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Special Functions 

~t'~~ 

~I .J! . _ _ :...jA o~~ .J ~i ~ ~.rU~~ .r" jJl>-~I 
19% 24 15 ) ..\A.. .l>-i if ~I c:?J ,~I <-i ,jy"..ul 
38% 34 25 ,45J4.:.-.I ,jJ ~~ I ~ l>- .:..r .;:5i ijI.b 
53010 44 35 ~~ u~~ 1 ~ .JJ~I JJ~I ~J 
58% 54 45 

,~I <-i ~ ~~ u L:AJ 
49% 64 55 

o.? J5,j'J \~~~~ u~~ 1 ~J r---I I ~~.; c;J1jJl..u1 1~~1 :;~~I 411..lJ1 

,~r:J l . ,)~ :UI,)~ fii ) Ld.J~ J~~~ c?1jJI ..u L; ,~ 0.J~ ~~ jJI..u1J~.:..r 

.)1~ ~\ ,j ! .)1~ ....;?ll..t;.y illh. o~ o;b-t!'y ¢ ~ ~r-:JI o ~~1 jJI..u1~..t;.y J 
, 'UI I ' ·-Ii Ii -,- '1 ~I,j ! Ii '-I ~ ' 0 ' b . - , 'UI I '· -Ii <-/ -, u-::---- r.5 , ~ r.5 , .r.:--- ~ .r L"Y J <-/ -, u-::---

.~ _ { x - 2 , x < -1 
.tn, [tx) = :Ul..ulj:-> 

- -. x + 3 , x > -1 _~-+ . - -T ' 
I 0 I x , ~I ..l.oJ 4J~ .:..r -% ,)..'i..>J-r . -

--I- Ir --' 
- f-~' 

--Jli- 4_ 
. x < - 1 L.. ..t;.y ¢~ f(x)=x - 2 ~ , 1 3"w..Jl 

f(x) = x - 2 f(x) = x - 2 

j( -2) = (-2) - 2 = -4 f(- I) = (-1) - 2 = - 3 

~~~ J..oJ (- 1, -3), (-2, - 4) ~I~..b

,(- I , - 3) ~\..t;.y illk..o ~ o ;\~ i~ UJ ~~ I ~ '1 - 1 ~..wl,j! L.:J 

.x ;:::: - 1 L.. ..t;.y ¢~f(x) = x + 3 j. .2 :i"w..J1 

o~J -1 LSJL.; ).:..r.;:5! x -1 LS.r.:.i ~ ~J' x = -1 L....t;.y x + 3 ) ...LW \ ~~\ 

f(x) = x + 3 f(x) = x + 3 

f( 0)= (0 ) +3=3 f(- I) = (- 1) +3=2 

~~~ J..oJ (- 1, 2), (0, 3) ~I~ ..b


.(- 1, 2) ~I ..t;.y ~ 0;I~ i~ Ii] ,~~I~ -1 ~ ..w l ,ji L.:J
 

,~I ~ 1..lJ;. 'J I4s.~ y" J~L; Ii] ,x ~ l::"' ..t;.y ~~ jJI..uI,j! L.:J
 

~ 1..lJ;. \I I vtSJ - 3.:..r y\l l ~I ~ 1 ..lJ;. '11l::'" '-:!' jJl..ill JL::-l 1~I <-i ~.rJ I c IJ .J'J'J f( x ) ~
 

{f(x) I f( x) < -3 Ji f(x) 2:: 2} y" LS..wI,j~ Ii], 2 LSJL; J!.:..r .;:5\11 ~I 

~ .)A ~ 

,~ I..l.o 4Jl:>.... ' -% ~ ..b- • ,G Lj(x) = { x + 2, x < 0 jJl..u1 I: . (t
J , if r-' - -, x ,x2: 0 <..J 

~l.> Jt..J~ 

1'~~~~ J 
~ ::;t~ -~ 

~':''':J~L....o J.> .;,....J ~ 

.~I~I 

lj 4?J~ li1J 

C ~ ~ J IJ.JJ I.."usi • 

, ~ ~ ~iJ,"",=~1 

~J.JJI JIJ.JJI.."usi • 

~I~IJIJ~J 

, ~ ~ ~iJ 

,"",=~ I c~~ 1 A,J I.JJI 

piecewise-defined function 

,"",=~ l c~~I4JI.JJ1 

~I 

piecewise-linear function 

A....> .JJ 14J 1.JJ I_ . J 

step function 

~ ~~ ~i A,J l~ 

greatest integer function 

~1~ 14J 1~ 

absolute value function 
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.lxlx < 1) o.r.iJ1 ~ ~.:;..... 

.f(x ) = - x + 2 4.]1 ...u1 .J:....; .k...-..J'J I ~~I 
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2x+3, x <1 
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~ 4.,.h; ~i~.J .x < 1 ..:>~ L..1:.Y ~.r ~~~ .jLJ I~I~ l~ 
..:>~ Ii! .x > 2":>~ L..1:.Y ~ ~.;>-\ ~ ~.J 1::; x ::; 2":>~ L..1:.Y ~L.... 4l::--o 
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- 3 ~---
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4x .x l? .J~).:.r J9 i ~ .l.Js. ,r.5i ~x ] .r") 10 ~ ,~ ..>...uI4.]I ...u1 
-0-2 :JW I J:.:-- ..;,..;

-<) . - 3 

. ~ - 4.6] = -5 ~i5.J ~3 .25] = 3. ~- -4 

~.l~ IJI~~I~ 

l;I~ ...4:.>.a:iS I 
CJ~ I J IJ..tJ 1w,jSj ~ 

~ J i ~ '""=~ I 

.~ 

~ 

".:u. J4-A wi ..h>";/ 
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.GL ...f. "h ~A ll o I . .. r-' c-.- .r.

- 30 - . _ 
f--t- . L 

fJ m:n 
O < x ~l J~ J300 

1 < x ~2 ~~J 550 

2 <x ~ 3 J ~J 8 0 0 

3 < x ~ 4 ~~J 1050 

4 <x ~5 J ~J 1300 

o 2 j 6 ~ XI 

o) I ':> .PL?~~~J5J\-9'Jl:l I~\ .:>..wJ.r-5L? i J~~\J\~ I~ 

. ~I .j L.S ~ Y illb... <.S.;-=>-iJ ,v,jL: y illh. .rJ

~~~ 

o} ...a>-1r: J j } \ if JJ..l.:....o J5 y ~ L:j 25 J j} 1.J"'-JXi o.:>u:.':l as~ ~Xi I ~;jJ I ~-.J..u :;.:1 ~I (3 

w Xi L? oU\P(x) ~I ¢~ j.. . J-l5J ~ ~.rJ- J J..l.:....o L?IJ IA... <-~ L?I ~Xi '1J :iSrJJ 
. V,..ru xJ v,.;L.a>-j ~ ~ I x J.! .:> L..a.l l .:> ...w :isrJl 

~ ~.)~I':'Lili...oJ I .)~ 

Uk <.J~ 1 .5 ~ --=,)~ 1 

= IX I 

.:.~ ~~ J..W.":! ~~ 
.~ Uk UJ'I 700 .>=3...:;]1 

: ~~ I~1~ ~~J ' f(x) 

X X > 0 

f (x) = 0 X = 0
{ 

-x x « 0 

V~--""'"~~ c,?4-:J 1~I~ 
--,--":: . _._---+-! . 

~1,) 1..u::'"-:II~~ J 4-l 1 

~1....J1~~I,) I..u:: ·":iI~~ 

x = 0, f(x) = 0 

f(x) < 0 



2Jw 

IJw 

f(x) = 2 1x I (9 

g(x) =  2[x ] (6 

f(x) = lx - 2 1 (4A 

'fJ n;;;;::::n A 

- 2 0 

-1 - 2 

0 - 4 

1 - 2 

2 0 

. 
: ~ I .M J 4J~.:r -is .:>..l> ~ ' ~ l:-! ";~ L....;,,)b JS ""G.. 

f(x ) = { -~ : ~:;; < 2 (1 
- x+6 I x ~2 

, 
:~I.M J 4J~ .:r -is .:>..l> ~ '¢L:.: ..;~ ~ ;,,)b JS j.. 

:"A L.... JS J ?l:-! ~I ~.r:J lo.:>~ 1 ;,,)I..ul ~I 

~ ~ 

h(x ) = [x-S] (7 

h(x) = [ x +41 (10 

8 x 

x :::; - 1 
- 1 < x < 4 (2 
x ~4 

f( x) = - I x I + 1 (48 

fIx) 

4~ r8 g(X) ._ 
~j "b 6 -
--'----+-~ 1. 4 ,.. i -

1 2 

g(x) = 1- 3x I (8 

{ 

8 I 

f (x) = 2x I 

- 4-x I 

. 
: ~ I .M J 4J~ .:r -is .:>..l> ~ '¢ l:-! ";~ L....;,,)b JS ""G.. 

s(x) = 1-2x l+6 (11 

,.k,i; ~ 2S0-:! ~.u,li.j LSJ..w1J y- Orb l..>..,. ~ lA.ll ~ '-:b'tl ..l>- i ~.r.. I ~':' l""""'~ (5 

~ 4..9')W I ~ ~.r:J 1 O.:>..Lo..:..o ;,,) 1.:> ¢L:.: j.. .A ~) J' .rsi ;;rb~ I .JyA.;- ~1 .J':>..lY .:.>l5J 

.x u1 rb ~I ..!.lt' .J yA.;- ':> ..lY J ,~I ~.:.> i ~ ~I Y 0 1rb~ 1 J'..j.:>'t l .:>..w l 

LS..wIJ ,~I .:> I ..lY 't I .u, ~ Y' J~\ 

.[f(x) If(x) ~ - 4 ) Y' 

. ~I .M J 4J~.:r.J.s.:>..l>-~ ' ~ l:-! f(x ) = 12 x 1- 4 ;,,) 1..u l ""G.. 

.J I..l>-;11LS~ I.j ~yJl c.I J j·~1 j.. (3 , ~\ ,-?J~"-il.h..J 1 ¥ 1J>-1~ L.. ~I (1 

. .klAJl ~ J-.o (4 x = 0) 2x = a,-?i 

aJ' y:5i x -:! t.:.; '-? ~ , ~ 'lJob:- .:.>.:;s (2 

aJ' ~i t.:.;J 



: ~I .A..o j 4J~.)..l..,.. ~ ,t;; l.:: ~;4 ~ 4..lb J5 ~ 1 Jl1A 

2x, x s - 6 - 3X ' x ~ - 4 
f(x) = 5 , -6 < x ~ 2 (13 f(x ) = x, a < x ~ 3 (12

{ {- 2x + 1 , x > 4 8, x> 3 

:';4 k. J5 <-i cjLJ I u~1 4J ~ I ~r=J \ ;; .) ~I4..l\ ..Ll\ 0 \ 2 Jl1A 

(16 g(x} (15 -

---; 

- _ . (14 
t- - 8 - .

-t

- 8-6-4-20 2 4 6 8 x• - - I ~ .. 
---< - 4 

2 4 6 8 x 
_ ._ ~~ =-=- .. r 

- 6 --+ 

- 4 
1---.  -6 -6~ j - - 6 
l-e- '-- - 8 1-;-1-r-'"-I I . :.-;-8 - T • i ~ 1 - 8 

1_~....l_,-I-'---' 

. 
:~I.A..oj 4J~ if -is.)..l..,.. ~ ,t;;l.:: ,,;4 ~ 4..lb J5 ~ 3 Jl1A 

h (x) =[3xD -8 (18 f( x ) = [x D-6 (17 

g(x ) = 2 [0.5x + 4D (20 f (x ) = [3x + 2D (19 

. . 
:~ I.A..oj 4J~ if)is .)~ ~ ,(;l.:: .;'4 ~ 4..lb J5 ~ 4 Jl1A 

h(x) = 12x 1- 8 (23 g(x) = 1x + 2 1 (22 f(x) = I x-51 (21 

h(x) = -310.5x + 1 1- 1 (26 f(x) = 2 1x - 4 1+ 6 (25 k(x) = 1-3x l +3 (24 

~ L . Wul~I -- i . ~ - - - Ii 1 . ILa..,'1 - L;.J....a.!1 -. - -- - . .. (27c -;-: - - . ~.) '~<...s' .,+, - . '-' ~~..r.-~iY'-' I ~>=>~ 

.J L...; 100 ~ J.:'; 4.;..L.o l?' J lJ L...; 100 ~\~W '4>...JL...; .)1JL...; 100 0.).)4.;..L.o l?"-} ~ L..,., 

.......;.;rJ l l-u ~~\ 4..l 1..Ll \ tf .)~ (a 

.~ l.:: 4£~ ,......;.;rJll-u ~~ I 4..l 1..Ll10 \ (b 

. ~ \ .J'" ~ I j.) j~\~ : j .)~1 J .)J.::J\r:..o Y.- ~~ (28 ~Iw~~~I 

i -,-:-,, ~.;; ~~~t,. 
.......;.;rJll-U ~~ \ 4..l \..Ll\ tf .).A>- (a
 

~",.e~~ \~~ \ 

.~l.:: ~ ~ ,......;.;rJll-u ~~I 4..l1..Ll10 \ (b .u,.,p..:;" ~I ~ I~i 

J~ .J.A ~ ~ \,,~ ! 

~,,~~ I ~l.o J 

"\ ~I ~~ ~ L:. L....o: -Lk. J5 j 'UI 1 ' . - \1 1• 1 - 11~1~1 4..l 1.)~ 1t..,/ • '-:? t..,/ -. -.r--- ~ '-:? - . 
. .:. l:.~ I" o-4ll 1" "\,, ..1.1I" 

(30 ((xl - (29 

6 8 x 

- 4 - 4 
- - - 6 -- - -6 - 

8 - 8
 

27 6....>1.> JI,,~ 1-3,-"".)-u1 



g(x ) = I[2x~ I (32 j(x ) = [IO.5x I] (31 

x < -6 x < - 4{ - i x i . { [xJ . 
hex) = I ,~ I , - 6 ::; x ::; 2 (34 g(x) = x + ,1 , - 4 ::; x ::; 3 (33 

I - x I , x > 2 - Ix I , x >3 

j (x ) =I X ! - 4,g(x ) = 13x l ~ , ;; .) ...LLi.e "::"~ :if (35 

, x = - 4 , x = 4 ~ L.g(x) .Jj(x).:r w\5 ~ -J.J..b:-.:J.}5 I ~-'~ (a 

.~ c)l..t>-llS.r--~ QI.:-! ~1..11 1 .:r ~ j. ,~ 4:' (b 

. J.J~\<i~L:.:..,~ J5 ~~I~1 ,~ .)~ (c 

.~I ~\ :iJb L;?i? .:r J5 J:--~ ~)l,J1 u..o ,~(d 

, 
. ~l:-1 ;"; -, ,•./~ I ~ \ ~ L,a.. ~t.. k i , ~~ (38 

" ~ ':> -lY ,-;-,) i .)l x '-;-' ~ ~l-! 'x ~ .d- .:>..w ~':>-lY .r;5i ~~» 

.f(S) = - 3 ~ ,j(x).i.il1... ~:iJb 0\ I b~ 411.- (39 

.oL;.>J 1c::9 1.J.:r yL..-. ~ --A:r:J1O.:> ...u...:.. J1.JJJ\ ~ ---A...S Jt.. J ')l>. .:r C.r- I ,.....us, (40 

~j(- i) +-1 ~ .:J~-i~k.:iJb~i (42 .k.JJ -i yJl ..wI r .?I 0j L:--J1 L. ,;;~ ~ ~ ! (41 

j (x ) = [x] ( j (x ) = 2x A ~ J \:J I J.J ~ I <i 

j (x ) = [2x ~ 0 j (x ) = I- 2x I B ~ = 

h(6) (45 g(a + 1) (44 j(2c) (43 

YU (49 
5
2 (48 -3 (47 V36 (46 



j (- 2) (12 

j (2y ) (13 

j (1.4) (14 

~1..lJ ~ O?I o.A·.... J>-.:> .J~ 1~..l.a::AA.:,... J~' (15 

~ c;J\ d?pl.:>~ x G.::>- 1(x) =0.35x + 49 

250 km ~ 0.Jl:--- J>-.:> .J.:i; .0)..:...-.11 

\i l.:..J 84 A 

:J4.J 112.50 B 

';4.J 136.50 C 

';l.:..J 215 0 

x < - 2 
j(x ) ={x ;~ : - 2 S x S 2 

5 , x > 2 

. 4 Y-~ 
- 3 - -- I I 

- - \ - 2 -- I I 
1 

- 4-3-2 .,;:~:-:;.-¥o

- - - -2 
- 3 - · 

- - ·- 4 - - - 

.y = [x] + 2 :~ \ ..ill L5-l...J I.) J~I if -1- .:>~ (18 

.LAI.MJ 4J~ if -1- .:>~ ~ , j(x) = 12x I ~1..lJ1 j.. (19 

128 (2 25 (1
32 11 

- 32.4 (4 v'sO (3 

: ~'J I ~ .:>L.....J I .) ~rJI ~W\ .?~ 1 (5 

~( 4 + 15)7 = 4 (7) + 15 (7) 

- 3(7a - 4b ) + 2(- 3a + b) o)~~ 1 ~ (6 

y"--' .) l5 b~ . J=1~ 3.) .)~ 3 . Ir- ..u..... ..l:..r. l..>"':'~ (7 

~J~ .'fL...; 55 ..l:>-I} I J \.k:.) \ .r-:J .'l4.J 35 ..l:>-I)I ~\ 

' C;.>p l ~\>. .;~ ~~ ..u..... w ..l:,-?.iJ1~I 

rjlS:; 4.)L:J\ u lA,J1,-?i 1~..l.a::AA.:,...)~ I (8 

~ ~ (4m - 5n ) + t (2m + n) 

46 47 A15m -15n 

46m - 47n B 

mn C 
15 

2 m- <tn 0 
4 8 

. 
~I .:> ul:...> jft> ~ ~ ,LAI.MJ ~'J I 6i)WI J~ if '% .:> ..l:>- (10 

{(3, 2), (4, 1), (0, 3), (5, - 2), (3, 7)} ::J il 

.:J i i ~b j:....; ..:...,; l5 b ) ~ ~ '¢l::y = 2x - 3 ~ .:> L.....JI j.. (11 

~aa.:... i l ~ if jft>J ~:J i l ~~ if jft>J 

29 ~1~Jl..F> 1 lJ.-.ilt 
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Graphing Linear and Absolute Value Inequalities 

"JI!~1beJJ
 

oyJJI ~ J....i:> .JJ ,~IJ ) l6.l1o-~J .)) o~)L.j ~; ~ ,)
 

. .hA.; 'i to.J 150 ~
 

,)~p~ 6p + 5d ::; 150 :~I ~~I~ .:.> i ~J 

~ ,)~ .T-" .:.>i Lr" ...\5l:.u \~I ~I ~ 1 y5i ,)~ d J ) l6.l1 

. ~I ..r.- ~.:.>~ ~I ~ 1y5 i J ) l6.l1 Lr" 

~ Jy .JJ~I ~I .j .J:;-" Y > -3x - 2 ~~ ~~I ~I 

'U I I ' · -11 ~:t:.,U I .- . cit...J\~I ' :i.kA; I~ ~illh., ~ <..j _. ~ J . . ~ ..; if 

~I r".J..,IjJ j><1J ~I~\ ..l> Y' Y = -3x - 2 I' _c- oil 

Jy ~~I u y::>- \ I:') L.i . ~~I ~ '1 d Jy J.y ~~ 

.:.>~ ~~J ~~I ~..wl Jy w l} \ .bW\ .:.> ~ 2) ::; / ) 1 

. )~ lk,:. ~I u~ 

~I~I 

. 9~ x + 4y >2 ~~1 ~ 

~~ I /' .J .:.>i ~J .x + 4y = 2 ~I Y'J ..wI ~ 1 :i"w.J1 

.~ .:.>~ ..w l ':'> ~ > Y' 

x + 411 > 2 

(x, y ) = (0.0) 0 + 4101-; 2 

~x 0 >2 

.(0, 0) ~~ '1 c;J1 ~I JU; 
. 1_ 1\ ~ .•• (0 3) ~I .:.> i 'UI " . -11· ..ISO<..J'" ..; ~ r <..j . . ~--.r.:-! 

x + 41 > 2 

(x. y ) =(0. 3) 0 + 413 -; 2 

./ 12 > 2 

.~j>JI ,':'>:' ) 

~~~. 

' 1 . 
.¢~ -x+2y >4 ~~\j. (18 . t.;; ~ 3x + '2.y < 2 ~UI y.. (1A 

J'".JJt~ .:....J~ 

.~I 

4!J~I!:?J 

~1':'l-':~ I Ji... ·' • 

. ~ l.:-! 

~1 .:.~~ Ji... i • 
. ~l.:-!~I 

§.1~~4};IJ 

~' ",-,:!~ I 

linear inequal ity 

.,u.J t 

boundary 
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:-i~ k.o j 5<f ~i 

:o\.;,)io) -:..JI ~ (8 
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-YJ-r~ 
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.x = - 3 x... (9) .:.r.r-:\I ..; ~.r:Jl 0,)~1 4J 1..LI\ ~~ (10 
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: ~Wl w l#~yo -i~ k.o j 5<f ~i 

lox... -5m - 311 :0 WI ~ ......, L>..,..LIb:- Li (11-2p + r .J . - . . i 
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:.,;':1 I y.:J \Jy 

- 5m - 3n -5(1) - 3(-4) 

-2p +r -2(-3)+(-2) 
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6 - 2 4 4 

~..LIb:- ~ ~j l;?JJI \.k;l l lo (a 
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.-5 .....lo..lJ ~f"'JIJ ~1 ~I <.r -% ~JI 

01 ~ , x ... ..wl Y' -5 ... ..vJJ ~I y:hJ1 

.x = 5 0~ ,\j.J . -5+x = 0 

.-5x = 1 01 ~ .x ... ..wl Y' -5 ... ..vJJ <.$..r"J1 y:hJ1 
.. 1 . I: I: t 

.x = -"5 u~'..>.J 

4"3 (8x - 4) + 3x : o.J~1 h.:.:
 

4"3 (8x - 4) + 3x
 

3 3
 
= 4(8x) - 4(4) + 3x 

= 6x - 3 + 3x 

= 9x - 3 

:~~ ';~I ~ ... ~I i~ J> 
3y =x - 9 

4x+5y=2 

~~ ~\j .t Y' ,-//'11 4_b~1 <-i x J-'~ 01 ~ 

.x ~ Wl.: 4_b~1 J>- :'1) .~~I 

3y = x - 9 ---+ x = 3y + 9 

\" ....... ~ -'-e3y+ 9~~ 4(3y+9)+5y=2
 

t-'__H:..rt ........L;. 12y + 36 + 5y = 2
 

4->L.:.:;...JI 'J~I ~ 17y = -34 

17 ~~;W I""""""" Y =-2 

'JJ'J14_b~I<-iY= -2oIJ~1 ~I, x~ ... ~)'J 

-L y ~~~ 1.; 3(-2)=x-9 

,":-"...-...11.; -6 = x - 9 

~.,.hlJ 9 ~ 3 = x 

. (3, -2)j>J1 0h 

0.2 (3 

_2 (5 
4 

-1.35 (4 

21 (6
3 

:.;4 ko O.J l.:-&- JS' h.:.: 
6(x + 2y) (7 

4(x + 5)  3 (8 

-4(3x)  (7x - 6) (9 

5(2x - 5) - ~(4X + 1) (10 

6(2x - 1) - 3(y - x) + 0.5(4x - 6) (II 

:';4 ko ... ~ ~ ~f"'JIJ ~I ~I <.r -% ~JI 

-15 (2 4 (I 

:~~';4 ko JS' J ~ ... ~I i~ J> 
2x-5y=-18 (1 3 2x-y=-I(12 

3x + 4y = 19 Y = x + 3 

4x + 2y = 4 (15 4y + 6x = -6 (14 

x = Y  8 5y - x = 35 

i~Lv J5 (iJU1.J 01.A.>-) ~I...lft> .......J..louy 'l:'I.l.A (16 

,'j~.J 534 i W I I..i.ft> ~ J~1 e,~?1 ~ 

[;1 ,,::.> 'j~.J 9 r-W I .r-:J ' 'l~.J 30 ~ \.r-: 015J 

,'1~.J 448 ~1-4-11 ~ J~1 e:w <'y' U \ i W I J 
~\ .w 'j~.J 8 r-W I .r-:J ' 'l~.J 25 ~ I .r-: 0 L5J 

iJU'JIJ 0bJ\ ... ~ ~ oJ.:> ~ ,~ ... ~ <.r t;l.k; 

4-1 i)u'JIJ 0 bJi 0~ ~ 'i Lv J5 J oly:..:.,JI 

.,j-;AWI <-i ~ ... ..wl 
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ulS..9;',t2 .J t ~ 4.4..\44 

Introduction-to Matrices 

.r-Jlj 'o.?LiJl .......... j 'uJl ~ J~.....i:iL» .I~ u-"Jf o~ ~ elL:> J-a->- ,J,....- ....4:HA 

:0 W 6,,;~..) u\.;WI ~ ,4J~ u-"jrJl ~ d,.;.;LWI ~ I.>\,; 0~..r-j 

uJl °.?ljJl .......... r-JI
 
a 512 420 JJ''11 u-"rJl 

b 512 399 '\:J \ . rJ l'-!' if 
c 256 315 ~\:JI u-"rJI 

d 128 289 d)'u-"rJ
' 

o~ij ~i -.j~ ..} )\~ i ) u\~ J.;.h.:.---~ ~~; if 4jyi..a..oJl , ~ \,j~t~ 
~ ~ t:. .. , t:. 

\~ 6,,;~I..) ~yJ\ 0~ ~ 6,,;~\..) u \.; W I j\ ) \~ '1 \ ~j .\.r:-""'; ~ o.;~ '~\.; 

.o.r.;SJI-.jJ .rJ1J~~ o )~ 6,,; ~1.)1 jA J',.J .I~ 6,,; ~I..) ~ J5 ~j .~ 

~) I j-" 6,,;~~ JIA: I:; ~ n s LLo m j-" d,.;~I 6,,; ~L; \~.r. 6,,; ~I tj ~~~ 
j-" ji 3 x 4 uJlj-" 6,,; ~ c/' ~\II..) A 6,,; ~L; .(" 11 ..) m" i~) m x n uJl j-") tn x 11 

J~ ~ ~,A 6,,; .....A...a...JI..) ~~ a12 jA ) 1J ...\..,-.J . o~i 4 j ' -.j~ 3 -?~ ~\I \3 x 4 ~)I 

. B 6,,; ~I ..) ~~ b12:r)1 

l4l.>-u.:.., - .~l ~) 

,~ [ -18: ~L ~ J5 . ~ ;;.,l>')UA = -: ~~ ] 4jyi..a..oJl ~I'-? - cr .' , 9 

~ a21 ~1 ~ L,., (b . A 4jyi..a..oJ l~.;)..!.>- (a 

-18 6 38] . . { [ - 18 6 38 ] 
9 - 9 22 - 9 22~ 9 

o~1 3eta . 

,2 ~I..)),y:-.Y' a21 ~10i ~ <o~i 3 j 0Li...o ~ A 0i ~ 
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~ . 
~ ~~ 

-8]
-
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~':'~~ I 
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matrix 

~I 
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¥;l1 

order 

~1~~ 

row matrix 
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column matrix 
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~rJ l~~ 1 

I$j~~~~I>.J"C. 
--..... ~~ 

, 1~ljl-'... ..j~ 

[~ o 
o ~ ] [8 -5 2 4] 

[~ 
( 

6 

~ H~ 
6 

7 7 
1 1 

t 
..jto: J~ .j~~ 1 

~ ] [~ 

) 

- 4 ] *[15 4 -~ ] 
-3 

6 
5 ~H -j 3 

6 ~ ] 

. 1 . \ I.'
~.) 

u L; U \ . l;,.. \ ut.;~ _. 1\ ~ .. r::- ~ u 

~1.;J.l1 i WIu4.;l:-- J ~~ 4..."')1,; u1j~l i.lAJI .~ L.;..w l ~) '-;-'.;~ J....,p.; ' r ..l.4lI :;."..s 

:-j'l l .r--JI rJs- ..:...its::.; 

' D"",:, """':; 24 , ;; IJ~ 12 , ::, 1..a.A 

' ;;~1 tw 30 'D~~ 20 

'D"",:,"""':; 43 'DIJ~ 18 , ~ LA' D"",:,"""':; 31 'D IJ~ 20 '......... 1:1
 
';;~ l tw40 'D~~ 170 ' D~ l tw 15 ,;;~~ 113 

. ~ I -u.i 4 . ~ -u. 11 . ~ I -u.i 4 

::I ,;. J,;. .. 

.ul~..wl,)~ <-.;---> t;3j L:; ~)\JI ..L-.I~; 01rJs- ,;(.;~ J uL;yl ~ (a 

~a23 ~ LoJ .;(';~I~.;,)..l> (b 

u~ .;~1 u\~ ..w \ u l..r..r-:J 1 ;;.}JI e:6 -..j1.lA\r I (a 

18 43 170 40 11 
20 31 20 30 4 

[ 12 24 113 15 4 

,2 u..aJ\ -i 0,)Y':"yJl a23 ~I ~.) 3 x 5:ij~\ ~.; 0k9 \jJ , o..w:-I5.) ,-..j~ 3 jL", (b 
.20../' ,3 ,)"....,J \.) 

~~~" 

if ~yl ~.;\r JL:)~ .;lA......\11 ';.)~ \ J.)...L:01~ (2 

.~lbJ \ ...l>-\ -i i ~\ ~J~ ;l6J1 

.J~ 0\~,:ij~-i u L;yl oi,." o i,.,, ~ (A 

. ~..lY L.a; ~/' .;lA......<':i1 
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~a2 1 ~~ 1 ~ Lo (C 

( ~~ h 3 ~ ~ ) 
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~jl' 2 ') 4 
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...jyi.aJ I.r"'~ C::'~ JvUJ .lP>~J~~ , dj~ <-i u \'; ~1~~ I w u~l J.:!.b.:i 
.> u1.' u1.,oA- L?i JvU '11.5..:>-i 0 ,-:>-i .jJ o' ..?-" u l.' u loA- ~ ,-:>-i o~"~ I) 

& ' r-.lill o.? <.y.) '-;-'.J..l.o ~ I) I~ ! ,...a;;~ 
u~j~1 u l.A.;J.......:.I1 u1..r.r:J1 o.?JI r.P- J~ dj~1 J~1 (2 J t:.. J ) 

18 43 170 40 : ~~I ~'1 u t.;L..a.>'j .yl...'>! u~ 
20 31 20 30 

[ 12 24 113 15 ~J ' 3 J 2 ..:.r.~~I:.r JS .r"'~ ~I (a 

.~\.;;j l 

o' u~j~1 ~ J )l>- ~)UI u l.A.; J.......:.I J501.)..!.JJ I ~ rJ ,98 L?J L.., 2 ~~ .r"'~ ~
 

. u~).:-~I ~ J ')l>-~)U I u l..r.r:J J501 .)..!.JJ \ ~ rJ ,303 L?JL.., 3 ~~ .r"'~~ 

~J 2 .)~I .r"'~ ~ ,) .J~ ,o..l>I}1 ol.JL:-oJI J ~)UI .A.;...\...,..j J ..w .A.;.,bc; '-;-'.J..wl ~I) (b 

~ ~\;jl W , 3 r.P-~I 

o' ~.."'~ 33 Y ~ \;j \ 

o'~~l ~ ~ ~..ul J ..lo..Jl r Ih ~ (c 

~..u \ J~I .) J.>..;.) 2 .)~ .r"'~ J ..w .)~! 0~ UJ , .,;..,L...J~I :.r ..........;.; .)..!.JJ I ~)U ...,..) ,'1 

.r'" ~~ ~ 2 .).,....,JI.r'" ~~ 4........! ~.' :.r -j~ '-:-'.J..wl ~ ~..J ,u1.A.;J.......:.IJ 

. 1 . 96 ~..u I J~1 0~~ 1 ~ .,....,J I 

o'~~! ~ ~ ..?-" .,;.., I ~ .,;.., L; l:7. '-:-'J..wl ~X.T- ....;yi..aJ1.r"'~ ~ ~ (d 

o' u L;~ 1 j-" ~ t,iyi ~ y o.J~ ....A...aJ\ .r"'~ 0"~ \'1 

~~I.)-U;. .JJ~\ JJ~I ~ I ~1.4...:0 (3 

,u~~I ~L:...o if\..bj <-i a.WI ~}I 

~ 6v...J1.)10bL:...o 4 <-i "';~J Jj}1 ~L:...o J 

o'~l .j 
AA...,s.l I AM 28 45 

. dj ~ <-i uL; ~1 ~ (A29 49"""l:!.r!' 
37~~I 14 

. ~\.;;j l ~J ,.)~ JS .r"' ~ ~I (8 
bWI 

o' ~\.;;j l ~J'~ JS .r"'~ ~I (C 

~ ..?-" ul.' u L;~~ .)~ J5 .r"' ~ ) ~ J5 ..;...o~ J ..w .)~! J-'" (0 

1 1 4 -4[-1 4]
[ 0] (1(22 9 (3 - 2 - 2 3 6 - 8

17 21 5 
- 7 

'::'u~I"';'~ 

~~i ~1':""" 0JS.= 

.....!l~I~ L;., J:'.....,w 
<}l ;;~~ I~L;.,.J 

J:i.4i ~ I ':'Ii1~ 1 

~ 1.J.:".... wLA~ 

o' ;;L..:.J I 
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-8 2 12 

:r--1yJ\..l:>-i <-i~~J/' <-i ~I u \_A~1 ~.)L:..,.".) .,U:. JJ~I JJ~ \ ~ ~I.J..) (8 2 , 3.)'il:...J 1I 

~ w.oJ .....§ o I..:o.:l;,l"U 0 0 
~w, 

D 540 570 488 500 

n 850 101 5 800 820 

o;j~<-iul;~\~ (a 

~L:;-l;;l ~\1\ uJ'L. (b 

o-4J J"J ,u..o J5 f""LY ~I (c 

o..:.LG:-l~ ~~ C"~I 

o ~G:-l ~ ~.)r¥ J5 f"" LY ~I (d 

:",A~:i,;~J5~J.)..l:>- IJw 

[-~ 11 
5 

- 4 
- 1 -~] (11 [ 1~ -~ ] (10 [ - 9 6 ] (9 

[ 115 ] (14 U](13 [~ 
- 3 
3y 
12 

-~ ] (12 
11 

-c;:.G 

J~ 

- - ~ 
607221 201 185 
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';' 1jJ-" 187 189 211 587 

: :i,;~ J ~~ l u \';~I ~ 2Jw 

(19 

'~.r~ sookg , r..;:-.r.1200kgy V"")\.,;..2000kg ~ J y\11~ J ~I..l:J.P 0j~ ~~ 1.J::l~ (20 3Jw 
1500kgy V"")\.,;.. 2750kg ~ GJl:Jly , ~~ 2250kg J r..;:-.r. 1175k g y .r>: 3000kg ~ c/l:Jly 

.~~ 1700kg y r..;:-.r. 

o;j~1 o~i 0j~1 u l:~ 0~ 0\ ~ , ;j~ <-i ul;~ 1 ~ (a 

~ ~II..L,., ~ bL.y , .)r¥ J5 f""LY ~ ..l::-yl (b 

~~II..L,., ~ 1 ~L.y ,u..o J5 f""LY ~ ..l::-yi (c 
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23 11 ] [9: .)~ ko ~ JS' ,).,W , A = x -5 , B= 4

[	 1815 X-12 

(24	 (23 b (22a21 b12	 21 

2255 

224 5 

2455 

2200 

2410 

221014mm 

16mm 

8m m 

rf-JI ~J..:>- .;L....... \ .; .)~I J.)...L:-JI ~ I~' ~~ (25 

"t ')\:] l i Y.- o~ .) c..r"' 1.:) 1~.j o.;W I 0)).) J-~ ~ 

·i 2010 ,-"".;L. 16 

.0~1	 0 l;L::J1 wI..:....; .u~ 0\ (a 
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- - . 11..... .. ~ -.. 

'J~ 36.00 57 

26 

35 

;;.JA~I 67.24 

~.,-l l 141.71 

",,~ I 483.88 370 
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.;~ 2796.46 2680 
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I 
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u: 
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6 5 

8 
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:~~ 1 ~.) . ~ l>- it ~ ~'; I ~1-:"";15' 1~ 1,)J..:>- . >=~ 
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, B = [-~8 ~];;j~I c.i b32 ~I oJL...J ~~ cr" J5 u,:>..1.>- ,~l~I (33 

2 .&G:-Lr.j ~~I ~ wl.\.>-l ~y ~ 

~)l.w 

~::>~'P~b32~\ 
- Be>'!!, Bd.9~\ 
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b32~\~ 
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ul~ ~~i r"LY C"~ 0~ oL;.>J1 ~I.J l.r" uL;~ J~~;;j~ ~i 1 4>~ ~L.... (35 

.~ u1~~ ~~ r"LY C"~.J'~ 
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~o~\1 1 o.i". U ')\.>. J...> l?"~ ~ bL. ·lS?'11 o ~'11 U ')\.>...lo l?"~ 

~ -.JW I o.i". c.i l?"~1 o.i". ~ I~L. .8 -J! 1 ...j~\ u')\.>. J...> l?"~ :>~)' F8 <.?-Fl 4')W Ic.i ~ L:.... ~ .»:>\ (b 

.Gl.::~! ~ ~.h-:.-':)\; I~L. .F:>.".....,JI u')\.>.J...> ~.J ,9 ~\ u)l>-J...> ~ ...\.:::-) (c 



u~..9;'(t241t ~ u~t 

Operations with Matrices 

. ~~~~ 
...:,.,u~\ <.r.!J .--? JL..... ~~ 4:.. -j.s @ <o~J <~..rJIJ <--?4)1:.:.r- J5 .) u) ...:,., \)-:-... J;5J LS .l.l 

:~":*:J I01W I --? JL..... .) ~..r.--\II "':"'~ IJ ...:,., l..QAJ1J ..u... 0'11 

o~ ~..rJ1 --?4)1
 
...:,.,l..QAJ\ ...:,.,~\ ...:,., l..QAJ1 "':"'~I ...:,.,l..QAJ \ ...:,.,~ \
 

1050 109500 ] [ 1700 122000] [ 1900 145000 ] 0) --?r-JI 
1800 135000 1800 145500 2400 225000 (2) --?r-J I

[ 1800 150500 1800 160000 2700 290000 (3) --?r-JI 

.~ ~)\ ~ 0 \5 \)11WJ b1L..p-~ ) ~~ ~ <.r<""': ~.;Jg -' ':' ~~I ~ 

4...:i~ I · ~i~ ' ~ A +B '~m xn 4...:i~ I · : u : q ' A B..::.:.LS I~t ' t.:.;,ItI~1I. uA _ ~ _ u , . uA u-;--~. • <.r-- _, 

..ill ~J B J A ~ 0-:>yJ.i>l.:U..41 10-:>~ I t~ ~~~ JS 0~J m x n 
.;;yJ.i> l.:U..41 I L:u.J 1 ..rh:a~~ ,~i m x n 4...:i ' I· ~ . . h.A-B~ L . - J _ . J"' uA ~~ 

A + B A + B I jjA~1 

[ ~ ~ ] + [ ~ : ] = [ ~ ~ ~ J::] 
A B = A-B 

[~~] [~:] = [~=; :-=-:] 
-5] + [ 2 0] [3+2 -5 + 0][~ 7 -9 10 = 1 + (-9) 7 + 10 

2] B= [ -4 -1] c = [8]...:,..;\5 1)\
8 -3 - 7 6 •I I 

A + B (a 

16 2 ] [ - 4 -1 ]
A + B = [ - 9 8 + -3 - 7 

= [ 16 + (- 4) 2+(-1) ] 
- 9 + (-3) 8+(-7) 

12 1] 
- [ - 12 1 

B - C (b 

B- C= [-4
- 3 =~ ]- [~ ] 

.B -c C):JI~ .I.rd~)Ij'~~J~B,C~~\0\~ 

~:..,..~ 

- 9 8 3 ] [ -4 - 3 - 3 
[ 1 ~] [ _:]-[-: 2 ~] (lA(1 B- 2 4 - 7 + -9 - 5 - 9 

1;~~ L6<jJ 

~uU~ I ~~.)~ 

. u~~ 

1j 4!J~ I~ 
u~~ I~ i . 

.lp..".bi., 

~~~..,..~i • 

~~~.... ~..,..~ I 

scalar multiplication 
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A + B = C.)LS I ~! 

,cij = 0ij + bij 0~ 



0-"kA ~~""",k~l:.J~~mx n ~.",J I0-"A ~~ ,-:,~J....:>G- 1~1~1 

4-,~ A ~~ I ~ <IJ ."..to~ I~ 1 "'-'~ ~ ~ JS-, m x n ~.",J I 

k ~WIJ.uJI~ 

k.A = kA 

ka kb]
k [~ ~] = [ kc kd 

1 ] _ [ -3(4) -3(1) ] 
-2 - -3(7) -3(-2) 

kA =B wLS I~! 

. 5R ..\.>oJ , R = [-12 8 6] ~\S I ~ I kOij= bij :wlJ! . -16 4 19 • 

5R = 5 [ - 12 8 6] 
- 16 4 19 

_ [ 5(- 12) 5(8) 5(6)] 
5(- 16) 5(4) 5(19) 

= [-60 40 30 ]
- 80 20 95 

~~~ 

o 3 - 2 ]. -4T ~ , T = [_~ 9 ~l51 ~1 (2- 4 - 2 

.-4\ ~ .;~ t....;.; J.u L;~ \ ~ 0-:A>JI ~ I~~ \ ~ LSrJ .}\ u~\ ~la.> J' P J.:h:; 
:~L.a>J \ 

A+B=B+A ~~~I ~ ~1...L:!~1 ~u..rl 

(A + B ) + C =A + (B + C ) ~~~t ~ Cl.!,.!o?,-JI ~u..rl 

k(A + B ) = kA + kB ~~~":J~~I~L> 

~ u~1 ~?~ u~\ ...$~;J oU U~\~ u ly1..>J1o ~ ...u..:. u~ .I?l ~ 

.0-:A>JI ~ \~~ I 



. [-9 12] B= [-4 -8] . ,l5' r I.- 4B -3A~Ju . A = 2 -3 '-' .). -6 ' 2
 

- 4 - 8 ] _ 3 [ - 9 12 ] - 48 - 3A = - 4	 2
[ - 3 2 -6
 

= [-4(-4) - 4(-8)] _ [ 3(- 9) 3(12) ]
 
- 4(2) - 4(-3) 3(2) 3(-6)
 

= [ 16 32 ] _ [ - 27 36 ]
 
- 8 12 6 - 18 

= [ 16 - (-27) 32 - 36 ] 
- 8 - 6 12 - (-18) 

43 - 4]
[- - 14 30
 

'::' ·~I~'::'~ IJL...:;.... 1
 

.j vPj~1 ~ ..:..>W:..lIJ ..:..>~ I J..lo,.. ,y .r.&'J '..rj...uI ..,I..\.: .j "I~W" .~ J l c::-.;I I J~ I
 

.~L..1:i..-...>
 

..:..> L;~I~.) 5 .)..wl c.i <..9 ~ J5 '-;-'~ ~ .~L..i :i..-...>c.i ..:..>~\ '-;-'W- ~ J.>

. ~ ~UI 

1900
 145000 ] [ 1700 122000 j [1050 109500 ]
 
5 2400 225000 + 5 1800 145500 + 5 1800 135000
[ 

2700 290000 1800 160000 1800 150500
 

9500
 725000 ] [ 8500 610000 ] [5250 547500 ]
 
= 12000 1 125000 + 9000 727500 + 9000 675000
 [ 

13500 1 450000 9000 800000 9000 752500
 

..:..>WJI ..:..>~ \ 

=[ 23250 1882500]
 
':'Le~ I~	 30000 2527500
 

31500 3002500
 

'C1- L..1:i..-...>c.i ..:..>WJI.) ..:..>~I J ...u..,. ..)s- ~4J1 <..9 ~I J ..I.i
 

~:.>A~ .= 

~W l.bb>-J I
 

~W'~I~
 

~ u~~ 1
 

,~ ,,;J ' uu~ 1
 

' ~_B
 

s~ L,;;...JI >-l'.a11 

uU~I~.....:.c 

I O .:l ....uLi..A U l!~
 

........ ~ I .Ji ....sl;
 

J,:.....:i ;;.;J<> L.W.J I
 

.;;.;J<>L.W.J Iuu~ 1
 

~I 01v.P; ..)s- v.Pj~1~ l$y:...JI ..:..>WJI.) ..:..>~ I J ...u..,. ,-;-,L.J oJ\>=.1 ..:..> \.; L::J1~I (4
 

. ~~ ~.r-'i 52
 



[~ 

[ 9 - 8 4 ] + [1 2 

13 - 6] _ [-2 -18 
-17 2 2-11 

2 ] (2 

8 
0 

] (4 6] (3 
- 9 

:<i~ k.> J5 J ~L:J I ~Ji 

: ~ -.!.U ).:;lS' I)) <i~ k.> J5 J ~L:J I ~Ji 

[-8 2 6 ] + [ 11 - 7 1 ] (1 

2 Jw 

1 Jw 

[ 
6

3 - 2 
- 4 

4
14 

- 6 

0 ] 
- 8 

7 
(5

[ 

15 

- 6 ~ 

3 Jw 

A= [6 -4]
3 -5 

-8C + 3A (8 48 - 2A (7 

- ~- -
~..v;J 1 503 11 4 68 

"":'~ 1 323 55 24 

~~I 194 44 22 

~4J1 482 112 128 

..:.o L. lpL )~ .>J~I JJ~I .:.r-:-:. I '::'I.J I~ (9 4 Jw 

i 1r.-p i,j 0).r:rJl i -,~\.5J IJ ,.>~IJ 'i.r.--'l;.r.l l 

o..:.o IJI~1 .:.r ~yi ~) .:.r ...l>- I} I 

)~J i.r.--'l; .r.l l ..:.oL. lpL )~.:..r::: J J,;J I ~Ji (a 

.:.r ...l>- I} I i 1r.-J:.,.<JI,j 0)Y rJl i ,r.-J\.5JI ..:.o L. lpL 

0 ) r-Y 6j ~,j JJ,;JI 0' o..:.o IJI~I.:.rty J5 
~ JJ~I.j ......i.,.., J5 0 I~L. (b 

'i.r.--'l;.r.ll :..:.o L.lpL .:.r )~ ..r;5i J>:- .,;,.., ...l>-I}I i l/"pll.$~ ..:.oIJI~I.:.r ty l.$i (c 

~ i -,~\.5J I ,)~I 

o ~ -.!.u) .:; lS' \)! <i~ k.> J5 J ~L:JI ~Ji 1 Jw 

[ 9 5] [-6 [2~ =~ ]+ [ =~ 1; ] (10-2 16 + 12 

..... 
~ ~ ~ 

<$jt.o 3 4 5 

<$1..:. 2 3 4 

.~ 2 3 4 

~ 4 5 6 

.j ..:.o~J~\ ) k..i ~L; )J~I JJ~I .:.r-:-:. I J ~1 (12 2, 3 , 4 ~".il 

..:.o ~J~1 ~ ) k..i ~I ~) b ! ,~.r' ..:.04-J rh
olO% ~ 

od..)W I ) k..\11 ~ ..;11C 6jyi..a..J10 1 (a 

)~)' ~ C 6j yi..a..JI ,-;-,.r'U .j i ~ l.$iJl ) .wl L. (b 

~o~~1 )k..\11~ ..;1\ N 6jyi..a..J1 

.N 6jyi..a..J1 ~ (c 

~ 6JWI o-l.:. .j 6jyi..a..J1 o-l.:. ~ I~L. .N - C 6jyi..a..J1~ (d 



---

-519- 3 - 8 124 -3 3 
-2- 8 12 1 -11 - 5 3 8 

(13(14 
1- 1 22 - 9 4a -1 5 

77 -9 4 -6 31 9 a 

4 - 911 ]_ [8 -~ ] (16 76 - 13 ] (15[-~ 12 - 3 5 14 [-~n + [ 34 

[ ;] - [ -~ ] + [ -~ _~ ] (18 [_ ~] + [ =~ ] - [ 1 ~ ] (17 

t?~J .,,=,) ,-:",\.;5 5000 J ~.Jl; ,-:", \.;5 5000 ,~ ,-:",\.;510000 ~ A ~I t?~ .-:-US (19 

~ C ~I t?~J .<.,f..)i ,-:", \.;5 2500 J ~.J l; ,-:",\.;510000 J '~ '-:"' \.;5 15000 ~ B ~\ 

.<.,f..)i ,-:",\.;5 800J '~.Jl; ,-:",\.;5 700 ,~ ,-:", \.;5 4000 

. A , B, C jy) ~ 4Jlj")J ,uL;~ <-i ~ J5 <-i ~1.) I..!.Y l~ .J (a 

.0 ~ ~~ if r-J ,..:.,,)\:]I u~1 <-i U J5 J' 0U ifSJl .)..w l ~J i (b 

~C~I <-i .)1 ~ A ~I <-i U J5 J' ~I .)..!.Y ~~ rS (c 

·~~1~ ~ ;;JW\ 0.L.. <-i ~ 0 ~I 041 eY' .A + B 0 ~I ~) (d 

-4[~~ ] + 3[ ~; ]-s[ x -J] (21 

-5 ( [ 4 -8] + [ 4 (22
8 -9 - 3-6-6[[ 4X~! ~~ HxJ •• (23 

-2 ]] 

:~I .;5~ c: "~ ~"~L; ~~ .J~ 1~IJ ,~1 01 ~'J I uG~I~ u~1 ? 1 

_~[ 1 2 -16 ] +1 [ 21 18] (25 _2 [-9.2 - 8.4 ] _4 [4.1 -2.9 ] (24
4 15 8 3 - 4 - 6 5.6 - 4.3 7.2 -8.2 

-~-

\:.WI ~l ulJ~ ~~ 

. 4 ..1..:" 2 x 2 oJI J' uL;-'~\~~ 0i ~ if..r. •~ ~ (26 

. ~2 x 2oJIJ'uL;~\~~ 0i~if ..r. l..J lA~ (27 

:..:.....; l5 1 ~1 •...I.-:i (28 

- 3A= [ -~ ] , B = [ ; =~ ] I 3A - 4B + 6C = [~~ 2~]8 

.C 0 ~1.r"'LY ~J \.; 

' .Y-'" -.!..LW I h44-~ .:u. 
A.o WI':' ~I,. ~i~ 

,. ~.:. ·w.:,~~I~ 

..,,)AbJ 1 ,. .....;..,j., . .... 1377 

~J..w 1 ~ .1..""";'., 
~ 5000 . h4l.>JLJ- .¥"-'., . . 

e 
~~ ,Lm., L;->.9= ~ I)., 

~~ ,~~ lu~~1 

Ak~ 10000 ~.;;.s i 

.~i~ .J' u 



I~i~ .r-S' Ji <~b~ Ji < ~l::>i~~~ k.> ~ JS ..:..,jl$ 1~ 1.).1.> I ~~ (29 

.~~!~ ~ <A, B .:.r?~ 

. :U~ A- B ':> ~ < :U~ A+B ..:..,j l5 I ~ ! (a 

.':>b~ kB .J kA .:>~ <\\ o=>- I ~ ...\s- k':>l5 I ~! (b 

. :u~~ B -A':>~<:U~ ~A-B ..:..,jl5 I~ ! (c 

. :U~ A+B ':> ~ < ~ ..r -"'W\ ')...\s-~~ B j A ..:..,j l5 b! (d 

.:u~ kA + kB .:>~ <~F"' kB .J kA ..:..,j l5 I~ ! (e 

.4B - 3A = [ -2
- 6 _~ ] .:>~.:> i Jy< B.JA ~~ Jy-jL:. .h.-i .A>~4Jl-.e (30 

.~ ~) I ~ C , D~~ l?'l 4D- 3C~ U-? c.""':' \ .""":OS1 (31 

.rJIr)\.;i 0-"' ~ t y i 5 ~ c)..G:-Y- lJ~1 (33 

.) ...\s-~ <,-_H:::JI.rJ1 r )\.;i 0-"' ~ t y i 6.J \yUI 

~ y L .r": r-li.J < .....;~ .r": ~ ~I? ~\ Yb)1
 

120 C 60 A
 

150 D 75 B
 

. -') \ LhJI L:.- (32.<.j r u 

0.06p + 4q = 0.88 

P - q = - 2.25 

(- 2,0.25) C (-0.912, - 1.338) A 

(-2, - 4.25) D (0.912, - 3.162) B 

-5 36 ] [16 4(2-1 ~,~ " :j l; c... r= J< ,.wA ~ [ ::~ x , B = -2 9 -6 8 ~ ] ..:..,jl$ I~ ! 
4y 

(36 c (35 (34b32 13 a32 

: .;~ k.> ilk; JS ~~ J=-
3x - 4y + 6z = 26 (38 2x+3y- z = - 1 (37 

5x + 3y+ 2z = 5 5x + y+4z =30 

- 2x + 5y - 3z = - 9 - 8x - 2y + 5z = - 2 

11 -5 _ ) ..:.1" :.L;.)i rLhJ1?~ J=-
4x + 2y > 8 (39 

4y - 3x $12 

.) ...\s- .)~)' 4J.)L...., ~L; <~ 115393 ~ ~I ~...t.. .:>l5:.... .)...\s- Jy -4j< ~ ,~ 474059 .:ly;, ~...t...:> l5:.... .)...\s- ':>l5I ~! •.:,lS:..., (40 

[ 1- 1 .....J-u) • 41>- - <~I ~ ...t.. .:>l5:.... 

- 7(x - y) + 5(y - x ) (43 - 3(2a - 5b) - 4(4b + a) (42 4(2x - 3y) + 2(5x - 6y ) (41 

u ~~1 2~1 70 



uL9.Ja,a4!t ~~ 
Multiplying Matrices 

~I.'~1l-1I 

\..o. ~~" ""';I..l.O>\'1 tyi J,,~I J,,~I~ 

Ul~ lt":' r--" IY' 4 .j <-?J..w\ 4..LJ\ ;.? ~) ~ .;-11 
~ )oCJ I ~ J.>. l. 153 249217 197 .Ub 
~ )oCJI ~~JL;.. 12 8 

or- ~J 82 

6 7 

158146 102 

rY tf j.s:J .klA.:J1 ~~ ;j~ ,y ~I ~ W B ""';I..l.O>\11 ~~ ;j~ J,,~I~~ 

. P ;j~~ ""';I..l.O>\ lI 

P = ~f" ~t:l> l~ "] [ l i~ 2 1~ 19; 24~ ] 
82 146 102 158 

'r--"Y' J5 .j ~.;JI \..0. ..i.ri .;-11.k lA.:J1~~ ~~)' , ..::,.,ij~I ,-;,.r-" J ~\~-, 

~ ~ ~ "L.: .),,\1 \ ;j~\ ;.4.Yi ~~.:,,15 bllW" I ~l u?~ ,-;,.r-" ~ , ':' Ul~1 '-:'~ 

~ L:J I':" ~, rx t ~) I..::,.,b B ;j~~ m x r~) \ ..::,., \~ A ;j~ \ ,-;,.r-"~" .~L:J \ ;j~ I""';~ 

.m x t ~) I u1~ AB;j~I r 
A B = AB 

m x T T x t m x t 

L= .J ~ j L.:..o • j 
AB~J 

,-:,~t~u~~¥.J 

:~L:J I ;jyi..a.<JI~.J ~Jt; ,~..iS ";"; 15.:.>b '';4 l4oA J5 J A · B ~~l~ ~ 

A 3 X4oB4 X2 (a 

~ ~ ~" L.: A ;j~\ ;.4.Yi ~ ~ .:.> i ~ 

~l>-;j~':"~,B;j~I ""';~ 

. 3x2 ~.J" ,;j/.0A . B ,-;,.r<J1 

A 

•3 x 4 

B 

~ 
4 X 2

• 

A B 

+ ~ 
3 x 2 

~ ~ ~ "L.: '1 A ;j~I ;.4.Yi ~ ~ .:.>i ~ 

~l>-;j~':'>~, B ;j~ I""';~ 

. dj ~ ~ A • B ,-;,.r<J1 

As x 3 0 Bs x 4 

A B 
S x 3 S x 4 

LJ 

(b 

1;~~L4~ 
':"~~ I ,-:,~ ~~ ......,~ 

I; ~"lr Ii}) 
.':"~~I,-:,~ i . 

,-:,~~~~ i • 

..:..~~t 

www.obeikaneducation.com 

A ~bl..> ·1 m xn . 

AA!l~~~ 

. mx n ~.) 



~J-'""L;",U I,,:-,~~I~t~~AB~~ I0-"r.>~ l~m~l~~l .~I~1 

·~y::J 4 B ~~ 10-" r .>~ I J-'""~ ,A ~~I 0-" m ~I 

A B = AB 

a b). [e f) = [ ae +bg af+bh ] 
[ c d 9 h ce +dg d + dh 

~."..J I ,:jU,~ 1 '-;J~ 

IX = [ _ l~ ::::~] ,y=[ -~ -:]~lSl~lXY.L::-J i I 

I 

I ~~ I~~~I 
IXY = [ -1~ ::::~ ] . [ - ; -~ ] 
I 

I 

;;j~I .j JJ\; \ .)~I.r"'~.j X;;j~I .j J.J\; 1---.4...aJ \ .r"'~ ,-;-,.r"'1 . 1 :i.,.b>J1 
I

I 
~.J.J ,':'I.il~ 1 

<r J J\;1.)~I ,J J\; 1---.4...aJ l .j ~I c!'.J ''-;-'~I c?ly ~I ~ '0rJ~ Y 
I

I 
~~ I~ cl~W 

I . XY;;j~ 1 I f'~ ".i ~ l c..w.e~ I .J i 
I
 

I 'l..:--:! !""':"O~~
 
I[ -1~ ::::2]' [ -~ -~] = [ 6(-5) + (-3)(3) 
I ...,.~ I~~~~ 

, - - .- .- - -._..-.- - 
J J''}1 1---.4...aJ I .j ~I ~1-, ,";L:.l I .)~I.J J .J''}1 1---.4...aJ1.r"'~ c:: ~ u l.,k.>J1ci' . 2 :i.,.b>J1
 

. "; L:.l l .)~I.J
 

-3].[-5 -~ ] = [ 6( -5) + (-3 )(3 ) 6(-4) + (-3)(3) ] 
-2 3 

,";L:.l I ---.4...aJI .j ~\ ~IJ ' J-,\JI.)~I-, ";L:.l I ---.4...aJI.r"'~ c:: ~ ul.,k.>J1 ci' . 3 :i.,.b>J1 

. J.J\; I .)~I 

-4 ] [ 6( -5)+ (-3)(3) 6(-4) + ( - 3)(3 )]-3 ].[-5 
- 2 3 3 - -10(--)+(-2)(3) 

.";L:.l1.)~I-, ";L:.l1 ---.4...aJ 1 .r"' ~ c:: ~ ~UI u l.,k.>J1ci' . 4 :i.,.b>JI 

6 - 3]. [ - 5 - 4 ] [ 6( -5) + (-3)(3) 6( -4) + (-3)(3) ]
[ - 10 - 2 3 3 - - 10(-5 ) + (-2)(3) - 10(- 4) + (- 2)(3) 

6(-5) + (-3)(3) 6( -4) + (-3)(3) ] [ - 39 - 33 ] 
[ - 10 ( - 5 ) + (-2)(3) -10( -4) + ( - 2 )(3 ) - 44 34 

~WA~ 

. UV ~J~ ,U = [_~ _~] , V= [ ~ =~ ] ~l51~1 (2 



~ J} ~) ~ ~~ ~L..-" J ·A.>L.w.. 

J ~.rJ .hlit; 4 J ,J/~l j5 ~1 J ~ if jSJ.hlit; 7 
A 4 7 3 

B 8 9 

c 10 5 3 

D 3 3 6 

u~1 .~l:J1 j5~I J ~ .rJ .J~J ' .;l:J1 j5~1 

-Y.} jSJ ~L;-ll ~L..-" ~\.::.; ~ -,?oUl )J~I JJ~I 

. ~ L..J \ J ; L.il l -y'.;JI-4..l:>..:.l 

;..; ~ J -Y..;.u ~ l:.:J 1 ;..;~ '-:-' ~ .Y.) J5 ~->r-I .;J\ "--:?4:J\ .hlA.:J \ .)~l~ ~II 

. ~L:l \j .jL:'l\j J j \I I : .? I~ \ if jSJ .blA.:J \ .) ~ 
- . 

~ ~~\ 0 j ) ,~~ ..j ¥ J.r=-JI ~ .;J1.blA.:J lj ~l:.:J I if -% 0 1 •..bW

. ~l:.:J I ;";~ ..j o.4..Y''1 \.)~ t.,? jL: .blA.:JI;";~..j ......;yi...aJI.)~ CJ.r~ CJI 

~l:.:J1 .hlA.:J1 

R = [J~! p ~ ~][ 

3 3 6 

RP .~~I,-:-, .r<" \ l~ 

8 9RP = 

4 7 

~ ].[~ ]- :g~ : ~~:~ : ~g~ 1- r~~ 1 
10 5 3 2 - 10(7) + 5(4) + 3(2) - 96 
3 3 6 3(7) + 3(4) + 6(2) 45 

·0 rl l ~ A, B, C, 0 J ..rJ1if J5 ~ ->r-I .;J\ .blA.:J1.)~ '-:-' ......;.J\ J-oL,.. ;..;~~ 

. ~ 9 6 .Y' j .bW\ if ~.;:51 ~ ~ .:, \I ~ ~L..J\ ..j )L.il \.Y' C .Y...rJu .IoU 

,-:-, ......;.J IJ-o L,.. .J~ IoU. 3 x 1 ~) \ if P ;";~ \j' 4 x 3 ~)\ if R ;..;~\ 

.4 x 1 ~) lif;"; ~CJ~ 

l ~ 

~~,~ 

r--yJ \ ~~uu~1 ,-:-,.r<" ~Ij ,,-,"") .0\ ""I~ " ~I :'W" o~ Jl~) .AU....Jl 3~ (3 

. r--yJl ~:, c.i ~->r-I .;JI .b lA.:J I.)~ j ,.b lA.:J 1if ~~ J.51..ul o.? .Y.} ~ ->r-I t.,? .i.J I 

;yI t..l:')'1 A:!-~ I JLF>I 

, '. [1 3 -5] [ 2 3] 
: .;~ W J5 ~\,; ~J~ , G = 4 -2 0' H = -~ -~ ..:...;15 \:'1 

GH (a 

2 -6 - 5 3 - 24 - 35 ] = [ -9 -56 ] 3 ] [GH = [~ _~ -~ = 8 + 4 + 0 12 + 16 + 0 12 28 

..,.J !~ I':'~ I~ 

........ ~4--J1 A...Jw wi 

, 250 0-:7 LA L;.r>-: A.> L.. 

1:..1 "~J Ij> .Y-'" 500-' 

~i~ ~4--J 1 ..uJ 
· wj~ 1~ ':'L..Ql,>..,.J \ 

http:t.,?.i.JI
http:yi...aJI
http:y'.;JI-4..l


H G (b 

- 10 + 0] [ 14 0 - 10 ] 
10 + 0 = -34 10 10 
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-3x  5y + lOz = -4 

-8x + 2y - 3z =  91 
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)J.y.) ' C;.,.-JI J:.}JI Jv L",..r:-" u ~ L...)J.y )~ )I ..r" \ .;5 OJ.yij ~L; . u~ L... 7 :J..9 W\..r:-",j-" j 
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Inverse Matrices and Systems of Linear Equations 
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0 k-9 <u~~I <-i J WI ~.15J ,'-;-'f"'J1~ -4~ 1~I r 4..r"" J-.ol>- 015 b).".>-)U ~ ..r"" 

r ~UI0l5 ~ ~)I J' LS.".>-i 6jyi...a..o l:?i <-i~';; I~l ~ ~f 6jyi...a..o <./' .ol>-"'I~~ 

' LS .".>-\J I 6j~1 

3 x 3 t..,J1 J' col>J 6j~ 

[~ ~ ~ ] 
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<jl\~~ 015 b~ . 0 'l4J110 ~ ~~ 4 .J .:.r-}r" 

.r---~ .J.JL..\11 ~..iS.J , ..........i; r--ll ~ J5 ~ "":";I 

.})-..JI.J ,J.A..J I if J5 

~1 .:, ".i ,) t.a..l1 ~i-' a.9~ y.:t..>.,':'!I~ t 
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:4,;~ ~':J I.r"'l.:...J I:>~ 

A ~ U~ r] 

:~ ..:t] ) 0ts' 1,)1'..;4k. J5 J ~L:J I ~ 

(3
- 3 [ J]+ 4 [ =~] 

[-~ ~ ].[- ~ 6] (4 

HnUl (5 

0[-~ ~ ] - [ ~ 0 -~ ] (6 

~I~I ' ul..v 3~ - I 4..H.. ~~ (7-- . if ~ . t::' 
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ul..v -"~ if :>..wl ..:t],) c:: (y' ~I ~ ~ 

·~I 
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H= 
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66.9 54.5 44.3 

J~I .:r. J.;JI )~)' 4J~ 1~ <?I~I Lo 
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~~..w \ ~ ci 15j<-aJ\ o).rJI 
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~ {f(x)lf(x) 2: OJ :L", I.;.. 0 ~ ~'1 1 J I.)...L! I.:.r ,-:?i 

f(x) = [ x~ A 
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(7 

~ f (-~n *0 0~ ~'1 1 J I.)...L! I .:.r ,-:? i ci (3 
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f (x) = - I x] C f ( x) = [ 3 x + 1 ~ B 

f (x) = - [x~ + 1 0 
f( x) = /3xl + 1 C 

f (x) = [3x] + 1 0 
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x2:0 ,y2:0 

x + 2y ~ 14 
:j.:>J1 "':"' I#~.,.. o.;~ L-. Js if ~i 

3x + 4y ~ 36 
. b oJ •...l:..l..:::- ~) ~ ...:.,,\.;1-1>-1 ~ .4.>-~ (10

f(x , y) = 8x + 12y 
- ...:.,,~~\ i lk; J>-~~ j'1\ ..:.,.; 15 \ ~~ .4.l? 
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x 2 + 2x - 8 = 0 (11 

x 2 - x - 20 = 0 (13 
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2 - 5x + 6 = 0 (12 

x 2 -x = 0 (14 

: ~ 0.J..r"'.)s- ~\' I wl.JL:--JI ,f uLS ~\;;S" ~i 

5 - 3y (2 -5  13 (I 

3x2.y - 14xy 2 (4 5mr  t mp (3 

l .u~ ~ ~ , o-,....o b,... ~2 0 ."...a>- I':'I ~ ~ (5 
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. ~ ".J..r'"~ ~l) \ U""L>......:.\/i~ ~ 0 1 

- 1(3tr2 + 2b  1) (7 

- i (3z + 5) (9 
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-4(a + 5) (6 
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7, - 1 :L....,., 0')WI 

- 3(a + b  c) 
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· ~rJ l JW" )~» J~I ~ 
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~' JL...L:.....~""'~ I ' .lG~ = 2xy + (-3) + (-z) 

:..,... I.;i CJ J~ ~\' l o .JL:--J 1 ~\;;S" O~~~ ~...JP I ~l.:>-~I 

-3(a + b - c) 



¥J-4lt .:.t...~~t 
Complex Numbers 

10 10 

~U3 

~ = 3: Algebra Glen £l 1. New Doc 

':J tl~W1 

6J ... ~ -jLJ I ~I Ji .b.- JIC ' .J -J~ I ~I J l)'>J ~ 

. ~ .J-J ~ 6J ... ~ ~ 1.iJ-J ' x .J ~I ~'l Y = x 2 + 2x + 4 

~ J }>- 6J ... ~ ~ ....; i~ ) ~ u~ 

: 0? ~ ;.)81LiLW' J>- .6...b1, ~) J' .15l:.u 

3: Potynomial Tools 2: Real Roots of Polynomial 

• 1.1 I,;.-__.....;..,;.;,;.;;;..;...__.:=:, 
po lyR,ooI,s('( '::+ 2'X+4 ) ~L:J I J>-~.....6...b1-J X

2 + 2x + 4 J>-...i ~ 
1 " E_nur. V" r1AN ~ iz n O l c1 l!'n n.d" .:JL:..", u5J3,6J ... ~ ~ J}>- ~Y 'l....;i ~ I~-J' Error ~ 

. ~ J }>-

,~I ... 1~\l 1 ~r-J Jl~~) 1 ~UI 6J ...L....J \5 0 'l ... L....J10 ...U • ~t~, ~I~~ I 

) i 2 = - 1 : Jk9 LS.r=-i o)-:-~ -J ' - 1 ...M L?' L...\I I ~? I .J~I y.;i J>- i ~I •.l.>} '..jr-J-J 

i = yC1 

.4.) L... ~ ... I~\1 ~; .J-J~ '-:I'-J ,~~ 1.)I..lSol 6i, - 2i , iV3 0.Jy.aJ 1J>- .) I~\I I ~-J 

.V- b2 = Vb2 .-..cl = bi Jk9 ,b c? ~ .Y' ~ ... ~ ,-?\I 

: -t k. ~ .b.:..'-?' - . 

V-216 (b V-27 (a 

V-21 6 =V-l. 62. 6 V-27 = V- l . 32 .3 

= -..cl . "j62:6 = -..cl . v'32 .V3 

=i· 6. V6 = i · 3 .V3 

= 6iV6 = 3i V3 

V - 125 (18 V-18 (lA 

~ ",.,;'j l J-J~\ (.r.:-'..J ' '-:"'rAIl J>- ~..l.;-:J I -J~\~WI J' ~~I ~I ... 1~\1\~ 
:i ~I 0..\.>-) 1LS..,.9 

, 
J-,~ I~':""J' 

.~.,,:J I 

~u~ I\$~ '1 • 

.~ I~I ' I~~ I 

~u~I\$~i • 

.¥ .rJ1,I~~I 

~l a..L>.,s 1 

imaginary unit 

~I~I , .JJJ I 

pureimaginary number 

.,..sj41 ' , .JJJ I 

complex number 

.:J 4S .rJl .J ~I~1 

complex conjugates 
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i1 =1 i 2 = - 1 i3 = i 2 • i = -i i 4 = (i 2? =1 

is = i4 • i = i i 6 = i'l . i 2 = -1 i 7 = i4 . i3 = -i i8 = (i 2)4 = 1 



: ,::;4 t...... js' ~\.; ~) 

-5i ·3i (a 

- 5i . 3i = -15i2 

= -15(-1) 

= 15 

~'V-15 (b 

i= ~ ...;=6. V-15 = iV6. iVlS 

= i2V90 
=-l. ',!9. Y1O 

~t ' 1.->.) . ~= - 3Y1O 
~I.) ~~ I 

.:u..J 1 .~.) . <.>"""' 
~~~ 

~.) ~ ~I ~y:i.J1 
i 31 (2( V -20. V-12 (28 3i · 4i (2A f' .~ L... 

.4x2 + 256 = 0 : ~bL...J 1 if-

4x2 + 256 = 0 

4x2 = -256 

2x = -64 

x = ±v'-64 

-J- 64 =V6i. ~= 8; x = ±8i 

. '1 _.:" -- 
~4;)A~j 

:';4 t...... ~.bw J5 if-
4x2 + 100 =0 (3A 

l;r"'~ ~ ~~ 3i ,~~~ 2 ~ ,2 + 3i o..> L:--J1<..>~ ¥jo41 \ .:I t..J.o:.~ \ ~ ':'~II 

.~rJl ~..w ~ ";"1..>L:--J Il;r" uJl li",~...J'~~ 'J.) ~L..:.;,.,.r.J-.:r-..l.> 

.JI~...., b ~ a ~ ! a + bi :;..>~ I ~ ~l:iS ~~...., I$i ~ ..,..s~ 1 ~..uJ1 l~l ~I 

.~I "~ l b~,~I "~ l a~~ '~I :; ..u..,.J l i , .J~ 

1 - 3i = 1 + (-3)i 5 + 2i 



~1,1.u.'t1 
.1:;;)'>- \,)..l.» (,)~ 0 rJl ,)..wl .:> ~ b = 0 ..::.,.; l5 \ ~! •b =O 
.~ I~ ..l.» (,)~ 0rJ l ,)..w I ':> ~ b *O ..::.,.;l5 I~! • 

.~~ I ;..l.» ':>~0rJ l ,)..w \(,) ~a =O "::"'; l5 I ~ ! • 

.:.r.i~1 L>.JL; bl k .J \ ~1(,)l?.r" ':> \,)..l.» L> .J~ 

: .:>1~I \r.A>•.:JI .:.r.1~ \ .J 4 ~1 

.a = C 4b = d I ~ ! k .J I ~l a + bi = c + di 

~~I .31~"i1 ':?.JW 

.~ 3x-5+(y -3)i =7+6i :...bl.-JIc.>~~I~lx,y ~~.J I 

. .:>~\ .:.)i~\ ~..i5 .J 4 ?'Y~ k.o>...l>i ~\ .:.r.1 ~\ .J L... 

3x - 5 = 7 

y = 9 3x = 12 

x = 4 

.~ 5x + 1+(3 + 2y)i = 2x -2+(y - 6)i : aJ,)L.uJ\c.>~~\~I x 4Y ~ ~..,i (4 

~rJI ,)\..l.»\II ~ ..w:. L',j.p\ ~l.>- .J~I~WI .J ~~I ~WI .:.r J5 J L......:.... \ ~.J 

~.J L;.. ~I 0\7-\1 \ ~ ~ i \~~l ol7-'1 1 ~ .is; 1;1..l.»1 c .;h; ..,i & ..fJ.J 4~r" .J 
.L.... ~I 017-'1 1 

~}~It ~I J ~ ..l.i..ll......, \p. (5 - 7i ) + (2 + 4i) = (5 + 2) + (-7 + 4)i 

~'-! =7 -3i 

(4 - 8;) - (3 - 6i) (b 

(4 - 8i) - (3 - 6i ) = (4 - 3) + [- 8 - (- 6) ]i 

=1- 2i 

(4 + 6i) - (-1 + 2i ) (58 (- 2 + 5i) + (l - 7i ) (SA 

~.Jo411 ~1..l.1C".il 

.:"i.)-A ~~I~ 

<r'~ \,I""","i1 

:i ! , ~i ¥.,r4 ,I""",i 

o.)~I.:" i 

" " ~ .,..s.,r4'''''''' 
~ , 1""",':i1..,J ~ 0.\.0 

.~~I 

4~\ J) ~~ ,),)~1 ..>l:.:J 1 u1 ~ ~~~\ ) \.J..ll1~ 4<~~\ Jl-AJ ~rJl ,)I..l.»\I I ~ 

.~?~ <:; ..i'p I ~» ~ ,)\..l.»'11oh '-:"' ~j 4W .r" ,) I~ t .u.JL.uJ1.J 4..>L?\ o..G.J 



¥..Jo4I 1 ~I~Y I '-:I~ 

~~~I J l::JI ..::..>I ~ ~4~1 )IJ..llI,j I 4,;JU IJ ,C Jl::Jl o-L.:.J ,v ~I J} ~.r. I ' '-:aAS 
' .,.r::-:Ai 2 + 4; ~Jl.:' o-L.:...:....i1S I ~l ~~? J l.:'..::..> I~ ~ 4* o) b,j ~I J} ~Ji v = C · I ~40 

o f Ji 9 - 3; ~JL....J 

C = 2 + 4; , 1 = 9 - 3;	 = (2 + 4;) , /'1 _ .. , 

= 2(9) + 2(-3;) + 4;(9) + 4;(-3;) 

= 18 - 6; + 36; - 12;2 

= 18 + 30; -12(- 1) 

= 30 + 30; 

~ <r' ~j.J1 ~~ 

~1-,..Ll I~~~1 

~ ~~.J-4l1 ~~~I 

~~I ,....,~~-' 'cr l.,:;.J I 

~ 'J~ lo""':'~~ 

o o ~ ~~{1 0""':' ~ I:.u. 

~.J	 ~1 ~~ ~~ .Y' 4.r'" ~\.jJ ,~r ~I? a + bi , a - bi .:>l;5..rJ1.:>b..wl ~0 

o~.r" <f.~~~ ~\.j ~~)'~I c..L", J k...:.....1 

: -t L..o	 ' 1< -l,j..l>
o j 

ir./- u~ 

2; 
3 + 6; (a 

2;	 2; 3 - 6;
.JL.:S.J-" .J ~I":'" 3 + 6; , 3 - 6; 3 + 6;	 3 + 6; • 3 - 6; 

6; - 12; 2 

9 - 36;2 
6; - 12(- 1) 

;2 =-1 
9 - 36(- 1) 

6; + 12 
45 

4 2 
=15 +15 1

0 

4+ ; 
5; (b 

4+ ; 4 + ; i 
5i=5i'Y 

4; + ;2 
5; 2 

4; - 1;2 = _1 
- 5 I 

1 4 

I=5 -5 1
0 

2 + i (78	 - 2; J3+5; (7A1 < i 



V - 32 

3V - 24· 2V -18 

(2 

(4 

· 
: cJ~ ko -% ~ 

V 81 (1 

(4i) (- 3i) (3 

1 , 2 ~"fu....rl 

:cJ~ ko 6.h L.... J5 J>
4x2 + 32 = a (7 3Jw 

4b - 5 + (-0 - 3)i = 7 - 8i (10 30 + (4b + 2)i = 9 - 6i (9 4 JUA 

:cJ~ ko -% · ~ 

(7 + 4i ) - (1 + 2i) (12 (- 1 + 5i ) +( - 2 - 3i) (11 S ,7.:,"fu....r, 

(3 + 2i)( -2 + 4i) (14 (6 - 8i)(9 + 2i) (13 

2±.i- (16 
3 - i 
4 + 2i (155+ 6i 

s-.r01.jJ ' .r-:-"15 - 3i J Iy:.\I..).Y;jyPyo ~~-'~ 0)1,).1?1..l>-1.j .JL;JI o~ & '"l;!.".,p (17 6 JUA 

.0) \...Ll I .j ~I .JL;JI o~ ,)~)I ~rJl Lr-.)..wl Lr-~~I '.r-:-"I 7 + 9i o)IJ..JI,J" ?'l l 

: -t ko -% · .h..::..,<./ - . 

V-1 69 (19 V - 121 (18 1 , 2 .,:,"fu....r, 

vC81 (21 V-lOa (20 

4i(-6i)2 (23 (-3i)( - 7i) (2i) (22 

i 25 (25 i ll (24 

(11 - 8i) - (2 - 8i) (27 (- 3 + i ) + (- 4 - i ) (26 

(3 + 5i)(5 - 3i) (29 (1 + 2i)(1 - 2i) (28 

~ (31 (4 - i )(6 - 6i) (30
1 + I 

55 + i (33 (32
3i 2 + 4i 

: cJ~ ko ~h L.... J5 J>
3x2 + 48 = a (35 4x2 + 4 =0 (34 3 JUA 

6x2 + 108 = a (37 2x2 + 10 = a (36 



: ~ ~~ -:r-=-U1~I x ,y ~~Ji';4 k. •.hlA.. JS' ..}
 
2x + 7 + (3 - y) i = - 4 + 6i (39 X + 1 + 2yi = 3 - 6i (38 4 JUA
 

(2x - 4y )i + X + 5y = 15 + 58i (41 5 + Y + (3x - 7)i =9 - 3i (40 

V-lO · V-24 (42 5 J 7 w~1.4t1 

(-6  i )(3  3i) (47 (8-5i) -(7+ i) (46 (4  6i) + (4 + 6i) (45 

2  i Y3 
2 +iY3 

(50 4  iY2 
4+iY2 

(49 (1 + i )(2 + 3i)(4  3i ) (48 

.p i 13 - 4i 4-:--0 .r=-'JI ~ ~I.) J 'pi 7+ 8i .i..,;~~ o)I.HI.r:-i..l.>-i.) ~ J~\ ~ I ~4.J4S' 

. .i..,; ~ ~1 0)1..1.1 1.) ~\ ~ J~\ .)~)I ~rJl.:r.,.)..wI.:r.,..l", ~\ 

(51 6 JUA 

..} 4,; J l-J1I , ) L::J l o ~ C ,~\ J} V ~ ,V = C . I ~I ~l I ~ 4.J4S 
: 52 J 53 .:r.Jl,,;-J1 J>

h 

. 3x2 + (2 + 6i)x - 8i .)1 i x2 - (4 + 5i)x + 7 cr: ~ L; ~Ji (54 

[ (2 + i )x2 - i x + 5 + i] - [(-3 + 4i )x2 + (5 - 5i)x - 6] :o) -:-J I ~ (55 

.csrJ115.".:.-.JI.) :i.:SrJ1.)1..,Is.~ I ~ ;JUI o..l", ,) ~ I :;,)~":'~ ..." (56
 

~\l1 )~I ~ ~1 .)1..,Is.~ I':>~ <l.}J ,~I15.".:.-.J1 ~..l.>-.)1 ~~rJl15.".:.-.JL;
 

.q .....i)1 )~I~ ~I~I .)1..,Is.')lIJ
 
U~W'=..r"'~~L;~' 

~I ~L;~IJ .~L;J-6S 

.)1J-.o\II ~ if' ~~ r .r. ~.l.E J ,~rJ l 15 .".:.-.JI .) Ql.:: 3 + 4i .)..wl j. ~~ (aI ,)~l..:>A ..l.>i ~~ 

.A ~1..!.ll; r J ,C3, 4)~1 Lo..J.:-l""; ~ ~I ~1.b.J 1 

<$,)~'-:i l ~~.,J I0A ~i 

J-.o\ll ~ if' ~~ r .r. 8J~J ~rJI 15.".:.-.JI.) Ql.:: -2 - 5i .)..wl j.. I ~~ (b "=J~ I u~LUJ IJ 

.B L?--J ,(-2, - 5 ) ~1.) 1 . ...s.;i>-i ~,)~ l..:>AJ 

~ j. '- to 

~w.~ ~) lJ.S L;t.')l.:,1<.?)~ U'"Jj) ~~ J-.o)l l :i.kA.;J A. B .:> t:hA:J1..:.-.,; l5 1 ~1 I ~~ (c 

. C ~I) I ~I 

, 
A,B,C .bu.:JI ~ ~JW l l"J ~ C ~1~ <.?.i.J1 ~rJ1 .)..wIl" I ~ (d 



x2 + 8x - 16 (71 

x2 + 16x + 64 (69 

~I - 4.a>1 _ >J • .>A 

2x2 + 7x = 15 (64 

L.>~ L.> l:lJ\ L.> ~\ x , Y ~ \.. (62 

~~ (5 + 4i)  (x+ yi) = (- 1-3i) 

x = 6 ,y = 7 (A 

x = 4, y = i (8 

x = 4 ,y = i (C 

x = 4,y = 7 (D 

x2 - 12x + 36 (70 

x2 + 5x + 6.25 (72 

4x2 - 12 = 22x (65 

:l?JL:; ( 3 + 6i )2 ~ (63 

- 27 + 36i (A 

9 + 36 (8 

9  36 (C 

36  27i (D 

.(1 + 2i)3: 0rJ1.:l..wl ~ I ~ (58 

. 108 4r" ~ lJ ,21- ~~ (68 .  40 4r" ~lJ ,-3 ~~ (67 

" " - ~ ... 
( ......l- ,)t,;..) ~ '1 r\ ')\..l5 ~r ~)'I .:lJ..l:>J1 dJ'>li .:.r JS r ~ 

6x 2 = 5x + 4 (66 

__11_
L""J ~ ~I.T"" ~ ~ l?\.; ,(2i )(3i )(4i ) ~ JL:....J ~ lA....O .:.r J5 ..::....-o \.9 I lwoJ, ~I (57 

· ~~l 

L""J . i..l:i ~ ..d- ) , ~~ i ~ ) , ~b ~ :i../~ I ~I ...:..;15 b l.:l..l> I >=~ (59 

:~~l 

~;:JI ~b L..JJ L.> 151~ 1.:l~ WL?J ,~;:J \ u'1.:lU ~ 4.:5rJI .:l\..\$-\' I ~~ WL?L""J I ~I (61 

~ '1 i i .1W 4.:5.r" JP



'>:'~4a.r ts ,. W t ~~ ur t 
The Quadratic Formula and the Discriminant 

~~~Wr 
• l 

.:.r~ .J <V""'.J)l 1~ ...jJ.A ~ r-+--"'...;.J..bl 

:~.r.l I 6.1 \ ..u ~ V""'.J\11if ""~) if~I 

h = - 4.9t2 + 117t + 42 

<""; )\1:,1:..r ~\j t.M.: ~I t.Li;) h ~ 

-J1 ~1 Jr-") rj)UI :..r)~ PJ 
: 6.1 .J~ I ~ < ...j~ 1 

.-4.9t2 + 117t + 42 = 0 

J k..::.... ~ 6.l.J~ 1 oi.", J>-~1:..r .J 

Ji <-;\.)\ ~\ Ji < ~l yJl -J1 J:.WI 

' L~I JW"1 

J\ <~\yJ \ -J1J:.W~ ) <-;\.) \ ~~ ~.r.l l u)l.J~ \ ~ J>-:..r ~L.~ 1 ~ la1 1 .J~L41 1 
Ii.", J~I~..J < ~~ 6J .JL....o ~I j.>J Jk..::....1~ .JyL; ~t:..",J <~.r.lI.J~\ ~L,,:. Jk..::....~ 

.~L;J I o.J.,.....J1~ ~~ 6J.JL....o J>- J)G:.:..r .Jy LQ.J1 

J~ a...Wt ;OWl 

2x2 + x + l=O 11.r2 + /I X + C = 0 

h c2x2 + 4x + .1. = 0 X + -X + -= 02 
'I " 

2 I C
X + -X =-

a 'I 

2 ' 1 2 I 2 
X + -x + - =--+ 

II 4 a 2 II 4 112 

(x + 2? = -t+(1)2 
(x + 2) 2 = Z 

2 

I V/2 - 4 ac e'l .:u...r I ....... ts,
~r-J . _x + 2= ±{f X + 2.1 = ± 2a 

, V I·2_ 4 'IC 
x = -2 + . ff X = - - ±--'--:;:--- VI 2" 211 

- 4±V14 - ' ± V2 - 41lc 
X =---::'-- X = 2 2<1 

- _1\ '" 'I 1- \ WI ·, , 11 - b ±Vb2 
- 4ac .e l, 'I . 

'~r "::,JJ ,;)~ rf'"' r Wy~ ~ X = 2a . '\J ,;)~ w T-J 

- , ~ 

!l '4~ --~ 
~~ u :i ~ L....o J> .=......J~ 

~y:; u:i~L....o J>i • 

. ~W I W.,;,\.;;J I J~~ 

~..L>""'~I~ i • 

;,j ~L....o J-'~ ~-"O 

.~ I.,;,i-, ~y:; 

al l~ , . :.....r, ~ 
~ . _~ 

~W I W.,;, \.;;J 1 

Quadratic Formula 

~I 

discriminant 
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ax2 + bx + c = 0, 0=1=0 , ;;~t ~ ~~I ~~t A1.)ls..!1 J.> ~ I~l~t 

, u.,:a~ I J~l.;i 

-b + 'l/b2 - 40c 
x = 20
 

- 5 ± V 52 - 4(1)(6)
 
x2 + 5x + 6 = 0 ~x = - -----'----- 

2(1 ) 

2
' r WI .)yWI J~~ x - lOx =11 :....bUI J>
 

. a.b«:if J5 r-=',)~ .) ' ax2 + bx + c = 0 .J~\ ~ ...bL....J I ~\ '1J \
 

ax2 + lJx + C = 0
 

1 1 1
 

x2 - 10x = 11 -> l x2 - lOx - 11 = 0 

- II ± '1/,,2- 4ac 
x
 

211
 
- 1- 10 ) ± Y I- I012 - 40 )(- 11l
 

2(1)
 

10 ± v'100 + 44
 
= 2
 

10 ± v'144 
2
 

10 ± 12
v'ii4 = 12
 
2
 

10 - 12 10 + 12
x
 x = 22
 

= - 1 = 11
 
.- 1 011 :l..A .) )bJ\.)~ ~J
 

.~~I ....b L....J1 j ~I L:lS ...?y I~ 

x2 -lOx = 11 x2 - l Ox = 11
 

(11)2 - 10(11) ~ 11 (_ 1)2 - 10(-1) ~ 11
 

121 - 110 ~ 11 1 + 10 ~ 11
 

11=11 ./ 11 =11 ./ 

~~~ 

:, WI 0y W\ J~~ ~'l l ~,~.bU\ if .Js J> 
2x2 + 25x + 33 = 0 (1 B x2 + 6x = 16 (1 A 

I"WI~~1 

.:"i 0A ~~ I ~ 

~!~ I~~ 

.:,,~ ..IA J.A IpJ I
 

~J....I J<;...."-J I
 

";{ ! ,~~ I';'";{,~I 

~ i'w , ,:,,..+=>wl .:,, i
 

.~~ lJ '~ <$i
 



. iWI 0yWI J~~ X
2 + 8x + 16 = 0 :i.bL.....J1 J> I 

. i W \ 0yW\ c.i ~I o..l", c.r" Y.J ,a,b,c:.r J5 rJ~.l;>-
- b ± V /;2 - 4ac 

x 
2(/ 

v'O = 0 

J> ~ ~J :1.bL.....J~ ~rJl :J1-lU JLJ\ ~\ ~ 

.X = -4...\,;.v .l;>-\J 

. ~ 

;, - 6. 61 

x2 + 34x + 289 = 0 (28 

~l>.-~ 

:i W \ LJyLilI J~~ ~'jl ~~L.....JI:.r)15 J;>
x2 - 16x + 64 = 0 (2A 

-IS 

- (0 1 ± '1/ (1... 12 - 4 (2)( - 7 ) 

2(2) 

-6 ±V92 
4 

-6 ± 2V23 -3 ± V23 
4 2 

-3.9 , 0.9 :W LJ~~\ LJ')WI 

x 

a.............i t · ~I_. ~ .JJ . 

'iW10yWI J~~ 2x2 + 6x -7 = 0 ::i.bL.....J1 J> 
- I, ± VI2 - 4ac 

2(/ 

:J~L.....J~ ~rJl :Jl.ul ~ J>JI ~:.r ~ l ~ 

~LJI0W\ c.i Zero ~l>-~ .~~ y = 2x2 + 6x - 7 

:wJ ~rJl :Jl.ul c.?~ ~~\ ~I ~ Jy.=-JJ 
-3.9,0.9 

..J92= -.)4 (23) = 2V21 

L;!~ rL2. l.,H
 

~I.:!.J ~~ (f" 598-668)
 

~3 1.:".... J31~3 '<$"':"':'
 

~~I~~~G.~~ 
;;.Jy..:>! I ~ r,?J I 

lA ~3 ,ax2 + bx = C 

f"Wlw~Wl.,>w~l~ 

.~~I~~~I~ 

2x - 8x + 9 = 0 (38 3x2 + 5x + 1 = 0 (3A 



-/0 

. 1 1 · U IH ~v e d ... 

11(,.)_, 2 _6 <+10 Wj\ { mCl 

I J , 
I N 

I.» -6 6J 

~~I~I~"i 1 

..Lll> ~ wi ...s:.u 
, a + b i o.)~I ~2' rW1,:,y Wl J~4 x - 6x = -10 :.'i..b~1 J> 
o.)~1 o.:u. ~J 

- l ± V/2- 4tlc ~ ......u~~lo .)~1 

211 ...,.sr.J l 

- 1- 1:1 1 ± V I- bIz - 4(1)(l Ol 
=-----'----- 

2(1) 

6 ±vC4 = 2 

6 ± 2;~= Y4•(- 1) = 2; 
2
 

= 3±i
 

L....»~\,:,I;ij .)~4~.rJ\;ijIJlJJ ~\ ~I~ .~
 

. L....» .)~!~ J~\ ~I !J~~ '1 uSJ-, ,,:,~ r ':'b~
 

.6.)....o~1 ;ij.)~I.j ~Y '~.rJ 1 ~I~ Lr~-'
 

x l - 6x = - 10 

x=J+; (3 + ;)2 - 6(3 + ;) ,; - 10 

9 + 6i + i2 - 18 - 6i ,; -10 

- 9 + ' ~-10 

- 9 - = -10 .1 I 

2x - 6x = -10
 

x = J - i (3 - ;)2 - 6(3 - ;) ,; - 10
 

9 - 6i + i2 -18 + 6i'; - 10 

-9 + i- ,; -10 

-9 - 1 = - 10 ./ 

~~~ 

:r W1':'y W\ J~4 ,:.r-;"}I~.)~I Lr ~ J> 

x2 - 4x = -13 (48 3x2 + 5x + 4 = 0 (4A 

.j ~,;JI ;ij.)~\ .J-'~-' .J~I ~ Lo ~~ "-9')W1.b-'J ~,;J I ;ij ~~I .j •.J.:!.-Il,j .)j~' 

.~4 b2 
- 4ac o.JL;.>J1~ ..u:U\ a:..~ 1 

2- b ± VlJ - 411C +- .i-:-J' 
x = 2a 

~~\~I .j J -,~\~-' , 4->-y -, ,~,;J \ ;ij~~1 .J3~ .)~ ~~ ~I J~I~ 

.~? I ;ij~~1 ul.>~ 4->-ly13 J}>J\ .)~ Lr J.5U1 ~I ~':' I <..r<v......J . .J-'~~I ~y\1 1 



.~I 

.a -oF o ,~ ,)l~ i a,b,c~ , ax2 + bx + c = 0 01.1,)'-11 ~ 

y . b? - 4ac > 0 

~j-A b2 - 4ac D.) ~IJ 

. J,A\S 

x 
. b? - 4ac > 0 

b2 - 4ac D.)~IJ 

.~\S ~j-A~ 

y 

b 2 - 4ac == 0 
x 

b 2 - 4ac < 0 
x 

.JJ~I~J 

:~Iyi." ~ JS .J."b:- .)Js. .)..l> .", ~)rl~?I .:r-.:J.)l-JI .:r jSJ ~I ~ ~.,,1 

x2 + 22x + 121 == 0 .b 7x2 - llx + 5 == 0 .a 

a = 1, b = 22, c = 121 

b2 - 4ac = (22)2 - 4(1)(1 21) b2 - 4ac = (- 11)2 - 4(7)(5) 

= 484 - 484 = 121 - 140 

=0 = - 19 

~Y- LiJ ~ \;w.l:? jL.: ~\ ~Y- 1j,J ~~ L...~I 

...l> lj~.Jb:- . 0~.r 0 1 .J~ 

~¢~ 

- 7x + 15x 2 - 4 = 0 (58 - 5x2 + 8x - 1 == 0 (SA 

.Ji~~ ).J~I 

~ d..l , ls.<.! 1J~ 

x ~ ~.j I~.j~ 

L2.....:..o ~ .,;J I 

d..l l ...l1J ';'~ I~1 

d..l , ls.<.! L; ~j41 1 

.x J~I 



':'~~ I 4... 1).2 

U=,j..w~ ~~....e 

.:>-" WW I o:.u. 

~~~~I....wl 

~ ,j -I..ili i.l:» ~ 

~.r"W.P~~ 

J.41.jAl1..,.l! ~I 

3x 2 + 8x + 2 = a (10 

-16x2+8x-l=0 (12 

:~4 ko~; ;J.:ll-~ b,a.:.r.?.}JI,y- ~i 5 JUA 

..r.-JI ~ ~JI (a 

.~lyL.A>-J '.JJ~I.:l.\.p ~JI (b 

:iWI (jyWI J~~ ~4 ko •.hl- JS' J> 
x2 + 8x + 5 = a (2 x2 + 12x - 9 = a (I 1-4 A.1lA~t 

9x 2 + 6x - 4 = a (4 4x 2  5x - 2 = a (3 

22x = 12x2 + 6 (6 10x2 - 3 = 13x (5 

x2 + 3 = -6x + 8 (8 -3x2 + 4x =-8 (7 

2x 2 - 6x + 9 = a (II 

5x 2 + 2x + 4 = a (13 

t..\..i;.J'Jlh~,h=-16t2-64t+60:;JI..l.J~~;~;;S..r-~ ,¥.;-J (9 

~~ l:?-* ~ Cr,11 W Jll3'; ~\ ~ 1)}.l.JI.f-l~ J')I t.3 'il..\.l~~ 

~ Oft J) 60 ft t..\..i;) J' 4-b.r.P'''; ~ l:?..iJIJ')1 W, 80 ft\s J) ~ 

60 ft 

:o.J.raJ1 Jv 4.;~1 u'J,)~1 c: 
.x? + bx + c = 0 

x2 + 6x - 14 = 0 :Jb.A 

~1~1.#I~J~I~'.JLA~ 

.4J~1 ~10-" 0§..= LA~ 

2.3x2 - 1.8x + 9.7 = 0 :Jb.A 

C:::r o.Jp Jv 4.;~1 u'J,)~1 c: 
.~~ l:?.3L: JoI5 

(x  5)2 = 18 :Jb.A 

L"..l..:..Y ) ,I~ ..:....:L:JI ..wI l:?.3L: L"..l..:..Y 

. JolyJl ,)~l J+-JI J' (j~ 

X 2 - 7x = 0 :Jb.A 

~\.3 ,0)..l.J1 j>J1 ,)~l ~ 'J L"..l..:..Y 

JyWl4J~ J' ~1..l..:..Y 4J J~I 

.~~I ";I)J~ lA.,)~) ~ ~I 



4x2 - 6 = -12x (15 x2 + 45x = -200 (14 

12x2 + 9x - 2 = -17 (17 5x2 - 9 = llx (16 

f- .A.O; ~...J ,~I,y I~ 9 l.v ~WI &,y 10m 4s-lA.J).\...a.:..o J"'; ~ L..:.. A I b~ (18 

.11 = - 4.9t2 + 3t + 10 :•..bL...oJ ~ ~ ~ t ~ J l:..~~ It ~W I &,y~~I ClA.J ) 

. OJI..JI 0-4-\ .:r.Jy;-WI <sJ.,jIJ J ~I J' ~ ,) ..l>- (a 

~ ~W l & Jl J:L:.....l1J..a.: <.5-" (b 

:';4 L...o ~.? OJ.:llA.., J5:.l a-c t..J~1 ,y ~1 

.~1 ;;""';; ~)1 (a 

.4s-lf 1.:l..l>-) ' J) .b:J1,).,Is. ~) 1 (b 

2x2 + 4x + 7 = 0 (21 3x2 - 3x + 8 = 0 (20 2x2 + 3x - 3 = 0 (19 

x2 + 2x - 4 = - 9 (24 x2 - 6x =-9 (23 -5x2 + 4x + 1 = 0 (22 

8x2 = - 2x + 1 (27 5x2 + 8x = 0 (26 -6x2 + 5 = - 4x + 8 (25 

0.6x2 + 1.4x = 4.8 (30 0.8x2 + 2.6x = - 3.2 (29 4x - 3 = -12x2 (28 

111111 •• ,., 

92 2000 

90 2002 

85 2004 

? 2010 

? 2015 

.... _- ,y u ~i ,~J..:.I\).h>-~ ~.rU~ \:;~ ~W I JJ') J.i.; I ~~I (31 1

../'.r:u~l..,:,)'IJy- .......IJ,)-.:...:...r:-i .J1.l.1.:J\<S..l>-l.jJ .~J.,j I ,) I .,Is.i ~L; 

w ........ ~-I\ 1._ ' \.:;; ...:..,; \5 , I '11 ' . . , 100000J5 ' :i0)I.Jl1. ...r-: ~ ry ~..;~ <.T-'! r' 

OJ ,) L...oJ~ j-::L..a....lJ~y.dI ,)..wI~~..J'J)~IJJ~I.j 

.2000 r l.v ~ u ly:...J I,).,Is. x ~ ,y = -0.26x2 - 0.55x + 91.81 

c?'l.v .j ~ 100000 j5J :0)1 .Jl1~ j-::L...a..J \ ,).,Is. ~\ .a 

. 2010, 2015 

.y=50 L..u x ~ ,)~)' r W 1.JyWI uL..-...:......1 .b 

~ ~J~ e:9y:l 1\..i.", ~J ~ I~ t.?J~ ~l..,:,)'\ J..w ~ <.5-" '~.rJ 1 OJ I..J I ~ I :;~I .C 

·~~ 1 

.JyW ~ 1, 2, 3, ... , n 4..)L=...J1~I ,) 1.,Is.~ 1~~ ~I ....I..c ~1 ~..,.w (32I 

%66 t.?J~ 4s-~ 1 ,) ..w ~ I ~~ 9 b ~ 1:;.,Is. ~ .5 = t n (n + 1) 

1 -4 ~":i l 

5J~ 

~W I~~ I .)lb !.}l 

wi....,. ,~...:;J I 4.>Jl~ 

~"" b...Al 1•.)IjJ 

i" ~ ~ ~~I ~.rJ1 

J,4WJ I ~wJ":' ....1423 
<$:..J IJ ,~...:;J I 4.>Jl~ 

~~~I ~tA..>.> i"~ 

4.. ~':/ 1 :.........w I . J. .) J 

..........wJ~;4ll 4 ~IJ
 



~~l~~ .3x2 - 5x = 7 4.h L.......U JyL-,)~ 0) )) LS...\..2>..r J5 U,)..1..;- ,lb;.J,~, (33
 

3x 2 - sx = 7 

11 - 4a.r- = (-Sf - 4(3)(7) 

= -S9 

~~!Ii> e,.>JLw ~\ 6 i 4.,>9 

.d ~ jj ~ cj .... J~d.bt....."..U 

~~ 

c.5-U) 

3x 
2

- sx = 7 

3x 2 - Sx:> 7 =0 

11- 4a.r- =( -S) 2 
- 4(3)(- 7) 

=109 

dJ:>~~~~\6i4.,>9 
.6~ 6 !h. 

-iW1.:.>jtAJl J~~ 4ix2 - 4ix + 5i = 0 4_b~ 1 J>- I ~ (34 

:~~1~) _I~i~ .r.? )i G\.;>-i )i~I,)~~~ ~ ~J5":"";I5 I) l,)..I..;- .~~ (35 

.:.>~ ,~~L;JI 0j rd l ~ ~p::..J1 ~?I 4_b~1 ,j a,c .:r.l-~I ..r J5 \.;j~ l":"";l5 b1(a 

- .:.>~ 4.h~1 L?j~ 

.~ .r.? ~L.r-)~ 4J .:.>~ .i ..r .r;5i ~..rJ1 4.h~1 ~ .:.> 15 b1(b 

2~bW) ~~~i) .x - 2x -15 = 0 : 4.h~1 J.:o.J ~ <'y1» 0~ c....i...o •.....:iSt (36 

ex ,).J...,J \ ..r 60% LS -'~ 88 ,).J...,J I..r 75%.:.>i ~ 1)1 (38 

h .4.jW 

110 0 108 C 101 B 100 A 

: .\J I ..u ~ P L?~1~j 4.5~ U j..,lj (37 

4.....kA..l \ c::;. .r-: x ~ ,P = - 8x2 + 165x - 100 

.r-: ~\j 1~ ..lQ; ~ ~~ ~ L?\.; .~I l.r' 0..1..;- 1) 1 

4.5rJI u-O~ '1 ~~\ ..r 0..1..;-1)\ 4.....b.aI 

~O jL..;.jJ 

~I -4s>1_ ~ • ..)A 

2 4 (x + Sx + c 41 x2 + 2.4x + c (40 x2 + 13x + c (39 . 
(3- 1 ......>->.1 1) :..;~ ~ ;}.s ~ 

(4v=9) . (2'./ -25) (44 v'-16 (43 i 26 (42 







~.J~t ut..>:.~~ ~u~t 
Operations with Polynomials 

~~~~
 

J.iU.) 8 c/..>'JI Jl~ \ ~~ J.r"".J J~
 

J l~0r.-? ~~ ~~ 1~:' 1·~]4;
 

. ~~ 3 X 1Q8 m / s 

:r W! ~~\ J.r"".J..j~ ,-?.lJ I..:....i}1~ 

~ ~~ 2.367 X l02 1m :\..iLo ~ opo 

~J ~I':'I~J~~
 

~» </' 4)U\ ~'JI.J .4)L. ~i) LT"1~i 0.J') ~l.:5 o.)~ !lS~ ~ \,::..,\ ).~~~~~
 

: ~'J I ~L...a,,:. ..;'1 \J.J~I ..r;'Ju ,.)..w ~,r.aJ I.r-W I ,y ~
 

p 2. p 9=p2 + 9=pl1 

x " b
x=l=o~,_=x a-

. x b 

X ...L 0 ~ .x : " = J.... _1_ = x" 
T . xa ' x : " 

(3 3) 2 = 3 l • 1 = 36 

(x O)b = x" 
(d l) 4 = d '], . = d8 

(2k) 4 = 2 4k4 = 16k4 

(xy)" = X aya
(ab) l = a lb l 

(~r = ; : , y =1= 0,(~f = ;~
 
(£.)-5= b 5
 (~) - a = (f) a =~: ' X =1= 00, y =1=b 0 5 

I 'J'!:J" ,I I 40~\ 
.;J ~~ -.. *.f.rI 

.....J:4l 1 ~ ,~ ! ~.J' 

,...~~uGI..:-c~ 

.~i~~i~ 

,,~ .......ul~~1 • 

.~~i~~yki~ 

~I 

simplifying 

'.j~ I~~~.J ' 

Degree ofa polynomial 

www.obeikaneduc(ltion.com 



. O~ <.S~~ ,,;;/ • 

•O ..l.>I~ OjA V"L... i JS ~ • 

.o,;-,",", ..L:u...;i ~ A; . ;,; .!1.;.,....sJ 1~ ':".j5:] • 

.~Lut..:......i~";;/ • 

ulJ L.WI~ . ~ . 

~I~ ~: I~ ~JL.: '1 ul~l:r ~ ,:,1 0,p....;~ ~ .J~ JS ~ 
Jt..o..u...t,. WI~ ~~ !u-o 

(2a -Z)(3a 3bZ)(c-Z) (a : ~. ,-"...,.:'lt l,"",=~ 

q? _ q.q
(2a- z)(3a3b Z)(c-Z) 7-q·q·q·q·q·q·q

=2C\)(3a3bZ)U2) 
q 

=(--L)(3 .a .a .a .b o b)(_ 1 )
a • a e • e 

= (-.L)(3 rj 0 0 b 0rj a 0 b)(_l)
1 ·rj 

0 

c s c 

(-b22a4t (c 

- 2a4) 3 (-2a4)3 
(I;2 =(b2T 

(_2)3(a4)3 

(b2)3 

-Sa12 

b6 



·41 "..;~I..wl 01..l;>-) ~J;) y:51 <../" ~I ;)J .l.:>JI.~ ~)~ '.:l.J..I.>Jlu,& ~ u~1 

.2<../" X 
2 + 4x + 58 ;)3..wlo?~J;)~ 

:~J;) ~~L; -.:u..iS <..:,..j1S .:>LJ ,'1 il ;)JJ.> O? ..;~ ~ o).~ JS <..:,..j1S 1~1;)J.> 

..!.x4y 3 - 8x 5 (a
4 

t.?3L..:; 4-} J}ll..w1 ~J;)3 \J.> 0..l;>-3 y" 4-} J.> JS.:>"1 \;)3J.> o? 0).~1 oJ..".:l.u 

.7 ;)3..w1 o? ~J;)':>~ III ,5 -iL:.lI..w1 ~J;)3 ,4 + 3 = 7 

vx+x +4 (b 

x-3+2x-2+6 (c 

:J.> 0..l;>-3 ~ x-3 , x-2 :<JA ~ 0"1 \;)3J.> o? ~ 0).:---11 oJ.." 

I - 'I . I' . - 'I. 'I I -3 1 -2 1.·iU4.J <50~~ 1J..:><J 0..l;>-33 e x =3'X =2"C-..;>.	 x x 

r

~ + 3x 2 (2A 
y 

;)3..w1 & ~ ~yl.bJ1 0~1 t.?~ ~ ,..wI 0..l;>-3 ~ W' ~k; ;)3..w1 o? ~~ 

.~L:..:..,JI 

:~'J I .:r-'J L:--JI (J".Js ~ 

(4x 2 - 5x + 6) - (2x 2 + 3x - 1) (a 

.~L:..:..,JI ;)3..w1 ~3 U"'1~"1\ <JA ~ 

(4x 2 - 5x + 6) - (2x 2 + 3x - 1) 

- l • ..c&I I~)~	 = 4x 2 - 5x + 6 - 2x 2 - 3x + 1 

= (4x 2 - 2x 2) + (-5x - 3x) + (6 + 1) 

= 2x 2 - 8x + 7 

(6x2-7x+8)+(-4x2+9x-5) (b 

.~\ ~li ~313 ,~•.JJ ~L:..:..,JI ;)3..w1 ~J 

6x 2 - 7x + 8 

(+) -4x2 + 9x - 5 

2x 2 + 2x + 3 

~~~ 

(3x 2 - 6) + (-x + 1) (38 (_x 2 - 3x + 4) - (x 2 + 2x + 5) (3A I 

.:"i~.:w l o« ".:a' I 

~'.i<$:.uI~1 

.1 ""':"1.:"y-= -';"1 ~ 

4.I:!....I.:' J:> I~ 

3 a J l:i.4JI ':"'1 J.::.>'.i 

~I~y.b~ 

~~.~~I 

3bJl:i.4JI~ 

,,,,","1.;11 ~I ~y.b 

~!"p)3 L,.,2,t...IS3 

.~I~~;il 



l$_I.H.4l D'~ .:.IJ4='>I., 

~ ...st.u ':'l:>~1 

,~,~~b<.S~ 

JAls:;J I ~ ~J3., 

~ ,~~I';~I C" 

~~.,..,.b~1 ~ 

..r.;-uJI 'as.r'" 

~ ...,- --~ 
. ,-- .. -_ .. r - _ . 

I 
,,-. .-c .... . • 

-~ 

~I~I

•
~I• 

~(jA~ 

: ~L; ~Ji 

tx2(6x2 + 9x - 12) (4A 

~~~ 

: ~~ W JS ~L; ~J1 

(x 2 + 4x + 16)(x - 4) (6A 

90x + 100( 10 - x ) 

= 90x + 1000 - 100x 

= 1000 - lOx 

1000 - lOx L/' .)J.l>JI ;,.;;s 0 yS8 

3 x(2x 2 
- 4x + 6) : ~L; ~Ji 

3x (2x 2 - 4x + 6) = 3x (2x 2) + 3x (- 4x )+ 3x (6) 

=6x 3 - 12x 2 + 18x 

(n 2 + 4n - 6)(n + 2) 

= n 2(n + 2) + 4n(n + 2) + (-6)(n + 2) 

= n 2 • n + 11 2 . 2 + 4n • n + 4n · 2 + (-6) ·11 + (-6) ·2 

= n 3 + 2n 2 + 4n2 + 8n - 6n - 12 

=n3 + 6n 2 + 2n - 12 

- 2a(-3a2 - l ln + 20) (48 

(2x2 - 4x + 5)(3x - 1) (68 

90 x + 100 (1 0 - x) 

~ 100 krn/h , <u.ly.....:il J.t! LA D~ ~ 90 krn/h "4~ A:iJ~ ~W I,lA 

. <u.ly.....:il ~ LAD~ 

~(jA~ 

J ?~ I J < 18% "".f-J 1 ~J ~ ~l:...o w.l>1<..r.?J.T-- J J L...) 90000 & H ~\ (5 

U~I J H 0 ~I ,-? ..ul ~I ~ x ..:...;15 b~ <42% '-?.f-J1~J ~ ,-?Jw- U.T-
..l>IJ i~ ~ <..r.?J ~I J ~J ~ .)J.l> ;,.;;s ~u <,-? JlA..J1 

~.J...L> 3~ 3J~ ~l:iS 

< ~Y- ..:;.,~L....IO ..:;.,l;.;..L:J1 ~L.... 'O.)~ 'OJ...> 0~ 01 "".;:31 ~I":;"'S r-1.S.l>1 ~1 ~ I 3~4Jl 

.M:J <90kmJh ~ ~ 4.:>-1.;---)'1 ~ L. 'O? J 4::.>L;. :\5rJl ~L.....l>i .)~ I~~ <4.:>-I.;---I'O? ~ 

. ~ ~I :iJL-.]1 ~ ')J.l> •~ ~\j <lOOkm/h ~~ 4.:>-1.;---)'\ 



, , 
:I~ '-.?J~ 'J d~l:.r ~i ,) G.rk..}4 L.....;.s ~ 1 JI:.A 

ab3 
- 1 

az4 + 3 
(8 

:..}4L....~ ~ 3 f 4 • 6 4.ll4~ 1 

(3a + 4b) + (6a - 6b) (10 (X2 - 5x + 2) - (3x 2 + x-I) (9 

(n - 9)(n + 7) (12 3x2(2xy - 3x y2 + 4x2y3) (11 

J~....,as.J~.J'(.o y-~.:> 75 o..lo JlA;\I\ ~.J.J c:~\....,.as)\ ~~.J J~ if.J~ I ~l:J 
~.J if.JLo I~~ .~..ul <-i :\:)..r- ..:.-Iy"--" 7.5 J~ JlA;\l1 ~J.. Lo~ Lol ,~..ul <-i :\:)..r- ..:.-Iy"--" 10 

~.JL.... <-i ~..r- ~I :i..,..JrJ1..:.-1r--J1.:>...l>- y.w ':>.J.b- o? 0 19 'r~ \l1.b-i <-i~.:>X JlA;'J\ 

·ry)\ ..:.lE ~~}J 

(13 5 JI:.A 

3x + 4y (5 

2J~:~.;.:> .?~\.,; GUJS..:....il5' Jb ,'J ri .:>JJ.>•.r-s '-:i4 ~ •.;l.:s- JS..:....il5' \~1.:>J.> 

5np 2g 
2x2-3x+5 (18(20 a3-11 (19n 2 t:r 

~(21 

:..}4L....~ ~ 3 , 4 64.ll4":i 1 I 

4x(2x2 + y) (23 (6a 2 + Sa + 10) - (4a 2 + 6a + 12) (22 

(a + b)(a3 - 3ab - b2) (25 (x - y)(x2 + 2xy + y2) (24 

~lA;.J' ~ ~L.... J5 if ~~.J 12 J.J\II ~lA; b~ ,0..1f-" .')\1.] u-:L~ JL...L. ..r.-L 1 ' ''~ (26 5 JI:.A 
y.w ':>.J.b- o? 01.9 ,<0')\1.] ~ ~L....15~! J~I (L;,;>.\.J'~ ~L.... J5 if 'J~.J 11 ciL:.lI 

. ,~L.... x o..lo J.J\II J<>..Y b! J~I .')\1 ~ 

:I~ '-.?J~ 'J d~l:.r 4lJi G.rk '-:i4L.... ~~ 
2y3 2y3 )4 (274X- ) - 2 (28 (8X

( xy-4 24x3y 2 

(2x - 2y)3 (36 (n 2 - 7)(2n3 + 4) (35 



·V" ..>..u l ll", ~I~ <-i "I~W" o~ -.)1c::-) I~ 

~ vP">~ I -.)1 0..>.,5.4.110p-JI,f J-ao J>- ~ y-aJ1 .u~ L?iJl ..:.j) 1r5 (a
 

~ 4.;L.JI L...j l5 \ ~ 1 t:rJ\-.)1~I,f J-ao J>- ~ y-aJ1.u~ L?iJI..:.j ,,11 r5 (b
 

~ 2.28 x lQllm
 

~k ~ W .Sk + 7 = S2k - 3 ':> l5 1~1 (38
 

~~ q4 1 = q4k • q5 u~ -;11k ~\.. (39 

J-.:'l>-~ L?iJl ">J~I C~rJl uL.....:....1 I :iJ..I.a:iA u~ ;I (40 

.x + 4 <-i x + 3 '-;-'..rP 

x 

3 x 

.J)o ,-;-,..rP J-.:'l>- L?JU ~\:i..:-L., 1 ~..l..4.2l (a ~~l,o~l ~
 

J L.....:....~ x + 4 <-i x + 3,-;-,..rP J-.:'l>-~) .o..-P./' <-i ~ ! I~ 't:=.rJ 1 ..,.sp
 
~ 0 i -, -,-:-:!-, .~I~
' C~rJ l 

4 ~ 0\SJ-:'.r:Si-, , ~ 1-,~i - ,,-;-,..rP J-.:'l>- .:>~:J 0?~ ~j?1 ~» ~\ ~~ (bI 

.x + 4 <-i x + 3 

. ,-;-,~\ J-.:' l>- <-i ~ J5 C~rJl~~ c:!'J I~ (c 

-
~I ~I ~1,,\4.0 ~~ _ I 

.~.J.-aJ 1 o..,.AJIJ L5..,.AJ1~ ~\.;.:. J L.....:....~ "-:JU I ...,.......,~ I ~\.;.:. ~ .r. ~~ c:!'s l.=, lAJo:' (41
 

~x > 1, Y > 0 j5J y ~ .:>1.:>:; \..~ x - Y )~ ~~ L?iJl i, I ~ (42 

...j ~.d- 0 - 2 ~I ':>~ I ~W ;:'; I j-J~ (43 

.x12 .J 4.;.;L<... ~ ul ).:~ u~ ~I 1 ~,:;.A.e AIL.... (44 

i j )UI ,f)1 .:>~ 1 ~»~y ~J ."!'!'wl <-i ~ err:~ I ~L..=:-~ \ ~W c:!'J ~I (45I 

·0 1..,.s:JI ..l>i -,)1\.. ~.,L.a..,f ~ y-aJ1 JrP,,1 

2 
(2X )3 1.AA..J\ .k..:., ,;;~ ~~I (46
12x4 ..> . 

x - 1 ( x A 

x - 2 0 x + 1 B 

~I -4a.>1_. ~ . •- ..>A 

x2 + 2x + 6 + 3x (49 

2my + 7x + 711l + 2xy (51 

10x2 - I4 xy - IS x + 21y (53 

1U;l... .;4-0l :-;4~ ':>J..l> ;;~ JS jl>. 

12ax3 + 20bx 2 + 32cx (48 

I 2y2 + 9y + 8y + 6 (50 

8ax - 6x - 12a + 9 (52 



·-"	 - ~ - ~.J""'" t utJa:.'- 4:4 ". " 
Dividing Polynomials 

~) I:~ \l41f 

~J . ..::...l..",Yo lOx J y1 ,-;-, l:S:J ...jJ\j, j.....J 0.J)1.:.r ~ ..r" v Yo (140x2 + 60x ) .)1~ c~ 

J5 J'f J 'vYo 2x ...j')\A.} \ 0 J' f.:.Jl5 bk3 ....j')\A.} \ ~~ ~ -r-u .;5) <..?iJl ~~I oL; .)\ ~I 

.)J.i>JI..:..I.r.5 4........j J k...:.....1 ~ ~~I <..?i./.-.:.r J5 J'f W 'v Yo 6x ~IJ <.,f"L.'J I ...j) \.;JI .:.r 

.,-;-, 1y:J 1.)~1 ~ ~...I.YLJ 

6x 2x 6x 

lax 

0..1.;:>-J ~ ')J...L> 0.r.5 4........j ~ liJ ,.i>J1ul..l.;:>-J 4........j ,yUI v.J..uI ..} ~ I ~t~t 

-. ~ ..:.. I)~.JI~ ...L> 

~ :;~J~ .:lJ~ ;;#~ 

6x 4y3 + 12x 3y2 - 18x 2y .. .. 
: o.J lAJ1~ 

3xy . . 

6x4y3 + 12x3y 2 - 18xZy 6 A4y3 12x3y2 18x2y
---'----------,::------'---- ----" =-- +-- - - 

3xy 3xy 3xy 3xy 

_ 6 . A - 1,,3 - 1 + 12 3 - 1 2 - 1 1.8 2 - 1 1 - 1
~I . ·	 yI

~ L...	 - "3 "X Y T "x y - T" x 
= 2x 3y2 + 4x2y - 6x 

: '=A~).a.'-'15 ~ ~~~ 
( 20c4d 2f - 16cdj2 + 4cdf) -;- (4cdf) (lA 

~\# ~J .i.Sy>-i ')J...L> 0.r.5 ~ ')J...L> 0.r.5 ~ ~):J\ ~ ~L:... ~ J k...:.....\ ~ 

.~ I~j)Y=-

~14..A · 1 • _ JJ .¥"" 

.(x 2 + 3x - 40)...;- (x - 5) : ~l; .)~)' ~#I ~I ~I 

+ 
x - 5) x2 + 3x - 40 

(-) 

8x - 40 
(-) 8x - 40 

o 
.0 .jL:J IJ 'x + 8.Y" ~I ~L; 

:-l~ ko J5 J ~l:J1 .)~)' :i.L..,h)1~I~I ~~~ 

(x2 - 13x + 12) -;- (x - 1) (28 (x2 + 7x - 30) -;- (x - 3) (2A 

I 'J~ ('wJ ~ ..~\
J ~.;- _ ~ 

. ..L.:>J I 

~.J..L.:>J I':' I~ ~I • 

~I~ 

. ;u,;~ 1 

~.J..L.:>JI':'I~ ~i • 

~I~ 

.~.",::J I 

~.",::JI~ ' 

Synthetic division 
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3 ~U I0~ 11 -:- 3 .:>~ 1..l:.Y ';~ , ~I .:> \~ \l 1 ~.j W' .:» .b- c.i'.;;s ~.y- ~~ c:?-.b 
.~ ~):J~ ~~ c::" .:» .b- c.i'.;;s ~ ~ ~ l;5lr~ ) .3+i o.J~1 ~ ~ .:>~ 0 ) ,2.)l)1) 

~ (a 2 + 7a - 11)(3 - a )-l :o.JL:-J1t,}~ ';4 ko ,:?1 

-a - 10 + ~ C a + 10 - ~ A
3 - a 3-a 

- a - 10 - ~ 0 - a + 10 B
3 - a 

. ~:..:..~J~'JI ;;~ i;!t ~ 
J:~ LJ.e JJ I~I 

.~ 6JL. , 0~1 .-4-! ,-1 ,.../JU U J" .jL:J\ j-oW\ 01 ~ 
a~~ .;~ 1

2
(a2 + 7a _ 11)(3 _ a) - l = a + 7a - 11 ~I.:.u.~~~

3-a 
~.J ~~I D.;4-aJ1 ~ 

J~'JI:;~ ~ ~.~!J JjI~ 1 

- a - 10 

. -a + 3 ;;)~ I~ 3 - a "-!\::S -'&.i ' 4..-.iJ I ~ ~ -a + 3 )a2 + Za - 11 

- 1/( - 11 + 3) = 111 - 3 11 (-) a2 - 3a 
Ta - (-3a) = 1011 

lOa - 11 
- 10(- 11 + 3) = lOa - 30 (-) 10a - 30 

-11 - (-30) = 19 

19 

.19 .)l)I) ,-a - 10 Y' ~\~L; 

.C J:.J.)Iif' ~~)' 10~ ,~) ,(a2 + 7a - 11)(3 - a)- l = - a - 10 + 3 ~ a 0~ d.iJ 

~ ~~ 

~(r2 + Sr + 7)(1 - r) - l :o.JL:-J1t,)~ c.i'4 ko ,-?i (3 

r - 6 + ---.!.L H - r - 6 + ---.!.L F 
1 - r 1 - r 

r + 6 - ---.!.L J r + 6 G
1 - r 

2x2 - Sx + 6 ~ ~yk if' ~.rJ I~1 1~~I ~t 
x - 4) 2.\° - 13x2 + 26x - 24 ~..l:.Y L ..b- ~~ ~ .:» .b- o.;;s ~ 

(-) 2x3 - 8x2 ~\ J L......:..... ~ x - 4 ~ 2.x3 - 13x2 + 26x - 24 

Lo) ~I o~ .j ':>.J..wl w ')LoL.v, ~ 0)'; , ~~I
-Sx2 + 26x - 24
 

(- ) .4JWI .j c.i'~
 
- 5x2 + 20x 

~t.; i .,....wl .:» .b- o.;;s .j .:»..wl.b-l ~Yo ~ 1 ~16x - 24 
(- ) . \? .J... L.v, ~) 

6x - 24 

o o.J~ 1 ~ 0 L; 2x3 
- 4x2 + 6 i .,....wl 015 1 ~ 1 *.,...; 

.2x3 - 4x2 + ox + 6 

LsJI.J •.J •.J.J.>JI wl~ 3 J-4t1 126 



i"~10i 0-'" ...IS~ .~.)~ ~ ~j L:..:i O~~...I.> ~~ ~ i"~1 u~l.s..o ...,us' 

J4.u i J~ ~I J,.4L,...,J 1...,us l~ ,~~~I ~ r ~W I...,us' ~ ,X-fii.)~ I.".J..e ~ 

.~~ I~I 

.~ 1$.:.11 J,.4L,...,J 1J4.ui ~WI ...,us l~ ,f ~ J~~ I J,.4L,...,J1,,",~ I 

. ~~ 1$.:.1I J,.4L,...,J1e=-" ,,",~I ~u~ I 

~~u~ !J..4i";":"~WI ;)~I~~I~u.".J..e2 , 3 ~~IJ.>S 

'~I ~u u~l.s..o J4i~~ I~ I ~ ~ I~~ I.~~ I ~~ I ~ ~~..u.J 1 

.~4JI ~~~1 ~..u.J I~ 'i"~1 ~.)~ 0-'" ...1.> 1"" ~i J~~I ~ I ~.)~~ 

1 4 :;~1 

~~l~l 

. (2x3 -13x2 + 26x - 24) + (x - 4) :(7!L; .>~)' d.::::SrJl ~I ~I 

~ 2 

1 
2 

- 13 26 -24 YJ ' JJ.x....aJ1 c.i r ~L:J I ~I J ·rr-W1u )l.L.... ~1 

kJl y...,t2 Y J J J'J I J-oL..-J1~I ~.4 J WII..iA c.i 
_.\ Ij 

. ~ :J 

. 1 :;,woJ1 

~ 2 -13 26 -24 : r ~t.l l c.i J J'JI J-oL..-J1 '-:"'r'>1 .2 :;~I 

8 .";t.l\ J-oL..-J 1y...,t(7!U I ~I J ' 2 (4) = 8 

~ 

2 / 

2 -13 26 -24 
:"; t.l l J-oL..-J1 c: '-:"'.ril l (7!L; ~\ 

.-13 + 8 = -5 

. 3 :;~l 

~ 

2 

2 

- 5 

8 

-13 

8 

26 

-20 

-24 

24 

, -5 x 4 =- 20 : r ~t.l l c.i -5 YJ ~I '-:"'r'>1 . 4 :;~I 

: ~I ~ 'J L:l\ J-oL..-J\ y...,t~U I ~I J 

:r ~t.l \ c.i 6 Y J ~I '-:"'r'>1. 26+(-20)=6 

'JL:l \J-oL..-J1 ~ '-:"'.ril l ~ L; ~\J ,6 (4) = 24 

2 -5 / 

2x3 

2x3 

6 / 10 . - 24 + 24 = 0 :~\ ~ 

2x2 - 5x + 6 

( x ) x - 4 

-8x2 + 20x - 24 

5x2 + 6x 

13x2 + 26x - 24 

: .)~ k.> JS' J ~I (7!L;.J.o:-.:.l d.::::SrJl ~I~I 

C3x3 - 8x2 + llx - 14) -;- (x - 2) (48 (2x3 + 3x2 - 4x + 15) -;- (x + 3) (4A 

(6b4 - 8b3 + 12b - 14) -;- (b - 2) (40 (4a4 + 2a2 - 4a + 12) -;- (a + 2) (4C 

127 ~-,.........J I ul~~ 3-4 ",",.).1!t
 

I 
I 

I 

I ~~I4-:4l1 
I 

I ~-,.........Jl~ 0i~.:u 
I 

I ~I~ I~ !"""" 
r 
I .~~ I I 

" - - .- - - - - - - - - ,/ 



o i ~\ <-i x J-w .)l5\~1J 'x - r o.).raJ1~ 0 i ~I.)~.)i ~ ~.rJ\ ~I <-I..r.- ';13 
.~.rJI~\ J L.....::....\ ~~ ~\ o.)l.;.Y:i.:l:5 o~~ !~ '..l>-I}\ <.?3~ 'i 

.(3xA - 5x3 + X2 + 7x) -;- (3x + 1) : ~lj ~~)' ~.rJ'~'~1 

1 ~ i'~1 ~ X jAw;;JS..=l O)l.;uJ' '-!\;S o,~ 1 30 - sx3 + x2 + 7x (3x4 - sx3 + x 2 + 7x) -;- 3
 
. l ...,k i' w...J ' j ~I .,:,..o JS ~..:.1J ~ j 3x+1 (3x +1 ) -;-3
 

4
 x - %x3 + tx2 + ~x 
. 1
 

• x + "3 
...;l5:.., \~~ , ~t; \.:i,;.. <.?~ 'i i ~I.) i k:3 

s 1 71 ax-r = x+t ,r=-t· 333
 
1 2 1 2
 
3 3 3 3
 

1 -2 1
 2
 I-t 
2
 

.~\ ~ \:J.:>-i3 . x3 - 2x2 + X + 2 - _ 3_
1 

Y' ~U\ .:,,~ '03 
x + 3 

2
 

3 2. ( + 1)
x + 1. = 3 7 

x 3 
3 2. 3x + 1
 

- 3 7 - 3

2 3
 
= 3 ' 3x + 1
 

2
 
3x + 1
 

3
. x - 2..,2 + X + 2 - 3x : 1 :Y' ~U I .:"~ '03 

. U:"hl \ 4-..il I ;~ ~I ~L; ..~~) I~ 
x3 - 2..,2 + X + 2
 

3x + 1/ 3x4 - 5x3 + x2 + 7x
 
(-) 3x4 + r"
 

(_) -6x3 + x2 + 7x 
-6x3 - 2x2 

(_) 3x2 + 7x
 
3x2 + X
 

6x 
(-)
 

6x + 2
 

-2 

./ . x3 - 2..,2 + X + 2 - 3x : 1 Y' ~UI .)~ ,03 

~~~ 

:~4 L,..., JS ~lj ~~)' ~.rJ\ ~I u~1 

(8y5 - 2y4 - 16y2 + 4) -;- (4y - 1) (58 (80 - 4x2 + x + 4) -;- (2x + 1) (SA 

(6c3 - 17c2 + 6c + 8) -;- C3c - 4) (50 C15b3 + 8b2 - 21b + 6) -;- (5b - 4) (5C 

~,j..l>Jl~~ 
I
 

~~ wi~.:.G I
 

~I.)l ,-,..u..J1 I
 

I
 

X J..ow. ~ l"1.44J1-, I
 
I
 

' l"1.44J 1~ I
 
--------_-:..._/ 



:I:A ~ •.J~ JS ~ 
4xyZ - 2xy + 2x2y 

6ab + 5ab2)(ab)-1 (2(3a2b  xy (1 

(2a2 - 4a - 8) -7 (a + 1) (4 (x2 - 6x - 20) -7 (x + 2) (3 

(y5 - 3y2 - 20) -7 (y - 2) (6 (3z4 - 6z3 - 9z2 + 3z - 6) -7 (z + 3) (5 

~ (x2 + 3x - 9)(4 - x) -l : . A ..JI tJ~';4 k.> t.?i I ~~ VA .)~I (7 

-x-7-~ D x + 7 -~ C - x - 7 B -x - 7 +~ A 
4 -x 4 - x 4 - x 

: -t k.> JS ·\..;~l;..",'j4.......S-'I~ II __-·1
<./ . ~ . -. ... .r -.r-

(18a2 + 6a + 9) -7 (3a - 2) (9 O Ox2 + 15x + 20) -7 (5x + 5) (8 

27y2 + 27y - 30 12b2 + 23b + 15 (10(11
9y - 6 3b + 8 

1, 2 , 4 ~'.il 

3JU,e 

SJU,e 

:.;'4 ~ •.J~ JS ~ 
5x2y - lOxy + 15xy 2 24a3b2 - 16a2b3 

(13
5xy 8ab (12 

9n 
3p3 - 18n2p 2 + 21n 

2p3 (17 16c4d4 - 24c2d2 (16 4a3b - 6ab + 2ab2 (15 
3n 2p2 4c2d2 lab 

~..lJ:. to ~'-W2 + 16w + 1000 :•.J~~ i y)1~ ~ ~ ~\.r.>J1 ~)~ ..lJ:. j~ I~ (18 

. ..I.>- I)IJ-WI~~I~ .J\r I~..lJ:. J.h..>~W~.~ I •.J~I~I.~I~~WI 
, 

: -t ~ -j.s .h..::..<./ . . 

(b3 - 4b2 + b - 2) -7 (b + 1) (20 (a2 - 8a - 26) -7 (a + 2) (19 

(0 - 4x3 + 4x 2) -7 (x - 4) (22 (0 - 3z3 + 2z2 - 4z + 4)(z - 1)-1 (21 

y3 + lly2 - l Oy + 6
(g4 _ 3g 2 - 18) -7 (g - 2) (24 (23

y+2 

6xS + 50 + x3 - 3x2 + x 
(26 (6a2 - 3a + 9) -7 (3a - 2) (25

3x + 1 

. x~\ dJ 'j ~ ~ ;;j~ o~~i ~;~ u~ t.? _/r"~~ J)~~ 1 4....~ (27 

~ "J}>L.) , <\.-,0.r- w 'x + 2 ~Li; )) ,6x3 + 3lx2 + 53x + 30 J)J.:....a..l \ ~ .)15I)~ 

dJ\.u ~ oj.lAJI ,y ;; \)~ .V = .!J- dJ ~L....J~ Poj.lAJ l) d jl:-:-!\ o~ V jl:-:-! I* J) ~y!. I I'- l:~ (28 

.V J..P.J I J ) ~ ~j~ 0 19 d = t + 4 dJ ~ L.....J ~ jl:-:-!I o..L:.) , p(t) = t3 + 9t2 + 26t + 24 

:';4 ~ 0 .J ~ JS ~ 

(.0 - t) -7 (x - y) (29 

32 
5 + 5:4 + 2 + 5 

z + 2 
(34 p3 + 2p2  7p -

p+3 
21 

(33 n 3 + 3n 2 - 5n - 4 
n+ 4 

(32 

1JU,e 

2 ,4 ,S~".i1 



~ \ A ll a~ \ n= ~ 500a2 ;;_bUIJ~L~ · .... ~I..:.. ..: II .)...\9 .... .\Aj . c : I J~1 35 c:- - a + 100 . . v - . C- -,- ~ 
( l 

.~I if ~I e:-JI .)...\9 n j , ..:;.,'l'~)I..:;.,~ 0Ju,)'1 Jv ~1 4.AA.:..; L;SiJl 

2 
. 3500a : I ..LW L ~ · · \i~I~ \ (a

a2 + 100 J . ~ .. ? 

~ J ~J6000 0 JU,)' Ij ~u,..Ll 1 Jv ~\ b1~I.:r ~ ~ r5 (b 

.2x + 1 J yb j ,2x2 + 7x + 3 '-:I' ~ 6.>- Lo 0\ d')1 I ;; .)~':'~ ;I (36
 

. J-;k:-~ I d'f .)~)'~I ~ ,~~ I ..:;., \j lh:J1J~~ ...A9 -,...J\ j. ~ (a
I 

. ~I d'f .)~1~ ~.r.-':"" ;JI.;s- ~I ~jAj (b .:.1Sy:. ~ 0 ).1.0 ti l .:.1Sy:.I 

~).I.o?,1~~t,. i"~ 
J~~ J>JI~ J-"'3 ,~..,h.l \ ~I ) 0 rl i ~I J~~ ~.r.-':"" :JLJI J;- I ~ .)~ (c 

~':'IS~ I;y.. ...,.~ 

~L;S~I ~\ c: ~~I ..:;., \j lh:J1 
,~I 0 ).1.o?' I J .ll''''J 

,.:.l:.).1.0 ti l ~ i"~ 

':'L.o~ IJ ,':'I.;I.....:JI., 

. o~ 1 

,26 .;~1 01~ J l1.i .x - 3 Jv 2x3 - 4x 2 + 3x - 1 J4 j ~.:r J5 ~ I ~I ~t (37 

.~~ 1 ~ ~~ ~~14t.; .- 100 ';~101 J 4 J l9.J 

~4-7. :U ')hj l ,y-~ L;SiJ l W ,0 .;~ \ 015.J '!'>- ~~ Jv ').J'!'>- O? ~ 
J 

\ ~ 1 I~ (38 

i ..r-W1j 'i..r-W1 :.:r u15 ~J') ~ :U ')hjI~.J ,V'J..LlI IJ..." .j ~I ~\ .!.>-\ c-1J l >:~ (39
 

.~I ~\.j.J '~
 

. 3 .;~ \ 0';;"" ~ .)3.!.>- .j? ~~ oJI.;s-~I . 4>,:::.AA 4IJl...... (40 

.~~l ~J ' L5?·'J1 0)\:J1 ":;"IJ~I ,y-~I 0J~ \ .) .!.>- (4 1 

I sb + 11< - gad' II 3xy + 6x' I 

~ a...L.. ..:;.,~~I .J V'J..Ll I IJ..." ~ I~ .j "%W" °~ .j . Uv....JI..:;.,L,~~~I '-:-us' (42 

..).J..l.>JI 01-,-;.:5 ~ J~~ ..:;.,l.:--b~) \ ,-:-, L:SJ ~~ 

: oJ~1 V~ .j~ ~ L;S \ (43 

~( -4x2 + 2x + 3) - 3(2x2 - 5x + 1) 
x2 + X + 123 ( .i3 + x2 - 2x4 A 

- 10x2 + 17x ( 2x2 A 
1 +x + x3 D - 2x2 - 3x + 4 B 

2x2 + 17x D - 10x2 B 

A....St -~I_ ..)oJ • .jA 

4a(2a - 3) + 3a(5a - 4) (45 

211· 2 ...-;..>1 11 : <i~ L-o J5~~J'(j , h ex) = -2x - 2x + 4, f (x) = 4x + 3 .J15 1 ~ 1 

h(2b + 1) (51 fCc) (50 h(3) (49 f(-6) (48 

http:Uv....JI


~..9~t UtJ-:.L~ Jt.J~ 
Polynomial Functions 

~JI]~~ 

~..\.A ~ OJ) .:l J')l>. .)L..;)' I ~J .j ~I~ I ~~~ 

~ ,v(t ) = - 0.037t3 + 0.152t2 + 0.173t : aJ l ..ll ~ .j.ilj .:l 5 

aJ l.:l ...# J L:.. aJl..ll10.1:» . -; I y:J ~ if')1t , uI,;JJ~ ~I v 

..:l)...I.:>- O? 

:oJraJ l ...# ~.r.=:- o).:-~ L/' ...l>IJ ~ .:lJ...l>JI •.r,;s I .).J..l:»J1 wl~ JIJ') 

-'- 0 · ·' I <I • n n - 1+ 2+ +,an T '~.:l~ , aO,a1,a2 , ·· ·,an_1,an '--:z>",anX + a
l1 

_ 1x ... +a2x a1x ao 
l...b.:l) ...l> .j ~I~i -.:....; l5 1 ~ 1 ~lzil l ~~~~ .:l)...l>J1o? .)~ ) . ~L.. .r.i ~.:l~ n 

O?.j J } ll ..wl J-L.... ~..J,~ ..;.i y;Si <.?~~I";' i L/' .:lJ..w1o? ~J.:lJ ,Qj\.;; ~.; 4.;.r

.~) I .}l-JI ~lzil l ~~ ~p::..J 1 .:lJ..w1 

..,...;) 1Jo l-JI ~ )..u l J t:.. .:lJ...l>JI o,r.;s 

12 0 12 4;.,L;jI 

4 1 4x - 9 ~I 

5 2 5r - 6x - 9 ~? I 

8 3 8. + 12x 2 
- 3x + 1	 ~I 

x l1n a x" + a - 1 + ... + a x + a 4..WI ~1a"	 /I n - l 1 0 

~jJl w~la4I'J w~J.1J' 

~ .:lJJ.>o.",;s ~ ~ 1~1.J '.;4~ J.>IJ ~ .:lJJ.> o,r.;s ~ ~)I.}l-JIJ ~J..uI.:lJ.> 

:~I .?~L; ' J.>IJ 

8x5 - 4A.3 + 2x2 - X - 3 (a 

. 8~)1 J-l-JIJ , 5 4:.::- J.:l LiJ ,5 ~~ <..T"'i .;:SiJ ' ...l> IJ ~	 .:lJ...I.:>- O? 0.1:> 

12x 2 - 3xy + 8x (b 

3.0 + 6.0 - 4.Yl+ 2x (c 

.-4 ~) I J-L....J \J ,8 4:.::-J.:l \.l.l ,8 ~~ <..T"'i y;Si ) ,...1.:>- 1) ~ .:lJ...I.:>- O? .1:> 

~0A~ 

5.0 - 4x2 - 8x + i (1A 
x 

~I~':"""J~ 

.~~ I J I".ill ';>~I 

IJ@~lm 

ul~ J I,,~ ~ ",,!-i • 
. ~,,~ I 

4.-oWt J~~I ~~i • 

J"'..l.!';>~I~ 

. ~,,~ I u l~ 

.J.> I" ~ ~-,~ I;;~ 

polynomial inone variable 

~~ IJ.4~ 1 

leading coefficient 

~,,~I;;~4Jb 

polynomial function 

;;.¥J I4J I~ 

power function 

~ 1,Jo1 1~)..l.! I ;jA 4J1~ 

quartic function 

.......b..l l ~J..l.! t ;jA 4Jt~ 

quintic function 

~I~~~~ 

';>~ I 

end behavior 
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o.r.s dJ l.:> f (x ) = 3r ' - 4x + 6 -)\:...,..j, .l..J ..I.>- o.r.s dJ .l~~..J~ a..a:.. dJ l.:> ~ .lJ..l>JI"~ 4J 1.l 

.lJ.>. b ,~ .l J.>. a ~ , f( x) = axbo..!.ra-l \ ~ .l..J ..bJI ..:...>I.r.s J \..J .l ~i~..J '~ .l..J ..I.>

....,,;aJ1JI J.l -9~ ~..J ,~ L.....d-~ 

.t.S ..wI.j .J ~ li.JI ~1"-3r--~ ' .l..J ..I.>- o.r.s '-ll.l J~ .j I~~ I ~! 

~.J..L> 3~ ~ I~ ~ ~~ ! 

..:,,~l,; 4-'.M ~ o..!J.l J)\:>.,:.r.:.)1J ",*,~~JiJ ,...,.....! ..u l ~I~ J ...,..wI.)! c::-) I ~' l 
.~~ ~.M~ o..!..J .l J )\:>. ,:.r.:.) I .j ..1*' ~ .Y' ..J ,v (2) ~ '-ll..ul .j 2 .l..wl ~~ 

'-:J-->~ I ~ I..JJI v(t ) = - 0.037t3 + 0.152t2 + 0.173t 

t,:,.. "1~2,-~,..:... v (2 ) = - 0.037(2)3 + 0.152(2)2 + 0.173(2) 

~t,. =  0.296 + 0.608 + 0.346 

~~ = 0.658 L 
..s..u<W.--JI ........ ~ 

~'t='41 I~ ' 

~WA~ .~~wl..,.:;J6 

.~ I Y 4~.M ~ o..!J.l JJG:.-,:.r.:.) 1.j .. I~ I ~ ~) (2 

. f (3c - 4) - 5f(c) :~Jl.; ,f (x ) = x 2 + 2x - 3 ...::....,;15 1~ ! 

f (x ) '-ll..ul .j x if '1 ~ 3c - 4.../'Y if(3c - 4) ~ .l~)' 

~:"I ~ I..JJ I f (x ) = .\"2 + 2x - 3 

X':"'"1~ Jr - 4 ~~ f (3C- ) = (3c - -1)2 + 2(3c - 4) - 3 

= 9c2 - 24c + 16 + 6c - 8 - 3 

= 9c2 - 18c + 5 

.5 .l..wl.j ~UI '--:-'.r"'1..J if(x ) '-ll..u l .j x if '1~ c .../'y ,Sf (c) ~ .l~)' 

'-:J-->'Jrl W..JJ I f (x ) = .\ 2 + 2x - 3 

x':"'"1~ c~",:", Sf( c) = 5(c2+2c - 3) 
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~I ~ J,,1.j1S I)) '<.J""J..ul lh ~I~ J I)Wo ,rU .}) e-) , 4......\..l.A 

, 7 0 0 o c m3 ~1~ .r.J I ~J, ~1 ~1~J,,1~~J~~1 

~ ~I I ~ W 

~ ~I ~I ~ J .,1 u...:.; L? JL...: ~I ~~I ~ J .,1 .j! ~ 

. 2 x~ J~I ~I ~ J .,1J ,x ~ ~l ~I ~ J .,1 if .K-'- .j! 

~ ....:... ~J)u J~ I ~I ~ L? J~ ~I •.r:J1 ~ .j! .k>-'1 

. ~I ~I 

(2x) 3  x 3 = 7000 

8x3 - x3 = 7000 

7x3 = 7000 

x3 = 1000 

x 3 - 1000 = 0 

(x - 10)(x 2 + l Ox + 100) = 0 I 
x 2 + l Ox + 100 = 0 Ji x - 10 = 0 

x = -5 ± 5iV3 x = 10 

.10cm, 20cm W ~I ~ J.,1.j ~ .~)1 ~I j>JlyA 10 :J..w l .j! ~J I 
I 

r,3250c m 
3 ~1 •~1 ~J ' J~1 ~1 ~ J .,1 ~ ~1 ~I e..o J.,1 .jIS I)! (4 

. ~\ ~ ~ ~).; 

~~ ~jo4rt.J '~ t~.J . ~.jA ~ ~jo4r' J~l:t ~I . 
: ~Ji :JJJ.> o~ ~l; ~~) ~ r-l1)!J , ~\! 1 :JJ..l>JI";? :.r;}.s JL.. 

X 6 _ y6 (a 

~.j! ~ ;JWI oh j:.o ..)J' ~ <J7.~; J! ~/' <J7. [j; oh :JJ..w10.;:::s J ~I ~ 
II _ . II ~ . . <C • • Jj l .,j ~I r., 1 1 ~ - 1I \ ;. . Jj l . :\ ~I Ir.'1! I I--Ij 

. ~ .. ~~ f ~J . .....--~ r..r.- ~/' ~ f ~ J . cs:" J~ 

~.r'" ~ Jr'J1 x6 - y 6 = (x3 + y 3)(x 3 _ y 3) 

~~J..,..>Jlj~t~ = (x + y )(x 2 - xy + y 2)(X  y )(x2 + xy + y 2) 

a 3x 2 
- 6a 3x + 9a 3 - b3x 2 + 6b 3x - 9b 3 (b 

.:JJ ..w1 ~ ':J) Jb- .j )), :JJ J.>. 6:.r oh :JJ ..w1o.;:::s.j! ~ 
a3x2 - 6a3x + 9n3  b3x2 + 6b3x - 9b3 

~:'-I -'.l ... ; .•:.4J1.j.AW I ~ I"";':a' ~l,> = (n3x2 - 6a3x + 9a3) + (-b3x2 + 6b3x - 9b3) 

~Jtl~~ I -'.l~ I.j.AW I ( I~~ = a3(x 2 - 6x + 9) - b3(x 2  6x + 9) 

~),:;.JI ~\.;. = (a3 - b3)(x2  6x + 9) 

~~J~ = (n - b)(n2 + ab + b2)(x 2  6x + 9) 

J-olt1 1~",....J' J,..1.>o ~~ = (n - b )(a2 + ab + b2)(x - 3)2 

uI.;:::s ..::..: '1:Jl..... J>- -i ~rJ \ ,.::..: '1:JL....JIJ>- .y l/ ~ ~ I ~J..L:oJ1 ul~ u":/ ~1.aA J.> 

.~UI "-::-J..u l :.r .?-\1\u~J..ul ...:..0\) :JJ ..wl 



,u = X 2 0i '-"".;-. L , au2 + bu + c oJ.rd1 ~ x ~I ~ ':> j~ o..;-;s ~ 0i 15l:->\ ~ 

. U 2 + 12u + 32) (x 2)2 + 12(x2) + 32 oJraJl ~ x 4 + 12x 2 + 32 ':> j ..l>J1o..;-;s ~ l.:5 ~ 

.4.,,":!? ' oJraJl~ ':>j~ o..;-;s ~j' ~\l I ':>j ..l>J 1 o? V~ 0..0> ':> j ..l>J\o..;-;sj 

2+bu +c.~ ~ 1-= 1 a.b.c . a=1=0 • au : ~ ~"..L>J ' D~ ~~ I o,)y.a1 1 .~I~I 

...ill:'" . o,)y.a1 I ~ .:.u. ~ x ~I~ ~ 1.:>"..L>J I';:'I~~~ .., ",~" 

.X AJ"i...L:' II ~~ ~ 

:-!.lE ~i 01 ~? I oJ.rd1~ ~~I .:r.',)~1 ~I ~~I:;;,......tl 

':>".l> D~ '-='~ 
150n8 + 40n 4 - 15 (a 

.~..,.:;J l o,)~ I ~ 

(5,,4)1 =25,,8 150n 8 + 40n 4 - 15 = 6(5n 4)2 + 8(5n 4) - 15 ililS...! \ o,)~ \ .F\ 

~".,u.J I~ ! ~~ U J
y 8 + 12y 3 + 8 (b 

, ':'I~ <$~';;; ' 

.y8 =1= (y3)2 0\1 ~? \ oJraJl ~ ~l.:5~ 'oj 
V"""'4 ~y.o> ~ '" 

~~~I~ I 
~v-~ 

~~ . ~" .,u.JI ...llD 

8x 4 + 12x 2 + 18 (58 x 4 + 5x + 6 (SA ~"JI .:>".l> ':' I~ 

o,)~1 ~ ~I;;S 

.~..,.:;JIC/' ,r,5i o~J ':> o l~ ':> j ..l>J\ o \? o 'oj.:>~ j>J ~,;.l l oJraJl J~10l:->\II ~.)~ 

. ~ L:J \ ~JJJI 

",:'.:.'~ 1 :i.»-t l JL..a:i.wl.:' ~"..L>Jt .:",#.:,,,~laA J>
 

.18 x 4 - 21x 2 + 3 = 0 :4.J.:>~ 1 J>
 
~~ I iJ.:>LWI 18x4 - 2lx 2 + 3 = 0 

2(3.\'2)2 - 7(3x 2) + 3 = 0 

21/ 2 - 711 + 3 = 0 

(2u - l)(u - 3) = 0 

u = 3 ji u =1
2 

3x 2 = 3 3x 2 =I 
. 3 ...,.J.c. ~L. x 2 = 1 x 2 =1

6 

x = ±1 x = ± V6
6 

V6 V6 . - 6 ' 6'1, - 1 :'-:f'" 4.J .:> ~1 J.,l>

~~~ 

8x4 + 10x 2 - 12 = 0 (68 4x 4 - 8x 2 + 3 = 0 (6A 



.
 
: ~J l ~J.J..> o~ ~L; ,~..!.U~~ r..l 1~!J . c. \.;~ ,:A \.-. ~J.J..> o~ JS' jL> 1-3 :iI..C.."1t 

16g 3 + 2h 3 (2 3ax + 2ay - az + 3bx (I 

6 2a x - b6x 2 (4 12qw 3 - 12q4 (3 

8e3 - 125d3 (6 x 3y2 - 8x 3y + 16x 3 + y 5 - 8y 4 + 16y 3 (5 

:..)4 \.-. jJ~ lA..o JS' J> 4 J l.:A 

x3 - 64 = a (8 x 4 - 19x 2 + 48 = a (7 

x 4-33x2 + 200 = 0 (10 x 3 + 27 =a (9 

~ "5..r. J.r-- x ft <l....b ..r" I: . '-;' I~ ~i t-" ,ul" L.:..it (11 

~I t: 4:;>-Lo J ,30ft 4-O..r"J 40ft "5...J1Jyk ':>l5 I ~~ .~I 

~~I~\ ~..r"W ,2000ft2 

. 
: ~..!.U~ .:>l5 .:>! ~rJ lo)raJ l J.s- .:r.:-' ~ I ~)~ I ,y -J..s ~I 5 Jl.:A 

25y 6 - 5y2 + 20 (13	 4x 6 - 2x 3 + 8 (12 
~ 

:~~ I ~,..:;~b~ l ,y 'j..S J> 6 Jl.:A 
y4 _ 18y2 + 72 = a (15 x 4 

- 6x 2 + 8 = a (14 

. 
: ~Jl .:JJ.J..> o~ ~L; ,~..!.U~ ~ r..l 1 ~iJ . C.\.;~ ..) 4 \.-. ~ J.J..> o? JS' jL> 1-3 :iI..C.."11 

8 a	 - a2b6 (18 64x 4 + xy3 (17 8e3 - 27d 3 (16 

2gx - 3hx 2 - 6f y 2 - gy 2 + 6f x 2 + 3hy 2 (20 x 6y3 + y9 (19 

18x 6 + Sy6 (21 

8x 5 - 25y 3 + 80x 4 - x 2y3 + 200x 3 - 10x y 3 (22 

12ax 2 - 20ey2 - 18bx 2 - lOay 2 + 15by 2 + 24ex 2 (23 

:..)4 \.-. :\b lA..o JS' }> 4 J l.:A
 

x4 
- 7x 2 - 44 = a (26 x4 - 16x 2 - 720 = a (25 x 4 + x2 - 90 = a (24
 

64x 3 + 1 = a (29 x 3 + 216 = a (28 x4 + 6x 2 - 91 = a (27
 

:~ ..!.U ~.:> l5 .:>1 ~rJlo )raJl J.s- ..)4 \.-. o ).~ JS' ~I 5 Jl.:A 

8x 6 + 6x 3 + 7 (32 - 15x 4 + 18x 2 - 4 (31 x 4 + 12x 2 - 8 (30
 

16x lO + 2x s + 6 (35 9x 8 - 2lx4 + 12 (34 5x 6 - 2x 2 + 8 (33
 

:..)4 \.-. jJ ~ lA..o JS' J> 6 J l.:A 

4x 4 - 14x 2 + 12 = a (38 x 4 - 3x 2 - 10 = a (37 x 4 + 6x 2 + 5 =a (36 

24x4 + 14.:t2 - 3 = a (41 4x 4 - 5x 2 - 6 = a (40 9x 4 
- 27x 2 + 20 =a (39 



: ~Jl ~ JJ.>. o? ~u . ~ -.:J.E ~ ~ .:> 1" .~ l; ~ <.i ~ \."... ~JJ.>. o? J5' j.>. 
8X5y 2 - 27x2y5 (45 x 5 - 16x (44 x 6 - 64 (43 x 4 - 625 (42 

1511x - 10bx + Sex + 1211 y - 8by + 4ey + 1511z - 10b z + 5e z (46 

6a 2x 2 _ 24b 2x 2 + 18e2x 2 - 511 2 y 3 + 20b 2y3 - 15e 2y 3 + 211 2Z 2 - 8b 2z 2 + 6e2z 2 (47 

6xS - l lx4 - 10x 3 - 54.x3 + 99x 2 + 90 x (48 

20x6 - 7x 5 - 6x 4 - 500 x 4 + 175x3 + 150x 2 (49 

.x ~ if ;\5 ..l.;:-)j .440 c m3~ J~.JJ~1 ~I ~ .:>l51.:'1 1 4.... ~ (50 

x +3 . ~ Li; JJ "";' /'J ,~I Jy1 J 

~ 
---l 

:<.i~ \."... ;;H"'A J5' J> 
- x 

f-x - 3-1' 6x 4 - 5x 2 - 4 = 0 (52 8x 4 + 10 x 2 - 3 = 0 (51 

18x 4 + 43x 2 - 5 = 0 (54 20x 4 - 53x 2 + 18 = 0 (53 

3x4 - 22x2 - 45 = 0 (56 8x4 - 18x 2 + 4 = 0 (55 

4x4 - 4x 2 - x 2 + 1 = 0 (58 2x4 + 9x3  3x2 + 9x - 5 (57 

x4 + 8x 2 + 15 = 0 (60 x 6 - 9.0 - x2 + 9 = 0 (59 

. ~ oJ.>. J 40x ~J ' x - 2, x - 4, x - 6 d.~) u ~~jlp .J~ . 4.....J.A.2l (61 

'.J ~I ~ .r ~ J ..l.;- o.? "-.bL... ~I (a 

.j..-IyJl J 1J:.WI J ~~ J ~U I J> (b 

· ~~1 e:!'J h ~ J .r.i-' ~ ~ ~~ J'" (c 

~ .J ~I ~ ~i l.. (d 

h ~ L~ .336ft2 ~ dS.;-:-11 d,;..L.. -:....; l5 \)1(a 

d,;..~1 L~ , dS.;-:-11 d,;..L.. ~ ..:.u)J 4z1.:..x ~ ~I \)) (b 

~dS.-JJ o ~ ~1 

,dS.;-:-11 d,;..L.. o ~~~ x ~ ~ I)) (c 

--- 24 ~ ---
~ f~ ~ dS.;-:-1 \ d,;..L.. L~ 

: J I .u ~ '7' .J ~I LS ..l.;- 1 J u L.. J ~I ~ ..l.&- ':> yL .J .:l; , ~ ~ i (63 ..... 

~ \ ) I ) ~ . u L.. J ~ I~ ..l.&- p (t ) ,uLYU ~ if)1t ~ , P(t) :::  0 .012t 3 - 0.24t 2 + 6.3t + 8000 

' <.Y'J ~ 8000 u L.. J ~I ~ ..l.&- ~ ~ ~.il \ if)1~~ .:> I .:>yL 

.j..-lyJI J 1J:.WI J ~~ t ~ ..l.;:-J ~ (a 

~ j..-I."JIJ 1J:.WI ~ ~?i.....iL? (b 
wL...,-~ I,-"" L.3 1~ 

",~":II~ ", l..A.oJ l 1" ~ 

. ~~J e:!'J ~ Jr.-WI ~ ~\ l..J ~Jr.-W I t ~l.. (c U-Oj4l 1<.;r"'.3 ~II$ ~ 1 

0~ 50~ ....>l i 5 0~ 

.;;....w l ~'-"'~ 

. ..l> IY I 



. :i...:S:.... 4..i:. .k1;.,... ~I 1<"\ \ I' " I · l....411 - (64- )J . if~ u--- IT . ~ 

.~I~Lo~x~I4.J~~4.Jb01 (a
x+6 

~x ~ W d 366ft 2 ~I ~Lo ...:.....;\.5 1 ~ 1 (b 

: ~J i ~J.L>.'? ~L; ~..!.U~ ~ r.3 .:>0 . ~ l;~ ,../4 ~ ~J.L> •.;::s JS jI>. 

y9 _ y6 _ 2y6 + 2y3 + y3 - 1(66 x6 - 4x 4 - 8x 4 + 32x 2 + 16x 2 - 64 (65x+ 2 x 

x6 - 3x 4y2 + 3x2y4 - y6 (67 

J \.:..i 4.5 4;:>-Lo ~ \.p....y ~ ,40ft J 32ft u.1~~\ ~~.L> .J-al .,u. (68 

. .........;,; ).l4..J ~ 4-""f J 4J.,1 Lr"uLS . ~~j: ~\J I 4;:>-Lo 

.--..i.9rl l ~ ~(""""') (a 

.JolyJl dl~~ 4-l>-J '.J.:..I.::'J\ ~L.J\ ~ ~ J.L>.~ 4.J ~ ~ 0 \ (b 

·~~ l e:--bJ ~ Jy,-W \ .--f j>J \ L. (d . ~ ~ 4.J \..ll \ j.. (c 

..J.. ly d 136x 2n + 12x n + 1 ) .l4..J1 JL I ~ (69 

.a2 + b2 = (a + b)2 :.)~ \ ~ L.,a.. 'll:..,., ~i r~~ (70 

~l.:5 ~ ...... ~ U l ~)..lll Lr" 4.J ~~ 0 L; ,ax 3 + bx? + ex + d = O:<./' 4.J~~ ~1.).raJ I"'::""';LS I~ l 14.> j:4AA A\JL.... 

. ~I . ).raJ 1 Jy 

(71 

. ~ Jy~~ ~ J .L> . ~ 4.J b ~ !J ~ L.: .:>i ~ W-? ~J I ~l (72 

1 1 
15 C 60 A 

13 
60 

0 1 
20 B 

6dl 1Lr" ~\ ~\I \~...:"L; ~ ~J 3~~~! (73 

u.~ ..:..-J\ i 4-<J1':?i J.:..I>..:J l) \~~J ' ..r? J 
,5 .:;L:;lk)\':;~':;1 J k:>- I w . V"" ~i 6 o" ~ J5 

~~~\ ...:,,\j lk)\? T 6J 

(3 -5 "r).JJ 1) :~I ~~L; .L>IJ ~ ~J.L> •.;::s ~ r.31~0 " ,;t~ ~ .L>IJ ~ ~J.L> •.;::s ~ ~)I Jo~I J ~)..ll l~.:i> 

f(x) = - x4 - 3x3 + 2x 6 - x7 (77 f(x) = - 2xS + 5x 4 + 3x 2 + 9 (76 f( x) = 4x 3 - 6x 2 + 5x 4 - 8x (75 

.:r- ~..w I0!-,i." ~I .p i 2 - 6j Jt.l1,ijJ~ J 'iJi 3 +4j JJ \I I ,ijJ~ \Jly:.ll Jy.:.J.r'"Y .:r-i.?- Lr" .:;~~~~ .'; I ~ ' " L:JJ04S (78 

(3 - 1 ..._ ).JJ1) . •';\..ll l 0-4-1 ~I ,ijJ~ 1 ~ '-r::.5.r-l1 

(3-4 .....) .JJ 1j : ~4 ko .J.s ~I 

(8x3 + 4x 2 + 6) +- (x + 2) (81 (2x2 + 8x - 10) +- (2x + 1) (80 (x 2 + 6x - 2) +- (x + 4) (79 





J.4t~t ~Wt l:u At.:..~.J _ • _~ 

The Remainder and Factor Theorems 

~j l.'~\l4lJ 

: ;JI..JI LL..:...-I 1)1 

,S(x) = 0.02x4 - 0.52x3 + 4.03x 2 + 0.09x + 77.54 

rWI L u lr-JI ,)"U:. x ~ , ....... ~ <i '";-''.>lliJ \ ,)"U:. ..r-.AA:J 

.u W 4 '";-''.>lliJI.:>''u:' S(x ) ~.J ,J,1413 

"""'WI<i '";-''.>lliJ \ .:>"u:' ..r-.AA:J ;JI..J I o..Lt. Jl"".,:.,.. \~ 

~---' .x =20 \.....1,;$- S(x ) ;J\..JI ~ .:>~ kJ,1 433 r~ 

.dl) J1J."...,.}J L5.r:-i~»5 ~?\ ~~ \ Jl"".,:.,.. \ 

.~ ~...I,;$- ;JI,) ~ .:>~)' ~?I ~~\ Jl"".,:.,..1~ I~~I ~~I 

f (x) = - 3x 2 + 5x + 4 :<./" ,).J..l>J10x? ;J1.:> lJi uP)1 

. x - 3 ~ ;JI..JI ~~ 

~.,..:;.Jl~1 24.4J...# 1 ~".wl ~I 1 ~#I 

- 3x - 4~ - 3 5 4 

- 9 - 12 x - 3) - 3x 2 + 5x + 4 
- - -- 3--- 4- 1--=8 (-) - 3x 2 + 9x 

- 4x + 4 

- 4x + 12 

- 8 

. f(3)~.J - 8 .:>..w l y .J ~\.} 4 ~ lJ) j 

f(3) = - 3(3? + 5(3) + 4 

= -27 + 15 + 4 

: ..LU.:tSJ ' P(r) I$J~JU:'b~4Jlw~, x - r ~ P(x) .:lJ..I.> j;~~ I;' ! ~1~1 

rj-4JI ~I~l:o ~r~1 .,.!4J1 

P(x ) = Q(x ) • (X - n + p(n 

.P(x) ~,).:l ~ ..1.>1-,:, ~,)':> J,;i:i .:lJ..I.> j;~ All.> Q(x) ~ 

x2 + 6x + 2 = (x - 4) • (x + 10) + 42 J~ 

I'd ' ' :ru, U~\
4 ::;,f.~ _~ 

~l.>J~I.s.....J" 

~~ 1-, t=j.,:;,J 1 

.",=~":"IJ~ 

1J@J~tw 

JI-,,,,ul ~ ~i • 

,-"",,=~IJ~4 

.~~ I 

~~':"15 I:> ! ".:....i 
J.41~ ~ ).tA ~ ..I.> 

J~4 "-,..1.> j;~ 

. "'I t'' i~~ I ,-,,,,,,=~ 1 

~4J l~ 

Remainder Theorm 

~,;::J l ,-"",,=~ l 

syntheticsubstitution 

J.4t"..r l ~ 

Factor Theorm 
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.j(4) ~J i..; ,I (x) =3x 4 - 2 x 3 + 5x + 2 oJ 15I ~1 

~.,,:;.JIv':>=~ 1 : 1 ~,>oW1 

.X - 4 Js- ~ .J ..w l o? ~ '; 41.:?.J~/(4) oJk! '';l:J1~j2; Js- ~~ 

.:J\s... ~ ~l.>o.....1I O.-.-p 1.:...1 ,x2 ~.s~..l> ~~"J olj i 1.4.,0 4 I 3 -2 0 5 2'- - --.::..J 
. .\-2 ..wI ~l&. 12 40 160 660 

3 10 40 165 [662
 

1(4) = 662 oJh ~rJ\ ~y-.:J\ J~4 ";k! ' 6621.:? .J~ ~\ ';4 oJi ~
 

~~I v':>=~1 : 2 ~,>oW'
 

' ~ .J ..w \ o? ¢J b c.i 4 ~..w 4 x ,y- J'.r 

I(x) = 3x 4 - 2x3 + 5x + 2 

1 (4) = 3(4)4 - 2(4)3 + 5(4) + 2 

= 768 - 128 + 20 + 2 = 662 

1 (3) ~}i if( x ) = 3x3 - 6x 2 + X -lloJl5 l~ l (IA 

1(- 1) ~.J i..; ,g(x) = 4x 5 + 2x 3 + x 2 -1.:>l5 I ~l (I~ 

~ 1433 r~ wLo:JI ,-;-,JUJ ~~I ~..wl t, . ..rJ..l.lI I~ ~ 1~ J " ~I~W".~.)1 e;::-) I U laA~ 

~\~ x - 20 Js- 0.02x4 - 0.52x3 + 4.03x 2 + 0.09x + 77.54 ~ ~~~Ji 

·~rJ l 

~ 0.02 -0.52 4.03 0.09 77.54 

0.4 -2.4 32.6 653 .8 

0.02 -0.12 1.63 32.69 I 73 1.34 

LS..b-l c.i ,-;-,')\.bjl ~~ ..r-.A.2:J C(x ) = 2.4x 3 - 22.3x 2 + 53.8x + 548.2 ¢J I..l.l1J~I ~ (2 

) .,U. J.:i; , ..:.,, \~~ ,-;-,')\.bj\ ) .,U. C(X) ,..:."I.f-ll )"u' X ~~ .1420 i U:-.l:... OL..JI ..:." LWl.><.... 

.1432 i ~ 4.h;~\ ,-;-,)\1, 
) 

~I~'~..uo~ 

~~ , ul.AA~1 ~ 

~1~~1 430 i'~ 

628081 ~~~ I ~~, 

. ~lbJ 4Jlb 



x + 3 ~ 2x 3 
- 3x 2 

- 17x + 30 ~ ~~ <.>i o~,)i "-:::5;J1~I';'; I ~.J.J.=oJ1 '::'t~ JAI¥

.2x 2 - 9x + 10.Y' 

~ 2 -3 

-6 
2 - 9 

~J ') if ..I.>-I'y'lp-J ') JA; ,)-,..1.>- o.? ~I ~~ <.>~ '4L1y l.r'..I.>- ..;l:.:; ~ ,)-,..1.>- O.? ~ J.:..y
 

.~\I \ ,)-,.J..>JI o?
 

:<.>L; -UI ... I.:. : Jk...:....-L ~I ~ i., ~ L,
. -I ..r'-' .-' - ~ . 

2x 3 - 3x 2 - 17x + 30 (2x2 - 9x + 10) (x + 3) + o 

,)-,.J..>JI o? J-~ x + 3 <.>1~ I..l.", -' .f(-3) = 0 <.> ~ ,I~ t.?-, L.: ~I,.A <.>I ~-, 

.J l) l "':~ l.r' d..-ob:-;JL,... ~ ~I ' J-lyJ \ ~)ai ~Yo I..l.",-, .2x 3 - 3x 2 - -17x + 30 

J.el,..ll ~
 

.P(r) =a0 1S" I ~! ~J I ~! P(x) ~J..l.:>J I;;~ j.A 1~.:.,..o ~~ X - r..l.:>J 1~L:.:i 0~
 

~-' '0\.6... ,)-,..1.>- 0%5 uL.ly l.r' J-~ ~ ..I.>- ~l:.:; <.>i l.r' ~ J-I..,..JI "':~ Jk...:....-I ~ 

. ,)-,.J..>JI o? J-Iy ~ ~..t.-:J ~I 4Jk...:....-\ 

3' l.5? \I I 4J...ly ~)i ~ ,':1 Ii x - 7x 2 + 7x + 15 ,)).J..>JI •.r? J-Iy .:r J-lP x - 5 <.> \S 1~1,) .:!.> 

.,)) .J..>JI 0A ~rJl ;J1...Lll 1~ 5 ,)..uJI<.>lS 1 ~1 ,)-,.J..>JI o? Sl.~ x - 5 .J..>J1..;l:.:; <.>~ 

."-:::5;J1 ~I-, J- I..,..JI",:~ ~I 

~ 1 -7 7 15 

5 -10 -15 

1 - 2 -31lJ 

,)).J..>JI o? u~~ d.u ,,)-,.J..>JI o? Jo ~ x - 5 <.>~ d~ t.?-,L.: ~I J~ <.>i~-, 
3<.>~-, .(x - 5)(x 2 - 2x - 3) :.;\1 1y.:J1 ~ x - 7x 2 + 7x + 15 

3 2.(x - 5) ~ x - 7x 2 + 7x + 15 ,)-,.J..>JI o? ~ if ~UI ,)-,.J..>JI 0%5 c/' x - 2x - 3 

x 2 - 2x - 3 = (x + 1)(x - 3) 

3x - 7x 2 + 7x + 15 = (x - 5)(x + 1)(x - 3) <.>~ ,~-, 

.~\l 1 ,)-,.J..>J10A ~UI ,)-,.J..>JI 0%5 ~J\A..-, J-1..,..J1'-:-'A ~~1l.r'~I~ 

~bA.~ 

·LS.,>'l'14J-01y ~) ~ ,'1 i lx3 
- 7x2 + 4x + 12 ,)-,..wl o? ~ Iy l.r' ~l;. x - 2 jl5 bl ,)J> (3 
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: ~rJ' ~~I-k-o ~)rl v-?I.ul ~ Js:J/(4) , / (- 2) ~Ji 

f(x) = x 4 + 8x 3 + x 2 - 4x - 10 (2 f(x) = 2x 3 - 5x 2 - x + 14 (1 

,:i.JI.u1 JL.....,.:....~ ~ c.i )y--:JI t.IJ) ,).J..v ~ ~ I ~;l~ (3 

,)..wl W .139 0 i ~ L u ly:...J1,)..1" x ~ P(x) = -0.16x3 + 15.83x2 - 154.15x + 1147.97 

q 438 i ~ c.i )y--:JI o..iA> C Jj "t ~ ~\ <.F'~\ 

: \.S.;>-)r14loIy ~Ji .4lo1y ..I.>-iJ ,)J..I.>-";? <:A L..,. JS J 
x 3 + x 2 - 16x - 16; x + 1 (5 x3 - 6x 2 + llx - 6; x -I (4 

2x3 - 5x 2 - 28x + 15; x + 3 (7 3x 3 + 10x2 - X - 12; x - I (6 

1 JUA 

2 JUA 

3 JUA 

f(x) = x 2 - 8x + 6 

f(x) = 2x 3 - 8x 2 - 2x + 5 

f(x) = x 5 + 8x 3 -+- 2x - 15 

f(X) = x4 - 6x - 8 

(9 

(11 

(13 

(15 

f(x) = x3 + 2x2 - 3x + 1 

f(x) = 3x 4 + x3 - 2x 2 + X + 12 

f(x) = x 3 - 5x + 2 

f(x) = x 6 - 4x 4 + 3x 2 - 10 

(8 

(10 

(12 

(14 

:iJI..illl1J (oJ.Jll .~ Js:J ~~ ) ,).,;yU O) l:-- !JJ4.:.-.I) ..1.4.: I ~ji.1 

Jt.;..."t~ 0)-:-11 4.-.r" X ~ ,f(X ) = 0.00000056x 4 - 0.000018x3 - 0.016x 2 + 1.38x - 0.38 
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(16 2 JUA 

X4 + 2x 3 - 8x - 16; X + 2 (18 x3 - 3x + 2; X + 2 (17 

x3 - x 2 - 5x- 3; X - 3 (20 x3 - x 2 - lOx - 8; X + 2 (19 

2x3 + 7x2 - 53x -- 28; X - 4 (22 2x 3 + 17x2 + 23x - 42; x - I (21 

x 3 + 2x 2 - x - 2; X + 2 (24 x4 + 2x3 + 2x 2 - 2x - 3; x - I (23 

16x5 - 32x 4 - 8Ix + 162; 2x - 3 (26 6x3 - 25x2 + 2x + 8; 2x + 1 (25 

~~ J50 i\...l9"t~ ~.r: ..:....; t5 I ~ ~ 'CIY''>U..,..5w o~1 c.i oJ~1 ~ l.:?)~0)Jj!J ~ I~t~ (27 

.'; I?\~ ~)\ t ~ ,f(t) = -0.04t4 + 0.8t3 + 0.5t2 
- t 4..l1.u~ ~ 
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II(x) = 20x3 
- 47J2+ 8x + 121 

· f(X ) = X4 - 4x2 : ;;j I ...u I~ ' :; J ..la:iA '::'~ ;I (30 

4.]1...u1 o~ ~,y ~UI.)J..L>JI o~ ~Jl; ,;;jl...ul o~ J-Iy o" Sl.~ x - 2.:Jl5 b1 ,~~ (a 

.(x-2)...# 

I.x E {-2, -1,0,1, 21 ~ "a" t.,riJ1 <-i ~~J ~I .)J..L>JI o~ ~ JJ~.:J.J5 ~.1~ (b 

~ J y 4:-11J..o~.:JI ~ ~I u~L::.:....)/1 ~ ,...:;~ l?iJl ~I JJ~...# I;~I ,~ (c 
4·~~1 L:""J !?f (x) = x - 4x 2 :4.] l...u I Joly 

·4:-11 ..:...l..<>Y ~I u~L::.:....)/ 1 ..ISyJ t;~ ~\II 4.]1 ...u1 j.. ,~4:' (d 

I: 3 l?J~ ';~ k. JS" J ~IJ4~ ~lk ~~Jl 
I 

(x2 + kx - 17) -:- (x - 2) (32 (x2 - x + k) -:- (x - 1) (31 I
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I 

I(x3 + 4x 2 + X + k) -:- (x + 2) (34 (x 2 + 5x + 7) -:- (x - k) (33 
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:~r-;h Ull.r" JS" J).> ~JI :~ 
I
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(x 2 + 3)l - 7(x 2 + 3) + 12 = 0 (36 (x2 - 4)l - (x2 - 4) - 2 = 0 (35 
I
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: .:J l5 1 .) 1~ .:J I~ I.)W 'x - c ...#f(x) .)J..L>JI o~ ;;j1.) ~ 1.)1 ' ~.>-fJ (37 ,

!? I~ l?J~ .jL:J I (a 

n l?J~ .jL:J1 (b 

!?I~ l?J~ .jL:JI J ll?J~ ~I ~\.j (c 

X -3...#~ .j4J,8l?J~x - 2 ...#~ .j4 .:J~~ 4.]b ~\ , A>~ AJ L..... (38 

. -5l?J~ 
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~ {4 + i)(4 - i ) .:r.:SrJl ~.:l..w l ,-;,.r" J-ol>- L. (41 

17 ( 15 A 

17 - 8i 0 16 - i B 

~ 27x 3 + y3o..>t.;....lJ ~ yo .;t: k. ~i (40 

(3x + y)(3x + y)(3x + y) A 

(3x + y) (9x 2 - 3xy + y 2) B 

(3x - y )(9x 2 + 3xy + y2) ( 

(3x - y)(9x 2 + 9xy + y2) 0 

(3-2 ,-~)..u , ) :~t: k. ;J.:llA..o J5 J>
44x 4 - 8x 2 - 96 = a (44 x - 6x 2 = 27 (43 X4 - 4x 2 - 21 = a (42 

. 
(~L. ';) L,;.-) :¢ ~ ~'.JI .:.r.-olli.:..l \ tJ" ')\s' J>

y=3x-1 (45 

y=-2x +4 

3x+2y=8 (46 

- 4x +6y=11 

c(a -3)+d(a+1) (48 c(a + 2) - d(a - 4) (47 

3d(3a) -2c(-a) (50 c(-3a ) + d(a +4) (49 

- 2d (2a + 3) - 4c(a2 + 1) (52 c(a) + 5d (2a) (51 
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~I:L~ 

:"-.11..111 ~ ciCl:;)' I.x...\..> ~ 

<g(x) = 1.384.\A - O.003.yJ + 0.28x2 - 0.078x + 1.365 

<u\y...... o ~ LS...\..> ~ o..b-I} I~I cl:;1w..s::; J ..lo.o .x..u:J 

.-,,> 1410 ..i:,. 01.r-JI .)~ x ~ 

o..b-IJ ~ cq w..s::; J ..lo.o"'; & t.?iJl i WI~ ...jJ J 

~rJI .)J J.>JIo~ "-.1 .)~ JJ ~ JL.......:...... I~ <~ ~ 
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.:>i ~f(x) J:.- "-.11 .) ~ .:>i ~L., ~ .Jj~1 tl~ i 

~~ "-.11..Ll \ ~ ~J f Cc) = 0 ~ <c J:.-~ ~i.:>~ 

.x J ~I c:bb -/' ~I u.)A.-"i.:>§; 

. X .)~1 t:" ~1...uJ ~~I ~I tkliU J.,\.;U 

P(X) = x4 + 2x3 - 7x 2 - 8x + 12 

.(-3,0), (-2,0), (1,0), (2, 0) : ~ 

~I.= ·".i l ~~ ."J !~ JA~ \ ~ ..l> 1.., .)~ '-6J ~ ~.r:S 1 ~.)~ ~..,..l> ii.# ~~l.SA JS 
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Roots and Zeros 

~l4...tlJ '.JJ ~I J IJ.AI,ja! tJ '.J UI...:> ~ I 

, ~.., ..l> ii~ ~bP(X) = anxn + ... + a1x + aou:.1S I ~ ! ~I~I 

:llilS.:.A ~~ I.:,I L..sJ1 • I.!_ J . U . 

P(X) ~1...uJ ~ C • 

.P(X) = 0 ~~l.S.O.U J>..,I J~ c • 

.anxn + ... + a,x + a o ~..,~I ii~ J..4 1~ ~ J..4~X - c • 
.X.)~ It:"P(X) ~I..ul~ tkliU ~ ~ (c, 0) 0~ ,,~ ;; ! :; > I ~ .= C0 1S I~ ! • 
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0~ u J.bJ1o~~ 
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- 3 .r ~.r" )~ .b-IJ ~ 

X 2 + 6x + 9 =0 (a 

X 2 + 6x + 9 = 0 

(x + 3)2 = 0 

x+ 3=0 

x =-3 

..j ~r )~ (x + 3) Jo WI 0t ~J 
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F )\j ~r )~ J.1::- - 3 01~J .r = - 3 L.~ x )~I ~ 4J1..ill ";~ I~I ~I 

./ ..h.O ~~ )~I 4J1..ill ";~I ~I 

x 3 + 25 x = 0 (b 

x (x 2+ 25) = 0 

x 2 + 25 = 0 ) x = 0 
2x = -25 

x = ± V-25 = ±5i 

x4 - 16 = 0 (18 

3x 3 - x 2 + 9x - 3 = 0 (10 

~\J I ~IJ ..:lJ.bJI o~ ~J.:l 9JL.o 4J .:lW J5 J}>- .:l~ 0\ .b.'1J d J W I ..j 4J .:lW LJ5 ~~I 

. lll> JJ~ .:l~J .:lJ.bJ1o~ 4J.:lW ~) .:l ~ ~Jl,J 1 ~~I..j ~L... \II ~-,j;,;lJ 

~ '-"":' ¥.rJ l)J~I~ ~n ~..w ln ~J..LJ I~ ~J...u..ll;;~ 4.bl..a..,j 0§..: 1~I~t 

.;;.»MJ I )J~I..ill~ 

-2xS - 3x 2 + 8 4x4 - 3x3 + 5x - 6 x 3 + 2x 2 + 6 
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: 0~ '~ ~ I~ i ~~.3..1.> ':'~1.s.A ~.3..1.> D~ Alb P(X) =0n Xn + ... + a lX + 00 u:.lS I~ ! 
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. ~.j.) ~ ..l.s.! A.:..A ~i .3 i , P(X) 
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. ~.j.)~ ..l.s.! A.:..A ~ i .3 i , P(-X) 

4J1.ill ~IJ '"-:JU1 ~IJ ,~rJl~1 .)l.L..:o~~I ~..wl .,,$,)\ 
2

.j(X) = X 6 + 3x S - 4x4 - 6x3 + X - 8x + 5 

';"'J~~ ':"yU ~I .~ Ji ~ Ji ~ :J l.L..:oi 6 4J':"~ ,6 !.?JL:;f(x) 4JUJI ~J~ .:"i ~ 

' ~Y J ~I J l.L..:o~ ~I ~..wl ~ ..l..>..:.l u1}"':';U 

. f (x ) 4JIJJI .;,.,)\..l.... oJL...:.l ..dU .;,.,1/ ~~~I 

f( x) = x 6 + 3x5 - 4x4 - 6x 3 + x 2 - 8x + 5 
~~~~~~ 
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++ +- -+ + - - + 

.0 J i 2) 4 :.:,,~ ~rJl ~I Jl.L..:o\11~~ .:,, ~ UJ ,.;,.,)\..WI oJL...:.l J uI..dU 4!1\.:.p,.:,,1 ~ 

.f(-x ) 4..lIJJI .;,.,)\..l.... oJL...:.l..dU u1J" ~~~I 

f( -x) = (-x)6 + 3(-x)5 - 4( -x)4 - 6( -x)3 + (_x)2 - 8( -x) + 5 

x 6 3x5 4x 4 + 6x 3 + x 2 + 8x + 5 
~~~~~~ 
~ ~ ~ ~ ~ ~ 

+ - -+ ++ ++ ++ 
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0+0+6=6 6 0 0 
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:4..lI .ill ~IJ ,6..;JUI ~IJ ,~rJl~I ..> lA...o)U ~I ~..w ld1 (2.,,$ · 
.h(x ) = 2x5 + x 4 + 3x 3 - 4x2 - X + 9 
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.h(x) = x3 + 2x 2 + 9x + 18 :dJl .ll1 J Li..:>1~ ~-, I (3 
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~ ,~ 'i ~ 'i ~ 
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x2 - 3x - 10 = 0 (1x3 + 12x2 + 32x = 0 (2 

=x3 - IOx2 + 26x + x2 
- lOx + 26 

=x3 - 9x2 + 16x + 26 
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.lo>,)Li...oi.:r - 1, 1 + 2i 

.:> ~ IjJJ ,4.:J~1 ~,).JJI :r ':> ~ :>J..wI 'O..r.s 4..lb':> ~ ,,)Li...oi 3.:.\~.:> i ~ ~ 

u ')\..w J '~ L. y i ~,):> :>J»- 'O ..r.s4..lb P(x) = x3 - 9x2 + 16x + 26 
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f (x ) =6x4 + 4x3 - x 2 - 5x - 7 (6 f(x) = x3 
- 2x2 + 2x - 6 (5 

j (x) = - 2x4 - 3x3 - 2x - 5 (8 j (x ) = 3xS - 8x3 + 2x - 4 (7 

157 .J~~I-' .J-,~I 3-8 V")~t 

,,)J~ 3.# all,,) ~~ )~YI J~t 
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. v,,)Li...oi .:r

.wl~ 1 d..:SrJl :>I ..U>~I ~ja; ~ 4..l 1..ill ».-.P ~i 5 + i .:>~ ,4..l I..ill ».-.p 5  i .:>i ~ ~I 
' :>J ..w I 'O ~ j-Iy x + 1 , x - (5 - i) , x - (5 + i ) ':> ~ dJJ 

.4L1y ,-:-,.r'" J..ol.>- 'O ,)"""", Jy :>J..wI 'O..r.s 4..l1 :> 0 1 ~ 

P(x ) = (x + I )[x - (5 - i)][x - (5 + i )] 

.:>J..wl •..r.s 4..l b Jy ~ j-IyJI ,-:-,.r"'1 -..L> 

P(x) = (x + 1) [x - (5 - i )][x - (5 + i)] 

= (x + 1) [(x - 5) + i][(x - 5) - i] 

= (x + 1) [(x - 5)2  i 2 ] 

=(x + 1) [(x2 - lOx + 25  (-1) ] 

= (x + 1) (x 2 - lOx + 26) 



:..;'4 L.... 4.Jb JS } ,a..,,,,' ~~JI 3 J~ 

f(x) = X 3 + 7x 2 + 4x + 28 (10 f (x ) = x 3 + 9x 2 + 6x - 16 (9 
4 = x4f (x) = x - 6x 3 + 9x 2 + 6x - 10 (12 f(x) - 2x 3 - 8x 2 - 32x - 384 (11 

J "~I .:l1..l&-\l 1...:..,;15 I~ ! , ~ .:l l..l&-I Lt..:lJ">"> uJ\..o~J ~ L. ~I ~.J.:l .:lJ">">"? 4.Jb ~I 4 J~ 

: Lt..J Li..",1(J" ..;'4 L.... JS 
3, - 1, 1,2 (14 4, - 1,6 (13 

- 4, 4 + i (16 - 2, 5, -3i (15 

:4s-ly IJ , Lt. .J J ~ .:l ..l&- .?~IJ ,..;'4 L.... 4.J.:l~ JS J> 1 J~ 

2x 2 - 5x + 14 = 0 (18 4x2 + 1 = 0 (17 

8x 3 - 27 = 0 (20 -3x2 - 5x + 8 = 0 (19 

x 3 - 6x 2 + 7x = 0 (22 16x 4 - 625 = 0 (21 

x 5 + 2x 3 + X = 0 (24 x 5 - 8x 3 + 16x = 0 (23 

: .t. L.... 4.J b 1<'1 ll..;.;:}\ ,:\JU I LU>JI ,J...>. . . 'I LU>JI Li..",">U . c .. II.:l..wl <'~I<,5' . u- .. J . .. J . . ,, . . .J ~ .r 2J~ 

f(x) = 2x 3 - 7x 2 - 2x + 12 (26 f(x ) = x 4 - 5x 3 + 2x 2 + 5x + 7 (25 

f(x) = x 4 - 2x 2 - 5x + 19 (28 f (x) = -3x 5 + 5x 4 + 4x 2 - 8 (27 

f (x ) = -x5 + 14x 3 + 18x - 36 (30 f( x ) = 4x6 - 5x 4 - x 2 + 24 (29 

:..;'4 L.... 4.J b JS .JLi..",1~ ~JI 3 J~ 

f(x) = x 4 + 6x 3 + 73x 2 + 384x + 576 (32 f(X) = x 3 + 7x 2 + 4x - 12 (31 

f(x) = x 3 - 5x 2 + 17x - 85 (34 f (x ) = x 5 - 8x 3 - 9x (33 

f (x) = 9x 4 + 9x 3 + 4x 2 + 4x (36 f( x ) = 4x 4 + 15x 2 - 4 (35 

JS J "~I .:l 1..l&-\l I"':"';1S I ~ ! , ~ .:ll..l&-I Lt..:lJ">"> uJ\..o~J ~ L.~I ~.J.:l .:lJ">">"? 4.Jb ~I 4 J~ 

: Lt..JLi..",1(J" ..;'4 L.... 

- 1, -1 , 2i (39 -4, -3, 5 (38 5, - 2, - 1 (37 

- 2, - 3, 4 - 3i (42 0, -5, 3 + i (41 - 3, 1, - 3i (40 

j ~ X c\.:;! LJA ~I ~ ,-:?-UI ~ ) 1 0 1 ~J.r5J),\ o~)U ~ J C\.:;)'lfl..u.Ji.; rl.:'ji (43 

.P t.x) =  0.006x 4 + 0.15x 3 - 0.05x 2 - 1.8x ::J1J..l 4 ~ 

~:JIJ..l 1 0-4J ~I-, ,~U\ ~I-, ,~r-ll ~\ ) Li..",\I\ .:l ..l&- L. (a 

~ :JWI o.i.l. J ) Li..",\1 \~ I ~L. (b 

:..;'4 L.... JS J Lt..JLi..",\ ~ ,-?-U1:r)1 4.J1 -LlJ ";~ I ~I ~~ ~I 
- 4, 3, i , -i (c -4, 3 (b - 3,4, i ,  i (a 

(45(46 



4';4 ~ ¢~ ~1.:r-:J1J..l1 \.r' ~~IJ 4~UI ~IJ 44-rJl ~I JLW>~I.)~ .)J.>

:~~! r:!' JJ 

~--~ 2 y_.~ (47 

~ *-~~ 
I -+

I 10 2 I x 

5 : ~JJ..l1 3 : ~JJ..l\ 

: 4.1 iJ~ ~ ')J ..L> o~ ~b G~ LJ\.:.. 4~4 L..,., J5.j I 6l.>~ ~L.... (49 

iJL.L.:;..; iJl ' (c ~ LW>i 4 (b iJL.L.:;..; 0 \ ' ~ LW>i 3 (a. . ./-P _. J . • ./-pJ .. J 

0 1)...<> 4.14 W W\ ~J J..l1\.r' ')J..L> 0.r.? ~ I .) Joly '-;-'~~b- oJ rt" J;;- ~ .) L,... ~I I ~ (50 

. ~~! r:!'J J 4~ .r.? 0\.rW>J 4~ .r.? )...<>J 40~ 

:~~!r:!'JJ 4u~?'~ 1 y ~ ~\J , u~.)~ \ <..?i .)..L> (51 

I ,4 + 1 = I ,3 + 1 = I I ,2 - 1 = I I ,3 - 8 = I0 0 0 0 

: ~4 ~ o).~ ~ I ~L;'.:~\.:.. ~I I ~~ (52 

.~L~ )...<> Ji~ 1 J;;- 4.1 2 J;;-lpJ ') -4} c;J' .)J ..wl u l.r.? J\J ') ~ (a 

.~yo ~)...<> Ji'~ \ J;;- 4.12 J;;-lpJ ') -4} ~1 .)J..w 1 u '~ JI J .)~ (b 

4-rJl ~I JLW>\J I .)~ -4..l><:.J u l).":' ;>\J uJ~.) 0jlj ~......i;5~) r;PJ I~I (53 

j(x) = x4 - 2x3 + 6x2 + 5x - 12 :.)J ..wl o~ ~ 1J..l ~\ ~U I ) 

II\. Y 

1- 4 - ~ 4_~ r~ 
I 

j 

-18 1\ 
\ 

J2 I I' 

I 
1 
I " 

4j (X) = x5 + x4 - 3x3 - 3x2 - 4x - 4 : ~ I.ill ~t:J \~\~\ (54 

h 5 + x4 - 3x3 - 3x 2 - 4x - 4 .)J..wl o.r.sJ ) l. l>-~ '1 ~~ L..,., ~i .)~ J 

x + 2 ( x - 2 A 

x + 1 0 x -I B 

I 

(3- 7 V";.ul) :~rJl ~.,...:J1~,;4L..,., ~b ~f(-8) /j( 4 ) ~JI 

j(x) = 2x5 - 3x3 + x - 4 (57 j (x) = 5x4 - 2x3 + 4x2 - 6x (56 j(x) = 4x3 + 6x2 
- 3x + 2 (552 

(3- 6 .....; .u1) : ~JI .)J J.>- ,,? ~u~ ~lE~ ~ iJiJ4~ l; ~';4 L..,., ')J..L>"? J5 JL.. 
6

5a3 - 30a2 + 40a + 2a2b - 12ab + 16b (60 4x2y + 8xy + 16y - 3x2z - 6xz - 122(59 x - v" (58 



~. Iff at J ;' ,ott 4.J~_. 
Rational Zero Theorem
 

~Jl"~~
 

: ;J I ..u~ uL5rJl tS.b-1-i d(x) ~y:.....~I ;JU;j I .......i;I~I .:l ,.U:...r...1Z~
 

u1y:-JI.:l"u:' x .r-~ ,d (x ) = 30x3 - 478x2 + 1758x + 12392
 

;JU;j1.......i; 1~1.:l,.U:. ~...5-" 6j ~ ;JI..u1oJ.". ~J I ~..J --..A>1 418 i.:...
 

. .......i; \..o.200000~1
 

O? ;J1..u ~~I.J Li....:>\11 ~ .JL;.:>-I ~ J1 ~t j l..4-'Jl ~~
 

.:ll~\1\ ~ .JL::>-\ ~~I~I ~)ii ~L:iJ .~~ ..:.......) c.p?.;J\~yoJ l J )\>. J' .:lJ.b


.JLi....:>\11~ .JL::>- '1 ~)2:J1 ~~ ,1 ;JI..w ~) I Jo~ 1 JL5 \)u· \..o. .JL;.:>- '1 ~I
 

~~ >$i 0~ ,~ ':'I~i u.,:,-,~ u~h.A ,:,-'~ .;~ 431.:. j(x) u:.lS I~ ! l~t~I 

J.4 1~ ~\ P~ , .;.)~ J.a....,>i ~ f ~I ,:,..I.aJ I';..J~ ~ 0~j( x) ,43 I..uJ 
- q - • 

.~~ I J.4~1 J.4 1~ ~ I q ,.:.,. l:i.lI ..l>J 1 

0~ j(x) 431..uJ ~ t ~I ,:,..I.aJ10lS \~~ ,j ( x) = 2x3+3x 2 -17x+12 ~ 

2. ,:,..I.aJ \ J.4\~ ~i 2 -, , 12 ,:,..I.aJ\ J.4 1~ ~\ 3 

~I~t~~ 

,1 ~ ~~ t J.4~ 1-, ,~ ,:,\~ i u.,:,-,~ u~h.A ,:,-'~.;~ 431,:, j (X) u:.lS I ~ ! 

.~l:i.l I ..l>J 1 J.41~ ~i 0~ 0 i ~j( x ) 431..uJ ~~ >$\ 0~ '~ >$-'~ ':J ~l:i.l l u.~-, 

: ~~ I J IJ..u1J' ~ ~I ~I~)a; \..o..:l~';1 ~1.:l1~\11~ ~I 

4f(x) = 4x 5 + x - 2x3 - 5x 2 + 8x + 16 (a 

.4 .:l..wl Joly .b-I q J .16 .:l..wl Joly .b-I p J~ ,~ \;.w, ~ JL5 \)1 

q: ±1. ±2. ±4 p: ±1, ±2, ± 4, ±8, ±16 

' °.JY ~I -i ~ ~1.:l..lolJ~I ~I ~I 
P 1 1Ii = ± 1, ±2, ±4, ±8, ±16, ± Z ' ±"4 

3f( x) = x - 21: 2 + 5x + 12 (b 

. 1 .:l..wl uL.ly .b-I q J .12 .:l..wl uL.ly .b-I p Jk! d~ . ; I;.w, ~ J L5 1)1 

q : ±1 p :± 1, ±2, ±3, ±4, ±6, ±12 

t = ± I , ±2, ±3, ± 4, ± 6, ± 12 J\,; d.lJq • 

I 'Jf~\!..~1 
~ ::.I•.I -..~ 

J I-,..uIJ~i '~!':""'J' 

;;J~I ~ c,?J1 ~~I 

.f(x) = ax?+ bx + c 

'J4j;~IW 
~I~~~~ i . 

.~i-,~I 

J~~I~~ i • 

;;~4JI..u~1 

~1~ 1 ~~ 

Rational Zero Theorn 
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, ~ I '_ I '" -- - I 
~~~ OJ 

h(x) = x3 + 11 x2 + 24 (18 g (x ) ~ 3x' - 4x + 10 (IA j 



~~1 J~~ .)~ J5 .J~ I~ .~ I.) I~\l 1 cr: ~ Lox.;. I~' JI...i.-".i1 ~~ I 

. dj uJ I .J~i .)~)I~ ~llS';> \J1-Y1.;hJ1J~I .J.~.rJ 1 

~l JI...i.-~1 ~~I 

':"'~ ~ jl""::'-')~~~~J~ r-="' IA~ I ;;J~ 
~ ~~ .J.,1 0\5 I ~! JJ..c...aJ1 .'l~i ~Ji • 80I9in 3 ~ 

.18in )~ ~~~ ~~ ~Li;)J .24in)~~~ 

.~l dj .) L.... ~1 

~1 0¥l! I!wh = V 

~,..:!l,o (x + 24)(x)(x + 18) = 8019
 

..,.r-All,o x 3 + 42x 2 + 432x = 8019
 

~;WI ~ 0-" 8019 r~ X3 + 42x 2 + 432x - 8019 = 0
 

.8019 .)..wl Jo ly if'. ~I~I .) I~\1 \0 1-9 UJ .llS-J Lo ~) I Jo~1 

±1, ±3, ±9, ±11, ± 27, ±33, ±81, ±99, ±243, ±297, ±729 , ±891, ± 2673, ± 8019 
'::'J~.l ';'joill 

. '::' IJI.:.)U .b.9 ~rJl ~I.r>-li d.~':I .) ~yo ~ .)~\l 1 0i ~J 
':'~~ I ':' I.) L:. !~I 

~ .b-I .J yi..o ~ 4-9 . ':"'I.J~;U .:."}~.) 0Y1.9 ~J •.:."J\...,lA..J1 0.J~ ! J .b-1~ ~l.:A.3 I:u. ~J ,~ .~ I ~ 

",,"," IJ~ ...!.1J~ Jl:...oJ l 

I~ . ;;.) L:. ~ I ~~.,... 

- .~I~ I.r.=>- IJ '~.rJI~ \iJ~~i .~yo 

fPl~--~ ",,"," IJ ~~ ~-'= 

-7544 

-631 8

0

1 I 1 43 475 ....b.4il 

3 J 1 45 567
 

9 I
 1 51 891 

:w 01.;>'Y 101~ 1 0~...J .~I ~.J~ 'Y ~b ~ .~ yo ~ yi..o 9 .)..w10i ~ 

.9 + 18 = 27 in J 9 + 24 =33 in 

8019 <,,?JLo ~l:J 1 0i 0-" ~J Z~I .)~\II '-;-'r"1 I ~ 

./ 9 x 33 x 27 = 8019 

-'< j'-J d056cm ' ....,.,. w)\,k... <> j1y. ,;" ~:':;:' i 
w- 3 em ,y 3em )~ ~ Li;) J4:,J . -.....0 ~ ~ lem)~ .Jy, I 

.o .'l~i~) .-.....o~ J 
-

~,y ~L:J l djUJI JL.. dA.b-i .)~! ~.~I.J~\JI ~ .J~I o.'lWI,j <,,?.J.J..rA-lI0-" ~ 

.<S';>\' I .J~\' I ~ 4J..1y ..l.>i ~ .)J.wl 0.;;5 



· f ( x ) = 5 x4 - 8 x 3 + 41 x 2 - 72 x - 36 : ~ I .ill .;l..i"",\1\ ~~J\ 

u..>~.) .JyL9 ~J ,.k.O ~.r ..> L.:....::>i 4 .;J 1 .ill.J~ ~I.j ~L..\I \ 6..;)2.:.11~ J.>- I)k:;:. \ 

.) \~\l IJ ,~L.. ~ .k.O ..l:>- IJ ~ !JlJ,J '~yo ~ ..> L.:....::>i 3 Ji ..l:>- IJ ~ !JlJ, u l..>L;.;IJ 

:<./' ~I J...i...aJ\ 6..;j2; L",.) ..L>.:j -;1 1~I 

1 2 3 4 6 9 12 18 36
±1 , ±2, ±3, ±4, ±6, ±9, ±12, ±18, ±36, ±S' ±S' ±S' ±S' ±S' ±S' ±S' ±S' ±S 

[ p r~ ~~~rFI ~ 
1_1-q . ~ ~r~7~_C-____~ ___ ~ 

-1 5 -13 54 -126 90 

1 5 -3 38 - 34 - 70 

2 5 2 45 18 0 

.~I.) I~\I \ ..r.>-IJ '~J~~i 

..;J I.ill \~ x = 2 .J~ ' f(2) = 0 .Ji ~ 

.)J ..wl oY:;S ~ if ~UI .)J..w\ oY:;S JL.
:5x 3+2x 2+45x +18<./'J x - 2 J.>- A.;.L.o \II 

~-,..u-.J ' ''~ ~ \.J&- ~l:.J 1 'j..u-.JI "~ ~~ 5x3 + 2x2 + 45x + 18 = 0 
X - 2 ~ .,:~..I...,,;:iI 

(5x3 + 2x2) + (45x + 18) = 0 

x2(5x + 2) + 9(5x + 2) = 0 

(X2 + 9)(5x + 2) = 0 

x2 + 9 = 0 ) 5x + 2 = 0 

x 2 =-9 5x = -2 

x = ±3i X 
2= -S

.x = -3i J X = 3i W .J~ .J I~J ' x = - ~ Y' .;>-\ ~~ ~Yo dlJ 

.- ~, 2, 3i, -3i <./' .;JUJI ..> L.:....::> i.J~ dlJ 

~~~ 

:~)l I .:r.=JLu l ,J" ~ ..> L.:....::>\l1 ~~J\ 

k(x) = 2x4 - 5x3 + 20x2 - 45x + 18 (38 h(x) = 9x 4 + 5x 2 - 4 (3A 

:~)l I .:r.=J I ..u I ,J" ~ ~1.;...aJ1 ~j2; L",.)...b.,; ~I ~\ .) 1~\l 1 ~ ~I 1 JLl. 
f(X) = 2x4 + 3x 2 - X + 15 (2 f(x) = x 3 - 6x 2 - 8x + 24 (1 

:~)I \ .:r.=J I ..u \ ,J" ~~\..> L.:....::>\l 1~~Ji 

f (x ) = 2x4 + llx3 + 26x2 + 29x + 12 (5 f( x ) = x 3 - 6x 2 - 13x + 42 (4 

: ~4L,..,~b~..>L.:....::>\lI~~J\ 3 JLl. 

f(x) = 8x3 + 14x2 + llx + 3 (7 f (X) =3x3 - 2x 2 - 8x + 5 (6 

f( x) = 4x4 - 12x3 + 25x2 - 14x - 15 (9 f(x) = 4x4 + 13x3 - 8x 2 + 13x - 12 (8 



:.;'4 l- .iJb J5:l ~1.;...aJ 1 ~p ~-l~ ~ I ~I-l I~\' 1 ~ ~I 

f(x) = 2x 3 + 5x 2 - 8x - 10 (11 f(x) = x 4 + 8x - 32 (10 

f(x) = 6x 5 
- x 4 + 2x 3 - 3x 2 + 2x - 18 (13 f(x) = 3x 6 - 4x 4 - x 2 - 35 (12 

f(x) = 15x 3 + 6x 2 + X + 90 (15 f(x) = 8x 4 - 4x 3 - 4x 2 + X + 42 (14 

"->-L..JIJ::..uL:.. o~ u~f' ~ 0 .)..t:....o ~ .1 1; t.: ""c"j (16 

.~'J \ -Jl~\~I-.f ~ ,~\ ~r ol~ 6.i_u ~ I .)j :r 

.0 .)..t:....a.l1~~ ~I V(x) ;J1..Ll101 (a 

~ 1152cm3 0 .)..t:....a.l1~~~I x ~ L. (b 

~0 .)..t:....a.l\ ~ W , x = 6cm .)l5I~) (c 

:.;'4 ~ .iJb J5:l ~I.J~ \' I~ ~.) 1 

f (x) = 4x 3 - 3x2 - 100x + 75 (18 f( x) = .i3 + 10x2 + 31x + 30 (17 

3f(x) = x 4 + x - 8x - 8 (20 f(x) = 4x4 + 12x 3 - 5x 2 - 2lx + 10 (19 

f( x) = 81x 4 - 256 (22 f(x) = 4x 3 + x 2 + 16x + 4 (21 

:.;'4 ~ ;Jb J5 .J~i~ ~.) i 

4 x 3 x 2f (x ) = x - - - X - 2 (24 f(x) = 6x 3 + 5x 2 - 9x + 2 (23 

f (x ) = x 4 - 3x 3 + x 2 - 3x (26 [Cx) = 10x 3 - 17x 2 - 7x + 2 (25 

[t .x) = 6x 4 + 22x 3 + 11x 2 - 38x - 40 (28 [tx) = 6x 3 + 11x 2 - 3x - 2 (27 

f( x ) = 9x 5 - 94x3 + 27x 2 + 40x - 12 (30 [t. x) = 2x 3 - 7x 2 - 8x + 28 (29 

5f (x ) = 48x 4 - 52x 3 + 13x - 3 (32 f (x) = x - 2x 4 -12x 3 - 12x 2 - 13x - 10 (31 

I~ 6x ft .j "->-L. 45 .kh>...o -\1\ 1<" 1\ . A.> Lw... A\S (33 
xft 

. ..r. <../ u--' c:--oYo ~• 

~~ '--- . ~ WI :r 9175ft3 ~ 

/' , 5x ft .45y:Jl~~ -l.)..l>- O.? ;JI-l 0 \ (a
(3x - 7) ft [~ .:.::J 

~;JW\ o.h J;J~ 4-!i.) ~~I x r-::i L. (b 

;J1..Ll4 ,-:",W'JI 4.:.:..Lo J J:> .J'11r.ss--- yo ,;,,;\~t .;lb.i tLi;) ~~ I ~I~I (34 

~I . ,;,,; \~'J I tLi;)f(t) .) 'cI'.fl4:r)1t 4- if(t) = t4 - 3lt3 + 308t2 - 1100t + 1200 

.J:>.J'J1r.ss---~ ';";I~'JI ~~ .)~ ~I ~.J'11 uL.;.) '11 -l..l.>.::J ~\ .;.,aJ 1 ~p 

~ 6in ~Li;) J.:j>...J , t;~ 160rrin3 4:-- ",lS ~~I ~ l.yh.J u1~ J U Yo) l t!y i..l>-i t Ld (35 

. ~~ u..a.; 

V = Tir 
2h ,;,,; \yh...'J\ ~ .)y L.;~ ..:....:)\ o~ ~ ~ -l.)..l>- o.? ;JollA... 01 (a 

~ ;JW I o.h J ;J~ 4-!i .) ~~~I r r-::i L. (b 

. o .r.--J I -l~i ~) (c 

1 JIi. 

2 JIi. 

3 JIi. 

http:L..JIJ::..uL


' jJ~1 -I~ \~I J>- I:; ~I (36 

f(x) = 2x 3 + 7x 2 + 2x - 3 :L,0lI..u1j-" J5 )"';.,oi~~) (a 

.g (x ) = 2x 3 - 7x 2 + 2x + 3 J 

~ g rif jJ~1 -I~ I uWI 4J L,0l1..u1L?i (b 

: ~'.i l ~I..u l o- JS jLW:>1r:;>: ~Jl 

f(x) = x S + 3x 4 - 19x 3 - 43x 2 + 18x + 40 (37 

f(x) = x S - x 4 - 23x3 + 33x 2 + 126x - 216 (38 

~ 

: ~ Lill ~\ 4.........:J I LW:>)r1 -.j ' . \ . ' J5 ...:-:5 I t1»JI~ ' (39
• . j ~ YJ ~j-" . 

.~G:-l c!'J ~~ ~G:-l~ L?l; f(x) = 4x 4 + 8xs + lOx 2 + 3x + 16 

d~
 

± 1 , ±2 ,± 4 , ±8 , ± 1~ ±~,±~
 

.~G:- l c!' J ~ i ..l.:i~ .ri- ) l\~i~) ~I~~ ~'J I oA...J l ":"";l5b l ~ ..l:>- , >:~ (41 

."-1 ;\ 1 \..\ ~)\~~ 0~~ \) \j..~.\ ;)j .b- .. ? ~\.}j~\ )u..:,'~\ ~ ...::.:,\$ b \" 

:~Il~jLW:> i ~,j~~b~1 1 'L.~ 4J L.... (42 

± 18, ±9, ±6, ± 3, ± 2, ±1 , ±t, ±~, ± %, ±{, ±-i, ±i 
.4JI..u ~14.........:JI LW:>)r1 ~~ '} ' 11 : - II ~ 1:..: J~I :u. L . . ....:AS I (43 

• . j ~ . " c.r-- r--' .r-' s.r: t:" J 

:4J U.lJ d L.... ~ I" . < . • • J"'W" r (45 

~f(x ) = xS - 2x 4 - 4x 3 + 4x 2 - 5x + 6 

o 0 1 C 2 B 3 A 

:4J l..ill I~ ~ <-i~ Lo... L?i (44 

~ f(x ) = 12xs  5x 3 + 2x-9 

1 0 3 
8 

C _ 1 
3 

B -6 A 

~t -Aa>t _ I->-J • ~ 

-4, -2, iV2 (48 5, -1, 4i (47 6, -3, V2 (46 

(3-7) ...._;..l.ll :I.S? ~ I 4-L>ly ~JI .4-L>ly ..l:>-ipJ..l:>- •..r-=s .}4 w JS .j 

x 4 + x 3 - llx 2 + x - 12; x + i (51 a4 - 2a3 - 17a2 + 1811 + 72; a - 3 (50 x 4 + 5x 3 + 5x 2 - 5x - 6; x + 3 (49 



(131) ~~I J,e la4f 1 (10 3 I .,..s~ , ~.w t 

(10 9) ;"Wl ~l4J 1 

(132) ;;.,<i11 AJ I ~ ( 10 9 ) J.:!-1' 

(11 9) ~l 

(1 4 2) ~"..:uI ;;~1 (126 ) ~"..:u t~l 

..!.Ut~~.)~l 

~L> ..:..;15' I ~!.J .~ L> ri ~ ",;4 ~ o.J~ JS' ..:..;15' I~l ~ 

:~ o.Jt.;..J1 ~.k>. ~ L. J~L; 

~~ 6i .:u ..J1 (1 

• •. 11 = -b±~ .", I 'I . (2
_~_~ x 29 . ou,).........., ~
 

~~ ~,p:.,J 1 ,)J..L>J Io~ <-i JJ\1I..L>J1 Jo ~ ~ (3 

.~)I J.L......J I ~~I 

s 
~ ')J..l>- o~~l.r~ 'J -;11,)J ..L>JIo.?~ (4 

...l>- IJ 

o.? .:J,)~~J~ .i..l...a;.., .:J I,) if' ,)J ..L>J Io.? .:Jb (S 

...l>-IJ ~ ')J..l>

) U""1,.,;i (jJ ') 4-::l:5 O,)~ !~ ILS"'; ~,;::L.u b. .i (6 

.~L. U--i 

:i.;l;,,; Jv " J..l>- O.? 6........A.J o~ 6.4:.,.1 if' ~.,;J16........A.J1 (7 

...l>

.0"'; .:J \" if' (x3)2 + 3x3 - 8 = a (8 

(3-1 w..; -l.ll) ¥jo4!\ ~\ ..~'.it 

i = v:::I , i 2 = -1 ,~I o..l>-)Iif' i • 

.~~I "J..L>JI ~\ :c.;kJ \J\ r l ~ • 

.c::j y:JI"-=-"l>-~\ :'-;-'~I ~ • 

.4......5 -Ii i a. LlI 6........A.J1 I- --,i :6........A.JI ~ •-.. .r: J.J""'"' ~ 

y:S\1\ !.l~ ' JoWl J~~ "J..L>JI o.? ~~ • 

.~.,;JI .:J 1..u1~ ~ 1.,.1 LS..l>-~ ) u J..L>J1~) 

( 3- 7 .... ; .,UI ) J.4\.,g.a1I~ ~L.;J' ~~ 

o~ LJL.ly.:r )\...~ X - a ..L>J 1:i.;~ (j~ :LJL. lyJl ~j:i.; • 

. f( a) = 0 (j151~1.lW J I~! f(x) "J..L>JI 

(3- 8 .3- 9 .J\.- ;.,U I) ~I~I ~~~ 'J I..4-~ I~ ,.)~~\ 

1.:J 1 ..ill 1~ a + bi (j15 \~ ! : wl~1 ~~I ,, 1~\1 1 ~j:i.; • 

.0.:\ .:J 1..ill jw:> a - bi (jk-i 

" J..l>- o~ .:JI" P(x) -.:..;15 \ ~ ! :~ \ ,)...a.\1~j:i.; • 

.:J 1..ill ~ jw:> t.,? i (jk-i I~ "I~ \ ~"J ..l>- w )\..~ 

10.J.)-'" ~i <-i ~ ~I "MI o.J.)-'" Jv (j~ P(x) 

Jo L......J 1Joly ..l>-i q 1 ~l.:.JI ..L>J IJo ly ..l>-\ P G..:>

.~)\ 

~L..·"~II ~L..W I (jl ..IS\; 

.~):u <-i d.;J .M 





L?j l~ IJ~I~ ,~~ (31 

L?JL: JJ ~I ~I c.i u~1 

o...b-J 3x3 + llx2 - 114x - 80 

~o~lA..l1 ~L.. W ,.;,.".s::,. 

x -1 

. 
:';4 k.o -J.s ~ 

12.:t4 y5 + 8x3y7 - 16x2y6 
(274xyS 

(6y3 + 13y2 - lOy  24) -;- (y + 2) (28 

(a4 + Sa3 + 2a2 - 6a + 4)(a + 2) -1 (29 

(4a6 
- Sa4 + 3a2 - a) -;- (2a + 1) (30 

- ~ ~ 

:~':J ' ~.I':':J.:> t-J1 .:r 'jS J> 
x3 + 2x 2 - 3Sx = 0 (38 

8x 4 
- 10x2 + 3 = 0 (39 

: ',-;4 ~ 4J b jSJ p(-2) I p(x + h) -l.::-Ji 

p(x) = x2 + 2x - 3 (35 

p(x) = 3x2 - x (36 

p(x) = 3 - Sx 2 + x3 (37 

...... 
...b-IJ ~ ':>J...b -ftS jSJ ~)I j.ot-JIJ ~J.ul .:>...b

: ~I ,,$~~ ' ...b-IJ ~ ':>J...b- -ftS J.; r..l 1~ 1J '.;4~ 

sx6 - 3:0 + x3 - 9x2 + 1 (32 

6xy2 - xy + y2 (33 

12x3 - Sx4 + 6x8 - 3x - 3 (34 

x+3 

L?JL: .;'11~I c.i J ~I ~.':>lS bl I ~~ (40 

....,;f'JJ~\ J..,1Jx ~.:r ~ ~Jij .315 in3 

. <\'ylAj)J 

- - - -------

4x 2 - 9 = 0 

. 4x4 
- 25x 2 + 36 = 0 :4.bt-J1 j>. 

(x2 
- 4)(4x2 - 9) = 0 

x2 = 2 x2 = 4
4 

x = ±1. x = ±2
2 

.-2, 2, - ~ , ~ :<./' J yWl 

- 48x + 22 
(-) 

-48x + 24 

-2 

. 3x2 -14x  24 __2_ ..A> ,...;UI.:><' ~. 
2x-l.T1.:,.. ..Y'"'. . oJ 

.(6x3  3h2 
- 34x + 22) -;- (2x - 1) :)..lWI .6..::.. 

3x2 - 14x - 24 

~ 4x3 + 3x2 
- 7x 7 + 4x - l.:>J..l>JI _ftS ~J ':> ':> ~ 

~~)I 4L L~.Al'. J 

j.o ~I J ,7 L?JL; .:lJ ..l>JI.~ ~J ..,L; UJ ,7 L?JL: U""i.r.S'i 

. - 7 Y'~) I 

2x - 1) 6x3  31x2 - 34x + 22 

(-) 6x 3 - 3x2 

-28x2 - 34x + 22 
(-) 

-28x2 + 14x 

( 125 -130 :..:A.....i.~ I ) ~.J...l>J 1 ul.# a........s 
,.-----. ---,. -mm~r__- - --== 

. pea  2) -l.::-Jl; ,p (x ) = 3x + 2x2 - x3 .:"lS 1~ 1 

pea  2) = 3(a - 2) + 2(a - 2)2 - (a - 2)3 

= 3a - 6 + 2a2 
- 8a + 8 - (a3 - 6a2 + 12a - 8) 

= -a3 + 8a2 - 17a + 10 

( 



( 147-152 ,.:. 1... . a ll) J.41~ 1.J ~Lt11 ~~ 

""'''!!IIlJ!II-IIIf-:c.r?- ?-:-1 ..,.a..~1~..~ ' ~ -i~ ~.ub J5:.l f (-2) , f (4) ~Ji 

::1 ri ~~ , ~J»J' •.r.:s j.-Iy.:r j.-Is. X - 6 .:>lS' 1 ~ 1~ ..L> f( x) = x2 - 3 (41 

x3 - 2y 2 - 2lx - 18 
f(x) = x2 - 5x + 4 (42 

~ 1 -2 -21 - 18 f (x) = .~ + 4x2 - 3x + 2 (43 
6 24 18 

f (x ) = 20 - 3.~ + 1 (44
1 430 

:<.S? "114lo1y ~Ji .4lo1y ..L>iJ ~J..L> •.r.:s -i~ L..... JS' J 
~J..w l 0..2 ~ J ~':>"1 ~ ~ J..wl 0..2 j.-Iy .:r j.-~ X - 6 

.I;.w, L?J~ ~	 3x3 + 20x2 + 23x - 10, x + 5 (45 

x3 - 2x2 - 21x - 18 = (x - 6)(x2 + 4x + 3) 2.~ + 11x2 + 17x + 5, 2x + 5 (46 

x3 + 2x2 - 23x - 60, x - 5 (47 

.------- ---------._-
u.A>J1 4~ ' - II u.A>JI Li..,.,'i;N . c .. II ~.w \ <~I- _ J •• :r-' _ _ .J	 ..r- r 

4~UI~\J 4~rJ' ~, ) A....,'i;N ~I ~.wl.,.5 ~1 : -i~ L..... .ub J5:.l ~IJ 4~UI 

f (x) = 30 + 2x3 - 2x2 - 26x - 48 :.ul..ill ~IJ f( x) = -2x3 + llx2 - 3x + 2 (48 

...L>lj ~yo ~ .-"A...., ~y- liJ .O..\>-\j 0.r" f(x) .uI..LlI 0 .JL;,1~	 f( x ) = - 4.0 - 2.~ - 12x2 - X - 23 (49 

f (x) = x6 - 5.~ + x2 + X - 6	 (504..\>-lj ~ OJIJJJ ~y- 1.iJ .ulJ" 0":Ai f(-x) OJI..LlI 0.JL;.1 ~ 

. ~ L... ~ .JLi..,.,i ~":Ai ) f(x) = - 2x5 + 40 + x2 - 3 (51

l ..:>LL:>..;.:>\' 1 .\ i 4~ Li..,.,i I .\ \ OJI..LlI f( X) = -2x6 + 40 + x2 - 3x - 3 (52_ . .r--"'~ j __ .J ~c)"":"' 

( 160-164 ,.:. Go..1...:>.JIj ~I~I ~~ 

: -i~ L......ub JS' .JLi..,.,i ~~Ji .f (X) = x3 + 4x2 -l1x - 30 :.uI..LlI.JLi..,.,i ~~Ji f< X) = .~ + 4x2 + 3x - 2 (53

I ':>I~ j 4~ yo ~ ..L>l j ~ ~ .6.; .JLi..,.,i 3 ..!.ill;.;!> 
f( X) = 4x3 + 4x2 - x-I (54 

~1,;..aJ I ~~ Lo. ~~.;-I I ~I ~ 1..\~ "1 l j 4':>L)L...':>~ 
f( x) = x3 + 2x2 + 4x + 8 (55I	 . ±1 , ±2, ± 3, ± 5, ± 6, ±10, ±15, ±30 :<./' 

1 4 -11 -30 j5:..; J'- 4f-~ ~j ..L:..p ~~~ I~~ (56

I	 3 21 30 ~L..: i ~) .96 ft3 ~ u~ L? j1p .J~ 

1 7 10 o .oL;~ i ~I J L,..,.;..... ~ Jj..l:...a.ll

I	 
w-2 

I 
.~ + 4x2 - ll x - 30 = (x - 3)(x2 + 7x + 10)
 

=(x - 3)(x + 2)(x + 5)
 

l \.....l:..Y L?i (x - 3)(x + 2)(x + 5) = 0 \.....l:..Y f( x) = 0 w+ 8 

X = 3, -2, -5 



x in. 

8y4 + x3y (11 

2x2 + 2x + 1 (12 

. 
:";4 w-J.s ~ 

2 - i ( 
1 + 3i 1 

(2 + 3i)-(2  3i) (2 

(3  i) . (4 + 2i) (3 

x4 - l1x2 + 28 = 0 (15 

a2x + 3ax + 2x  a2y - 3ay  2y (13 

(3a)2(7b)4 (4 

(7x  2)(2x + 5) (5 

(2x2+3x-4) -(4x2-7x+1) (6 

(4x3  x2 + 5x  4) + (5x  10) (7 

(lA + 5x3 + 3x2 - 8x + 3) -0- (x + 3) (8 

(3x3  5x2 - 23x + 24) -0- (x  3) (9 

~ 

:rW10yWIJ ~4 ~'J \ .,:.,)',)U1 :r -y.s J> 

8x3 + 1 = 0 (14 

~4c (3b) ~ W, c(x) = 3x3 + 5x2 - 4 ~l5 \ ~! (10 

.~~IJ~~~~rJl~!.J ,,,;4~,)J..t>.~ JS j> 
::i.;JJI ,)J..t> 

27 B 

37 A 

(w+ 8) em 

- 33 C 

-21 D 

u ~1 L?j1~ \ ..>~ \ r>- ':>l5 1 ~ 1 I A-~ (24 

. o,) ~i ..G:-Jt ,612 cm3 0\..; ,)1 uK.:J ~ ~rJl 

f 
10 in. 

1 

(w- 5) em 

.. 
: ~'J l ~IJJI :r js ..>~i ~ ~Ji 

p(x) = x3  4x2 + X + 6 (22 

p(x) = x3 + 2x2 + 4x + 8 (23 

-a:::=::::::=~~x in. 

, :i.;JUI ~IJ '~rJl ~\ ) ..i.",,~ ~1 ,)..w l.?~ 1 

: ~'J I ~IJJ I :r jSJ ~IJ 

p(x) = x3  x2 - X - 3 (20 

p(x) = 2x6 + 5x4 - x3 - 5x  1 (21 

:~I.;...a.J 1 ~~ u,,)>>.,j.;J1 ~I ,)1Js.~ 1 ~ ~I (25 

f(x) = 2x4 + 3x2 - 12x + 8. 

: t.S ?~ 1 4J.o I y ~JI . 4J.oly ..t>IJ ,)J..t> .~ ~A ~ (19 

2x3 + 15x2 + 22x - 15 ;x + 5 

-j'J1~I J u,..>u,!.J o..>y-aJ1d.>-L. ~l5 I ~ ! ,U 'jl.b! (17 

~..>u,;r \.././' W .168 in 2 

'f(x) = l A - 3x3 + 5x  3 ':>l5 I ~l : ~ ..LLiA w.-)~ I (18 

· f( -2 ) ,) ~;r ~? I ~y:J \ ~~ 



:;JI..u1 ~)1 ..l:-Y uk..:......1 (5 
P(x) = -0.000047x2 + 0.027x + 3 

:<.j"(5n2 + Tl n - 6) - (2n2 - 5))..I.4.U o.J..rt' ~i (1...",.lv ~ L.~ ~I ~.4.JI 0~ ,)..\>- .r-..l.A.:.l 
3n2 + lIn - 11 A ,)..\>- P 4~ 1390 ilv b u1.f--lI,)..\>- x G..;>- ' ~1430 4 1390 

o..i...h 0~ ,) ..\>- y....; ~\ P(20) ~ W . ~)\..J ~ 0lLJ\ 3n2 + lI n - 1 B 

~ ~1410 ilv ~.4.J \ 7n2 + lIn - 11 C 

G --0 1·2 A.. yAJ .r.""'" 7n2 + lIn - 1 0 

G -. 0 . I . 2.5 B.•.1'-> .r.""'" 

~ x3 - 37x - 84 = 0 : ;J,)~ ~~ ..}4 ~ ,-? i (2
~~ 0:!)\A 3 C 

6 C -4 A 
~~ 0:!)\A 3.5 0 

7 0 -3 B 

A Y .i 
1 
I 

I ,... IJ 

\... 
I ~ I 

I 0 x 

- I-----  - - I 

~ x2 - X - 20 = 0 :;J,)~I;"'" ~ L. (7 

5 C 9 A 

-4 0 81 B 

4 C 2 A 

5 0 3 B 

x =3 B A 
4 '-?'-rb~ 4J ~ [ X_+

2
1 ~ ] 6j~1~15 1 ~ 1 (4 

X =2A B : ,-?JL;x~0l-! 

4 A 
X = -2 B C 3 

4 B 
5 

X =3 A 0 4 C 
3 

_i 0 
5 



~I~~W ~~I ~\.; )'I·~ 0\ eJ L..:>~ .T- (13 

~~ \~ Of' ~ . 0\.;.)\ ~\.) 6..;1~\II 

6 in. 

... - .....

lr;' LJ};"
15 in. 

~ b~ .1';'" x ""'"/' ~ 4.b l>...o ~~ .;'JI ~I~ (9 
2~I J'/' ~.Jl.; , 558 m ~I e:: ~.J.>JI .i.>-L.. 0\ 

. }.:..~ ~ 

, 1 12m 1 

25 m . 

x 

.;I~ .J.,b y,-, ,864 cm-' ~ ..::.o~ <.?.JIP .Jy:.:... (14 

.~Li;.;I ~ 3 em )~ ""'"/' ~jJ-, ,~Li;),y-l em 

.h .J? l l Li;) .)4:-)' .) .J~ op .\J.)L,... 0 1 (a :.;I..li.JI.k..:.: (11 

3x3 - 4x2 - 28x - 16· ~t-:-l.;.; ~4:::S .;.II .).J ..LJ-I oJ:? .\J.)W ~ I~~ r5 (b 
x + 2
 

.)~\ ~) .J ~4:::S .;.II .\J.)bU ~\ .J.Jl+ \~) (c
 ..::.01# ~ J-Iy o....;>J..}, uL..:> L,.. 0.J-""'" ~ ~t-:- ! 0 '.) 
'.J? I .J>JI 

23456 

3 -1 3-5 2 -5 3 -8 3 -6 

15 14 13 12 11 1 0 

1-3 3 -9 3-8 2 -5 3 -4 3 -5 

171 ~I';; J~I 3 ~t 





4~4\.....-J'
 
.~~I ~UI u i.J4-JJ ~ V" J5l::.u 0~~ !.Ie..". 

\.$.iJIJ .)J~I ~I J-:;-.I
 

~rJl :\]I.ill ~l.:-:Jl ~1 ~
 

:\].:>l.-J I .)J~ ...\.:~
 

3x 2 
- 4 x + 1 = 0 

.)J..l:::J1 ...\.:..l>.U" ~ r.l1~!J 

~1.:>1Js.\r1 ~L;;';...\.: 

. ..wI I.· . M.i -II :WWI.)J . ~~ IJ'"' _ 

.x .)~ I t: .jl:)\ ~\ c:kli; .blAJ x u \.;l.1>-l L/' .) .,, ~\ 

, 1."0 ~\ Lr..:I...uJ1~ x .)~\ .jl:)1~I F 
.1 .:>...uJ I..l:..>-." 

~ (3x 4+4x 3+x 2+9x _ 6) -;- (x + 2) •.)~I ~ 

.~.rJI~ 1 

.r = -2 ~.il, x - r = x + 2 

--=-?J 3 4 1 9-6 

1 -6 4 - 10 2 

3 -2 5 -1 F 
.3x3 - 2x2 + 5x - 1 - _4_ : J> ~I 

x+ 2 '-? '. 

2-4x+l=0 (1x 

2x 2 + X - 6 = 0 (2 

~l..i; )...,l:.: ~.jY.J" o.? ..ul>-.b.i....1 cd~~ (3I 

J1j.AJ .]50 1oj~ L?.il l .J") 1~ .30ft 

~I~I." ,•.PJ .1*14..."Li. ~i ~ <J".)\r I 
,~L:J~.J") I .r- t ~ ,h(t) = - 16t 2 + ho 

· i l ..\j~ ~ -.;1~)l 1 tl..i;.))l1ho 

. 
::i.....S -II ~I~ 4.-;'1 _ 1uI W I .yo..;..s.h..:.,·-., r .). 

(5x2 - 22x - 15) -;- (x - 5) (4 

(3x 2 + 14x - 12) -;- (x + 4) (5 

(2x3 - 7x2 - 36x + 36) -;- (x - 6) (6 

(3:0 - 13x3 + 17x2 - 18x + 15) -;- (x - 3) (7 

.:J .:>L.....J~ ~ .J" ~\ e:U1.:IJs. f-~ ~ J:,..J (8 
. t . 4000x 2 

u t.:....... :.a.; 1,cjJ \ ~ L~I I 1-.: x~ .n =-2- 
. v- - '-? C""- u--- - X + 50 

.~I e:U1.:IJs.n ,.\:lv..u l.jY u )l ~) 1 

2 
.4000x • L.JL I . Ii ~I ~I~ I (a
x 2 + 50 .). . ~- .) - ?
 

~I ~11.)1 ' t~ ~\ e-u ~.;JI .:1M I L. (b
 

~ .\:lv..ul .jY J L...,; 1000 

I- - - -- - - - ~L.-- _ 
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Jt.J-ut ~ u~t 
Operations on Functions 

4J.j la1t I$.,;....Jt ~..1J t ~ I.'~~ 
400 LS.;-JI j>-...I.l1o.J)~ 1 ~L.:) I u~1 ~ 
360 
320 if ~j(x) ~ \ -,,1420 its. L ~w 

~ 280 
j>-...I.l1if~ m(x)) 'CJ)J L;?.;-JI j>-...I.l1240 - - ~ 

200 - I(x)
.~ 160 .~J)J L;?.;-JI 
.il 120 - m(ll)
3 80 - --  ~ L;?.;-JI j>-...I.lI .)41 if~I J-.:. 

40 - - -- 
.f(x) + m(x) ~I...I.l~ ~WI 

2 4 6 8 10
 
1420:.:... flJ'~1
 

~ I .r:-! ~J .LY.U 1~I J .)J..wl u\~ ~ ~ L>Jl u L;.L..J 1 ~.r:-l...l4J I ~1....w.>J 1 u~1 

.0.,\JI)...I.lI ~ ~IJ ' '-;-'.r<JIJ ' c.):JIJ ,~I ul:l~ 

:JIJ...I.lI ~ ~ L>J\ u L;.L..J1~\ .r:- ';1 .\.;~\ ..u:. 1~ 1 ~ .)~~ I~ 

2x + (-x + 5) =x + 5 

2x  (-x + 5) = 3x  5 

(f. g) (x) = f(x) • g(x) 

(f - g) (x) = f(x) - g(x) 

(f + g) (x) = f(x) + g(x) 

r..-w' 

2x 
-x + 5 I X =1= 5 (L)(x) = f(x) I g(x) =1= 0 

9 g(x) 

~':'~ I~ I~ !'::"""J' 

" J~I':' I."..,;.s 

4!J~11!J 

~bt~~ i • 
J..-oI>J ~j~IJ 

'~J 4:>""" 
.~b~~ ~·I . 

li:i l '.:ll· ;o,.JII'
=:J I>_~'J 

" ·~' b ......sv-:- . - jJ 

composition of functions 

WNW,obeikaneducation.com 

2: .;~ ~ ~b J5 ~.;(j ,j (x) = x - 4 , g(x) = 2x + 1.:"ts' 1';1 

if +g )(x) (a 

~I. ~ if + g)(x) =j(x) + g(x) 

fIx) = .1'2 - 4 ,g(x) = 2x + 1 = (x2 
- 4) + (2x + 1) 

2+2x-3 .~~ =x

if - g )(x) (b 

~1 · r.,.J.> if - g)(x) = j(x) - g(x) I 
fIx) = .1'2 - 4 J g(x) =2x + 1 = (x2 - 4) - (2x + 1) 

2-2x-S= x I 
~~,~ 

: .;~ ~ ~b J5 ~)t ,j(x ) = x2 + 5x - 2, g (x ) = 3x - 2 .:"ts' I~l I 
if - g) (x) (1 B if+ g)(x) (lA I 

- - - ---) 



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

.:>L:)I..u1~jSJ .~I .)I~\/i ~~ Y'J '~ J~I ~!(x) Jg(x) .:>L:)I..u1 , 1 J W I .j 

w~ y ~L:J I JIJ ..u1~J~ .:>~ .~I .) I~\II ~~ w)l~ (f-g)(X) J (f + g)(X) 

~ Y ~L:JI <..I 1..u1J~ .:>i W" . l.+:J~ ELi; J' f(x) J g(x) ~1..LlJ '-;-'r'J1 Ji cP IJi ~I 

.I.;..w, ,-?J~ rLWI ~ ~I ~1 ..l:..::.....1 c: , ~i l.+:J~ ELi; Y' ~I..ul ~lA> 

:~4 \.o.A ;;Jb JS ~Jl.; ,!(x) =x2 + 7x +12, g(x) = 3x - 4 .:>ts I ~l 

if . g)(x) (a I 
if · g) (x) =!(x) • g(x ) I 

= (x2 + 7x + 12)(3x - 4) j 
= 3x3 + 21x2 + 36x - 4x2 - 28x - 48 I 
= 3x3 + 17x2 + 8x - 48 I 

(f)(X) (b I 
f ) f(x) 

(g (x) = g(x) 
I 

. ..d.. - t o. - x 
2 + 7x + 12 x -J- i I 

........-=~... - 3x - 4 I 'r: 3
 

.(f )(X) <..I1..u\ J~ J' ~ t':>~ .\.;..w, ,-?J~ 3x- 4 rLW\ ~ x = t.:>1k: I 
I 

:~4 \.o.A <..Ib JS ~Jl; ,fix) = 

(f)(X) (28 

~ l+- <..II .) ~ .:> ~ ~b~; ~J .~b ~ ..u~

J~ 

g 

9 \.S..l.A ,:> 'S~~l~ 9 s f .:;,.;,'S I ~! 

.f J~ 0-" ~..P.- k~ 

~...=u l AJ l ~ ~~ !~.u~ 

:~t,. f o g 

[f 0 g](x) = f [g(x) ] x g(x) - 1---0 f[g(x)] 

~ 
If 0 g] (x) 

~)~~ 

x2 - 7x + 2, g(x) = x + 4.:>ts I ~l 

if ·g)(x) (2A 

~I tY1p1LS..l>1 ~ I ~l~ ~>J 

' LS? \l1<..I 1..u1 ~ ,-;-,L>J 

~l4iJ1 

~~~cbL;;j 

~\..;.sJIA.o~ 

U=-Ju. ~ -.s~1 

~ j.A~,,~~1 

.nj.A~~ 

~I.l~~ 

~~~ !j.AJ:' 

j.A~~g" f ~ 1..lJ 1 

J[g(x)] "i fog 

.g ~ f i~" 



-;J\ x ~~~ ~T-" .) ~ [J 0 g](x) .)~ '.:r.Jbg jf -.;...;t5 \)~ ....j;...-. .r.? .:r.JI.) 0; .)~ .)1 ~ 

f (x) ~ -;Jlx ~ ~ ~~;...-. [g oJ] (x) ;;,]I..ul.)~ ,dJ.15 j .j;;,]I..u1 J~ J I~g (x)~ 

.g ;;,]I..ul J~ J I~ 

:~ ..~.1j) .)t5 1)1 ' .:i.:'\l1JIJ..uI,J' u j ~ , [f 0 g](x) , [g 0 !](x) ~Ji 

! = (1,8), (0, 13), (14,9), (IS, ll )}, g= (8, IS), (5, 1), (10, 14), (9, O)} (a 

J[ g(x)] .)~),f;;']l..lll J~,J' r-:AS ~I ~ : {"Ig(x) ~~) ifo g .)~)' 

g(8) = 15 f[ g(8)] =f(15) = 11 g(10) = 14 f[ g(10)] =f(14) =9
 

g(5) = 1 f[g(5) ] =f(l) = 8 g(9) =0 f[ g(9)] =f(O) = 13
 

fog = {(8, 11), (5, 8), no. 9), (9, 13)} 

g [J(x) ] .)~)' -s ;;,]1 ..u1 J~,J' r-:AS ~\ ~ '1) f(x) ~ ~) -s 0 f .)~)' 

f(l) = 8 g[J(l )] = g(8) = 15 f(14) =9 g[J(I4)] = g(9) = a I 
flO) = 13 g[J(O)] =g(13) f(15) = 11 g[f(15) ] =g(l1) 

4.9,j..a.A ~ g(13) ~,j..a.A ~ g(l1) I 
.)i k:j x = 13 j x = 11 ~ ~;...-. .r.? go f ;;,] I..ul .)k-i g ;;,] I..ul J~ .)~ '} 11 , 13 .)1k:j I 

.g 0 f = {(I, IS), (14, a)} .)~ , g[J( l) ] = IS, g[J(14)] = a 

I 
!(x) = 2Y- 5, g(x) =4x (b I 

[g 0 ...r:-' l,~_ -......._ [Jo g](x) =J[g(x )] If lex) =g[fix)] " '' . ~ ~ 

=g(2\' - 5) =f(4:r) 

= 4(2x - 5) = 2(4x) - 5 I 
=8x - 20 = 8x - 5 

I
 
I
 

f(x) = (3,-2), (-1, -5), (4,7), (10,8)}, g(x) = {(4, 3) , (2,-1), (9,4), (3,10)1 (3A I 
f(x) = x2 + 2 I g(x) = X - 6 (38 

J 

1~.:.L>. US ~~I 

~ ~ .w>..JI 0-" 
f[g(x)] ~ b ~~ 

.(f · g)(x) 



~ l:u.3 ':"lS".r.:. ...s~ ~ 

~~~.,..s~ ':" IJ~ 1 

..~ ~W I ~W I ~}i l 

,-,", !u.~lw ,...., 1429 

. l&.3 ~ J l..a...i ~ 

I 
--_/ 

.[d 0 r](64500) ~ ~ oJl;-lJ <J4JI.r---J 10~ <~I ~ ~\ ~ \ ~ 1 L.l 

[d 0 r] (x) =d[r(x)] 

[d 0 r ](64500) =d [r (64500)] 

=d(64500  1500) 

=d(63000) 

= 63000  0.12(63000) 

= 63000  7560 = 55440 
nl::> $:II::> n~ _<,-~

rJ<"V rJ<'? $- 'o,?'J' 

~~I~1 

o 

~.J :~~J 35 ~ :w<J~~)+:-~~.:r---"f'~~~o~l~i~ , ~ (4 
~ ~I J.::.:.k; :LJ1.91I/-~ 4l; 4 J~J 300 J-.o \II j ~l .T-"' <.J15 I ~ ~ 415% ~ 

~o~il ~1 

.[r 0 dJ(64500) = 55260, [d 0 r](64500) = 55440 0 1~.J 

. -~ ~ \ I I. ;. ~':- ' Ii . L' L. ~ I.I <.J ('" . L..1J ' t" 11 - II <.J L;r---- u:-~ ~ U ~ J . c.j'+"""'.r---' , 

0........; <.J('"' diJ 4 ..51~ I~ .u....h; ' 12% ~ ~ 0\1 \Uk.:... ~l.>-~I ..w - -
• ~ J • ....,... • • r-:-"" .. . . . , .J . ~ 

. ~I ~I 

~I,)~.;JJ~ I 

~ ~1 l;L,a.. . o -,-! ~ oJI.:-- JS ~.:r 12% ~ L:,r .:.,.IJL:-JI ~./.ro ii; ,.:JIJ l.:!

~ ·Jlu 64500 t,.".T-"' o-,-!~ °JI.:-- ..1"':' ..4.>1)1) I ~~ ..:.J1 JL:-J1~.,.:. J$J M~ J ~J 1500.)..l.io 

~ . ~ i1~I ~ ~I J.:.11~ 1 y ioJL:-U ~4:J1 .,..-J I<.J~ 

~ .,..-JI ~ r(x).J <~\ ~ .r---J I .r-d(x)) <oJl;-lJ J-.o\l\.r---JI .r-x 01 ./) 1 ~l 

. ~I 

.r(x) ~I J <d(x) ~1 ..?1..u O:r-.:hL..... 0 1 ~ 

~I;;.]b <.J~. oJL:-U J-.o\l l .r---JllJ-O 12% ../'.,.......J1 ~ 

d(x) = x  0.12x 

:</' ~I ;;.] 1) <.J~ liJ .o -,-! ~ oJI.:--J5 .T-"' lJ-O J lu 1500J:5)1~ 

rex) = x  1500 

.[r 0 d](64500)~ ~ oJl;-lJ <J 4J I .r---J I <.J ~ < ~I ~ ~I ~ 1 ~1 ~ 

[r 0 d](x) = r[d(x)] 

[r 0 d](64500) = r[d(64500)] 

= r [64500  0.12(64500)J 

= r(64500  7740) 

=r(56760) 

= 56760  1500 = 55260 

55750 . r-1----r--Z: 

, 55500 A"'1 '-'-------'--' 

~ 55250 

"1 55000 I- t--t--I



. .:J \: k,. JS ..f fix) , g(x) ~I.ill if + g )(x), if 
. . 

j(x) = X2 - 5 (2 

g(x) = -x + 8 

(I) .g)(x), if ·g )(x), - (x) ~., I 
g 

j(x) = x + 2 (1 

g(x) = 3x- 1 

1 • 2 .;,"}'l4!1 

: ~ ctE .)lS" I ~! , ~'J I JI.,..u1 <J"' [..,,) ~ jo g , g o j ~.,I 

j = I(-5,4), (14,8), (12, 1), (0, -3)) (4 j = 1(2,5), (6, 10), (12, 9), (7, 6)) (3 

g = !( -2, -4), (-3,2), (-1 ,4), (5,  6)) g = 1(9,11), (6, 15), (10, 13), (5,8)1 

3 JI.l. 

. ~ ~~ .)lS" l~ h/4 k,. JS J [1 0 g ](x ) , [g 0 j ](x ) ~.,I 

j(x) = x + 4 (6 j(x) = - 3x (5 

g(x) = x2 + 3x  10 g(x) =5x  6 

t.lk.::; ')1 \ .) ~ ~ J~.)i ~yJl ~) .};>..) J\J ~Y' 0 1J <J"' 8% ~ L. ~ 1)\> ..)1 

J.;,..L...,.j ) t.lk.::;')1 \ j:j ~yJI 0 \J.)l5 b~ . o ~ ) 'O\) \<J"' 17.5% ~..,.>-\ .k...j oJ.;,..L...,.j j:j 

· ~~ 1 e:-.1) ~ o~ ii .k....A.l1J.;,..L...,.j j:j t.lk.::;')II.)l5 1~1;si o Jl;>. .)I.)~ ~ ,J\:J 9500 .k....A.lI 

(7 4J~ 

•: ~\: k,. JS J j (x ) , g (x ) ~I.ill if +g )(x ) , if -

j(x) =3x2-4 (10 j(x)=x2 (9 

g(x) = x2 - 8x + 4 g(x) = -x + 1 

(I) .g )(x) , if· g )(x), g (x) ~.,I 

j(x)= x -1 (8 

g(x) =5x  2 

.r-oJI 6..v.r) ,I(x) = 3x  4 :~U.J~ ~ ~ ~.r: ...:.,...; l5 b~ .,j~ .r" J.-. ..l:.IJ ~ • ..,:.... 

' JI.f.l~ <J"')1 x ~ , W(x ) = 4x + 7 :~ I..u ~ ~ J:'U.,j~I 

~,j~I.r-oJI.r-"" o~~ ~')l5 b1~I ~.r" W (a 

~ ,j ~\ .r-oJI .r-"" o~1 ~ } .... I~l ~I ~.r" ~ r5 (b 

(11 

j(x) = 2x2 (18 

g(x) = 8x2 + 3x 

:~ ~~ .)lS" 1~ 1 ' ~'JI JIJ..u1 <J"' [.J,) ~ lo g , g o1...l::·JI 

j = {(5, 13), (-4, -2), (-8, -11 ), (3, 1)) (13 j = {(-8,  4), (0,4), (2, 6), (-6, - 2)1 (12 

g = !( -8,2), (-4, 1), (3, - 3), (5, 7)} g = ((4, - 4), (-2, -1 ), (-4, 0), (6, -5») 

j = l(- 1, 11), (2, -2), (5, - 7), (4, -4») (15 j = {(  4, -14), (0, -6), (- 6, -18), (2, -2») (14 

g = 1(5, - 4), (4, -3), (-1, 2), (2, 3») g = {( -6,1 ), (- 18, 13), (-14,9), (-2, -3» ) 

: ~ ~~ .)lS" I ~ l , ~~ k,. JS J [ lo g ] (x ) , [ g 0 I ] (x ) ~JI 

j(x) =4x- 1 (17 j(x)=2x2 -x+ 1 (16 

g(x) = x3 + 2 g(x) = 4x + 3 

3 J~ 

~) ,r(x) = 6.5x : ~ I ..u ~ .:..Y ~.:.>~ x ~ ~ .:.>l5 I~ki .~l:.A.J 1 <J"' ~Y ~~ I ~~ (19 4 J~ 

.c(x ) = 0.75x + 1850 : ~ I ..u~ ~~ .:.>~ x c.L:;l 

..J~ x t.~ 1 ~1~I ~J if' ~ y=.J1p(x) 4.ll..uI ~I (a 

..J~ 5000) .J~ 1000) .J~ 500 ~~~I ~J~) (b 



r-l l ...,.. 35% ~~ e:::-U uP.J~~ ~ L; l?:' j La; o l~ ..) y L.. ~.r.. ~ (20I 

.~I ~ ':'>L.....o J~ 6.25%...)1 ~L.a.,-J ,\flu 2299 ~\1 i Or--' .:.> l5 I:'1-9 .~\11
 

J~ djL...;l ~ ) ":.L:.J \ r--' ~tJIJ' p(x) ~I ~ ) ":.81r--' ~ ~J\11 :-:r-:J I.) ~I (a
 

. f(x) ':'>~1
 

·~~ 1 e:!>J ~ [t 0 p](x) i i , [p 0 f] (x) :';4:-!1) .iL:.Jl r--' ~~\I \ -:r-:J l..L!1~i (b
 

~ jLiJ..::.lJ ~ y L..c!~ r.5 (c
 

:4J6:--- .)..l>) ' -J~ ~ 4.lbulS' ~} t .fix ) = xl + X -12 , g(x) = x - 3 .:.> IS \:'1 

(f) (x) (23 2(g . j)(x) (22 if - g)(x) (21 

.:,L:. lk.U ;;~I ~Wl:-J~ k. JS ~ ~}t I(x) = 5x , g(x) = -2 x + I , hix ) = x 2 + 6x + 8.)lS' \';1 
.:"i<r'LCD ~1 

h[f(9» ) (26 h(f(-5») (25 g[h(3» ) (24 
~L1:iJI.,.J ! ~~ ~
 

g[f(a2 - a)) (29 f[h(a + 4)] (28 f[ g(3a») (27 ...u.~~~ ,16:9<r'
 

'~.J ·I ;;J~
 

j (x) = x2 , g(x) = x :~ I 3.:l~':'~ 'il' (30 

j(x),g(x) , if + g)(x) , if - g)(x) :JIJ..L!I ~~~ \fJ .J.:>:-~t ~j~ (aI 

...l>IJ J I..l>l LS.f--" ~ I( x), g(x) , if + g)(x) JIJ..L! I ¢~ ~ I ~~ (b 

...l>IJ JI..l>1LS.f--" ~ f(x), g(x) , if - g)(x) JIJ..L! I ¢~ ~ ~~ (cI 

j(x), g(x) , if + g)(x), if - g)(x) J IJ ..ill ~LJ l u~l ~ 4j')W1~ I ~ (d 

lo .........Y J J 1414 i t... L ~Y ~ .:.r-lJ 1oLJIJ J~) I ol~ if ~l~ l~~ (31
 

: . - -\I I . -I.)U L

IT-""'::' '-'-' . 

y =7x + 6 :J~)\ .)..\.&

y = 5x + 5 :...LJI ol..\.&

.~yJ l ol~~ YJ ' J 1414 i t... L i ly\1 lol~~ X~ 

.J 1414 it... L ~Y ~ .:.r-lJ1.LJIJ J ~)J J501 .)..wl ~ 4.11.) ~I (a
 

,~y ~ .;)\.11oLJ\ ol~~ g ;J \..L!IJ'~Y ~ .:.r-lJ\ J ~) \ ol~ ~f;J\..L!1 ~ 15 \:'1 (b
 

~ if - g)(x) 4.l 1..L!1~ I:'W
 

2: -J~ k. JS ~ ~}t I (x) = x + 2 , g(x) = - 4x + 3, h ex ) = x - 2x + 1 .:.>lS' 1';1 

(/g) (-6) (34 (32[(f + g) . h ](1) (33 (f .g . h)(3) 

[h o (f og )](5) (37 [g o (h of») (- 4) (36 [f o(g o h»)(2) (35 

~ 4j')WI J lrJl Ii", ..) ~ 3.:l.J.a:.A u~ 'il (38I-,- '-r- I. JC (f • g)(x) (i) (x) 
j(x) = x2+ 1, g(x) = x·- 3 .:.> ~ lo~ if ·g) , (f) -:r-:J I..L! I 

• e 
...LSI ~ d P ol ~l .>J~ 1 JJ~I ~I 4!J~ (aI 

J I..l>lLS.f--" ~ ¢~ if ·g), (f) -:r-:J I..L!\ ~ WLu (bI 

...l>IJ 

·if ·g) J (f) -:r-:J I..L! I ~ 4j')W1~ ~ (cI 

1 

2 

3 

4 

5 



.l f og] (4) =a0~ ~ f(x), g(x).:r.:Jb ~) 14>~ ~L.... (39 

~ If 0 g ](x) :JIJJI .)~ ~.) y:..JIJ r-'...) i ~ I ~I~' (40 

.~G:-l L!'J ~~ 4-::G:-l ~~ . f(x) = x2 + 2x - 8, g(x) = x2 + 8 

:>~\ 

( f o!Ju» = f{!J (x)] 

=(x 2 + 8 j + 2x - 8 

=x~ + 16x2 + 6'1 +2x- 8 

= X~ + 16x2 +2X +58 

~) 

(fo!Jtoo =f{!J(x)] 

= (x 2 + 8j +2(x 2 +8)- 8 

= x~ + 16x 2 + 6 '1 +2)<.2 + 16 - 8 

=x~ + 18x 2 + 72 

:~'l l .:r.:J1JJI ~ J5 J~ .)...\.?oJ f(x) = ~, g(x) =R 0 15 \~ l I ~ (41 

f (x) •f (x) (b g(x) •g(x) (a 

. \~\~ r.? J i\:,:;\::. ~ )(,~\~ ~'ll ~\ ~ J5 "':-";15 1~1.)..l:>- f'>=~ (42 

·~G:-l~J 

.f :JIJJ\ J~ u,JT--- g U(x)] :JIJJI J~ 0~ (a 

.g :JIJJI J~ u,JT--- g U(x)] :JIJJI J~ 0~ (b 

f(x) = 2x + 4, g(x) = x2 + 5 015 1~ 1 (45 

:,-?JLi f lg (6)] ~ 0~ 

38 A 

43 B 

86 ( 

261 D 

g(x) = x2 + 9x + 21 , l1 (x ) = 2(x + 5)2 0 15 bl (44 

~ 11(x) - g(x) :Jl.ill o ~1 :JIJJI W 

k(x) = -x2 - 11x - 29 A 

k(x) = x2 + llx + 29 B 

k(x) = x + 4 ( 

k(x ) = x2 + 7x + 11 D 

(3- 9 ...-J-'.lI ) : ~'.l l J I."JJI ~ jSJ ~I )A.~~I~ ~.,, 1 

f(x) = 2x3 - 5x2 - 28x + 15 (47 f (x) =.0 - 4x3 - 7x2 + 34x - 24 (46 

(3-8 ....) .JJI) : ~'J I J I."..lJ1~ jSJ ,~I." ' :i.:JU I ~I." ,~~I~1.)L.i..,.;.)U ~1.)..w\ .?~ \ 

f (x) = 2.0 - 3x3 - 2x2 + 3 (49 f(x) = 2.0 - x3 + 5x2 + 3x - 9 (48 

~ ~ , d.~ i ~ ...u..: J5 .)1.oWl ~ ,-? iJ l JykJl ~~L:J I )~I L. . 12in, 16in, 18in •.)~1 JJ~ (50 

( 3- 6 ...- J.JJ I) ~ 5 98 5in3 

(x + 2)2 - (Y + 5)2 =4 , Y (53 3x2 - 6xy + 1 = 4 , Y (52 5x - 7y = 12, x (51 



~I ~~I 

inverse relation 

~1:..J 1..lJ 1 

inverse function 

@i~l~ 
, . 

~~I0-" ~ ~ I • 

4l 1..lJ1 ~I'.j .. 

•~I 

J i) ~~..:.:.lS I~! • .:u..i • 

~ ~~ ..J,:i...:i ( 4l I. 

<.s.»""J ( ~ 4l bJi) 

. "1('i 

obeikaneducation.com 

~':~\l41J 
'0r'JIJ:;J..u~ ';';JLQ.. l:? .)~1 J~)I ~ JJ~I JJ ~I ~ 

JS u~LQ.. 4:lY ~ -;J\ u1J')IJ..uI .)..!.Y j:...; d = 0.267 r 4J 1..u IJ 

J')IJ') JS tYLQ.. 4:lY ~ -;J\ u :; ~) \.)..!.Y .u ~J 'l:?.).Y-" J~ 

r ~ 3.75 d ~I 0~ r ~ ~~ ~U I,;.H~ I Jo- '0r i 
. ~U\ 4J1..lU ~ 4Jb j:...;J 

.{(I, -2), (2, 5), (4, -I)} ~~4 .6ABC ..rJ)J ~ ~ I A.....~ 

. ~L:-:JI ~ ....A..P J . 4.1 ~1 ~ ~I ~Ji 

CIJj'Jl u L;I..G..l u4~ ~ ~I .;j~\ .) ~'j J .¢~ .;j~ 1 ~ 
.{(- 2, l ), (5,2), (-l,4)}:...j" ~\ .;j~\ 0~ . ~rJ l 

..rJ) J j:...; ~i ~ 4.1 ~I .;j)l,JJ ~rJl CIJ j <:; 1~ or 
.y = x ~1 J.".,.- 6ABC ..rJ) J ..r ts::....;1~ 6A 'B 'C' 

A = {(1, 5), (2, 6), (3, 7)} B = {(5, 1), (6,2), (7, 3)} 

4:! wS'-a.tt JtJ6.LttJ ull~t 
Inverse Functions and Relations 

: cr l:;JI Jo~I ~ I ~! ~J I ~ ! lS~~ ~~~Ir:rJS w~ . ~I ~t 

.(b, a) ~."...,JI ~J.}JI ~ 1$» :"11 u~ 1 ,(a, b) ~.>A UJ ~ ~ I"""," ! u~1 WS 

4J I..u1.j ~rJl CIJj'J l ~ LJ.:i~ ,~I .;j~ IJ .;j~ 1 .j ~rJl CIJj'J l ~ ~ L, 0) 

.f-l(x) Y")~f( x) 4J1..lU ~\ 4J1..u1 J! y",r-J . ~I 4J1...uIJ 

4.Y~ ...j"~I ~ ~IJ . ~rJl clJj'Jl or 4.Y~ ...j" .;j~ 1 wi}..i; •~I li~1 .)~ I 

J ~ ~ ,.;j)l,JJ ~.r" cJj JS uL;l..G-l u~~ ~~ (f 4:lY J~I ~ '~ ..I'~I clJj'Jl or 
. 4.1 ~1 .;j ~1 J ~ yo L", I.LJ ,4.1 ~1.;j~1 LS.L yo .;j~ 1 

~~~ 

crJ)J uL;I..G-) j....; {(-8, -3), (-8, -6), (-3, -6)} .;j)l,JJ ~rJl CIJj'Jl ":"';l5I~) • A.....~ (1 

.JL:-:JI ~....A..P J , 4.1 ~1.;j)WI...l::- J\.; '~JI)I ~li d:.. 



a........s:ar l A11JJI I'
- ~~ 

J.o..Q..!1 j I ~! f(a) ::: b .:,,~ ' LS~~~ Al I~ f , f - 10A JS .:"lS I ~! I~t~' 

I :' (b) ::: a .:"lS , ~! 

J:' (x) ::: X+ 4 '?'" ~I 4:'J 1~j f(x) :::x - 4 ~ 'JUA 

J - l(2) ~ji J(6) ~ji 

f - 1(x) ::: X+ 4 f(x) :::x - 4 

i : ' (2 ) ::: 2 + 4 ::: 6 f(6) ::: 6 - 4 = 2 

Alb f(x), f - 1(x) 0A ~ .:"J(6) = 2, f- 1(2) = 6 .:,,~ ' LS~·~ ~ i ~j 

~'41 I~ 1 

AlI ..1J1 i - f - 1 
~ 

)'.:u J 4J l.ill ~ I 

.~i~ (- 1 ) 0i 

.h.>J1 .J~1 J~\ ~....;i}j:; .~t.;.:..;.,)b 0~ ~''l'1 ;.,)I..ll\ 0~ ,~i ;.,)\.) ~ ;.,)1.) v".r~ 015 \~! 

015 \~!~..l:>.:J ~\J\.h.>JI .J~I J~I ~ '~4) .'1 ri ;.,)\ .) ~ dj)WI "':"';l5I~ !;ij~ y i)\ 
. '1 ri ;.,)b ~ ;.,)1.) o:~ 

y~ 

o 

~f(X)1 y 
I y = g~x)~-( 

x 
x 

o 

c} ,;.,)I..lli ~ ~ ~i ~ r"'.J ~ ;.,) \..ll\ ~ ~ ~i ~ l$i r"'.J ~ '1 

;.,)I..ll\ v"~ 0~ '1 \.iJ . ~ ,J" .;5i Y =f(x) ;.,) I..lllv"~0~\.iJ ' ~ ,J" ,;5ic} 
.~ b Y ::: g(x) . ~i ;Jl .) t....., . u · 

...l>I) JI..l>l.sy::..... ~ L;;~ 4--~) ;.,)I..ll i j.. ~ ,~\J I ~1..ll1.:.r J5' cr~ ..l::-)i 

I(x) ::: 2't - 5 (a 

x, y cr.~ \ ;") '1-l; ;.,) .)~ ;.,)\..ll l ~ L:5 $ i 1 ;;~1 

f(x) ::: 2x - 5 -> Y = 2x - 5 

;.,).)WI J Y ~\) x ~I 0" J5 ~ J-l; 2 ;;~I - . 
X = 2y - 5 

.y ~ ~4 ;.,).)WI J>- 3 ;;,w-JI 

X = 2y - 5 

~;h.U 5 ~w.\-! x + 5 = 2y 
x+ 5 

2~~# 1~ - 2- = y 

.y ~\,J" ~-l;f-l (x) c!' 4 ;;,w-JI 

X + 5 f -l ( ) x + 5Y = -2--> x =-2

- 1(x)f = x ; 5if f(x) = 2x - 5 ;J1..ill ~I ;J 1..ll 10~ 

~ v"l.S:.ul if f - 1(x) = x;5 ;J1..ill J LJI~I) 

.y = x ~\ Jy- f(x) = 2x - 5 ;J1..ill JLJI 



AJI.JJ IlY'~ JI.J-Ut 

J4= ~b t~ '~f 

~ ~<.:J"-:i , AJI ~ 

' c,r"' i~ I .k>.J 1 J4='> ' 

~~ f AJI.JJ10"-:i..,i 

.~"-:i ' .k>.J ' J~' 

j(x) = X2 + 1 ---. Y = x2 + 1 

x =y2+ 1 

x = y2 + 1 

x - l =y2 

~~~.,:.JI..)~I:";"~ ±v'X=T = y 

y = ±v'X=T 4 :;.,w.JI 

~ I..ul~ ifLc(..;1~ I .?"~ Y = ±v'X=Tt;;~ ~ 

.y = x ~I J y>-j(X) = X2 + 1 

~~~ 

...l>IJ ~1..l>14.S~.)s- ~~ 4--~J ~I..ul ~ ~ ,~':J I .:r.:J l..u l :.T' JS if~~J i 

2 r, X- 3 ( j(X) =3x (28 ; (x) =-"5- 2A 

- --) 
c!JJ ~J ,'1 r i 4.S?~U~ ~b~ LJ5 ~ 0l;J 1 ~ ...:....; l5 I~ ! ~.b..j ~ 1 ~I 4J1.JJ1:.,.. ~l:al 

.:r.:JI..uI,f J5 0~ d (x) = X o~~ 1 ~ 1..u l l.?J~~ J5 .j ~ U I0 l5 b~ .~;,f J5 ~~ ~ 

.4.S? ')U ~ ~b~ 

~14JI.JJt 

~.;-3 wLS 1:>1 ~3 I:>! l.S"">~ ~ 4J 1.,{, 9 ~I...IJ I ~ JS w"s.:; 1~1~l 

.0.1:>1.>...,.]1 4J l...IJIl.f3~ ~ JS 

wLS b !~3 I:>! l.S"">~ ~ 4J 1~ ~ JS J43 f(x), g(x) W!:;JI...IJI .j,Aj11 

.[g 0 f] (x) =X3 [f 0 g] (X) =X 

· ~~l ~J ~ 'j r i4.S?~~~b~~bJSjA>~..l>~4k.[f)JSJ 
1j (x) = 3x + 9 J g(x) ::::'3x - 3 (a 

~14J 1-U 1 

~~'0i...si:; 

.o ~ ~1 ~I..u l 4.SJ~j(x), g(x) .:r.:J1..u1--:-:5; 0~ JSl; [f 0 g](x).., [g 0 f](x) 

[g 0 j](x) = g[j(x)] AJl.JJ 1 ~ JS <$"'~[j 0 g ](x) =f[ g(x) ] 
,/(x) = x o-,:,b....,J1 

= g(3x + 9) =j(~x - 3) 
~ JS 0y::J -.ill;'.., 

~ AJ I~ ~ I.JJ I = ~3x + 9) - 3 = 3(~X - 3) + 9 
. <.S....->~ 

=x+3 -3 =x = x- 9 + 9= x
 

.[j 0 g ](x) = [g 0 f](x) = x 0'1 4.S?~U~ ~ I ~ .:r.:J1..u1,f J5 .r- '0~ !
 

2j (x) :::: 4.-r , g(x) =2VX (b 

[j 0 g](x) =j(2vx) 

=4(2vx)2 

= 4(4x) = 16x 

.l5.r=-')U ~ ~ I.) ~ J5 ~ '1j(x) J g(x) ~1 ..u 10~ ,[j 0 g ](x) =1= x 0i ~ I 



·.< .3(;+1
f(X) = 2r - 1 ,g(x) = V~-2- (38 f(x) =3x - 3 , g(x) = ~X + 4 (3A 

-- - ---' 

: ~)i l ~'.>WI,y ~ ~I ~ '.>WI ~Ji 1 JUA 

{(- 2,9), (4, -1), (-7,9), (7, O)} (2 {(-9, 10), (1,  3), (8, - 5)} (J 

: ~I J JI ~! ...sr-o ..)& ~ ~ 4-~J ;U1...Ll1 j.. ~ o ~)i l JIJ ...Ll1 ,y J5 U'"~ ~Ji 2 JUA 

h(x) = x2 - 3 (5 g (x) = 4x - 6 (4 f( x) = -3x (3 

~ ~ i i ...s?~ ~;Ub r;Ub J5 j.Jl>.:>~,,; 4 w u .i J5 J 3 JUA 

. .< f (x ) = 2r (8 1 3f (x) = "2x +"4 (7 f(x) = x  7 (6 

1
g(x) = 3"vX g(x) = 2x 

43" g(x) = x + 7 

: ~)i l ~'.>WI ,y ~ ~1 ~ '.>WI ~Ji 1 JUA 

{(3, 0), (5, 4), (7, -8), (9, 12), (11, 16)} (10 {(1,  5), (2, 6), (3, n (4, 8), (5, -9)} (9 

: ~'J Jl ~! ...sr-o ..)& ~ ~ 4-~J ;U1...Lll j.. ~ o ~)i l JIJ...Ll1 ,y J5 U'"~ ~Ji 2 JUA 

y = - 2x+ l {13 g(x ) = 5x (12 f(x) =x +2 (11 

h(x) = x2 + 4 (16 
5

Y = -3"x -8 (15 
x  4

h(x ) = - 3 (14 

y = (x + I ? + 3 (19 f( x) = ix2 - 1 (18 f(x) = 5x2 (17 

~ ~ i i ...s?~ ~ ;Ubr;Ub J5 j.Jl>.:>~ ";4 w ~} .i J5 J 3 JUA 

f(x) = x + 10 
8 

(22 f (x) = -~x + 3 (21 f( x) = 2x + 3 (20 

g (x) = 8x -10 g (x ) = -3x + 9 g(x) = 2x  3 

f(x) = 2 ~ (25 f (x) = (x + 6)2 (24 f(x) = ~x3 (23 

g(x ) = t x2 - 5 g(x) = vx - 6 g(x ) = yr; 
,y ? I j5J ..y o.Jl:-- 4-..biJ .;.110 1?pl .:> ~ 0l5 1 ~ ! I J~.J (26 

.k(l ) = 121 ;;JI...LlL ..;.y J . . . 1\ . ~ u:.r:-

Lr-?\ 0 \? ,y I J""-" .r- .;.11c(l) ;;J 1...Ll 1~) (a 

o...l>-I) \ ? p i .) ,'l\ ~' . 11 .:>,}}1..r--r ;;J \.:> ~) (b 

. ~I;;JI...Lll o pS\"""":"'" 

. ;;J I ...Ll \ v~ ~) {a 

.36cm2 4-:>L.. o)I .:> ~~ .:>~~ v~I~1 (b 



:~i ;Db 6.:-i'l1 Jlj...lll .:r ;Db J5 cr~ .)lS 1'; 1~..b.:.l ~~I .h>J1 J~I J-.:-.I 

g(x) = 3x + 7 (30 h(x) = 2x2 (29 f (x) = .\-3 - 8 (28 

4~ \J1 .r-l1.:r 3.5% r./' ~;:;)'1 r Jr-=JI ~ ~l5I';k! . J ~ 2500 & ~:>j ~;:;)'I<'y',> if ~...lll> lS~1 I ~ (31 

~~ ~\1I .r-l1 W .'1L.) 223 ~1 ii.r.-i .J 

. ~~~I ii).rJ1 ~):> J l~r-U 1ii).rJ1~):>.:r ~y..:lJ F(x) = tx + 32 ~1~ , :iJI..»Jt ':'~JJ (32 

·lS..,>-'yU ~;D b l..+-- J5 ~ F(x).J F -I(x).)1 ~ ~ .F - I (x ) ~.Ji (a 

~ F - I <-t")~~ (b 

. n = 0, 1 ,2, . . . ~4 Y = x" ;D1...ll1 J-ol:; , :i J .J.a:iA ':'~ :iI (33 

.ti = 0, 1 ,2, 3 , 4 ~ \~.a~ y = x l1 J I.J...ll1 J.. I ~~ (a 

. J .J~ <-i ~t;~ ~~1 JI.J:> JI.J...ll1 o~ «r'h u~ .;J1 n ~ L. I ~...9~ (b 

..)5 :>~ n .)1 d:'; ~ 44 1JI .J:>f(x) = xll J I.J...ll1cr~ t.",~ .) ~ .;JI n ~ ~I 1 ~'.!1...,;j (cI 

·~~1~.J . 1~1~ ..rJ- ) 4 ~l.:>-1~ .J 1 4wl:> ~ ~'J I~I ~l5 1 ~ 1 :> J.:>. I ~~ (34 

" .G..:\ ~b ~ "1 4---~ 0\! 4 ~b ul::....:; "1 4,;JIvJ\ ~\5 \~~" 
. 

·lS-.? )u ~ 'J \:> l..+-- -J..s,)I.:r ~.J ' ~14-:lb.J 4'Jb ~ 'II.;", k 1 I ~~ 4IL... (35 

~ f (x) = 3X:; 5 : 'J I.ill ~ 'J I:> r./' ~'JI J I.J...ll1 ~1 (39 

2x+ 5g(x) =2x + 5 ( g(x) =- 3 - A 

2x - 5 0 () 3x + 5 Bgx() =-3- gx =-2

~ ~4 L-., L?l.; .f(x ) = x2 + 3 , g(x) = - x + 1 .)l5 1 ~1 (38 

~f [ g(x) ] 

- .r3+ x2 - 3x + 3 ( 
2x - 2x + 4 0 

(4- 1 '..... )~ t) :~4 L-., J5 ~..l::- jl; 4f(x) =3x + 5, g(x) = x - 2 , h(x) = x 2 -l .)lS 1';1 

h[g(I) ] (42 f [h(- 2)] (41 g [f(3)] (40 

\;.ti ~Li;) ..t:j>--, 4~ \J1 ~~ U J .,,1 JI.;",I3 ~8ft )~..t:~ Jyb\J 1~~L; Jyb 4.....;~~~ ~ u-") ~ ~I.-A (43I 

(3- 6 ,..... )~ I ) ~4104ft2 4-:>-L. ~l5 1~ 1 d:')\1 1~ :>~ i L. .~\1 1 ~~ L; J.,,1 Jl.;",i 3 ~ ~ J.:>. \.J 

(3-1 ' ~_)~ I) :~4 L-.,..Js ~ 
4 - 3~ (47 1 + i 
1 + 21 1 - i (46 (v'6 + i)(v'6- i) (45 (3 + 4i)(5 - 2i) (44 





':r..y~t -.J~~t U~~.J Jt.J~ 
Square Root Functions and Inequalities 

~l:~~ 

, T=2n VI :~.rJ I.J..w I4J I~ JJ.t:.JJ t?.JJ..u I.:..r-) 1~ 
t?jJl '.rJ1.kyA.-J1uL:; g, rl..,;'\1 4 JJ..L:.:JI J~ L '-./1;J4.:..r-)1 T ~ 

. ~..T' ~L; J-<.l [;~ 32 t?J~ 

~,~ ~.rJ I.J..w 1 ~ 4Jb uy ll~ ! 1~.,:;JI .)~ 1 J I.J.:l 

.4.u.b:JI4JI.u1tiji.:..r- U </'J .~.rJ 1 J.b:JI4Jb 

fIx) fIx) = VX f(x) =Vi< 1( /,, "11) ~.....rl OUI..l!I 
x 2:0 

{x Ix;::: O} 'J~I 

{f(x) If(x) ;::: O} •.>-wt 

x=O,f(x) =0 Y~IJX~tI 

x<O 

x ---+ 0, f(x ) ---+ 0 I ~~ ~ OUI..l!I ..!1",.Lu 

X ---+ +00, f(x) ---+ +00 

.s.l.4!I.J J~I u.!.! ,j 

.j(x) = ";x + 4 :4JI.ill <.S...wIJ J ~I .:..r- .J.s .:.r.? 

.<.S ..wJ ...; .;~'1..w 1 ~ f( -4) ~Ji .) ~ L:...;.b.i; I ~ «, .11..w14Jb Jl.>....y .. ~~..r'.J . . 

. ~L~\..l>~.J..w \~L.f(- 4) = v'-4 + 4 = 0 
.~~I ~ I x + 4 ;::: O 

.(f(x) If(x) 2: OJ yo L5..wL; ,~ jJ 
x;::: -4 

.(x Ix ;::: -4) :yo J~I Jl:J4J 

~~,~
 

:~':J I ~,.u , .:..r-~ <.S...w IJ J~I .:.r.?
 

f(x) = v'x + 6 + 2 (18 f( x) =~ (lA
 

'::' I.)~~.:.....), 

. ~.;; I~-,~ <.$~ 

~.•~.II .) ~ I4J b 

square root fu nction 

~.)~ I4J I~ t 

radical function 

~~ I .) ~ I ~l+'-o 

square root inequality 

~~I11J 
.)-, ~I JI-" ~~ ~i • 

.~·I-,~~I 

'::'l.4:l+'-o ~ 4:' ~i • 
. ~~I .)-, ~1 

obeikaneducation.com 



.s-4J IJJ~1 

~-'-4Jlj J~I ~j-l.> 

~':'~I-I.> !~ 

'.) ~I '-J IJ ~ h'-; 

~~l Jlj.JJl 

~~I '.)~IJlj' 

'",",,=i ~i Jlj~ <r' 

~~ I'.)~I '-JI~ 

.J.. ~i , ~i '-JIJ ~ 
2 -

-1 

-4.5 

-3.8 

-5.5 

-5 

-3 

2 

o 
- 1 

-3 

- 2 

.{xlx~h}~J~1 

O\_~i bljl' h 

. ~~ h w:,1S I; ! ,~ 3-1.>j Ih I.) I~ 4.>'.) ! 

.¥L.. h w:,1S I; ~ , ;.; ~ 3-1.>j Ih I.)I~ 4.> Ij! 

: ~ I ..L.> J ~~.:>..l>-J '';4 k. ~b JS?~ j.. 
y =Vx- 2 + 5 (a 

~I .(h l k)=(2 1 5) ~ ;J1.ill LS~ I ~I 

.~~ ;JI..u1 j.,.J 'x ~ 2 ~' x ~ if ~ .J~ 
yo Y = ~+ 5 ;J1.ill Jl::-!I ~I .:,1..b-)t 

...,.. Ijl c: if(x) = vx;J1.ill Jl::-!I ~ Lk~ 

..b- '1 .'p\l 1J luI.G-.J 5.J ,~I J L:.";.G-.J 
.y u.:>\j 'x u.:>lj ~ ,..j l):>\I I ~ ;J1..u1 ~ yL 

.ly Iy ~ 5] yo LS..wI.J ' [x Ix ~ 2] yo J~ I 

WLu ·-:'I.J.-rl JI .:l I. ~.": _ •. ~.- J . .J v::-

2 5 

3 6 

4 6.4 

5 6.7 

6 7 

7 7.2 

8 7.4 

f (x) = i~ + 3 (28 

, {x I x ~ - 3] yo J~I 

.ly Iy :5 -1] Y'LS..w\ 

,)~"iI.J ~t I a 

. x .;~I J..9> ~ ~~I ~\ w~ a < 0 w:,1S I; ! • 

.~I.;~~~\~\w~ ,lal > 1 w:,1S\; ! • 

.G....i _. 'luJ\~I '~ 'O < \al < 1 w:,1S 1;1 •- '.) ~ r,T -. - u . . 

~j.)blj! , k 

.{((x) I((x) ~ k} ~ ~...w.J1 

.;~\ J\.J..u Jl::-!I ~\ .p J.r=-J.l vx ~)\ ;J1.ill Jl::-! I ~\ .p u~y-=JI ~ ~ 

.~.rJI 

.~~kw:,1S 1;~ ,~~luJt3-1.>j Ikl.;I~4.>ljt 

.¥L..kw:,1S \;~ 'J.4....~luJt3-1.>j Ikl.;I~4.>lj! 

y = -2Vx + 3 - 1 (b 

~ .~ ~ ;J1..u1 J-o ' x ~ - 3 ~ ' x ~ if ~.J ~ ~I .h = -3 ~ J ~ LS~I ~I 

Jy>- (f'K..; '1 \ c: if(x) = vx;J1.ill J l::-!I ~ Lk~ yo ;J1.ill Jl::-!I ~I .:, ~ '4.:JL a .:>1 

ut.;..<..;J 1.:,~ , Ia I> 1 ':'1 ~.J ~\II J le.G-l.J e.G-.J.J .;L)I J lu l.G-.J3 ...,..l j !.J .y = 0 ~I 

' ~\J~J l::-!1 



;; ~ ",,=,>b J-, ~ 

(I~~I ,"=,,=,,~ 

..tJ".t.. ....... IJ ..L1 ~ ~..-J I 

.AJI.ill ';'~I ~I 

: (7, -5) .r.:>-I 

o 0 
, 1.11 

4 2.22 

6 2.72 

8 3.14 

10 3.51 

, 
:C L..... . . -\' I . -' WI· -j,s I: ., • . . .:.r.--::' 0:-:!. ,:r cr: 

f( x) 2: V 2x + 1 (4A 

-5 < ~- 6 

- 5 <V3  6 

- 5 <  4.27 ./ 

luLu .-:tl ~t~LW~_ _ . ~J- j . _ . _ 

¢ ~ y < Vx  4  6 ~ L.;.:-JI j.. 

.¢ ~ y = Vx- 4  6 ..wI j.. 

~I':>~ , I( cr yi y )) '-? ~ ~l.;.:.<J10 1 ~J . {x Ix 2: 41y" J~I 

'U I'-?' .. 
.J~I ~J ,..wI ~ 6..ll.k..J1 ~Iy" ~~ 

. ~ L.;.:-JI ~ ~I ..t5\.;J ,6..ll.k..JI ~I.j ~;:>- I I ~ 

T I 

I 

~ ~ 
I ..... f
~ I 

v I I 
o 1 23456 7 89 L 

~1 ""~~ JJ ....:..,J 1 J "J.> 

10 
9 
8 

- 7 

~ 6 
.J ' 5 
~ 4 
~. 3 

2 
1 

f(x) < -~ - 4 (48 

~ il~i 8 JJ41J.,1 0151~! ,:?JJ..u1 cr)1 L. (b 

.t;..;; ~ I ; 3.14 0§..? ':?JJ..u1 cr)10~ J J ~\ J JL::JI LJ~I ~ ~ ~ 

~~I j~1 J'.J.:l J:!.b.:a ~~I~' J~I 

T = 21'C {f; ~I..ul J~4 JI~4 T cr)1 ~~ ~ '-rJ..ullh ~I~ ~ l ~ W 0P J !V)4 
' i l ~)r 4 JJ4 1J.,1 L y...; ~ 

.os t s 10 o~1 J ¢ ~ ~I..ul.h j.. (a 

¢~ ~ ~J . ~.rJ 1 j~1 '-?~ ~l.;.:- </' ~.rJ 1 J.b:J1 ~~ I ~~I j~1 uU:!1..;UA 
·IS';:>-\II u~ L.;.:-J 1 ~ ~)o y.. L; ~ 

~,~~ 

,)~ y...; F ~ , F = ;ooYf : ~ I ..u l ~L......:.....4 ')J..L:.. .}J u ljl,.?>1,),).} J.;~ ~ I '::'~ l (3 I 
.o s t « 10 oraJl J t;~ ~ I ..u l . h y.. ·J1)4 ~ ~l o .".9 ~ dJ.:5 T ,~L;j l J u ljl,.?>')II 

. .JL1) 3 ..L.:JI 0.".9 .:>.,>:; L. ~ ,)~.rJ1~JI ~ J 

ro y l I I I I 



j(x) = vx+8 -2 (3 j(x)=~ (2 j(x) = V4X (1 

j(x) = 3~ (5 

j(x) = - V3x  5 + 5 (7 

j(x) = Vi  2 

j(x) =tVX+4 - 1 

(4 

(6 

d..Y ..,-J1 v ~ ~ 'v = 356Vd :6J .)L....J \ J~~ <..j' L; ~...:.> ~Y' d..Y .r: ~ ~ . ~ ~ (8 

W 01 45 km jh ~r-I Id..Y .r: ":"';l5 I) l .d?}-$.J~ ~W I ~ .b...... P d J ,~L.. jSJ d?}-$.J~ 

.?}-$.J\~~~~J>;- ,-:,,)i .) 1 ~~ 1,-:,, ) ~ ~W\~.b......p 

3 Jl:.A 

j(x) ::;~+ 2 

j(x) > V2x  1 - 3 

(10 

(12 

j(x) ?- Vi + 4 (9 

j(x) <  2VX+3 (11 

:t;L, ·t t...... ~\.:.. l< I ~ .- " <../ . -. (f' U 4 Jl:.A 

j(x) = 4Vx  2 - 8 (15 j(x) = Vi - 6 

: ..;~ ~ :Ub ~ <.S..4JIJ J ~I ~ 

(14 j (X) = -V2X + 2 (13 

1 Jl:.A 

j(x) = v;+l (18 j (x) = -VSX (17 j(x) = V6X (16 

j (x) = - 3VX+7 + 9 (21 j (x) =iVx + 12 + 3 (20 j (x) = ~ - 10 (19 

~ r l .b\J~ d t.LQ.;) ~ ~.J:, y4-l r j ')Ul '-i lyJ ~ t ~.;.:J I ~) I':"l5 1)1 I ~~l:' j..4.4J 1 (22 3 Jl:.A 

~~) \ \..i..a. J JG:-~\~ ~.b ~ ,abJl c? ~ ~G 11~ Jh.~ I ) ~ . t =~ 6j')W~ 

~ w ~i ~ 4JJ; ~d ,-:"W\J \~..Lo ..} o)j..l..l \ ~.rJ \ d..Y .r" ..:...;l5 \)1 •:iJtj..L1t A.:a.)-A1 1 (23 

.) \) · i \ .b\J ~ -r"i) \ t.LQ.;j)l 1h J <o..;GjSJ r \.b\J~ 0\ ~)l l d..Y..,-J \v ~ <V =VV2 + 64h : 6j ')W~ 
.4J <.Sy:.-. .}.)i LJl..,aj L. ...w:. 90 ft/ s ~.rJ 1 d..Y .r: .:" ~ .:"i ~\~ 

•.......i,;r-II..!..lJ) ~ jJ.) L,..., 0 u, 10 ft/ s ..,I'~I ...w:. ~.rU .\.; 1~)l 1 d..Y..,-J\ ..:...;l5 1)1 (a
 

~\ ...w:. .\.; 1 ~)l 1 ~.rJ 1 d..Y .r" ..:...;l5 1)1,~ I t.LQ.;) .:"~ .:,,i ~ r5 ~\ o~.T- L. ~....?- (b 

YlOft/ s 



: ?~ .j~ k. ~~ J5 j. 

y > VX+6 (25 y <~ (24 

Y > 2VX+7 - 5 (27 Y 2: -4v.x+3 (26 

Y ::; 6 - 3YX="4 (29 Y 2: 4v'X"="2 - 12 (28 

~ \ ..PJ I ~ ~U\ .6....b u~ o)-;:-..J\ 6..Y .r: -4~ '..r.;-' ...:..,.)l>- J5...l.><: )J1~\ 0)b1~ I :;.)~ (30 

JoL...,. j ,6..YL. J50 J~'Y ~ 6..Y .,.-11 .r-v ~ ' v = V 30jd :;;J .) L...JI J~~ dl~ J (JoI.;.J I) 

.ji uP) \ ' LY..;hJ\;;Jl>-~ ~!.ll>::>- ') 1JoL...,. .ji ~ 'r \~'Y~ u~\ !.ll>::>- \;i Jyb d ,!.ll>::>-')1 

.j= 0.6 

.25ft uP)'Y~ ~~ !.ll>::>-I ; i Jyb 0)-:-.... 6..Y.r' ~) (a 

n :'l:;~"';J ~ Cl;,;...; L:.~ ~ ,35 rnil /h 6..Y ~ ~ ~)l.:-- -':"'; l5I ~ ! (b 

...j"';) \ ~ uP)'Y ~ u~\ !.ll>::>-I ; i Jyb ~~ ~ ,o...t>-IJ OJ" O)l.:-- 6..Y.r' ...::...-i>:-L,a; 1~1 (c 

. ~ld ~J ~o ...t>- IJ OJ" t?"LW \ 

R=RW (3 3 
-16 

I 4 I 
-I 2 ~ 

-4-20 2 4 6 8 10 12x 

~-4 -~ 
tI = ~ ~L ~_ ~ -, 

"-::--41 u~~1 ~<::J :\../'11"':"' ')1;.] \ JIJ...u1 ~ Jlj--JI I~ .j I :;.)~ "::')l~ ~ ,i 'rl' (35 

.~?I)~IJI J...u 

I ((x) = 4~ + 3 1 Ig(x) = V16x + 1 - 6 I hex) = vx+3 + 2 I 

. ......A; J l...t>-)' I t.5~ \ ~ ~U I JIJ...u1~ ¢t.:: j. I ~4--:' (a 

J' -Is ¢~ P (r'') I) ~) I ;;J1 .ill .jL.:-:J\ ~\~ --=:..r.-i l?.lJ1'-:"'~')\ L. I ~I J! Xj (b 
~~UIJ I J ...u1 

~ ~)I ;;J1.ill.jL.:-:J1~I .j ~i) ~ ) ~ L:; I.jL.:-:J I ~ -,~i .;1 1JIJ...u1L. I ! ~! J! -J (c 

·~G:- l r-9 

~~ dl~.j~~ . ......A; ) ..lW ~ L::..........;\ ~i)~I er.=J1...uI.ji J-'7- " ~ t:. ar(d 

~~\ u')~ ~) liJ 12J 8 ~ ...:.., ')1;.]1 J IJ...u I .j~I u')~ '1J~ ~I •~s~ (e 

~~.rJ \ )~\ JIJ.)~ J ...l..-..,o ~~ ~1 J-." y:J\~ l?.lJ1~I L. ,dl~~ ~~J ' 16J 12 

4 JIi. 

0i ~ ! """ I.) ' .::.J..w> "':; 

.:.,Ij-"'J JJ~{\ ~I 

J.>L..Ji 0-::7 ':'I.)~I 

JL.. .) !~ !'~,,:-,~I 

~1~~~J.lL...) 

.;;, 4AJ 1~~'I ~ 

http:l>-J5...l


.(5, 3);;Ju:j~~.) ,ly Iy S; 6) ~ 1.M .}.(x Ix 2: -4) 4l~~;.;.i.:::-4.1I..ll 4.1 ,)~ 0 1 I~ (36 

,) I~\II ;;..., ~ f(x) = VX 4.1 1..ll1\.S.M.} J~~ .;JI ~~\~I a ~ \... I >:!~ (37 

~ (R)~I 

.4.11,) Y = ±vx~ '1 1~W ~.} I ~I (38 

~~14t.; . y S; V5x + 15 ~~Ij;..r-JI~.J~)I ~.yJ5 y.. . ~l ~l (39 

~~1 .;.J'. ~~ 

I yI
 
I I
 8 I j..... _ ~ 

6 
4 -... 

I , 

2 4 6 8 x 
I 

-4 
-6 

- - 8 - - -1-'-lID
I 2 

.;.i.:::- 4.1 1..ll C;l,J1~\ ';.J~I~I~ (41 

"cr-: ci~ k-I.:? i 'if'::! ; 

~1 ,) 1 ~\l I ;;""~Y'J~ 1 (I 

Y=vx+ 3.5 -/' 4.1 1..ll1 (II 

~.7 {y Iy 2: 3.5j Y' \.S..wl (III 

.b.4! III 0 I ,I1 ,III C .b.4!II ,III B .b.4! I A 

- 64x6 .' ~ •: 8;:J ' x =1= a o).:-.JI v~ ci~ k- L? I (40 

8x2 A 

8x3 B 

- 8x2 C 

- 8.\..3 0 

(4 - 2 '~~J...J'l ~ '1 ri , ~ ?''.>\J ~ 4.1 1,) ~4.1b J5 ~ ,)..1.>- ci~ k- U j J5 J 
f(x) = 3X; 2 (44 f(x) =3x - 7 (43 f(x) = 2x (42 
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V 2x - 5 > 3 3 + V 2x -3 ~3 (75 

CV2x - 5 )2 > 32 V3x + 1 - V6+X > 0 (76 
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~ ~ i1,<.S,;>)U ~ ;jb ~;jb JS J"',)..A>- -i~ k. C-:Jj JS <i 
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