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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
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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




Page |7

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
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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

Jalshobaki.com (Sisdll daas talse) ¥ oal sal) Juadl) adial) 12 chuall cilpdly ) clagaill Bas g 1 oY) B o) 4l
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Inverse Functions dusal) J) g2l (1-2)
sl il pdd) cfia 1) T () dpase A fx) DAl 68 >
= 2.1 dg ki - (Y e Basly Ak aie ANl daie g adaliy 88l JS G (gf) gl sl g Al & f(x) A (1
g(%x) dad a5 (x) e 0 ¢ f(g(0) =2 (2
f(x) el il (x) o 01 g(f(2)) = x
e The function f(x) has an Inverse function f~*(x) If the following two conditions are met:
1) It’s one-to-one (every horizontal line intersects the curve of the function at one point at most)
2) f(gx))=x , forall x € domain of g(x)
g(fx))=x , forall x € domainof f(x)

[ (N A B2 W Y AL L

| ! / ]

| L

E——\E

| / N

| | . \/ .

| L

_“'.l_____ll_ _________

aalgl aly ) AN LAl Sk Y sa ) al s Cuand Y Bkl ) Sy f71(x) Ao Aha f(x) A0

(f(x) = apal GugSaal) o) Al glia o) %g@ymj‘f(x)gmuug@ FLH(x) 3a0) & aie »

) e Sy o]t e

f® f®
e The symbol f~!(x) means the inverse of f(x),but it does not mean % ( The reciprocal of the function
or the multiplicative inverse of f(x) ), where L= [f(x)]"! , and = Fl(x) # L

f®

fx)
dansall J)gdl) Gailad e v

FHx) A gaa = f(x) A Jlaa (1

f1b)=addé f(a)=b i)y Gl gl 10 D Jlae = (o) WA sa

fAf0)=x ¢ (fdaagd(x)pddd) (2
@) =x (ST @) R 9)

)= Vx (¥ = x) Jds Jilala L gSa g Alall o Jl) (3
x =3t Aje il f71(x) Gy = 3 pieaall Jhal G o @B Y (f) S Y (4
L) Alal) sae aad o a9 Apasal) DAl o 358l 2l (5

;@‘il&dﬂ‘ s 'LﬁQ‘QJQJOE f—lke.a.nJSMJfOﬁéhm‘M*l@:‘?(s
Jalshobaki.com sl A s4158] Js1 o)l Gl puiiall 12 Chual) il ) cilaggeail 3n.g 3531 B ) e
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e Properties of Inverse Functions:

1) Domain of the function f(x) = Range of the function f (%) " If f@)=b , then f-i(b)=a

Range of the function f(x) = Domain of the function f~*(x) er

2) (for all values of (x) in the domain of f ) s f _1( f(x)=x

(for all values of (x) in the domainof /') , f(f'(x))=x

3) The graph of the function and its inverse is symmetric about (y = x)

4) If (f) does not intersect for example the line y = 3, then f ~1(x) is not defined at ;c’= 3
5) To find the constraints on the inverse function, we must find the range of the original function
6) To find the point of intersection between f and its inverse f~! , if any, we can solve as follows:

1) fx)=f"® 2) fx)=x 3) flo)=x

[T B -, EP

aaf gl aaly Gl gd e (e ST L S 1A hually Al g gbaas Ty o dal gt ) g AdJal) CuilS 13) La 48 jaal

1 Adse Al gl ih Adbliia gl By e il ¢ [, b] Abala () 'cils ]

Al gl aal g J1gd A Jua) Adak Jga Allilatia 433 i) JI gall

F(=x) = —f(x) o3&l Jisd

e by o ugSaa lgd 058 B9 ¢ R Ao 2al gl aal g J)ge Cd (A ¢ () Joa Alilalia dsa 5300 J) gl

f(=x) = f(x) (a3 4 g3 Jisu

Lo d¥gdm gV 4 Ja¥) Al Jga gl () Jon Allilaia AJal) ol 13)

e Notes:

To find out if the function is one to one algebraically we set the function to zero, if it has more than zero
then it is not one to one

If (f) is continuous [a, b] , and it is increasing or decreasing, then it has an inverse function f !
The odd functions are symmetric about the origin and are one-to-one functions
Odd functions verify f(—x) = —f(x)

Even functions are symmetric about (y) , which are not one-to-one functions on R , and may have an
inverse over a given interval

Even functions verify f(—x) = f(x)

If the function is not symmetric about (y) or about the origin then it is neither even nor odd
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Find the Inverse function of f(x) =x3 -2 ? Cf(x) = x3 — 2 Al GugSna 2y (1w
-
7
S y=x
=32 2 (7
14
v
/ f
r
Fa
v
4 ' 4 A pl 4
rd
e
e
7
I
7 2
//
i f(x):xa—l
v
s
4 s
7
7

Show that g(f(x)) =x and f(g(x)) =x forallx Sx et f(g(x)) =x &y « g(f(x)) =x & om 2o

A f=x°, g =1

B0 1, g =15

Ly Lotia g Aeasal) A1al) an a5 (2n) f an) g Ll (61) Lpease A1 DA (S 13) La d3a (B
Determine whether the function has an Inverse (is one-to-one), If so, find the Inverse and graph it?
fo) =23 +4 EEEEEREEE|

f(x)

il I

Determine whether the function is one-to-one? faa) gl aa g ANl LS 1) L 33s (4om

fx)=x°>-1
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Determine whether the function is one-to-one? faa) gl aa g ANl LS 1Y) L 33s (5 m

fx)=x*-2x-1

il ) 5 AeaSad) A1) 2 28 ) o ) g ADJAl) IS 13) La dda (60w
Determine if the function is one-to-one then find the inverse function and graph?

f(x):m [ 1 1 4 [ [ 1 I ‘/.,/.
& 7
3 . 7200 4
fox) Ex +y 3,7 |
2 7| A"
_/// // —
/"’ | ,/’/'—/l(x) =Vx? 1
, J
7
i " /) 2 4
7
/ . {
Ve
7
i
Use the given graph to graph the Inverse function? Ll dpual) Al Sl Abl) Sl Ak (7
_ 4+
£ @ *
1
24
L T — » ¥
—i -2 | 2 4
e
f
-4H
Determine which function has an Inverse function ? $4ouse A3 Lgd 2 g Al AN 3 (8
A) f(x)=vVxz+3 B) f(x)=x3-1
€)° Flxy=12 D) f(x)=x*-9
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S0 pual) ANl Ay Jad) ¢ 9 Badacal) Adfal) b da (Apese Ay DAl & Gl bl (9
Assume that the function has an Inverse, Without solving for the Inverse, find the indicated function values?
fX)=x3+4x-1
A) -1

B) f'(4)

fX)=x3+2x+1
Ay f=1(1)

B) f7'(13)

f(x) =/x3+2x+4
A @

B)- fri(2)

4N B L) Aaua G 7 ) s Adla f A G (i 3 (100
Assume that f has an inverse function, explain why the following statement is true ?

x> 0 pd aaex 9 fr1AN Jaa Gy > 0 2 JS 9 f Al s2a S 1Y) (A

If the range of the function f is all values of y > 0, then the domain of the function f~1 is all values of x > 0 ?

¢ (b, @) Aail Gadaiw f~1 QAL bl Jial Gl ¢ (@, b) Al ey £ Al L) Jhaal oS ) (B
If the graph of function f includes the point (a, b) , then the graph of f~! includes the point (b, a) ?

¢ x = 3 e djae Cud F1(x) OY y = 3 adiieaal) adaly Y f DAL L) Sl oS0 (C
If the graph of the function f does not intersect the line y = 3 then f~1(x) is not defined at x = 3 ?
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i gSaal) A31AN Jia ccls Ja 29 caal ol aa) g Adlal) CuilS 13) La a3 ¢ 8 Al il aladiuly (110w
Using an approximate graph, determine whether the function is one-to-one and, if so, graph the inverse function?

f)

&

O
+|"‘
[ury

N

(S8e) 2330 Jlaa and Apuse A1a 392 g pogda Ganaii AU ALY
The following exercises involve inverse functions on restricted domains
2
. . x)=x“ , x=20 ii .
Tl uddiall WIS Jha g liaslada olddla f(x) O pas (1204
gx)=+vx , x>0

2
x)=x* , x=0 .
f@x are inverse functions. Graph both functions?

gx)=+vVx , x>0

Show that {

S P 7| E S L —

Z
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fX)=x*-1 , x>0
gx)=vx+1 , x=>-1

are inverse functions. Graph both functions?

Lty Cptllal) WIS ia g jliuslatia illa { Ol g (130
f)=x*-1 , x>0

gx)=vx+1 , x=>-1

Show that {

V4
7
Z > )
it /f(x) —x2—1

2

ity A Jhag clgan gSaa 2 o5 can sl 2l A Ui e (haty x < 0 Jal e fa) = 22 A Ly Jiae (140
Graph f(x) = x? for x < 0 and verify that it is one-to-one. Find its inverse. Graph both functions?

//
f(x):xz % il
7
e
5 N s
7
7
r
V4
4
/ﬂ 4
s [l = —Vx
Vs
/ 2.

¢ @ culill dad Laie aad =2 ¢ e 412 = X6 A culs 1))
a cnlll Ay M gx) =T ameg) e W) == <l 1) (150

If the function f(x) = x:—é’ has an inverse function g(x) = such that g(x) = ﬁ , then find the value of the constant a?
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o G (3_c, ., )w\@ FLANY iaie ga f AN iaie w13 (1600

If the curve of the function f intersects the curve of the function 1 at the point (3 -c, g ) , then ¢ ?

o sSaall and XS S 1)) ¢ faalglaalg A F(x) = VaZ £ 1 A @il 13 L das (170w
Determine whether the function has an inverse (is one-to-one)? If so, find the inverse?

Ll e gy Copiand 1ol ) fanlgl aalg A F(x) = a3 + kx + 1 A Jaad A ko ad sen 22 (180
Find all values of k such that f(x) = x3 + kx + 1 is one-to-one? Hint: Use the graphs
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duSal) LAY I gall g SN J) gall (1-3)
Trigonometric and Inverse Trigonometric Functions
fodaad x4+T 5 x O0sSGmaxadd f(x+T) = f(x) OS2 ¢ T ol Whajy « 498 f A oS >
) o 9all a3l (A 2l 13 (T > 0) 4ad sl 0 6<ig

e The function f is periodic, and its period is T, if f(x + T) = f(x) for all x values where x and x+T
are in the domain of f and the smallest value (T > 0) for this number is the fundamental period

z mo I X2 b YT =1 Bl i ey gt >
(0,1)] (x,¥) (cos6,sind) m—0 sin+ 0 4.;1,...2‘;#)1_?; U-.“S’-.‘::ﬂ'L:‘ ‘Qi‘}‘ &3
// ‘///j y csc+ A”[+) AJ:GJS%‘?J UAJS.UA s
n(-m) ‘\ : Gx }(1, 0) 2011 | ° T.he diazgramzrepresents the unit
\ / tan + cos + ?Ircle x“+y“=1and0 thfe angle
o is measured counterclockwise and
(0.1 m+60 cot+ sect 2g-0 is measured in radians unless
3 I v otherwise noted
2

cscx , secx , cotx \glslhas sinx, cosx , tanx  Aswlad) LA g >

a

>

180"\ _ 180° . 1o 180° T g
Radians ——— Degrees (g) X (T) = T = 60° (dl'“ (C’E‘MJSL.' M.-J‘Jn) X T < AQJ‘A <= (:Ju.-éb 8] d.'-‘JA"'u >

4

. L S .
) =3 (0 (St x I e o E A oa il >

o
Degrees ﬂ» Radians (600) X ( 3

Wk Cieai 3 yila Aldeas Jiai x2 +y2 =1 Baagl B ¢ 27 Whusduse s cos @ ¢« sin@ Jsy >
c=2nr =2m(1) = 2@ S8l Jamag ¢ SaalgBaag
e Functions sin @, cos 0 are Periodic functions of 27 , where the unit circle x* + y> = 1 represents the
equation of a circle with radius one unit, and the circumference ¢ =2nr = 2n(l) = 2@

e The circle is 360°, so 2w = 360° 2m = 360° OB 4de 3423600 341
e The function tan 0 is periodic, and its period is T T iusdy ¢ 40 tan @ A

.. G neen h et e et . " sin(60+2m)=sin6
) ¢ = a ) & oy * ¢

Jist lagd 3gds ¢ f(x + T) = f(x) 4Bl @aad 49l jual (& 27T 0585 ¢ @ a2 cos(0+2m)=cos0O

27 9 e JSI 5l Gl g Ay g0

sin(0+2Zm=siné g 1) values of O , 27 is the smallest angle that verifies the theorem f(x + T) = f(x)

cos(0+2m)=cosO
so they are periodic functions and the period for each is 2w

(A AR ) gal) (e AS yidial) ABMal)
1) sin (g — x) = coSx , Sin (x + g) = CcOSX

2) cos (g - x) = sinx
3) tan (g — x) = cotx , cot (g — x) = tanx

T T
4) sec (5 — x) = cscx , CSC (E — x) = secx
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(Lgilus 982 g AiliAl) J) gal) ila gy

y
4 y=tanx
¥ ¥
y=cosx y=sinx
| |
| | %
lx : dmfm _x [0 & fm 3w
- fm 0 ¥ Jun 2= & 7 m 3w 7w ] : 2
| 2 2 I 2 . 2 B
| | | |
G il y e N 3
Domain: —oo < x < w Domain: —cc < x < o Domain: x # =, * L T
Range: -l=y=1 Range: -l=y=1 " N
3 ] : LY <m
Period: 2# Period: 2 Sanﬁ e
(a) (b) e % )
y y ¥
Y =secx y=cscx ) y=cotx
j 1 _U l |
——! L > X ! I | > X I | .
-7 50| ¥ 7 I - w 0| w 4 37w - w\ i
’m-l ’[\ m_ 2 m FaY
Domain: x %ii—r, + 3%7 Domain: x # 0, =, 227, ... Domain: x # 0, 7, ¥ 2, . ..
o B Range: y=-landy=1 Range: —x<y<w
Range: y=-landy=1 g : : : :
. ) Period: 2 Period:
Period: 27 ) >
() (e) (f)
Domain: -1 =x=1 Domain: -1 =x=1 Domain: —oo << x << oo
Range: —%ﬂys% Range: O0=y=m Range: . {\,{%
¥ y v
, -~ :\
W™
5 B=1 T e 1 e e e
y=sin x y = cos lx 73 _y
- Yy =tan x
1 1 =N m
4 z v
. =
| . 1 g, =@ el W 2
2 o 1
(a) (b) (c)
Domain: x=-lorx= 1 Domain: x=—-lorx=1 Domain: —ee <= x < co
Range: 0‘5"‘:“’-"%&% Range —%535%,}7:#0 Range: O<y<m
y y *
~ ~ r S
w w
S S j == e CSC_IJ.’ ******** e e 2
— ¥y = seclx ¥y = cot™!x
_______ ) T ! 1 I 1 et
| I _K,; x e R I I | I -
2 «f 1 2 2 =% — i 2
(d) (e) (f)
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Lol g 45 63 Ada jal) A o505 Jadal) Tag Aaga 480 i lata

1.sin(x + y) = sinx cosy + sinycosx 2.sin2x = 2sinx cos x
3.cos(x +y) = cosxcosy *+sinxsiny 4.cos 2x = cos’x — sin‘x
5.sin’x + cos?x =1 tan‘x + 1 = sec?x , 1+ cot’x = csc?x

o 1 — cos2x 5 1+ cos2x
6.sin“x = ———— , cos’x = ———

2 2
1 . _1(1 _ _1(1

7.sec 1(x) = cos™! (;) ,  csc(x) =sin™?! (;) , cot™1(x) =tan™! (;)

(sinx, cosx) 4z Jgall 43 gand) 4o Y1 g ¢ ghall da) ) ¢(33Al) LIoSEN B gal cdaad)
Amplitude, Period, Frequency, Phase Shift, and Vertical Shift of (sinx, cosx)

y=asin(bx+c)+d
y=a'cos(bx+cy+d

d i(Besiad BAY) il A3y — S skl Aal ) L 25 |af rhadd)
i |b]| 2m sy |b]|
itiide: iod: 2= ¢ w [bl ift: — < ] ift
Amplitade: |a|]  Period: o Frequency: ——'= — Phase Shift: T Vertical Shift: d

0 b Laa IS8 il 1 Ao 391 5 «slal) da) ) ¢l sl 8 gal) cdaad) 03a 4000 ALy A
Identify the amplitude, period, frequency, phase shift, and vertical shift?

1) y=2sin(2x+2m) -1

2) f(x) =3sin2x

3) f(x) =3cos (Zx —g) +1
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Find all solutions of the given equation? 9 oby Lasd SUanal) Aslaal) Jgda 4818 aa 4000 ALLY) B

1) 2sinx—1=0

2) 2cosx—1=0

3) sin(2x)=1

4) V2cosx—1=0

5) 2sinx—V3=0
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6) sinx —cos2x =0

7) sin’x —4sinx+3 =0

8) sin’x+cosx—1=0

9) sin2x —cosx=0 , [0,360°]

10) cos’x + cosx =0

11) sin’x —sinx =0
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() Apulalll) B gal) aad Ay )90 CuilS 13) g oAy g9 AdIAN) il 13 Le 2da (Al ALY B
Determine whether the function is periodic; If it is-periodic; find the smallest (fundamental) period?

1) f(x) = cos2x + 3sinntx

2) f(x) = sinx — cos\2x

3) f(x) = sin2x — cos5x

4) f(x) = cos3x —sin7x

gl L) Al dad 28t ¢ @ (s padiad (Al ALY B
Use the range for 0 to determine the indicated function value?

1 (4
1) sin0=§ , OSBSE , ¥ cosB?
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2 '0—1
) sin =3

N| S
IA
S
IA
3

, & tanB?

Inverse Trigonometric Functions A gSaall A58 ) ga)

r : —r v L sl Jlaall 4485 ¥ 5l g AALiall J) gl usSa Sy >

' 5 L usSaa Aoy aakiaad! ¥ gf aaf g ) g raal Cuag
3_yidl) sda

, — cin-1

y=sinx y=sm “n To find'the inverse of the trigonometric functions,

N the domain of the functions must first be

restricted so that it becomes one-to-one first so

that we can find its inverse over this interval
—_ I -+

y=sinx 4 ugsaa .

”] it is oﬂ[—g, f] ) 5 S XS Jaall Ul 13 By

<y< —1<y<1e[—1,1]Ww 0%l aalgaln

|
T
I...l||

[y =g .

Note that if we restrict the domain _—: <x<

| —
|

e
N

a one-to-one function, and its rangeis [ —1,1

y =sinx
x=siny:sin‘1(x)W —|
y=sinl(x) >vxe[-1,1] o B 2 RN —
sin(sin"lx) =x, Vxe[-1,1] é4ley I
T
- _1 . — _ _
sin (smx)—x,Vxe[ 2,2]

sin1x oe Ya arcsinx sy Bl iy

Tk Laa JS an of Al ALy B

1) sin (sin‘1 (%)) =

2) sin (sin‘l(Z)) =
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3) sin"1(-1) =

4) sin™! (— %) =

5) sin™! (sin (2?") ) =

2

A = B) g C) 4ja D)

Y 1 Y 1 y=cosx Al ugsaa .
A

[0,70] v dall 4ui 8 aal gl aaly y = cosx A s

SN

The function y = cosx is one-to-one in the domain

N [ . .
™ s restriction from [ 0,7 |
Erit. T
S T
.
—lT e . !
T o+ > X
J —1 1 J
I|l
y = cosx
X = cosy

cos ! Fosalb= cosTi(x=cosy) > y=coslx, x€[—1,1] ZLuuwi,ll Lall 500 2 Allaa
x€[+1,1]a2ddcos(cos™1x) =x ales
x€[0,m] a2ddccosI(cosx)=x
Tl Laa JS aa gl Al ALY B

1) cos™1(0) =
2) cos™1(1) =
Y '|r - I y=tanx A ugSae .
1L z A
4 T = (—o0,00) sl issas « (=2, %) gl i
y=tanx _ / y=tan 1x
T y =tanx
T L = — b
g 2 : 5 4 - ) 46 ‘l’ .
-2 ! n n
/ (x=tany)<=>—5<y<5
[ —at
1 | T L tan™1 2 calt = tan~1(x = tany)
1 : —

=y = tan~1x, V'x € (=00, o0)
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¥ b : '| y=secx bl ussza .
- A
T [ I aal gl aal g Ada ¢y eSd Jlaal) LS
54 /i
e [0.2) u(Z . m]:gaa
s == T =__ Tl __ 2 2
T B T _—— 2
ol Yo We restrict the domain to be a one-to-one function
3 N
:: | | | | L ey . n T
—1o ' o 5 -1l 5 10 Domam:[O,E) U(E’”]
. : .
y = secx y:sec_lx wﬁa\ﬁﬁd@ﬁjc(—oo,—l]U[l,oo) sl
Range: ( —c0,—1] U[1,0), which is the domain of the inverse
\l/ function y = sec™1x
Jadd g} T T
X =Ssecy < yE€E O’E)U(E’”]

sec™! B opalt = sec™l(x = secy) = y = sec”x,V x € (—o0,—1] U [1, )

il e Glisall g3l Aadd M) g cAasaual) 439 31 Baat g a9 80 anay e A gSaall Adlal) dagd 2y AUl ALLY) B
Evaluate the inverse function by sketching a unit circle, locating the correct angle and evaluating the ordered
pair on the circle?

1)1 tan~1(0) =

2) tan"1(-1) =

3) sec™1(2) =

4) csc1(2) =

5) cot™1(1) =

6) ‘tan"t(v3) =
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Finding the Height of a Tower

g BN Sy

13 60° ol Ad ) g Y G oaie Aol N ubd 5G9 7 38 e 100 fE 2 o gedd il (1w
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:
B (A) Find the height of the tower ? sz gl (A
e
S
| X |
¥ [ ¥ R
| 411\5 el
L 100 ft a5/

Bacll) (200 ft 2 o geddd) U8 o) Aygl 3l (b L (B
(B) What angle is measured if the person is 200 feet from the base?

A gSaa A ila J) g3 o (5 g5ad Al il yaail) Japeas

Simplifying Expressions Containing Inverse Trigonometric Functions
Use a triangle to simplify each expression?
1) cos(sin 1x)

95 g Sl ) yaaas J8 Jy gand Uiia aadiea) A AL B

2) cos(tan™1x)

3) tan(sec 1x)
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B
5) sin(cos1(2)) ‘ |
6) cos(sint (2)) . | |
7) tan (cos (%)) | _—

-

9) cos ( 2 sin-1 g)
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Exponential and Logarithmic Functions i & sil g 4o J)gall (1-4)
DY) Jlaa o Aluatiay Abra h g culadl g3l U o 53 ) aeiig By o) 8 J1sal G 53 i) JIsl) >
R 4ddal

Exponential Functions: A type of non-algebraic functions, which are divided into two types according
to base type. They are defined and continuous for real numbers R.

Exponential Functions: Base b , f(x) = b* F(x) = b* ¢ b 23 Ll 1dualad) dusd) J) gl .
b>0 (s ¢« b>0,b#1, x€R &a

Ohiadalpalt  p=1

f(x)=b* , b>1 f(x)=b* , 0<b<1

(Growth) g set (Decay) g Jjau

Y [7
flx) = b”
(0,1) 0< b<1 (0, 1)
o x o hx
- x %
foo) = 2% (J fa=(3) =27 (%

f(x) = e* :daphl 4l Jigal) .

Natural Exponential Functions: f(x) = e*
(ol 2:2l)) e =2.71828 &aa

A8Nally e Al

-
tim (1+3) = e' = tim (1+5) = e
£ lim(1+) = ¢
| el D m(a -

e bl L dpsd DS ¢ p > 0 Gl L A ANy (o AUS 323 6 « Y = X IND 4LY) J)gall (ulad) st o sild v
The Change of Base Rule for Exponential Functions b* = e*!"? | We rewrite any exponential function

with a base b > 0, as an exponential function with a base e
Rewrite Exponentials as Exponentials with Base e ? ¢ e (ubul L daud J) 938 4000 LuY) J) gall A lua 20 (0

A) 3* =

ya(fe

Jalshobaki.com
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Exponential Functions’ Properties and Rules Le g9 Al J) gl Ll 53
Exponential Functions’ Properties ALl J) sl Lal ga

hia e J< Aba gl gl ¢ RIgalgllaack

*  The domain is R , It is defined for every real number
b* > 0 oSl Aidall a8l JS J& Y i ¢ (0,00) s LI 4
* The range is (0, ) , not all real values are accepted, but b* > 0

CusSaa Lgdd Gllalg can) gb aal g Al Jias Aad A2 0S4

*  Every exponential function is a one-to-one function, so it has an inverse

Exponential Functions’ Rules IV (P (Y

sOR ida e mymoga dSs « 0.2 Lida lae y gx e JS OIS 1Y)

n n
1 n\m — ,mn 2 n — NNan 3 T
) (xm)m=x ) (xy)" ="y ) (5) =5
4 alcax™ = x™mtn 5) :—sz"‘m 6) x‘mzxim , X0
7) x°=1
Fractional Exponential to Radicals and Vice Versa ouSad) g pda ) A et )

m v o - = I3
x?:"w/xm:('{/})m W (n=2)s mnianadse) Y 4

2 2 1 .
xi:?{/ﬁ:(i/xl) ‘ Az = xl (Jha v

. bl * - > .
Radicals’ Rules osdad) i) g8 amy

. 3
X , ¢2n Yxd3=x

n n n % n| X n
= - = - 3 n —
DAy = Yry 2) w5 \/: JoRfx™ {|x|,g+JJn Vx—=|x|:;_§§

Converting Expressions to Exponential Form il JSE ) il ) Jyga
Convert expression into exponential form? ?g""‘i J& ) matl) I3 (o
( 2% 23+x )2 —
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a#0 ,b>0,b#1 & f(x) = ael* i 9al o Ll A 2y

Finding an Exponential Function of the Form " f(x) = ae?*’ where a#0 ,b>0, b#1

fO=2, f(2)=6 SUanall adll) ladiuly f(x) = aeb” 5, galls dudi s ey (10w

Find a function of the form f(x) = ae’® with the given function values? f(0) =2 , f(2)=6

€ (0,4) 5 (2,2) oibiily i Al y = geb® 3l Al A 2a (20

Find the function of the form f(x) = ae’™ that passes through the points (2,2) and (0,4) ?

£(2,6), (1,2) sl aladindsy f(x) = ael* 5, gall dud Qs GiS) (3w

Write an exponential function of the form f(x) = ae?® using the values (2,6) , (1,2) ?
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Logarithmic Functions 4 & gl J) 5al)

y=logy(x) ©@x =b" " Uy = PN ) salt dpasal) J) gl A i e 5l Ol >
Gl A b & ¢ LM YyER ¢ WV xe (0,00) L

o |Jlogarithmic Functions: They are the inverse functions of exponential functions y = b*
y =logy(x) ®x=bY , where Domain Vx € (0,0) , Range Vy €R
Where b is the base

It is divided into two types according to the base type ol g5 Wb e 58 (o) el (A g

) b =10 Yl &a ¢ y =logyx Susall o iy dualad) duaiy L 51l J) al) (1
aad 3 e s bl oS Ja ‘;53 ¢ oubay) 2y 05y y=logx dale i
Al JSAl B miage 4 LS Jog, x  JUall Ja e oulad) piag

y = b* @a‘iﬁ;d\dﬂszug&\g

1) Logarithmic Functions are written in the form y = log, x , where its base is

/ y
— i . b = 10 ;,, and-usually written:y -=:log x without setting the base, and if the
//” > 26 s " 7| baseisanumber other than that, the base must be set. For example log, x as
e shown in the diagram. It is the inverse of the exponential function y = b*
¥ 98 Ladld L) ua ¢y = Inx Suseall o iy Al daaiy e sl Jhgall (2
L y=e* Ll Al Guglan g (e =2.71828) e ¢omall sl

2) Natural Logarithmic Functions are written in the form y = Inx , where
its base is always the Niberian number e (e = 2.71828)
It is the inverse of the exponential function y = e*

b#1 ¢« b>0 ¢« x,y>0 & alad el Galsd

1) log,(xy) = log,x +log,y 2) logb(ﬁ) = log, x —log, y

3) logy(x)Y =ylogyx 4) log,1=0 5) log,b* =x
6)0b'%8b* = x 7) 'log,x =y © x = bY 8) Inle=1

9) Ine*=x 10) mx=yox=e 11) el =x

12) (—00,00) & R Wlaag e x > 0 4 sall 92230 ¥) dJaa cuuad g8 61 ¢ (0, 00) Ll
Its domain is (0, ). Logarithms defined only for positive numbers x > 0, and its range is R (—o0, o)

13)b¢1‘b>0‘x>Oi\ea‘logbx=::—z5\.,du&3md\3mwu‘iuyﬁhcl§

The Change of Base Rule for Logarithmic Functions log, x = :2—; , where x>0, b>0, b+#1
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Use the definition of logarithm to determine the value? 4a8l) paail oy 8 oll) iy oS addinl (1o
A) log;9 = B) log4% = C) log,2 = D) log; 2—17 =
Rewrite the Expression as a single logarithm? faa g a8 o day S) (20

A) 2In4-1In3 =
B) In>+4In2 =

Simplify the expression using the rules of logarithms? felaiy 8 sl a0 g8 aladinly el bty (3w

2.,,6
In(=3-) =

Solving Exponential and Logarithmic Equations 4\ sl g 4pul) c¥alaall Ja

Solve the given equations? S alaal) Ja Atul At A
1) e*=2 1Ol i ¥

1) a*=a” ©ox=y

e @ (Ghdda Gl x, y dua

a# 1 Al
2) e¥(x*-1)=0
2) e*. e* =e**

3) e¥+0
3) xe?*+2e =0
) 4) l}[nxzyﬁy:xzy

4) 4Inx = -8

5) eZlnx =4

6) In(x+6)=4
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7) Inx+In(x—1)=1In2

8) 11e*—-51—-20e™* =0

Hyperboli¢ Functions A 30 Jhgal)
L) ) gall Aaldld) sl il e larg (A 9 13N Jlgall >
e Hyperbolic Functions: These are some of the special combinations of exponential functions
+ Hyperbolic Sine Functions, denoted by ~ sinh x sinhx —4jans gl ealldles o
+ Hyperbolic Cosine Functions, denoted by cosh x coshx — 4 Jany ¢ galjllaladll s o

((1—1)54siadan o 2 dagl oda cra J3UI Lol B Lina iy g BB

X —X

v sinhx = & _ze , R lay Wlae Domain and Range are R
v coshx = ex-l;e_x , [1,0) Wlaa § R Wlawe Domainis R , Rangeis [1,0)
v tanhx = ex;e_x , (-1,1) Wl 3 R YWlsw Domainis R , Rangeis (—1,1)
e*t+e™*
v cosh(—x) = cosh(x) , %as;4 even function sinh(—x) = —sinhx , %2841 odd function
v' cosh?x — sinh*x =1
Find the value of each of the following? fob Laa Js dad aa (1
A) sinh(0) = B) sinh(1) =
C) sinh(—1) = D) cosh(0) =
E) cosh(1) =
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Page |7

Show that cosh?x — sinh?x =1 forallx ? $xJd8 cosh’x —sinh?>x =1 & o (20
Find all solutions of Sinh( x -1 ) =0 ? ¢sinh(x?—1)=0 Jss JSa (3
Find all solutions of cosh(3x+2)=0 ? fcosh(3x+2)=0  Jsis S (4
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Transformations of Functions J\ga) <34 gal (1-5)

(Jsih o Bélas V) Luld 1 (2 (J8&h e s ) Al d (1 il @S gadll >
Geometric Transformations: 1) Standard (does not.change shape) 2) Non-Standard (does not maintain shape)
Vertical and Horizontal Translation daad g AN da3y) Y Al ol gadl) ‘
(H. Trans) 4.8 4a 3) (V. Trans) (&asee) Laiy 4a) )
Gsall (h) NMaaydaly) g(x) = f(x—h) k ey Je¥daly) g(x) = f(x) + Kk
Shifting h units right (h < 0) Shifting k units up (k > 0)
\ \e / / \\ 7
\ / ! I V. N N A | [
\ - / | N\ LS e f(x)
f) ==\ | |\ | /| | S g(x) g(x) I(—F*\\: //
(h) e Sl 2a13) g(x) = f(x +h) k SMbay Jiu¥ a3 g (x0) 1= (%) ke
\ -\ N A /1 T\ T 7
i ‘\ 7 I f/g I ; I ‘ ‘ “\\X 1. ‘ ;ff;‘ 1 ]
\ \ ¢ , EAR | f(x)
g(x) 65*\ / 1/ N A T
N /2 : g(x) P
\ / f’( | f(X) 4 2 \\ ‘0 1 a”/f > +
& 1 \%\7‘2 T o 5 \‘\ /ﬁj
Shifting h units left (b > 0) Shifting k units down (k < 0)

Reflection | patSady > ;L

Reflection: A mirror image of a graph relative to aline (e b3 ) Aol (Alal) aci )l A gSaa ) gua 1 ula) 3

g() = f(=x) (¥) el ssaall dsa g@) = —f(x) () AV s52all ds
§ J
4 | oo
- > e = e e e
N | e
A ——H 9@ |
Reflection in y-axis Reflection in x-axis
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¢ g(x) A e Jpaall el A Ligh el gadl) dia ¢ f(x) = Vx = A sl o sladie Wl (1o

Referring to the graph of f(x) = +/x, deseribe the geometric transformations made to obtain the function g(x) ?

T € g(x) 3 f(x) 00 NS puay
-1 gx)=—vx=1+2"(1

|
‘:ﬁ
LI e

gx)=—(Vx-1+2) (2

Non-Standard Transformations Al ) e By gl .
(B8 ubida) Lad) 5 (ol abiia) Lol ) sanall) @
v’ Stretching: Vertically (Vertical Scale) and Horizontally (Horizontal Scale)

o f(x) =x% o=y
Stretching

gx) = f( x) Ladl

LRV ]

Horizontal Expansion Horizontal Compression

g.‘.ub‘j;y.'éﬂ g.ubéw

Vertical Compression Vertical Expansion

88 g i) g cq > 1 S e e

8 0 g ol B (g 0 <a< 1Sl e

v Ifa>1 , Itis either a vertical expansion or a horizontal compression

v If 0<a<1, Itiseither a vertical compression or a horizontal expansion
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O Al F(x) 3 g(x) A2 S Al sl ABNe Ciuag g(x) Al F(x) Al AN S3a (1
Determine the original function f(x) of the function g(x) , describe the graph of each function g(x) and f(x)
and graph the two functions?

5
gx) =-+3

5

-5

tlailey Lot Jliial) Ay Bt Sy Frasdly = f(x) J Pl Jhail) aadin (20
Use the graph of y = f(x) given in the figure to graph the indicated function?

¥ A f(x—4)
&
10+ . ' 0
| 5t |
I a5 |
__:'1___:! =i ____\53'- - _:1 >x 10 0 10
T |
_51 |
.‘—]{}—— ‘ 10
¥ B) f(2x) °
' |
10+
| ¥
I T |
—— 1 7 0 5
—4 =2 = 2 4
T |
ol |
.‘—m-— ‘
5
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3Uarall Al bl Jiail )y = x? At Sl e cumi A adl gail) S3) a yall Jlasly (30
Complete the square and explain how to transform the graph of y = x? into the graph of the given function?

A f(x)=x?+2x+1

B) f(x)=3x%*—-6x+2

Compare the given function to the graphof y =x2—1 ? Cy = x% — 1 — Al Jailly slaal) Ahal) ¢ 8 (4w

fx)=-2(x*-1)

Cy=i(x—1)2-1=x%=2x 1Ak Jaaaly sUaal) Al ¢ 8 (5w

Compare the given function to the graphof y=(x—1)%2—-1=x%—-2x ?

A) f)=(-x)*—2(-x)

B) f(x)=—-(-x)*+2(—x)

O) f=(—x+1)2+2(—x+1)

D) f(x)=(-3x)*-2(-3x)-3

fe<0 JLudh y=cf(x) = y=f(x) = Ak Jaill Jugadbacld 83 (6w
State a rule for transforming the graph of y = f(x) into the graphof y=cf(x) for ¢ <0 ?

<0 iy y=flex) = y=f(x) — Sl Jhiaill Jygad saolb 3 (70
State a rule for transforming the graph of y = f(x) into the graphof y = f(cx) for ¢<0 ?
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Combinations of Functions Jisal Ao clilaal) ‘

Aacdl) gf (o pall ¢ | cpandl o) gt lilialh sras day g HME (ladalitla oNLss Qi g FomdSails)) o
3 < C S Tt Mg Ol g )

+ If f and g are functions with intersecting domains, then after combining the functions

by,addition;subtraction, multiplication, or division;'they‘are defined as follows:

1) f+g9)x)=Ffx+gkx)
2) f—-g9®@=fx)-gkx)
3) (f.9®=fkx).gx)

4) (5)(x)=%, gx)#0

g ¢ f ¥l As jidall (1) — addll el e Jlaal) 385 B A JS A @
% In each new function, the domain consists of those values of (x) common to two domains f, g
0= aliall Jandi aid (5] slaici) b dacdl) 30 AS Jlaa paals o

#+ The quotient function domain is limited to exclude any values that make the denominator = 0

f(x) = x* +4x
Find each function and its domain? flgdlaa g Adla U8 aa gx)=Vx+2 @l 280 (10w
h(x)=3x-5
4) f+9X) =
h
B (7)®=
¥ et Composition of Functions J gl s 4 ‘
f tGib (8 fo g JSAl kAl g ¢ f Jlaal quS 5 adsy e
2(x) v" The comosition of functions f and g, written fo g, is defined by:
I (fo@@)=f(g(x) fdrargx) s gdaaghxacxdd
— g For all x, where x_is the domain of g,and g(x) is the domainof f, (feog)(x)= f(g(x))

(fe@(x)# (geof)(x) :ahda
(fogix) = flgx)
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flgr Lol c sl Slagc go f 5 fo g CluSal aagl A ALy B

Find the composition f o g and g o f and identify their respective domain?

1) fo)=x+1 , gkx)=+vx-3

2) fy=e* , g =Inx

3) fW)=Vv1i—-x , gkx)=Inx

g Aaldl) el 3 g ¢ g(x) ¢ fx) ChuSal aa Al ALy 8
Find the composition f(x), g(x) and identify their respective domain?

4) Jx*+1

1
x2+1

5)
6) sin3x
7) e4x—2
¢ [fo(goh)](x) sUaral Al s gbasi Euay R(x) « g(x) ¢ F(x) Jsl 2da i) Ay 3
Identify functions f (x), g(x) and h(x) such that the given function equals [ fo (goh)](x)?

3
8) Vsinx+2

9) [tan"!(3x+1)]?
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f(x): ¢ g(x):xz—z C\JLS\S! “__,ng_hdsh,éu(mw

x2-1
Find the value of each of the following if * f(x) = oy gx)=x*—2
A) (fog)(2)
B) (g-°f)(2)
C) (fof)2)
f(x)=x+8
[folgem)](x) 2 g =22-6 s (110
h(x) =vVx+3

«:(5)(,():% sy glax) 2 f(x) =x+2 iy (120

T(fog)(x)=l6x] SN g(x)wd «fx)=VAx i (130

S (fog) (%) Q8 f()=x%2+1, gx) =sinx <)y (14
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gl Ban g o 4o ite i
e x?—2x—-3>0 Addida
A); (=o0,-3] U [1, )
B) (—o0,—1] U [3, )
) [-3.1]
D) [-1,3]

Soa JUixZi a1 50 Al a2
A) (-5,3)
B) (-3,5)
c) [-3,5]
D) (=o,-3),(5, )

Liall a3

v
(=)

log x
A) [1,9]

B) (=,9]

C). (1,9]

D) (0,9]

' A(5,-2) , B(1,-11) Okl Jlal) Al (1) asieal) Jae &) 4

A m=—-
B) ng
C) m=-—-

D) m=

Jalshobaki.com Sisdll daaa jalae)  Ja¥) ol sal) Juadll adiilal) 12 Chual) clpedaly;  lageall) Ban g 1,1 6¥) Ban o) dajla




Page |2

$ P(8,—5) 4kiily jarg —4 = 4l il asiiciall Adalaa 33 5
A) y=—4x+27
B) y=—-4x-12
C) y=—-4x-44
D) y=-4x+ 28

f8  y=-5(x—6)— 7 Allaa s} alical) 539 P(7,—6) Ahiilly ja 1) il dlalaa & .6

A) y=-5x+28

1
B) y=—§x—41

C) y=5x-37
D) y=-5x+29

‘et y=5(x+3)+5 aliuwdl o gascy P(—3,3) bl jo oM aficaad) Dilas &) .7

A) y=zx+20
1 12
B) y=—§x+?

C) y=-5x—-10
D) y=5x+18

T X4+2y+1=0 aliaal o gageey P(1,3) ekl o o) asiiiaal) Aiae &) .8
Ay =2x+1
B) y=2x-1
C) y=-2x-1
D) y=-2x+1
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2013 Cond 400N B (10 (51 .9
A y=3x3+4
B) y=x*+1
C) x=y
D) x=y"

5xt+6x3+1

—— Sl 18 5 LaAdS gi Ao c3gan 5 S Allal) uilS 1)) La 238 10
x5

fx) =
A) A Gl 819 3 gaa 3 S
B) 7 39aa B i Gl (Sl g dad
C) i gagand s

D) MYJJJJASJJJSM

¢y =vVaZ—144 D Jaw 2 11
A) [-12,12]

B) (—o0,—12]U[12, o)

C) [12,)

D) (—oo,)

¢ g(x) =log (i:) A Jlae 22 12
A [-1,1]
B) (—o0,—1]
0) [1,00)
D) (1,)
¢ y=3sin1(x—1) W Jse 13
A [-1,1]
B) [-2,0]
C) [-mm]
D)= [0;2]
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2 f()=VaZ+16 , gx)=x%+4 lbaid) adlisblis 14
A (0,4),V7,4),(—V7,4)
B) (V7,4),(-V7,4)
c) (0,4)
D) (0,7),(7,4)

flx)= Vx+7T S Lad i (IS 13 g (2a)s aa) 5 Aa), pusaa Al S 1) L 33a .15

1
_1 _
A) fl(x) = s
B) flx)=@x-17)3
0 flx)=x-7

D) x= V7

nusal) A0l slagy Jall (ot Badaal) Adlal) dad aa douse s Aall G (2l 3L 16
f)=x>+3x3+x-13 , f1(-71)

A) 2

B) 13

0 -2

D) —13

0 g7 1(-1) M gx)=x3+4x—1 o8I .17
A x=0
B) x=2
) x=-2
D) x=-1
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99 dusal) Lall ALl Jiadll (b Ause Dl f(x) = x5 + 5x3 D .18

A) B)
F 9
3 y 371y
2
X 1 X
— »
| | 2 3 32 - I 2 3
2 -1 |
S
3 3
C) D)
r .
31y 7 y
2 7
1 X 19 .
. : T T T T T l;
=N N 2 - 1 2 3
-1 o
9 P
23 -

e il o s A sin (g_ x) L & 19

A)= [=141]
B) [0, m]
C) [—mm]
D) (—oo,)
Sse A Lt Al 3 sl e 61,20
4) f(x)=5
B) h(x)=x*+1
C) k(x)=x1

D) r(x)=x72
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e ) (o) o5 dss .21

A) 468°
B) 480°
C) 495°
D) 523°
Oy M —105° Js .22
7
Hna A 2
Vi3
B) - 5
27
0 - 5
12w
by ==
¢ f(x) = sin5x — cos6x  Alall 5,54 sa 23
A) 4
B) —-m
0) 2
D) —2m

¥ f(x)’==3cos(10x — ) ISl Bl cAaudl 33a 24

A) =6, 3)343‘=§ sl =

-

B) 4adl =3, 3)343‘=§, sl =
€) Al =2, Suﬁﬁz—%”,j,smz

-

D) dall = -3 sumzl"T”

¥

Alw g2 e e

’ ’
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B)
9
D)

A)
B)
0)

D)

A)
B)
0)

D)

4)
B)
9

D)
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‘A f(x) =—2cos(3x+m) A s 25

(¥ Al 593 aad Ay 50 S 13y Ay )90 F(X) = coS5x + Asinmx AN S 13 L 2da 26

5,9 = 577
5,9 =977
s, = 20m
Ay 99 Cand A1

3

tan@ = % S m<0< COSO B gl el Aal dad aaadl @ sda alkidl 27

24
cosO = —
25
24
cosf = ——
25
7
cos0 = T
7
cos0O = T
¢ 2sin’x+sinx —1 =0 &saad) Jols d1S 22 28
x-——§+2n1t , 3%+2n1r , T+ 2nmw

V41 3m 11w
xX=—+2nmn , —+2nm , —+2nnw
6 2 6
14 5m 3n
x=E+2n1t , ?+2n1t , 7+2n7l'

x=0+nm , §+2n1r

Jalshobaki.com Sl daax 1ale|  Js¥) ol sl Juall) adiial) 12 ciuall cibpdaly ) lageall Ban g 1A 5Y) Bas 1) A jLa




4)
B)
9

D)

4)
B)
0
D)

A)
B)
0)

D)

4)
B)
0

D)

NE]
E
I

H g} :

~=|=| S

24
25

24

25
24

24
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.29
alaal) Ja
=1

X =

tan

9

.30
cosh(0)
€ 5

- o]
C

32
4

2 (cos™ (3))

¢ sin

. > 3 R e - - - . 4")&‘

= ‘.’S

2
w
‘9
.
‘JSAM

s




| 9

' g(x) =3cosx+1 4 2 .33
A [-2,4]
B) [-3,3]
) [-1,1]
D) [—4,2]
8 g(x) = cosh(x) 4 s .34
A) (-0, 00)
B) [1,00)
€) [0,0)
D) [0,1]
‘wogTl(x) W em B gx) = —Vx—2 «ils)y).35
A) [2,)
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