
f(x) =5x —2x+3 fX)=x3-2x+1
(polynomial of degree 2 or quadratic polynomial) (polynomial of degree 3 or cubic polynomial)

i ; . i :
—6 4 -2 2 1 G
flx) =5x* —2x+2/3

f(x) = —6x* +12x3 — 3x + 13 f(x)=2x5+6x*—8x>+x—3
(polynomial of degree 4 or quartic polynomial) (polynomial of degree 5 or quintic polynomial)
dccng) 1) Aa jall cpa Adia Y A Al Aa Al e A0
4 A 5 da )

10

fxX) =2 +6x" —8x* +x—3

Jalshobaki.com (Sisdl) daan 1alae|  Jo¥) ol Al i) adiiall 12 chial) by y cilaggail) 3aa 9 13681 Baa g dajla




2) Absolute Value Functions:

¥k

Its range

a3 o2 o4 9 A

5) Radical Functions:

Jalshiobaki. com' S sl Aaay 1alae)

Its domain is the set of real numbers R

Ex) Square Root Function

1 Its.domain is the set of real numbers R

Page |4

x x=0

y {_x, v<o & Y=l : Jsah (2

R 4ddal) daed) de gara Ll

[0, ) [0,00) Wlia

(T 250 s
y =[] (2 J gra s L)) ol (x) g A2 (4
Its domain is . {x|x € R} {x|x € R} .. W\
L daaal) e A Z Cua  {yly €Z} Wl
Its range is {y|y € Z} , where Z are only integers
Redifine €[-2,2] « y=[x] <hpisl(w

=Vx Y cain & y=4VYx AuaN (5
Its domainis x>0 x>0 Ll
y=VYx N gine y=ix

R 4ddal) 3oy de gana lgllaa

J¥) ol ) Juadl) adiial) 12 Chiall Cilbudalyy Cilasgail] Bas g 1A Y1 Bas o) Aajla




6) Rational Functions: Itis in the form f(x) =

Its domain is

) Pt A

p() : AL (YR i

7 where p(x) , q(x) is a polynomial :_'{_'_';_I ) '

1| flx)= < 1

1 s - . : [l sl = 1

N5k Jbia R| pliall Jia) :lgdlaa ith- = %Ei

1

R| Zeros of the denominator i \ !
1 ﬁ} 1

B a ===t

Page |5

1 S p(x) L (1) S ¢ f(x) =BT sl g ag ) I (6

7) Exponential Functions: |
i
1
1
1
1
1
1
1 1
y =]
i
1
L

i I i AMx>0 ¢« y=1logx

P2l S |

1 e B 5 1

1 I x>0 ¢« y=Inx
B e E e e S i e I !

i [,./:/ 4 6 = ~:

1 244 ]

:7_1d¢ :

T | [

9) Trigonometric Functions:  sinx , cosx , tanx , cscx , secx ,cotx 4l Jisal (9
I T Jrereray | REEE L HE LT
: y=801 :i Yy=C081 ii / |'I‘ i: o ii I- :: I| ‘ .‘:Iuml-l i
1 B, ; ‘

LA /=i\/\ RIS RRIRY NI N
1 1 ) - ) T 1 1 L ! ! S ! Al =l X
I ‘ : 0 - _,J.fll_? r ¢ /0% /r 3 II"-’E“ T findr I 3p—7 70 ﬂjﬁi " - _E\Q w\F 12 [
T N T A A AT
NN T AT B Y Y

D "
: hr) :
1 T !
1 . 1
i 2 1
1 54 ]
1 - ]
1 1 1
1 ]
1 5 J; 1 47 .'1"
1 7 ki 1
I T !
! -
1 —34 1
1 ]
1 1 :
L S I
. eX—e™*
y = sinh(x) = >

Jalshobaki.com Sl daay ;3lae)

ey 2 5l J) g (8

H i

1 1

1 | 1

: Y y=tanhz 1

1 (|

1 1

1 1

1 1

IR le 2 3

1 1

1 1

1 1

L . :

1 1

1 ]

————————— - - o

eX+e™* eX—e™*

= cosh(x) = = tanh(x) =

y ( ) 2 y ( ) ex_l_e—x

J¥) ol ) Juadl) adiial) 12 Chiall Cilbudalyy Cilasgail] Bas g 1A Y1 Bas o) Aajla




Page |6

Sl 4 g (LaadS g cdaead (39 B S AdNal) LS 13) La as Al ALl B (ow
Identify the given function as polynomial, rational; both ormeither?

1) f(x)=x3—-4x+1

3 +4x-1
xt-1

2) f(x)=
3) f(x)=vxz+1

4 pad) laill ) Juaid¥) g sl (3 b aal .

o/zIMost Important Algebraic Expressions Simplifieations

1) Difference of squares x*—a*=(x—-a)(x+a) Crrsa G 34 (1
2) Difference of Cubes x3—ad = (x—a)(x* + ax + a?) Oxnsa Om B4 (2
Sums of Cubes ¥ +a®=(x+a)(x* —ax + a?) (rsa £ gana
3);Common,Factor x? —ax =x(x—a) dyidia Jale (3
4) Square of a Sum and Difference (x+2)% = Al Gagdll B (4
5) Factoring a 3-Terms Polynomial x%=Bxl+4= 450 dgagan Jalas (5
6) Radical conjugate il (88 5 (6

JE-1

(2 8 il Ja

Jalshobaki.com (Sisdll daan tale|  Jo¥) (ol pall Juadl) adfiial) 12 cual) cilbudly ) cilaggaill 32a 9 1A g¥) Ban gl da jla
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e Inequalities &l L vial) ‘

1) Linear Inequality ki Ailda (1

A) —3x+1<2

B) 4x+1>3x—4

2) Two-Sided Inequality Oliga (e Al Alda (2

A) —2<2x—-3<5

B) 1<2-3x<6

3) Quadratic Inequality A i Adyldia (3

A x*+2x-3>0

B) x*-5x-6<0

Jalshobaki.com (Sisdl) daan 1alae|  Jo¥) ol Al i) adiiall 12 chial) by y cilaggail) 3aa 9 13681 Baa g dajla
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4) Inequality Involving a Fraction 4 s Ayliia (4
A) 2x+1 <0
x+2
B) ®2>0
x—4
5) Radical Inequality 40 Alia (5
3+Vv5x—-10 <8
A) (—0,7] B) [2,) C) x<7 D) [2,7]
6) Inequality Containing an' Absolute Value dalha 448! ALl (6
Z_
A) |x+5]<2 Lo V=l
V(x—2)2 = |x -2
2. la| = 0
3.x|=a=>x=a,x=—a
4. |x|<a, —a<x<a
5 x| =a , x=a
X< —a
6. |x—al =|a—x|
7.la.b| = |a|.|b|

4 =t
“Ibl T b

9.la + bl # |al + |b|
Jalshobaki.com S5l daan sdae)  JY il oA Juadl) adiial) 12 Chall cilaaly ) lagall) 3aa g 19 Bas gl da jla




Page |9

B) |2x—4|>2

C) |x+3]<-1

D) |x+3|<0

E) |x+4|>-1

e Geometry . xigl .

1- Distance Between Two Points Ol o ddlusal) -1
D=\ —x)2+ @2 —y1)? = (x2,¥2) 3 (x1,y1) Cabal G dolusal)

2- Midpoint Between Two Points Onidad s ABlical) Ciiaiia 22

(. ¥2)
(x.v) (y) = (222, 822) = (x,,y,) 5 (xq,y;) ORREY o Aesal) sl
(X1, ¥4)

3- Slope duadl -3

m=20 = (,y2) 3 (x1,y1) OARRL e ) piesal) ) e

40 3) sial) clagiieal)

10
o + + + ]

X mZ — _1 — m2 1 2 2 1
Perpe: |'.|.—A,||K.[»’| lines
4- Finding the Equation of a Line asiiocal) Aslae M) -4
y=y1=m@x—x) o (r1,y1) iy m Al g il Adlas
5- Finding the Points of Intersection of Two Functions Ol G adalnl) ol s -5

Jalshobaki.com (Sisdll daas talse) ¥ oal sal) Juadl) adial) 12 chuall cilpdly ) clagaill Bas g 1 oY) B o) 4l
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Find the distance between the two points (2,5) (—3,4) ? £(2,5) (—3,4) Okl ¢ ddlaall 3> (10w

Find the midpoint between the points (2,5) (—3,4) ? ¢ (2,5) (—3,4) o:hiill g dlual) Chaliia 33 (20

Determine if the points are colinear ? (3,1) (4,4) (5,8) Y al 3asg daliin o 4000 Jalaill Ja (30w
Determine if the points are colinear ? (2,1) (0,2) (4,0) Y al 3aa g daliic o 4000 KAl Ja (40w

X+2y=1, 2x+4y=3 ¢ lubiaal ohjlsie et Ja (500
Determine if the lines are Parallel or Perpendicular ? x+2y=1, 2x+4y=3

£(1,2) (3,6) kil jay sd) aniceal) Adslae 33 (B
Find an equation of the line through the points (1,2) (3,6) ?

Jalshobaki.com (Sisdl) daan 1alae|  Jo¥) ol Al i) adiiall 12 chial) by y cilaggail) 3aa 9 13681 Baa g dajla
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failalea da g ¢ r(1,3) Adail ayle iy o m=2 Mygg:m M\?@GM&(?w
Find a second point on the line with slope m = 2 on which point p(1, 3) is located, find its equation?

$(2,1) kil jarg Yy =2(x+1) — 2 afiaall o Gages 058 o) andioiall Aslae 2> (8m
Find the equation of a line through the point (2,1) and perpendicular to theline y=2(x+1)—-2 ?

Find the equation of a line through the point (0,—1) and: :0s%5(0,—1) dhiilly jar 1) asliiceal) Adslaa 2> (9~

A) Parallel to the line y=1 ? §y =1 alaliall 5515 (A
B) Perpendicular to theline y=1 ? Cy =1 afiwal Jo s394 (B

Sy =6 Lise (580 p(—8,5) Aakilly yay 1) asicual) Uilaa 23 (100w
n of a line through the point p(—8,5) and perpendicularto y=-6 ?

—
=}

Find the equati

Cy=x2+2x+3 , y=x+5 ol o adalinl) Jalss JS aaa (11
Determine all the points of intersection between the two functions y=x*+2x+3 , y=x+5?

Jalshobaki.com (Sisdl) daan 1alae|  Jo¥) ol Al i) adiiall 12 chial) by y cilaggail) 3aa 9 13681 Baa g dajla
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¢ Finding the domain of functions algebraically Laa Jhgall Jlaa ala) .
Find the domain for the given functions? alamal) J) gall Jlaal) aa AUl ALy B
1) f(x)=vx-3

2) f(0) ==
3) f(x)=~x+2
4) f(x)=Vx—-1

VaxZ—x—6

x—5

5) " f(x) =

;

6) () ==

Jalshobaki.com (Sisdl) daan 1alae|  Jo¥) ol Al i) adiiall 12 chial) by y cilaggail) 3aa 9 13681 Baa g dajla




4

) F®) = o
8) f(x) = ﬁ
9) fx) =32
10) f(0) = ps
x-3
11) f(x) - In(x-3)

12) f00 = [

Jalshobaki.com Sl daay ;3lae)
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13) f(x) =2

14) f(x)=vVx2—x—12

In(x%-1)

15) f(x) =T

x%+2
[x]

16) f(x) =

ﬂ)ﬂw=/;j

X

18) f(x) :m

Jalshobaki.com Sl daay ;3lae)
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¢ Finding Domain and Range Graphically (Geometrically) (l,,wm) il sdall g Jlaal) ala) .

: 2—x% -2<x<0 ...
. 'deéﬁc = ! - L—H'LSL\!
o f&) {3+x, x>0 (1o

A) Jasdl (Domain)

4 B) f(-1)
P C) f(0)
[ -4 2 ] 0 4 |
(20
A B o
8 I"_"ll | gl Ly I
fix) - A
A Y 4 = BRI
—8 |4 4 | 3 -8 [—4 |0 8 x
"g [/ ™. A HEEANENERE
I — h 1 4 ~4 M"‘
— . "'.‘I_F
|E \ IE
JIaad) Domain Jlad) Range ¢l F(4)
A
B
C
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