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L (2% +3y)(2x - 3y) @l Jols dasl 1 2-13 Jie
b=3y 3 a=2x as I T‘*“"‘“Lﬂ
(2% + 3y)(2x - 3y) = (2x)* - 3y)* = 3x* - 9y”
Square of a binomial i O13 &y 2 —III
(a + b)" = a’ + 2ab + b°
(a-b)*=a’-2ab+b’
 3x+5y) (1) w,nadl Juols dxsl @ 2-14 JGa
(7x* - 2xy)* (2)
b=5y 5 a=3x xe HI plasuil, (1)
(3x + 5y)* = 3x)* + 2(3x)(5Y) + (5y)* = 9x* + 30xy + 25y”
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b=2xy ¢ a=7x° - 111 r\..Lan ()
(7x% - 2xy) 2 = 2 2 2 _ 1004 3 22
- 2Xy) " = (7x2)" - 2(7x")(2xy) + (2xy)” = 49x" - 28X’y + 4x’y

‘ﬁ-u—‘ <IiS P ol O e ‘_}..ol:- Y
Product of a two binomials

(x+a)(x+b)=x2+(a+b)x+ab
(ax + b)(cx + d) = acx” + (ad + bc)x + bd

(a+Dd)c+d)=ac+bc+ad+ bd
(x+3)x+5) (1) o Jol> dxsl 1 2-15 Jl
(3x +y)(4x - 2y) (2)
b=5 5 a=3 e IV plasealy (1)
(X +3)X+3)=x"+ 3 +5)x + (3)5) = x>+ 8x + 15
d=-2y 9 c=4x 4 b=y 4 a=3x & IV plasely (2)

(3x +y)(4x - 2y) = (3x)(3x) + (y)(4x) + 3x)(-2y) + (Y)(-2y)
=12x*-2 Xy - 2y’

Cube of a binomial  pdd O3 CaSs —
(a +b)’ =a’+ 3a%b + 3ab® + b’
(a-b)’=2a’- 3a’ + 3ab’ + b’

(x+2y)° (1) 0,8l folsm dasi : 2-16 JEua
2y-5)* (2)
| b=2y 5 a=x xeV plusall (1)
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(x +2y) = x* + 3(x)’Qy) + 3(x)(2y)* + (2yY

= x> + 6x%y + 12xy° + 8y’
b=5 5 a=2y xe V plisil, (2)
Qy-5) =)’ - 35)X5) + 320G - (5)
= 8y° - 60y” + 150y - 125
Square of a trinomial 334> 45N & 0 — VI
(a+b+c)2:a2+b2+c2+2ab+23b+2bc
2x +3y +2)" i) ol dxl 1 2-17 Jle
c=z 9 b=3y 3 a=2x as VI r\mb

(2x + 3y + 2)2 = (21%:)2 + (3y) : (z) 2 4 2(2x)(2y) + 2(2x)(z) + 2(2y)(z)

= 4x° + 9y2 + 75+ 12xy + 4xy + 6yz

"+ b” Bawall ) 4L JaiS ) wpdll el o
Products Yielding Answers of the Form a" £ b"

O el ol oy i) Sy

(a-b)(a?+ab + b?) =a’-b’

(a - b)(a® + a®b + ab? + b?) = a* - b*
(a-b)a*+a’b+atbi+ab>+bH=a-b’

(a - b)(@® + a*b + a’b? + a%b? + ab* + b’) = a% - bd

I 3 el Sy 51U s Ly
(a-b)@!'+a™b+ab*+..+ab"2+ b ) =a"-b" — VII

(1,2,3,4,....) cor g0 peeed 348 1 Ly
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(- 29)(x* + 2xy + 4y%) o ndll fol> dasl @ 2-18 JUu
b=2y 4 a=x & VII r\.l:-r_,....*
(X - 2y)(:«:2+2)¢y+4y2):){3 - (2}/)3 = X - 8y3

O ol (Say Jed U

(a+b)a’-ab+b?)=2a3+b?
(a+b)@*-a’db +a?b?- ab’ + b = a’ + b°
(a+ b)(@®-a’b + a*b? - a®b? + a?b* - ab’ + b¥) = a’ + b’

L SIS jals oSay . 5ol s Lyes
(a+b)@a™'-a"?b+a™b?- .. -ab"2+b")=a"+b* = VIII
(123,400 3,k8 Cor g e 345 5] a0 Com

(xy + 2y - 2xy +4) w0l ol sl 1 2719 JUa

b=2 5 a=xy o VHI plusucl,

(Xy + 2)()«{2y2 -2xy +4) = (xy)3 + (2)3 = x3y3 + 8

Factoring Jelge (J1 Judxdl o

coeredl ) e pey e gy 3]l el

Gt sliadl e S0 M 1 2720 S
xX*-7x +6=(x- 1)(x - 6) (\)
x> + 8x = x(x + 8) (o)
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6x*-7x-5=03x-5)2x+1) ()
X +2xy - 8y* = (x + 4y)(x - 2y) ( > )
:4_.;.9 o Ledis Loy > 4& polynomial 3 gt S a1 I,
oY dalge i Juo S

S I3 e L)LYl b eyl il prasion ol e o
C(1-x6-%) 31 (x-Dx-6) o st S K-Tx+6 How O

3o et Jolse W 0S5 3 3] Al spusdl 5,8 e JUi
+1 o) Lt of

i SN o Malaad | efd sgasdl Ol 8 Jdow Wiay Ol Yl jamy S o
. (X7 -9/4) = (x + 3/2)(x - 3/2) o

Wead slas Y1 o dneme &8 o s Julows LSy Ol Y1 Lany i o
) e e i e ol (P -2)x+V2)x-V2)

Az S e f.JLA c 4SO Sl NV e 4 S o oy e S g
. doemenall slas Y i o2 rd ol gadl o Malaed dodseinal slae Y

Factorization Procedures Jalge (o Julxddl @yl o
Judoerl) Yl Bgio 0555 B,b L Lagd
Common monomial factor S A& i gl Jeladt (1)

ac + ad = a(c + d) Cyu,o

1 2-21 JGe

(a) 6x%y - 2x3 = 2x*(3y - x)
(b) 2x3y - xy? + 3x%y = xy(2x% - y + 3x)
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Difference of two squares sy oo @l (@)

a’-b®> =(a+b)a-c) | t__gsc_,.o

. 2-22 JGe

(a) x2.25=x2-52=(x+5)(X-3)
wherea=x,b=35

(b) 4x2 - 9y? = (2x)* - (3y)? = (2x + 3y)(2x - 3y)
where a = 2Xx, b = 3y

Perfect square trinomials 3gdod T JalS Al (&)

a? + 2ab + b? = (a + b)?
2 2 — (a . b)? .
a2 -2ab+b*=(a-b) Cyuﬁ

: 2-23 Jla

(a)x2+6x+9=(x+3)2
(b) 9x? - 12xy + 4y? = (3x - 2y)*

Other trinomials § >3 3gdadt SLadE (8)

x2+(a+b)x +ab=(x+a)x+Db)
acx? + (ad + be)x + bd = (ax + b)(cx + d) 8;3 yR

: 2-24 JGe
(@) x2-5x+4=(x-4)x-1)
where a = -4, b =-1
(b) X% + xy - 12y* = (x - 3y)(x + 4y)
where a = -3y, b = 4y
(c) 8 - 14x + 5x2 = (4 - 5x)(2 - X)

Sum, difference of two cubes (uaSe Ju @,ally foane (2)

a’ + b* = (a + b)(a? - ab + b?)
a3 - b3 = (a - b)(a’ + ab + b?) £y O
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: 2-25 Jiia
(a) 8x° + 27y* = (2x)° + (3y)*
= (2x + 3y)[(2x)* - (2x)(By) + By)*]
= (2x + 3y)(4x? - 6xy + 9y?)
(b) 8x’y3- 1 =(2xy)*- 1’
= (2xy - 1)(4x%y? + 2xy + 1)

Grouping of terms 3gdod! avexd (9)

ac+bc+ad +bd=c(a+b)+d(a+b) C}.‘;&o
=(a+b)c+d

;226 Sl

2ax - 4bx + ay - 2by = 2x(a - 2b) + y(a - 2b)
= (a - 2b)(2X + y)

Factorsof a"+b" a"tb" Jules ( ) )

: 2-27 JUe
(a) 32x° + 1 = (2x)° + 1°
= (2x + D[(2x)* - 2x)3 + 2x)* - 2x + 1]
= (2x + D)[16x* - 8x> + 4x* - 2x + 1]
B)x"-1=(x-DXC+x°+x*+x3+x2+x+ 1)

dguilin 394> 7 pkag e (7))

Addition and subtraction of suitable terms
x> +4 Yo I 2-28 JUu
SE 3 (u—‘-‘-"—‘-’f'” 4 9 X" (g o oS Sl innp) 4% Cfl’j =

X+ 4 = (x* + 4x% + 4) - 4x2 = (x% + 2)? - (2x)?
= (X% + 2)% - (2x)?
= (X% + 2 + 2x)(x? + 2 - 2x)
= (X* +2x +2)(x%-2Xx + 2)
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Adlad! @ laldl (oo dakibe Olamad .1
Miscellaneous combinations of previous methods
: 2-29 JUie
x4 - Xy3 i} x3y + y4 — (X4 - xy3) - (x3y - y4) |
=x(x* - y) - y(x* - ¥°)

= (3 -y -y) = (X - YEE+xy +yH(X-Y)
= (x - Y)A(x2 + xy + ¥

Greatest Common Factor «oe¥! & Addl ewlall o

pn sdodl S e ST T Y (GCF) st & o 2d) el
o laYl ) Lsds O delas r_S\‘g > 4 JS\ 93 d9d> S
slanad] seddt S SISl 065 s (s Jo Y Lzl
REPRVETRCHIEC PRI - (R JEEISUPOE [ I E
i o Y dalgn) s JeolS 39d 5,38 JS ST e
s Jaams ) ol ol gn oo A anadl o ldll OgS e

v S S B d il el Y as S KER?
o IS0 odae Y1 A red) el sl 1 2-30 U
(x - yP(x+2y) 5 223 (x -y (x + 2y)° ¢ 2B - y)(x+ 2y)°
L gn 390> S Ml Gdae Y A maadl i) OsS

3%(x - y) (x +2y)

Least Common Multiple jia¥! &AL wislall
sodsdl ol S e ST ol Y oMy jredt 8 g2l Listall
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S gt ‘1-*-*-’) Ao dAs <o Moo leo JBTj JM{EH H.:;-)JJ\ _95 D 9> J,.S Y
sLhaandl sgusdl WS 0 S 0455 g (Ll Ol iyl s
Cd Yele

L 39ded) O e sud oY nisad) Cislaadl sl Y

i g W alelga) o holnS s9d i8S IS LS e

- ade Jaars @) adl Lol g8 Ladt ) nnadl Cislaadl
L Sgdodl WS B e Wl LS ele IS

& o I S saad) Gisladl sl 1 2-31 JUie

3 -yAx+2y) 3 223(x - y)(x +2y) ¢ 2%3%(x - y)(x + 2y)

Lo d9de Wl S M eV I aadt Caslaad) S
2°3°(x - y) (x + 2y)°

Algebraic Fractions ddyoxd! jgusdi o

Rational Algebraic Fractions a3t & yoxdl gt

J_QUAA‘MCJLPCS aulS uS.q.a J\_Lﬁ_aj.aLgJ_.ﬁ\Lgx.?J\f.ﬁ\
ﬂiUthJ|be3M\waélbg_.P/Q dadad| ol oS
dﬂa\;\:—

)(3+2y2 3x -4
x* —2xy + 2y° 7 X% —6x +8

25=~S3 an L Jolass 1l Blas 5 5uST) po Joladd) s g3
D2 bl detedl) s L Oladt
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ol HaSI iy anliing s o NS o 3] i ¥ oSO
odn b . deo a0 0dia 055 YT e LaSOl iy Lasd 15
i bliae guSIl 0S5 YLl

Jas (x - 1) £aSIL (x+2)/(x - 3) pling Lo Lyyu 13 Mas
Ll S e

x+2(x-1) _ x*+x-2
x=3)x-1) x*-4x+3

Cx#l sl \3.5.«9&-«-;_-5(?('1)%31?9

WS Sasd (€ +3x- 2/ +4y +3) Sl ksl 15) 2l

(x+2)(x+1)
(x —=3)(x+1)

Ly (x + Dlx =3) Jo Juass x+D) o pliadly bud) doiiyg
. X#-1 Lsi \J.w (x+ 1) ng_. }’T

n_;\_..ui_g r\._ﬂ-o..”n_)\_-ulj .La_...-u:.“ u_)L.a!_ ‘ &.J\_)Lwl kJ)L’J.wSJLD J.o.a.u
D SI iad s Doy legie it Bya] s Sy L S LSO
c 1l 5, O Laad e 55ls) 5, g o 15)

L 2-32 JUe

A5 e . ) dis e 5, a5 0558 b e

x*—3x+2 _ (x—2)(x-—1 ): (x—g)(x-—l)z x—1 =]-X

2—X 2—X —(x=2) -1
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el spusll 2o Glibes o

Operations with Algebriac Fractions
¢ gezmall ahy 1S 0584 4 e plio L Hoesd (5l & gameall
c S rzad) sl daling ame S IS L) gl
L 2-33 Ja

2 _3x+4  x°+5_ 2-(3x+4)+(x’+5)  x*-3x+3

—

x-3  x-3 x-3 x—3 x—3
eSS S S S e Slalds (5 oS sue b o racnd
c D pida plin & wgmiams bl

: 2-34 JUe
2x+ 1 3 = (2x+1)(x=1)-3x
x(x+2) (x+2)(x-—-1) x(x+2)(x—-l)
= (2x+1){x-1) 3x
x(x+2)(x——1 ) x(x+2)(x—1 )
. ~ 23{_2—-51_1(-1
x(x+2)(x-1)
B b 0o Joolo dany 1S iy ST o1 1,08 Gjis Juols
: 2-35 U

xz-—-?_ *x-—S_(x+3)(x-—3).x—S X-—3
x’-6x+5 x+3 (x=5){x-1) x+3 x-1

ol o e p il (L S B oyl e e
. 2-36 JL

7 Xy 7 X+2 7
=4 x+2  (x+2)(x=2) xy xy(x-2)




Complex Fractions 4 i jgusd! o

aolin of o oy sl 3 ST ol o8 Jo Sl S g g
AJSJJ\J}..SJ\M La.@....\s‘gj\;

I ady lali
by ygS ) plially Jaudl jaausl o

. u.ouU\ UJJ...S“ ‘,......3\ .

: 2-37 Jtie
x-——l- x*—1
X X x’—1 x x*—1
— - = = =X-1
| x+ 1 X x+1 x+1
1+—
X X
DI Add plalt

JLUgEwy] 3 el cislasdh S el uS3 pling by 020 o

__4},2
X’ 1-4x®  (1+2x)(1-2x) 1+2x

— i
— —

__1__2 (_1__2}(2 X — 2X* x{1-2x) X
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. aguadi 538 Jlgudt ¢
S Jlgult O
. A yud| yguuSdl v

2y cwliddly ddd! o
Ratio, Proportion, and Variation
Ratio duwd!
O 5] . b2 0 Comy ab LS 2 aib CoSSa b, a pode Ao
C11=1 8f 111 il OSud a=b =0
D 3-1 JGa
2 _ 4 _ o, — L g

2,
3

4_2/3
"5 4
4

. (o



3y _ Sx _20x
5x : 4 _3y/4 3y (—9')

Proportion wwbiddt
OLssSy ab=c/d ol a:b=c:d &> Lo s solud s bl
e b Olhugiadic 5 b ey oblgdl d.a e il ady Luls
a: b=bicewld! 3.c b sage SO )l culuadld e sl
L gl clidl 06Sis L b g a o SO Wl cledl e e gl
G plasealy s Sy ¥slae ga clidl L e s a e S
s Duaedl C¥slandl jam 8ole pdses . 4y ael] G EIPINY
L0 ab=c/d OIS 13} . cwlidl ilgs e de

(1)ad=bc (2) b=d (3)2a=b (4) atb=c+d

a ¢ d b d
(5) a-b_c—d (6) a+b_-c+d
b d a—-b c¢c—d

D LI LSt e IS At d sl 1 3-2 YL
~ Example 3-2: Find the ratio of each of the following quantities:

(a) 6 pounds to 12 ounces. . idel 12 ) Jw,i6 (1)

eIy ey Olu gl e il e Sead) Slad! e
' 96:12=8:1 & Lbsl 12 J) L3sl 96 i

~ (b) 3 quarts to 2 gallons. L0l 2 Jl oS 3 (o)
318 ag lyeS 8 IOl S 3 Dglhad) dl
(c) 3 square yards to 6 square feet. . a4 r.Le 6 J) dn e 53,0 3 ()

iy gland) L) O5S8 0 28 9 (solud daype 53,5l 1 OY P
. 9:2 ¢l 61271
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LA.QMJLTMUJJ:-UJL3OIH dj_bhé-o_ap}::-r_..féi3—3 Jis
PJ?'JSJJ-L’J?'_QTE |

Example 3-3: A line segment 30 inches long is divided into two purts
whose lengths have the ratio 2:3. Find the lengths of the parts.

U5 Jes 30-x) 9 x dglhalt JisbYI S

X 2
30—-x 3

S S

30-x=18in. 3 x=12in. -

Variation padt i

ey ¥ oeaid) oda e dow e L dedal Slgadl el 3 aie L iob

apliy b aag s L €yl ol dapd me UoLb ) guaseedl L1 Lass

Gk Jo Il s (ane g8 Jrann 335 ol pae W o g e

sl an il s el plosl DAl . il Jlos en

I el el WS el o ke

by G- Xy = K 3T.x=kyoj§ﬁ;ycaliajbxﬁ;: 51 (1)
el ol sl clidl el ke

Cx=ky? S Y ae W35k x L 15) (0

L x=kly O3 y g LSS X s 13) (1)

. x=kxz 05Sdz 9y as @J:::.n X O paas 13) (4

x=kyz 055 7 pa LSy y? e U b x s 13 (6

Vs 09 Wi o cenli pend E &S o) B 13-4 Js

i3l agl L 2 fLlb AS > A5 Ly 41Us ey 81D aur S m

. (88 ft/s) 60 mi/hr is . Jis (60001b) 3 ton &,e 45 .-
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Example 3-4: The kinetic energy E of a body 1s proportional to its weight
W and to the square of its velocity v. An 8 1b body moving at 4 ft/sec has
2 ft-1b of kinetic energy. Find the kinetic energy of a 3 ton (6000 Ib) trick
Bpeeding at 60 mi/hr (88 ft/sec).

=

o E = kWv’ Dk oY

k= E _ 2 ft—1b =—Lsec2

WV (81b)(4 ft/sec)® 64

2
g WV _ (6000 1b)(88 ft/sec] e 100 f—1b

64 seé 64 sec’’
'Functions and Graphs dubud! agw iy Jigdi o

Variables wlpaidf

Laslall s Ll ) 48 e T (5| (2l 81 aiSay 50y gn pil
iasladl ¢ sl 19 dme doud ul.s— Lo U J.L:u 30y oh e ti]

Relations oL8Ylals

S o oo il s O9S L Lsedl Cb_}’\!l o &b o BN
OF pSay + Jmeol it ) 5, La YL s pugn Gy oyl o
s e gl . Joda 3l 5aslE ol Ldoles daul g B 3u
PR S VT D WIS SR SCN PP S R P | RCIICgN]
) e L5l LS R
D B guey Bl ga Lo D 3-5 J e
{4,12),(3,9),(2,6),(1, 3)}
Example 3-5: What is the domain and range of the relation
{((1,3),(2,6),(3,9, 4, 12)}
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Functions Jigdl!
LD 06 I OB e gl 1 36 JU
Example 3-6: Which relations are functions?
r3li5 43 Jol paie JS OV UL ((1,2),23.6,4.4.5) ( )
W olal) a e Loles
2 a0 zolis B 1 0¥ Do cad ((1,2).(1,3),2.8).3,9} (o)
: D 2L3
B S obadl e S OY D ((1,3),2,3),4,3),9.3) } (=)
LW ol e dly ae Loles ol
St suse ¥ Lose SV My Jlgadt OB a5 Lo sl
SE R AN PN RV NI PR-W-F SN IR L W2 g IR
ety oot SU) ad 5 ey L L) o U D oSSy LS s
B\l e dadd JST dolaedl o sl L (gl

y=x2+2 3 gaadls Gladl ga L 1 3-7 JUs

Example 3-7: What 1s the domain and range of y = x>+ 27
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05Ss i 3dce S guy0 OY o] Slas N JST 4 ga Sl
uj_i,.s L...a....v- .).l_pJ.JﬁJ 2 .l_:\)d_a..‘.a:-.:d_& 6\_9 L...m.v- \J.U-‘-
' (i sl Y S ) = sl

o 3a oY 2 solus 3\ fS\ dudiidize) 3‘49}“._55“-‘3}‘“6-‘*“
JJ“IQ.AD'V.QJJS Ul \JMJB'Q\UJ&QJ@JW .LS:ngT
eSS 2 sla) due G5 e L xP 2 drpall, Jioy 2 ol 9l 0
2 W e 04SS ) A slas Yl LS e Jame da
(2 < Lidsd) slasW S} = gaedl 0S8
C 1(x-3) ey Bla ga Lo 1 3-8 JUe

Example 3-8: What is the domain and range of y = 1/(x - 3)?

slace W LS dd gn U D550 > Jeg x=3 Le Ban .o dolasll
D3 % addsd) olae Y ) = Gladl L 3 gsls ¥ G ddis]

e L OY Vs Ui o) 050 L Ddo oS3 s
A Je s Vi WSOt s e 16 sty Laluw 0550 S
e ol ¥ B il pB) Y S ge A2l oda (g 3850

{0 # Ladsd) slas N S = sl

Function Notation il diwe

}’O‘qu-\fvd.hj « x J ng_gL,.Jy » i}g_,j y=f(x) 1 ”\” .
| x=aMY@U‘H1°J‘MJ3Nf(a)M\ni€.xJa‘J\;
(ed Ss 0S5 01 b,2)

o edd, . f(x) =x>-5x +2 ol Sy y=x"-5x+2 > s
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 A2)=2"-52)+2=-4 ax=2 dusy sl f(x) ied gl f2) 09
D =D 5D +2=8 el

F(x) 5 h(x) 5 g(x) S35 LI Do 3 B (s plasead oS
. x Jigd w x ‘...@..o\-b-uu-u' " ‘[;—i&!.

Rectangular Coordinate System 5delaid! Slcild¥1 Ll

[1 st I

Q(uzn "3);' """" -3
" J‘[ W

3-1 S5
g MR e By s Lle Y Bdal et SIS Y pl psn,
haid) 5 paablinedly Y'Y g XX bee ydelazall fpolasedl s
L 371 IS g0 98 LSO
L] ale 0585 x gmee ade s XK Lasdl
Ll 53le 05y sgmes ade gllay Y'Y Ll
S W il 0 dhidl Je gl
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il i g ..\.A.px)jmulpla.m@y J sl Lo 549 r‘.l.b-r_u.u\.:
e 43,2 -1 L dged dbidly . L. 4,32,
G5y e S5 sline 1ims o gedl olow Wl 06 OX Ly L

u_n.u:—jﬁanJ\SOYJL.o-by_)y;nul& uuj‘wﬂJ.!ﬂ‘
dez.cJ\ )\gdjlaj\u‘.b-‘gwmr\m.u\ (LAJ}! U'“‘Jj) shinel!

&\—!ﬂ\e u_BJ_’u ;—L‘,_g-\ ::i_a.gﬁ)‘ k;ll Lng Y, X CﬁJﬁ”"’J‘ r_..«.n.»

' C31 Sl WS VUL LT g} 5l

SIP e cpoges Linls s xy (sgmmdl b P ik e 13)

ijgjwcnﬁ_awjld_btbw'x&ijrf}.y,x_)ja-.n
Comda L P kil y oty dbaid] x @] cui i Je sasy

C (Y 3030 Legd) Sl et
b)) adg ol sl LuSay dai il ) cudeel 3] LSl
(3, 2) Sdlas) L 31 JSalt 5 P kil S . xy (gl b
- . Q & (-2,-3) OWasY ols dadidl g

i B (xy) hid) JS A8 ey =100 Dlad) SLIV e )i
' cy = f(x) dalasdl

Symmetry Jatedd!

o) adad 51,0850 98 Sl ) Hladl Ciadl 0585 Lo
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Le_,.:-cdw L.oE_JJLLoL;SyOAQ-Lg-y,XOﬁFYJg-X Lo ge 13)
Jo ¥ i J) Gl Wleso LIV e 3 OF U gizé @l5lan @30
cJle Lashy cd s ©BMe Jras ¥olaedl odis . (374 s sl )

b

(x,y)

(-x,—y)

3-4 JS&

SN Ll p o I oy o) el ol o Say
FSE Lo Saly drg 3] - Bladl g5 8 mn 3 meny . Jlslly
B s b 5T Laal! oy S G o M i
W e Wiy y gay x gemed Wikasa L 2oLl oo I L2 ]
Flo¥loda aal L 06 isle R e LR VLU IPPOR T S &
e hoe Joes BV ey i Bladl Vs plasedy Pledl e

- Pl y=1/x BN sl 1 3-9 Sl
Example 3-9: Test the relation y = 1/x for symmetry.

iy Plae .8 (...UJ\ 8] (_gi y=-1/x o X 'yt Y.L: Xy 92l

. YJj-"AJ
vt s JJ\-MJ.A."P.:&JHQT sl y=-1/x daei Y oy ’Y-L_i -y s g
. XJjbud
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s blise a9 —y-—l/xul.p&a:-oyu.a \J.Ls -y, Xy \.J.b Xy 92D\
J..o}!\MuJ\A.._‘J\J W Leeo Py ).\\ D ¢S y=1/x as

Shifts a3}

iadd IS I g ol Blal Jel I bl y=100 oy £l
Y iiad ISI LIl cols BLol Jaul ) g lp o Sl etV Y
{"“Ju'cy f(X)+b ‘...,.‘:_,g_a.l.a-udj:(jlp L}_;L.J‘Y‘“f(}() V'““)U’j
uls;}f djia 4:-\J§H a._.:\.l.:v-jﬂu.o b oyl Jide u...ub JLisl y = f(x)
. b<0 L ‘_}.z.aﬂ 9SS d-13Ylg b>0 Lis

Q.Pzélﬂj‘y=x2-3 3 y=x2+2r‘9.a)\dl;$d';i_:§ . 3-10 JLT.G
: L53\.‘,_4_.3\y=x2 )

Example 3-10: How do the graphs ot y = x* +2 and y = x* - 3 differ from
the graph of y = x*?

y=x" +2 debww‘bjzkf\;{g C‘}.L}\fr"y:fp—-‘)
C(3-500) 5 3-5@) s i) L sl
=x2-3ﬁjus&g}w¢\»33yﬁ ) sladl y=x )
c(3-5(0) 5 3-5(a) K k) L sl

(c)y=x2-13 (b) y =x2+2 (a)

3-5 JS&
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P e g0 dAs Cf[" mW‘Jl@\ﬁJ\y:f(x) -y C‘ﬁ
et S e CIlsae o b B Sl ) ol L x deg S
Sy = 100 ey e iz SLS y =f(x - a) oy S e
SIS ] el dgad O9ST B-13Y) L Slam g e fal ] i),
. a<0 eSS 1) Sldb 0SS d-15¥1s a> 0
o=l y=(x-2) 5 y=(x+ 1) P gy il CaS T 3-11 Jlle

csldly=x° —
Example 3-11: How do the graphs of y=(x+1)andy=(x - 2)* differ
from the graph of y = x*?

) = Jad Ll o s 1 LIy =43 3 5
x+1=x-(-1) oY . Sedl y=(x+1)°

. (3-6(b) 5 3-6(a) S kil )

P y=(x-2)

. ((3-6(c) 5 3-6(a) S kst )

T
(c) y =(x-2)? (b)) y =(x+1)? (a) y = x*
3-6 JS&
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Scaling lall ywid

;\;J'__,_yﬂ,i&'dmol.élc‘,.o;i%}o:@ y dod IS o2 15)
y s S e o Bl sl Yl Ly =10 By dedd k5 Jdae e
e Jdmn s y dod a8 Jdae QL8 1 9 0 po 9o D
¢ G - Ll y = ef(X) s cilisey WS Jo oy =100 2y dasd

\Si .y JBBJ\_JJ.HJJ_AAL;Q U:L.J\ y = {(x) () 5 - o9k DAL
Lol Jdae Ol O<c<l wslS 13)gy s Jame dlopd o> 1 &S
yL@J_ng_aMijmui;ujLﬁJ\yzf(x)ﬁ)J&p_

w&\HC(Ow@LﬂJ‘y:Cf(X)&LUSd'\P.&TJLw.)JJ.!

X ygen e y = lclf(x)
y=dx| s y=3Ixl s y=-lxl gy cilas S 1 3-12 Jls

C ol y= x| ) O il
Example 3-12: How do the graphs of y:-|x\, and y = 1/2!){‘ differ
from the graph of y = x| 7

y = -|x| ;,—Jﬂh-‘,, XJ}—"“'—"U—kPu:'L::‘ny: |i"'~| p—ﬂ)irhi‘-*-’".
C(390) « 37 S ki)

JMJQ3—JYMJ§%FM@P:MY=|K ) SOF
C(37(0) « 3@ S k) Sl y=31x] s

Jiad S8 5 oy e JS e ke SLdly =[xl s 033
(37 ¢ 37 Kokl ) o] %My: ) PIR:
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' ~ x| (a) y = lxl

1 2 3 X
-4+
- -
-8+
-10 +
=3 lx] (c) y = 3ixl

3.7 S5

Polynomial Functions 3g<oud! oS Jigddt o

Polynomial Equations sguad! 588 G¥alall

idslee —» X —sadl 2 iy ) pe doeenall ARSI FPIN)

sl (e 3y 3all
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L S Sl LS (S

n-l n-2 p— , 2 #0
a x"+a X" +a X+ e+ aX +a, 0, a_

A Jolao . colg ag a2y By By 3 ST PR T J.Lpncﬁs:
sl sl gy le gl s pizadl Jolaed) ade Gl Grys S
3 x2 -2 x+1/4=0 5 4x-2xX7+3x-5=0 055 &> Je
L3 i, W e X e S O alae X 43 x —8=0
b x el 2Ol Dslas S b ) B i A e 42

(S ,0 5l) i ooy O Delaedly Do L g0

LQJ.;L;SO_Q@JXJHHJO‘QQ'XM\JHZ?JJQA :}.\.4-\3}_.*'5
3_}3.\;:.”&5

— * -1 n-2 _
P(x)=a x"+a_ X" +a X"+ e +aX+a, 0, a=#0

CCal g ag, a8, . 08, 8y 9 T g0 gl A T »
- X ‘~59 . A?J'U‘ J° w ‘L’J—-S dJdlas T P(x)=0 OBSQ

P(-2) = 3(-2)" + (-2) + 5(-2) - 6 =- 36 1 S

P(X)=x2+2x-8 olS ‘Sl

PW5)=5+2v5 —8=2V5 =3 1 O

P(x) = 0 Dsbaadl i 2D PR ez s x dedd sl o 3l
O Px)=3x" + x> +5x-6 dolaadl Hdr 82 0555 S e
P(2)=24-8-10-6=0
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Zeroes of Polynomial Equations sgua! 538 O¥stall el

P(x) 33dmddl 5,058 caaud 135 cols i r OIS 13) 1 JU & a
. P(1) u_eLJ\ oS (x-1) dLs

r = -1 0_9&.9 (x+ 1) u.Lc P(x)=2x3-3x2-x+8 PR \Sl )L,.o.s
. P(-1)=-2-3+1+8=4 L5_9L...._,_ 63\_:5\3

3 _ 2 __
2)( 3)( X+8:Q(x)+ ‘:.I..'.
x+ 1 X+ 1

. X u_e 3> | a,«s Q(x) S

355 P(=0 sl P00 =0 Dslaell Lo r OIS 1] ¢ Solal Ay las
9550 PO 3 Sule (x-1) O 1] LSals - P9 3 Mol (x-1)
G -3 02 10,8 &3 Js . P0)=0 o] Po)=0 Bslacl) Lydom 1
. P(D=P(-2)=P(-:3)=0 OY b P(x)=x’ + 42+ x- 6 Dolasd) gl
. x3+4x2+x-6u§ ';)u\j; (x+3) 9 (x+2) 5 (x-1) O3

5305 8,2 B Blan Ty b 2 2enS I o) T a1 R
= e Ll odey L phane sus gl e (x-1) e PRY)
c S dad s MM\CJG- W VIPY:

iiiii

Example 3-13: Divide (5x + x* - 14x%) by (x + 4) using synthetic division

J_Q.LD-J‘ PJ»O cn u\}w.a.U A.J_)LUJ‘ 3‘9.3.” PPPE rj.u..a.nJ‘ S 9o g_,...\S‘
. X-&EJH@?LP(M\?JS\ . Lé_;}k.a\.a.cu M‘r‘mb EJjﬁﬁA“
(x* +0x7 - 14x% + 5x + 0) + (x - (- 4))
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. 4o Dt ) oua o) rj......a.n..” < Malas

-4 1+0-14+5+0

3 Lo 6,0 W) Ciall ] pgeiadl 3 S5 Y1 ol s

. O
-4| 1+0-14+5+0

]

e p sy (I Chall) Gl o5 Cio 3 a0l
ciall S sl il W Giall b ol bl oSl
S § gamaldl LSty OS5 (g U 3 geadl 5 slas Y poar) Jo Yl
PO [ R P R,

-4 1+0-14+5+0

-4

1-4
poiiadl 8 el o5 Gio B el e Y dt O Lol
port o8 el Ciall e L asdl ot U1 STy e
0555 s dedeadl oda S L dandll 2515 Cho g semadl LSl

.amthjdyA\uudM;.b-Jﬁ

4 1+0-14+5+0

-4+16-8+12
1-4 +2-3+12

S O% ad Y el danidll 45 i ge I W il
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rj_..-.aAM 4..?)309 J:-\y JB‘djg.t M‘C‘)\’. .'!3..\?- af.S 4.::-_).)
AM\CJLJWL;%J:J\ \....E:-')\.o\.cdl.or_...m\.u}f
JjJ_:- nJ.Ms Z:::-_).) . M\C‘)L? bj.l:- aJ.uS& )j.l#zj\ LJ)LJQLO.A

L3 s L dendll s

P x*+0x° - 14x" +5x + 0) + (x - (-4)) /yo J'éL‘_Jb dacni) | C_,Lé-

12
x+4

S5 P =0 394531 5,8 dslas JLU sl Al A yladdt
US o ol G 10t 1der 53
RSV \).L:- Jfﬁ\ s X -3 +2=0 &> Jeg

Caes T 338 399 o) D yader g udd f(x)=Vx +3=0 Lo
L ) Uie e S0 g, cced Dslaadlodn 09 T . ) =0
. dewl Yl

1x°—4x*+2x-3+

n i, 4 P(x)=0 it & S Wilae S 1 dilae ydr s

4,-172,2 a3 y3dr 3 Lol 2%’ +5x°- 14x - 8=0 &> Je
Cdgle ydadl am 0555 O Sy
2 g (x-2(x-5°(x +4) =0 awslldt a0 o dolaadle S5 e

s9dm O gl L 2,0 jdonS -4 5 9350 LAS' 5 5 S HdnS
. -4,5,5,2,2,2 o
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Solving Polynomial Equations 3gdad! 588 S¥alae Jo

Ay puS yillg duSyll Hgud!

sgdeadl 5,058 Uslaell Gis a + bi oS el saadl O 13 (1)
oS 095 Aol OMalall 1S P(x) = 0 dowesal) & S
{8 Baleo J OF A3 L Uyl dor a-bi ol el S alf
(_s..LSL t*}.] ‘;1J}'£;;1 ;i.:?=f5?=a¢9' qu-ﬁ':)LAiLJLﬂ;Q ;L—isbiré 4> 4 ﬂ;;J‘Elizihaﬂ:HEAﬁﬂ
. G (aly 1de 891

el 3 P(x) = 0 dseesall &SI idslaedd O 131 (2)
LSJ-“SJ-"-“' Ejoﬁ_fﬁbjad;*:- a+vVb \iip-:\g.ﬂg\
Clal Lis a=Vb 0

03 g usai s LJ‘S \J..S blc OIS 13] 1 A pulSdt nl ygdand! 4 plad

BJLA&-U ‘_)..L?: -

ax"+a x™'+a x"24eeetax+a =0 a0

Ca, 3 Yels ¢ 5 ap 3 Nale b 065 el & Malaall 3

a8 0 9Sd 6x° +5x°-3x-2=0 J L S l_,.x.:— blc O 13} U5 Jo

6 Jolgn; B394 men © 08 Dg-SS9 2 ¢ 1 o—23 2 Jolgny 839450 b

i3 P(x) =0 Polaadl olS 3] 6l U3 L ¢ donalt glnd! Gy i
c 1 pddiad] Jelaad) OIS g doeens & Dl

n n-1 n-2 —
X"+a X" +a X" +eee+ax+a =0,
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Jslge g domeno dlael P(x) = 0 3 & uSI) jodadl O Sd
Uoleed) - Ol 15) = &SI Hadad] 0585 S Js L ag I
e *2 tl ag doumesall 12 O Nolaey 839450 X0+ 2x7- 11X - 12=0

L1246 +4 A3

o adl J3el P =20 -5x7 - 6x +4 I e i SO0 3-14 JUie

Example 3-14: For each real zero of P(x) = 2x> - 5x* - 6 x + 4. isolate the

zero between two consecutive integers.

A Je b 0485 3 8 P(x) =2x7 - 55 - 6x + 4 iy OY | L

-5 bl b L) JLao Wl e G . D il OO

A g o 5] Laolawel I Lo 8 L5 2 d) L5 )

dde 13 P(x) b o g i S ) decdlly L 5l ol 3 Sl Y

P(x) a—sd & LS ;) o) o Bl od L 5, liseadl s mddl 3 e
S AT U PR ES U NGV RNt
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x -5 -4 -3 -2 1 0 1 2 3 4 s

'P(x) [-341 -180 -77 20 3 4 -5 -12 -5 28 99
i vvera——

i ks o ed Oliikizes OULLE) Legd PC1)=3 Oy P(2)=-20 Of Ly
d'ﬂ \J_l:.o deb-l_g-2wda...a>-JwJuu‘giv A.L:.wyd\w\
OY Vlaig 1 90 oy Ui Vdo Sl 89S P(1)=-5 o P(0) =4
I a5 . 4 33y i iw Jla 0588 P(4)=28 9 P(3)=-5
L P I i) Hlaw W IS e 5 065 Sy dudnd Lol &N
SV aa su A e gl . Addadl jelial) Loty udall 3 guad
290 Jr g Y OLS B} Lddsdl P(x) =0 pdaed e L@
5.9 Gbi‘ii Ui _9T g_.;:“ﬂ\ A1 b ;.L.J\dt;&t@ . ao.a‘,.:fi
LS G LI L b e BT ede dr g Y OIS 3] ddidisd] P(x)=0
Ll sadsdly Liadl spdsdl slow | dis §ie

A58, vy Can 3 X 42 X" 42 xX"2 4 eee 4 ax+a =0, J_iJ

L doed a >0 g A

JSaz20ce >x-a JoPx) I LS 3 dewdl die OIS 13)
OS5 Lo ol Lorgo Wl Ciadl 5 Lgde fuass 1 slae Y
P(x) =0 J Ladsd) jadadl S0 Jef 10 a

JSb<0c> x-b Je P(x) J S ) denddl ie OIS 13)
e gedl Dol cdldl Gl 5 de e 31 slue Y

3 Lol jadadl JSI GoY sadl b 08 (aadl of) LI
. Px)=0

Sl J S e g s d) Al 1 3415 Jlia
. ddds>dl P(x) =2x1 - 5x3 + 6
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Example 3-15: Find an interval that contains all the real zeros of P(x) = 2
x> - 5x* + 6.

P(x) Hliwy el a> 51 ey 331 b memall suadl 2 g
P(x) HliwY 3l d> ST Jaey Gl a peoesall saadly i)
b saslowy . [ab) sxdll b miew Ludoixdl Sl IS L s

L Py =27 - 5x7 + 6 Jo LS B dendd) p s

1 2.5+0+6 2l 2-5+0+6 31 2-5+40+6
+2-3-3 +4-2-4 - +6+3+9
2-3-3+3 2.2-242 2+1+3+15

O 45 4 g4 L@lfu\c)\.&mdj&_ 3 r\..b-u..ubf.._..m Lo e
.P(x)Jw1Ju¢SUJbH\J_nchwaurm’iw»3

-1 2-54+0+6

2-7+7-1
Sl LaY) 5 el o5l Cis ol -1 plasenaly Leodl) e
P(x) J Luisd) HLio W oY1 dod) s o) ST sa -1 0S5
ca=-1 SIS e
sl (1, 3) 5ail b dadod) PO =26 - 5x24 6 Lylina] 4S5
5 2 dl joay Ledseiw) 4@ P(3)#0 9 PCD#0 OY 1k . -1<x<3
gl 5,080 |l cd gl NS e Juy U1

13 P(x) 33l b, S Dol o 3] L OGN Q)L Sdels
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Ledis 5 ylayl 3w odsed L5Ld) x (598 i 0 P LS NGIR VIPIN]
u_ét.:-",.«__u“ 3 X -2x°4+3x-12 . ')Lns . u.JLwo R byl goe
iyl B ol 4 L 27 -6x7 - 4x X7 - 2x 1 4 g 8,

P(x) = 0 J dergadl jodadl sae OF e W )l sae 6 J o5
LS jadadl sde L 95 g Sdm daall s BEIY
i o 81 o1 PO yla) b ol sae oy OF L} PO =0
4 30 P(x) = &° - 2% + 2x2 -3x+12=0 B Osd NS e L
i gl yedadt sdie 045 GUd Je L P(x) slal B ol
Oy . (4-4) ol 4-2) 51 4 48 P(X)=0

P(-x) = (-x)° - 2(-x) + 2(-x)* - 3(-x) + 12

=+ 2+ 2+ 3x+12=0

Ao yir LU dd P(x) = 0 0953 5, 3 Joly s Y
s QI i s camge L 0 512 5l 4 Sl BT L s
LS e sl 9-(4+ =4 8

Approximating Real Zeros dududnd! jlua¥! o dd
Lashs OLSaYl o5 055 ¥ P(x) = 0 s9dsedl 5,58 dslasdl J s
Sl s Jo 03B 0S5 L daLl GG Hlas Yl IS sl |
Gt Say damn i Jolge dlon | aduiis Lodis §,uS adly 45 )
s o3 B (5 Jad ki) G 1 o ¥olaedl O plasely
c il o ot a8 PO =0 I dum 731 ol gall sl |

i) Jlan Y jand Ui sl ) Sey Lisle (S
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£, gimed] 62 slomy ] Yol oy PO =0 I i s i

L_Jléjr\m\gdush}_uoﬁ@..ﬂx):O J i e Je
P(a) E_)\_;'al uj_i.’ S b ¢ a &_3*.3.\41.3‘ I Sl A.La__....j.‘.d\ o) |

da s giedl Lol i b pluswial (B jecd L P(b) BL3) e {altses
Al b dowty e Aoy Beheo 58 (5 il dall Jsa o
LB oo &gl Gyl

Cees X+ 3x+8=0 1 dslaad] adod) jauall dsl 1 3-16 JUa
Example 3-16: Find a real zero of x’ + 3x + 8 = 0 correct to two decimal places.
L P =x"+3x+8 05 MW ohlaW &)l suel plasel,
i Al Jio g Ao g L )i

O3-S P(-1) = 4 9 P(-2) = -6 do>r g i o) Lol plidel,

e s ho L) P(X) =X+ 3x 4+ 8 Lo gred) dedll 4 i plaseily
dla o giad ! el iy by deS ) Do) OY) pdseis L -1 5 22
bl cnasd L dall e D gedl O, 2adh 58 sl

L S Jasdl

X - 1.0 - 1.1 -1.2 -1.3 - 1.4 - 1.5
P(x) 4 3.37 2.67 1.90 1.06 1.13

- 1.6 - 1.7 - 1.8 - 1.9 -2.0
- 0.80 - 2.01 - 3.23 - 4.56 - 0

15 316 G aead) 05Sd Wl P(-1.6) 3 dr g0 P(-1.5) O (s
3 -1.6 5l Je 1S ) desd) pluseily (garedl W3 3 O s
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X - 1.50 - 1.51 - 1.52
P(x) 0.13 0.03 - 0.07

ool L5 ol bl 0958 I P(152) 5 o g0 P(-1ST) ot s
ided) Laall OY ks L <152 5 <151 o i ke A el
ol 151 ) o o peens ) Jaiih g Lo <152 9 <151 (e ado
ol ods . 0.02 Il 2y P(1.515) dr g U5 J¥ . -152
1515 o pdy il OF odaid G g0 PCLS1) 5 &L P(1515) I
ey o, 8 Lo & ds 5l odn slae Yt 1S9 -1.510 g
Al = e by o8 L 058G Al L LS1 0SS g e

<151 g8 X +3x+8=0 J do g}l il

Rational Functions dJ sSdi Jig! o

Rational Functions dJ weSdi J1gadf

9 P(x) O\ 13] . spdsdl 5 3S pdly o ded oa 4 WSV o
i3I R(x) = Px)/Qx) Sl a il JgSud d9d> B S Qx)
. QM) 3 P(x) SUai pblis ga R(X) Al . Q) #0 G 4 S

Vertical Asymptotes aumel Ji s ylill laglase!

=5 Q) = 0 fax s X ed O 9-Sa R(x) = P()/Q(X) O\s 1)

o Sy 131 ST Y1 PO # 0 colS 13 il e U glas
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LS x50 Sele (x - 2) 055 QO =0 5 P(x) =0 Cagoms x= 2 diona

M 0988 390> J5Y R(X) coais 13) . Q) 5 P(x) oo S
L x=a Le o o Rx) I SLI

ol k G x=k guly s o8 RO I ol 31 o) lied) Lasdd
e b R(K) - opliadl Ladl e ¥y o ST R(X) et )9

i ddoes oy b I feadny R(x) Ui . P(k) # 0 5 Qk)=0 OY

3 4l bohsdt Lt 3-17 Jle
Example 3-17: What are the vertical asymptotes of

2x-3

R(x) =
(x) 24

9 X = 2 J_:'&C‘LQ_OTM}(z“i:O MASJM,&R(X)Q{Q \31;:.:
X = -2 Leg2x-3%0 ujg.' X=2 L& . ;J"‘“"‘TJ u”JL“ub X =-2

. X=-2 9 x=2

Horizontal Asymptotes 4da¥) d)lat Lglasel

o8l 3y = a \_..asi La_;bu R(x) = P(x)/Q(x) &St d10d) 045
= R J 0655 . dsd> D9 Ix] sbsjl e 2 w ) J) R(x)
5= RO I YW Oplaadl sl | oSay . Tasly Cadl Gylie 331

. Q(X) 4> 39 P(x) d> > 4,ldo

Ll e d R(X) O4Sd Q) i ps o BT P(x) i ys clS 15] @

. y=0 L=
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s iiddl Lo,lie 4 R(x) 0584 R(X) dayd P(X) dmyd gl 15) o
P 3 (imys ST s Jolan) paizedl Jolaad) ay Com y = an/by
: r.xmj\ Q(x) Jolae by 3

Ui RO I 09 M Q) s o xS | P() dxrpa <8 15) o

Pty b oY opliall hsdl ahiy O SLdV RO ) S
035 ds ROO gl Lo Lolaza¥ s USas 1ds 0S5« 43l
: un.etﬂ\ Ll s Say g - U9 | X |

¢ R(x) dudf D IS LVl Gyliadl bohsdl oo e D 3-18 JGia

Example 3-18: What are the horizontal asymptotes of each rational function

R(x)?

3x° X 2x+ 1
R(x)= . (b) Rix)= (c) R(x )==
(a) Rix)=—— (b) R{x)=—— () R{x )=

Lo yn OY Dl 2 on pliadl G y3p 3 &rpd o 3% LwdV i (1)
C Bl olie L R S 055 M pliad) dr s glas L]l

e oolie ks RO J 05508 2 plaadl dryag 1 el 2 ()
L y=0

2 izl ol holas OF Cliig 1 plialls Ll o NS iy ()
i B oylis Lax RO J 0S8 5 pined) pliall Jolaay
. y=2/5

Graphing Rational Functions I.yt,y d puaSdt gl oy

o5 ay ool Yol sams Uil RGO = PRY/QX) g S Bl s

o gl L dmd dmy . 1de Q) 3 P(X) o S e 0555 (A x
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Laisall Balh RO e o 9> B ) RO dorps aisesy o g
il 5 bledl daid) y glae) Jear Cdd 5 bl x s

iylied) bglsdl e S s Lasys us::\ 2 R(x) <ol§ Lk
r_..u).* : \3.1_?-3 \Jl y u_a _)_9—-‘=->=AJ‘ 9}_?J‘3 _)Li-,a%ﬂ\_g JJLA-JLQ
Jy—R Jj...a:m.“ 9J.>Jb JLa.,,a‘}'\ ceyj dnladio le::}u AJJLOAJ\ lojl:.:-J\
o Sl e OB A4S S Y S 3 Ll oy s Cay_gy
Ladged| Ll SN Sl I s Dol el b glasd
. oo\l bl oo dy e
P I RVURW W VORSPOR b B T [+

Example 3-19: Sketch a graph of the rational function.

3
x°—1

R (x )=

sl Llie bsg x=-1 5 x=1 die el Lylie s L Rx)
L lisl JeSao D uu R(X) oo OY \,Jm ol 4 udoy=0 s
L (0,-3) 98y (o yguamadl 5 el 0488 RO) =3 OY 1 ks

dabsize bghain G)Uadl bshis iy y oo ) guammall £ sl ads
. (1, 00) ¢ (-1,1) ¢ (o0, -UdUaJ‘uM,anL;R(x)p-auaqu
cy ogme ) Ll Wlaze R(x) D658 R(-x) = R(x)

R(2)=R(-2)= 22:_‘_1_1

R(0.5)=R(~0.5)=——> —_4

(0.5 V-1

oliedl bghsdl alusaly - (-05,-4) < (05,-4) < (2, 1) « 2, 1) 229
- 38 JS& B o gadl SLd) e M a3 390
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Partial Fractions 4! jgusd! o
| | Rational Fractions dJyuSdf jgusd!
35S x 39 (5SS g((’;)) il ) g x SIS

3x’-1
x3+7x*-4

S 1S
Proper Fractions dududod! jgusd!
o S|l i 48 0SS W SO Gl ga A S

4x%*+1 5 2x—3
x*+5x+4

x?—3x
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ol o ST L s 48 065 U1 LuSI) ga Edb) g SN
CURUREN B ST,

2x>+6x%—9
x2-3x+2

. i e S
39421 5 23S £ gamaS i il eSO LS Ly Sy damdll,
2%+ 6x%—-9 32x—33

=2x+ 12+
x2—3x+2 x2—-3x+2

Partial Fractions dujxll jeusdt

), LS_)"‘ 23S & gaeaS  haacdl ddndl LSO LS sl Sy
SV plie e domyddl (5 181 Lglolie 05859 (45l 5T

. sl

D 3-20 JGe

Ix-5 _ 3x-5 2 N I
x-3x+2  (x=1)(x=2) x-1 x-2

Fundamental Theorems dutla¥ GU Jait
S b L dls gl Ghs Jalge (1)
u.._...a.o J....S rLaA.] J.ALQS o..l:.-“g njo (ax+b) ul:p- J.OLP .1.9-_9 |J‘

Vo sl
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3-21 JGe

x+4 A B
. -+
(x+7)(2x 1) x+7 2x-1

3,50 Lgany Ldes- Jeles (2)
rL.EAJ JolaS” Ol dt o p 3 ax +b asdl el Soue 151
552 59uSd) o p el Jolal iy blaed (pme S

A A
l + A2 RIS P

ax+b (ax+b) (ax+b f

e Goles YA, 9 Culgh Al Ay Ay S

: 3-22 JGa

3x—1 A B
— + N——

(x+4F x+4  (x+4)
oo Aty sl S ¥ D Jolss (3)

J_..S r\_n.aj JAL!S E.b-b b 0 ax’ + bx + ¢ Lf"“"-f’ JALC— > 9 \Sl
LSS S par el 1] (bl pono

Ax+B
ax’+bx+c¢

o o) La W5 Colg B 0 A o

b dole J) Lldow Sy Y X’ +bx+cu\ua,..9\ ala> e

. 3-23 Jd‘.n
x*-3 A Bx+C

(x=2){x*+4) x-—2 x2+4
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oS Wb Lag 5 Jolge (4)
ax” + bx + ¢
Sl o p sdes il BB b Uan s Sole Sus 13]
2583 o p g Jold! g Dbliad e oS pliad L
53
AXx+B Ax+B, AXx+B

ax’+bx+c (ax*+bx+c) (ax’+bx+c )

By ¢ Ay« Sl By c Ay e o . . By i Ay« By ¢ A G

o LadS
L 3-24 JUe
X*—4x+ 1 B Ax+B+ Cx+D . Ex+F

(+1P(xP+x+1)  X+1  (x2+1F  x+x+1

dudpoud! ygusd gSin abnf

Finding the Partial Fractions Decomposition

slow | o I 5 haid| O 0S5 8 ) 9SO 2 3k S5 s 3,0
Lglhadl colgdl o e Jgaamll Lo ol gl ¥sland! s gaes
sole (G gums ::_:'ﬂ:.b.o.ﬂ de gaseo u\unr.&,\b sl gl ﬂ?ﬁd
dad 3o ) Mg 0555 Lo 8ole &l ¥ ¥slae &V 0 S S
ro—si B Ol sadt o U ol O il e sl ol dls

- 83bime Ay b Gl Wow sy hool e J) Jaise O e gaseall

3 L5od) eSOl 8 gShn uam ol 1 3-25 Ja

Example 3-25: Find the partial fraction decomposition of

3x°+3x+7
(x=2F(x*+1)

. b .



g 3 4Saed) IK5706S Gl 5 2l e (3) ¢ (2) Basldll plaseds

3Ix*+ 3x+7 A B Cx+D

(x=2F (x*+1) ~x- (x=2) x*+ 1

C3x+3x+7 _ Alx-2 {x241)+B(x2+1 )+ (Cx+D)(x=2)

(x=2 P (x*+1) (x—--2)2(x2+1)

3x2 + 3:'(+7=A:1c3-2f5u::2+1¢&::r;-'-2A+B::4:2+B+C;ic'-"’-ﬁ’rC:«:z+DJn&2
+ 4Cx - 4Dx + 4D

1+3x+7=(A+O)x3+ (-(2A+B-4C+D)x*+ (A +4C - 4D)x +
(-2A + B +4D)

sy 33l S e NS i 5 blusadl sgdmd o Mholans 8l gloces
Ldod o ¥slaall s gams e Juars Linall Gsles o 59N

A+C=0
2A+B-4C+D=3
A+4C-4D =3

2A+B+4D =7

D=0 4 C=1 9 B=5 s A=-1] L’.\&Jﬁmud&}w.”bMJ:»u
4352l ) guSt S gl 0953

3x2+3x+7 -1 5 X
=+ +

(x=2F(x2+1) x-2 (x=2) x2+ 1
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st Y oo x=3 die L doesew x+5=8 0455 1 4-1 JUe
Example 4-1: x + 5 = 8 is true only for x = 3; it is a conditional equation.
Y ¢ X dagd J SO o (X - Y= (x-Y)x+Y) O & 4-2 JLia

Example 4-2: x* - y* = (x - y)(x +y) 1s true only for all values of x and y;
it 1s an identity.

BRI R W g | B WA WPIN | —3 B ibg,uadl dolaadl J gl
Jlia OLS 15 . Uslaadl iz Jgdodl 0dm OF Iy v s glaze

s Dalas o Ly Jplodl e gl Lo Lis do-ly J ggome
c Jalsdl IS sl |

Lioge 3] WY 2x+3=7 dolaad jdor of J> o x=2 25 o
QLo e d Ll DS H4S,9 2(2)+3=7 = S dolaadl 8 x=2
Jododl pn ([ 0) B Jredy o i a3 Dolaadl OF f
. Yy=-6 9x=5 3y=2x=1 gy=4 x=0 o 2x+y=4 dolael) -
odalall Jupnd 2 Aedididl Glideall

Operations Used in Transforming Equations

s 4 plze pledl cilS Wlsluze J) Olslae il 13] o

- x=y+z Jdo fasd b LI WS Sy dls) LiSed x-y=2z O
O IR AP RS ldl eols Wl o Wb slice - L 3] o

- x=3 o asd (8 LI WS 02 L by x+2=5 O 13)

Y =8x Ao O4SS 4 saally (1a)y =2¢7 5 b s 1)
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x=3 Js Juass -4 Je Ax=-12 Sb 0 131 el

oS ‘Jl SuR 4.:‘9\_....%0 Uj_ia nj_ﬂ.” u..._.d.a U_Jl &.-J\.Jjw cj_) °
T2 =0mf(1/g) P =4n2.1/g O T=2m(1/g)

Formulas (yfeal!
s gl Busls o) dals dddi> o5 s dolae j.a O o\l

Uy A 5,0l i any A= 7 O] digl 3 iad
o kd Caes

_ 322 fus? Ly i 0955 g e = 5= (128 O] dn )
a U g o a1 padly s Bluadl o BT an
Wl ey I OS]

NS ldasdl i sl e Jeriy ol il 1Y Ol
Uslaadl oo doly G b s woslhell Liadl gl o O 3 b
Polynomial Equations 3gdadf 58S S¥atall

axPyizt Sl e ooz Ly x Jeabeadl o das oa SN A
Pa&@\gﬂji%y ) IS pwy\dﬁ;—
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dodl A= pHqHT .. w?\ijdgdumyw\f

2 iy W 3372 L Gol-1 s9d LIS 6 ¢ 3x32,(172)x* 1 4-3 JGie
. Z,X )\5‘_555;2&553;71‘_53

.....................
e Y L T H
........................................

G S Lgia JS 9d> e Jeuss dilisee Joalos 3 59! 5,8

a_J‘J JjJ)J‘ :‘-.L..‘:g-_).'} \.Q_.Jt.g d}’-’ u.lJb Jj-l?r.” oJ....S 4.:‘-'-_).) . wj
B AR

Example 4-4: 3x’y*z + xy°2’ - 8x + 3 is a plynomial of degree 3 in x, 4 in
¥,3inz,7inx,7inyand z, 6 in x and z, and 8 in x, y, and z.

PSS x Jggmmadl B0 Dyl e 3 g3t 8 S Al LS IS

n n-1

aX +ax +eee g

" X+a =0; a ,#0
i1

1 0

.%ycﬂ::@}&ﬂjlﬂjl’ﬁ@‘jjanc...ialiaoki‘.f?-
OV 7 ol DS
ax + b =0 ‘9‘{ ax+a =0
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2 - ( 2 _
ax +bx+c=0 9 ax +ax+a,=0

(gmn 5 Dolan) 2 Lyl s
x3+alx2+ azx+a3=0

dq

Linear Equations dsdadd! G¥alall e

bea#0 o ax+b=0 K2l L dols Jggmen 2 dtad-1 dslall
Cx=-blaaxy Dslecdlodn Jo .l LeadS

Lt ax +b=0 JSal § Lhsd) dolaad) 0456 Y Loie
SO ST a1 A rsad) Cielasdl d S o Dalae)
a3 iplaned) sgd sl aes ol el g BI51 5l Dalea!
ol Yl e ety o ST sl ) ) bes S¥alaald
Cx by x+8-2(x+ D =3x-6 dslaadl J> 1 4-5 JUe

Example 4-5: Solve the equation x + 8 - 2(x + 1) = 3x - 6 for x.

X +8-2(x+1)=3x-6 Vol ¥l o
Xx+8-2x-2=3x-6 dglizall 59dod) mans
X+6=3x-6 Jolacdt Jaucs
X +6-3x=3x-6-3x 1§ b 5 eanadl 29used) OYY au

i raadl asdl ) @aleedt O b
s dolaadl J\JH |

4X + 6 =-6 it dolaedt L
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AX+6-6=6-6 a_3olaal] JJ_.L:J_fo_ntSCJ_H

AN PRI IN

Ax =-12 | idy Lt Dolaedl Lo
—4x _ —12 . : o F s ]
_:"‘_4- J‘-'“AJ‘J'aLWdJ—‘L’JS["“B‘ \fa-‘
. -4 gh JALLQJ\ \_Lh_g

x =3 i Y dslaedl § st st O

Check La>t
3+8-2(3+1)=33)-6 r.x__su_lpd.u rgbﬁ\uw
Ol gl peineSI OF Lolos Lith jas

11-2@)=9-67

11-8=37

3=3 Jodb s
Word Problems duxe)Sdf Jilad!
ez Lo Jydoed o 5y has Jal 095 e IS Plaadl J> e

2 e osaiadl by il e i a AW S 5glsel) L oalow |
U R L P ST RV S Bov PY-\ RO _3\;.4}!.3\.::»5“4.!\..“.!\

. adud] jl«:pd\ Py, ) > Lol J.>J\

ujpu.ndj‘[o\djbj;SmjﬁJ..L.‘nJmmu\S\ﬁ 46JLH
J.Ja.um“ JL&g\dﬁU. l4rn_;\.1.n.a.3

Example 4-6: If the perimeter of a rectangle is 68 meters and the length is
14 meters more than the width, what are the dimensions of the rectangle?
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c w14 J gkl NENNRPISURE IS Sel sas w oSS
2[(w + 14) + w] = 63
2w+28+2w=68
4w + 28 = 68
4w = 40
w = 10
w+ 14 =24

. 10m 4,5 24 m 4 gb JUCERNN)

15 liters ) adlo) com i) J Sl o ol sae (S0 4T JGis
?JM\JSO%J}&AJLFMLJ?SJMGO%OA

Example 4-7: How many liters of pure alcohol must be added to 15 liters

of a 60% alcohol solution to obtain an 20% alcohol solution?

Lesla] et e 31 JgmSOl e ol sas ga n oSS

n + 0.60(15) = 080(n + 15) P J g} L\ Lds ¢ goa I U"“
J S 5laie) Gl 0555 (pitea SN
L glseadl

n+9=08n+12
02n=73

n=15

Equations of lines lagladdi G¥alae o
Slope of a Line laxdl Juw

Lolus ¥ \;.nb‘gao.o WS G ax+by=c AR PN
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m Jdl . L Uslaad (pLal) bl JSall op G slastc g
iyle y e a cp deddl O (X)) ¢ (X Y)) il e dasd
‘9,{ XJ-A-’-AJ

changeiny _ ¥, ™),

changeinx X,—X,

n =

X EX,
¢ 3x-dy=12 Ll o 9o Lo I 4-8 JLis

Example 4-8: What is the slope of the line 3x - 4y = 127
13) . 3x -4y =12 Lasd| Dol Oldiiser yuibads Sy | J) 5\.43? Lo
0,-3) » Lidl a=1 Bl y=-3 5 3(0)-4y=12 0y<é x=0 0
(-4,6) OS5 I . y=-6 5 3(-4)-4y=12 8 x=-4 &S )
Ll s ngs‘-i dads

M = Y, ¥ _ =3-(6)_3
~ x,-x,. 0-(-4) 4

2 ]
Y gs 3x-dy=12 Ll
Ly Loy x ) Le & S WSSV IR WNIR
.yﬁ‘xﬁabjﬁéi&q‘qu\‘)ﬁdl-
. he Jee d Sl ko y=k 53} Ll e

Joo 4 e ol k Cum x=k il ) Ll e
CGme i Jead OF Gl

Ladl Walal el siadly Judl ddue
Slope-Intercept Form of Equation of a Line

LSSJ Qj_<.~9 (0, b)j_byo_n_;j_muxn pjaJ\_g.la.i-Jﬂ.omO\S 15
D x 20 Coow b3l Je (x,y) i
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_y—b
X — 0

y=mx+b _9? m=

soams £ 5 b m aloo Lx Dolaad s gaameall sl Jead) B
. y=mx+b ¢ry yo

: 63@)/&0)‘9...4%&3\ ﬁqu\_g-ﬁtA.\._?nh&-ﬁJw J.z-_gilﬁl-QJfl:d

Example 4-9: Find the equation of the line wit slope -4 and y intercept 0.
b= 6 095 6 samedl syl m = 4 0gSE 4 LS fs
c Lasdl dolaed y=-4x+6 JLG J..‘aau y=mx +b uj ua.,ydb
badl dalal dadd . Judl ddue

Slope-Point Form of Equation of a Line

(x, y) idais Y Jamed (x,y) ihidl > au9m .L:.&-Jﬁad\f >
WQjSJ . (y'yl):m(x'x]) 3 m=(Y'y1)/(x'X1) LJ‘LF Ja-;'-” Lﬁip
y-y mmx-x) a dasdl Dalaad i el
23 ahes (1,-2) dhadl ey 31 Lasd) Bolas CaST) D 410 JUie

Example 4-10: Write the equation of the line passing through the point
(1, -2) and having slope -2/3.

yoy =mx-x) b ppead m=-23 ¢ (x,y) =(1-2) SR
(y+2)=-2(x+ 1) 61.9 J..,a:ru M\J y+2=-2/3(x-1) dl.t« J.,,a.:-u.’
. 2x +3y=-4 ‘fa-ij
i Aalal (piladid! ddwe

Two-Point Form of Equation of a Line
o O5S3 (x,y) ¢ (X, ) s IV Ll s 13
dolaadl 2 k_J.‘::.,‘}"..JL: X, # X, O 13 m=(y,-y ) (x,-Xx)
u.\.c JM y-y =m(x-x)
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Y,y

- ]
y—y, =*——&-x)
P Lt doland pohdd) dae
v =27 N
y -, oo x (X —x,)

L X, # X als 15
Cx=x, i Bl e hass xy=x, O 13) e
. Y=Y, u_a.eﬁ}f\ L) Je fass y, =y, IS 13) e

L 4,4) « (3,6) I el Lasdt Dolee LS D 4-11 J e
Example 4-11: Write the equation of the line passing (3, 6) and (-4, 4).

Lfé U'a\}p r" (x2= yz):(-él., 4) « (xl: y1)=(3, 0) th'J

_ Yo T e
y_yl x;_xl (X xl)

4-6
Z4-3

Ty - 6) =-2(x - 3)
Ty +42=-2x+6
2x - Ty =-36

. 2x-Ty=-36 & (-4,4) « (3,6) badd) IV Lasdl dolas

y-0= (x—3)

Intercept Form of Equation of a Line kil dslal (naladll diwe

beJJW;RJan_JJ}M;FLLJQlS\Si
o Lasdl Dslee (0,6) ¢ (2,0) Laidh IV jad

=970 (-
y=b="—g=x-0)

b,aoﬂﬁ)\s O\ 13 bx+ay =ab J| jeaxd odigaz0 NILRNKY

s Jas Lio
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Cdx -3y =12 L) 5ygmameall 51 Y dmsl 1 4-12 Jlie
Example 4-12: Find the intercepts of the line 4x - 3y = 12,

P Jua=id 12 Je 4x-3y=12 AEIPYN] o3 3

X, ¥ _
3t =771

y_j)w ;-}7.-_33‘5..&)(_“)‘9@;0 9_}::-4)(-3)/:12.[::5-:”0_9135
. -4 o

Al ddaid! Q¥ alall o
Simultaneous Linear Equations
] (plad (I3 a0 (o daglada
Systems of Two Linear Equations

c,b,a Gu> ax+bx=c da.all by, x JM\L’BM\A;M\
S¥slnall 0dn e et Upel 15] L liol LaadST pd bla 5 2l

ax+by=c,

a,X +b,y=c,
ioghta o1 . o yes b o T dolan e Ul Ll J i
Yok bl 0y e Bla . o seme B s | i ol (s
Cilaned) O¥slaedd SY Jodl daladl pile Glsed ) - (X )
L (5,2) sax-y=3 gx+y=7 judslasdd SY Il SO
Lhsedl O¥slael) WLdloda Joo Jood S SN La e g8
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slas YU sl co¥sladdt O ol - (’;J 3] .zt of peaxtl Joxdt o
h9luze Lol S¥slasdl b Jualonadl s Odelae Jrows I
S laedl pasrl Ldlisen G glucadl ¥alaad) L) cilS 1) L Lose

o Wlaadl 4 bL il G slaedl Ol)la) oS 15 L ds

rd

P I POR| PSR T

(D2x-y=4
(2) x+ 2y =-3
s Jamd () o prar 032 3 (1) e y S
2 (1) . 4X-y:8
(2) : x+2y=-3

@-’JL' : 3x =35 _9’{ X = 1
Jodl 0sSd .y = 2 51 2-y=4 Jo Juarls (1) B x=1 Jose
L (1,2) 92 (2) 9 () I Y
3=-3 51 142 =3 o Joamd @) Jy=2 . x=1 g s>
b I T g omadd DY Jaloead) u | dad dr sl a gl 41 e
S Bslaadl B el oda o900 pedanedl pedslandl e dl
y=2x-4 Je ol (1) ;0 &l (2) 9 (1) doghiadl el - JlnS
Jag s X+22x-4)=-3 Je la=d (2) g ddlodn o400
oy =2 e Jand @ 5l () el Ghx=1 po L x=1
: (l,-2)yJ.>J\
i oyl Jo fasad Gy et sbasd ! el sl 1
. ‘Laj_l:.ozﬂ oA cL:Lﬂ.: dhil (x,y) uL.:\.L::-?La U‘LUU u.:hg\ J:J\
@) x +2y=-3 9 (N2x-y=4 I SV Jodl O gy 41 JSa
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. (]?'2) \i""i %“"S"J y:'z ¢ x=1 oA

I x-y=4
W' .
' x+2y=-3
(1,-2)
aaasll oY olall
(HD2x—y=4

(2).I+2y=—3 4-1 bﬁ“

Lo O Yo diie b ¥slaed) 0480 mjy.o .sz.la;J\g..u\S kY|
LT M

b a8 cpidie b LSy (4)2x+2y=8 « B)x+y=2" Nt

iaid! pe Y lald
(3).13 +y= 2
(4) 2x+2y= bt




4x +4y=4
x+y=1

bt

Dependent equations

(5) x+y=1
(6) 4x +4y=4

4-3 S5

e b S 055 AN bhsdl iy dies pad) OWdlaadl Jred
Jln 055 Lidl o Y sds S g Y s Jod ies Lasdd
(6) 4x +4y=4 ¢ G)x+y=1 Yo « LY Jgloedl 10 Sl ¥ osas

43 S e ly 9a WS i b UpSS

duda> C¥alae GG (o Cileghaid
Systems of Three Linear Equations
ol e VS o3 Ldas OYdlae O e LSl daghaiadl o
s B3 b ¥alaed) e it T e Jealana]! | Bl
O 5 Ses g DU giaws Joalome SIS (B Lhasell w¥slaad) Jres
51 L gs W das OF o Seu o Jo L) ey e f
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w*l.n.‘__..a;&g_,UJo \‘9:31:"9 Jwbaubwuw\ém
M\JJ&.L.’-LQLJGAJJBU\JMUM‘ CELM ¥] G VY]
e ol giad] 05S5s B8 3 oS osSedl sl

ax + by + cz =d 5yl Jualoee & B izt ¥slradl O
5] . \)_a.,.a c,b,a «...:)U\JSWJ‘gM sluel d,c.b,a G
Co¥slaedl ode Jre e OO U e
ax +by+cz=d,
ax +byy +¢,z=4d,
a,Xx + b,y +c,z=d,
L) J gz &M o¥slaadl JS i (I (6, ¥, 2) o a9l s
Co¥slaadl deghizad S ot Je Lhias
S¥sladl doghie | o 4-13 Jlia
Example 4-13: Solve the system of equations
(1) 2x+Sy+4z=4
(2) x+4x+3z=1
3) x-3y-2z=35

(3) 5 (2) o o (2) 5 (1) oo x UsT B

2X + Sy +4z=4 X+4y +3z2=1
-2X - 8y - 62 =-2 -X+3y+2z2=-5
(4) 3y-2z2=2 (3) Ty + 52z =-4

(5) « (4) 'y Z I i

-15y - 102 =10
14y + 10z = -8
(6) -y =2
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23 s (5) o1 (@) b pansmdl . y=2 Jo Juasd (6) o

(4) -3(-2)-22=12
+6-2z2=12

22 =-4

z=72

Cx 3 Jew (3) 51 (2) 51 (1) B Lasndls

(1) 2x +5(-2)+4(2) =4
2x-10+8=4

2x-2=4

2x =6

X=3

C(3,-2,2) gp O¥slaedl doglaia o
C(3) () ¢ (1) oYl 3(2,-2,3) dadd) La gan Jod) s

(1) 2(3) +5(-2) +4(2) =4
6-10+8=4
4 =4
(2) 3+4(-2)+3(2)=1
3-8+46=1
1 =1
(3) 3-3(-2)-2(2)=3
3+46-4=5
| 5=3
St OYslasdl e idslae IS B e OS5 (2,-2,3) U

—~ 90 —



Inequalities wiliibiid! o

o ol ol ST oliadl of L) audl] a1 b Las » Ayl
Cdpladdt sla) gme Lo Lday L Tl o) L ded
 (ege s a-b gl ) «b e STa» caia>b (1)

‘ (k_.JL.a J_Ls-a-b_gi)«bo.n_}j...aia»d'z.u"a<b(2)

: «bL;‘gL..J‘gio.oﬁSia» u.ud'aZb(3)

. « bdgu' g\u»)a...a\ a » u...su a<b (4)
.<<2&0J5.¢TOSJ‘9JMQAI:STH»UJJJO<3<2(5)

C«2 e P51 oS0 2 ssles sl e ST x> e 22x<2 (6)

n\j_o;A}\JJJJJJ M\rﬂ\‘_}ijwm&l\ 4...’\....1\ ng.o
Oy \JbbjaJqu\rﬂ\Jﬁwujﬁ (a-b)*>-1 )L..n

o o) Large 0585 > 3as LS‘@J”

g, oel) Lignedl aadl G ad b e g ) Al 0S5
. SO.OJ,:STX .L&.L:.aswujg;x-5>3w.ﬂ .E‘W\

x<y g a>b dulaadl L sylaYl b W e>d ga>b oy Leed
CeylaYl e L ped

Principles of Inequalities SUILIL! Jsigd

.a-b>0 ga-c>b-c sa+c>b+c OgKd a>b

sdoall ity Lali,b o of oy 13) &bl 5] jais Y (2)
JB k>0 9a>b Ol 13) AU . o gl
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a,b P ka > kb

k kK

sl e e e 3l Ob S o 1B dnlaadl 58] S (3)
S k<0 ga>b Ol Bl . AL
%<% 4 ka < kb
Cat<b™ Sy a">b" Ol e ge nboa g a>b eils 3] (4)
: 4-14
S 125564 1 5754 O9Sd 5>4 ( | )

— 3\ 53 « 47

11
e 4>3 sl 167597 058 16>9 ()

<}§ o 16172 < 912

C(a+c)> (b+d) O c>d s a>b O 15) (5)

Cac>bd Ol c>d>0 5a>b>0 O 13 (6)

Absolute Value Inequalities dallall esddl Ul
s o) Slae Y1 Ls e il o Blaed) Jros iaSS Aillal) ol
X - 2 4SO Jsid b>0 C |x-al =b SPLCRVETTNERYIN)
o b das X - a3l il ey Old gt e b lds 0 e e
08 b>0 G [x-al >b O) Jgi L . il Hluy Sl
JiadUs x-a<-b sl x-a>b A L b e ST0 0 Bls e x-a
510 e Ble Jo x-a 0558 b>0 e [x-al <b O 13
by (b ) 0 e JB1 clam I o b pis x-a A L b e

Ouofsjiu\.kp-j]\u.o
~ 9 _



X B it olylasdl e JS o 1 4-15 e
Example 4-15: Solve each of these inequalities for x.

Ix+4] <7 (&) |x-3] >4 (1)

Ix-51>-5 () Ix-5| <-3 (=)

x < -1 of x>7 SBU x-3<-4 5f x-3>4 045 |x-3|>4 (1)
sowt Jtes U ) (oo -1) U (7,00) o Joddl d2d O gScid
A

55 0eS5s 11<x<3 Wiy Tax+4<7 08 [x+4]<7 ()
. (-11,3)

o ST Gl 0585 slae N ket @t 0¥ ks [x-51 <3 (=)
fillaad) o) O ¢S w_xuujg, Y G g o (S5l ]
. J=d rd(bwgaj)l-’-.l:»y PRCUNIRY -3UAJM\

Y e Uasls 055 illaadl ol OY ks [x 43155 (5)
S e W1 S ga Jodl 095 L =5 (g0 ST Usls 0988 Do
. (-00,00) < J"‘” 3;-533 Y

Higher Degree Inequalities del 4>y v OULLAL

s el dr s e ollaadl Jo Files el dmps e oluladd! Jo
g O g8 f(X)> 0 ilS 13) Lauall wo el &, lis L)y e
b U ge Jalgall dad o5 ol 0y ool Jams 31 x o
Jolm Jonomt 3 x slrm) B b yid f(X) <0 O 13} &l
Lﬁu J.o\ydl dosd Cju_g o i

M\ ub\_..«j‘ u,\.p ‘.)l.a...&\ t._.:}“:-J‘ _)L.o-\.v S H_).:-\ ug'“-'j

— 93 _



dde s bedie L &glhadt Hludadt s,la] e — 31y ydelad]
L lael Colgdl QYL sae Caelland dolg f(x) 3 ol gall
om0y Jole 2 e S Ledie 4 YL sue 0656 S A
s Joles 4 se L 16 Jlag 3 Jolgadl 65 Loase Y- 8
) 65 haiy s i J) (o5 YLl (i 5,0 IS
. i il ob YL i b i Lo Lo b S L I i
oYl bhse ddy L ag OV 4G L Ay 45 b L

X0+ 15 < 8x Luluad) > 1 4-16 JLu
- Example 4-16: Solve the inequality x* + 15 < 8x.

0659 (x-3)(x-5)<0 9 x*-8x+15<0 Jley x*+ 15 < 8x &y Lol
el Wl (x - 5) 5 (k- 3) e Sl 055 Ledis o
Vi Jalgall 0dn a1 0B p il ol
' ol Jols 5la) s o Jres e
) it Slas Y L e 5,3 e x I dr o) ol aigs

S (x-5) 3 (x-3) Ll Jeol= byla] sl | J) g s o ol OW
| (4-4 St L) et sbn Y ol il oda e IS 8

x—-3 - ' & E +
x-5 - 7

= 3 5 >
Problem + ;| —  +

4-4 JS&
ilane of dabiite Wl oy Gr > dad JS I L, Ughs o)
Lsdly Jodl o o ol dandl OF e phaindt sl J oy
CdeSb i et il OF e faanadd
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S e s Jolgadl clylal o slas ¥l Las (55 o, Layl
ol LS 5] Lo s domiy & leasd detS 5l o8 4 les) des
fagiS 1 Ul 3 Hlay Jo il L Dl ol Il 91 Lo o0
5oLa ) Uloend =2 065y ol OF (5,8 x-3 5 Laliose s &)L
53 bl L oapla) Loyl Woed -4 el ol8 (x-5) Jolalls -
CAI (x - 5) 5 irge (x - 3) domdd 35 S dedd i Ll S
5x -3 e IS Of domd 12 Gagdll Uyl 5 peay 51 3 11
By hasdl oSSy G eSall Dluadl 5La] suo . Lo x-S
9y 34 OIS 1) L s il eda B Jelgall Ohla) daulg 58 JS
Jrols OLS Wl dandl 515 o1 0l ol (3 Jolgadl 0
Joalgal n (63,8 de OLS 1) L U gs el 515 51 il
O Gl o sl ol Jeel 0558 WL
ol dll s S (x-3)(x-5) <0 Ldlue iser ) Ozl liss
06555 ¢ 3 oy bdl 3. ohlayl Lbse § LI 5l ol
(3, 5) bl 3 UsS Jeds UIUy (44 JSa i) dle DLl
Li,e dbg 6l B dlals cand 5 93 01 e Jud Sl 8 Y ot
b sy 1L 1) Lal L i alaiie il Byogdod] bshsdl O Al

o

s 2B o dis el Lusdll oo Yo e Uigh Jemras USE o
L33y

(3,5) 5,24l g4 X"+ 15<8x >
Cinleadl o 1 417 Sl
Example 4-17: Solve the inequality

X:3 50
x{x+4)

Lo ol el OF (6,2 pliadly Ja el Jlomis 0 o & g2edl O,
~ 08 -




9x=39x=0 pox+4=0 x-3=0¢x=0 d}u@dw
Lol J) olae Y L diond o o8 O 29 g Dl L x= 4
. 4-5 J&JL} C..o}ojﬁ LS adoen ) 8

x-3 = 1 - — +
1 - — + +
x+4 - .+ o+ | +
g ’ S ey E— -
Problem — & 4+ % = % 4
&
4-5 IS

s LaYl il b ele 1S whla) o bad) el ol eyl
o sy e 055y bodie 0985 Blaadl 5,La) a sl Ji]
ON Dl . Wl Jelgadl e 63,3 sue OS5 Ledie — LIl Jol gal!
M 0585 Vdo o Jrs (A ol 2 5)5) pasns AJWNN]
t#fsj\rm&x—4‘ooﬂ s . 3 s )Luua?r.ﬂﬁ
(4-5&&#\)-4¢OJ)L>\AEMLE>~}3 )buw& pE

ol 0w I L oyl Lhiw b+ 5,1 ls gbled)
(4, 0) U [3,0) 5y9ud) B Jod) CS59 [3,00) 5 (-4,0) ol 2l g

paseid 08 [ ay el pesddl OF Y L il sl J et U
il oy b Wils ) uslly Jodl b dlsls L ol dagil) O

IR R VA W)
Ginie b et G
Linear Inequalities in Two Variables

(0 Y) oo IS e 3K Gueiie b ikl Olalaall Jo ez
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oL Uk Joes iasd! slaadl OY Tl . lasedl g I
L . lasd) coler doi e bl hadl a ddasdl &y Lol
i laedl as b < sl 25,la) alaseiad s ol gmee O3S L)

Cislt G L ddas ) s laad) J gl a9 Lessle

C2x-y<3 Jo desl D 4-18 Jlue
Example 4-18: Find the solutions for 2x - y <3.
(b . 2x -y =3 ga2x -y < 3 ilaedl landl badl o
Senao Uas o diuady Joudl (po s s Jasdl 09808 < 50 )1 plasend
(4-6 JSa k) @S e Y0l
{Jymmd;rmh}g\y\ikwswm\s 5]
Y p hid) coo L) Gl i e dilsadl Pl o U5 s

-+ 2x—v=23

]

,/ 3

L
.
70 /
S
o
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Lably cd Sl i Ll 045 o) dilate Sy deei o Led)
s e Lid) S 055 dylad) Hlesdl dhi caiis 1) L L Je
o Laedl oY) il i W 15) . Jod) B Bage go Jasdl e Ol
SUL L el b sssmge Lol e colad) Vs e i gl OS5
bVt dad e Ll e Y Caladl @ el L 09SS
ol dsewl (Sag X 2x-y =3 Ll Je cond P2, 4) daidl

22) -4 <3 Joes 2X-y< 3 o Load dg (2,4) s em . Slos| I TLY

i e s gmed) Lasdl ol i L 03 O s browo 1as
QG5, -2) Lt a3 LS 13 L el dilie ) 5,LaW (2, 4) HlasYl
e b 1iay 1253 Jo Lo 18 LS5 2x-y <3 3 Loses
o dalaied) b aeda L Q e bl e o W i W) LUL UST

. P dlaall r\mp > g

el ialarall e Joniug 46 JSAll mge 2x-y <3 Jo
C Ll

Systems of Linear Inequalities ddaid) @luluald! Ologlais
Laghie Liyd) &l Jgiid o i 3 3ST ol e Lyad OIS 13)
iilzadl ol _ bl goa Laghiedl i Jog Lhsd) Olylaadl s

. L_JLJLMA.«U J.>J\ gble - & el

J_Jb M\_MJ\ OIS daghia _
SHESUE J_> e 8 ,Jaw\ Lé_n.;;w CL»

y d._JJ‘j.A.ﬂ _)J:L_.AJ\ uﬂbw‘
959 O Sy Y,a\uiw &Lelu,&
ubw‘unff\ 3\ u')b u\.»:}lm.nj Jo-
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Cx-2y<-1 g9 2x +y >3 byl io e > 1 4-19 JUA
Example 4-19: Solve the system of inequalities 2x + y >3 and x - 2y S -1.
ol et Je x-2y=-1 9 2x+y=3 5 bl oYslaad] et 5

2x+y>3L>_9L5MJ,&m}f\JLJ \.ai:.a_..ouji; ox +y=3 Jasol
. X - 2y<lus5jmm'ﬁ \J.L-u Mae X - 2y =-1 LIl 0950 S

J.LDJ\ LS\ Q.LC« ix8ly Cwd (0, 5) JAJQ‘)L%?\MJL&)U SR
A_S'M M‘M&ﬁjwbﬁyw\rd\g‘ﬁmﬁ
39Dy ‘ymay ) J;J\wujiawz(on"»ﬁ oY ¥k

TL;J_ZH idiad doeseae 0-2(5)<-1 Oy \,L;u 2x +y =3 Jasdl
. X-2y=-1 .L:pJ\JL;U Sl

4-7JS:HLUM\ il mx-2ys1 g 2x+y>3 > dilais
kel dikiedd saseed) hiatedl Lsdl cpo s Je Syom TSUL




dudadedl S¥alall Sleglaieg Claddf o

Determinants and Systems of Linear Equations

Determinants of Second Order 4t 4o 1 e Sfddodd

VIR
al bl
3, b,
Cp.0 9a8 9 J""*" c_s'g Cyand 0 b2 ¢ a, ¢« b« a, :\J&T ‘LRJ_)T ul.c JM

a b
=ab,—ba,
a, b,
SR
'3 | |
. 2=(2)(-2)-(3)(—-1>=—4+3=—1

iall 82 -l o aiadly Jo Yl il 83 02 oy atadl Lia
s 72 ¢ 3 o paially oWl sgandl 8 -1 02 el L S
3 IV LM e samall L Tsus sumedl 0555 . S 3 peld

s (5

Cramer’s Rule S 5usl(8
O ghan pliseiily (o geme $ ndasdl cdalaedl Oleghie | Sy
Yl daghte codael 13) Lol A

a,x+by=c,

aX + b,y =c, (4.1)
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it SNl 8 oy dd b | plaseil (Sandl e O 953
e e 4391
- ¢,b,—bc, ac,—c¢,a, |

y (albz—blaz?t())

X

albz_—bla?. | albz_bia?.

D WS A )l Ol g ANy ¢ x I mﬂ\ni.m LS - Saw

CI b] al cl
¢, b, 4 G
X = ,y=
al bl al bl
a, b, a, b, (4.2)
olaedl 3 ety b gaias Lo & gieal] c«..aj\ S5 Jgedt s
S PV
sdoally hel (4.2) slia (1)
a, b,
a, b,

damadl OWlaedl B WS Loy ¢ x Dol b oliallg

c SMalall di ade gl o D Al Gl sasedl s L (@)
Jdcial 5 03y | o g}l @ ggmeadl O Malan 390 OF tue D
ol ae L @) e u_;u;\ﬂ LRI Je colgdl 5 gela

ddoeadl e gl Colgdl sgelay x aed) & Melacd! 3 ges
D sdwadl 8y WMol ae dgele Jluad wie . D 4 usl

. Dy sudsdl dusedl o 3l colgdl 5 gela
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ioghied) J 1 4-20 Jlie

Example 4-20: Solve the system

2X + 3y =38
X-2y=-3
2 3 i .
D= 1 2:2(-—2)—3(1):—7 9B Y ¢ Xy )Kr\_u
8 3
D, = =8(-2)-3(-3)=-7
-3 =2
2 8
D = =2(-3)-8(1)=-14
1 =3
D - D -
X = x:-—-—-—z—:l y: y_ 14:2
D -7 D -7

Determinants of Third Order &G 4a i w Sladadl
. o JJ\

a, bl C,

a, b, ¢,

a, b,

vy 5ot | GEWg CBgdw OW 2845 0 ols Mul;dw | g
AN RN P VO I VL W Tge 1 P A3 1 e 342 e

- 102 -~



Z ¢ ¥ ¢ X Lﬁé d.JLA.H
%x+my+qz=¢
azx+b:y+czz=d2
a,x + by + ¢,z =d; (4-3)

= ug"’” . UJWUBA,.LDJ\ Yolael) Lol S RYAF BN EUIY B3

_ dbie+edb,+bed-cbd-bde-deb
a,b,c,+b ca,+cab,—cba,—bac,— a,C,b;
%Q%+Q%¢+¢%%”9¢%"¢%%i%%¢
a,b,c,+b,c,a,+¢,a,b,—¢,b,a,—bac,— a,C,D,
_ a,b,d; + dla:zba +b,da,- d'nbzag"'blaz%_ atd2_b_3
a,b,c,+b,C 2+ €,3,0,— C,b,a;— b,a,c,— a,C,b,

S LS il @Y LS (S

a] bl Cl d'l bl Cl al d'l Cl al bl dl
a, b, C, d, b, ¢, a, 4 ¢, a, b, d,
a, b, ¢, d, b, ¢, a, d, c, a; b, d,

‘_53\_.«9‘&4_5’\;0.&;'_5;‘9(4.3)&,2;y:x@}k.oL:wJ.L.:n.ajﬁ»D

o) S sl r\.L:'-d;..u\ Sy A8 \_,.w ol D OW 15] . Va0

RCIY NPT PRIV R P
G (X, ,2) op doshiad) |







L Jaddl 1da (3

A U1 S¥ Ll

e U1 SYA S Gyl @

8l ol Jual>g paarne V1

9t dagle ¢/

et Yt ¢

Ol )T e dugiad! SYaall Sleglaie ¢
Quadratic Equations duu i Q¥ alall o

* 0y

Max2+bx+c=0w\xw\g;ﬁjﬂ\ﬁaw\ iU
.az0 geolgc 9b ga

3 -5 =0 9 2X +x-6=0 5 xX-6x+5=0 04 24

Al S B Loy 5 OV¥olas

c=03lb=0 055 Sl »delS Ll Lay I Dol
. 3x"=0 5 X -2x=0 4x2-5:0J5¥°
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sl odm x o dolandl g o) x o do g5 demo 3 Aolas o
CDsleadl yeds of Lliw! Lels

DSy I L x =3 9x=2 il g G X7-5x+6=0 Died
. dslaadd ‘;3—1-" ji bu..pi x=3 g9 x=2

duan s S¥atall Jo G e

o Wy

: Methods of Solving Quadratic Equations
" (0=0 a:6) A1 sl St [1]
L x g A Dalaadt e S J 1 501 e

+9=0 () 2x2-21=0 (o) o4=0 (1)
Example 5-1: Solve each quadratic equation for X.
(a) x* -4 =0 (b) 2x*-21 =0 () x*+9=0

Cx=22 yededl 0S5y x=#2 5 xX=4 U K-4=0( i)
Jodedl 04SSP =21/2 M 2x7-21=0 (o)

X == 21 =+l
(D1

. xz_-\/(-—Q):i?,i )j-bmnd}guj X2=-9 siU.U X2+9=0 (__::-)

Sty Jodt [ o]
X P ey Dol IS 5-2 Jlie
X2-5X+6=O(s__)) 7x2#5x=0(f\')

Example 5-2: Solve each quadratic equation for x.
(a) 7x* - 5x =0 (b) x*-5x +6 =0

J_..a\_:— Oy \_)_.L:v Cx(7x-5)=0 LguleS J_(_A.: 7x2-5x=0( i)
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Jous siall Usls Jole JS szt i ol oy
x=0 0555 S 7x-5=0 51 x=0 doesld! Ldasedl ¥slaal!
. d)‘-ﬂ.&.&‘_}jb&jﬁXZS/’?j

Sl 0¥ Ulss L (x-3)(x-2)=0 LulS (Say x2-5x+6=0 ()
ooy iall Lolos Jole JS aai 1 do ol o all
JgSe Nl L x-2=0 5 x-3=0 Lwl) padasd) podslaadl
. dolasdl jod> Lia x=2 9 x=3

gl WS i [ 2]

X0 -6x-2=0 J 1 5-3 Sl

Example 5-3: Solve x* - 6x - 2 = 0.

=G B ea) sl GBI s S o semeed | oS

ALY
X - 6x =2

pad X Jolas il a0 58 9 o oiladl e 39 G
998 Ll Lay,e e Y1 3 LI
(x-3)=11 3 x2-6X+9=2+9
cx=3 V11 & Ggbasdl Hedadl O5SSs x-3= 2411 SV
c 1 WLl O g sy i [ 0 ]

0L ax’ + bx +c=0 Loy ) Dolaadl J gl Jaws

_—bz Jbi-4ac
2a

- dr 2 doled) jaddl b -dac Je 3lhy o>
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Ce=1.b==5.a=3ls.2¢-5x+1=0 Jo : 54 Jlke
Example 5-4: Solve ' _5x +1=0.Herea=3,b=-5,¢c=1.

_s)ed(=5P-4(3)(1) _5:413
2(3) 6

c=3 cb=-6.a=4 Un. 4x-6x+3=0 J> 55 Jlu
IExample 5.5 Solve 4x*>-6x +3=0.Herea=4,b=-6,¢c=3.

-(-s)iq((—ﬁ)z—“4(4)(§) 6+A4—12 6i2j£
2(4) -8 8

_2(3+i43)_3+id3
3

St g | )
S’" OJ\"}N\Xrﬁdaax2+bx+c=0 _;Léﬁai o) dudizd) 9!
ol 0555 S . Ll y=ad +bxre (JSal) gl ooy o

13) L x sgoee o 1 BUSR1 ahaill L pblin 1 i) x Sl ] o
' i el oS X g pe Gl e S bl o

9l wpa Jalrg foarme o
Sum and product of the Roots

ax’ +bx+c=0 dag Il dslaalt jadsd Pt._J)..aMJ‘.ab-jS&}wutJ\
. P=c/a 9 S=-bla s

(S=IR Emu =6 b=T a=2 Jou 25+ Tx-6=0 3 L]
. P=-6/2=-3

sl i ry oy Wyl ) a8 Dolaalt OF IS L
u_J\A_IJL’.AHéJJJJ P=rr1,3S=r1+1 dw X -Sx+P=0



2 43x-10=0 ol X*-(2-5x+2(5)=0 »x=-5« x=2 i

Nature of the Roots jgdoul! daila o

. b2 - dac swewdl daulg ax’+bx+c=0 Jalaedl jodo danl ddoc

il gded) O1 Jgih i el a1 e yedadl gy Lois

ZO@.M;\MTC:b:aQT&\JﬁL

CGolaze b9 Lid> Hedadl 05 bT-dac>0 O 15) (1)

iy gliay Ldidi> 53dad) 055 b7 -dac=0 O 13) (2)

s adadl 0SS bP-dac <0 OIS 1) (3)
L 098 &y S slael ¢ o booa Of Lol sl

il 098 [ ds gols ¥ Lol Loy b7 - dac OIS 13) (1)
Chglace by d S dids

 dslang &Sy L 5ol OS5 b7 -dac=0 OIS 5] (2)

L eded) 058 Ll L e ud 59 b7 -4ac>0 OIS 13) (3)
Cholace ;9 DS B

il jedad) 065 b -dac< 0 O\ 13) (4)

b2 - dac = 7% - 4(2)(-6) = 97 jeandl 27+ 7x-6=0 dalael) OS5 U

Radical Equations 4Jydaxdi @¥alalf e
AU Lol doMe s ST ol Jsgaen ¢ Dolao on D dond) Dolaed

3\/?=\/y-4 9 w/x+3——-\[—x=1
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S, bl as Y i dadt ssdsdl s Jsed 4 dedl e¥sladt o

shb ey 3] FW G L I s ssadl S sy Walead!
el de Jgsmedt Hasedt do s (solis 558 ) U aw Dol

Cosde sl g ¥ g 4l oda ) SS

Vx+3-vYx=1 > ! 5-6 Jte
Example 5-6: Solve +x+3 —VJx =1

Vx+3=vx +1 guraar
Vx =1 o) x+3=x+2Vx +1 CQJJL)

leu‘L""'u“gJ‘J"“C“'J’ ‘;ﬂ_&-\j
Vi+3-41 21,2-1=1 © L

Gl i (e dugaad! S¥alall Dlaglade o

Systems of Equations Involving Quadratics

Graphical Solution dubad! Jelxd!

Ll y X o ga Y X B e pdolaed B ) 43T J gl
il o g M ablin (3 15 o) sl e I ablis L
&y A Joladl OS5

Algebraic Solution 4oyt Jelxdt

iy 5 W3\ g ddas Ases [ 17

i Dolaed) B ey fabnadl Y idasd) Doladdl o

4y =25(2) x+y=7(1) deghidl J> 1 5-7 Je
Example 5-7: Solve the system (1) x +y =7 (2) X" +y =25
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X2+(7-x)3=25 Jﬁg}“‘v"j (2) uﬁu.aj.i‘— . y=7-x S Y uﬁ (1) qu
05 S5 Lodis . x=3,4 5 (x-3)(x-4)=0 gl ¥*-Tx+12=0 |

y=7-x=30¢658x =405 bodie g y=7-x=4 OSd x =3
L (4,3) « (3. 4) p LY J gladl OSG Eld

axz +bx2 = Ji-ﬂb OL':.‘D\.M [ <]

3x% +2y* =14 (2) 22 -yr=7 (1) @ deshaadt | ¢ 5-8 Jlie

Example 5-9: Solve the system (1) 2x>+y?=7  (2)3x* +2y = 14
p y

) (2) ) party 2 3 (1) bl y B

7x*=28 , x=+2 i x =4
Jod> dagy ¥t Ly =11 s e (1) P x=-2 ﬂ X=2 ao S
CG2,-D)  (2,-1) (2,1 (2,1 oA

.ax’ +bxy +cy’=d: Jg-ﬂb, OWslee [ 2]

inghiedl J> 1 5-9 Jlie
() x*+xy =06 (2)x1+5xy—-4y2:10
Example 5-9: Solve the system
(1) x* + xy =6 (2) x2+5xy-4y3= 10

3 (1) ool pdsladl NSy ol sl i) T Al lal
s bl 3 3 (2) 5

xz-Sxy-i-GyE:O , (x-2y)(x-3y)=0, x=2y ol x=3y

Cy=21 sl yi=1 e st (2) 51 (1) L x=2y O mo
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09 JIM x=2y=2 0N y=-1 Leyx=2y=2 D y=1 Lis
(2) _9? (1)L5§x=3yc..b(.i'y=-1,x=—2 3? x=2,y=1 O]

Y= y=:t'5
2 2
o=
2, 342
Y= I
S
oAz 342
2 2
a3V J gl O 9SG

2,1) (=2,-1)% {35,-@;}( 342 ﬁ]
2 2 2 2

\

edalaedl NS 5y =mx 5SS 2 el

(1) oy
X‘+mx-=6, x‘= 6
l+m
(2) oy
x2+5mx*-4m2x*=10, x*=—o 19 n
l1+5m—4m
Sl

6 10

l+m 1+5m-—-4m?

P LaS ey Jodly = x/3 3y = x/2 U m=1/2, 1/3 Lo
.1 &G L

- 112 -




L Jaddl (i (2
L digat) ¢
dudluad! GLigit! V7
Al Gleit! V7
AU i) it
dudalgidt Audigitt V7

T (R 4
RP-IVE LI i o) { v

Sequences wiludigid! ©

PSP § L.,..p-yj\ stae NI b u.Lp J.BJ.x.ﬂ adls A .>\.L9F\J\ Z,J\j:.n
uxw\
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Arithmetic Sequence duluwsxd! dudigid! o

EESTY | ISR VIS PR N W I ;lxiy@‘y".oda dlons-1 A1 gl

s e sl g el sadl ) WU sae g Lede oo
AT BV [IFCVIT RN P )

> S oY Llae iJlgme 23,7, 11, 15,19,..... GIRY
50, 45, 40, ML..«J:.H A.A.Hj.u&-” uj . d.!u‘ il L.Sjl 4 cc..>u d.~L9 J-».c:Du
. 45-50=40-45=-5 ¢ I il G, O4S

D ety dpluodt 4 gned Laladl oyl 4|
Cd=atm-Dd =Y asdl sl Sedl asd e

L a9dodl e n Jsl g geme e

i1-—[Za+(n—~~1 \d ]

S=—(a+1)
2 2

o A gadl pe d> Jal =a

3 el &,W =d

. d9Jd) 3de =n

sl ol el sl =

. J_g.l.xl\ynd_gf § gozes =S
ca=3 G 3,7, 10,.. .. iolasd) Ll gadl el 1 o6-1 s
C=at+(-Dd=3+(6-14=23 ¢a ol ddl . d=7-3=11-7=4
jﬁ.}jbzﬁlﬁugjji & ool

Example 6-1: Consider the arithmetic sequence 3,7, 11, ... wherea =3
andd=7-3=11-7=4.Thesixthtermisl=a+(n-1)}d=3+(6-1)4

= 23. The sum of the first six terms 1s:
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S=—[2a+(n-1)d]==[2(3)+(6-1)4]=78

2

0o | o

n 6
S=—{(a+l)}=—{3+23 =78
2(a ) 2[ ]

Geometric Sequence duwddgl! dudigidl o

de_df!\ SCTRER VRNV LY ::\.Lc.i'&.g\judn Aot &1 gl
S padd it ade Gl ol suay Bl suadl Ol ade

ide Juams dds S dewdin Al g0 25, 10,20,40,80, ... CIRY
9,-3,1,-1/3,1/9, . ... iwdig) dlgnadl 3. 2 B Ll suadl ol
iS pied) Ll O 4SS

-3 1 _-13_ 19 _ 1

9 -3 1 -1/3 3

S VIS [ RCAWIEIN U-P PN RO PV I POE~
Cl=a! Y sl gl el dsdl e

s9dod) o n Jol g geen @

- alr"—1 ): rl—a, el

r—1 -1
CdeYl i za G
LS el Ll =d
. deded! dae =n
e sl ol Sl ded) =1
.;5.L>J\yndjttj.w=8
sa=5 Go 5,10,20,. ... i digd) A guad) el 1 672 Jlhe
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Example 6-2: Consider the geometric sequence 5, 10, 20, ... where a=5
and

_10_20_

= e = 2
5 10

I

G J9) £ gazeny . [=art! =5(271) =5(26) =320 g» pld) asl
X 9B D9t
The seventh term is [ = ar”' = 5(2"") = 5(2°) = 320. The sum of the first

seven term 1s

S=a(r“—l)_5(27—l)_635

r—1 2—1
Al duudigl! dlabeadid! o
Infinite Geometric Series
LV ady s Lo Y (S0) gl ) & semall any
DS e Unae Jalr &

‘l“<l S SWZ—%-F

il W Lwangdt ddicadl el 1 6-3 JUe

Example 6-3: Consider the infinite geometric series

Where a=1 and 2 = -1/2. Its sum to infinity is

» olgdl J) Wegemor=-12 5 a=1co>
a 1 1 2

S, =—=-

“r 1-(=1/2) 3/2 3
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Harmonic Sequence duadigid! dutigill o
Al Algne S L@.U.Luw;‘..kp\d\yua 3281 gt 31 el

S
11111
2476810
il 431420 2,4,6,8,10,.. ... OY bl gy idlgue oo

Example 6-4: Compute the 15™ term of the harmonic sequence.

1 1 1
4710

9a i eelsdl lau>4,7,10,. .. 2 5,bLedl Loluadl L) g
e el sl O6SG G L I=a+ (n-Dd =4+ (15-1)3 =46

. 1746 ga &8l gd) 41 giadd

Means o'Uawgid! o

e Slaw @l Lede gla D) gied e i sl e gus]
TRl

‘L?_ww‘d‘}_i.' 3,5,7,9 11, . ... dolusd] A.J‘jmj\uﬁd,U.ﬂ
2 13,3 o dolus C;Lbﬂjuc_»_,y1 .5 92 7,3 o olusdl
. 11,9,7,5

ol Olan giadl 0655 2,44, 8,416, . ... dwdag) Ll gualt 8

. 8"4f'"°'16*2CJ11'3

L ) 4] gnedl 3
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11111
2'3'4°5°6
oY) sl g} ol gied) 173 g8 1412 i) g3t Ja el

DS 1AL U3 o 16,12

¢ 14,38 iy o)D) Lawgiedl ga Lo 1 6-5 JGus
Example 6-5: What is the harmonic mean between 3/8 and 1/47

on 14,873 oy gl Lo giad)

1 (8 35
— _._+_._
2 (3 4| 24

BERUIEE e WA oijAOﬂdw\Lﬂww’iw
L4135 ga 1/4,3/8 o 81 ed) Lo gxedl O9So

Matheraatical Induction ab Mt zEddwd| o

Principle o: Mathematical Induction ‘,&Q‘,J! GUJL‘M Sl

rwﬂ‘wwﬁoc\mﬁ S e }g} L@JL‘." L..Agfo..’ u.a}.;:..«.HoM

u_bw..aj\ujﬂj\ J\.LQEH JAJJ\.Q_.}! S A5 35733 \)J::.- J.Q_g
e Of ols) - Bl s 4y b plasnl &w\&uﬁ

Aead L..JLJY GJU)J\ C\:..::.«Jﬂ\ d.a_:).L:: r\.L:-r_M.u‘ ug.w L>u.>v_~a Lw\.ﬁ
. Ao gal doreenc) shase YA J.Q L

Principle of Mathematical Induction .l Ztl! oua (2

i gel| PEPSIC | JLLQSHJSJ L>u.>=~a P(n) g5y . 1 2 50 g

LI ) G 15)
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. G P(D (1)
3950 Pk + 1) penay 1igd n=k dis Uroew Pl O WL (2)
R VO I VN
ol Z G el Oy
Proof by Mathematical Induction
Ol ghs Jlgd ol Mo il pluseny 0466 ol &l ol
Ol 3
s Ol 5] L niel & i OF Jodll s gadly s} (1)
. n=2 3\n~4_U§J311¢aiydicu¢=aﬂ.ﬂ¢pﬁ\bﬁ.xpuﬁ

O\l ol & kil OF I s Lea¥l SliSad sl S plad] 5 ,2me
omy a Sold 3l o ST dmseall dargedl Slae Y ST s

. ;5!-93“ Ej.l:éaﬂ e c_.cvuaﬂ g:_,..q-j,q“ St
Lo gedl shace W) 1S3 sl Lol M e o3l 1 676 Jlia

Example 6-6: Prove by mathematical induction that, for all positive integers n.

n(n+1)

1+24+3+... +n=

=) k+1) gz o n=k s Opldl dmw o 8l C i\ 5 glasel
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RSV ATED (Y
| k(k+1)+(

1+2+3+.. +k+ (k+1)= > k+1)= (k“)z(k”)

: nya.l.g (k+1) a0 Lo n(n+1)/2 dad A3

e moeo 61 L] i n=k Lis Gasew 01 O 13 SU
s Lo 05Sd 0 = 1 Jis e Opldll SS9 n = k1
dis Lo 09 Sidn = 2 Lis pmr 39 MU L n=14+1=2
Lo gadl Slae Yl | S0 Buews Ol §9K3 . 130Kag n=2+1=3
h el
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D Jaadl i 2

¥l dall std V7
. el d ! v

. Gudlgt

. G s V1

L ouadt Gifd A yias o
, Wausd! SY LIS V)
L aSyl SYLI Y
RRTNES T ket (R 7
. ada il S¥L Y
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Aol ¥ dall Sdols o
Fundamental Counting Principle

ashal ey Laliswad) G, dadl o mosdmy dg g i s lal Sl 13
Laliseadl 3, LI e n sday 5T e s lsl Sl 3l ods asl
i) Gl e men dum Sl e cpnadl plsl Sl

iy i e 5 5 Liblows i) e 3 Il OIS 13) ted
Ay b 3e5=15 sdm cwaied! VS Al Sl Sles

0 X, dda a, NP Bkl pe x, ddey a, ;-MUSA\ 154 uwﬁ
Os—Sd B dall o x  dday a 9\;\3 S, e x, ddw a, ;-\;\3 3 !
P I A S SR PP DY Y ey 23,8y c... a Sl
ol 13 Sliglhy 5 5 Lawd 15 5 Ol 3 oy Sy 1 771 Jtie
el Slin s o yl6 O gllainy jacady by e O3S el iten
Cde ) Wt gea OF Say 1 diliseed)

Example 7-1: A man has 3 jackets, 10 shirts, and 5 pairs of slacks. If an
outfit consists of a jacket, a shirt, and a pair of slacks, how many different

outfits can the man make?

X, ® X, ®x, =3010e]15=150 arn

Permutations Juilud! o

abc | yEJaJSr..Q.\SCﬁSjé-b c,b,a g, &M sl dls
i .7.3:'-[_:: c.b,a JJJ)J\UNEJ.,_JL'J.acb,bca,bac,cba,cab
.cb,ca,bc,ba,ac,abjﬁ‘éﬁﬁ
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Qﬁndjiybjﬁn!d}Aﬁ,jngjf.bﬁi)ﬁ_ndaﬁbﬂ(;éjﬂ
nt=ne(n-1)! Uasls nl=ne(n-1)n-2)eee2e1 ) . dagkll 25,3

L0l=1 51 1 0S5 Jaall g wae o

g S ded drsl 1 7-2 Jle

Example 7-2: Evaluate each factorial.

@70 S ©1 @2 (e)4!

(@)7!=Te6e5e4032]=>5040
(b)5!= 5¢432+1=120
(c)1t=1

(d)2!=21=2
(e)4!=4932+1=24

Lz e nsaad (Ol 3t ol B Jasladl sue Jaes P 5o
3 u.ujp-ta L 8 Josls sae Py ey MU 5,0 IS 55 45 Lo
. b A JS d u.v:sj:-t.a ;L...ai 5 J.n::\.u She 5Ps J.uuj 0 42 JS

. Bp0 JS T B>l daliall sLi¥i e n Jaoba
Permutations of n Different Things Taken r at a Time

Przn(n-* 1)(n=2)---(n-r+1)=- n!
| in—r)!

P =P, =n(n-1)(n-2)eee | =n! c r=n e
L LI Jaladl e IS dad aaf 1 703 Jlke

Example 7-3: Evaluate the following permutations:
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(@, P, ©F @P, (€) sPs

(a) P, =5

(b)5P2=5'4=20

(c) P, = 5¢4¢3=060

d) P, = S5e4e¢32=120
(e) P, = 5403021 =120

ﬁ,-su’i b ol 4 L pisn 1 3R sas aasl 1 74 Jie
' sl S 6 L dS e Jes

Example 7-4: Determine the number of ways in which 4 persons can take

their places in a cab having 6 seats.

P,=6¢5%403=360

. Sl yudl 2 WS Bgrle ALl sl paay Jdobd
| Permutations with Some Things Alike, Taken All at a Time

. e «_ﬁﬁj-‘\u.wusﬁﬁ u.:.bjp-\.o s LNl o nosdad P hsbdl sae

. h +n,+n,+eee=n L

oYL, 7 s oY, Blasl 3 Fi9 9 3kl sae 175 JGu
oty dlas dakd Jib S ) e Cue JUbT 10 e

Example 7-5: The number of ways 3 dimes and 7 quarters can be

distributed among 10 boys, each to receive one coin, 1S

10! _10-9-8
37 1-2-3

=120
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Circular Permutations d il o3l
. d..a.af!o (n-1)! o¢» 5,515 djr PPICENY p\.ﬁwﬁ}“ 0N dJJ:: dJAs

sl & 515 auate J g sl (Sar Lolsal s ae 1 7-6 JUa
. 4y ,b (10-D!=9!

Example 7-6: Ten persons may be seated at a round table in (10 - 1)! = 9!

ways.

Combinations §3igd! e
O 9Js ;«\_....a}l\u,n SAe 5 5 _9\J§u.aJL,.>-\ ﬂ s 9n gud gl
Ciylsead!l s LW Cs s J) sslay
ac, i IS st 3gxlocibia g B bl Oy M
L baa epd el Jid 2 oS doly g g8 ba,ab Of LY be,ab
oo 0 (©le gasmadl ol OVl Gdlg sae ey oG 52N
Co,edl b sdgsle s LY
il g4 sdgxle sl 9 Gdly dae e Juy oGy U

LB JS T Bigrle Aalit! slutdl o M Gudlga

Combinations of n Different Things Taken r at a Time

P n! n(n-1)}(n=2)-(n-r+1)

C=n r _ e A £

"o n-r)! r!

Lo gorms oy Lol oSy 31 L Oloilandl sus 1 7-7 JUa
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sty 5,0 1 I S milay I IS0 1) O 12 e
‘Example 7-7: The number of handshakes that may be exchanged among a
party of 12 students if each student shakes hands once with each other

student is.

12! 12! 12-11
6= = = =
21(12-2)1 210! 12

C oblsd! s s 4 dde SN O o\l

66

C=2C

i gr s LY e n e bt sas O e d 01 1
e la ;e Ny (n-T) ol yles-t sae
AW gl g} degd dal 1 78 Jlie

‘Example 7-8: Evaluate the following combination:

(@) C, B, ©)Cy C, (e G

5 5-4 5:4-3
a) C =—=5; C.=—=10; (©).C,= =10;
5-4-3-2 5-4-3:-2-1
C,= =35; C.= =]
@ =34 © =T 2343

L el ! mw.asruuajwtydﬁo\snu&sgai JIPRN
', LB JS B Aiuyh sl Bigle Walidee sLuil Gadles
Combinations of Different Things, Taken Any Number at a Time
21 sdgle dikiseedl s La Yl e n suad C 3l sue  Jlar ]

jﬁ'u").b‘_}gaéﬂz....i:‘;
C=2"-1
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Example 7-9: A woman has in her pocket a quarter, a dime, a nickel, and
a penny, The total number of ways she can draw a sum of money from her
pocket 1s 2. 1=15.

Combinatorial Notation §481gd! ey @
il S oSay WCrbpe IS 1 ylises s Ll 53lg sas

T
kﬁai I-.‘,' ‘ }“J \ ‘, e ". % ’ '-itj

- n! _'n]
: (n—r)!r! [r

.rﬁnjw.ﬂ.kp\r;nw

L Slde JS desd Al 1 7710 JUee

Example 7-10: Evaluate each expression:

T

! <~ N |
7 7!_ _ T 76541 . o _1s
(7-3)131 413! 41321
8\ | | }
) (L 8! _ 8! _87! ¢
7] (8=7)7 17t 17!
(9 9! 9t 1 1
(c) ~ - ===
9/ (9-9)9! 019t 0! 1
5 t |
a) st st _1._1_,
ol (5-0)100! 50! 0 1
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eutte
(a+x f'=a"+n2’ ‘x+n(n—l)aﬂ-2x2+“(“"1)(“'2) n-3,3
2! 3
+'--+n(n_l)(“("21')"'(“_”2)an-.—+1xr-1+...+xn
r—1)!

L opdedl 93 Oyl of cptdt 13 Ay s Dol oda Je Gl
) g1 oS eansy op o) b &k S oo S g
i g0 50} 919 o Malaedt ikl A1 RN VIEPN L RN Joortit

PIRES

5.4 5-4(3-2;1 );54-3-2-1__ 5! 51 (5
2 \3:2-1 3.2.1-21 3121 (5-2)2! 2

n(n-1)(n-2) n(n=1)(n=2)---2-1 n' ___(n]

31 (n—3)3! (m-3)3! \3
S0
! 1
(a+x ['=2" LLENNPCE SN L S
(n—1)1! (n—2)12!
+ n‘ _an-r+lxr-—l+. +Xn
(n—-[r-—l])!(r—-l)'




(@a+x)" & 4SKde 8 o) LY

(nj.m.b-‘_}.(c-p(_gi)n=xwi+aua’\;(l)

4S5 g glae lluey OLLE e g ) 3945 D lelae (5)
e 55 Seas & Dalaadt ol n oY i Yo iedl es . Al
b LS

(a + x)° 1

(a + x)! ] 1

(a + Xx)? 1 2 1

(a + x)* 1 3 3 1

(a + x)* 1 4 6 4 1

(a + x)° 1 5 10 10 S 1

s Jo W sual L JKaly Sdag slae Yl o0 @ ghand) oda B

Say B giuanll 3 5T sus IS 01 e 51 050 e JS o
. d.»u‘g.a.ﬁj\@n)\.mj Mwbw‘@wwdw\

C(a+x)’ ks 7-11 e
Example 7-11: Expand (a + X)".

(a+x '=a’+3a’x+——ax’+
| 12 ]-2-3

= a’+ 3aix+ 3ax’+ x°
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Ll g AV wis ) Sy (a4 x)" Hlded] S s dae

n(n-1)(n=2)-(n-r+2) ooy o

0 3 wsdl =
J’) (r=1)! ro
_ n{n—1 ](n—2)--~(n—r+21(n—r+l )21 R
(n—r+1){n-r)--2-1(r—1)!
n'
.-.\ \.L>=H= _ . n-r+lr—1
s (n—{r =ty
) . 1 n n-t+] -1
L;’\J.H _L>-=.H = a X
\I‘—l

. g_)j.aLa“ r‘.lar_.«.wl.) (X.+y)15 LJB uﬂbu‘ Joo) | M\ 712 J‘iﬁ

n H(H— 1 )(n'—z) a (n—r_-_i-_Z) an-r+lxr—l

@ b A el = e = T

Example 7-12: Compute the sixth term of (x + y)" using the formula

cth term of (a+x =2 (n—1 )(n(—zl).).'. (n-r+2) R
r—i].

1’1—1’+1:10 cT-1=5 « n-r+2=11 ‘ I':6 1 n=15 4.‘\.7-(_59

15-14-13-12-11
1:2:3:4-5

Simple Probability dadusd! &¥lei>d) o

PRERURI I PR R AT B e sl o il
: u_gJ:J\JLw\LsemNng.o h+fJJB\oim ij JJH\Q.ofJJ&
2 (b ade 3lla) @bl g Jlesm 060 S

| h h

P= h+f_:

x'%y*=3003x "y’

uﬂ)u‘ J’J\ —
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o (Jub ade Gllay) @bl ods Sgd i Jleg

f f

= h+f :

d«UJuL.éHZh+fk_.«.~?

q=1-p s «cp=1-q« p+q=1
il B oAt L WE ol hif ga ol Oga> il (B o4l
Sade Jlaul ga p cilS 13 . Fh 3l frh ga Eal Sigds pds

2,29 p/1-p 3Tp:q=p:(1-p)5ﬁ L&-’j-\-‘f"u-"uﬂ;‘“ O oSt &\
. (1-p)p ji q:p=(l—p):pj.m23‘.>L>J\s.:b_9.L>- r.uf

Compound Probability 44! ¥ lei>¥!| o

P RCTR PR\ FUPEARI R JNE- STl sl O JUs

6 st e ol gt el B S5 Y e a1
Jlac-18 0,0 Jf 0 g2 L....JJ.Q.L‘?j Q\J.o C’JT ddos dalad ey \Si S

RFANRLCH W (P 1P a BN W B AE PV SP ISP
Jolm (ol dined) sl o ST 5l it g ¥ land

VLT MBJ\Q)&UJBJHJBJWJ\JW\ ojig,e,U.U
120172y =1/4  o» dwdl]]

W St Sgas Vel Je 55 sl Sgds

Jleimt ga p OLS (3] . cpdiits b ST 5l sl OF el
PSP S N P FUPRUPSITUIE RO [C PR P I S AP
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Lol Cogds doms a5l Jlax=| gn p, 9 LD alod) o doe
Jlasst 04 138y &3 ialod ) oot &) Boladly 653"}”
. p,*p,*P,*%* & o Y s Slsld) S &gl

su1 ol g OLS 15 cpeudlze STl el 0 G
ol oyl oo Bty g e T
L83 e DUl oY e ¢ gaes oA iblaedl Wsladl g ,S\

5 e Jguard) c¥lat (op Lo aj dakd cny 1) 1 7713 L

¢ 6 s

Example 7-13: If a dice 1s thrown, what is the probability of getting a 5or

a 67

P(50r6)=P(5)+P(6)=

5 OLS s oLl il 1] olads-fae legsl opinlod Wy
el e Doy OF Say U ) b s |

E oo

A
>

sie o Jgamdl dlezs) ga Lo o a5 dakd ooy 1) 2 7714 JU8

Example 7-14: If a dice is thrown, what is the probability of getting number

less than 4 or an even number?!

i 930! ;\»v\.3‘z‘1@ﬁp\wdu4yyi shas Y
C?wﬁ-aw\&-uo‘ﬁ Pl 64 02 w3 dakdd e
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Binomial Probability jsdad! &fa S¥ledo> e
983,850 4 ylows <l s Al Dgd Jlaz>! g p OLS 15)
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Conditional Probability dua sidi Q¥ lei>Y) o
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Example 7-15: A box contains black chips and red chips. A person draws
two chips without replacement. If the probability of selecting a black chip
and a red chip 1s 15/56 and the probability of drawing a black chip on the

first draw 1s 3/4, what 1s the probability of drawing a red chip on the second
draw, 1f you know the first chip drawn was black?
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PRIB) = P(B) 3/4 56°3 14
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Conditional equation
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Dependent equations
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Completing the square
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Complex numbers &S et slue VI
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Complex roots
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Geometric series
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Natural numbers
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Scaling goldl) oA
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Properties of numbers
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Quadratic equations
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Radical equations
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