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Polynomials and Rational Functions Al Jhgall g 3 gandh il S (1-1)
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® Quick review of the system of real numbers-R

: D dasal Yo (1) Al 58 Mo
Real Numbers
(0, 0) 38° 7 (Q) et S22
Q-

(Z) Aanall sl

Inequalities S | ervals 2 [Set Notations e peadl L il
a<x<bh . ”[a,b] Z {xlan.sb.,xeR} \
2<x<3 C1,2] {r] 2€x <3 (xeR}
a<x<b (a,b) {xla<x<b ,xeR}

V<X <4 (1,4) f X/ vex<4 « AGRY
a<x<b (a,b] {xla<x<b ,xeR}
5<X <%+ (5,71 {x|5<x<7,x€R)
a<x<b fa;b) ¥la<x<b,x€R}
2 < xel 2 [-2,2) ?xl—25x<147<%ﬁ§
x<a (—o0, al {x]x<a,x€eR}
A< (—o0,2] ix] x<2 AeRy]
' x<a (—0,a) {x|x<a,xeR}
X<L\o (=92 ,10) {x| x <10,x € R}
x=>b |b, ) {x]x=b,x€R}
x2 -3 [-3,%) | §A/ %X3-3 (XER]
H x>b (b, ) {x|]x>b,x € R}
| A>=5 (=5,%) t Xx7-5 «KeRr
|||Ja|shobaki.éom i dras zalas]  Jo¥) sl ﬁ! paiall 12 sl clpdaly) clypgail) 349 1Y) Saa gl dasle
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i{y|y=f(x), for some -x € A}.

.

Jhgall Axa 4o .

e Functions’ Review
A B B ‘e gana (B ludally aal ol uaindl (u Ja i Basl8 4 F AN ) >
. f o ,y:f(x)gﬁcwinhéjAf\swgﬁxﬁhdS&A
L - . “he 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).

{xreadd «Jyly=F@)]} 4 Jo iy« f gia B A f(x) pll IS s sana cialy f Jaay A 40 sanall s 5>

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

Only one y-value can correspond to a given value of x .x —i33aadadaa y Tkl baalgdad g filiym >
AN Tl Sl st dndal) GI8 (Al e ST B L) Sl ) adiina (of ada 1) sy

If any vertical line intersects the graph in more‘than one point, the curve is not the graph of a function.

SANA Al Jfad Satall (1S 03 La aadl oo ) adiical) SLOA addded (o
Use the vertical line test to determine whether the enrve is the graph of a function ?
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1) Polynomial Functions: An algebraic expression consisting of one or more terms.
CoX™ + e x4 1 Xt ¢, Busal o (x) J s BdS

A polynomial for (x) that can be written in the form cgx™ + cyx™ 4. ...¢p1X + €,

Function Typ.esﬂ

Where 7t is a non-negative integer n=>0 Adlu pé Asae daei g s
The coefficients belong to the set of real numbers R €, C1, - Cp R 4l sl Ao ganal il cilaleall

The aomain of polynomial Tunctions is the set of real numbers  4388al) JaeY) Ac gana ga Jgaaldl & )5S Jga Jlaa

2 >
Polynomial functions 2x , x+4 , —3y* - 53X 4 3 gaa & 8
= 3 wd 5K o
Not polynomial functions 2xy~* 1 Vx 3gda i WS Caudd
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Samples of polynomials 3 gaad) G judiS e Slis
fix)=2 flx) =3x+2
| (polynomial of degree 0 or constant) (polynomial of degree 1 or linear polynomial)
U e - S TR Ayl i) A tia)
0 Aol

2
f(x) = 5x% — 2x+§
(polynomial of degree 2 or quadratic polynomial)

Ay palt At

fx)=x3—2x+1

(polynomial of degree 3 or cubic polynomial)
el dtahy

f(x) =—6x*+12x°—3x+13

(polynomial of degree 4 or quartic polynomial)
dr) 1) Aa pal) e AN

[ 4o 4 4 S
-2 -1 1 2

fx)=2x+6x*—8x*+x-3
(polynomial of degree 5 or quintic polynomial)
dal Al A jal) e AN
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y={_’;' ;23 = y=lx Aalhall J s (2

Its domain is the set of real numbers R R A88al sact ds gana Lgllaa

Its range [0, ) [0,00) Ll

X x<0 B s
= 2 A4S ) Jledd (3
J { X , x>0 el

4) Step Function or Greatest Integer Function: y = [x] ( x J e 3o sl) 9 (x) e Q2 (4
o] Its domain is . {x|x € R} {x|]x € R} ‘o=

L8 danal) et A 7 &« (y|ly € Z) Wida
Its range is {y|y € Z} , where Z are only integers

Redifine x€[-2,2] « y=[x] wiusisi(w

Po)=%-2 ¢ —agxr<-)

b

=i} e -\ <A <L O
\) ¢ egX <\
\ C hayg <2

2l = B =2

5) Radical Functions: Ex) Square Root Function 7y = \/}- e O N & y= Vx  dauiall Jisad (5

Its domainis x>0 x>0 gl

Ex) Cube Root Function y= VYx N« A n e y=1Vx

i i
- [ ro=Ys i
I : - il o
tyamdd i | b 1 Its.domain is the set of real numbers R R &idal 35 dc sare Wllra
1 .
| : i
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£, X - - .
dgda S p(x) , q(x) & ¢ f(x) = %, agall o (g tAauad) Jigl (6
p(x) Ir 1';54 L:"I : 1 i
6) Rational Functions: It is in the form f(x) =0’ where p(x) , q(x) isa polynomial | : Sl !
H Hx)= < 1
L o ey dogs e T e
1 i
Its domain is R| Zeros of the denominator i \ :
1 * ]
i il m e 1
7) Exponential Functions: f=="""-"="="""=="""""""mmm 'i Al 1ot (7
] / H
i / .
i ' N Il.-’\. == i y=e* Sogall Jo
1 | 4 i
1 F 4 -
! E of E y=a* s Ao
y:Gj ,0<a<1 1xy=3",a 1E
| g _ _r —
i 14 :
e s RENSUL RN L B L A
8) Logarithmic Functions: Ay e ol sl (8
— = —— -
i1 i B x>0 ¢« y=logx
O | soar = topea o}
i i B e ] JSMAx>0 ¢« y=Inx
I /{ > a P T T:
i :
=8 :
Sl PR
9) Trigonometric Functions: sinx , cosx , tanx , cscx , secx , cotx rAAla ) galt (9
—————————————————————————————————————————————————————————— r————-——-‘-———————- NS S S S W i W B Bt S W M M S
Y :: Y :: -\ y=lanx :: : g CSe X :I $ y=secx =: ] y = colX
y=sinx H ¥=C05X ” \ [ f f ” i‘ i =i J " ! “ \ l
ot 1 / s 7 ] f { 1 H i { ! 1 \ i [\
g B /B £ Hylﬁﬂ | A v e.
Fisl i / \ " . \/ T | fctidocd R | L L Tl L bl X
: — syl — ALl A /0% Vo x k3a2r @) Ew #0] & x3m 11 -F 5V| 2\F 3\
- 20 7 ¥ g & 0] 3 fr op M0 =77 +/ LR 28 ?f\ 1 o : ! 2 \EEN 7\
\‘f‘,‘ 7 n\\%’?r :: ?,j %\\?/f_l ¥ “ 1/ T/ T T H {i \\,t‘ !iﬁ‘\” :E () {’/ \\fz :: | \T
/|~ WV L L AN AR R TR

(30 adalh ) 90) Apait 3 Jigalh (10

1
: E i
I ! v | .
: H y=tanhr H
1 ] ]
1 1 1
1 B N : I —) = 15 % 2 !
i ! :
i : i
: ! i) o :
___________________ d R, (NSRS
g _ef—e™* N __e¥—e
y = sinh(x) = — y = tanh(x) = P
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Tl 8 9 Laads Ji At ¢ gaa 5008 Ajal) cils 1) La daa @lﬂl i ‘;3 (U‘“
Identify the given function as polynomial, rational; both or neither?
3 2317 fo):(é- é{,...zi),-;lu @
1) fx)=x>—4x+1 2 L=
- el - - s
A7 - »
5357 525 Ry %4\ "/fé‘/\b \s\‘\r\i{g—c"ﬂiw )

2202 23 :

3)) fW=vxz+1 ) )9/&’3{«_;):5\” f://)-’r;)\) (l
Volalo G

4 sl bl @) Ll g Jassill (3 )k ab] O

e - Most Important Algebraic Expressions Simplifieations

1) Difference of squares x*—-a*=(x-a)(x+a) O O 38 (1
2) Difference of Cubes ¥ —ad=(x—a)(x*+ ax + a?) Opasa O 348 (2
Sums of Cubes B+ad=x+a)x? - ax+a?) Opasa £ sana
3),Common; Factor x? —ax=x(x—a) & fida Jal= (3

2 3 Sy .

4) Square of a Sum and Difference

5) Factoring a 3-Terms Polynomial x*—5x+4= ( i ) ( iy ) 40 Lagaa Julasi (5
6) Radical conjugate W\}i‘ 3l @85 (6

LT . (\[’iﬂ) = X/ beom - Qﬁ_l (i) e (ol e

R AA (FF+) VR - =
IIF el - r/‘ s \ é uj\)ﬁ u)» A\}_J\ A} éo‘_'_.—_»——‘
Q-1 Nyurﬂ) VA ¥ ) N—
i 1 . S : b S A Y~ =
YE B: R = w= X PRSI VPN O
e e g
L A ) e P

: V)A,l),a)

Js¥ il gl Juadl) aniiall 12 ciall cilaily ) u\.hg.n.ﬂ\ 5da g u.[g\’i lh}“ dajla
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e Inequalities
1) Linear Inequality
B =2
A —3x+1<2 X>——‘3—
‘(’5)'3)( <} | oY (-—JS., )
e o g R}
3 ST
B) 4x+1>3x-4 = .y -3y y -9-
A > -5
°Y (-5, )

2) Two-Sided Inequralirty’” 7 E _ Gliga (e Ashd diilda (2
A) —2<2x-3<5 i
+3)3 ) L 2K & 2 O aE o

( ‘) P Il-‘] 4
(F2)2 L <X &4 s - L Loya ]

C*) 3 v 2 -3X LH (\
i \ =Y .
CEReEy o
3) Quadratic Inequality (‘\') o >o \fg\ ;L:.u;)s 4.4.1?:.4 3
2 2x — 3 s : ) ! | Y
A‘) x? +2x >0 }\“Pi] @H\» “ 3 ,}f@/
s (X-\)(Ms) % = i ‘_‘,, £
)2‘ 3.\;~OJ)+ 3.\;1,: Wo") A=- \ ‘ : 4‘7"
-a .‘/’ 4 g “\:\1_ b .i -3
4 \ Olo s 98 A2
(-w,-a]_u[uw) =
B) ¥*-5x-6<0 (-)sP°&L8 ) " \ :
) X = \4;,, \,,\w i/\/\d“u 14 e ;)‘/}l;ﬁ,.‘ "‘(s “’5 /\/ D
(%-6) (h)) <o e e
o A '007%1\ 7 N
Sy X'z € 2 XA

" £) a% o A&

—
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2x+1

A\ n ]
/

B) 1l L 0‘%'7 L)ﬂ

x—4
= T
,g/)\’w) A42 —o —%7\:_& - 02 . ALy > 0P
-2 %
665-\,4-;7&‘1:0@7@__‘., 7 bﬁ@%
(-3 () "
5) Radical Inequality 4k Al (5

3+V5x—10 <8

A) (—,7] B) [2, ) C) x<7 [2,7]

Vine &5 VIEEST ,as/@\g\_%
[} /‘\5
o8 = Sk ~\s £ 2 5 5;7k \‘b

‘ 5 £ 35 7'°
{25 //‘%\@ g dad £ %
AN

L 2cx4aF ¢

6) Inequality Containing an Absolute Value .&nu PN fugl-:la (3]
1. Va2 =|x|
A) |x+5]<2 1
@), avp J“’&ﬂ\ ® JE—2¢ = x—2]
I Tk \7«%/$/<Q ; o b Sy
]__4 & )g < _5) 3. x| =a=2>x=a,x=—a

XXS <2 = K<-3 w)\d’) ok (D 4 Wsa, -esxsa

= §\<Q‘:f) X¥S 7 -2 = X v-% 5 |xlza, x2a
X< —a
I v [FFLA<-3] "
\X*g\ <2‘ \,:‘e)’\‘d;)\g_g @ x—al = |a—x|
- 7.la.b| = |a].|b|
u ‘\)ufl'd\ ?:’g G’i@_\ -‘g/\_@,g 2 a _ lal |
= ‘x T 8. |Z|:m

Y';t < A <L =3 9.la + b| # |a| + |b]
die)  J) o Al Sl puiiall 42 chal) sl ) Sl Bang 1 AsH) Saa sl e |||
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B) |2x—4|=2

o
44 72,
4

/3 -
(-2 © L 3 %9)

0 |x+3|<—-1 P\)u ?¢ ? ‘}_7- v\.f“)) &L
W\;)VY(M\/))}CFL}“\MM O 6\ UK‘& “‘&"L’XJ
lal 70 I
.D? |x+§|<0 U)\,.)\;.,__J M)(ymyiwi B
ﬁﬁ:\w o;&u\o—(ﬂ& U)Ja_ﬁ.‘ Y‘)v’ O Lep e L2
B leral> oL e U 0 PE AN & 3 ga Lao
R )m»{w\ Y E RS Ta b aibl] 8
00/‘0") WL?J\ )\*“i} 2:1‘ J‘ N
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° Geometry
Cpidall o d8leeal) -1

= (x2,¥2) 9 (x1,y1) Ol G ddlaal)
Ol (p ABLial) Chaaila 2

1- Distance Between Two Points
D =.(xs—x1)%+ (y2 — y1)?

2- Midpoint Between Two Points

(<, v2)
x1+x o ey T ¥ e
<y (1,9) =555 = (02,92) 9 (1,y1) OREED G Alsall Chuatia
(x<,,¥,)
3- Slope Seadl 3
m = = (x2,72) 9 (x1,¥1) ORMAIG say ol it 1) e
Baalatial) cilasiicealf 450 sialt clagiioealy ol g

1y = 1y P
/1-

—20

my My, — —1

Parallel lines

4- Finding the Equation of a Line aiiual) Adalaa oy -4
Y=yi=mx—ag) @ (xq,y1) Ml say m e gl piiud) Atae
Gl e adalial) Lalds alag) -5

5- Finding the Points of Intersection of Two Functions
Jg¥ ot pal) Juailh) asiiall 42 Ciuall cilpdaly ) cubasgail) Bang 2 3o Bas gl da 3l
— —

— —
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Find the distance between the two points (2,5) (—3,4) ? £(2,5) (—3,4) oakid g dBlual) 2 (104
e
D= VAo @9
D= [2-(-)]1* +(s-w)¢ = \/'Rﬂ

Find the midpoint between the points (2,5) (—3,4) ? ¢(2,5) (—3,4) oSkl o dilaal wiill, a (2;._
v Az ye

Qﬁbi-;ll = (A-\‘;_;X‘l— ‘,\_3)«':-_\-5—3 _—;}(y__»rz(’s)(gzv;):? (___3[_ Cﬂ_.)

Determine if the points are colinear ? (3,1) (4, 4)(5,8) ™ ei daal g Aaliiu) = -lgu.n b@\ R (3
? H . - 2. pu & o R A AC D R oy

- d/\/,v"_d\ ac)/‘)ﬁ u\,y:),u—d\ % &;L, Oliet Baml, AL de <
(5;))‘(‘7)’4) ¢ (L//Lj)(sjg)

-~ VoA
Mz 4=tz (3) mys Bofo: () = Tl
“l ’3 o 5 = . V)/
Determine if the points are colinear ? (2,1)(0,2) (4,0) ¥ aisaaly At (sl ANl el d“_(ZU“—
(1)))‘(0/2) (0/2)\(‘7/0)
Y
my = 2-1 = W B s e 2 " pe (B9
@)« ogs (@) s KT
f=a DA™ 5
X+2y=1, 2x+4y=3 ¢ ulaiaal gbijgialas Ja (50 “
Determine if the lines are Parallel or Perpendicular ? x+2y=1, 2x+4y=3

| Ky24 =1 ( LATYY = 3

24 =\—A
= 4y = 3- AR
E{%—m 9= 2 ¢DK |
my = (-1 w?x:@ '—:_ m| = m1

u\) ))-«—OC_))) 7!

Find an equation of the line through the points ? g (1,2) (3,6) Ohiidly jay M‘ e 23 (B I
&,)a}wéxg\,.z)\,ub 2h\es oy AJ\AS
m = 6-2_ =2 ab--\‘(\)_) | 4:‘&/;9)&*&\11_,&
&5 / J
| P -dy 2w (X))
Yy = 1(7\_\>+g | Bz o (A-A)F 9N

Yz 9% 2 ¥ |

1d = 2x)

Jalshobaki.com GCEGaNAES T3] Jo¥) ul ol Juadll asiiall 12 diuall ciludly ) chagail) 3aa 5 1 oY) 525l da JL.J
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faililaa 329 ¢« p(1,3) Uil Al ol T = 2 Abse I adfiesal) Jo Al Akl 2 (T
Find a second point on the line with slope m = 2 on which point p(1, 3) is located, find its equation?

m — L ¢ M:Uj\ ('/5)

3 4 = g [ A=t} r 2 Yz 2%+ ( )
gy = WX-2+3 {7)) p\;J.s\M R=2 = 5 = 7—/
4 = ax 1| )C)J{r = o i Vifss oo U E

£ (2, I)MLJA.H ¢ Y= 2(x+1) 2 M‘&DhéﬁuﬁgﬁiwiﬁA\aa&(sw
Find the equation ofa)f"ne through the point (2,1) and perpendicular to the line y=2(x+1)—-2 ?

=1, Spl o “aler 9 z (kA2 J‘ }’))f uZS':J,J) Eﬂ»—Ll
m - — il

Find the equation of a line through the point (0,—1) and ugs.u (0 1) wu oA ‘5.\“ ?.\M\ TV a (QU.u
A) Parallel to the line y =1 ? Y al o r_,a‘.__zU e ey = 1 MELaiEa(A

= =
DR (193) e wen i T |
| T i;j;‘ A—b-""“
B)‘l‘ferpel‘l‘dic;lar to the line y=1 ? J)L_) ‘},,, Q) 3 - C('a;__/!. fy= ];:ﬁjiuﬂ‘u-“' g (B
EEPRERES) Codunnres (OO 4 : .
SadsREd b i \A&a)uib)l ( ~)U/”J“ o ettt | P~
| ENEENAC = d =iC.
ERaanaR! Jigae A=0 ] % ,;.,\f/do
T | y
o €y =—6 f Lises 0585« p(—8,5) Adily say 51l aiieal) Aslza 23 (100
Find the equation of a line through the point p(—8,5) and perpendicular to y——6 2
B o s d édez\ el
T Yemn&akia
4 4=-¢ [Reat | -
Cy=x2+2x+3 , y=x+45 ol o sl L& < s (1100
Determine all the points of intersection between the two functlons y—x2+2x+3 , y=x+5?2?
(3
-2 = S
A +X Y - N4 S

tis 2 AUXA B)2° 516 AP . Syl g osndid ) 8 ¢)

K=t ¢ ==-2 ,5)—\”—? AR==23 9= 3> = "2’/5)

Jalshobaki.com Sisdlidaas salae)  Jo¥) alpall Juadl) adiiall 12 Ciall cilualy ) Cilasgadl) 3aag 1 J oY) 3aa g0 Lajle
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o Finding the domain of functions algebraically ’Q)-ndu-ﬁ‘ Jlae Ayl ‘
Find the domain for the given functions? f iy w folarall Jf gall Jlawalt aa 40N ALiuy) 3
-
1) f(x)=Vx-3 X-32,0 ))i——»
X2 3 - —2ep
2 [, 0°) :
2) fx) =7= X-3 >0 V\:”L\i'f)-":?‘\\\
X>3 g z
" () 3 7=
Bind Ko R¥2 2o = lypgpishgbell SERHT o)
~%
N\W‘M—\%Zx{ Xz-1 (X €R} -a:‘&’:
9 () = V- RPN LR 05 385 2w _ppin))

(-—00 00)3\9_(\ L;‘.C.)ﬁgj U/v\»df

5) f () = 122=° \) %o (Yuf,,b) ) x5 3904578 dw\
1) w6 20 )}5‘71\2/~ j///!7 éJ\J_fL,/J;
(K x2) (7(@3) 7
Ny i ’\).\).ng&ﬂf»—}j))_ci; )Q&Jy\)\)u’,,)}gw\%.i:—wle—
(w)wm ‘oaei_ﬁﬁswe_;vg gl a.}%
=
(47)‘1)) C\‘J‘/WJ }/J‘/L‘P\ )/"’/U‘?f‘] VE/W’ \‘ u'%‘pj,)‘ﬂ/b
('0"/’2] U '3,5)V (5/ 00 \»)':\,S)'J\LDJ’(J
6) flx)= T2 ,é/k)w Poueh Ayt W\J\}J\Lﬁéth
‘5o i g2 ot 0L pldy Ol @
f»’\)\,}U«)—\ W}sw_\é\ ole als s =17 I
] X“ 74 3 Al » 2
‘ o A ! ,,‘g/i,\)!z. Xz ¢ AL-2
PN o Y7 WX, T B0 | 1
S L b | E
@7 S ae | T

| 2
( =0 }-Zj V EI/B) I’II \xx\ iq'.‘)
0T e P T | (\ALJ\,«. ~3 <A< 3
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I R/it\\ 9((&\(%@\)3‘5&0&.1‘(\

; 5
\x\)\:k_ +1 n(eﬁgj\

,J

RS TRS Ut b sy o

e ,-) \U<"U>U_( ) )

|| B = (3\\(\"":?\*7"‘\' )3\7) L2o :5,,‘__) D ()
~  AR'xX-6 = &
%\L\T‘ = D SO AN F

e L v WL = =) -\I'T
oo e I IR x4 -V EF (XER)

(o, 1-vF)0 (- AxE) (=l 02)

5 i of /
I _ E-asluis,e?) = [;’3/"0) Y 5%
=
10) f (x):ln(x+5)
D in() =0 = XA:S#:[
X £-4 (\A)j»
)M Aze 5 x50
I ; l/jw’s N e i
3 koo s ‘& e
BN P Sl <( =S,-u) 0 (=401
| 1D f®=5=
D X356 = wy3 (Wmiw) o~
1) A-3F) = *® 4 ((,,?}.p (BG; <\'}ﬂu"\ —F- o2
I R L. | (3,4) V0 (4,0) or (3,)/t4]
12) f(x) = ;_i _— *’XL::Q.O,‘L/J/',«.
\a\'\ I 0 e _» ¥
| V) %7/0%%&\‘ a %?\ng g 90
/ ’ ’
'L) A==\ Y’\:J‘/“'P 36 Y \/)f )/J\ﬁ
| L 23 (-2 1) Ul2,00)
H Sl A talas]  J¥) (el )l Juaadl) adiall 12 Chual) Cladaly ) Clagadl) Ban g 1Y) Bas gl el
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13) f0) =325

) X¥Zo = %y #,{4~ | R, L

2)<ho R oh ko e @ iy

T+ = AP (X2 pBlip) ,,ww;‘f bl

) 2

Y wze e Wi 5 Le,)u (1,59) |
IR =t WL ~ or [Lo,o00) /44
14) f(X)— sz—x 12 k)c\‘/ W}’J\ \\\JA;_é:*Exﬁ

X -%-y2 >0 adts B \2e 03| %\ N

( : ‘”,oo+ Xy ;0s0R12

%, m@ i e R X 4

— ‘v,._(,-f.’”?,o_,/,,’ Sj U E ",/ 00> U\/i) J.LA 4:1)\—‘*_;

]n(x 1)

15) f(x) =52
) Feew 3w 30

\)\) >\ = @‘b\é 1

1,) X1—~1.jk7ﬁ>

) X(A-2) ) © (- 02, -1)0 (2a,00)
6Fcll) T
16) f()—x+2 — k41 e it
Cx1 Rdi-.
Rkv)\*‘f\ j&“)\z'& G o) 5
\ ):
EX] %o —)er[o,l) Q\>2_L\ R/)KG: [o)ﬂ

17) fx )—j; Qﬂ 2 /W% ?:U .

X -2 A "O'\L o »
'}LI‘L' 7/ \;J_Tl %a\.? Bﬂ ‘//
¢ nﬁ 0 ,f* 122

18) f) =7 7 all=n R —_—
RI@aes 8 0tes) PR o 7 o N
) = )
R S e Il = (-1,0)

)0\
x# ) Sé’ N da Hon i')(/-\ (X<)‘XG‘K\
Jalshobaki.com (SEENEaa ) Js¥) ol ) Juaill asiial) 12 Ciual cilaaly ) chasgadl 5aa g 2 Asi) 520 gl a3l
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| e Finding Domain and Range Graphically (Geometrically) (L.,w.\.ab) Wil saally Jlaad) alag) ‘
; 2—x%, —2<x<0 ...
g la ¢ = kK cals 1y
. i i) {3+x, x>0 e
5 3 0 s i , 1 A) Je< (Domain) C-2, M\
+— S L{_'éf;,."r,,
l A B) f(-1) =\
1 5 0 O A
| o o) s =3
AT 219
1 2120 3 4
DO T
;”LL i
(20
A B C
e Wl o v
by | | | Ly o bY o
\\ 4 4_|.lxil,_#®
- et 1l
/ A 53 ¢ '
—g |—a MOf | « 89 -8 [—4 o] [ H 8x 1
g o 4 -{—4 |o 45| B |x
4 414
% _— _'\k % ,/ ‘:F \3\’
! s
18 e RN
Jgedt Domain 7»,C-:-;l Range F(4)
=
., 2, -47u (-2,0) (- 6,90) [§(a) =4
c (-w—élU[o/g)Ulﬁj\o) (- o2,83V [16] il
Jalshobaki.com
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Inverse Functions dpusal) J1 1) (1-2)
sobdlal) o s cdia 1) FT(x) dpase AN £) Dall e
= 2.0 Al - (ASY) o Baal g Akl die AN inde pa phaliy 8 B3 JS G ) b aalg Al 2 F(x) Dl (4
g(x) daal <55 (1) B IS fg()) =2 (2
f(x) Jaal 435 (x) a2 0S¢ g(f (1) = x

e The function /() 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) flg))=x , forall x € domain of g(x)
g(f(x))=x , forall x € domainof f(x)

il el R et e N Sep S — S —— S

o 2 R, A 1) Auuge dy 4
sislanly & I Bal) LAl Jad Y gl aal g ol & L) AN LA31 Jidy - @) e b ) ai

(F(X) = sl GugSnall g Al sl i ) %@ymj‘f(x)gwulag@ FL(x) a0 Hh hsis >

R R e R

[
* Thesymbol f~'(x) means the inverse of f(x), but it does not mean f(—lx) ( The reciprocal of the function
or the multiplicative inverse of f(x) ), where ;(17) =[f(x)]"* , and 5 Fix) = 1%@

Al Jisall Galad e v
FHo) Dl g3 = f(x) A Jlawa (1

Al gl () DAl Pl = Fx) A g2ag
1 dne @) =x < (fdmgd(x)eddd) (2

FF @) =x « (F1deagd(x) s )

)= VE (7 = x) Jo> Silala Lgu gSaa g Allall a1 (3
x =3 de Aja il f1(x) B¢y = 3 aiienal) JEal Qo ok Y () il 13 (4
LY ANl (gt 29 O g Apeaal) Ul Lo 3580 a9t (5

1T Jadl gt L ccng 0 f7 Wpeastinns o el AR S (6
1 @ =1 2) fi=x 3D ST =x
Jalshobaki.com S

I v
SV AR SN VA “ i

il Aaas tlae] oY) (ouad sl Jeall) asiial) 12 Claall cilacaly ) ilasgall) Sas g 1 3 gY) Ban o) Ao 3Le
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e Properties of Inverse Functions:

1) Domain of the function f(x) = Range of the function f~"(x)

Range of the function f(x) = Domain of the function f~%(x) "
2) (for all values of (x) in the domain of f ) ; fﬁl(f(x)) =X
( for all values of (x) in the domainof f~1) , f (f'i(x)) — -t ; £)=3x
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 ~'(x) is not defined at i}: 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 / and its inverse f~* , if any, we can solve as follows:

1) f@ =" 2) fx)=x 3) ) =x
sl BaM__ 4 ok
aal gl dal g cunt gh jia e ST L S 13« dually AAY (o gl T jun aa gb aal g AN LS 13 La A8 jual
F1 Agse Al Ll (b Aualliia of 54 ie ilS s ¢ [, b] Aluale (F) cils 13}
| aa) gl aalg I g (b g Jua¥ Adali Jga Alilata Lua 81 Jfgalh
F2) = —f(x) @5 Ll dis

L 5 o ustaa Ll 058 289 ¢ R o 3l gl dal s g9 ol (A5 ¢ () Jom AliLaia D g 30 J1 s

II f(=%) = f(x) (834 g3h Jgal
i LAY %n03 Y b Juatt) Ak Jsa 5l () Jom AliLata A (<5 1 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 () 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

s 8 Baa gl ds J-x..!
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Find the Inverse function of f(x)=x*—-2 ?

Cf(x) = 23 — 2 Al pagSan da (Im
. -
‘ﬁ - x -2 = r-s w //
v b oW e | 7
A=y - 2 . _;\ﬁr' L \m ) =Ve=2 2 i e
34 A B el
H ‘33 - =2 -A # ' : Jm ’
W5 - X4z /
3 3 5 /’f
Vs = Vor2 = Y4 = Vxyz
-4 3 4 )= -2
A=§ 0=V xaa e 4
% ?

Show that g(f(x)) =x and f(g(x))=x forallx ¢x e;édﬂf(g(x)) = Siys g(f(x)) =x &l on Que
4) f@ =%, gx)=x

$(90)) = £(x% )=
J(F®) = 9( X5)

B) fx)=2x+1 , g(x)=i/%
$(9m) = #(VEZ) = 2 (

\) i
N
X
e
vl |1
n D

i)

4
TE)s) = A(22 )9 = xAvf = ®

3(7({%]'):- 3(27&511) =3'@x~;ﬂ//f - 3\/;;: @

Tl Loia g puakal) A1l 2 2 () od 2nd g Lgdh (o) ApmaSo AN DA (1S 13) La 23 (3
Determine whether the function has an Inverse (is one-to-one

), If so, find the Inverse and graph it?
f)=x*+4 ) X3+ =0 2 N ! //"
L o Lo ‘_ ‘ 7
l \‘I ~ g H . : . ? T - ﬂ'l b“g f(x‘) = 3.3 + 4 I;G //
7\ = Lb + Ql\)\'_))"( _..p‘) \1) A ‘_ .5)/,' * //
- 27|
\33: X -4 cael Yz, i ;"/- ﬁ;/ T
| Ve "
2 : | rd |
| D= VA -4 2 c_‘)fixj_ﬂw»w“j ?
-\ 2 1 /] i =x—%
- 174 ‘
| Y 9= ) = VA AT
AZEEEE |
Determine whether the function is one-to-one? faa) 5l aal g Adhal) cuilS 1Y) La 33 (4
flx) =2 ~1 XS‘.-\ =0 3 Xb:\ =% p il II
3 WP Ao L1 syl
’ \ i r"
v S\l ISy SR
Jalshobaki.com  Sisdll daan safie] (¥ (o) jall Juall) adiiall 12 Ciuall ciludaly ) cilasgalll 32a g 1 88 52 g L3l
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Determine whether the function is one-to-one?
f)=x*-2x—-1
{‘ -~ 2%h-\ =6
Xy = —o.4yFyb
Av = 1y 39¢

foy=VaF+ 1 C AL

Taal 5l a9 dllal) cilS 131 La a2 (50
- ~\ 4 s (e ' b i

J=> S Lla
- az )P a=sl o

il e 5l 9 LpaSal) AN 23 25 a8 s g AN S 13 L ada (60
| Determine if the function is one-to-one then find the inverse function and graph?

r SO s Mo s 25 |
fie st 3500, S e S AN L G |

¥ e W s skl

RS MR

f(x) ;

S,
o V_x’i;-—\_ _? ;..ZLO.

il *= v =2 x2= g+ >
3 2 ;
'3:)(—\

Yoy o= X1 « AR X 2o ,._f_

R S 0 e Rl

Use the given graph to graph the Inverse function?

Ty Lpaasad) D et ) Jfiadl paiiead (7

fx) l® _ ‘?.:’( o)
| 7(\)3 )(}3 ,L\-I-J‘_L':,)L,z
('d?:/") (O; -‘;) £ am a7

L

4

)

| Determine which function has an Inverse function ?

el e ;/J
A) f(x)=vx:+3 ;%{"’/‘)U’\’
Oy Fx)y==2 L3

D) f(x)=x%-9

é‘-

S s B T

Jalshobaki.com

s A1 Ll aa gy (3N ANl S3a (8w

f(x)=x3—1 %}

.....

o] ¥ o pA Juall) psiial) 12 Chiall ciluidaly ) cifasgail) San g 1 A8 S ol Ao jha
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Chpnasal) A oy Jall 0ot Badaal) Aal) o8 da e Ay Aflall 4 (2 38 (9
Assume that the function has an Inverse, Without solving for the Inverse, find the indicated function values? il
’ i » 2y PO
fX)=x>+4x—-1 ?*D\)"‘ Uﬁg ) awd Ve ) g U Y
T G I > % 0 N TR 1 4 |
A 1(—1) = X-\-D( | é—‘(‘) O()_/ Dol
iduaiicet = 0 &3¢ XES]
:*.—(o ): -1 el &
e — . T A N (_‘ = 0 .
B) f1(4) = \ £(1) 5 f
e
f(x)=x3+2x+1r B ) -
(s) = | A4 Xyl =)
Ay fL(1)ha= 1E- 2\ = 5
o @Whas ‘F‘(\)K___O X*+I1X =0 B A=o
B) f'13) =a XEELAR 213 X =2
;\( z)<’\13
-~ £ (I’S) - QL
f(x) vx +2x+4 m =y :
A '@ =2 £(2)=14 *3¥2X4y = [ 5 X +2x-12z0
ﬂl (L‘): Q

1
|| B). fri(2). = 0 ﬁl

LI § jal) A ot ) a1 F A G G i (100

Assume that f has an inverse function, explain why the following statement is true ?
x > O\Qﬂ&mﬁf_laﬂﬂtdhnz_}légy > Oauﬁds‘g.tfi.h.ﬂ! (sda OIS 13 (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 ?

(WS ) Y don 5o K ’A\,s\\s.uu 3,«?¢,,¢ ¥ b

¢ (b,a) ALy ¢ Oadalan f 1 Sl G (a b) Ay fut.\n u..us Sl s 13 (B
I If the graph of function F includecs the po int (a, b) thcn the graph of f_1 includes the peint (&7, a) 7
v — - - ——— e, h
"x—gmﬁ}nuﬂuﬁf 1(x)u.ﬂy 3Mt¢hm‘$fdi.\nu4u$msuum(c
If the graph of the functmn f does not intersect the line y = 3 then f~1(x) is not defined at x = 3 ?

t../J (X)\f U)VQAJ—’J\& 65\,)\(_;‘:_-.4‘ Y= 3é;——&’éﬁr"3|
- K=3 M—"a\z/’ﬂ%\uswu R0)=3

Jalshobaki.com  Sisdll daas tafie] ¥ ot o ol Hﬁ*-“ 12 chuial) Siludaly ) Slagalll 3an g 14 Y1 Saa o) da3la
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A gSaall ALfal a cciilS Jla By ean) ol aal g Al S 1Y) La ads ¢ 85 Al QS aladdialy (11
Using an approximate graph, determine whether the function is one-to-one and, if so, graph the inverse function? i
A) f@)=—
i k //‘ X
i . ; 2 - -1
PR 1 \2% ﬂ//j’/ | = @ ! | o @_
e L ] R 9 s el T O 8 x Y
| ";”"1\3,4: | | e B A 4
S B 9 2 (0 3, e sk
—— N7 o Ll Ly_)\ \M)\ Cb\--\-\\ ‘-7/\:!") J)J&)\ & Mashs &
. /,/ y ,\;_2 ,ﬂ.,;.... —x T ) M‘)/—’ ')
il \ NS Ay Y4378 Sautesan 3
,./*.__e[__f___ ES s J"-O() -L-\ @/Q\ | (s Uy
| |Si|EESEERES ol
4
B) f(x) ==

APl dae 2 A el Koy

| | |
|‘ . SEREREEE W\ Fo  Ji "
f00= 5 / \\ (3) 2= I W \Bm 2
| \. | ) = &
T T TS ‘ M-2) = =&
jERasE=akBEREAEE NN STy 2 W CHR T % P
oIl W B _% S ) L R __.__i 4.7)))):-7‘) “:/—"J *

The following exercises involve inverse functions on. restricted domains

Sl 0 08 g plietiia gty | FEI=F L 220
gx)=+vx , x=0
Jl';‘(:t):x2 , BEE : ;
Show that are inverse functions. Graph both functions?

gxX)=vx , x>0 : 1
£ gw) = £(¥) = (%) = & R
BN O O A P AR
g(£0) = 9 (W) = \!‘"\7&\ X (2 ) L=
- |
| 7 P PR
* = = £ » | / ()‘—; —\/_
u\;,thx G\ g1, BOY o5t 1 ‘ﬁff ol -
{ 7{7/0 J"‘-’j“\PW_,{Qb_;c_ ;/,/ ‘ .

2 0 O O O

Jalshobaki.com  [Sis4ii4 : ‘
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fxX)=x2-1 , x>0
gx)=+vx+1 , x>-1

are inverse functions. Graph both functions?

il cahlal WIS e g oliaslata ol {
f)=x2-1 x>0

O gy (130m
gx)=vx+1, x=>-1

Show that {

Plow) = (vm)e ) -1 = A A =% | [27]
| a(m 9ty e vEDGE = WS2 g [PTTEEST
I| s e Q;_hga-]x?,o) 2 r//‘a/f’f . .
O e e Gy, G5l WBZE V4 O EFE
|

Graph f(x) = x* for x <0 and verify that it is one-to-one. Find its inverse. Graph both functions?

> x@y&bu&\p £00 2 %

"LuLuuLdiﬁidu‘chg.uJSMh‘u;nijlhijﬁ‘JLylu-ad&M‘g x<0 daluaf(x)_x ﬂ\.\\.ﬁ\LuLud.\.n(14ua

—f

Wotai 4oy P T
. .s_?-\).\ KU PN ;\‘f(k\ xt 5 27
‘ﬁ x — I .%‘\,’. — b “3/:// =
I > AL !
%UU .)\f'—"--}“?ﬂ)' VW72 s % -\ SV T : = 2 3
‘ L T IN W = R
< oee f 'EN od ]
S e e SN A - S i =
g t..uLmMLB.LG.\;B:.g(x):—Iwmcg(x)uu&djldl.g.[ f) =2 A i1l (150
If the function f(x) = —— has an inverse function g(x) = such that g(x) = T , then find the value of the constant a?
?CSQ‘)\ = oL ) 3L & g Ll
3(fN) = %X . B
o ‘;.,\:\)\fr )\{?&t" (L9aT P 2 \-p_).:-\ PRt
- -~ Kl
) = 6.\ -
3(£W) = 9 ( l:!):‘_.\ =

x-}é o %———
)

< a = A(i-.i{f-‘\_\_) _
a = /(M;:")::? a = -+é%

a = 6

Blg00) I\ L2) 3l Wy ol e

I Jalshobaki.com
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I S

¢ e G (3 —c, § )w1gé £ AN ada ga f AN iate alalis 13 (16,0
If the curve of the function f intersects the curve of the function 1 at the point (3 7 . ) ,themc ?

S-C,—._C-__

= e YA LU GBS e oo
A tats
%ﬂ.(ﬂ'? 6-2¢c =C
| 3C = €
I' £ =3

TrasSaall 203 XS S 1Y) ¢ faalglaalg Ay fi(x) = Va2 + 1 Aol ils 13 Lo ass (17 o
Determine whether the function has an inverse (is one-to-one)? If so, find the inverse?

[
~r o - -t =T (\):\/T
@L—r(ﬂ{»‘s\od*’ﬂ%f(ﬁ)—\kfcf-_wﬁ— \ : i

R . e E—

N M
)= v =) ¢ o5 [R3RHE. RaRakas  SdRET
1 )= Eﬁt’:CjA=§ﬁE::§ﬂ' I AR

Aaild) e gou My cad 2ol ) fantgd oty s f(x) = 2% + fexr + 1 A Joas 3 o piea 2 (1800
!

Find all values of k such that f(x) =x% + kx+ 1 is one-to-one? Hint: Use the graphs

| 2 ; A
70 | el 9 © [
T Kee | ﬂi.;}ﬁlfi'K=0@ R>°Eﬁfﬁfrfff
e # NN SMEEY JNNE AR NN f EN) BEAE
B I T | ek Aimas
| N | NL NENENEEEEN r ; NENNEEEENE)
“), , | SN POSCE 12 (+) :
Sl Ko 320080 | KIS 2 8- Ky
(& ¢ - |
P O 7‘;*\ -° | ® + Ax\ =0
ArEehaagih = =) ||

M = =8, é
& hod 3=) i

, | o) e W
=%f2€f'vvp}fér)y)’*ﬁb‘vﬁpb
/\/\/v_q_,__% 1 IS

% 3o N s L;;):b oL

B S
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Trigonometric and Inverse Trigonometric Functions
fdaed x+T 5 x Qs Cumixadd f(x4T) = f(x) SN T aume-hjs‘iwwﬂ\m Qsss >
lall) (653l a3l (A sl 13d (T > 0) e jiual o855

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

= 1 I X2 +yr=1 Bl s s g audl >
(0,1)] (%) (cos8,sind) -8 Qi?l + 9 ‘el ‘:‘-UL?; u:‘&-" ‘L“.m M"S‘Js’ ?..J
s ’ Al S Sh alle Glaal iy (s g
‘// cse+ All{+)
M —- e The diagram represents the unit
s i , circle x? + y? = 1 and 0 the angle
| tan + cos + is measured counterclockwise and
i '—1} m+6 cot+ sect Jp-9 is measured in radians unless
an I - v otherwise noted
2

. T ' .
1) sin (; - x) = cOSX , Sin (x + ;) = CcOosx

cscx , secx , cotx Whslly sinx, cosx , tanx Al LARY Jeall >
180°

X 1807\ _ 180 180° o
|Radians —T Degrees (;—t) X T) = 60° (LJL"=ﬂ (LJL"“‘)S‘A 4-'..JL)'“) Ro=—— i “J‘ & Ol Ga Qisaitl >
5 =T Qb (la,all Ayl sl £ Ayl & i Jagad
Degrees i Radians 180° 3 ( (‘—’ et .JJJ) XE&; S E QR gdinill B

W jhad Cdeal 5 0 Alalae Jiad  x2 +y2 =1 Bsaagl s iladua ¢ 277 Wissig s dgd cos@ ¢ sin@ Jdsdt >

c=2nr =2n(1) = 2w 58 amag ¢ Baalgdang
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(1) = 2x;

The circle is 360°, so 2w = 360° 2w =360° G 4de gda 360050 >
The function tan @ is periodic, and its period is T T usds c 49 tan @ AN B

- _ g mesn oH, o = sin(0+2m)=sinb
s legd il ¢ Fx + T) = f(x) LB @i dygl) sual A 277 0555 ¢ @ af J< c0s(8+21m)=cos

_ . 27 sh Lgda S (g all a3l s 400
i;’;gggg:zg:g For all values of 0 , 27 is the smallest angle that verifies the theorem f(x + T) = f(x)
so they are periodic functions and the period for each is 27

AN Jgalt (A8 idial) A8

2) cos (% — x) = sinx
3) tan G — x) = cotx , cot (’2—[ = x) = tanx

3 T
4) sec (E = x) = CSCX , CSC (Z = x) = secx
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Ledida 5 Lgagd gllaal) 4ial) ciliyatal) anf g lgibu gSaa g 4580 ) galf e guu
)?
b ¥y =tanx
Y ¥ ; i i
A, y=cosx i ' y=sinxy / ,j /
4 '\ | /'T\ /
/ 1\ ! A / 1 g
; / A T / - I 7’ i \ ! " _L_{’g/ffn = 0 :’z/f;,- 3
— 0 7 2% - 7 U & 4 b2 4
| /g R | /iz' K 2 2 / / [
L \I// ] ] i
Domain: ~= < x < Domain: — < x < = Domain: x %ig'-‘ * §’£
Range: —l=y=1| Range: -l=v=1 . e
Period: 27 Period: 27 N el
(a) (b e
¥y ¥ ¥
¥y =358CX . P
{ | i i] l
A1 t .} \
('i i !
\}‘“ i [\ vl
3 : o & L - 1 I ! it |
R e M o - w0 & ¥ 3% 2% - 7
TS = N3 ranE N 7
..! \ 4 ;’// \‘ £ { -:\\" 2 / 2 \ 2
§ i ! i § \
[ - [ i \
Domain: x %1—%"-, + %71' Domain: x = 0, T4, #2457, Domain: x # 0, 4. #24. .
“ i Range: vy=-landy=1 Range: -—=<y<w
Range: y=-landy=1 <4 9 - sod:
Period: 2 Period: 27 Period:
(d) {c) (H
Domain: -1 =x=1 Domain: -1 =x=1 Domain: —oo < x <C oo
Range: —~%Sy$% Range: O=y=4 Range: _%<}~<%
b »
A ?z 3;
7T e — — e
2 ] 3 . S e e - I
j ¥ =sm x \ Yy =C0s X 2 e tajjﬁl\’
L A > p 1 | 7| 1 ;x
-1 ~2 2 1/ 1 2
T
| = . ;A —
2 -1 1
(a) (b) ©)
Domain: x=-lorx=1 Domain: x=-lorx=1 Domain: —eo < x < oo
Range: OS)'Sﬂ,y:&—% Range: —12'-51-5.%,\;:0 Range: D<v<wmw
¥ » ¥
A » ‘P
i 2 Xy=corly - e
/)w y =sec'x . \\\ ¥y =cot 'x
i - & L AL Wisce W NE
- =2 -1 2 2
f// "‘\\-k
2 i i 2 -2 -1 1 2
{d) {e) (f)
Jalshobaki.com  (Sisdlldxan 13ae] ¥ il Al Juanil) psial) 12 chual) eiluialy ) cilasgeadlf Sas g AN Baa ol Aol
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\Ae)\ w\z)\,»y\,d\ A).r;i\ & (’;") % ..u..rJ).P; )_u. Aap
danalal) g 4y i) &ﬂ\@eﬁmﬂ&uwmumm

1.sin(x + y) = sinx cosy F siny cosx 2.sin 2x = 2sinx cos x
3.cos(x Fy) = 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

" 1 —=coslx > 1+ cos2x
6.s5In“x = —mmm . COS“X = —————mm—mm—o

2 2

- -1 (1 - - 1 f1 = 1 /1

7.sec”1(x) = cos™! (;) ,  csci(x) =sin™! (—;) , cot™1(x) = tan™? (;)
(sinx, cosx) dauad) J)sall 433 gandt a1 Y9 <y olalt 4a3) ‘(.\.\J.Ji) DS 3 gall cAaidl)

Amplitude, Period, Frequency, Phase Shift, and Vertical Shift of (sinx, cosx)

y=asin(bx+c)+d
y=uacos(bx+c)+d

27 591t -

d +(ac siall i) a3 Aad 5y _ﬁ;”&nhug Bl_ 1.0 I% "3 gal) o] s

itide: Ei li.com Ibl ift: — < i ift:
Amplitude: |a| Period: 2 I bI Frequency: - Pertul Phase Shift: B Vertical Shift: d

Tl Lan IS8 Lnal 0 At 519 o slall At 3) ¢ 1 Sal cBygal dmcall a3a Al ALicdyy 3
L — z
Identify the amplitude, period, frequency, phase shift, and vertical shift?

Mo yer o € ‘-‘—Z‘ﬁl:'w

1) 3;(2s::£3x+2c1t)_d1 H)/)"’\r’" = | bl A

una A | S) & Phpbak, A508

- 12| = “‘7"’ -
l) 1,1_)) - | ‘ d ‘ M}/W‘)‘,XJ‘
V) Il = 2= 2D T par
J I 1) i sl

) AP - T i i
2) f(x)=3sm2;;c‘ R S) /))g,) = __)\__‘__

Weimteticcin 131 4) WAL a3
2,) %/)ﬂ] = %_n"_‘r 5) :_u,,,’ 2001, Az S b

3) f(x)z3cos(2x—§)+1 H) ‘_)),\;)ny) g—-(z /)_h_,\ =)

)

Pz 151z o’)\‘%tfyki\r‘-‘)a@\ Lis.

) 3y = ZL =Tl ARIPAP~SLy T,u\ ,,,,ei,
; YW= 3CeS 2(X -

/\ﬁ‘)‘ ZPJT? 36‘/*4—‘0-%”9’\—%) ¥

s) / W/ J—‘_}L <\~f '/ ,_: ).-«
Jalshobaki.com gl daan salasf JsY e Al Jaadll pads I 12 chall clualy ui.ug.uﬂ daa g u-in das gl dajla
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Find all solutions of the given equation? & = 9l Lagh BUarall Adalaall Jgla 43S aa 40N ALY &
- i ) il
1) 2sinx—1 = AY t’/ ST (Ji') Iﬂ_
2. St K = _L = siwX = @<
I =T-1 = iﬁ

27) o/;)\f/; s> Siay s éJ)_\gj\ A}D/)A f.s).\f_l\ Tl Loy
4 RE j:g_ + 21 T]

AP I VIN =
X = SJbl—+—’w\ﬂ - - -

2) 2cosx—1=0 1 s dy CesX alls ¢ AkrAA
-—
CoS A = _L_ e CeS(-R) = coedX
zn__p__ g =A% & =1
n or(-—__g,-) C S(»‘,ls)_c’s(.%)

5)’3\3;")/ = X= L yauT

Xz - T" +2u Tl ‘ e

. | ¥
2V K= .5:W+zm1 ( | o p =51
it e | B N
3) sin@=1 =2 sis ( ‘):
Xz T, vAn e 09 LLENSIN ke S
> Bk 05
A= JE‘“’Y\'“ w2
t...r,,a»sé\.ﬁ' n \...7-
4) \/_cosx 1=0 = s X = -L_. ’_@,_, .
R N
X = JQ;" +2n T 5 T4

AR G0 P L zapasein oo

5) 2sinx—V3-o0 =3 SIMK = \[—3-&%"
2
A=Ayou 21
o 2T 4mp (p2pisdin L-

Jalshobaki.com  Sisdll dxan 13fs] Js¥1 (ol Jall Juaill asiial) 12 ciual) cilualy ) Cilasgail) $aa g 1A 9Y) Baa gl dajla




Page |5 ‘ 0508124370 .
ces(2X) = ces Ao s X
6) sinx —cos2x =0 e sits s
- - WA o
stak - ( \_25\“1)(): 0 :.7 25" X +SinX - = V=23vA

25“'\1* +94uX -\ =06

(25 ——\)(s‘mx + \) =0
Siay = _1_ j__.\-w'q 9y —E———‘I”LHU

SiaX = -\ = X = 3T 4auTf

7) sin’x —4sinx+3 =0 5§
(Sx=1) (s = 3) = Sa X F 3 Ayl
. 5\\.\3( = m _ e v

a
15
p

W

Rz LyanT
8) sin’x+cosx—1=0

U G2oal =ices Yo= O
d-ces® X 4ces /( =0 )

|
g
( l CoSA =)
CosX ( | ~ (05)() =6 i
Ao
\> Ses A= <« @ f Y = 27 3 3 X _“,—_.7—\4]]—
I
X—:\L—\-V\U | ek BB 1(3‘
9) stx—cosx 0 , [0,3607] &
2) osind =] 2 & %;50
LSTwACeSK —CeSA 2 © Siak - - < “
s ha(2siuwki =)o = 0. T gz = G
‘) Ce3X =0 %: c‘o N Q= = 56"
<3J_: E .
' - o X o .35—‘2—'2)56
~n X - I - 90 . ; R . &
X'—}i=lﬁ-c~° X= 36 « 90" r 156 ¢ 276
10) cos?x + cosx =0 Y
)
o Ce SR CosX 4 ))=0 (0/‘)»,; ?—) LA+ = o
\)ﬂ | C,;S?& = © 4 CsX= -} . .
X= I 7T N i X= T+mm) ¢ ¥XneE
Al ol
11) sin x—smx—O
Sjw "\ = ©
smx(smxa\):’.o 2) ' )SL‘\*X‘; \
\)‘- e e X = A 42nll XYn€Z

K=o, 1T, 20 = K =nT

Jalshobaki.com Sagals daan alae do¥ il oAl Juadll pdiiall 12 chuall ciludaly ) cilaggaill Baa g ;u.xjgs daa ol dajla
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(ualt Lpalea) B 9al) 208 (A ) 90 il 13 g ey )9 A CllS 13) L ada (Al Aoy o
Determine whether the function is periodic, If it is periodic, find the smallest (fundamental) period?

1) f(x) = cos2x + 3sin nx

W 500 9Y /”)M@ & B PO\ UsTy
ap=() V7 ek W, 20, 20,47, «nse
L)4Y,6,8, -
@/)) ::*—/JO}Lé.-Q\:/)A\\Q"an—T ;/),\J’,_s\,s,,_,,&\_e
Cm
2) f(X)=sinxr—cosx/ﬁfi: ﬁ“j\ H w-\«__(} (Z_cm) ~
r‘p/)j)):@ X,l_?—_ﬂ_: 2” ‘/n/|\\
r- \!— ”/ zv"“ﬂ

A’//) “——-—‘J<— ‘df‘-"’u\,o.!»w{/'L

3) f(x) = sm2x — cosSx

0 ® 1o
0, 40,40, 075

/

271 %wa,m/puﬂ zriﬂaﬂﬁl‘ ds L

4) f(x) = cos3x —sin7x e
@D B o o

_;_.n t’ﬁ——ﬂ
277 QA/‘—/——”I) y/))} Q//})
Tleall Jldiall ﬂmtm.u.\;.d 9 s2a e.\;.w& ‘uus A.I.mwua

Use the rangelfor 0 to determine the indicated function value?

1) sin@ == , @% 2 cos@?

3 2 e I

als ‘ /s 1) u)‘—u v //NLJ?J\ gl
Ja3) g )y & s '

i n.
) - 3 :
COS Q = s 3”\2@ A -
= 2

20
Ces’® = - (L) Cos @ :/J_‘.’-ix =VZ
50 = 4 12 M BT
3

Cose \fé‘ (¥4 )
e v )@‘:n
30 = o qqzz

Jalshobaki.com LSl fa tiis] a1 o a1 ualll aditall 12 Cieal) culpaly ) gl Bam s 1 1581 Bam gl o sha
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2) sin@ = , —<0<m/, % tan@? tam@ = sinb _ ,.S
= N (50

CeSQ = _ ; \:) )
___S_,.( C‘:js&\g_/\)—d) ‘_j ngé" \/§_ = -,‘():’3_-

Inverse Trigonometric Functions A gSaall A ft5al) ) gl
r——';‘—_lr'—"—_—] dbmdusmwm\,‘mw\,mwgﬂ.\my >
7e 4 uthJUaJSuamsghud\zglnlﬁnig

1+ ; I I 2T I BJ-IS“ X7
Iy =sinx | |y =sin~j I * ““To find the inverse of the trigonometric functions,
| s s ; o g 3 the domain of the functions must first be
I _i / _f HI I ~1 ! . I restricted so that it becomes one-to-one first so
I - - that we can find its inverse over this interval
o iy | - |
L E

N R R | S S

y=sinx a3 ugsra .
Note that if we restrict the domain :;" o g

<2 ,[~§,§}itis wsa[_g,g] —<x< Jlaall LB 13) sy
aone-to-onefunction,anditsrangeis[—1,1]=>—1Sys1 -1<y<1&[-1, 1]u9uu354,3 caal gl aaf g Alla
y =sinx

x = siny = éin‘l(x) W e

y=sin'x) >Vvxe[-1,1] —1<x<1xdd —
sin(sin"1x) =x , vxe[—-1,1] Hd4ley
T
- _1 = e _ _
sin"'(sinx) = x , Vxe[ 2,2]

sin~lx ¢ Y4 arcsinx iy Bdl gthy

T Laa S an o Ayt ALy 3
Zr i
1) sjn(sin (3)) = L L (VS et

A

p— ‘=

‘2) sin(sin—l(-z:__)_) — 'A/,W/x{\s uww.ltﬁinu{ (X c. [- )}; ])

Jalshobaki.com  Sisdll daan talas] Jo¥) ol jal) Juall) axiialf 12 cuall cilualy ) Cilasgadlf Sas g 1A Baa gl dajla




b > \- ZA//\A\’ =2

P g ——
2r T a8 . s
I JF -ll H 1 y=cosx A e .
1 . -
I I+ II [0,7] & el 4083 (B aal gl aaly g = cosx A (e
I y=cosx I I |y = cos™'x! The function y = cosx is one-to-one in the domain
I o N P4 I 2N I restriction from [ 0,7 ]
p = ‘
| . I I } \ . |
—1
Yy = cosx
X = cosy

cos™! ¢t oyl = cosTH(x = cosy) = y=coslx, xe[-1,1] L 1 AN a0 o Allaa
x€[—1,1] 200 cos(cos™ L x) =x Gddle
xe[0,m] afd:cos (cosx) =x
Tty Laa IS anof At Abscdyy b

DeosBO= B i el TR

 2)cosi (D)= 0 - ,
I—_'_\:___“___\—__' . y=tanx 413 Lugsea ‘

T I S | | (—00,00) el cpsas ¢ (=27 ol S
Iyztanx’ ; “y=tan‘1x I . 22

: | y =tanx

I = z‘“ — — :+.r| \L

—I g T - 4 -] 2 4 6 ﬁé‘gﬂ!

| | , x=tany) = -Z<y<=Z
I oo | G=tam)eS—S<yaz
| e | 1l | e tan™! & qualy = tan~!(x = tany)

=y =tan"lx, Vx € (=00, 0)

Jalshobaki.com  Sisdll drxaa afae| Jo¥ @A Juall) aaiiall 12 Ciuall cilualy ) cilagadll 3aa g 1S Baa gl A3l

e S S S Y T RS T R
—————



X =Ssecy & yE€ 0,-’2E

y=secx bl ugsaa .

aaf gl aal g Al ¢y eSal Jlaal) i8S

[0.3) v

We restrict the domain to be a one-to-one function

Vs

— = Slaad
Z,n].d.

T

} —» X

Laddg )3

)u(z

. T
: 2 Domam.[O,z) U(

] 2 '”]
Y =sec™lx Luusall Al Ylae 25 ¢ (—00,—1] U[1,00) 1l
Range: (—00,—~1] U[1,), which is the domain of the inverse

function y = sec™1x

]

sec”! Joyaly = sec™i(x = secy) = y = sec1x,V x € (—o0,—1] U [1,00)

5l (e Giall o3l Aagd ala o cAagauall 490 31 Asaat g Baa g B0 ety i A gSaal) Al Aah 2o 00 ALY B
Evaluate the inverse function by sketching a unit circle, locating the correct angle and evaluating the ordered
pair on the circle?

1)

2)

3)

4)

5)

6)

tan 1(0) = ¢

S ERETS
S2f P
‘ 6

B s (3)

CESEls gy (_L.)

cot™1(1) =

-y .
&) e

“tan‘ul(\n/a - _‘33[_ .

= 6=

0

— 0
, \ (\)o)'
‘hq“ (6) -0 »_j-'s\ Ces© s
o’ (e) =0
- sz'wﬁ .- L= o
z - J:__l"_ \
4 5.5
1’4
| sy,
\y )
5
|
cos D i‘
(s
7. VT
Lz)

Compfi) s

Jalshobaki.com  Sisdlldaa salis| Jo¥) ol pal) Juadl) axiial) 42 chuall ciludaly ) chagalll 5as g 1AV Bas gl Aajla
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Finding the Height of a Tower 7.2 gl sas)

132 60° god Al ) G e oie Aygl 3l (uld (1 9Sa E e BB (e 100 fiE o padd il (Tom
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 ? frodl gl (A

Ws 33,9 f
Baclil) (e 200 fT 3 o gadadl) GlS 8 43550 (uld L (B
(B) What angle is measured if the person is 200 feet from the base?

tamf < i—“—é 6 = bau' (L) - ta’ (1232

2cu
B = 0 -FH3 radlam
S A @-_-_ L”c
MJS’.A‘LHEAJL’JU-‘; @siad Al u\ya.ﬁ‘.k.wm

Simplifying Expressions Containing Inverse Trigonometric Functions

Use a triangle to simplify each expression? 5y sea Jaad ) w08 Jyoat B andniny Al Al b
1) cos(sin'x) = ¢ g ( 8)
&= X J e
\' o

'u)}ou'\ CoS (g) /;\"" \{ -\

2) cos(tan™1x)

l - \
F Jalshobaki.com uS-\_‘S Aaggm Sie] S Al Juall) aniiall 12 Chiall cilualy ) cilaygaill Sang 1 A N1 Bas ol da e

e
—

— B
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4) cot(cos™1x)
’

:_ﬁ_ /J\_Z—o ;
X ” 1T g
Cot © ::j""‘ -
A Vise
5) sin(cOs“1 G)) }f;‘f‘&i\j}ﬂ“ci’@ o § T

l 6 = =% =X

Jalshobaki.com
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Exponential and Logarithmic Functions 4 & slll g 4t Jisalt (1-4)
s JIAAL,JDMJM}.AGAJ Lol ﬁgdmhubyulﬁ Gg dyuall & J)gall (e g Al sl >
R 4ddal)
e 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 33 Ll datal) Zaa J) gl .

Oeisleliath  hx1 , b>0 Yy ¢ b>0,b*1, xeR &a
fx)=b* , b>1 fx)=b*, 0<b<1
(Growth) g3 et (Decay) gwi Jsuact
3%
fx) ="
0<b<i (0, 1) .
h (¢} x
S X
£ =27 (i f@=(3) =27 (e
Natural Exponential Functions: f(x) = e* F(x) = e :dagdall ¥ ) oAl .
(somill amll) e = 2,71828 &ua
e Aty e il
x\ A v.’ I PNE NE
I : lim(1+—) —el = hm( +—) = e
— T — I X—00 X. xX—00 X
1 " Ko
/ ; s
|\ | 50 lm(1+3) -
DR ( | 3
sl m(1-2y - £ (1= \ ¢ -
I g I D Jlgg (1 x) A~ 2 69—

— e — —

e bl L L AN3S ¢ p > 0 el Lt Al Ala (6 A0S 33 6 « pY = @XMD Lly) ) gall alad) i 00 v/

e 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 Exp?um'alé as Exponentials with Base e ? ¢ e (ubal Lgd Ll ) 928 L0l Lo ) 5 A lsaa a0 (o
n (3)* X W
a) 3%= o (3) 3

X S g
o @y= STy 08 Rl Km0k wa

i@i;j% ¢ = C
Jalshobaki.com  Sisdll dxey 1alss) g (ol JA) Jual) adiiall 12 Cinall cilpdaly ) cilaggaill Bas g 1 A oY1 aa gl 4a jla
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Exponential Functions’ Properties and Rules L) 689 Apuald) J1 g8l el g3
Exponential Functions’ Properties | dau¥ Jgah Lalsd

A e J< A gl gl ¢ R oo Ll

* The domain is R, It is defined for every real number

b* > 0 oSy Addal 28l JS Q&Y 6 ¢ (0,00) b Wlaa b
The range is (0, ) , not all real values are accepted, but b* > 0

o sSna Lgdd il g caal ol hig&l’dd&daﬁu‘l avags
* Every exponential function is a one-to-one function, so it has an inverse

Exponential Functions’ Rules daa¥ 1 gall oyulh 68

108 s oo mym e dSy « 0 % Lada Tase y g x g JS 13

n n
nym — ,.mn 2 n _ Ln.n d T iy
13, ()™ =% ) (xy)" =y 3 (5) =%
4) xt M = ymin R 6) x M=, x#0
7} x%=
Fractional Exponential to Radicals and Vice Versa aSall g jgda ) Ay push Gundd

m [T, - = £
xn =" = (Vx)" B (n=2)9 mnisea s Y %

= Vo = (Va1 : a2 =¥t (8 v

4 2 g o @ D
Radicals’ Rules osdad) il g8 (lamy

n—n n VX _af x n X, A n A P=x
1) Vx = Jx 2) z== |— 3 n = )
WER = 2 = A= 0 YT Ty

Converting Expressions to Exponential Form

el JSE N e et S gas

Convert expression into exponential form?

[P I (! Y
X 4341 ) axw)“ el 05 ol B il (e
(zx_23+x)2= (2 = 9\
| : - 2 (2% +3) 4% + &
2 n = 3

Jalshobaki.com  Sigdll &xaa 1dfsef Jg¥) o jall Juaill anitall 42 cluall el ; cilagadl) Sas g 1S9 Baa gl dajla
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Page |3

a0 ,b>0, b1 &  f(x) = ael® susall Jo dul il sy

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

¥
~f0)=2, fF2)=6 flanall ol aladiuly f(x) = ael® 5, sally duud Al an (1 uf‘/
Find a function of the form £(x) = aeP® with the given function values? f0=2, f(2)=6
- Ia) ] 5 . .
V= ae; — & £le)=2 & M| b ward

—Q_zzab,E ;>5:—:_—ib (_ef.(z):é 4‘-’_(5\:«)\-}’;’-'-4\23:03\) (l

U
B M N 3
4= ¢ —_—> Y = (3)
T 5 (22) G S y = ae® Sisali bl U s @0
Find the function of the form f(x) = aeP™ that passes through the points (2,2) and (0,4) ? =

TR “):q'ebox b
DFR)EH = qza® = ezl Y= ue
b b
) )= = 2246 = L= My )
b

ab = \V\(‘\{) == = \V\g—LZ) g\ _
, R < Jé ‘V\zl
c\y&»\ = Y oge ‘

?(2;6) 5 (1’2)?&‘“‘?‘&'&&3"(3{):aebeJﬂgaﬂuia\dgﬁi (30.“

Write an exponential function of the form f(x) = ae®® using the values (2,6) , (1,2) ? S

) 3= vLe_bZ % Ur~r 'é\LJM;iLA_Lf&_
D A(2)=6 = €z ad” e ) L E R=Eo\ele
7’) '@(\): 2 = 2 = ag‘bv N (f)_)
)b C3) ehuly o (V) =hlel e
= Le _ b e 3
=2 3= e — Jb=- 1N
Ae?

. R 3 ~
2)@1“1*’%*’ oo L3 a&'ﬁ = 3a 2% .:%S“ ’%i
]

‘ _ (n3)A
"A)\Jg\ % \A’ %"8/ B r,)‘\)a\t/.b)

Jalshobaki.com  (Susdll daan salie] ¥ (ol plt el paiiall 12 Ciaaal) (ibaiialy ) il asgeailh B2 g 2 8 031 B2 g ZajLa
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Logarithmic Functions 4l & st Jigah

y =log,(x) ®x =b" ¢y = b Al D galt asall J1galt & sty LS Jisall >
¥l A b s ¢« Ll YyeR ¢ WeaVxe (0,0) &
o Logarithmic Functions: They are the inverse functions of exponential functions y = b*

y =logy(x) ®x=b" , where Domain Vx € (0,0) , Range Yy €R
Where b is the base

It is divided into two types according to the base type bl @ gl T e o8 ) il 2
s b=10 Yulul &a « y=log,x 3 gl Ao sty datal) dpats S sM) I gl (1

Gagd Al 52 s ala¥) S Jla g ¢ b plag sy Y = logx  Bals iy
i) JSAY B e 5o WS logy x  JHal dasa o palald) g

y = b* :\,,u-um:\.ﬂ.\ﬂw.,&-aghj

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

mn . b = 10 , and usually written y = logx without setting the base, and if the
T —
5 base is a number other than that, the base must be set. For example log, x as
# =5 shown in the diagram. It is the inverse of the exponential function y = b*
+

5 Ll Lpald Gua ¢y = Inx Bogall o Sty dmpball daaiy 18 5l Jigall (2
y=eF ) Aall (ugSea g (e = 2.71828) e il aall

2) Natural Logarithmic Functions are written in the form y = Inx , where
its base is always the Niberian number e (e = 2.71828)
1t is the inverse of the exponential function y = e*

b#1 ¢« b>0 ¢« x,y>0 &l &l jal

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

3) logy(x)” =ylogyx 4) logp1=0 5) log,b* =x
6) -blo8s% = x 7) logyx=y o x=>b" 8) Ime=1
9) Ine*=x 10) mx=yex=¢ 11) e =y

12) (—00,00) & R Wisag « x > 0 4 gall Mo ¥ Ajra o i 6 ¢ (0, 00) Lellaa
Its domain is (0,c0). Logarithms defined only for positive numbers x > 0, and its range is R (— ,®)
13) b#1¢h >0 x>0 & logyx = 1 dke sl Jlsall (uluf) s 516

The Change of Base Rule for Logarithmic Functions log,x = :—:—E , where x>0, b>0, b+1

Jalshobaki.com  Ssdlldaa i3} S (ot Al Sualll asiial) 12 Chual) cbpialy ) Chaugai Bas g 1 A g Bas gl Aa e
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Use the definition of logarithm to determine the value? Al Qaait oy & gll) Ly ol addid (1 u
7;}A) log 9[-:\9 1/) lo —f\-a O 1 O'L 1--3
?\/‘ 84 36~ ) 1084\2_/\ 2 D.) logs -
Rewrite the Expression as a single logarithm? faal g aly )l ol diyay S| (20
A) 2In4—In3 = |n(4) M\“o) = wl6)~1n(2) = In (Jg_) L8
B) In>+4In2 = \n (3_) T \m(—ﬁ-) ywm(ié) =\ (%,—-16) = \V\()z)
Slmpllfy the expression using the rules of loganthn(s" - Qﬂwdéﬂ‘ﬁ‘ﬁfuﬁﬂu MM (30

m2ZLy= 1n X +m»j w2z 2 2mMh +6my —3\n 2

Solving Exponentlal and Logarlthmlc Equatlons MJWJ-UU At el Ja

Solve the given equatmns" ' ' v‘_.xz.su..n da A A.L.«.a\ﬂ <ﬁ
,1/ zx — ~ 2 :(?: M m ‘ ‘—:r:—‘.:—‘1 -
1) e?* =2 > M W ; HE Pk

o
B sowmes R

= - -\ 2 - g 1 X o Y =
xidm = \WQ2) 2 K= -\ ; - J_L.\v\(’L) : ) a*=a ©x=y ‘\
‘ ae g Gulba clas X,y sdua |

a#+ 1 b

’“72 *(x2-1)=0 - X o)
)e\x.x:)//" ’5&:1:\

. 2) €. ef=¢e?*
5 T_\ - Z: = X: '_’('__\ |
— BeuEh = S0 | 3 ez0 |
%9 -2x -2x — . .
/73) xe "t +2e"* =10 | R 2 lﬁx }Ay:»x—y |
(K ¥) =0 e Fo
b X421 =0 —-:;> ) -
3 4) 4lnx=-8 . L,?.‘). -2 : |
Pros e - )V\EX pu — X = e )\3 o & =
MR >0 4
"L"\/XS) e2lnx _ 4 7(2
pbhofaREom ™ = =4 '
2
AS) A20 X )'1 —% 7« =% a ( x :“_’ -2 )
Ay O }ﬂs

i@%)mu+® 4

e Y g
R S R Oy R PO
o\
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P
VD zela(z1)=tnz {J':j\w (% x-n) = W (2)
Xy o x> ) | Shob okl ' -
X(X-1) = &

X'- A =2 o= KIEXEL e = X,
(X+1) (R-2)=20 =2 K== <(X=2
T
8) 11e*—51—20e*=0 |

éf/)”.% Ne*~s51¢-20 = o S
(heya) (g =5) =© =¥ e:S = X =

N4y =0 ‘7V?LWJ’J’
i ,X:\V\S }

Hyperbolic Functions Agai 30 ) galh

Llt ) sall Al ) 1 a ey (o9 1Aail 30 J1sal) 3>

e Hyperbolic Functions: These are some of the special combinations of exponential functions

4 Hyperbolic Sine Functions, denoted by sinh x sinhx —4jens cgaifieualidie o
# Hyperbolic Cosine Functions, denoted by cosh x coshx — 4 ey ¢ gailjlalaill s o

((1—1)54kadaal e 24) Baagl ol e J3Y1 Gupall (A Lina s yg S8 g

v sinhx = ex_ze_x . R Wl Wlae Domain and Range are R

v coshx = f-hrTe_—x 3 [1,0) Wl s R Wlaw Domainis R , Rangeis [1, 00)

v tanhx = :i::i : (—1,1) W 3 R YWss Domainis R , Rangeis (—1,1)

v cosh(—x) = cosh(x) , 4as)4leven function sinh( —x) = —sinhx , 42,344 odd function

v cosh?’x — sinh?x =1

Find the value of each of the following? Tkt Laa JS e 2y (10w
ety = o B) sinh(1)= ). | & |

) sinh(-1)= = SwW (1) = -V)8 D) cosh(0) =

E) cosh(1)= |+ 5%
cf,x(»ﬂ)\)\é’)vﬂl)\;;’\’ 055 D Aksaa RN VB 3
= * \ S

Jalshobaki.com  Sisdlldxas talae] Jo¥ el ) Juall) axiial) 12 Chuall ciluialy ) cfaugaill 5as g 1 J ¥ Sas gl dajla
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52
Show that cosh?x — sinh?x =1 forallx ? ¢xJ8 cosh?x —sinh?x =1 & o (20«

Coshtx  —  sivMlin ... =)

> éué‘) <ﬂ-f’_‘.>

@ el

Find all solutions of sinh(x2—1)=0 ? fsinh(x?—1) =0 Jsla s (3uw jﬁ
354\/\(0)6&)(0‘{4)&-‘1‘
K== o5y,
ES
% =4
\»e)\ DH\/\O)\Z» di{; B -
S)vx/\/\' (e 6) =
Findallsolutions of  cosh(3x+2)=0 ?  Scosh(3x42)=0 dsia s (des

(oS Q();\L_G (\'J\AO/QJJA_
W9 swB) 2] A Cosmt > e o ¥
] SPENCRNIUIAY

c%
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Transformations of Functions Jisall <dysai (1-5)

(Jsa o BHas ) A 58 (2 (Sl a5 ) Ll (1 Autigh eyl >
Geometric Transformations: 1) Standard (does not change shape) 2) Non-Standard (does not maintain shape)

Vertical and Horizontal Translation Al o 4880 Aol 3y Y :3\,3“1.;31& <l gadil) .

(H. Trans) 484 4a1 3 (V. Trans) (Anges) daady 4130
Cpall (R) Maudsty gx) =f(x—h) k Ay ¥4y gx) = f(x) +k
Shifting h units rlght (h<0) Shlftlng k umts up (k > 0)
H*‘ | \‘ 5 . ! ii ! ' ' A". \ ' i '; ‘
xllr «({s - - %ff 1 ,‘ . ]; i .
ma | I\ }\ SEAREE RN | 0 =
\ /1 ;
A \ ,ﬁ.__’ X
f(x) g )F, ,’;‘: PN \’%\ ! _‘ LA } 1 ggx) g( ; ) ‘ '
FN ’/3\‘;\‘_ § Vi I K ! % .l
) 0 2 3 [ ‘ | {
| EESERERE i EEE EEE
() Mia lwdtdaly)  g(x) = f (x = h) , Jo ey JAY As) 3 =fx) —k
1\ \ | AN |
NN VLSS |
NEEENEEP SEET BB | f)
=\ Y /. ) AN oF
\ AN gx ' %
N TN f‘Lz St f(X) \ |
; Qﬁw\; a 1 j‘.ﬁ__‘\‘;» r H I . -4 ' -2 ’\K‘ o . / £ ‘r
el T T3 2 o 2 ~ AR O . O 5~ 1 0 O A |
i } 1 i S ! 1 B
EfEcsaszz==i g BESEaepugakegsia
Mo i 3 1 W0 1 e e B B
Shifting /2 units left (2 > 0) Shifting k units down (k < 0)

Reflection oty Ll

Reflection: A mirror image of a graph relative to a line (% ba A Al A gS2a By gua 1Sl »>

gx)=f ( x) () M ssaalt dsa g(x) = =f(x) (%) EY 92l Jsa
gEESEESE
L T P
g(x) ﬂ | \;/ 2 LT fx)
— ._.2 — ”é»— — .
G 0 Y et ] _
Reflection in y-axis Reflection in x-axis
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T g(x) Ao Jsaal ol A Lutigh adyatl s ¢ f(x) =V 1 Ll aasll o slaie ¥l (10
Referring to the graph of f(x) = Vx , describe the geometric transformations made to obtain the function g(x) ?
T g(x) 3 fx) &3S a s
. (7() /),_, 4 R ’T@ g(x) T/—\/x—1+‘2 ’T (1
- of B @

par), v L_)"“» as\1)

O\oars Y PO ®),

. PO - —
. @7);@7/@'& a=) | @ é ® '@
GGy &Y Lol
'_(7() /)7""_& WLG \

Non-Standard Transformations Apuldl) e ey sal) .

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

Jaadll

f(x) =x* Ay # |

Stretching

) o 90 = f(0) bl

h~_,35'\ Adad

S

Horizontal Compression

‘__,.ub": al

Horizontal Expansion

Vertical Compression

: LS;_B“\UL\S"—\) {

L OS5
A8 (B gl ol NG R o > 1 S e e

8 oy B g << 1Sy e
v Ifa>1 , Itis either a vertical expansion or a horizontal compression

v If 0<a<1, Iltiseither avertical compression or a horizontal expansion
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and graph the two functions?

d"'/),cf o) C’/”
ay|
§agey,

Q

(

fw&v;w'
\),.) 3 A% L) @

UM any F(x) 5 g(x) A g Pl anyll ADe Chuay g(x) WAl f(x) Apaiph A 238 (1
Determine the original function f(x) of the function g(x) , describe the graph of each functlonﬂg(x) and f(x)

g(.X')=;+3 '{;()&):\TH)\’A\\\A\LI
1&-\—‘ S‘X) s Jre=p :,:_431\2)%__/;—"-«)‘;
2 (03

Sl Leat) Sliiall ANl Jiadl JCE A miasall Y = f(x) S bl Sl padiod (20
Use the graph of y = f(x) given in the figure to graph the indicated function?

5 - r =
Rzed 2 xz2 A f(x-4) S
' SR | ‘
10+ i , . - )
| :1_ . Joba y ‘-_)“\»J‘)" - ; |
) | ' {
5+ ’ t

i) “ Z,.J.QJLSVK"/ L’-S\ ' {

I ol R e B i
—y AN X~ 2 +4 =(£ 35 [ > m B BN
e ‘

(] |t Re=244 = 1t

‘ B ' ‘ ‘

| 1 : | |

}.—10-— ’ ! i

L 4 5| ° !

¥ B) f(2x)
4 L
10+ '(1)\3«\2!&“*‘9)‘/
54 M—*’/Z\" Lty
/S NG VT 4%4:—,2.
~ AT -—Z N2 "3 " C, 2
=& Xzo)
1 Az2 3 r#=2
—10+ - =
L) e = X )—\
Jalshobaki.com gl -lh.u;:.-:\!&! ¥ (sl Al Sl psiiall 12 caal) cilpdaly ) Cufasgeail) an g 1 A oY1 Baa gl Aajla ll
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fllanal) Al (ll G Yy = a2 ) BT o it 2 el gal) SH g pall JLasy (3

Complete the square and explain how to transform the graph of y = x? into the graph of the given function?

A) f(x)=x2+2x+1 _—__) x2+lx+(\\2‘_[/\ﬁ%‘/
S F Oy (k) o sprr bl
B) f(x) =3x*2—6x+2

'F(X > 3[_- Xz—lx'x+2 > 3(')("-1‘)& +(-‘)’_(-‘)z] +2 =
Woss BV Shos 3 50z

F 3 - - Y+2 = s(x-)->+2
5P 0 s Y ol ) = 3(x-1%-1 |
Compare the given function to the graphof y=x%2—-1 2 *’y—x — 1 Al Jhaly a@! Aan o8 (4o~

3=RX)
fx)==-2(x*-1) = -2 »f;()()

(X)L oS
-(2) F \=s o1 sva (2
YE (X1 C 12 a2 2 il G Sl A )8 (B
Compare the given function to the graphof y=(x—1)2—-1=x%—-2x ?

A) f(x)—<—x)2—i(/—x) J= (XY -2 () &AW
=% - 2_ _
| R L L RGVRRE
B) f(x) = (=x)*+2(5x)
j L/ \\LA/
%,/',BJ\L’\ f»k«\'@‘ yiﬂ/’)/ qp\fp/;)d;
©) f(x)—(—x+1)2+2(—x+ 1) (-—xw < (;\-\) s oA
) = (Ko =2 (k=) ERWoA LGy - am (3.)%),4\;)’)1
. . E)))b)?, Mq"@ KY)’ZQX\
D) f(x)=( 3x)2—2(—3x) 3
x) = -
3/;-13,\,6: X w;(s)&ﬁy £ (x)? z()()

Ca o

=

ch o b #
Ly o B &

£0<0 Al y = e () Y = F(R) el dA g 20th S (6
State a rule for transforming the graph of y = f(x) into the graphof y=c f(x) for c<0 ?

= 4 W)
. aqep, B EEMee <o (<)

: = 2 AL -+ (X)_=m K AG) gv e
SRt el 1A W S PP AT O

fe<0 .JMU y= f(cx) S y = f(x) _“_,.11.\.\5! Jafaill JAJL’ISASEJS.\\ (T
State a rule for transforming the graph of y = f(x) into the graph of y = f (cx)
6 = A

= &)
f‘ \/VD( 1.1)_.,.')(

for c<0 ?

‘ -t oSy g ls ¢
Jal(s'ﬁ;bakl com  Sisdl daaa salic)

dg\ﬂ ‘,Mb.m dm.ﬂ\ ?Ml 12 Ciiall cilualy ;) clbgaill Saa g 1 oW Sas gl da e
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Combinations of Functions Jigll Ao cilalasl) ‘
cdaudl) 3‘\ c_aall ‘CJ]"“ el o) g GlElAN Zrad day g S (oladaliia oMlas Lagd olalla g f oadsais 1 e
Teeh LS (MG

# 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+gx)=FfKx)+gkx)
2) f-9)x=fx)—gk)
3) (f.9)=fx).9x

9 (LHw=I2, gw=o

g« f Maal A iaal (1) — Al &l e Jlaal) 3Sh B A2 JS B o
+ In each new function, the domain consists of those values of (x) common to two domains f, g
0 = alialf Jaad ad (ol alagiat B daclll il Al Jlae joaly @

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

fx) =x%+ 4x
Find each function and its domain? ledlaa g 412 JS 2a gx)=vVx+2 wal 3L (1
h(x) =3x—-5 _
H Gra@= {0 +9% R0 e Xk Gl R (-1
G’-«a)bﬂ) = RAHRAIVRY2 L9y = Ve ¢ e N R27F

-[»zoo)/ A2-1 )nD»»?JJ\»AL,)\

h s
o (Hw= 385 e
EETP | YOS { .
A VI R/ V\A/w»\ x(;w\) 2
20
. Composition of Functions J1aalh qas s .
(b 0 fo g S ekl g ¢ f Jsd Sty e

—]

200 v' The comosition of functions f and g, written fo g, isdefined by:

1 (Fo)®) = F(g(R) fdach g(x) 5 gJ2ach x o x
For all x, where x is the domain of g ,and g(x)isthedomainof f, (fog)(x)=Ff (g(x))

(Fe@()# (gof)(x) ik
(f o g)x) = flgxn

Jalshobaki.com  Sigdll dzan 13lsc) SV (a5l Juadll asiial) 42 Chuall ciludaly ) cilaugail) 3aa g 1 3 oW1 B0 o) dajla

e o
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Sl daldll el Slagc go f g fog CluSal aagl Al Ay 3
Find the composition f o g and g o f and identify their respective domain?
) fH=x+1 , gx)=Vx-3
(o)) (g 00) = R (VTE) =lEsA) ,
Gof) O) = g(f0) = §(xA)) = VEm -t = VR-z de AT L)
< 2) fW=¢ , g)=Inx

Juady R N Qntswy
Gyt 20wy = ™ =K « ¥ rze or [Wne]

(g 0)= g(et)= ped =[] N RE(mep)

B f=VIi-% , g =Ix
Jueby X&) x>

J\‘;)\ ()kzs | E}/Dﬂ)

Q’@S)O()—"—{i(l_vg) = VTomx - ¢ = ma ze =y - a;z)ééxsé\ =)'
@PW: () = wia) . lesx<e T T e,

il
Vi-x 703 I-dyo g_ﬁ}:ﬂ
flgs daldl) c¥laall Shag ¢« g(x) « Fx) buS AN a Al Ay 3
Find the composition f(x), g(x) and identify their respective domain?

H P J¥) = A )

F0 = X
3 Al Ihob; )iz XE) ‘
e i

O s <@ g
7) §&D— W) = -2
= € - : _—
$[fo(goh)](x) sUaall Al g gbusi duny h(x) « g(x) ¢ f(x) JIstll ada Al ALinyy

Identify functions f (x), g(x) and h(x) such that the given function equals [f o (goh)](x)?

i ) = SRt
8) Vsinx+2 /’ \%Q)) i \ff
200> 2
A

9 [_t__gg}(sﬂ"l)]z' 240 = 3 A+
& - 4 ax’ (X)
£ = R

[}
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f(x):-l-; ¢ g =22 -2 Sl e g8 dad s (100

Find the value of each of the following if ' f(x) = x2 1" g = x? =2

D e = £(9(») = £ (2) =

B (g°H® = 3(£0)= q(%) = (*) - 23 -LF
O U@ = £p)= 2 (5) = gy = Y

f(x)=x+8
fo(@eh)](x) w& gx)=x*-6 <isi}(11um

i(j (h))(x) P (8 (V" +5)) h(x,)z‘/zf3

= £ ((r)fs L6) = P w6 +9-6) = p( xpevy 1)
SRR ARG i o R i L
(L) =3 cisim g@) st f=x+2 sy (120
i g *
= {052 = yes B

o}

C(fog)(®)=l6x] IS glo) b ¢ f(x) = VEE @ (130

Bon)o) = L0g0) = |4y = R

7‘1230() Rpope A
19, 7 9%7
?(fog)(;—') R f(x)—x +1, g =sinx <3813 (140
9(2_)1’, 3(_& ‘ 20\4

:’E (Cj(’a‘)) - ;F(% ki.con q) LS""—‘-‘E’L:-\%_ e
@& N,

= (i} +\

= ’_,2,—1”1—‘ =, %_]——[ = ..__3—
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C) [-3,1]
D) [-1,3]

(-5,3)
B) (-3,5)

c) [-3,5]
D) (—c0,—3),(5,)

D) (0,9]

iaishobs: Loy
B) m —-'5

0 m=—§

@) m=2
T4

@ (—o0,—1] U [3, )

R

P e )

Page |1

u\d-iq-uﬂ MAJ‘_,‘G A.QJ-HAA-LIM’

toh x2—2x-— 3" daaalt 0 1

X ~lA -3 z=o

X.:r‘—\ { D
X -\ 7"/; +
- 77 0o
(—Qo/_\] UE3/\7°)
P Ahalt a2
S Mg oRg \A@
x2+1>(_\§ - O
" Ae=8 4 >

B e 5h 1:; u@m&» a3

i mLs3X7/e
%)

A(5,—2) , B(1,—-11) CplaBIy Lal) B3l (777) adicnall e & 4

Xy W X1 Y2
R = ;‘31 - = -\ "(""-)
Xl —-i'\ \ =
- 4
74
m =~ 9
4
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J¢

"P(8 —5) Aklilly jas9 —4)= Al s afical) Ailas 32 5

@ y = —4x+27 Y=m (1= xg)+ Yo m
B) y=—4x-12 Y= -4 (x-8)+(-5)
Y=z -4 (x-8)-5 = = U4x+32-5

| 9= -4x+27

‘e y=[(5x—6)— 7uamassMs5szJw Bl jay o) adficuall Alilas &f .6

- o 5 )

A) y=-5x+28 (;}Fg)A_T,)J,J/_g ),A_,)u_& |05 1

C) y=—-4x—-44

D) y=-4x+28

1
B) y=-zx-41 Ay gj = -5 (X=7)~6
€) y=5x—37 32 ~BR $35~5
@y=—5x+29 9= -5 A +29
e o
TP y=5(x+3)+5 pfied o gases P(-3,3) Ahilly a1 psftesal) stan &) .7
Ma I I
12452 5

A) y=1x+20
5 3:,J5_.<X—(—SY) -\—3

dr s (A3 TR

= =)
J LA )2

D) y=5x+18
6,.

Ay k
P Xx+2y+1=0 afiwad o gageey P(1,3) Aakily jay o) adiual Alolaa ) .8

(A) y=2x+1 2\1;:_*_‘ - U G _._@

B) y=2x—-1 w2 -é,
¢y y=-"2x—1 ‘-3—_-;%3(‘){ - _',3-,
D) y=-2x+1 " 3= =(x)
Yy~ A ~2F3
X Y - z)(ﬂx

Jalshobaki.com Siséll daan talas)  Jo¥) ol pall Jual) adiiall 12 cirall cludlyy  Clagatlf Sas g 1A Baa s 4 jla

e




S
R R RS

1

|

A3 ol LY B2l 0 6,9

(@) b2

Jalshobaki.com 1530 daes 13ss)

a
4) y=3x3+4 X=3 /L/'
B) y=2%+1 S
B«
D) x=y L . -
f(x) = Sx:::i 1 ety L@ gl LaaYS gl gt cdgin 556 ANAY S 13 Le 3 40
A) Al ol 0819 3938 3 1S © Foo = 9),\7@3_\’ = v
3538 B 8 ) 005 R 22225 e
C) gl ¢ 490 5 o6 L)/\'uul QVW\Y)( ))).}.o)ﬁ{,\_,d
D) sy agin 5,08 i F 2230y LS
_ fy=Vx2—144 DD Jaan 11
4) [-12,12] x*- 144 70
(—c0,—12] U [12, ) X 7 1Y
0 [12,0) Z XI'212
_oo - XZ |
D) (e, o -\ 2 oo Xz
p (-09,-123U [12,°) X &-12
. g(x)~log(
- X = 70
b o Lsgxﬁnlﬂ
B) (—oo,—1] ‘_)%f—’—" X1 >
C 1,00 o
) [1,0) —Déx// \.J/>%/ /X/ é // - )(4-!7_? X2t x&-|
(1,) . b CLaos) 3
' ¢ y=3sinl1(x—1) 4 Jiaas .13
4 [-1.1] < —1)4)
0) [~mm] 0L XL

10,2

MY (ol a8 Sunll) o330l 42 heal) ciladaly;  Cilsgall) Baa g 1 oW Baa sl Aale

SNOR—.




4) (0,9),(V7,4),(—V7,4) LR =g oL é\fA\m &

B) (V7,4),(~7.49

©) 0.9

D) (0,7),(7,4)

Flx)=3Yx+7 b L dlis Gl iy (il g A1) cugSaa AlAll IS 1) Le 2 45

1
4) )= T

B) flx)=x-7)>

Fla)=x3-7

D) -x= N7
Aya Al 52
B) 13
© -2
D) —13

B) x=2
C) x=-2
D) x=-1

Page |4

tR f)=VaZ+16 , gx)=x+4 clbisid) ghliihisi 14

Ve o= X4 | i
b= Gant €ovdEl e
2 Y 2

¥ g = ety -

K rax -k o P A HTX :c

A\ (o0, 4)

g w2 P @1 -
Y =V ®xF B <o -

OdgaSall AMAN Moy Jall iy Badaall Alall dagd 2> Agese A2 Alall & oalBy 16
fO=x5+3x3+x-13 , [f1(-7D
o) = -7
| RN

x5 3x34x-13 =- 7]
%% 3x3 x £5870  Shift +Solve

X=-2

Tt g l(—1) 3 gx)=x3+4x—1 N7

RGN
90 = 4x-1 = -1
X 4% =0

S

X(x%u4)=o0

S 1D

|
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A)

0

A)

®

0)
D)

A)

D)

Page |5

W 18
3 Ayal |
5+ 5x
=x
Watgd fx)
a"m
faill 8 Ay
it Jeiatt
Jpusal) Al 3
T Ggusal

B) 3?y
g X
17 f
o] 2
gy -
w‘.;},' 3 2 1'
X
3
9
4 P2 i
5, ® SR
il - ~
. e v X '
-3 ,"U-U)’:,JJ‘)\ 4 1 b
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