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1 e M g A &y E4E = E [In
Heview of Algebra

.Introduction de.ze 1.1 |

Review on Algebraic &y sl Clleall deaia glac] Jaadl 1o 8 Ha
dp Ball 4y uialy )l L gall Amal p ol A glaa 23 3l 5 Operations
il 48 yhally Numbers JacYl Jo Gyl 33k (1 Mathematical Skills
Their 4aual o) Lgiliy iy Their Kinds 4t sl Leed ol 5 Leibe i 3
patliall ayan SISy LSl ol daadi all Symbols s« 5 Definitions
(Saall Algebraic Operations 4y yadl Calptaall 5 gy 4dle3 ol Concepts
Jeie J$ 4alal Theories by il 5 Relations <llall fpsiin ga Lgaladiiud
oo 4iled & Jaill (g singu s Bxamples ABaY) (e S Ja alew olll S
Exercises A (pe i€

Real ZAddall dac¥ 1-2 Cuagll 45 dualia b Jeaadll Gaiiaipns
1-4 &aall (Ratios  (Fractions) (usu&ll) candll 1-3 Ciny oYl s Numbers
Ll «Algebraic Operations 4l cililasll 1-5 Cusgall s Exponents (sud!
Factors Jal sl 568 1-6 5al Lingal

:Real Numbers 4 !l Aol 12

Lale Real Numbers 4adal Sac ol g iy iy Cag sltacy
JacH oy lede Cajlaidl Mool gl ol Jeud 5 o] Cia gy iyt e )
cAaydall

oo

We will strat with the simplest numbers which are called the
Natural numbers, and they are the following numbers

1,2,2,4, ...
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dapncal) oW Jig 4 i el 5 Al SaeY1 ine o8 Al \
o paaind A5 220 A et ) e e S La 085 A Ansa
(siles o Adaadle S El S § Positive integers greater than zero (4—
L..au\ o i Jaey Aplal Jae 3 multiplication « il 5 addition e

gk dlac

Addition and multiplication for Naturals numbers are also Natura
numbers.

(1) 3) =3 U, 1+3 =4

Jmaala s Lty e Y sl (48 Subtraction z Lkl Al e Ul
Subtraction for Naturals numbers are not always Natural numbers
o sl oSl AT dael o ol Lide @1 - 3 = -2 S
JInteger Numbers dassall dacY) dllia g dpepdall dactl e

We notice that the Integer Numbers are the following numbers
vy =4,-3,-2,-1,0,1,2,3,4, ...

aill (ya Lelilas NS 5 Apmplall a1 mpen it g ey
sl Lag Liad 5 Al

We notice that Integer Numbers are all positive and negative
numbers and also the zero value.

Naed ‘F’a‘l.::\:.\b.ua“ NacH @F}CJLJ&A@.OLJ.L_@;\TMJ

-

Al

g

Addition, subtraction, and multiplication for Integer numbers ar
also Integer numbers.

Jaef lgmsans (1) (3) =3 €, 1-3=-2 ¢ 1+3 =4
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Ulaal 5 Lla dagaia dlae] (Jiad Y gl (b division dedl e L]
Giagsaa e dacY) 8
Division for Integer numbers are not aiways an Integer numbers.
SaeYl  and 330a dacl e oyl Lale il 1 +3=% M
caud JSy (ym ya5 Al 5 Rational numbers 4l

Rational numbers which are formed by taking ratios of Integers of

the form % , b # (0 where a and b are Integers.

sl 2 A e

e o dendl) axe Jadyy cpasaia cpae ded JSE e b e
-Undefined Results 44 jra ye it Jasy &l N
. 9 2 a £ A “ ey ]

e el s Ay Sl 4 Aagall NacW) o iy

Some of the results of the divisions are integers which means that
all integers are Rational numbers but not vise versa.

and gle Bk daaa oo i D gAY dandll il yany U
less  J¥ numerator Jawdl S 1Y fraction  susl) ansl g Adle Al sl

+&lld A8l 40 s Denominator pliall 4o than

'u.):-\é'ﬁ ] > 4 3 3 s

gt ol oY) e A IS LS oS Y A da eV L
MLLQBJHL@JTCA&J#:JWC\/_‘\/ELG.'I_..AJIITB.&OHB.I numbers
| gl Mae Y] 43588 L g 4 i




Jacy) g Ge 3le o4 Real Numbers d8dall dac Y I)—;\ij,,s
Dl e aea e S dagnially Sedal) MaeY) iy Ayl

-

. .
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Both Rational and Irrational Numbers comprise the Real numbers
(division by zero is not defined).

Ao die lgua je 48yl Lpmmy (0 s il il el 3
DY o Ll FaeW of Cun cdecimal (58 (S % Aol il

Repeating pattern (532 JS& 60 Al &l j’i Terminate dgiiall 43 ) dall
:mwﬁg\miwsjhcg@uﬁb L

% = 1.25 Rational number
7 .

—8- = 0.875 Rational number
4 - .

— = 133333 Rational number
3

1_31 = 0.2727 2_7 Rational number

V2 = 1.414213562376 Irrational number

7 = 3.718 Irrational number
Canl A Agiiad o8 oy S Ude AT o sgho Ciyadl ) Ui
G BRIV PRRWRRPL PR RS UM I B S E T e RS .

e alaall JEST apen Ja LgDla () gadii it 3l 5 Complex Numbers
:Jia No Real Solution Ja ¢l 22 0¥ Al 5 Quadratic Equations daay il

x=-1
e\al\ Jsal als ‘éﬁl\ ey » Complex Numbers 4s sall Aol

Sl

SRR s st |

|




adl 5 daalye
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Complex Numbers have the following general form a + bi,
where a, b are Real numbers and i =+/—1.

W s 2—5i 4430 ¢ T e % ¢4 DY) oi A ey

A dlael e DS el das¥) ey ol Jaadly
We notice that Reals are complex numbers.
. LR 2 .
Immaginary LAl Soet ewd AT L may L] 3 (4 Jima

ren sy Aiiad) Mae) ppen & LSl da eV (f .71 ¢ i Jie Numbers
(R el Llad dacl)

Both Real and Immaginary Numbers together comprise the
complex numbers.

adl psan A R el Ll e 5 Real numbers 4giial Aac Y
ian Al Sl gty oo Ja o L) ey AiSae A ja oy Ta s
A Ll Tl ao8) (i il oo el Led ey
Meaning of R:
Gagilly 125 2l e Interval 5% ce 5o & R AGEsD o e -1
iy e iy Ro= (o0, Hoo) ISy ST 5 oo Aagilly il 00
sy lgui8lia g Intervals <l _yall
Real numbers are called the interval of Real numbers.
Agiia) daeYl de pene gl Lgde (3lay R Al e 2
Real numbers are called the set of Real Numbers.
gAY @ﬂj&iﬁme@uset ic ganall e_,@_id\ 1A
Baddl 138 ey Adiall 4l (e line b Jidi R Lgsal oo Y1 -3
x-axis Al (HaYh caw f coordinate line (58 1SY Jaally
Real numbers are called the coordinate line of real numbers

starting from -eo and ending with +ee containing zero, which
can be presented as the following
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Aaliaall JCaY! 5 L pund gy S a8y o) o Haal) 13
G ity y ol Al e
: ¢4 Properties of Real Numbers 4l dae¥l jailiad oo Lol

1- Commutative property daal dpallll
If a, b are real numbers, then:
a+b=b+a , ab=ba

forexample: 1+3=3+1=3
1+(-3)=-)+1=-2
1HE=3)1)=3

2- Associative property A8 jLal dpalal)
If a, b, and c, are real numbers, then:
(a+b)+c=a+(b+c) , (ab)c=a(bc)

forexample: (Q2+3)+4=2+3+4)=9
2.3.49=(2.3).4=24

3- Distributive property Any 5 il Agualad)
If a, b, and ¢ are real numbers, then:
a(b+c)=ab+ac , (b+c)a=ba+ca

forexample: 2@B+4)=Q)(3)+@2)@4)=14

4- Identity elements:
if a is real number, then:
a+0=a , a.l=a

it is abvious that if we add any real number to zero we get the same
number, and also if we multiply any real number by one we get same
number.




ol s daal e

5- Inverse property el dpaldl) |
If a is a real number, then —a is called the negative of a , also the

reciprocal of a is a” and we have:
a+(-a)=0 a.a'=1

1
for example: ifa=3then-a=-3anda’ = 3
and we have

3+(-3)=3-3=0 and 3.-=1

1
3

6- Order property et il duald
if a , b are real numbers, and b — a is positive, then b — a > 0 which
means thatb>aora<b.
We will state some theorems (without proof) for ordering
properties as follows:
a)ifa<bandb<c,thena<c
forexample: 1 <2and2<3then 1 <3

b)Ifa<b,then a+c<b+c
alsoa—c<b-c¢

for example: 2 <3 ,then2+ 1 <3 + 1 since 3 <4

also 2<3,then2-1<3-1sincel <2

c)Ifa<b,then ac<bcifcpositive,and c #0
alsoac>bcifcnegative,andc #0
for example: 2 < 3, then (2) (2) < (3) (2) since 4 < 6
but, if 2 <3, then (2) (-2) > (3) (-2) since 4 > -6

dyifa<bandc<d,thena+c<b+d
forexample: if 1 <2and3 <4 ,thenl +3 <2+4since4 <6

e) If a and b are both positive or both negative, and

ifa<b, then l> 1
a
. I 1
for example: if 2 <3, then 5 > 3
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and if -3 <-2, then —- > —©
2 3

A4S daeY) pe Jabaill DY) Gany ae s Gl 108 Algs 8
Gl (ailmdll (el e lgie JS0 Lpuliall Ayl clileadl reddiione Lgilanss
YIS 5 L S

?UE?
:Simplify the following 4l Hualiall dauy

a)5+4=9
b)5-4=+1
c)4+5=9
d)4-5=-1

e) (5)4)=20
) (4) (5) =20
g) (5) (-4)=-20
h) (-5) (4) =-20
i) (-4) (-5) =20
o 1
ﬁ173=§
k)y3+1=3

2 Ji |,

:Simplify the following 4lll jualial Jay

a)x+3x=4x
b)3x+x=4x
c)x—-3x=-2X
d3x—x=2x
e) (x) 3x)=3x




sl o8 danlye

f)(3x)(x)=3x°

X 1
)X T3X= ~—— = —
= 3x 3
h)3x+x=£=3

X

:Simplify the following 4Gl aliall daoy
a)2(3a)+%2a=6a+9a=15a
byda+2Ba)=4a+6a=10a
c)3(4a)-8a=12a-8a=4a
d)d4a-2Ba)=4a-6a=-2a
)X+(Bx+4y)=x+3x+4y=4x+4y
Dx@Bx+4y)=3x"+4xy
4 x+2y-32z)=4x+8y-122

o

r
:Simplify the following 44l palall Jaw

ol
Z
|
[N

o
N’
Wih AW o 0~
I
o
19,

cy — =0.75

d)y — =1.33333

1
e) (4) (Z) =1

3
f) (4) (Z) =3

s
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oL, Ky dl aglall |5 Uiy wlaalo,ll |

N | \
g)(Z)(Z) = 3

:Ratios (Fractions) ( ;guSHf) 13’%
beag)un % Jsal Ll e i L LSy clancll iy i o5 30

b#0 oy lis o

. a. : .
The ratio Z is defined to be the quotient of the two real numbers a

and b, where b 2 0.

Maie a numerator Jawd e 38l b denominator Al )5Sy Laat e
Fraction S¥ el o duudll oyl
When the numerator a is less than the denominator b, then the ratio

—Z— is called the fraction.

=2 o tusca b’ MMQT@%M\JMMJ

1
b
-inverse u.u_g,SJuJL: (g (:5:}33_9

% is defined as the product of a and the inverse of b, i.e % =ab’.
P VIS ad Hae Y] (e g il 13 Lalad) 4l cilileadl e L

1~ Multiplication of Fractions:
o a ¢, ac
| I (b)(d _-bd

That is, the product of two fractions is obtained by the
multiplication the two numerators divided by the multiplication of the
two denominators.

2- Division of Fractions:

L LY
(b) (dj)' (.b)(c) ' be




sl o8 daad e

That is, the quotient of two fractions is obtained by multiplying the
first fraction by the inverse of the second fraction,

3- Cancellation of common factors:

a ac
Z=22 . c#o
b bc

That is, the fraction would be the same if the numerator and the
denominator of the fraction is multiplied or divided by any nonzero
number.

~4- Addition and Subtraction of Fractions:

a b a+b
=t —=
L c. € €

similarly:
a_b_a-b
¢ ¢ ¢

That is, if two fractions have a common denominator, they may be
added (or subtracted) by adding (subtracting) their numerators.

When, we have to add (or subtract) two fractions with different
denominators, then we have to use a common denominator for both
fractions. To keep the numbers as small as possible, we choose the
smallest possible common denominator which is called the least common
denominator.

L “That'is;f'if % and 2— are two fractions, then:
a_c
~F—

Aale 8 ) s il y oSl ae Jalaill Wn S5 Sl ol g8 Al pa s
On S ety Al s Cansal 138 A s S5 i A 2B Y1 o <Y
g daladl Ude s caund 80 (Pl e L andabaa ¥l o alin)
Z@S’E&&J&JJL&JW‘ﬁJMML;‘DJQSﬂ‘Jle

__-_aﬁ'__‘d_;_‘c_{)___ ad Fcb

bd bd  bd
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‘Evaluate the following b Laa JS cuL: .la. }\
2.4, ()4 8

a) (= )(7)— 0 -2~—1
b) (g_gcm)( 4 )= (2x)(4) 8x

377y 3Ty 21y

o) 2x(——) _ (2x)( 4 LA (2x)(4)  8x
Ty MTy) Ty

2.7, Q)7 14___1

d =(D)(=) =
)() () (3)(4) @ 126

2x AL 2x Ty @x)(y) _ldxy _Txy
)( )( ) (— )(4) B = 7

Ty, _laxy Tyx _Txy
2 ) = (= e i
f) (2x)+ ( ) ( T+ ( ) ( )( ) = 1 S

4 4 2x 4 1 (4X(1) 4 2
& (7y) (2%) (7y) ( 1 ) (7y)(2x) (Ty)(2x) ldxy Txy

(7 =1+G =) =2
y y X X

{0 A skl 5 o kel Aaf il

a) =2 (multiplying by common factor: 3)
y 3y
2 4 6 -8
by - =—=—=—+— multiplying by common factor: 2, 3, -4
)3T e 1 (multiplying by )
2
c) X o (multiplying by common factor: 3x)
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1

7 Ji

:Simplify the following il _paliall Jaw
48

a.-..__.-
: 84

€ o Y e cong 84 e Loy uidie 48 o il lay s LY
Aliel 5 ol (e A4S jidiall o gl Codad i (pa g A5V aglal gy (0 Y2l
48 442248 22 4
84 2237 1 7

6xy’ 2848y 2.y _2y
27x’y B3334x% 33x Ox

Sal gl Cada s aglal gl aliall g Jansall il oDlel gl i olasiudy
1S el
o 220+ x

— (y+4+#0)
8y(y+4) 4y

¢f i Alaf ae 2 (y +4) sa Sl Salall B Ll iy
giea (5 s Y @ sl Jalall 138

:Evaluate the following (i Lee JS 28l 2o o

5 10 5+10 15
a) —+-—= =—
11 11 11 11
b S_10_5-10_-5
11 11 11 11
2 4 2+4 6 2
C) —_—t = D0 e I
3x 3x 3x 3x x

!.... -




\
L PO ] 63 R g P A v v

d2_y__i 5z 2y 445z
3x  3x 3x 3x

R R

9 Ji

:Simplify the following b Lea JS Jaus
5
a) —+—
6 3
i) 5 lid s 5 e cmy S 2 g il o
29 Gl Qi Wile ey allly cda gall Had) (483 6 eﬁm_,w

@mggwg ((;))(é)) resad M\Jmmmdsu)\muﬁ_

;g a,sgx-é JY Slasal
1.5, @0 _5 2 _5+2
36 QB 6 6 6

5 @) _5 1 _5-1

cbatiall a3l Goglul) it alasiuly

5 3 X7 (3x6) 35 18 35418 33
c) —+—= + =T 4= ==
6 7 (©6)7) (7)6) 42 42 42 42

)_S__E (5)(7)“(3)(6)=£ 18 _35-18 17
6 7 (O6X7) ()6) 42 2 42 4

10 J& \,

:Simplify of following (A el Jau

\




ol g8 daaaly. |
_
ol LS Ll il sl Yl Ll Tl il sla)
2,1 o0 1_4.1_4+1_5
36 32 6 6 6 6 6

36 32 6 6 6 6 6

:Simplify the following Wl jadall dassy

3 13 HEy 3 ;i 3 3
POsSY plill Z30 alay lile &lIXK

45y—y 44y
3 3

il el Aliall il e dandl 2l dad yle | sl

19x. 44y _ 19x _ 19x
( 3 )+ 3 ) (/8’)(443;) 4y

15y~ 2152y _U500) y_ 45y

LR
31 3 M3 3 3 3




:Exponents uuiti 14

Jogallg J&is) a™ (ld positive  integer wim sa e 2o m oS 1
* 3 ’
2 2l G Juala Wil Je G et a s raised to the power m (m Y

el e mjlaay 4ud
That is,

a"=a.a.a.. a3l em)

for example:

23 2.2.2=8
3=3.3.3.3=8l
aud (3latsm el Power or exponent (! 4 il (3l Ui

a el base b
Definition:

Ifaz0,thena’ =1,andifmis any positive integer (so that -m is
a negative integer), then:

aﬁm — _1_
[

a

for example:

-5 =1 , (-'2—)0 =1 , 3=1, also
3—2 =—15-=-1—=—1— and (—3)~3‘: 1 3 = 1 =:_1
3 33 9 -3y (33 27

:Exponent Properties ] Galbad e L

1) a™ . a" = a™", except that if either m or n is negative, then a # 0.

That is, to multiply two powers with the same base we can add the
two exponents.

m

a -
2) — anz n , a ¢ 0

n

ORIV (PR EYIY (PP gy v YO PYC I e




~relg el B el

That is, to divide one power by another with the same base,
subtract the exponent in the denominator from the exponent in the
numerator.

H@E@"=a™" , a#0 if mornisnegative or zero

That is, a power raised to a power is equal to the base raised to the
product of the two exponents.

4) (ab)"=a"b" , abz0ifm<0

That is, the product of two numbers all ratsed to the mth power is
equal to the product of the mth powers of the two numbers.

m

. p ___E____
5) (‘I;) =

o , b+#0 and a#0 if m<0

That is, the quotient of two numbers all raised to the mth power is
equal to the quotient of the mth powers of the two numbers.

Aasind DA cay ual) aa Jabaill dabidall clal Jia 2000 ARy
t Yol S5l atliasl
124 4,

:Evaluate the following L Le a3l 2a o

:Evaluate the following b legzali aa g




- " \
NI} LY PNy v e =y vy

\
5
b) = =x°? =2 \
7
3 a2 ]
C) -5-%—- = 3 = 3 = ?_
x" . x2
d) x5 — x3+2—‘n = 0 _1

14 J \',

:Evaluate the following bt c_ab 2

a) (33)2 - 33.2 - 36
b) (X2)3 — X2.3 — X6
C) (X2)5 - (X-Z)?) — XZ.S - X—2.3 — XIO i X-ﬁ - X10-6 — x4

1‘5 Ji \',

:Evaluate the following 9.13 Lo b aa o

)6 =230 =23

b) (xy)’ =x’y’
8
) Py = (A (7 = k2t y Pyt y2e SJ:TE
16 Jis \,
:Simplify the following Al Qm‘ Lw I
23 SRR RESTLS

a) ("")

4
b) (—;%)4 -
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:Simplify the following Al JLN-A-“ Jauy
oy ()
Xy
Ao lgde @y SadY 5 Oads Gpia Juala ga oBlel Jlaall of o a0y
VS Y Ol dad
@y —( e Do (L Xy

Y Xy Xy
y+x. _ Xy

Xy Xty

e

= (

bl peaal (BN 2l 4 puia o e

/{ x+y
:Algebraic Operations 4 J.a.n a\.,.,d.ull 15%;

Gyl i bS5 ill) Gl cililaall Gulat ol 14 b iy
el of Gus cAlgebraic Expressions 4ol 5 alial aladd by A5
terms Agasll e e fe 5 jbe s e 9 2x%4x+5 j x+3 Jia &l

Algebraic Expression is a statement or quantity con31st1ng of one
or more terms, for example x+3 has two terms, while 2x*4x+5 has three
terms, and so on.

In the term 2x° , the factor 2 is called the numerical coefficient and
the factor x* is called the literal part of this term. The term 5 has no literal
part and is called a constant term.

An expression containing only one term is called Monomial such

x
as:2x2,5,x, — , and xy.
Y
An expression containing exactly two terms is called Binomial

such as x+3 , 3 X 42 , and 3x+§:.




\
GalaD ¥y T bl 3 s, SGatul \f

e

And an expression containing exactly three term is called \

Trinomial such as 2x°> — 4x + 5 and 3x + -1—~ -4,
y

In general, an algebraic expression containing more than one term
is called Multinomial.

Cibalanl) kil Baels A Bl (e iany gl il 3 o st
P YIS Ayl palial e 4yl

Algebraic operations on algebraic expressions when a and b are
real numbers are:

NDa(x+y)=ax+ay
2)(X+a)(x+b)=x2+ax+bx+ab=x2+(a+b)x+ab

3) (x +a) (X —a) = X° + aX — ax — a’

= x2_ g2
A (x+a)’=(xX+a) (X+a)=x*+2ax +a*
5)()(—.'51)2=(x—a)(x—a)=xz—2ax+a2

a+b _
c

6)

a b
_+._.
c ¢

Gaki i DA (e 5 ARGV (ha Ao gama im py ph Cagm V15

:Find the value fdr‘the following 4l c‘.ahluli c.a Aa .
A)4x+5x=4+5x=9x
b)da+2a-3a=4+2-3)a=3a
2x x

9 Z i+ G =eind=2
y Y y y y y




:Evaluate the following (o Lee JS 73U 2a J
a)(7x‘°'—-2xy+3y2+1)+(3x2—5xy+6y2)
==7x2+3x2—2xy—5xy+3y2+6y2+1
=(T+3)x -2+5xy+B+6)y +1
=10x~7xy+9y +1
(75 -2xy+3y2+ 1D -3 x*—5xy+6y)
' =7x -3 - 2xy+5xy+3y* -6y +1
=(7-D+(2+Dxy+B-6)y +1
=4x*+3xy-3y*+1

:Evaluate the following b Lea JS 230 2o, o

A2Xx-3y+7xy)=2%x-6y+ 14xy
b)xy? (x +2xy +3 y) =xy*. x + xy* . 2 Xy + Xy~ . 3y°

=x2y2+2x2y3+3xy4

:Evaluate the following b Lee JS ili and

AE+DY-2)=x@Fy-2)+3(F-2)

=Xy—-2x+3y-6
D) 2x-3)(3x+2x-5)=2xBx*+2x-5-33x*+2x-5)
=2%x.3%°+2%.2X+2x(-5)~3.3x*-32%+ (-3) (-5)
=6x +4x*-10x-9x>-6x+15
=6 +4x*-9x%x*-10x-6x+15
=6X +(@-9)x*+(-10-6)x + 15
=6xX-5x>-16%x+ 15




)
LTy Gyl T palall o il S \f
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:Simplify the following (Al il Jausy
2[3x(@A-2%)]+7[(x-3)(x+2)=3]
Ll bl dlagy
2(3x.4-3x.2x1+7[x(x+2)=3(x+2)-3]
=2[12x-6x"]1+7[x*+2x-3x-6-13]

\:

=2(12x-6x)+7(x*=x=9)
=24 x-12x2+7x*~7%x-9
=5x2+17x-9

‘Evaluate the following (b Lea JS zali 2a

ADE+3P=x+DE+3) = +3K+3x+9=x>+6x+9

1, 1. o, 1 1 1 5, 1
h x—— )Y =(x—-—--WNyx—")=x"——x——XxF == —x+—
) (x 2) ( 2)( 2) 2 2]L 4 ot 4

ACRx=5Cx+5)=02x°-(5P=4x>~-25
DBx-2y)Bx+2y)=0Gx*-Qy) =9x"—4y*

&) (V2 +V3)W2 ~3) = (W2) - (/f3)* =2-3=-1

2x+4y” _2x 4y°

=x+2y°
& 2 22 Y
2 _ 2
2) 6x" +3y ny:6x +iz_£{y_=6x+3y__2y
X x X X X

G laka e L‘W s> e Jaull 68 s A dewsil) e Ul
B 5a0 oY iy Alall sda b Aauliall o A glal) el o pliall iy ]

e P e e e
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A Y y dadia 353 o) Gl JB 0 () 5 (£) oo il b el o
ol @l Zbend 2 alagy Ciglball sl
For the division of two algebraic expressions then long division

would be the appropriate way if there are no common factor between the
numerator (dividend) and the denominator (divisor).

ool ey Jawdl of Cum Al gl Landll Hlaaid Uge sl oda b

.Quotient  pesy z3U o s Divisor 4de pyuiall  oved olial L/ «Dividend

sl s Remainder (Bl ams Lo lligh fygiie ye Ay shll dasdll culS g
Al Aally iy anil) pols 6

Dividend . Remainder
~—————— = Cluotient + ———

Divisor Divisor

A AL AL phall Al | ra pena i S

‘Evaluate the following b Le 7l 2 S

a) 245 + 5
tlgal Ay slall dandl) 45y yla ¢ Ll
49. 4— U Quotient
Divisor ale o il —p 5 | 245 €————, i Dividend

20
45
45

0 4+ il Remainder

5h Csal ol

245 +5=49




Uil L gl dowl) 46y ke gLl

Pop ol s ul,

LIV

3
oS el sl ofd il 0.6665 55 % Tk (Kas

9—? = 72.6666

:Evaluate the following sy Le 7l 2a -JT

a) (X =5%X +6) + (x —2)
| tlal Al glall dandll 48 yla o Ll g

x-3 ~ 4———— il Quotient
S

X’-5X+6 ———— _ ;.4 Dividend

x*— 2x

-3x+6
-3X+6

04— i) Remainder

Divisor 4o s guidl —p x-2

VIS Al el LS (s

(K2-5x+6)+(xXx~2)=x-3

J

\




sadl o9 daalye
2
x°—=5x+6
2 k-3
x—2

DO -3 +4x+6)+F2x+1)
tlyal A olal) daudll 45, Hha gLy

x2-2x+3
2x+] (2% -3%x"+4x+6
25 +%
4x*+4x
“4xP-2x
6x+6
6x+3
3
Poh ol old Al
3 _ 2
2x° —3x +4x+6=x2—-2x+3+
2x+1 2x+1
48 IS 35 (a) gl G (23) B Y g sl Jaadlyy LS

A o (49)5) s ol 0m s 49 Y o 222 it S

2 (a) gl il (24) Jliall (a5 <Xy . 245 = (49)(5) o (ines 245
X*—5x+6=(x-2)(x-3)
Giazall A Jpaiilly g 4a pd adua 53 factoring Jolailly e Le 12a
.?_\L"d\
Silise=a.b ol ey dlldic b, a gl Ga duala S 1Y
-¢ 2aall factors Jal s b, a (ol Lawy

If the product a b is equal to c. That is, ¢ = a b then, a and b are
said to be the factors of c.




\.
R Py R PO Y P A TN

\

¢ a3l S 1Y ¢ aadl Jalge g dale iy 23al of L ol iny
AbiaY) Gany (e ) Aiaadla o5 Ly ¢l oy a ) e el Jo gy
Lol el cililend

a is said to be factor of ¢ if ¢ can be divided by a without a
remainder.

For example: 2 and 3 are the factors for 6, since (2) (3) =6,

also we noticethat6 +2=3and 6 +3 =2

1Y 4 Cym g pall olidl ddlse e Cuaall oSy qaslall iy
b S S cu AT G eoldie e Juala Jiag Byl i sl s
b)) kel Jdlse i Ay pll ulial el

Similarly, if two (or more) algebraic expressions are multiplied
together, then these expressions are said to be factors of the expression
obtained as their product.

for example x y is the product of x times y, then x and y are said to
be factors of x y.

M‘M&\J@ G pia eala JS5  lasell 4,00 4.l iy Ll
.Factoring Jal gl I

The process of writing a given expression as the product of its
factors is called factoring the expression.

s» Factoring Jal g2l Y Jaladl dilec B oty o] 4g5mll 0 LSy
lea s o3 3l s Multiplication of factors 3 gaall s jua dileal mSlu ady 4l
Jelail 8 Aeasiaaal) cABlal s Rules ol il cpn S ot Ml ol

l::ALA;éLA_)SS‘JZ\:\uChG)\aJl ol ¢ Aaludl oyl cpl B e Adaiee S

The following are general methods for factoring:

\




Pl 8 daal e

1- Common Factors:
ax+bx=(a+b)x

2- Difference of two squares
a’-b’=(a-b)(a+b)

3. Sum or difference of two cubes:
a’+b = (a+b)(@®—ab+b’)
a’—b’ =(a—b)(@+ab+by)

4- Factoring a Quadratic form:

x”+px+q, where p and q are constants using the fact that:
(x+a)(x+b)=x"+(a+b)x+ab
we need to find a and b such that their product is ¢ and their sum is p.
Therefore, the factoring process here is that if?
x2+px+q=(x+a) (x+b)
Then,p=a+bandq=ab
5- Factoring a Quadratic form:

m x* + px + q , where p , q and m are nonzero constants and m # 1
orm#-1.

Using the fact that:
mx2+px+q:(x+a) (x +b)
ifp=a+bandgq=ab
3 AR DUa e el ilaal 83l ol e bl
:L;Jls plgan ady gall YL ul:.SI
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:Factor the following 404l jdidl Jal se aa
a)x+x2=x(l+x)
D) x*y+3yx=xy(x+3y9)
)x+3xy—-2-3zy=x14+3y)-z(1+3y)
=(1+3y)(x-2z)
A uhall agaadl alay o La addiod) Gpl w) o A Bada Sy

.common factors

:Factor the following Al juoldall Jia
DX -4=(x-2) (x +2) |

b)9x*~25=3x-5) (3x+5)

g il A Cua anie On GO it g L pasiall Gipladl

seb A el aall W e x g x gpand) Y aldas Ak G aa sl aall ()

I el aall cfi (b) g il A W2 52 cpand Y aldas 5 gh Vg4

& 5525 seh D el aad W3 x 53 x cpaall (Y Al et o 505
S 55l Aldas

‘Factor th¢ fbil()Wing .
)X’ +TX+6=x+1)(x+6)
)X +5%x-6=(x-1)(x+6)
)X -5%x~6=(x+1)(x-6)

|




oaie o Gaadll Lide caay ad Maslh e callead) 538 pgen G priial

5 Luga sk ol (2) gl 7 Lagaan sl o Cuny 6 Log yan dals

6 clelall 1 6 aaad Jalat Lbee sl ¥) (S Y @iy () 5 (b) cpe il

508y el Juals )L (38 4L 23 8 LAWY sl o8 AL T
2okl gl aanll

:Factor the following M3 liall Jal go S}
x> =T x+12

Jeala of Guna b g2 cpoell alay canyodlel o il Jotas 3 aY
ohs i Bae Ll aa g U (=7) Lagan duals (5 (12) Legy s

a=1 ‘b=12 a+b=13
a=-1 b=-12 a+b=-13
a=2 b=6 a+b=38
a=-2 b=-6 a+b=-8
a=3 b=4 a+b=7
a=-3 b=-4 a+b=-7

Pop cauliall Jalaill ola Al
X-Tx+12=(x-3)(x-4)

tFactor thé following 4l Jga@\ dl;
2) x°— 10 x + 24 = (x — 6) (x - 4)
DX+ 14x+24=(x+2) (x+12)

Gl (28) JEa i alee 5 Goall Janll Tagall (i slaied g L
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Factor the following Jal sl gl Jla
) 2x -9x+4=2x-1)(x-4)
b)2x*—5x-3=(2x+1)(x=-3)
)3x+4x-4=03x-2)(x+2)

o il m X%+ p x + q ormil JSAN Aglie Dl QY e
5 Lagapuia duala A asd sy Jglae o La Jdatll ddee 3 3 5
P s Legran Juala 3 mg

8 Lagiypia doals of iy =15 -8 Lar (ol (a) g il b
Lagi i Jeala o Cuny 156 Las glasll (b) g il Ay =9 Loge sana
Jeala o} Cuny =D 56 Laa aalld () & il & Ld 5 Lage genas ~6
4 lage sanay ~12 Legy pa

 tFactor the following del sl Y s
Q) 2% +6x+4=2("+3x+2)
| =2(x+2)(x+1)
e S Ll a5 aal Akl die g2 g o idal sl of Lia Laad
i) QY 8 LS Al o dlag (R
b)2x:-8x+8=2(x"-4x+4)
=2(x~2)(x-2)
=2(x-2°

OS5 Ul 3 Asd il e 52 oa el ikiall aall ol Uia el lla <

Aty o685 3 e S
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O4x‘y-12xy-16y=4y(x*-3x-4)
=4y (x+1)(x—4)
JSE Ll iy aal atulys 4y sa 253l aead @ i dall 4 sl L
bl A LS aldaty i x pdall oy
)y -y -+ 1=y -y)-(-1)
i alatl vie g y? ey 5 x%y o el sl ol b a3l
slual

Y -y -+ 1=y (- D= (x*=1)

and saiul die s (x%1) sp o dall aall ol Badl Als a0 b
fele Jand
Ky -y -x 1= (-1 (- 1)
oo Jumat G ye O G 088 alasial i 5 |l

xzyz—yz—-xza- l=xx-DE+H)y-DHy+1)

:Factor the folloWing d@lﬂl'ri,'-‘l
DX +Y = (X+Y) &~ Xy + )
DX -y =&-y) X +xy+7)
8x-27y =2x°-@3y)’
=Q2x-39[RxX*+2x) 3y +3 v
=2x-3y) ¢ 2+6xy+9y)

o3 A OaSe pan 3B laialy JUA) 1 b J W s




el aa false Aibld g true Aagase LMl clidal) ¢S 1Y Lad €3
:(20-1) Aludd aa g of Uil

D2+4=6 22@-4y)=6-4y
3)(2) 3) =5 42X (y)=2xy
5 «(x+5)=-x+5 6)-3(x-2y)=-3%x+6y
7 (-a)(-b)(-c)=-abc 8) (a) (b) * (-c)=-(ab *¢)
X XX (&L e, _ace
N3t375 1) (b)(d'f) bdf
Ll 1) 2 -1
a b ab x-y x-1
1+2+3+4 1 14y 24 (C o £y Gce
2+44+6+8 2 b d f bdf
15y .y =y’ 16)y' +y'=y’
17) (@)? =2’ 18) (-a%)? = a*
19) @3 + @4’ = a° 200 (X -1D)+x-D=x+1

:(42-21) AdM Simplify the following 4l il .hu,.

21) 5—(-2) 22)2 (4 + 3)
23)32) ) 24)2(4) (-7)
25)-2 (4 -2) 26)6-2(3+2)
2N 2(x+4) 28)3 (x-1)
29)-x (x+1) 30)=xx+2y)




e e daalys

3Ix2x-32)

3 xx+2)—4(x+3)
35)—x (x' +y)

37) (xy)' @x-4y)
3)x [x-y) +By-x)]
41)xy (xy)"

D4xx+y)—-X

34) (-2) (-x) (x +4)
36)x" (4x+1)

) xBx-1D+2x-1]
40) (-3 x)1 (6+3 %)
42) ~x (X +y)"

:(60-43) 4.8 Simplify the following 4Ll _pilial .hune

8
43) 2=
)75

W

2x_ 25
45) (—3“)(-:;;)

7x? 4y2
47) ( 2 ) 3x)

51) 2424 2
y z Xx

2x 4

53) (2.0 + (&
)(3 y) (5)

55)l+l
2 6

57) ﬂ+25—
5 15

4y 22
9'4

W] w

46) (Tx)(=22)
Tx

-2 5x_ 4
48) (?)(8;)(55)

2
50) x 3x
x+y x-—y

2 4 8
52) Z-(Z 42
)3 (7 9)

2
54) (gx—)+(f‘-)(-235-)
Yy X Y

s 2.5
3 6

3
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1 1
2% 3%
59) — 1

2y 3y

x 3x |

60) (== ) (~'~—"—"~)
y

:(74-61) 4Lidl Evaluate the following gig Laa JS C-"'L' gl

61) (2°) + (2°)
63) () + (x)*
65) (xyy"

4
67) (2 )

69)

71 x3 (X'2 —X)

73) (2%)" + (2y)"

62) (27 . (2%
64) (xH)* . (x>
66) (xy’z)"! (xyz)’

3
68) S )

=y~
70) ——
s

72) 3x% (x° + 2x?)

2
Sxy

74
) 11x

:(94-75) 4id Simplify the following expressions &l 34_11_-{&'_,

75) (X +y +3) + (4x =2y — 5)
77) Vx+3yy)+G3Vx »—25)
79 2x+1) (x+2)

81) (y* +4) (y* - 3)

83) (Vx = 2/y)(Wx +24[y)

85) (Y2 +2y—-41)(y+3y*+1)

76) (x* + xy ~ 2) — (x* — 4 xy)
78) (x +4) (x - 5)

80 (5x-1) 2y +1)

82) (Va —b)(Wa ++/b)

84) (Vx +2{/y)x +24y)

86) (x* + -}C-)(x2 —x*+3)




sl o8 daale

B

87) (2xy - D)(dxy* +2)
y X

- 89) (2x - 3y) - (x + ¥)°
O (6x>+x— 1)+ (3x~1)

03) (P +Tx+12) ~ (x +4)

:(108~95) Aldl Factor the following Jal sal ) Jia

95) 15 x* +3 x

97))c-+~xz+x3+x4
99) x*~ 9
101) 5 x* - 20 y*
103) x* - 5% +6
105) x* +x — 12
107) 6x* - x — 12

88) (x +3)* + (y - 5)°

90) (4x3 — 3x2) + %2
92) (x> + D+ (x +1)

94) (3x> - 3x — 6) + (x = 2)

96) 2 x*y + 6 x

B xY+D-yy+1D
100) x> y*- 9

102) x*~3x-6
104) x* + 6% +9

106) 2x* — 8% + 8
108))(3—8y3
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Lendae 2-1
fadalaedl 2-2
loliadas 2-3
¥ alaett 2-4
o it Ay St 2-4-1
ol gat! ) W35t Ady phag St 2-4-2
(s s Al ) toal| Ay phay Yot 2-4-3
gt PleS| A2 ylo 2-4-4
L (PP TL I

T
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N=lg pdhia CiUnlos

Equations in One Variable

:Introductibi_i 2\.44'&.«21%5\/

1Al eNobeal LSt Equations <N olaad Jfy Cigw Joodl 138
dal 3 el Quadratic Equations dgmy -l <i¥al aall y Linear Equations
Uans bind Jeandll 13 iy G &3 €5.Y § X S04 One Variable
23 (fia e Jalailly Lalall Rules gl S S Dlally Concepts ppslial
af Mty Solving the Equations lela 488 o b it <l 5 Yol el
Examples ditiaell 4541 o 438 Liad Joail) Cpaciainnn g ey palall 5 ial
aseia (o BIELNY 4 aclis 5 Applied Examples Akl A8 ollis
HE e il (b Jeadl g sinpny Akl JSLALD (e IS dad N aladl

Exercises Ayl (5
oiiday Lhadll Alilaall 2-2 Cinsall o8 5 ialia B2 Jaill amiliv
¥ alaall cliy i 2-3 Cuay Wl g Linear equation in one variable aaf g
Y aleall 24 Cann Al \ 5l 5 Applications of linear equations iyl

-Quadratic equations 4y Al

:Linear Equatioh WIM:!ZZ%

i U:\_)\-ﬁ.n G B‘JLM\AM e _)..\.1.'3 a.a.;h.a ‘Fh FARPA

The equation 1S a statement that expresses the equality of two
algebraic expressions.

One variable or more I §f aal jute (ecait Aaleall dule 3 5 gucay

(-“'-‘) 31 gluall JAJU_\:; Lﬁ_,ﬁaﬁj
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2-3(x-2)=2-38 - (D)
5
%Jf+2(2x+1)m8 O

daal) (e Adlaa oo (2) A Aabasll XSy (1) by Aaleall of Jaadly

Equation (1) is first degree (or Linear) in one variable x, and so is
equation (2).
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A solution is a number that when substituted for the variable makes
the equation true.
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The value of the variable that makes an equation a true statement is
called a root or a solution of the given equation.

Aabaall Jall of g (8 (5) o (1) B Aalaall ol (f LS oSy
tall i i Gl ey (1) 52 (2) A
1 2—-3(x-2)=§—8

2-3x+6 =" -8
5

X
(8-3x="~8)(5)

40 -15x=x-40
80=16x
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x=35
5 Jaially x ded oo Ll Adlaall 8 payas Jall o a8 U
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2-3(5-2)==-8

( )5
2-3(3)=1-8
2-9=-7
-7=-1

g dall o Y e Lea

2) %ﬁ+2(2x+1) =8

(%—E +4x = 6)(3)

6x +12x =18
18x =18
x=1
1 il x dad e Aba) Aalaall g ad Joall o osli U
i e o duaniug

§+2(2+l)=8

24+2(3)=8
2+6=8
8=8
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Equality properties:

For a, b and c real numbers we have:

I)Iffc=b,thenc+a=b+a Addition property
2)Ifc=b,thenc—a=b-a Subtraction property
3)Ifc=b,thenac=ab,a #0 Multiplication property
4)Ifc=b, then -;- = % L a#0 Division property

b el ae da ply oA LS il 5 Aabeall B Aalaell Bl (g i s
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We can add, subtract, multiply or divide any constant or any
algebraic expression (non zero) to both sides of an equation.

onle] Gatliodl o ey gl 4000 ciflal
for example, let x -2 =3 . S
aladinly bl Js e Sy Y llh o Ahaladd) Aok ) 2 A8y
el dilay) Luals
Adding 2 to both sides of this equation will not change the roots of
this equation, by the addition principle, and we have:
X-2+2=3+2

Xx=5

Unique solution i g Jall gy Aokaal da s x =5 ¢f ima 1
cadalall al@.]

As another example, let 3x =9
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Dividing both sides of this equation by 3 will not change the roots
of this equation, by the division property, and we have
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Definition:

An equation is a first degree or a linear equation in one variable X
if it can be transformed into equation where the left side is of the form ax
+ b, a # 0 and the right side is equal to zero, where a and b are real
constants.

And this form is called the standard form of a linear equation.

plall (SN ol Al 4 aady ity Aghadl) Abbeal) of g @l 13
Adia i fleab,a ) ys e ax+b=0

for example: 4x + 8 = 0 is a linear equation in one variable and
subtracting 8 from both sides gives

4x=-8
Then, dividing both sides by 4 we get
X=-2

This is the only solution for the equation.

As another example we notice that x — 100 0 is also a linear
equation in one variable.

Adding 100 to both sides fives x = 100 and this is the only solution
for the equation,
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Therefore, a first degree or a linear equation has only one solution
(unique solution).
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The following are the steps for solving linear equations

Asleall A Gl @) e il 2 3680 5 gladll
Step 1: Expand any parentheses which may be found in the
equation.
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Step 2: Remove any fractions which may be found in the equation
by multiplying both sides by the common denominator of the fractions
involved.
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Step 3: Move all the terms containing the constants to the right side
and all terms containing the variable to the left side, then simplify.
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T7x x—2 6 x 3x 2
——— 5
(5 3 3 3 )15)

(3) (7x) = (3) (x-2) =(5) (6) - (5) (x) + (3x - 2)
21 x-5x+10=30-5x+3x-2

21x-5x+5x-3x=30-2-10
18x=18

x=1

1 b x Tad 0585 o ga s Alibaall 2l Jad a faa

:Solve the following equation 4l dlal=al} Ja
5%x—3(7-%x)=13-9x

Juanil 3paall iy o o Gl 891 il ¥ 5l i Alalaall 038 (J ol

5x-21+3x=13-9
5x+3x+9x=13+21
17 x=34
x=2

2 ol daghne x Tad 0S5 ) by Alaladll aa gl Jal g 138

:Solve the followin_g eQuation | adahu]\ da

2% 3y-—
A &= a) fory and b)forx
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M(y-2x)=3D(y-1)

My-2Mx=3Dy=3Dr

Jalad y ety il 5 (gl apen s JUall 4e (a) £ ol Jad
HFTEAPLY

My-3Dy=-3Dr+2Mr
yM-3D)=2Mr-3Dr

2Mr —-3Dr
M -3D

y =
oy tall Adted Ja a 138

X eliiuly Cul f Gy all g e JE e (b) & o8l Jad L

-2Mx=3Dy-3Dr-My
3Dy —3Dr — My
-2M
X sadall Aaleall o g 138
i
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M= 2
1-x
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1Application of Linear Equations ddasell Cadfalal Cilacda’i 2.3
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We can apply the linear equations in many applied problems by
using the algebraic methods.
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The following examples illustrate how to translate the verbal forms
into algebraic terms, some of these examples are with their solutions.
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If Ahmed earns x hundred dollars per month and his brother is 6
hundred dollars more than twice Ahmed’s earn. How many dollars each
of them earns in the end of the month.

e X ele demay daal o (1 Qb i dageally JEl 13 s de <)
ol Y gl e e (2% + 6) (o Jemagu o gl ofd el Y gl e
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If Abhmed earns x hundred dollars. Then, his brother earns (2x + 6)
hundred dollars.
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Ali is 10 years older than his brother. Ten years ago Ali was as
twice as his brothers age. How old is Ali and his brother now and ten
years ago.

Ol 13l o) s Lea g dimg QA o e oIS g e Ui
Dby i IS 4l e 8 QIS5 L (x-10) OIS st e JE e s
OIS < si e O 4l gee i 13y oY) e Las & g
(x —20) = (x — 10— 10)
POl g e JE 4al e twice cina OIS o jee ol Lag
x— 10 =2 (x—20)
 JES B A Aalaall Jak x A dlay Lile o jee alady s
We slove for x to get:

x—-10=2x-40
x—-2x=-40+10
-x =-30
x =30
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Omar earns salary of $1600 per month plus a commission of 20%
on the sales he makes. Omar find that on the average, he takes one hour
to make $80 worth of sales. How many hours must Omar work on the
average each month to earn $3600.

we s o lle d ) Ligpally JUal 13 b cileglaall 351
et O el e x Jeay
ol Al 20% g A gany saal g deliall & Y 92 80 daes g 1S
i 5ol gl Aclull 3 4t g (Jara
(80) (20%) = 16 |
16% oo clebdl (o x oy Lodie Liiay il 4 gaal) of iny L T35
3600 » e lay; Gindd Leleny of Jan o L clebal ae o4 Wl
sl dateddl Ja g4 Y 50
1600 + 16x = 3600
ol Lo aad Alabaall o3 Jad Lo U i gladll Ll
16x = 3600 ~ 1600
16x = 2000
x =125

3600 & ind et delu 125 dany of e Gl of Wty e
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A car dealer bought 800 cars for $700 each. He sold 300 car of
them at profit of 20%. At what price must he sell the remaining 500 cars
if his average profit on the whole sales transaction is to be 28%.

Lo ol Ayl ageall () IS il ygad Aol b Lo

g
sty sl pd e 00 20% o joie ay) L il Leely 5 3k S
ton Leeli 3 jh JS ) od Ml $700
(20%) (700) = 140 dollars
tot B ks 300 aw e gl QU N
(140) (300) = 42000 dollays
altil) ) MY s x e ALl 5 ke 500 & _yu.ud el il
o ) syl aas G LA ey (535 (x-700) O sSan 8 )l S-S
tsS bl apand dagy o8 Al
500 (x — 700) dollars
300 a gy s (5t 800) il sl maend s M & gana o8 18l
o &l $500 (x=700) 5 55kt 500 g sy 4) Wlizaa $4200 5855 ke

Poh gl g sana
42000 + 500 (x — 700) dollars

I il rpend o180 o e 28% (5% o mg gt o Lats
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%%(700)(800) = 156800 dollars

Us sh costlaal g (il AR ) g s ap3aé Il
Al alaal
42000 + 500 (x — 700) = 156800
L) asly iy Auadl) Alslaall (Jad el il gl g il
42000 + 500 x — 350000 = 156800
500 x = 156800 — 42000 + 350000

500 x = 464800
x =929.6

500 i jkoud) a5 s JS1$920.6 5 gl s of 13 (g
Al

o s deany of 2 o oL 330 $50000 e @l Loy
et o liaal ra 7% Hputy iy of pabiiey s i) 38 e $4000
Sl bl ey (S 10% dpy 5 ypkea 380 4 5 AS 0 s
Lo 8 Y 5kl By gl sy Lysine $4000 eyl (Binad ol e
Ali has $50000 to invest. He wants to receive an annual income of
$4000. He can invest his funds at 7% with friends bonds or with a greater

risk company in 10% bonds. How should Ali invest his money in order to
earn $4000 and in the same time to minimize his risk,
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sed 5 sha SISV AS L3N Jenll oo Aaling Cogu (o3
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100
! sed o sl
7 10
—Xx) +—(50000 -
00" " Too" )

$4000 0588 o s gV
Giad g x def ala sb o Ll dgde Gamy (o0 auall o8 G
S aaly ey Ak Alilad

L

(100

10
+-——(50000 — x) = 4000
)(x) 100( )

gl Alobaall a38 Jad a5 i phaal ¢ Lol
7x + 10 (50000 — x) = 400000
7x + 500000 — 10x = 400000
7x — 10x = 400000 — 500000
3x = -100000
x = 33333.333

s $33333.333 aluall alinal pe iy of o Slo of dld g
$4000 Jaall Gisd $16666.6667 alaall 5 skad fSYI 2580 aa iy
bl 138 i (g
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General form of a quadratic equation in one variable is:

ax’ +bx +¢c=0 , (a#0)
a and b are real constants
.Standard form 4l dapally daay Al Aslaall Lipall ods ey
Leie b qo ) L g g Lm0 ¥ aladdl Jad sape 3k llia
P

There are four methods for solving the quadratic equation that will
be presented in this section as follows:

L 1- Solution by square root.
.wﬂum&utﬁdﬂ
o 2—. Solution by factoring.
o | aa\yd\ ol 433830 48 ylay Jal

3 Solutlon by quadratic fofmu]a

T + Saaall iy lay (Ja
L 4- SOlution by completing the square. *

gl L) 3y yhay Jal

gy A A Asleall Jgni of cang Gk o3 (e L Sasi Y

aladind & ey ax® + bx + ¢ = 0 debed) Al dapall Y laagas LIS 4 |

5 roots Aaleall pday ey Lo dlagl ol cdad alag oMef Gkl gaa)
.Solution Jall Aluusy 5} General solution Az i slaall olall Jall Jics
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:Solution by square root s s i) 4% kg Jadl 2-4-1
bl da sy @l Al (e e Al Hial Seal g gl
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The following example illustrate the square root method

A hal) 45 jh aladiuly 4060 Y aleall Ja

Solve the following quadratic equation uéing the sqﬁare root
method

a)x>-13=0
e Juand Jobaal 35l 13 dilaly

~A13 o +413 sa Lpmy gl Al s of @D iy
set of general Jall de gana Jlag Lo JR5 Jall 13 4 40 S o Sy
: 4 LS solution

S={+13 , =413}

b)2x2 - 6=0

| ol uas Alsbaall ik 6 Gl
2% =6
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S={+3 , -3}

)3+ 12=0
tele Jeand Aalaall Ayl (40 12 7 sy
3x% = -12
e Jead 3 e dandlly,
xt=-4

o g Y Al gy 4 (5 by dap 8 o2y sl ol s Le oY
Yoie o Ua Ay il Alaleal) G da 2a g Y <IN aael) 124

There is no real solution.

:Solution by factoring Jalsall A & ﬁﬂiiﬁgﬁdﬂ’ 2-4-2‘
Yo abdad f 4% el Se due il Aalaall Gl Gyl LS 1Y
2l ol Al (a pebiins

If the left side of a quadratic equation when written in standard
form can be factored, then the equation can be solved very quickly.

B il eddaal als e aad Qa2 5aal Joal) 28y Ly
A KAl Bl Lga

The method of solution by factoring depend on the following
property of real numbers:

If A and B are real numbers. Then, AB =0 if and only if A =0 or
B =0, or both are zero.
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Solve the following quadratic equations by factoring, if possible:

a) XX +3x+2=0
sl ) i) llead g gl
x+2)x+1)=0

rold Glial
x+2=0 or x+1=0
o dadl ol dully,
X=-2 or x=-1
1A Ao genall sa Aoy 0 Allaall aladl dadl of 138 g
S={-=2,-1}

b)3x*-6x—24=0
oo duani 3 o Alabeall 2gn aren daudy
x*~2x-8=0
(il ol gall Y sl alasiady
(x+2)x-4)=0

ofd ol
x+2=0 or x-4=0

tsh dad 8 Jull
X=-2 or x=4

A Ao genall g R ) Alilaall dall Jall of 134 ey
S={-2,4}




) x*-25=0
tole Jeasdl odlel Allaall s G e o B8N alasiiuly
x-5)(x+5=0

ol AN
x-5=0 or x+5=0
o Jall o
x=5 or Xx=-5
AU Ao pamal 5o Loy Al Aloleall Slad) Jad) of 120 Jinys
S={5,5}

leda (Sag x® = 25 = 0 dpngs 5l Alalaall oda oy L Joill 0 s
=TS o Mol x® =25 OIS o A el ARk (1Y) Ady Ll

Gok e Lk e SSh A Lay 5 Aolea da oS 4y J8 1305
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We can solve a quadratic equation by one or more of the solving
methods.

d) 6y* = 4y
tsle duand dilaall Ak (e dy & ey
6y, ~4y=0
:&Mdﬁh&\.ﬁy@ﬁiﬂg
y(6y~4)=0

ol Sl
6y -4 =0 or y=0
s Jal ol
4 2

6y =4 or  y=2o
Y ' =673

e panall 58 Loy 7 Albedl o of 138 Jay
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e)6x>+Tx+1=0
tole Jaand sl 4 ke sl
6x+ 1) (x+1)=0
JULEEICP
6x+1=0 or x+1=0
tsa dall s Ml

6x =-1 or x=-1

1
S={1, -~
{ 6}

(g Y Aiguall) Spaall Ay oy Jadl 2-4-3
Solution by Quadratic formula
Lbasad il 0 cpe it Smgs il il 2k f el 3y Lo
Oa) Amg il eV aled) o) 5l wan s Ll g9 Sy A8y da g3 STl 13
oAV Gkl et Levie cawd A5 5l et Ly o(All da
cdall Y Jpa il
PJSANL 5 A sl Y alaall dalall Apall (Y & gl

ax’+bx+c=0 , (a#0)
44 yhay aws Lo quadratic formula Ay sl Gaacall Gy b ol 4

:k;ytswsg naall
—bFAb? —4dqc
2a
el Aade Dl e cValedl Ja e st Wl o6& o o—Saay
Oaiga ol dllia of o @lld 05 diage Jlafal) 1aa La <l o 8b%~4 ac

X =
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Solve the following quadratic equation using the quadratic formula

X*—2x~1=0
Ly ) Aol alel) JSA pn oMo Hgny 0 Aol JS S A iy
| | RIS
a=1 b=2 , and c=-1 |
ol
= ~bFb -dac
2a
o = TCDFYED? 40D
2(1)
e 2+\/4+4=2+\/§=2+2\/§=1$ﬁ
2 2 2
1442 or 142 Lt Loy i) Alabell cpls agmg 130 iy
PSS x e Aabeal) Adbeal) 8 (i g Jall e ol
xP-2x-1=0 when x=1++/2 we have
(1++/2)2 =2(1++/2)-1=0
A+ 2402 + 2~ - 248 A =0
0=0

e dall ¢ iay 1a
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also, x*=2x-1=0 when x=1-+/2 we have \
(1-+2)" =2(1-+2)-1=0
A-22+2-A+2$ -A=0

0=0

nia dadl o

Aag Al Dapall aladciidy 400N Ay il Aalaall Ja
Solve the following quadratic equation using the quadratic formula

X2 —4x+4=0

sl amd gy 0 ANall plall JKAI Zymy gl Al o3a 4 jliay
a=1 , b=-4 , and c¢=4
) an A sl Aigeall (b img gl

_ ~bFD* —dac

X =

2a
L T DT -4 @)
20
Lo 4FV16-16 4740 _4 _,
2 2 2

x =2 ol shs s aaly da sa Ly 1l Aldaddl Ja of 1id e
Jhia bt b2~ 4 ac dad of @ld b candl

2 x Aad e Al Gy Al Asledl b i e ol e Sl
e Gl

x*—4x+4=0
22+4@2)+4=0
4-8+4=0
0=0
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Solve the following quadratic equation using the quadratic formula

3% -5%x+6=0

ol mt Al JSA, ey 40 Aokaall 53 43 ey
a=3 b=-3 , and c¢=6
ol aa B A Apall b i gaily g
_ —bFb - 4dac

X =
2a

= ZCTA5) ~43)(6)

2(6)
‘e 5F425-72 5T 4-47
- 12 12

il 31 a0 el g ) Al o3gd i a2 Y
A

:Completing the Square Method gy all Jlas] 4dy g 2-4-4

@l g A il Y Arall Jad dageall (3 dall e el Jle] 45y ka0
Jisat le 4y plall a3 sty LAgeg i) N oladd) sl pasias Laf gy
o ) Lgdphs Adlaa Y ax® + bx + ¢ = 0 Lpmg il Asleall el JS_ )
Usbadll (e (itiall il o (g find Gl Ly Wl (S o e JS
(X+AY =B Kl ppal

This method is based on the process of arranging the equation of
~ the standard form ax” + bx + ¢ = 0 into the form (X + A)* = B , where A
and B are real constants.
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The equation can be solved by taking the square root of both sides
of the equation, if it has a real solution.
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Solve the following quadratic equation using completing the square
method

x*-2x-1=0
sle Juant Allaall il 1 il il
x2~2x=1
Crags Mibaad ikl el (Say 3 aad) sl S Jibad
Sl Lag o ) iyl
‘(Rule) sa=ldll 4
“““EJ‘;‘-‘ZgbxdaLa_cwnf-ﬂlﬁx d@uﬁuuwi*f
L
Aabadll il g auth 1 g5l ¥ 52 damuj&um L —u_] :
Ghaalay a i .1 s X sl d—ala.o]\c.l.ua.\]dq\a&“ \uu_.\a
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X-2x+1=1+1

=2x+1=2

tle Juant JalSD g pall alasiudy

(x—1)7%=2 .
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x—1=F42
ol Al
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x=1—-«/§ or x=1+\/§
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Solve the following quadratic equation using the completing square
method

2x* - 8x+3=0
fsle duand Alabaall Bk e 3 il (3 lay
2x*—8=-3
tele dhani 2 e Alladl) ik Ay
X2 —4x = —
2
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X—-2=- §— or x-2=\/§
2 2

5
X =2-/— or x=:2+\/E
2 2
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X =2- 2 or x=2+\/§
2 2
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The following are the steps to solve the quadratic equation by
completing the square method

o 2yl il Cadal Ak Akl el Cagemi 1 I8 Baldl <1
) Lk
Add constant to both sides of the equation to remove the constant

term from the left side.
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Divide by the coefficient of x* if it is not equal to one,
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Al cang Aaleall ) Caplall gyl JLaSY ALY 5 gdadl -3
Shaiall a5 82 e x Jalas dand (e dple Joans cull
To complete the square in equation, add the square of one — half the
coefficient of x to both sides.

NS Ly yo Aobaall 1 ol ey of Sag sdag ) g badl) ~4
Jstad o Jal ey bl Dty o5 5 Al (sl Ul 32
Sy 0 Aalaal

Now the left side is a complete square, take the square root to both
sides and complete the solution.




Solve the following equations
D1+Y=5-Y

2)2Y ~5=-3Y-15
3)4Y-5(1-3Y)=1~-3(1-4Y)
4)3Ix-2+4(1-x)=501-2x)~12

H(11-1) Adsadd 44y cyfalaall Ja

5D62x+1-22x-1)]+4=4[1+23-x)]

6) Y -7 _ Y +1
2 3
7 1m2x~—3= 2~—5x_3x
4 3

1 | 2
&) —2x++—x==(1-2x)—4
)3(x ) 5% 3( x)

9)1-1-l=l ; (a) forc
c x 8

10)»—2—+~§-=1 ; (a) for z
z ozt

1) z m_’fl:__{z . (a)fort
-

k]

H

(b) for z

(b) fort

(b) fory

£(14-12) Aol 0 it Ja

Solve the following applicatioils

J:Hmqui.gcﬁmuﬁmiﬁmalpumdg(lz

Five years ago, Ahmed was twice as old as Ali. Find the present age of

Ahmed if the sum of their ages today is (43) years.
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Omar invests twice as much at 10% as he invested at 7%. His total

annual income from the two investments is 1200%$. How much is invested
at each rate?

L &JA.'}-AJ «15% m Cya _)'.'15‘\‘ 10% M$5000 cll-a RS JAg-'\:\—I-H‘ (14
Al jaadl o Lo $1500 o Sl (e saal g Al 4 de Jian

Sl (e s JS) et

Mohamed invested 5000% more at 10% than at 15%, and received a total
interest income of 1500$ for one year. How much did he invest at each
rate?
1(39-15) Al Lpalial) (500 ¢a ol L Ly ) cdlaall Ja
Solve the following quadratice equations by any appropriate method
15) 15x* = 30 (x + 2) 16)3x 2x—6)=-2x+3
INx*=4x-1)(x-2) 18) 2x° - 6x—4 =0
19) 3x* = 12x — 4 20) (2x +3) (x +1) = (x +2) (x = 3) + 4
2D 2% + 12x—2=0 22) 2x° +4x -8 =0
23)2x3—6x-2=0 24) 2x* +10x + 10 =0
25)4x* - 8x =3 26) 14x + 6 (x*-5)=2x-6
27 2x3 +6x+2=0 28) 4x* + 6x —8 =0
29) 2%* +2x -6 =0 30) 2x*+ 10x + 12=0
31)6x (x+2)+ 7 =4 32) (x + 1)* =2 (x — 1)2
33)x* -5k +6=0 34) x> —6x+9=0
35 K= Tx+12=0 36) x> +4x+4=0
37 2x*+5x+3=0 38) (x+3) (x—3)=x%x-9
39) 2x% +2x -3 =0
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le} New Mathematical Concepts 8aa dualy ) aalie Jo il sy
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Linear and aaly ey daay jill § 43 dadll cili Jliall  Intervals <l sl
clpliall Je cayaall LA 4 Quadratic Inequalities In One Variable
o S Ja ala SIS 5 5 S0 Lgilidat 5 Lgilaladiud 5 W ) ey 5 Tnequalities
o aclud Ay Applied Examples dsiulaill 1Y) 5 Examples ati oY)
Jaadll (5 finy Agipkall JSLGL (e LIS Jad Cliliall 2 seda (ga Balii !
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a4k Sets Cile geaall 3-2 uaall sty Calia 3o Jualll (e
3—4 a5 Intervals &l pddll 3-3 duae Wl 3 Set Theory e s—enll
&iaaall g Linear Inequality In One Variable ol ey Ldadll culi aal

Quadratic Inequality In One Variable a5 jiia dama yill s il 3—5
.Absolute Values 4lkall 2l 3-6 Ciaal i Al
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1Sets u‘.c.}ca.l‘ 32! \
:Set theory cile gamd! &y tatg
How to Deal L@.‘LA LJ.AL%I\.“ é_).\n_, SetS QL;_BA_?MJ‘ e L#\'.\\\“ I\'\'\ N
&y 23 A slaay Their Relationships lgmasd 3 S BNall ; with Sets
PR :g_,i set Ac ganall

Set: Any well-defined collection of objects, These objects are
called members or elements of that set.

These members or elements usually written within this kind of
parentheses {  } to designate a set using one of these letters A, B, C, D,
... or if the number of sets are very big, then we usually use the letters
Ay, Az, Az, ... to designate our sets.

Examples of sets:
1) The set of all students in Math. course.
2) The football team in a university.
3) The set of ali households in Amman.
4) The set of Integer numbers.

S jia (o gand oo set Ao geadll of Dol AW e ka0
3 S (Bh e saned A4S jide Cilica | ddua W 05=Sy f U4 elements
Lk Canda sy Al g Aaaladl B ALY e S Q,oc_ﬂﬁgiug]\%jeﬂ\
5 Al damiall 022 paen b dapmaall dael de pane Ll 3y -l
LeDiilan 5 e ganall Ay Cioa gl 1368 5 Uil Ledl iyl

S 1 (DA e cilacaly sl ale Cpan e ganall Juaia W s
laeY) e sane an Jalall 5 2 L 58 A S Y

:Methods for Writing sets e sanall LS 5k e Wl

1) Llstmg Method
7 ifitis possible to specify all elements of a set, then, we can use this
method to describe the set by listing all the elements and enclosing the
list inside braces.
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The general form of listing the elements a, , a3 , a3, ... , &, inside
the set A, me have:

Az{alaaz,a3a---aan}

where, a;,1=1,2,3,...,n are called members or elements of
the set,

We say that element a; is a member of (belongs to) the set A, and
write a; € A.

for example, set A consists of the elements 1,2, 3. Then, we write
A={1,2,3},and1 € A,2€ A,and3 € A.

.2) Rule Method:

if it is not possible or in which it would be inconvenient to list all
members or elements of a particular set. Then, we can use what is called
the Rule — Method. In which, we have to specify and state a rule for
membership of the elements in the set.

For example to write the set of real numbers between the two
numbers a and b. Then, we use

A={x|a<x<b,whereaandb are reals}

3) Venn - Diagram:

this method is to present the set by a graph, this graph may be a
rectangular or a circle to designate the set and then specify all elements in
side this set. Also, this graph maybe the real line and all sets can be
presented by the specified points or intervals on this line.

The general form for Venn — Diagram may be:

A T2 3 or —— 5

k. x 1 2 3

pan o eleily e gl Gage Gk Gl gt mny o) o shi
t VS Jae Y e pana A8 5 iy el Anliall ABYY
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Write the set of Natural Numbers duaudall dacY! de jana oS

}J&Jcl ,2,3 y es J‘J;SI\LSQLQMWJ?SLASJ&H}H‘ A\.L....Gy\

;A de ganall Jiciug N el Gyepdall NaeY) de gand
N={1,2,3,...}

Write the set of Integer Numbers dagauall RS S sena sl

Lelilan s N gaglall D381 6 il Lghuay o5 LS5 Bapmaall Ja el
I el dapsall daeYl de ganal Jajug ¢ jboall daiiiy A0l o 3Y 4
:A e ganal Jidia g
1={..,4,-3,-2,-1,0,1,2,3,4,...}

Write the set of odd Naturals 43 i)l dgeadall slacY) ic gana IS

Dy N _SH il Gppdall MacY) e Subset s 3 (b de senall 038

ot A iy e panall s ¢fd Nl Lgle 2 al @l 5 of Apala L]
A={1,3,5,7,...}

7,2 el o Al S30Y) Ao pee i)
Write the set of Naturals between 2 and 7 -
:@YE&A&E&AQX’L&MJT Sad Lnle 4o genall oda 41T
a) Both 2 and 7 are included in the set, say A, then:
A={2,3,4,5,6,7}
b) Both 2 and 7 are not included in the set, say B, then:
B={3,4,5,6}
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¢) 2 is included in the set, say C, but 7 is not, then:
C={2,3,45,6}
d) 7 is included in the set, say D, but 2 is not, then:
D={3,4,5,6,7}
Ciiay b pealy 38 llia of ool LAl Pla gw o a3y
Cile ganall G Coiay ik g et Aslall clo jdall (Pla (10 Cile 4 andll

.Listing the elements Aa3sll

Write the set of Real Numbers 4dgall A =W ic $aa i)

s L D ¢S Y s Gl Addal JaeY) Ciay 2 LS,
Gl B Laldel 25 Al Listing 4l 43 gl aladiad aplais Y Lia
g SN g e panall 038 e Al paliall Adan Ll iy ol ALY,
Ml JSall Rule saelil 48yl oaitid Ugle

R={x|wo<x<0e}

7 52 Cul (s Vg p i) ooyl o yans 028
Write and graph the set of Reals between 2 and 7
Lilide Vs Aoy fllia o8 ilal) (4) Jlia (e 43liadle D LS
F | LY P L O
a) 2 and 7 are included in the set, say A; , then:
A ={x|25x<7,xisreal number }
b) 2 and 7 not included in the set, say A; , then:

A ={x|2<x<7,xisreal number }
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¢) 2 is included in the set, say As , but 7 is not, then:
Ax={x]|2<x<7,xisreal number }
d) 7 is included in the set, say A4, but 2 is not, then:

As={x|2<x=7,xisreal number }

e gana ant oMl Ay ¥ eVl of dlaadle Sy Lo Lia s

. "l . Sw .
'Lg.)le L.:JLC-_,A&A.“ PRV (’“‘”JU‘-‘LJ
a) i [ r','ff.ﬁ:.luff.]-—-——-
. 0 2 7
A,
b) } LYY Y TLETYN N—
o 0 2 7
‘ - As
o) f Y YT T LT LY N
0 2 7
| d) : (r..ffé’ﬁﬁm]—-———-_
: 0 2 7

d\.&&b Bddmq Q-LML G..!LC-M\ Cre e wj L_'Qg‘)-_l:u Q;}” e_gm_w
P YIS Badinn a9 Aimma

Identity Set: A set that contains only one element such as A= {1} ,B =
{0}, and C = {c}

Empty Set: A set that contains no elements, denoted by ¢ , which is aiso
called the null set, Such as

A ={x]|xis an integer between 7 and 8}
B = { x | x is a real number and x> =-1}

Universal Set: A set that contains all subsets and all elements of a given
study, denoted by U or S. This set is also called a Sample
Space, denoted by 2.

Subset: A set A is said to be a subset of another set B if every element of
A 1is also an element of B. In such a case, we write A C B.

\
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This relationship can be presented by Venn-diagram as follows:

U

Note: From the above definitions, we can notice that:
1) Any set A is a subset of the Universal set U
Thatis, AcU
2) Any set A is a subset of itself.

Thatis , ACA
3) An empty set ¢ is a subset of any set A.
Thatis, S A

Therefore, we can say, in general, p CAC U

| 1,2,3 a\miu-:gsjgx c.,u_-.,g;ng?ﬁss; .
Write all subsetsof 1,2, 3
Cre g oSy 5 subsets Af el e ganall ol Uil oSa L
0 (b9 Ao gara phoal (galai 8 1,2,3 JaeY1 Hasi
31l 5 (3} {2} o1} e sanal (s 53a e SIS SaeYl 3 ali o
{2 03 {1 ¢ 3} {1 ¢« 2} e ganadl o Jumail any ae Gl JS Sac Y
{10263} =U LS e ponall )5S Linny poe 300 2aedy) 2als Ty
feh Al e geadl o8 Jully
Subsets: ¢, {1},4{2},{3},{1,2},{1,3},{2,3},U0
:Relationships on Sets <le panall LgiliaSla (Say Al Bl e Ll




\

T I P S [ P NP I W | ?

1) Intersection: The intersection of two sets A and B, denoted by
A N B is the set that contains all elements in A and in
B presented as

U -~
A B
2

2) Union: The union of two sets A and B, denoted by A U B is the
set that contains all elements that are in A or in B or in
both presented as:

, _

3) Complement: The complement of a set A, denoted by A or A,
is the set of all elements that are in U, but not is A
presented as:

4) Equal: Two sets A and B are said to be equal if AC B and
B c A. In such a case we write A =B.

5) Mutually Exclusive: Two sets A and B are said to be mutually
exclusive (or disjoint) if and only if AN B = ¢
presented as:

or

|




Lobybadl

Lad A M ALN U= A UB o colSll opy G of oDl
JEAS Cugld ”'(jJ'aS“ L ¢ tanll
ki Al Bl sy lia Gy el AL Wl Ll Dlall slasi
P TS a5 dld e lagyaas o Laalay
DAUVA=A ) ANA=A

2AUB=BUA , ANB=BnNnA
Commutative laws Jalitll dpald _aud g

NAUVBUO=LAUBYUVC
ANBNO=(ANnBNC

Associative laws &L duald el

HANBUO=ANBIUWANC
AUBNCO=(AUBINAUC)

Distributive laws a3 ) il dpald caud
55AuU=U , Aud=A
ANU=A . AN ¢ = (l)

Identity laws 32a, _,“ a.jml.a. preny
6)AUA"=Q , ANA°=¢
Complement laws dadiall duals _ouiy
H(AUBX=A"NB°
(ANB)X=A°UB°
Demorgan’s laws (L& ga (53 (pil 8 panily
(et el ety Gatladl] saaid A DB (o ay oo L
:gﬂls lga s
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A A el cile senall g i, U=T of Gl
A the set of integers greater than or equal =2 and less than 5.
B the set of integers greater than or equal (.
N the Natural set.

Sile ganall (o lgale Jpanll (Say Al e senall da 5 BN

ool

U=I={..,-3,2,-1,0,1,2,3,...}
A Gl gendd) Wl JU laa 3
A={2,-1,0,1,2,3,4}
B={0,1,2,3,4,..}
N={1,2,3,4,..}
NNB=N sNUB=B s NCB ¢ ba Ladl
Bl (e Le Lgal IS
AnB={0,1,2,3,4}
AuB={2,-1,0,1,2,3,4,...}
AnN={1,2,3,4}
AUN={2,-1,0,1,2,3,...}
AUB=AUN
A={. ,-4,-3,5,6,..}
B°={...,-3,-2,-1}

U=R &gl daeY) do gana B U ¢ (ia il

sl gl

A={x|1<x<2}
B={x|15<x<3}
C={x]15x<4}

\




LG

D={x|x24}

Cle gaaadl (e lggle Jgeandl (Sa Al Cile ganall sl 5 B 22s
el

Balis ANC=A sAUC=C J gy AcC ol s had
O o Lo Ll ISy il A, D of i 1585 AN D = ¢ of Lo
G L P

ARB={x|15<x<2)}
AuB={x|15x<3}
CnD={x|x=4}={4}
CuD={x|1Z2x<w}
AuD={x[1<x<2}u{x|124)}
Af={x|-0<x<]}U{Xx|2<x<00}
B={x|-w0<x<15}U{x]|3<x<e0}
Co={x|-wo<x<l}Uu{x|d<x<e}

Df={x|x<4)}

) e penall (a1 Dl s
Find all relationships between the following sets
a)letA={1,3,5}andB={1,2,3,4,5,6}
we notice here that A C B

b)LetA={-2,+2}and B ={ x| x* =4}

solving the quadratic equation x* = 4 gives the solution x = F2.
Therefore, A =B
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JIntervals & ;m.n 3«3% \

B2V e gonal qui B Apald e Enaall die g Glw b, L&

' s» Properties in Real Numbers 4jigall Aacl sl

If a and b are real numbers, such that a is less than b. Then, we
write a < b which is called an inequality.

b S (D y Akl o3 Ciuns o S i el L iy
: Y\ Intervals

a) If a and b are real numbers, such that a < b. Then, the open interval
from a to b, denoted by (a , b), is the set of all real numbers x that lie
between a and b. Thus,

(a ,b)={x|x1is real number and a < x < b}

b) Similarly, the closed interval from a to b, denoted by [a , b}, is the set
of all real numbers that lie between a and b together with a and b
included. Thus,

[a,b]={x|xisreal numberand a £ x £b}
¢) Semi closed or Semi open intervals are defined as follows:
[a,b)={x|xisreal number and a < x < b}
(a,b] = {x|is real number and a < x < b}
b,alali[a,b) s(a,bl¢[a,b]e(a,b)ia ¥ il il oy sl
e g siad Y da sidall 55l o Cumy endpoints 3l las gl e
bl 4 3ladl aal o (5 giath Aileal 5l Ll lanie 5 il 48 o gidal asl)
:QFES,LSSJ:\QJS(_I?M:\@.JH JEE e (Sagg aic
s :a) (a b) “"'—""“‘(""’” ’*’””’g"—‘_

b) [a b] --m-_---—,{-ﬂzrfxzﬁfz%——-——-

" —-—-—-——Efrrrff.ww.)-—-——-—n
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(a,b] e A S ST L .l};w-—-———-
d

T g T T B e ).
Gl Gl 5 LS e ganal
Unbounded 53 gasa il il il omay ofllia 4 1) L 5 LEY1 Cony
) A gida (5 6S8 5 Ama Lagly Tag o] JRED (e sl &ex =l intervals
M ) gl ada JISET e g Al ey giig o0 (ga Jaii o f oo

M—u—-————cﬁ'fffflliffffiiffffllif-

a)(a,wj={x:x>a} A

a

—_—f -
b) {a , oo) - {X CX > a} A B SIS LTSS

.‘ C) [-oo ’ b) = {X Cx < b} *Jifflllfifiiillfffffir%m——-——-——

‘ d) (_m , b] "—-".{X‘Z x <b} ASILLILLPLELIIII SIS

b

Loy s il Bod il plial) QY] (i (s srian Canpal Al
:‘”;*&LS L@%J

swrite the following in the interval form < i Jsdy Ml i)

a)2<x<8
r S dilaall Bl b sl ode Jiad A 5 gl
[2,8]=4{x:25x<8}
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b) X >-4 \
=4 Aadl e lad Ay AEEaY a8 en i s fidall 5l od s
rJSalb

(-4,0)={x:-d<x <o} ={x:x>-4}
!ML}L@.&.&»JJ
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Linear Inequalities in one variable
Linear equation in one aalj alie dgbdll Aabeall iy il ¢ g2 )14
1 Cpana )5 iiar doladll Akl Cay oyt Ky clidls W WSy variable
sAl eyl aad ga aalg Dy Adgall alall SN oy aadl
ax+b<0 or ax+b>0
ax+b<0 or ax+b20
where a # 0, a and b are real numbers.
2l ddadll Ayl s g o Apladl) Asledl Ja iy e 3 LS
A sy
General] form for the solution of Linear inequality in one variable:

ar X>—-——

X< — :
a a
b

XS —— or X2 ——
a a

dpals AL S5 Baw Al Gl il & gl Y L 3 LAY e 2 Y
lewin e g il 5 4B Ja vie Addall HaeY) de ganay Al iyl
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Find all real numbers that satisty the inequality

2) 2% > |
2 sl e Al ik s ol 1‘2—;- ki o3 Ja

b) 3x— 5 < 10
e Jeandl Aulial) ik 5 aaal Adlisly o5 Al o2 Ja g
3x < 15

x<5dﬂh§;dunﬂ3Jnﬂuhiygdggjap@ghyj
c)3-x<L2x+4
fete deandl Aalill @ﬁx;&e&@\.ﬁd\o&dﬂ
3<3x+4
Q};dmuﬂhyh3¥{%¢p4amﬂcheﬁﬂﬁ
-1 £3x

rdal o Juanil 3l o duliiall sk ey oyl

<x or X2 ——

E
3 3

:Solve the following inequalities Al cAiial Ja a4

a)5-2x<7
n;odgnﬂﬁ#Mﬂ${¢¢y5auhcngqudancb
2x<2

O Bl e Lide cJall dad (=2) 23l o Al Lyl dand 11 o
tde Jeand Ml Ayl 0S8 (Say cilli aae o daudl
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Colaii Iy il apladl 3 Galiadas s oTaal, 0 Ve

X>-1

b) 5x—-1-<x+3
2
33l AL oy (S Lt Gl ams il 834 (1S
e Jeantd Luluall cilled MJ% a3 e el lly, 2

10x-1<2x+6
deasi (g phall T aael) 2ilsly S duliall Lok o 2X by

ke

8x <7

tshy dall Lo doant 8 sl o Aliiall Ak e die g 1l

X <—

A Rago sl e s
Solve the double inequality for x ' AR

5<2x+7<«13
da gl (Ailly JSil ay o x piall jeday da 5o dall duliall oda
VIS Laa (yiatll) oyl Jas siges A 52 3l ifliiall o3
tle Juanil Aulial s3a Gal bl aasn (30 7 0l 7 sy fag
-2<2x<6

tsay dall e diand 2 oaadl e dadlly

-1<x<3

|
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Solve the double inequality
2X+1<3-x<2x+5
0 e Lol i Y lide Ao g3 5l il e g il 13 a sl
| F YIS Ol
S Agladl  2x+1<3-x
Aol dlnedl 3-x<2x+35
P\ Baa o Lgie JS dag sl

a)3x+1<3-x

4x <2
1
X< —
2

b)3-x<2x+35
3x<2

{3 G2 Jal) Al Ja gl

X< and X> ——

B | b

Al Al JSally Jadl A oSa
——{ < —
3
LY anan ass Al il Leta 5880 cilylid) cligls e U

il y o A (16) JEall 3 w53 s Manufacturer’s  profit
Had il S, N (17) J5a) i s 530 Investment L)
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(18) JEll b s 53 g Production Decision dp—slityl ol <l ) il \

: qll:dl

D 100 ey gl daiiall 5 561 sy G5 5S35 gD s

el 485 5 L3 10000 b due ) oSl o Ll caal )l gall

gl Aol A A5 SV 5 5e0Y) 230 aa g )0 80 5b aals Y
R e 501000 e sud b G Le s a5 Lgniia

The manufacturer of electronic appliances can sell all he can
produce at the selling price ot 100 J.D. each. It costs him 80 J.D. to
produce each item, and he has overhead costs of 10000 J.D. per week.
Find the number of units he should produce and sell to make a profit of at
least 1000 J.D. per week.

rold Jilly x oa piiaall 13g) Aol g daiiall 5 36 2o of L il

481V Cost = 10000 + 80 x
Ailall Revenue = 100 x
z= A Profit = Revenue — Cost
P =100 x— (10000 + 80 x)
P =20x- 10000
la iad Ay el p Al 3369 230 (ol ¢ x e old @il
Ml (i x el A Leswd s 1000 S8 e
P> 1000 |

:Li“:) L;:u'f-‘_j
20 x -~ 10000 = 1000

20 Jo Aandll A Axlial 8kl 10000 3ilaal dyliall sl o oSary
:1_5.!; d.;a:u]
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o Gt Jlon 450 I o gty of pieadd e o A s
5= sl g LS 1 1000 J8)

b el

4ia pud paay s | 7000 Jlaind Jlaedl) Jls 2ol palai
@cgﬁg\éjmﬂlw\ghh.lo% (m'é_)d.la.a.g‘éiu\jrl'% C—)Jd.l:.m}
cgshe oS Jln 500 Y e sl 7% Janally s paltiany f

A Business man has 7000 J.D. to invest. He wants to invest some
of it at 7% and the rest at 10%. What is the maximum amount he should
invest at 7% if he wants an annual invest income of at least 500 J.D. per
year,

el o Ly x 58 7% g dae Lgmmpn 0 BgaSl ¢ (i)
500 Y1 e lagy Giaily .(7000-x) 58 10% gy Janas Lanmma
sl dulaall tuad Sl
7% x + 10% (7000 ~ x) > 500

:of 4_.51
0.07 x + 700 - 0.10 x 2 500
:L'JT L;T
-0.17 x 2 -200
o il

200

< 1176.47 o &y <20
i O ¥R

il a8 T 117647 g of oar JlaeW) Oy ot L
cmal ) ial 7% Janall




Kaalazs ¥l ylodl palall s gsligriany SLaa Uil |

Gl 3 56! 2aY dase e aiaill oLy il 5@&;@3;&,
Olead AU 8 2 Sl e Sleadl 138 )k o 13 canime 50y Lgi A
A0S0 A (go 3y Jaun 4 pimall (b degias o 13 W Tl 1.5 salp
ae sn Lo i T osp and gl Sleadl 40 of Lo L jes )0 500 aially
Jala s 3eaW) it (L S0 A i oed Wi ade (303 5609
gaadl

The management of a manufacturing firm wants to decide whether
they should manufacture their own items, which the firm has been
purchasing from outside suppliers at 1.5 J.D. each. Manufacturing the
item will increase the overhead costs of the firm by 500 I.D. per month,
and the cost of the item will be 1 J.D. How many items would have to be
used by the firm each month to justify a decision to manufacture their
own items.

ol ol A8 ()85 of Camy adeaall Jals sl ol a0 Mas JaY
YIS el 4K g s

Cost of purchasing > Cost of manufacturing
1.5x > x + 500
0.5x > 500
X > 1000

calia e Lot s 1000 U1 e ahadl plial 134 olly |
AN 4 et gl

\
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Quadratic Inequalities in one variable
TN ALl S el cand 5 s duny i Alolaad) Ciy et 5 LS
ax"+bx+c=0
where a#0,a,b, and ¢ are real constants
I DS aaly a5 it dpny A Aliall Cay e S
ax*+bx+c>0

ax’+bx+c>0

wherea#0.a,b, and c are real constants

il 35 WS oy U el Jad aclil o5 (ol bl iy

P VS il Y A0 ARG 5 A 1 cilibiall Ja adaiosd

:Solve the following inequality 44t Autaal) d:..
x*-3x>0
le Juandl Aalan Y Welisad ok oo Y5 Auladl o3 Jay it
x2-3x=0

e Juand x @ il aall G‘ Al
X(x-3)=0

W x-3=0 5x =0 Laa Ly i Aldbaal) Jliial of iyl

- NS
x Bl """”"‘-.--:—-—.++++ e
: I . ™ —
-3 | 0 |
x-3384 S e . e

1
W
<+

W

£

x=3 ¢
LY yanty AEas) dae¥) ki o il ila g Y1 8
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dadl ofd Jall iy 35 %% - 3> 0 Ayliiall dua gall 5 L3Y) paas 1y

Xx<-3 or x>0

:Solve the following inequality 44Ul 4y 3l dtaall Ja
X +3x-4<0

Loy i Ablae ) Anliiadl Jaas Gl JEal (B aial) ol ity
PN
X +3x-4=0
e deand dalgall Y Jalasl Gglad alasiuly g
x+4)(x—-1)=0
rdadl de diaad dalaall 3 g0a 0 (S Ja 2ie
x=-4 or x=1

Ll 3 LEY! sl

x-1 35, el B i e e .
4 01 |

X +4 3L — ;+++;+-';+f++_”7"‘
4 01

4<x <1 ladie 0 S Ay Al Al da gl il




:Absolute values Zallall @,ali 36

If x is a real number, then the absolute value of x, denoted by |x] , is
defined by:
X ifx=0
x| =
-X ifx<0

for example: 2| =2 ,|-3]=-(-3)=3,and |0} =0.

b e s s e (oY Ailkd) Zal of padl N e 4dld Sl

Jx12 0 J Sl (2029 honnegative real numbers i ga

Aillaall ol clun B Jsall i g3 e qand ) ClBlall (e ol
(S 1aa Cilaal oo da 8 WY cpal 50 AV Loz e g

1) If |a] = b, where b 2 0 then either
a=b or a=-b

2) If {a} = |b| , then either a=b or a=-b
3) x| = x| = V**
4)|x|<aifand onlyif-a<x <a

5)|x| >aif and only ifeitherx>a or  x<-a

6) labl =|a| . |b]
7) al _ld . b=0
bl |4

g lilyy dallaall all o sede pa Jabaill AV (any pim ey o il V)
psgial Aol y cligliial ;¥ aleall Jad el o 83 0 )5 2 @l Dlal
S Aallaal) Aol
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:Solve for x b Lea (80 x Zaf 2a g

a)|12x -4|=6

o aa adel (1) i) LY Hasid 5 2illaall dadl iy 21 pse 1l

HEIRY
2x 4=6 or 2x -4 = -6
sl daand by 83 Gl 3kl il ila Oy Baad g JS Uaag
x=5 or X=-1

b) I2x + 5| =3x - 1]
of aaiodlel (2) A WD) alasiul g Al Aagll Cay il g ga M
Ll
25 +5=3x~1 or 2x +5=-3x-1)

2Xx+5=3x-1 or 2X+5=-3x+1

tle doant A5l 5kl cblaal cyila (e aaly JS Jaas

x=4 or xzj
5

tAillaall 2l (.Iss;gb gLLach-ID ,
Express the following using absolute values

a) x is at distance of 2 units from 5: [x - §| =2
b) x is at most 3 units from 4: [x -4/ <3
¢) x is at least 5 units from 4: [x - 4| =5

d) x is greater than 8 units from 3: [x - 3| > 8

e) X is within a units from c: [x-c| < a




Calphiadb

gl el (3iad A x ded s
Solve for x the following inequalities
a)]3x -4| <5
tof ani odlef (4) 8 ADlad Jlasiul s illaall dagll oy il g sa il
-5<3x-4<5
4 saa) dibinly s (s Wl L) ool R all Al Jad g 5ol
tele Jeans dulad) il LY

-1 <3x<9

tdad e Jeast 3 aaadl o dandlly
_El;" <x<3
b) 3x - 4|{>7
rol a3 oDlel (5) A Al alasiud y Aillaal Aedll iy juil & g Ml
3x-4>7 or 3Xx -4 <-7
IS G s e S dai
3x>11 or 3x<-3

X>— or X <-1

:Evaluate the following Q_,.L Lu dS. s gl
a)[(2) 3 =12(13]=2.3=6
B I(-2) B =1]-2/3]=2.3=6
C)|x~2)(x+3)=|x-2]x + 3
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o [ =2 : X # -3 \
[x+3] [x+3 -

:Solve the following inequality 4l aylaall Ja

2 1

2x~3
7

£

rol and odled (5) a8 Al Aladid 5 Al dal Cay il ¢ gl

2x—321 or 2x-3
7 ’ 7

P S Gl ila e JS oy a sl

< -1

2x =327 or 2x —-3<-7
2x 210 or 2x <-4

X235 or x<-2




:(8~1) 430,80 Describe the following sets 4l e gaaall cuis)

1) The set of natural numbers less than 10.
2) The set of even integers greater than 3.
3) The set of all prime natural numbers less than 20.

4) The set of real numbers in the interval [-1, 1].

5) The set of real numbers greater than —5 and less than or equal to 3.
6) The set of real numbers greater than of equal to zero.

7) The set of real numbers and x> —x =2 =0

8) The set of all numbers y such that y = ;Lf , where h is a natural
+

numbers.

0) Write S , A, and A°. Then find A U A®, AN A°

Tl 1T2

CAS
S

10) Write S, A ,and B. Thefind AnB,AUB,A",B°, A°NnB°,
Ay B° for the following three cases.

HL %2 %3
¥R kQL * 10
S
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1) LetQ=R
A={x:-1£x£1}
B={x:x20}
C={x:x>-1}
D={x:x<1}

Find: AnB,AnC,ANnD.BNC.,BnD,CnD,A",B", ",
D, AUB,AUC,AUD,BUC.,BuUD,BuD,(ANB),
AUB ., (ANnO°,AuCY.,ANnDCS,AuD°,
BNOS,BUO®,BNDE,BuUD)X,(CADF,(CuD)®
ANBE ASUBC, A N CE, A UCY, AR DY, A UDE,
B¢~ CC,B L Ct,B*NDY, B UD", CtADE, and C° U D

:(27-12) 4.8 Solve the following inequalities il clliad Ja

12)3-2x27 13)31 -3y <5y+7
x+1 x 2x—1
4)206x-D>2+5x-1) 15) —-Z>1+
2 3 5
1 1 7
16) 5S——x <2+ —(x+1) 17) 2x+—<13
3 2 9
18) 7<2x+5<13 19) 4<x-2<4
2006x—~11<3x+1<5x-7 21)2x»x+1>3x-5
22) (X +2) (X +3) > (x = 2)? 23) 3x + 1) (x = 2) < (x —4) (3x+3)
24)9<4-6x<12 25) x* ~3x > 10
— 1
26) 2 ;0>3 1= <y
x..-.

:(39-28) 4L.dU Solve for x (il Laa 8 x dad -""'-N d‘

28) [x - 5| =2 20) [4x - 3| = 3% + 5|
30 |x - 2| < 3 31 |x + 522

\




Felulgall

1
32 <2 33) |6x - 2| =
Jrvar: )I6x -2
34) |6% - 7| = 3 + 2x] 35) |22 = 6
2—x
) x+6l<3 INPRx-3|<6
38) [x + 2| > 1 39)‘2 x> 3

:(42~40) 41,80 Solve the followihg applications &gl cldudadl o

6% pra) Jamay Lgia pud puimy gy LD iy 5000 sl (501 (40

e o (5 st o Gialy padll) i ) 18 L8% gy Jaay B

6% Janas W ainn of ag 3 (6 el LSl Ll i 370 JEY)
e ey sl

A man has 5000 J.D. which he wants to invest. Some at 6% and the
rest at 8%. If he wants an annual interest income of at least 370 J.D.
what is the maximum amount he should invest at 6%.

Ehjﬂjtu.zzooMmalhjm@ﬂuﬁtﬁwaﬁ(4l

(-_.u@ulsj Jba 30000@45}.\” e il B W VRV B L S W I PN P

Lensss Lomsict sl 5l ol e aa g s 130 58 52l sV san s
549 2500 I e (5 e Gl Lt

A company can sell all the units produced at a price of 200 J.D. each.
Monthly fixed costs are 30000 J.D. and the units cost 130 J.D. each.
Find the number of units which must be manufactured and sold each
month to obtain a monthly profit of at least 2500 J.D.

Aigna adad i oLy I 39 8 eyl ) deliaal gt ima (42
@mﬂ L'l“ 431l O A c.l:ﬁ.“ 54 @Am'.'z .’é_'uxb“ dadasll J\.'xg.ﬁ 3.00




T lalansViy Gl ppladl S Ugatiday elual iy

1.90 _jaies sal g s gl oo K e Glaa Jliys 1000 Ly
iy A a3 Lo paud ptadl Lealing  adadll sz aaff ol
ieadll (313 lgaiu

A firm manufacturing cars wants to know whether to manufacture
their own gaskets, which the firm has been purchasing from outside
supplier at 3.00 J.D. for each unit. Manufacturing the items will
increase the overhead costs by 1000 J.D. each week ant it will cost
1.90 J.D. to manufacture each gasket. How many gaskets must be
used by the firm each week to justify manufacturing the gaskets in
the firm.
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Ll Je=all
A=l Cilolngll dakaily Adinell gl
Straight lines and Systems
of Linear Equations

AR TR T

:Introductlon Aadie 4-1\/

e Linear Equations Zadaddl ¥ alaall 4y S0 Jaail c;—-" ?_.;
Straight Lines dadiuall la ghadll aa Jabaill sins Juaill 138 by dlglysalds
Aagiiinn Jaghad Lg3 oSy prati Al Lo gy g Adadl) i aleall Jioai  ill
Systems of Ayasll cdladl daal o Juadl) faa 6 Coaill Spw A S
One Linear Equation or _)"JST o Aghad Alalaa Jiay W y Linear Equations
Zpmly ) anliall (e LB e Jeaill 138 3 Gyl o dld S . More
4 sl clftaayl Leia g 4wl all 631 484 Wil Mathematical Concepts
attivall il Jue «Distances (ki (e 44l sall Cartesian Coordinates
.Graph of Linear Equations asaall <Y alaal) ) 43k e lliS 5 Slope

) e 42 Bramples ) e S o Lad ool Gt
Cuiladl 8 el 138 aalie 4y aal o on gl Applied Examples d—sglail
Exercises 1Y) (o L o 4iled A Juall) Gacaipn Xy bl

Lol el aUas 4-2 Cusgall o4 Gl sae J il el
The Distance 48buall dipa 4-3 duaall 5 Cartesian Coordinates System
Graphing Linear (g piiel ghall ciYaslaall o y 44 syl 5 Formula
4-6 cuawdll y The Slope Jaall 4-5 sy Wl 5 Equations in two Variables
o dphall c¥aledl) 4~7 sl Point-Slope  Formula bl y Jeall dapa
4—8 sl § Horizontal and Vertical Lines 43 saadl 5 4 88Y) cilasii sl
Paralle] and Perpendicular Lines sael=iall g 4, 5 51 ol da@l sual) day ladl)
Applications and Graphing dghall &Y aladl ‘e.m U lindai 4-9 Eny
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Systems (el Achall ci¥aled) dakad 4-10 ¢aay oW linear equations \
Y oleall Aadad 4-11 Eansal | il g cof linear equations in two variables
.System of linear equations in three variables <l jpafia GO 4alasll
:Cartesian coordinates system & y.ui IS gl ;ath.a4.2§%i
U 13gly Juadll 3g) Apulul) saclall ga Aagall dact) Ui, fiay

The system of real numbers Uil 13a of Cun (gl i (s Aale By gy
zobs e e Al lleall any ae dgiiall Sac Y] e de pana g
NS addition, subtraction, multiplication and division deuwdg <1 yuiay
S deail) b Jualitl 2S5 4 Syandl 5 LS Aidal
o 5 LS a3 Ze pana imad Gy il (e (13
Jidh Agigall dacY) de gana of Adial dacl) e DA e Y Jail
Cartesian (5 58 IS Jaally Jaall 138 oy dpiiinll ar ¥ o4 s line Joa
b Jiey sy JS6 o ddall daeY) de gean Jici ¢f 4l coordinate
S el 138 Lo point Akt oSy numbers  Tine ali S s
Jua¥) S Aol Adais Akl o3a Jidigzero point e ol Jial s die
sa3ne e sl e¥l calat¥l o 330 ALE Y o3 a ¢4 ey corigin

Aagall alact &g unit of measurements (bl Sas y Ml Ay gl e g
o Tasma 1 (e dum sall H2eY) right of zero Liall e cpall dga e fas,
~1 el L'A_J_g left of zero Jiall (e bl dea o AL daeY g 4eo
G (1) 0 S gl Sy e ) 3

BT B

R v, ., ‘

]
4 1 | B |

e a4 352 -1 012

(1) i s RN
Lagal 20T dad )
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K

Ml iy il 8 eDel 5y Lo el oSay il

Jicial g Agiall el (30 Jadll s :Cartesian line 5 6 0sd) il
unit of (bl 3a 4 9 positive direction a4 sla3 5 origin ) Aaii
e gana (u One-fo-one aa) ol asl g ADle dlia of Euoay imeasurements
L _51‘ 5 M DN sl e @u gﬂl\ Jalaill 4 set of real numbers Al NacHy
real line d8sall Aaed Jasy g

gﬁi‘ Laaaal perpendicular lines (pdalaia (ysma Lual (5Ss Ladie L
origin Jua¥) Ak die ladalily vertical line $3see Yl s horizontal line
88N palaall QUai ey (530 5 plane s giwe 8 S A Sy Afm._:;
.Cartesian coordinate system

aifiunall oy g X-axiS Asall SaaYl oy BV ai sl e
At A& Cladalily Glegiaall (38 5 y-axis gobeall Sl auly (505 el
sta Ld il sy of s 0,0) Akl 4 5 origin Jua) Ay paud
e Lad gaball saYl

o1 A ey o m gl il 5 AUl (il e spoat Y,
x-axis Y1  Saad dpilly Jea) dadi Hly e Al 2l

Positive numbers to the right of the origin and negative numbers to
the left of the origin.

i e 058 dun pall afll b y-axis gaball Haadll 4y wally L
Jeay) Ay Jiud (5538 Al pil) L Joc)

Positive numbers lying above the origin and negative numbers
lying below the origin.

Lewsdd 585 U3 38 unit of measurements au )l Guulie (e L
JS Al ilpeS (e oSy iy AR clipdall 3 ek Y e 2
osnal ey delaall ciladal) de x il jpadl Jia Ltie e 5 o
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& Ailise 585 o Jeaiy )l Gulia o gl g Bailad) jlsall y galal \
Gaw Lo gapdli o) Sy Wil 4 different number of scales (bl 32
) el
6 sually cawy L 4f :Cartesian coordinates 4y j—i Il hJJ&J‘ "
Jaa iy b Balaliall glaall e r 55 s Cartesian  plane (g j—ii )<
y-axis gbuall  Jlaa¥l g x-axis Spd) AaYh Gl s (0,0)

sale functions Jsall 5 equations <Y alaall 5 points Lal&l aw y (Sany
e LR B KON PP

L'.Q.JLJ S Lebiiai g Lpam je Say plane (s siwall 3 point ddads )
order pairs &5 yal gzl 5 ) Land 0 (5 sisall 138 e A< 5l 8 uniquely
Sy y 5 first number J oY) 8 Jiay x o dua (x, ) s e g
abiill y gaball Saal g x ol SasY) s g second number il
- xy-plane 5 siuall o Lean s oSy A5 (x,y)

Aail] 24000 Ll as )y xy-plane (g sieall Jiay il (2) M8, JSE
lilaaYl € ddaitll 5 (-3, 5) cildlaaylL B dais Ny (4, 3) clefaaYUL A
(0, 0) Juay! dais AN (-4, -3) lilaaYly D ddiill, (-3, -4)

Olandy Caa (0, 0) doa¥) Aais b cppaalaiall o) gnal) Jioy JE 138
pax Jiag 525 J5¥ ) o gsbutia ol al day ) xy-plane (5 5
B aan Jiag o3 0 p gyt A pall il g ot i gl Ly Lol
sy L e Jiay (ol 5 ) a5 ot A pall il 5 3 Al il
sl LA pen iy (g8 5 d ) ol gl yd A il xd Al
oy Bl il p % A gl
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xy-plane (s giwall & D, C,B, A kil au

Sn oy shadia (g el Ao ikl e i Y Ao 5 guayy 4 Ll
DA kil ez g sy @l Anadle (Kayg (v,%) 2 (x,y) O

i

:The Distance Formula Mhuli '&Lua 43 % !
Cartesian Coordinate System 4y i Sl JL;AJI eU:u uLa\..\;.Lm\ L;.\;i
The distance between any s siwall e (pilads cn Aluall o) o dogall
alilll 03¢z dalsll coordinates <ililasy! A (e two points in the plane
Ofla G Al (b (xp , ¥2) , (x1, 1) Lot phaitl) of aal iy
OSar ed el gl 5oy <Distance between these two points ikl
tall JOAL Pythagorean theorem ¢y sSid 4y ks Aol 55 Laalay
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d= 0, =) + (= 3)°

Al ARG 8 LS padaii py Abaall dlagy A5 plall s3a Gudad S

) S e €, A il s bl s
Find the distance between the points (4,3) and (-3,-4):

using the distance formula edlel 48l PREGIDL IOV BN BN

d= ‘\/(xz "x1)2 +(y, - y1)2

= (34 4+ (—4=3)* = J(=7)? + (=7)* = /49 +49 = /08

B, A uibitll cy Adloadl) an
Find the distance between the points (-6,-6) and (6,6)

:lul the distance formula 48luell drsa (Gakdls

d=(x = x)" +(y, = )

= (6-6)" +(=6-6)" = /(=127 + (-12)" = JT4d +144 = V288
d = 16.97056

Gfiaall Jayy o 5. Al (3) i, JSEN A LS4 3 2 ] e dny

4 a2 dnaall e Gty (1) J5¥ Gl cmmm e 4 52
Gaoh s 4 Ayaally 1 Ayaall day yy o2 Gkl of Gua 1 dnadl Dl o
Dha Ge 4 Al ) 2 el e i (2) A0 Gy dal L L el
Ol st Gy 453 bl g e Bk ey 4 Gus 3 A
Gahll aladinly delifdie 60 Ao o Jares 4 Anaall ) 2 duaall e aladl

\
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o Lo (2) A Gkl alasiuly elofdia 50 de s Jaxary (1) JoY)
gy g sl 4Shasy (52 3y

Towns 1, 2, 3, and 4 are located as in figure (3). Two highways
connect towns and 4. Highway (1), from town 2 to town 4 via town 1,
includes coastal highway joining towns 1 and 4. And highway (2), from
town 2 to town 4, includes a mountain highway joining towns 3 and 4.
Driver wishes to drive from town 2 to town 4 and can drive with average
of 60 mph using highway (1) and 50 mph using highway (2). Which road
should he take minimizing the time spent for driving.

y miles
A
. Town4 o (2) 3kl
s (50,150) |
‘ Towd 3
100 (200,100)
‘ s04 7
‘ < »
‘ - 100 - 150 - 200 - ~ xmiles
| S (1500)
: Y Town 2
(1) g -
(3) iy dsa

(3) JHal)
el o U gl s Wigle ¢ a1y (3 e (o3 Byl o

dapa (sukiy dc ghidl d; dalaall (1) Gkl Bl @l 1y (1
Pk 4aluell




\
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di = /(150 =0) + (0= 0)? +4/(50 - 0)> + (150 - 0)? \

= J(150)* +0% +4/(50)* + (150)?

= /(150)% ++/2500 + 22500
=150 + /25000

=150 + 158.11383 = 308.11388

PSS T b Al 030 adadl 4o D) Time gl ol il
dy (el Ailuall) 308.11388

T el = = 5.14
M ot e e Sy = 60

Aeln 5.14 s sl odgd o DU il of 13 g

Topea ey do ghidl dp Ailaddld (2) Gyl Gl ol 1Y L (2
P ddli

dy = /(200 =150)% + (100 - 0)* + /(50 — 200)? + (150 ~ 100)*

= \J(50)% + (100)? + 4/(~150)* + (50)?

= /2500 + 10000 + /22500 + 2500

= 4/12500 + /25000

=111.8034 + 158.114 = 269.9174 = 270

YIS T, s dilaall 38 adail o DU Time gl i Ml
dp (sl Ailusall) 270

e ] = =35.4
M oedt= =g (e fielidlde ) = 50

Aol 540 s ds il e3gd A il of la iayy
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5.4 gy (1) Gobl @l of @l e ol Jai o g 45 liay
AR Jeadty) i gl g dela

Graphing linear equations in two variables

Tagall 5 JSAN S oSy A Alalaadl o (o el Dudadll S lalal
sagdall
Ax+By=C
e LS B, A Gl €1y ia cul 3 3 8 C,B LA ol Sy
.Standard form 4l Lapall Lapall sda  eud
sl o aleall Lpal Bl Juw e

5x-4y=10,y=3x-3,y=-4,x=6

mwkyﬂb&mmi@;@ﬁummmmj
standard form Auuld) Usledd Jf JKa8 ) aladl LIS (e eV aledll

MacYl ¢ye ordered pairs 45 yal z! V) sed o sasiay Aalaall s L
.satisfy the equation Alalaall Bias Al 48850

bl Jsdl ga (0, -3) At i pall g3 il Jps e

3x +4y=-3(0) +4 (-3) =-12 1Y My 3x + 4y =-12

Jsls aend de genall 58 ¢y yciey Aslaall solution set Jsll do s ana
' Aol

i) i Lilld 0 sl graph an equation Uslaall au y Jii Ladie
set on a rectangular éoordinate system Jslaell Jilsiuall 4 Jal) e sana
(Sey X straight line aive bd JK5 o Jalall f Ll paen 5S35
4rally linear equation in two variables ¢y ey 4 Jadll 4_Jolaal) 4108
A dull
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JAgigs ol gib, m :Oi Cus

piane Jad S5 e (55 gy of 5 Akt Alilae it Laf a5
bl JSall x Lundl Jey Latd) dldel e Jy JSa0 s o s g
Jiar b J 5 slope of the straight line afiwall bl e Sl m fsmx + b
intercept of the straight afiuell ball gaiall Syl e adsidl Ppeavial
Y ol Oy Legie uand) st e seial ¢ 5 -ine

S Al (e dals Alls ay = mx + b Al A ANl
B#0 055 ladie Ax + By =C 1Y) dapall

@l g o Wl s copinall e gl plaaialy B o (R pess i
a3 Graph any two points from the solution set Jall de geas (1 a (jrilady
il Jaddl sy Jiad Jady Gitlaiil) Juad

of Ll il yoaxis ol x-axis Jstaal e U sl Bal) sk Lavic
# 385k haud s intercepts pdalil eDldbae 5 dalsally anst adalil) W&
Sy AL y ded dla Six = 0 ¢ pal il e cladaiall sda oY sl
ol i a x-intercept palill Jalea slagy dylodll Aalaall 8 iy et
Jabae a Y Al Aslacall (b mg il ey AU x G 8 gy = 0
ey » ST ua_yd R Aks o of L:L\.:J Jumiall (pag .y - intercept aaldl
Aol el oy Jiag 53 ainal Jadlly Lagllay 5 ol il susy ot
I e il 400 ABY

:Graph the following equation gy il_.ﬂa_«l\ o
SBx+4y=12
alaall ol (g immy Jit 5 Bl iamy a3t e )l JaY

\
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6

Akl y ~4 oh g Al Loy 4 b5 Ban se Raf L gial Wl poal gl (e

o By i LAl dldinall bl e reaall Joaadl 138 Joeed il
el y il Cpflas Yl ae Aalaall pdalis ik Lea (-4, 0) 5 (0,3) (silail
o)y Jsddl L;-" LS sl o 5Ss xy-plane e bldll @b fu ety g dintercepts

: A (4)

y
A
6 -
5- (4,6)
4- check point
(0,3)
y-intercept 3
2 -
1...
——t— —t—t——t— > X
2 3 4 35 6

T 1 T T 1 1
-6 5 -4 -3 -2 -1 I
x-intercept (-4,0)

(4) a8, Jsad
~3x + 4y = 12 Aslaal) au

:Graph the following equation 44Ul dalaal) au )

A Ll yant s ol Wiy )l Ja
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A (5) A IS (A LS b 01

y
A

2.5)

(5) sy Jadd
y=3x -1 Adaleal) ey

Slope 145,
Lpbaddl Alaleall dagall (ailiaddl (4o agifiad) Jadll slope Jpall fing
sl 558 ol 13gd g el Tkl fand) (il lan 3 o ) by
Lall em el Al 3 g3y eslope duell s Aalall ad¢d aul g JS8 Craadiinil
DA ooy Sy (X2, ¥2) 3 (X1, V1) two points (yihaisy jlall ppiiwal
:The following formula 44l 4aual

x sl iy ¢ x Aad 8 el Lulie Jie Ax ¢ Cas
y s T oy dad B sl (ibile Jiag Ay o

\
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t A (6) a8 JSE g slope Jaall re pgd (Say

Y
A

(XZ,Y 2)

€—Rise = Ay = (y2-y1)

/ &
/ o (X3,52)

)

Run = Ax = (Xo-X;)

(6) ¢, s
slope dual iaa g5

Ball Jualh Wl ol a5t Y1 aianddl il Jaal of L Jaady,
g b o dgage b sed (53 sanll Al

The slope of a horizontal line is zero, and the slope of a vertical
line is not defined.

Ml Jlally @l i (S

(Ll (e gz g IS pafisdll Jadll o) aa
Find the slope of the line through each pair of points.

a)(-2,5 and 4,-7)
(XZ’YZ) = D‘[J (XlaYI) = ("2 ) 5) (:j L}‘.a‘.)ié":‘ LIJ.ML.J ..)L"“ .L.;ﬂ d:-"‘d\
i (4,-7)
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LONIION ] P ! ) PO P g Y S e - e U

My Z1-5 _-12 -1
X, =%, 4=(=2) 4+2 6

-2

L Ja oY) BalE s Jls 4 i Y Jiedl of Ay
dan el B (x,y2) = (-2,5) s (xpyn) = (4,-7) o ol sidlé L Sally

= J27 N _5-CT) _S5+7 12
xX,—-x —=2-4 -6 -6

-2

b)(-3,-1)and (-3, 5)
ton daall 8 sd (Xo,2) = (-3,5) s (Ky) = (3 1) ¢ Ll iy

m=22"N >-(h = S+l =§— not defined
X-% —3-(=3) =343 0

aatiall o (gl X1 = X2 of Garall s Cia e Jall o 1A a s
vertical (g3 gec

c)(6,4),2,2)

ta el (koL y2) =6, 4) s (kL y)=(2,2) of ol il

%y _6-2_4_

. =—=2
x,—% 4-2 2

Gl ff positive cam se aiadd) Jpe 058 o OSay ddle 5 ) ey
05 o Ky o pinall Jie a0 Y of Alla a5 zer0 e 4 negative
Ml Jaad b LISl e ga cVlaY o34 5 .undefined (6 ma e Jyel

|
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Line Slope Example
1) Rising Positive (m>0) 1
2 Ay 2
P m= = A 2
Ax 1
2) Failing Negative (m<0) K
N _
—IR m=--XI—-I1=—1
ANE
3) Vertical Not defined y
? H (X2.52)
A
=y _ A
> Ax 0O
X undefined
o (X1,y1)
4) Horizontal Zero (m=0) y
A xy) (X2.¥2)
* - Ay zero
M= —— = —— = 7ero
> Ax  Ax
X
(1) by dssa

IR HERURENTIN
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:Point — Slope Formula akaaiig Judl daus 4-6 \ j\

bl culS gy (xyr) Al Ay ey m oAl s asiiudl o Gl
i m aadl b L aiaal 3a LA ey g3 A gl o (x,y)

YN
X—Xx

m

toh LS G phall  ada ol o pas maall Bipn pa (o pdiia

y-yi=mX-X)

Jall point-slope formula 4kl § Jaall Aabas ol dag all 63 a4
afinsall 1ol Alilao dlaf LeDIA (pa mabiinsiy Tan faga Alaal o3 5w sual
QS5 . pitonall bl @l o adi Ak gl y Jadl) ll a8 a3y o (e
Al Ol g iy el aiall aall Usbee slad LgDla oo pdit
S GallaY ol ey

*Find the equation for the line ?Ml Lsi\l AJalM ;,;, b

a) passing through (-4,4) with slope ;11

. . ver 1 o
el JSAs Ly o il (4= ed) 2Ll o
AX+BY=C
y—yi=m X -Xx;) dapall Jadiuly

1 ,
bl m= = oy (1, yn) = (44) o pal il

B

y-d= (- (4)

1
—4=—(x+4
y 4( )




1 dgkal] &Y.JL:.«JH.@I&.’:?J dapdiual] b glail]

1 4

~4d=— X+ —
/ 4 4
-—«~4--1—x+1
d 4

!
~—X=3§
’7

b) passing through the points (-3,3) and (-4,4)
(X2,y2) = (-3,3) 5 (x1,y1) = (-4,4) bl Hlall Jaall _Tabaa ol oy
g kil (Pla Ll adied) Joe dad ¥ Lide

m=y2—y'= 3-4 - -1 =:_1_=-1

x-x —3-(-4) -3+4 1

ol (x1,y1) = (3,3) ¢Sy okl e gl ym = -1 Jaell 136 pladialy
| ()5S pfnadd) bd) Aolas
y=yr=m(x—x)
y=3=1-(x-(-3)

y—3=-(x+3)
y-3=-x-3
y=xX

R AR T

1433 geall g AanY Cila Al of hg.hau u)’dlﬂl
Equations for Horizontal and vertical lines =

Sy 53 Ll s horizontal line @Y1 Jaall od liskus oS3 £ s 5

¢ dagill e x-axis Al S G jlse Usd Bay g3 N5y = ¢ JC
m lede 58 ddle 5 ) seay Jaghadll 024 g y-intercept y abld Jdlaa oy
Gl sl pgd gapan Jadll WLy = Ox + ¢ oa Aaal f (sf ¢ i (g sbun
Ladl sie yaxis gabeall s b3 pe Und oy W% = ¢ JKAIL Cis,
UsSy Ledie dale ) geay Lo ghadll 238 5 x-intercept x bl Jalaa o wysc




ookl odn (Jie dparl g ine

mmym

@ (-3,4) Aaiilly ey (521 5 Horizontal line ;81 agifisall Jadd) dslas
q,_h a1ag3l) u.ns.u A (55.3.“_9 vertical line Lﬁ&yx.‘\ ‘,;m:‘um]\ Laall :L..J.JLM_’ y = 4

X =-3

foa——

Jaleagm hall an sl 4y + 6x = 12 o 4dasl Al of e 1Y

Alsaal) s ) y ol

Given the linear equation 4y + 6x = 12. Find the slope and
y-intercept of its graph.

Lalsl Apally Alilaall gy Gang y atalii Jalaay Jall S sy
e x ANy y Al slaaall dabaall o Lile Sy =mx +b
4y + 6x =12
4y =12 - 6x

::3-—3~x
2

b=3 ﬁytxamd,@j,mh?z. ol

1Bukalatlly Ayt g! Aol bagla
Parallel and perpendicular lines

Y el ol e glaall &) Lavie uﬂusm(mw\ muﬁ
R, g g LSy AU e gasee Lavaal 6 of o 1ol Lege il
PR PRTRTEN K

Let L; and L, be two given lines, wh'ere m; is the slope of L; and
my is the slope of Ly. Then, L; and L, are said to be parallel, written as




LA S Vol Gy Tl o glaal

L; || La, if and only if m; = m,. On the other hand, L, and L; are said to

be perpendicular, written as L; L Lo, if and only if mimy = -1 or ms =

-1

m

548 ) e lafiinsal Glsl 58 of (e o S e e

055 [j 5gd Ohaaladia ol 55 J U .(m1 =m2) s shuite Legle o (3%

ol P e adaies g (mymg = -1) —1 gt gl o duala

pifine oa Mlia o (5 ) g0 A Lale 13 clagiinal) 2] e agaat e Blal
PSS eaa g ABYT DA

A Gleinall (agl Usles 2n f L aifins Jad Aslea x = 2y = 4 oS3
painall Jaall e adlaie a5 (o)) g Lanaal 805 (2,-3) Ay o) ey
o slaal

Given the equation line as x — 2y = 4. Find the equation of a line
that passes through (3,-3) and is: |

a) Parallel to the given line.
b) Perpendicular to the given line.
apall Y Al 4 Lde x — 2y =4 psbeal piiandd Ll Jue sy
e Janigy =mx +b ddadl

x—-2y=4
2y=4-x
1
=-2+ —x
Y 2
1
=—x-2
Y 2

1
m= — | asiiall Laaldl A
m ze.su?.é“-‘““d Jia o 138 g g
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g sbuita sl e f Callaall pguall 1l 1) pe Jadlh 134 IS
Ché 3 (3,3) Akl g o Loy m= - o bl Il e ol SIS
fsh LS Laalagl (Say aiaall laall dlalaa
y-yi=m(X-Xi)

y-(D=2 x-3)

1 3

+3=—x-——

Y 2x 2
_ 1.2
Y 2 2

olel (a) g odl b o glladl Jaadl Allas 4

Laglia ipin Juals (8 Coslhaall ainsall Jadl) ae fadlatia Jasdl (S ¢ 5

:of oo mzz;_" b opllnal Ll Jpa i il 1 e
1
-1
Mz——l——--ﬂ2
2
Sy aiiunall Jasl) Alalas (b @l (3,-3) Adaiilly yay il 138 o Layy

Pal LS aalay
y-yi=m(x-xp)
y-(3)=-2(x-3)
y+3=-2x+6

y=-2x+3
el (b) £ il A casllaal Jasll Alalae 8

|




. A = Y H % 3 4y
M GEAN & VI Gal Tl Tl LR

RRER L

tah s (2,3) iy e A Aadid) b ghdll cY alas 2o
45 + 3y =6 MJMhuam‘ng\y(i
x-3y+1=0 MJ&AQWL';J\?;\EMlca.M@(g
Fine the equations of the lines passing through (2,3) that are:
a) parallel to the line 4x+3y=6
b) perpendicular to the line x=3y+1=0
o) Absat amy ol il go slad Y Wide iy (a) ) )
:‘_55.'3::“5 y=mx + b dalall dapiall

4x +3y=6
3y=6-4x
4
=2-_x
y 33‘
oo 8 skl 0 5o 2l 130 IS pfym = 22 ol gl
o (K Sl (2,3) Akl e sVym = :; Lad 3 oglled) Joal

:‘;215 ailolaa

y—yr=m(x-xp)

—~4
—~3=— (x-3
y 3 (x-3)

—4
3="%y 44
y 3

—4
= —X+7
773

el () il b Gaslladll Joal) Alslea o
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dapall 4lygad 2y pgbedl Tl Jpe e Lide b (b) ¢ Lall Jad W

A8 y =mx + b Lalall

x-3y+1=0

By=-x-1
LML

YE3TS

ue ol oyl e Taelsia 2dl 138 S (s m = é o il

aillae (fd Ly (2,3) Akilly ey 5305 m, = wl:/13 =23 Gy lhd) baoal)

t TS Laalay (Sa

y-yr=m(X-x)

y=3=-3(x-2)
y-3=-3x+6
y=-3x+9

oMel (b) il asitudl Jadll Alalea

relly ye ol sadlaia of B ) i A Cllaiionall £l culS o daa

Determine whether the following pairs of lines are parallel,
perpendicular, or neither:

a)2x+3y=6 and Ix~2y=6
b)2y+4x+1=0 and y—2+2x=0

Vi lde @y e o chadsie o olsie cleiadl (1S 1Y Lud yaatl
Ll I3l 5 L Agnall Aa st 5 Lagie S (Jae apaa
a) 2x+3y::6 :Lu“.ﬁ LSJJS“ Aalacl d...m JL&J?

Jy=6-2x .

|




b AT S YU Ty Lol Bybadi ™ !-

2
=2-—X
IEETS

2

Jomp=—-—

L) L Al Jye s

Ix-2y=06
-2y =6-3x
3

=-34+ =X
Y 2

=
Lo Moy 3

Ll gl ue_-.iw;wnlmf?’_z and mzz% cplial A5 i ie
Lo sk Lgils Gl mymy = -1 Legh =1 58 Lags yom duala (f gl clagi o DS
Ly Lash 5abeie Lagiine Y aladl

The pair of lines are perpendicular
B) VI cpiblaall (e JS ea dnin uslul) Gl gLl
Pl Y Al Je alagy

2y+4x-1 =0
2y =-4x + 1

1
=-2X+ —
Y 2

oIy = -2

ligal 2 Aolaall e gy

y—-2+2%=0
y=-2X+2




O gl eobsbutio gl ity < my = 2 and my = 2 Ll A3 iy
Lgaians a4y )l e dagiione Y oleal o glad Lagd M my = my
The pair of lines are parallel.
dadell ¥ atalf wuy ladat 49!
Applications and Graphing Linear Equations
lgs dalall calaally Aladll N aledd &1 Bl Coa ) DA
ps JE gpon Gl Congall 1 (b alinnd Lgla ud o) Al glona g
t YIS Adadll Yol
Equations of straight line:

1) General formula AX+BY+C=0
(A, B, C are constants, and A,B are both non zero)

2) Slope — Intercept formula Y=mx+b

3) Point - slope formula Y~y =m (X —X;)
4) Horizontal y=Db (m=0)
5) Vertical X=a (m is undefined)

(Xy) aill o s dae Gask oo leas) 0Sa JSEY 038 g aa
Sl (gl (A gl ey o o Jemnix pf Gl il 4y
o gl Ao iy apaa) intercepts dabluelly Ailaial) (Sayy LS (¥ aladl
oty glon pepaia i) A0 AEGY) 5 Loty sl g pitnall Jadlh o o5 JC5Y)
e CERRUREHE P

L i) L) e
Graph the following linear equation: |

2% ~3y=6
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Gaay ¢ intercepts dadluall ilabiy dlaia¥l Sy oS3 Gruy & LSy
daa o 81U FG AL 33 of Sy Lgtay Jead g piinall Lol sy o

sLual L 5 . Jall
il x =0 Ledie
2x-3y=6
2(0)-3y=6
3y =6
y=-2
X1, yn=(0,-2) (_‘,Jﬂl Al 18 Sl
iy =0 Leaie L
2x -3y =6
2x-30)=6
2x=6
x=3
(X2, y2) = (3, 0) 4l ddaial) s SN
gl gy =2 Laxie oSl 4400 ddadd) L
2x-3y=6
2x-3@2)=6
2x-6=6
2x=12
x=6
(%2, ¥2) = (6,2) 4ol ki) o8 A1
P Al (7) a8 Jsall B LS aladl) ) ()5S 1agd

i_.
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pcat

0,-2) -
/
—_ 4 -

(7) f2u Jsdd
2x -3y =6 Aaleal) )

dialal Zodadll Alala el sl
Graph the following equation:

dy +x-8=0

IS Lailasall i sl Sy el gl ity
Hlual x =0 ledie
4y —-8=0
y=12
Ll y = 0 Lexie W
X-8=0

x=8

il x =4 oSl

4y+4-8=0




AT S alaall GRSy IR LT

4y —4 =)
y=1
b Jstn (S0 COGED LG s iy
X | o 4 8
Y | 2 1 0
y
A
4.._

s X
T T T T T T T
543 g 123 45 678
»»42-—-
_3.—
-..4m
(8) ad, Jsdd

4y +x -8 = 0 dlalaal) )

498 4dadll e alaall Applied examples diykall AN oo L
zisar ik of Cus Lol YD (DIA e Db Lgass s Logaa Jalei
- (16) & Jbally (15) ply JUall & selass Linear cost model a8l 44l
(58 seasud Supply and Demand callall 5 (el 483 W (17) & Jlall
1 AV (18) Al Juual
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Do 335 31 Jond il Y5 $100 a s g ol 3 E0) 2alS)
35k 500 Jee G an gl 2 g )5 AESY Ales 23 .30.6 L 6 gl
bl agall b GLA e

The fixed costs per day are $100, and the variable cost of
processing 1 pound of tea is ar $0.6. Give the linear cost equation and
graph it. Then, find the cost of processing 500 pounds of tea in one day,

1agd L and sl o gll LEN e gl x Sand LY pall ASSH Sidie o i
Al ddadll Alslaally Jicih Total cost ASH AalSh ()8
C=mx+b
(23l 5 JSY) aa 5 JS) variable cost 3 _psiall KN fiay m T T
fixed cost Aulall A4S Jia b
sl dENall Lual el 13 Chaea Cyay
C=0.6x+100
Ol x = 100 ¢ iasiil ¢ VS b aasiad WiSey Aaleall 038 pu
ot cpiaitll old Ml .o =220 ol x =200 ¢f iy e =160
r Al (9) By JSal A LS il o8 (200, 220) 5 (100, 160)
c
A
300 -
200 ~
100 4
i I T >
100 200 300

(9) oy Jetd
(15) ad, Juall Adlaal) iy
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Lyl 5as 5 500 b 46 alagy U
C = 0.6 (500) + 100 = 400
$400 al<y x5 500 Liggds z il o

o T Y oS 1Y dglall DL 73 el C AAKH A laa 3 a
.$600 th C—"L\A“ Qa'éh_g 20 C\:\Jl :\.S.XSJ -1-':-‘_5-“ (a_y—l-u $4OO

Find an equation for C as a linear cost model of the fixed cost is
$400 per day and it costs $600 to produce 20 units.

foh A4lN Apladl) Al
C=mx+b
C= 600 5 x=120 « b=400 4ul daglly Alalaal 030 (& oy gaill 2o g
lle Juand
600 = 20m + 400
200 = 20m

200

= — =10
20

A4 e ol il 4y slnall el Alsbaall slope Jse ey (5305

tsp Ay pllaall
¢ = 10x + 400

ot AN Loy $2000 & 3ad 58 a8 el ula 10zl 4K
23a AHSH ladll Jangal) (i il aal g a gl (3 dauda 25 £l Y $3500
Alilaall a5 2al W agall (8 daida x Ly o ZASH Aalee Jiai S DL




The cost of manufacturing 10 computers per day is $2000, while it
costs $3500 to produce 25 computers per day. Assuming a linear cost

model determine the relationship representing the total cost ¢ of

producing x computers per day and graph the equation.

e G Al DG itas Ll Gadail) s & 58 gl il gleall (g

g e 50 (25,3500) 5 (10,2000) Lea y ZUY) 4dlS 5 x dsd Sall Cilas g M
A4S Ao Al p M Biny g plfnal Joily Lagllmd 5 (i) (il
Al (10) o, JSEN A el (g2l 5 ¢ ddadl

C
A

3000 - /
2000

1000 -

(10) a2, Jed
(17) @JJ&J\QAW\ vy

TSGTAR I PTTIN PETPR PRV S PEX1 B g P N

oy = Yo 3500-2000 _ 1500
xn-x  25-10 15

=100

Jaal A gllaal ZGISH Aol Alsbeall o aally AL Arpem Hasi g
o (10,2000) Adadilly Jags m = 100 4l (53  Linear cost model piivaal)
C-Ci=m{E-x1)
¢ = 2000 = 100 (x — 10)

¢ = 100x + 1000
Ay slaall ARl Aabae oa

iy SR

\
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$5000 srawy 3l g ol b b 10 o of gl < bl ol
$4500 maadl S 13 asal 85 5l 15 aaw o peabiin 4580 8380511 5Ll
gk Alble Ll (gl ol Albbea aa asd gl 5l

A car dealer can sell 10 cars per day at $5000 per car, but he can

sell 15 cars if the price is $4500 per car. Determine the demand equation,
assuming it is linear,

ol Jiay (g3 5 quantity demand valbll 48 Jiay x O Uiy
y-axis (53 gexll ) gaall Jiad price per unit sas sl p ead Wl x-axis uﬁﬁSﬂ
(10,5000) Lea demand curve wallall Jade to oy shaiill (L8 Ml
.(15,4500) 5
(M demand equation is liner ddad Aldlas & il Adlee of Layy
sdd m Jaall b A LoNel okl ey i dad Allas b Alalaal o2 a
: ga dAlaleddl

Y=y _ 4500-5000 _ —500
n-x  15-10 5

=-100

m=

ADall oy axkins (10,5000) Al g m = -100 Jpall dipan aladduly g
t S Al
y-yr=m(x-xi)
p—5000 = -100 (x — 10)
p—5000 = -100x + 1000
p=-100x + 6000
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(11) f\é_) Jsa
(18) ab ; Jliel Ataal) pus

ol Al sl stal) Aatad 410

Systems of Linear Equations in two variables
(sle el A @IS, Linear equation dgdasll labaall iy a3 o5 2 )
Y alaall (o alas iy pal Lib gy g juidial) daf o Jguandl Lgla 448
et oy el piall (il Apdad Alolas e ST Lal ) 5 Ladi o 4y dadll
Lgd il el ad | e ) geandl
'L\(ag.‘l“ («U&“ A (poier g cpfided Gitlilaa e (5 P Lﬁl‘—-“ e\.lé:.l..]\
Al Al Jeal
AX + B]Y =C
AzX + BQY = Cz

oy s sl § lgasen C1LC2 5 B1B2 5 ALAy o dum
System of two equations and two variables

Business and & a5 Lllall 5 sba®¥) & JSLial (e Al Sl
Systems of linear 4paall <Y alaall Ladaly i ymy L 3 355 Economics
sl Y e gill LY a3 Ja g o glladll g equations

Saolatily )T o Tl b TalEnsy SLATTT Y
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otd Opiier Apball Yl Akl Ja ok oo L

1) Graph Method. pull 43 yka
2) Elimination by Addition. cidal) A5
3) Substitution, s gaill 44
AR Jal Lga 2t 4y Aaliaal 5okl o3 o paill wlay

YIS Al

Lopaaibiceeert

WS cilSy 89 o JWBN aals pandy HLST (el 2 A calS 1Y)
coaad JS ju g Ll B12 b QS ladd s LS aal y asd

Suppose that the cost of two adult shirts and one child shirt is $9
and if one adult shirt and three child shirt cost $12. What is the price for

each. ‘
U el oy x (f im i
sl pagall e Sy (o 5
ol Al
2x+y=9 (D
X+3y=12 . (2
(culsena) Ofiias Ok e e Lallas (oS5 Gilabaall e
y sx Laa
System of two equations and two variables
Ll Sl 13 Js JaY
a) Graph Method:

Adall sl teay oihiladdl oila Ja g cpilibeall lagiional)
Jae sny ilalaall (380 s 3 sies Ui Aol lalaall sy 5 LS
t YIS Lgia JS gy Jpom
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(2) Wl x+3y=12

X: 0 3 6
Y: 4 3 2

4 (3,3)

(12) a3, Jedu
(19) (95) dtﬁ.d\ l;a Cgﬁdh-d\ p )

s 0 il g (3,3) (b pdalil Adas of oMel JC ) o laadys
B3 e JkY) ard rw s $3 LS s
b) Elimination by Addition:
Cdall A pla s AN A5 Hlall alasdiuly JU ol o i 0¥ 5
LS L jo g ALyl
y s adiid Giililaall Linas g (=3) (A (1) Dolaall Ly pua 1)
X Cada aabi yiilabaall e g (<2) 8 (2) Aabaall Wy a1

T T S |

\




R SO sy Caiieall Ly Rall N
2X+y=90 (D
-2X—~6y=-24 (2)
X L...:ﬂ...\a.j u.ﬁ].}l.:.d\ s
Sy=15
y=3

Pk LS x Al dlagy (1) Aalaall By dad (o (i sad

If

+
o

H

9
9
3

u«aeaiwdqheéﬂbj-?: @b Y dadis 3 oa x def (b
$3 s QY pand ey $3 LY
d 1 A sl e Lol e it a3a

c¢) Substitution:
phaaduly (gl A4 yla a5 BN A%y plally JUel (d o s Y
VS x ANy y dad aai (1) Ualeal)
y=9-2x . (3)
:L‘g.ﬂc_,uql (2) dalaall = S iy gad A o
X+3(9-2x)=12
X+27-6x=12
-5x =-15
x=3
| 2l (3) Aalaall (83 okl x da e Lt | Al
y=9-203)
y=3
o::AJ $3 9h dl.ﬂ:‘)“ ua:aaﬁ_)m__9$3 JL:S“ L’\ALAE_)&WUT (ﬁsjul.'m“,
\ umulumjuicaum“" 48§l Aagull
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Oa Cpe gt el il alae s it ) G ) i jlaa u.-h——:iwi
Sl £ gl 5 $3000 Rl 5 Jm ISy anall 5 ke Leadal Ryaall il
Rala Jeidi el ¢ sl (e 5 )l (54000 15 5 o Sy anadl 508
Aalia Jaiudit oSl & 5 e 5 bl Lo s pe 238 40 o jlaie iyl (1
03¢} $200000 Lot oy L S 1Y L gm el (1o g sa 38 50 Lo jlaia
Lo vl palall i yaall b o ye 238 2600 W jlaie Aalis 493 5 Aiuall
Juadl (i gial) abusall 5 ol 283N & 65 IS (30 vl i o gllaall 23l 4
o Pk

A car dealar wants to expand his business by buying and displaying
two types of cars, that have recently appeared on the market. Each car of
the first type costs $3000 and each car of the second type costs $4000.
Each car of the first type occupies 40 square feet of floor space, where as
each car. of the second type occupies 50 square feet of the floor space,
How many cars of each type should he bought and displayed to make
fullure of the available $200000 for capital and 2600 square feet for
space.

5 a5l y 5 5 gk B x (5 _dl il o (yin il
' tot A b Dy ) Alaladl ofa
3000 x + 4000 y = 200000
tead daludl i Al 5 400 Alied) L
40 x + 50 y = 2600
sa alkaill old el
3000 x + 4000 y = 200000 (1)
40 x + 350 y = 2600 o (2)

(_uas o sl elimination by addition dbayly Caisd) 4y ylay Jally
ole dswanll (-80) i (2) Rkad
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3000 x + 4000 y = 200000
-3200 x — 4000 y = -208000

-200 x = -8000

X =40
tele diand (2) Alalaall B g iy
40 (40) + 50 y = 2600
1600 + 50 y = 2600

50 y = 1000
y =20
40 sn Lgall pand i jlad) e cagthaall aaall o LAy ing s
B ks 20 g4 sl &’-;'}]‘ <l g
s AN Gkl L e alaal Lakad e DS Ja
a) X—-2y=2 .. (D
X+y=5 . (2)
PR (13) ) JSal Y e e s e sl Jad
y
A
0%
( )— W
il 1)
l(éo)l I 1(50 ; »X
0.1 ’ TN®
(13) ng Jdl

(2) gAY (21) Jda puu

[
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b)

y=1 5 x=4 sl \

redadl Jadl
x-2y=2 (D)

X+y=35 o (2)

e Jhondl (1) g (1) Askaall o pun

X—2y=-2
X+y=35
u‘.‘fﬂ.ﬁw\&m
3y:3
=1
fae Jeandd (2) Al dy ded e g
X+1=5
x=4

x=5-y (2) Ul (g Lipali (g geilly Jall e U
tle Jand (1) alaall 8 Sllh pe yagai g

G-y)-2y=2
S-y~-2y=2
3y =-3
y=1
y=1 ax=4 55 dalls dafill i DN Gl ol Ly
X+2y=-4 (1)
2Xx +4y =8 ... (2)

0 (14) 5 JSBI b oy s Ly o
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P X

(4.4)

(14) f2,
(b) gAY (21) JRal pasy

A iny 5 ool Jalis o 53 Dl parallel lines ¢ sie Gbead) of Loay
.L')...\:L‘.\L!Au d:. D g g (a.lo
Ll Cadad) A3y yhay 4w Ul s o Wl

X+2y=4 (D)
2Xx+4y=8 o (2)

Oftlalaall ez
2x -4y =28 &=

2X +4y =28

Zero = Zero

AUl 13g) o alitadl o) da ang Y
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Systems of linear equations in three variables 1

4
4

RS ppend Sy (el Agladl N obeall QU5 e Ui yad o A
o usall Conadll 130 A sy L oomie (e SV A sy pisend
tlall alall JSANG (aSs Ay el pie SO Aglal) dakaiYl

a1X+b|y+C12=k1

px+bhy+ez=k

wX+bysy+ciz=k;

ol s unknown Julaall §f variables i yaiel H XLy, Z o Ean
ol 8 Lemaan ky ko ks 51,02, 03 bad g by, by, by A Syay, 0, 8

.Real constants s,

Giaadl Elimination <adall 4y yla g Laly 2 Lalal) oda Ja o= Ll
1S COBN e e Jalaill fna Jyand ae Lgiada

COAN el ppiall aal ciiag asiiy allall e ailiea o s (1
Cositiad Basd g Aslaa  aat Al 5 Elimination <adadl dda ) 5
.two variables

o A sl il it Ciday ol (5 AT cpilen gl a3 (2
Cbilaal) Cpppiall (il 20 Ailae MY (1) 3 5 5kad

alai (6830 el (2) 5 (1) ctipheadl o cpinilil plileall paddios (3
Ja a5 System of two Variables (n e Lball <Y aladll (e
wb dlagy bl Gl 8 la S5 Gl 3ok plaly Al 13
o spaall g sl

ad go Y slaa EOAY e pllaall AL Nl e q;i & v (4
Al el slagy (3) o 5skadl b Lagds 5 0pd Wy psid
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Al ABGY) Ja e ghas gl (S Al o pladd Bardal

:Solve the following Equations At ci¥alaall Ja

Ix~2y +4z2=6 ()
2x + 3y -5z =-8 )
S5x—4y+3z="7 ... (3)

Alaill 13a Ja el ghad gL (Y @il Y daad o8 5 25 ad L Boad
e el oy 1 Aaladl 5 S8 e el 5 Sead (5
el A =4 3 =2 adldas (Y @iy ey el cada jLialss
z 3 x AT sl cOldaa (e Jalail g danad EDU)
Gpias 3 (A (1) o) Aalaall i jimry (2) 5 (1) cpilabeall plass

teh b o Juasi2 4(2) &) Adledl
Ox — 6y + 12z = 18
4x + 6y - 10z =-16
Oflslaall panny g
13x +2z=2 .. (4) &

4) a8y sledly 5 paYy) Uabead o i Liad Lua
o4 S pR N

Wl =2 (8 (1) 4 Aaleall oy (3) 5 (1) cotihaladll glass
tob Lo o Juani s o 3 (3) a8 ) dlaleal
-6x +4y — 8z =-12
Sx -4y +3z=7

Oftlalaall aan g
x-522-5 . (5) e
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((5) B Aabaally 5 A slaall o6 5y Liah Uin

O lad Lot U S Lagainns e (5) 5 (4) liladl pmivd (Y1 L

P YIS (ke
13x +22=2 v ()

-X—5z=-5 .. (5)
pte JS CBlae dadley 7 x ol ol s V1 i,
bl isgall 8 ABY) Jal b S5 Gl i glasll i g Ll g
Calag i (4) A Aabeall Widliad 13 3 (5) ab dldledl woy iy
tob Lo e Jpmndl g x uaial

13x + 2z =2
-13x — 65z = -65
L);\ﬂ.)\.:.al\ > g
-637 = -63 e
z=1

(5) 5 (4) Citaladl (e gl G (1) Laill z o Dapsmily i V1
tele Juani (5) o) Udleddl dadiulys x Jusiall dag ola
-X—-35z2 =-5
x=3(1)=-5
-x=0
x=0
oo sl (0) el x s (1) Awil z 0o prapeidly o il
Yy 5l Gl il dend slagY (3) 4 (2) ¢(1) Yl
tele Jumad (1) A8 Alobaddl dadialy
3x-2y+4z =5
3(0)-2y+4(1)=6
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2y =2

y=-
toh ol pria SO ¥ alae S (e (o sllaall QUi da o8 UL

[—

=0, y=-1 . and z=1
N slaall bl piall o e gl gabind Jad) daia e Sl U
teb o (o Jpandl E2GN
3x -2y +4z =0
3(0)-2(-1)+4(1)=6
2+4 =6
6 =6

(1) A Aldbaddl (3ia3 ol piall o of Jing lla g
2x -3y - 5z = -8
2(0)3(-1)-5(1)=-8

-3-5=-8
8 =-8

(2) o8 Walaall @it il yiall o o ay elli g
S5x -4y + 3z =7
50 -4¢-D+3()=7
443 =7
7 =7

dadl o iy oy o DAY el Giat iy el a8 o Ly

PSR risaa

, z=1




AU Aplaadl CiYaleall Ui s
Solve the following system of linear equations:

X+3y-z=4 o (1)
2Xx+y+2z=10 e (2)
3X-y+z=4 o (3)

VS dall oS S0 Gilal) il glas) ot Ly

~2 Aagilly (1) o8y Aalaall ajuim 2 my (2) 5 (1) optlobaall jlasaly
sl Jeasd (2) a) Abaall o Lgsenn

g3 A (1) @ Al Gy (2)5 (1) opiibaad Hass il
b o e diani 2 3 (2) ) Asladl

-2X ~ 6y + 2z =-8
2x+y+2z=10
Ostlolaal) pen g
Sy+dz=2 v (4

=3 Al (1) A Ul @ pia 22y (3) 5 (1) gualaadl i salyg
:‘;‘Q Ll).aa.l(3) (j_):\.‘db.an C‘“Lﬂ""“?J

-3X + 9y +3z=-12

3X~-y+z=4
Ceabaad! aeny g
-10y +4z=-8 . (3)
g-\\ﬂ\.SZJy u.l_).u..u.a_g( ) ( )wﬂ)\aﬂﬁw‘a&.\‘sjsda.a;.\
Sy +4z=2 ... (4)
-10y + 4z=-8 o (5)

e (5) aly Aobaall ae Lpman g =2 (B (4) a8 Adalaall o jiiay
fe
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10y -8z=-4
-10y + 4z =-8

Qﬂ)‘.&dl C..o;.:u
Az =-12

z=3
oo un (4) ) Al b (ag el
Sy+4z =2
Sy+5@3)=2
-5y =-10
y=2

ol duan (1) o8 Aaladl 3 img el |yl

X+3y-z =4
x+3(2)-3=6
x+3=4
x =1
tsp Ll a8 Gl
x=1 y=2 ) and z=3

b ol Sy ALaY) claeal) b i gal Jal) Aaia el
1(2) A8 Aolall S35 Lanaa]
2X +y+2z =10
2()+2+2(3)=10
2+2+6=10
10 =10

g dall gl il




Gsbala¥ly Lo o ylall i Lplin by Seatof
Aol Jal Substitution i il 8y, podd s Lo Ldle dlly €
A AEY) LSy o juia GO Y el

The method of substitution can also often be used to solve systems
of equations with three or more variables, as in there two examples

AN Y alaall oldas s
Solve the following system of linear equations:

Xl—Xg*—X_;"-—"l (])
-4X| —?.Xg-l- 3X1 =6 (2)
2X +Xa+3X3=6 . (3)

b Lo Lol g gl 2y oL 130 (Jad
P (1) Aabaall pladialy (4) Udbaall 3 LS X Ao 22 53

X1=(X2+X3+ 1) (4)
(3)5 (2) osthabad) 3 Xy (s 5bw Lay QY G s

Now we substitute this expression for X into the remaining two
equations.

4 X+ X3+ 1)-2X,+3X53=6
2 X+ X3+ 1)+ X2+ 3X3=6

Pk LSy Xy 5 X o dlagy Oilileadl Doy o 685 Y

4X,-4X3-4-2X,+3Xa=6

-6X; ~X3=10 ... (8)
2X2+2X3+2+X2+3X3=6
3%, +5X3=4 ... (6)

: VIS (6) 5 (5) cxsliaall Jad (Y

-6Xy - X3=10
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2(3X3+5X334) (6)

-§K2 - X3 = 10 .. (5)
cy,(z+mx3=8 ... (0)
9Xy= 18
Xy=2

-6X;~2=10
-6X2= 12
Xa=-2
X1 dad dady (4) Aabael) (b asm V)
Xi=(-2+2+1)
X;1=1
(1) Alslaall 8 i ged Jall Aoy e Gaally
X1 -Xo-X3=1
1+2-2 =1

L) Clall g gy ) il

A eV alaeall Al
Solve the following system of equations: | |

X[+X2+X3=6 (1)
2X| -~ X2+ 3X3=9 .. (2)
X1 +2Xs+X3=06 ... 3)

Gl (1) sbaall A5l (4) Aadl i LS X Aa an3 3 Jal

X1 =(6-X5-X3) o (4)




i

e

bWy 10 Wl LSSy S La

o Ly AL cylilaall b a g oY)

2(6——X2—X3)—‘~X2+3X3:9
12-2X,3-2X3-X2+3X; =9

-3X2+X3“~—“-3
—(6-X2-X3)+2X7_+X3=6

3){2 +2X3=12
—3%2 +X3=-3

3X3=9
X3=3

Pl LSy Xp Aad ala (3) Aol b (o pes

3X2+2X3=12
3X, =126
3X2=6
Xp=2

Y aleall bpaill dylany o i

(2
. (3)
s axiall 2 g
.. (3)
.. (2)

X e Y (4) Al 3 g gai V)

Xi=(6-2-3)
Xi=1

X3=3 ‘X2=2GX1:1 :Q‘M‘#Oﬁ‘
F(1) slaadl (3 i grs dall (e oSN

X1+X2+X3=6
1+2+3 =6

e dall ol el Gkl (g by e Caplal

&

s

\
\
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Solve the following system of equations:

3X1+ 10X, + 8X3=-3 . (D
2X i+ 7Xa + X5 = -7 e (2)
X1+ 3X,+4X5 = ] (3)

tle Juaadl (3) Aaleall Jadiuds (4) Aolaa A LS X 4o i Jadl
Xi=(1-3Xy-4X3) e (4)
Y alaall Javs SIS

3 (1 -3X2—-4X3) + 10X, + 8X3=-3
3-9X-12X3+ 10X, +8X; =-3
X —4X3 = -6 (D

2(1-3X;-4X3) +7X2+ X3 =-7
2—6X2-8X3+7X2+X3 = -7
X2~ TX3 =-0 . (2)
to LSy (2) ¢ (1) Valed) o o)

=1 L’é Aaledll 2 jial

-1 (X —-4X3=-6) (1)

X2~T7X3=-9 .. (2)
YISV JFPEN

~)(2+4X3=+6 o (1)

X{- 1% =9 @

-3X3=-3
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oo daani (<3) Lo Ailaall bkl dasill
X3=1

X A g (1) Wslaal 3 Giaged

X1 dad Ay (4) Udea (A X5 5 Xa e pa g Y
Xi=(1-3(2)-4(1))
Xi=1+6-4
Xi=3
Xi=3 Xy=-2

: X3=1
Pl LSy OB Claleall (g & Giagad Jadl e ST o1
3X,+ 10X, +8X;  =-3
3(3)+10(-2)+8 (1) =-3
9-20+8 = -3
3 =-3

coad! Gl (g by ¥ bl poaia Jall Y




H(4=1) ALdl A0 B )90 daa 5 A cilaiiunal (oo S pall angl
Find the slope of each line joining each pair of points:
1)(4,6)and (1,2)
2)(4,-3)and (1, -5)
HGE,Mand (5,0)
4) (-4, 1)and (-4, 3)

:(19-5) Aliudll L Laa IS piuad) Jadd) Lslas 2o gf

Find the equation of the line for the following:
5) passing through (3 , 2) with slope 4.

6) passing through (2 , -3) with slope -4.

7) passing through (5 , 6) with zero slope.

8) passing through (4 , -2) and (5, 6).

9) passing through (3 , 2) and (4, 5).

10) passing through (4, -3) and (5, 9).

11) passing through (4 , -3) with no slope.

12) with y-intercept —6 and slope %

13) with y-intercept 3 and slope —%.

14) with y-intercept —4 and slope 4.
15) passing through (3, -1) and parallel to the line 6x + 2y + 4.

16) passing through (-2 , 0) and parallel to the line passing through (3 , 4)
and (2, 1).
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17) passing through (3 , -4) and parallel to the line 4Y + 3 =0,
18) passing through (3 , -2) and perpendicular to the line 4x + 2y -4 = 0.
19) passing through (4 , 3) and perpendicular to the line passing through
(1,2)and (3, 2).
1(24-20) AudU 4000 Lhdd) el y padall alalih Jalas sagf

Find the slope and the y-intercept for each of the following linear
relations:

20) 4y ~6x = 12
2D 5x+4y=18
22)4x+8=0
23)5y~-7=0

24) L+Z=2
6 8

S 40 she Ahd L 400 Lol bogbadl) gl g cadls 1Y) Lapd dia
1(30-25) Aiudll dly e o Saalaia

Determine whether the following pair of equations having parallel or
perpendicular lines or not:

25)4x -6y =12 and 6x +4y=12
26) 2x =2y and 2x + 2y =4

2N 4x =-y—6 and y=-2x-4

28) x = -4 — 6y and 4y +6x =10
29) x -3 =0 and 4-x=0

30) 6x + 8y =2 and 6x—-8y=2
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:(32-31) A Lapdnl Al Ja
Solve the following applications:

31) (Linear cost Model) The total cost of manufacturing 50 computers
per week is $10000 and the total cost for 100 computers per week is
$15000: :

a) Determine the cost equation, assuming it to be linear.
b) What are the fixed cost and the variable cost per unit.

c) What is the cost of producing 200 computers per.

32) (Demand Relation) A car manufacturer finds that at $6000 per car,

sales are 5000 cars per month, And at $5000 per car, sales are 6000
cars per month. Determine the demand equation, assuming it to be
linear.
:(50-33) Abiudd Ll Akl cifalaall Aakif Ja
Solve the following systems of linear equations:
34)2y —4x =1 and 5y—10x=%
35)y—-2x=1 and 2y —4x=-3
36) 3x — 6y =-2 and -4y + 8x =-1
37)-10y + 2x =8 and 20y —4x =-16
38) 2y +2x =10 and 2y ~2x=2
39)3y—-x=2 and y+2x =10
40) 4y + 3x =26 and 3y-1lx=-7
41) 3y —6x =-9 and -2y +4x =12
42) 21— X2 —X3=5 and X] - Xz + 2%3 = 4
: and X+ 4%+ 3%x3=3
43) 5X1 — 4X2 ~2X3=-2 and 3X1 —2X5 + 5x3=19
~ and 2X1 - 3Xa + 3x3 = -15




44) 2%, - 11xa - 3x3 =2

45) 6x; ~ 5x2 4+ 3x3=-17

46) -X) +2X2—X3=5

4N X +4x-x3=-5

48) 2}(] - X2 -+ 5)(3 =-3

49) dx) + 2x7 X3 = -9

SO x;+3x2~%x3=4

CabeatiTly T ¢ plull S Ty SLaLTY

and
and

and
and
and
and

and
and

and
and

and
and

and
and

Xi—3a+x3=1
X] - 8X2+ 2x3=-1

4% 4 3X7 - 5x3 = -5
X - 2X2 - dxy = -8

X1 ~3X1+2X3‘—'—'-7
2X) + 4dx2 + 3x3=6

2% + 3}(3- 2x3=-5
3X1 - 2){3+ 3xz3 =11

X+ 4%2 - 453 = 1
X]-3X2+X3=4

Xi—3X3=-6
2X1 + X3=-5

2X1+ X2+ 2x3 =10
Xi+3X2-X3=4
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Function and Graphs

4
3
11l

JIntroduction Aeuzs 5.1 l

[

pstliall (pa S aaa%  Function Aall Cay pad Juadll 1Ad od alia

@dall 5 (Blaiall giay Jgall Ll 3y A3laiall Mathematical Concepts Apaly i
danls s (g s Jalatl 4Ky Domain and Range of a Function 4flall
&b sl X 4 .Combinations of Functions Jsd) e 4 cllee (4o
¢ g Kinds of Functions Jigall (e ddlide g o ey Aul a Jeatll 13

Sl 5 g Jalaill 4388 5 Graphs of Function J sl apu)y (oo <yl

dgipdall ABY) (e aaal e Cijedll  Examples A58 e 33 s a
dlanll slsall 3 sl Bkt 38 5 Agaal 5 4401 raua ¢ Applied Examples
Exercises 4y (e 8 o aiflgs ot Qradll (g finsa g
Functions Ji gl 5-2 Caiapall o Lehe dialia 330 Juadll 138 acaipu
i) gl g1 gl 5-4 Caydll  Graphs of Functions Jlsall sy 53 Gyl
Kinds of Functions: Quadratic Functions ¢ AlSall aadll g dumn Y J) pa
Combinations of Jlgal €3 55-5 Cuay ) \ —alsand Parabolas

JFunctions

.Functions d‘ﬁ*-\"szx

ey ) 3 el s L) paliadl aal sa Function 4al o 5 gi

il 3 5 dy el Apudiall $0aaY) o ggial 138 plae) (5 )5 pall (30 raal 28

al aldel 5 % aad Al dale 5 guays Adliaal cililal PV
(A Al o cliaell

A function expresses the idea of one quantity depending on or
being determined by another.

j
H
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aasbead ¥y 03T a glall 5 (5liahsy 2LaTINY

ol 3Bl e g

byl (i e adiad 5 3ol dabise of -

Anial) adail 3o o adieg (e i 4y el CaISH) -
.Eﬂ\ﬂﬂa%@\&w&uuﬁwqﬂchﬂp

G (e Lgho el Jgliiie Al g Agindaill A e 20l e lae

sy function & U# £ 4D ot Xvie B Jie 5 -l e 4 ana
ta TS ANy i e

Function:
Let A and B are two nonempty sets. Then, a function, say f, from A
to B is a rule that assigns to each element in A a unique element in B.

A, g, Foor G el 8ale aadiud

Let f denote a given function, The set A for which f assigns a
unique value in B is called the Domain of the function f, The
corresponding set of values in B is called the range of the function.

g.u.u.u.\.\:;B (o g alng A e geade JS day 3 ADLR culs 1Y)
Aall goaly B g ie yasall (oamis Domain Al Glhiay A de yanal
ol X il e JBy s iy = f (x) Jeolbsale Bl e s (Range
Dependent a0l el Y el e JUy5 Independent variable (Jiuell
ol @il o Y el e Aed llia X puaiall ad (e deid S ol s variable
Wall sae Wl X Jitasall jiiall Jiai ) de gasall 58 Domain (3t
G Allal A (gl ey Y a8 il a8 Jiad Al de senell 54 Range
X il o

If for each x their exists exactly one value of y, we say that y is a
function of x, and we write y = f (x).




. f"“‘_}j[" J’J J.I‘ e m———

for example y — 4x + I, then for each value of x in the real line
there is & value for y which is also must be in the real line,
. i - o . N ) .
We usually write f (x) = x” to define a function that associates the
2 .
X~ value with the number x.

Thus,
f(3)=3"=9 ; so f associate 9 with 3
f(-2)= (—2)2 =4 , so f associate 4 with -2
f(0)= 0* =0 , so f associate 0 with O

f(/2)=(J2)=2 so f associate 2 with /2
This formula does not involve a dependent variable.
dad A 1oa Y F (x) Al x Jial il ol e IS
Lo s i o5 Lle iy o) ol e 30 (nny in ¢ 58T (o inay
1 s1¥\S Domain of a function lall §lkaially sy

Domain:
If the function f and y = f (x), then the domain of f can be viewed

as the set of allowable values for the independent variable x.
£ gt Alall cilS 13 4l Domain Glkiell o s—gia iy yoly (—ay Loay

X Jiisall paiall Lpadiall al) o ANa) @l Gl iy = £ (x) JSal
x il adyy = (x) DA G el (e lgle Juaas 31 ol L
Range of 2 Aall sad o Jlaally de sendl cauis ¥ adll il o

Jfunction

If x is a number in the domain of f, then the number f (x) that f
associates with x is called the value of f at x or the image of x under f.

Thus, if f (x) = x*, then the value of fatx =3 isf (3) =9, (i,¢) 9 is
the image of 3 under f.

S WA Jlae Ciy et oSy il

Range:
Is the set of all possible values of f (x) as x varies over the domain

of f.




AU PRI RS g Vi R e N I i

Restrictions on the indep. Variable that determine the domain of a
function generally come about in one of three ways:

1) Physical or geometic considerations,

2) Natural restrictions that result from a formula used to define a
function.

3) Artificial restrictions imposed by a problem solver for one
purpose or another.

A oase die saasdl AL Leann g oSay sdtel ZDEN i )
Ao dla Glhie sl A

Al gl Slata s
Find the domain for the following functions:

a)f(x)=4x+1
Ol Mty Aol o3a (lhaie gant] dag gl aa i Y 4l Lia ke a3
tof gl R Agial JaeY) pes g Gllaidl
Domain is R = (-e0 , +00)
b) f (x) = x°
Aol adn (3llaie il dagyd (gl an s Y ad Al oSay Liaf W
e s Gl o8 Ml g Al 5 L gl w55 Sy A el
il L;;‘ R Agksall dac
Domain is R = (-e0 , +0)
o) f(x)= Jx
Oa sh ATal oda (lhie aaatl Jag ik cllin of BaaDly 2 Madl od b
ol i oSy Vg dam gall al jha Sy 4l ¢us (Natural domain JS—&l

\
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gy yllg Jlatd)

LSy and Al pdall of ey Agiia dlael le Jpaall AL
L a A2 o3 st cfd Nl s imaginary Gdlad Sac Uk 4y a3
el gl i gl il

Domainis {x | x =20}

1

U ey

JSEN cpe Al oda (Blate et dag d Sllia o) L Baadly Gl S
o Ao UWpanl @llly iia o daudll oS Y 43 s 5 Natural domain
Al oda @laia b Mlgx =3 f x = 1 Ladic 585 Alladl oda g 38 e y
vl L};ﬁ 3 51 ofiash lae Lo diaad) .J\.lc-%'\c,}a;ﬁ
Domainis {x |x# 1,3, x is Reals}
or Domainis (-ee, 1)U (1,3)U (3, 00)

2—-
h)= "% x#0
x=2

(x=2)(x+ 2)=X
x—2

+2

But if we write y =

then, h (x) is defined at x — 2, since
h(2)=2+2=4

Thus, we must writth (X)) =x+2,x#2
phasiad Ao a5 4y und) Cllend Bk die il Badl Alal oda
ada l8 aldall g Javsdl (1 4dds 2295 common factor & i dall o sl 4Gy, L

Allall el sl alter adad (o) Ml

(e Aale B ) sy S Range of a function Wl (gae 1yl oy o L]
i 3 Often, the Range of a function is evident by inspection 4—Jas i
Pl Jhally @y o e
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:Determine the Range of the following AUl Ji gall (s2e a0a

a)f(x)= 'S

JacY) g DAl o) paglall Gllaiadl (8 GLall (1) Jlial & sy
il a5 N5 A gall Al o 5 o Ly 0S5 R = (o0, 00) Ay dial
CrsSan Al o2 (s0a o @A positive values Laila A3 g Aol g AL
to) gl e el il L
Range is {x | x 20}
Cx]

DY fx)= —
x—1

Aial) Jrad (Myx = 1 hae Lo Aiall BaeY) ayen a Al oda (3llaie

JS& yaat Lied Range (saal icia iy Asuliall ol aadls Al jia

f(x) A a5 Adbaall Jn s Apulial 2oy gl 5 pill S daY (ppona

el ANl 028 i Jslada s X el A2y Ja sl e e s Ml
t oSy el AV g X il of Jeall

o= 2t
y—1

y=1hae Lo il gaen g £ (x) abeal A0l ol b il

' cf\




STy il

i

e B335 Ao gaaal e JSE ek AN o Gl JEal e a3l

B g il (yo dilide aalanal JS3 o L AN ek of oSy ST il

Jual 8 ek Ay functions defined piecewise <huaslly Atlall oy i
:

Recognize the following function:

X+ 2, Xx>2
a)f(x)=

4, )

05 o JS Leds 2 (e ST x il x + 2 065 o JS Ld Al oda
2 i g e D x all 4 il <

2-2x, x<-1
b)f(x)= 4, -1€x<3
2x -2, X3

gl g Ailiaal Cile ganall o dilisa JIE M L LAl b2
Al o2a (3l Lgia

il 1Y ad Al AV 5 Ao iy g g el (o gy Al iy
Sy Alall o o A Al 3llaia Fiay (sM1y 3 53al (pa A panad A saa AN
JUiall 5 value of the function Aall Lad slasy Aol b (g ) 2ey Ladlay
o3 e g M

Letf(x)=2x+1,0<x<1

Fiﬂdif(o),f(l),f(—;—),f(a),f(a+h), f(a‘*'hl)”"f(“)
1

rAllal A slay Jliall 13 8 cogllaall (o L Jaadl
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fxX)=2x+1
oM X =0 Laaie aild g x el e dalise ?395

fO)=2(0)+1=1
i x =1 Lavie g

fH=2(1)+1=3
JuL x:—é— Laxie U

1 1
f(;)=2()+1=2

ol x =a Ladie
f(a)=2a+1
o x=a-+h Laie g
fa+h)=2@+h)+1=2a+2h+1
talay ’|_)3;'JJ
fla+h)—f(@) 2a+2h+1-(a+1) 2a+2h+1-2a-1 2% _
h B h B h T h

2

:Graphs of Functions Jig. p.u.f _,5-3‘
Domain of function Ul ke et (A5 X il of yaniidee
Range of function dlall (gaey (cendl Al 5 (g el 2ag Y dllall o alad
oda aatyg ALEA £ (x) Sy plis x a ey g3y aiil (e Jgama Uiplaey
Ll o2 Jladss A el Bt 3 B ey Bior xy 5 sinnall e ol
AU sy o emnd
I3 peaia g A0 ABY]

\
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:Graph the following functions AUl J sall su )

a)f (x)=x
f (%) plf Ao Jeanio Agdall daedU 20 Al x adll Jgaa Jany
 AYIS Agiadl MacBU 3 Al
X:..,-3,-2,-1,0,1,2,3,...
fx)..,~-3,2,-1,0,1,2,3,...
(1) o8 JSEIL ekay s gkl LYY Jaadl oa Alall puey ofd llyg
sl

f(x)

A
f(x)=x

(1) ¢ s
f(x) =x 4 i)

b)f(x)=x+2

2l Bl £ (1) = % JSAD Jiay o5 il a1l i

el e Jrans
X:io.,-3,-2,-1,0,1,2,3,

f(x):...,-1,0,1,2,3,4,5,...
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ol @l Jaiey cadajly il il af culil oy sab e 4l e
A o3 gy o Ays oNed () & il 8 Ly o3 il sl A e
olial (2) oy JSEN & jedans

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

(0,2)

— .

(2) by Jsdd
£(x)=x+2 g

AYaY e s e dilaly 4 QB e (b) £l 13 e B3l

ol o il ol ALl K1y el el 4l (a8 el oL
Al

) f(x) = x>

pon Alall ol sy uliadl J gaall
Xio.,-3,2,-1,0,1,2,3,...

f(x):..,9,4,1,0,1,4,9,..

Bl 5 A gl il g i Y g Ao sa gaaen A o o imay
o8y Sl et )l o8 Jallyy .y el A e Laf Lplantis x_ppiciall
Al (3)
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ey JodIt

f(x) = x*

(3) ¢8 desd
f£(x)=x> Ay et
d)f(x) = Vx
o L o X ad (585 ) Gand AT AJLA S8 s Say Y Al Ly
relly (oS y A gall 280 s Domain Aall sda Blaie of dee; A e
F(x)=x . x20

sLual dllall o @gﬁdﬁ-} =X
x:0,1,2,3, ...
f(x»0,1,4,9, ...

M (4) o8y JSAIL 5a A a3 au ) fd il




1
G T Y A R ST,

f(x) \
A

f(x)= w/E

(4) ?:QJ JS&d
f(x) =x Al amy

L ot Lgan)y 5 A sl apea o Gl (5) JEal DA e Jaay
I sl pns ) A i et M (6) il b Ul L e il a5 (S5
i Gl o SV S 0 S8 )

:Graph the following functions 44Ul J sall au )

4, x<2
a)f(x)=
X+ 2, X222
:gllid\ Jgaadl Lyl ﬁ.ﬁl\ oo Ailaiaw¥li g Allall 224 ‘,...Ul
Xx:...—2,-1,0,1,2,3,4,5,...
fx):.. 4,4,4,4,4,5,6,7 ...
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R i ot T £ e mar

S x paiall il agend 4 ga g AN ol JSEU A el S Cus
Ll AT UK b gt 5 pS0 2 (g b x praal Lavie W 2 s
:g!\:ﬂ\ (5) \;\EJM\%SMU\A“;AA e.u)dlﬁéuﬁgj-x"rz ELY

f(x)
A

b) £ (x) =

X

f(x) ...

(5) pho e
(a) Eﬂ‘ (6) Jeiadl qﬂ adjal P )
, 0<x<1

X, 1£x52
, otherwise

(e (b S

Hgte deead il JSAN (G Gag el 30k e g deny

"1,0,1,2,3,...
0,0,1,0,0, ..

Aol 03wy g M (6) 3, IS ol

-




e Sy LT Tl ATl SLATAT

f(x)

A
i
‘ >
0 1 2 x
(6) pdy Jod

(b) &Jﬁ-“ (6) JUiall g-‘.l adlan pas )
o) f(x) = x? 0;){51
1

P gh aflall 0.35(\:!5(.])-3-?-
X:..,—2,-1,0,1,2,3,..
fxx):..,2,1,0,1,1,1, ...
'L“Ql;\l! (7) féJ Ml@ﬂi\\ﬂl FRYY {"“’._)LJL'S"&UMJ

f(x)
A

IJ .,

(7) o Jad
(c) £l (6) Jall 3 AN pu
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:Kinds of Functions Jigall £/93154
Quadratic Functions and Parabolas ;8lSall aladl) g 4 3l 44l
Lok o e S bl Lgibansy Jgall ) s Connall 130 (b (ia yet
sl o3l Aaha ol iyl VS 5 Lpans s Lo Aealad D S

We will present all kinds of functions with their definitions, graphs,
and all applications as follows.

a) Constant Functions:

f(x)=a , where a is a real constant

for example, f (x) =2 and it’s graph is:

f(x)
A

f (x)

(8) ¢y s
£(x) = 2 &Y A

igalaiiy] Ahay (» Marginal Revenue (MR) (gasdt Xladl ly it

O Al Bas 5 a oe eaaiiaall ALY Al of Gua A DAl Lagd)

OB maall iy o 15 clas gl aea calS 134 gl Bl Jiay g3 pa ol
2l Bam g 44 &L (A madl (g glassa (gaal) Al
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b) Linear Function \
fX)=ax+b, where a and b are real constants, a # 0
f(x)=ax+b afiue od dlalae JS0 Jas Al p ddasdl )l 03 s
Adds culfaa,b o s
for example, f (x) =2 x + 1 and it’s graph is:

f(x)
A

\3—~

-
X
() s s
f(x) = 2x + 1 Agdaddl QWA au
¢) Quadratic Functions:
f(x)=ax’+bx+c, where a , b and ¢ are real constants ,

az0

JSd s (e e oo 5k e D 5 sl o3 auy e LA
LRV

for example, f (x) = a x? and it’s graph is:




pyeulls Syl
f(}\ f(z\
f(x) = ax”
a>0
> x » %
f(x) = ax’
a<0
(10) a8, Jsal
f(x) = ax” dan Al AL pua
Theorem:

The graph of the quadratic function f (x) = a XX +bx+c (az0)isa
parabola that opens upward if a > 0 and downward if a < 0. Its vertex
(which is the lowest point when a > 0 and the highest point when a < 0)
is at the point.

~b 4ac ~b*
= —— and y=
2a 4a

X

vertex 55,0 dbais 0 el ey Ay il DAl sy (e g
1 (11) (B JSalls S

f(z] f(x\

\' ) . /2\,,4a
4ac

X >
\\/ (ﬁ’., -5 / \
2a

4a
a)a>0 ‘ b)a<0

(11) pb, Jed
vertex ol ol ki Gy Ly ) 402 pu
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dpabeaiily G fadT ol oo Leilaaalasy wlaaly, I

IS By i 1 5l iy X gy 8 S S A Ma a5 \

I)If b =c =0, the quadratic function reduces to f (x) = a x>, and
the coordinates of the vertex given by the above theorem reduce

tox=y=0.
2) To get the y-axis of the vertex, it is easier to substitute the value
-b : .
X = ™ into the equation of the parabola instead of
7]

remembering the formula.

3) The parabola is symmetrical about the vertical line through the
vertex.

VS g 3 Jlgal) ) 8 Ll 03 alasiid praia g 20050 WKV

EYP S ol Y Adais aan g A0 Lm0 AN )
Graph the following function and find its vertex.

fX)=2x"~8%x+5
pol aa Ay 1 AAU Al JSEN aa ANAY 238 & jliay
a=2 b=-8 c=35

oo S Al dladY sl lide vertex o S Akl apai 1l

fAlsy, x

e T e T e T

f(x) )y Aol oY x = 2 A o Alall L dlsal) g paill - Says
73 Wl i

y=1f(2)=2(2y-8(2)+5
=8-16+5=-3




CpeWy T T T T

Sl Jpanll 4 il sanall ol 5 Gmsily y dad dayd oS
PSS Al s

_Aae=b'  (HQG)-B) _40-64 _ -24
4a 4(2) 8 8

y -3

Gl o gl g Jeud Ll gl of Aaadle Ay oSy
AN
A Jaaal Jae aa G (12) JSE0 3 Jedad Ay oo Lod
radlal) il
X:....0,1,2,3.4,.
f(x)i.0,5,-1,-3,-1,5,...
£(x)
A

"

(2,-3)

(12) b, Jsi
(7) pdu JUalt 4318 oy

b) Absolute value function:

X, x20

f(x)=IxI=

L
N B
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Labatily LTl oo ladl (o Lslilasy Sloaly )

(13)#)M‘bgmwlﬁﬂ‘ﬁb@&ﬂ‘j“‘ﬂ\ohﬁﬂu)u_cj \

ey
£(x)
A fixy=x
f(x)=-x
> X
(13) a8, Jsdd
d3laall z\.c.fl.“ alla p
e) Exponential function:
f (x) = 2™
for example, f (x) =¢e™ , x 2 0 and its graph is:

- f(x)
A

(14) ('3.) Jsad)
Al A g
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) Logarithmic Function:
f(x)=Inx
SSaddl (e iy ety e gl alleasll pany @l of Cagpnall (a
X Apaiy jle Gl JIgall & Jalxill Leia 3aldnayi

Dinxy=Inx+Iny

2)ln-'£=1nx«1ny
y

NInx"=nlnx

4) In —1~ =-lnx
x

bale 5 . Aaaiy el A GagSae a A AN o Lo Gy pnal (e
to) s edgd gy el ey ey jle sl JIsall ae Jaladl 2 Lo
Y=¢" = Iny=xlne = x = Iny
S Jsd plsd oy Al saliall o ol ey oY) sl
ol 3nS Apaal Ll 5 Afuladl ABY) [y & Joadl gl 15 oy
Aglasd) 3Lall 8 Ll asalaal] b)) sall aaaiy

Go x by AN RSN oy e g 3 dll Aeli a S 18 o a)
PN Al s Cim i o S 3 3gal

A company produces t.v.’s claims that total production cost for x
t.v.’s can be described by:

c(x) = 1000 + 200 x

Find: a) The constant cost il aach
b) Graph the function adlall s

c) The total cost to produce 100 t.v.’s  lga 100 -ty 4l
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Ggaal) AN ALl SN aa g jia Lyl dphadl) AN o3 pa Jalail \

POH Al
2= 200 : b = 1000
¢ (0) = 1000 & Gl AY o4 iy
Ay Al oty @lly (Sad Aalal AW auny e L
r Al (15) a8, JSaN & eda

x 0 10 100 1000
c (x): 1000 3000 21000 201000

c(x)
A

1600

10 100

(15) ady Jsll
C(x) = 1000 + 200x dail) ADal aus)

p len 100 g &S of8 1,0l
¢ (100) = 1000 -+ 200 (100)
= 21000




pyuw iy Jlealt

st e

Vo A5 oy 2 g8 8l ol g S a8y O JA o (s (S g
el Al s gl ) A aa 5 Y 5 I 058 e ISV A 08
30 Jiay gy S8 58 e ¥ am L sa o it o (i il
ADle apmy dan g Cili g peaall o A a1 380 A 2l e Dl Ml
gl Al Ly iy 5t o
Fuel conception for a block is given by:

y = 30000 - 400t where t is # of days after Dec. | st
and y is # callon’s of fuel

Graph the function and find number of callon’s of fuel remains
after 20 days of conception.

FCUI S R JURCT TP E SR VRS
y=30000-400t 0<t<3l

Psh pall Jpoa ld el
x: 0 1 2 3 31

y:30000 29600 29200 28800
: al (16) o, JSAN 3 eday Al ansy o 5
i

(0,30000)

>t

(16) a2, Jsid
¥ = 30000 — 400t (9) ad; JEall Al au
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P o Lasi 20 55 323 3585l (e 80 La o8 |yl \

y = 30000 - 400 (20) = 30000 - 8000 = 2200

Jana Jafi 15 y 53 s0n an iyl L 3 el feliall S ,A) (saal

S 8.5 sa aas 9 2l A8 Jaea of i gl i 2l Y)Y 4 say A
sad 535 12 713 A8 Jane Wy a8 sa cilan 5 10 2l 4K Ja s
AN el a5 LY 5 AR Jana doy 5 0 A0 ALY aa 4 L8.25

A small factory with limited resources has the following data:

#products: 9 10 12
cost :85 8 8.25

State and graph the function that relates # of products with cost
oy i Alla g ke s AN dstidl claa ) 230 Jaaa o L gl
'Q,JL"A\ (17) (;5_) dS.JJ\ L,;-j _)&Lﬁu;ﬂ\.ﬂ\ o4 g ul.é éli.uj U:-’_):"':“"\ u;x.lh

A
8 o

9 10 12

(17) oy gead
(10) & Jiall AVl puu

il A0 038 elliyy o 55 2 s ANal of Y ady bladdll
.Quadratic function dap 3 4l
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13 s 4y el e asd ¥ o el o § L) p

cal€ 13 Glall 5l 3 e may . slle 100 e S @lgiuall Zpll il

i Jaall Cialia i a8 Gl AELYL oosle 100 JBY1 e 3y L)

Ald a e claall e olle 500 JEY o g ity ol 13 50 6l da
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A small company for selling paints sells each gallon by 4 J.D. if the
order less than 100 gallon. And sells each gallon by 3 J.D. if the order is
at least 100 gallon. Also, the owner gives a discount by 50 I.D. for those
buying at least 500 gallons. Write the function and find the price for
selling 500 gallon, 200 gallons, and 1000 gallons.

100 o Jif 43Sl 5ilia 4 s x (o4 Aelaall i lall axe of (yon il
il madll ) A8yl opalle 100 JEY) o dualll julia 3 jaany oslle
D e sl calS 1Y ) s g g by of cam (g8 1JLa 50 il
POsShe Aol ofd a0 sile 500
4x, 0<x <100

f(x)=9 3x, 100 <x < 500
3x-50, x20

15K (e 5O g Al ofd e
f(50) =4 (50) =200
tet Oslle 200 A dall,
£ (200) = 3 (200) = 600
fetd Osle 1000 an 20 W
f (1000) = 3 (1000) — 50 = 2950
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1) Arithmetic operations on functions:
If f (x) and g (x) are two functions on the same variable x. Then:
a) (F+g) (x) =1 (x)+gXx)
b) f-g)(x)=f(x)-g(x)
o) (f. g)(x)=f(x).g(x)

0 D=L | gm=o

g g(x)

b i 3 CJ‘LJ e (e ‘L:L)";“ Oilglazll Lj e d\S_,S&\ ¥ A g
d‘JJ Ls.‘.G Jpandl 33 g g Jlgall il U,‘ 33 g ga g Ad yxa (J) gl l_-fk‘ il g

L. fg«f-g ¢ frg pubitan
3

illaial 2kl de gana (o Bl ged o2 saall Jsal Blkie e L
g f alall Bllaie Jaad Al wdll JBY s2e Ble) e pa crlia) il
Al A e e
The domain of the functions f+g , f-g , f.g is defined to be the

intersection of the domains of f and g. for A the domain is the
8
intersection of f and g with the points where g (x} = 0 excluded.
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Let f (x) = x and g (x) = x~ . Find (f+g) (x) , (f-g) (x) , (f.g) x

/

{(=)(x) and state the domains.
8

1068 Laie
f{x)=xand g (x) = x* then:
(fg) (x) = f(x) + g(x) = X + X°
(f-g) (x) = f(x) - g(x) =x - X°

(f.g) (x)=f(x). gx)=x.x =x’

o el R Aggall oY) mues s At Jsall Glkie of ol 5
5o AU allie of lae L R oea g AN Glaies R osa £ AN Slay o

s il et 5 x =0 Ll 1o Lo 9E o g(x)

Letf(x)=1+ +Jx=2 andg(x) =x~1

Find (f+g) x) , (f-g) (x), (f.g) x), —f—(x) and state the domains.
8
rf o) iy
fx)=1++x-2
[2,00) :op f allall Bllata ofd
ol ol il
gx)=x-1
(-0 , o0) 1o g Al Glate o8

rd el
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(f+g) X) =t () +g () =1+ Jx-2 +x-1=x+fx-1
) =f®)-gx)=1+xr=2 -(x-1)
=1+ x-2 -x+1
=2-x+x-2
(Fg) ) =f®g®=01+yx-2)x-1)

Ly = L) 1rx=2
8 g(x) x~1

oo fg 5 g« frg Jsal pea GBlhia o el
[Z’m)m(noo,oo):[z,oo)

Al Jead 2 Al of ol éﬂ 5 a1 A Gl 4 oa Al €,
Sl A laie b sasmse oud sp M x=1 6 A o3¢l | jiia
2) Composition of functions:

t A AT s o Ao (e Aol S 55 sedall 1aa o (Bllay s
fog(x)=1(g )
andgofX)=g(f (%))
Aad o g Aall £ Al sy oMel (e (Sag g 5 F Ol padd
£allall g allal
A AR (DA e el pupia g sl g
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Lc:tf(‘x)=)<;—7,andg(x)zx2

Find fog(x)and gof(x)
fF(x)=x-7 ,andg(x)mx2

fogx)=f(g(x))
=t (x%)

,
=X -7

gof(x)=g((x))
=g(x-7)
=(x="7)

letf(x)=x-1,andg(x)=1+ vx—-2
Findfog(x)andgof (x)
fx)=x-1,andgX)=1+ x-2

fog(x)=f(g ()

=f(l+Jx=-2)

=14+ Ax=2-1=4+x-2
gof(x)=g((x))

=g(x-1)

=1+ Jx~1-2

=1+ x-3

rod el
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3) Inverse function:

To find the inverse function we have to:

a- Solve the function y = f (x) for X in terms of y

b- Switch x and y. The resulting formula will be y = f'(x)

! (x) is called the inverse tunction of f (x).
3oy Al A L Cus Auaad) WA o ) glad ey n g S
BNy e sadinax 958 g N x e sadinay of 058 e S ygad

sallal

Letf(x)= %x + 1 find the inverse function

) iy Jllig y A F(x) of Vi it adl AN Sy
—-1-x+1 |
=5
P VIS y AN x JSAN peat] AN 230 S o e
2y=X+2=>x=2y-2=>x=2(y~-1)

dop £ (x) Al £1(x) dnSall D s Jully
) =2x-1)

Let f (x) = e* Find f(x)
roiash b lal e 1 aaly a gy = e Al Ll AN ALy

sl

Iny=xlne=x=Iny
tsa P ol Jallg

flx)=Inx
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Letf(x)= x° . Find the inverse function
tode dhandl ool Jhag agiiy = x7 Allal) dpusall Al sl

X = +.4y

y_,xc,.u.\.;d}la_-;ljﬁ')\.a Aﬁ}edﬂqﬂ.’g\.\h}

Means that there is 1-1 value from x to y since any value for y
gives two values for x.

Here, we can say that there are two inverse functions. But, if we
restrict the domain of f (x) then, we can say that:

aylfy= X2, X 20 then x = + \/; and the inverse function here is
f l(x) = «[; ,x20

byIfy= x*,x<0then x = —\[)_f and the inverse function will be
fl(x)=—\/; ,x20
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Find the domain and the range for each of the following functions:

Dfx)=x+1 DfX)=-x+1
3 F(x)= 20 4) f (x) = /x
4
HEfE)=+x-2 : OfX)=x+4
X x-+1
7)f(X)-—-ﬁ 8)f(X)—~xm2
9) £ (x) = (x — 3)2 10)f(x)=—j%

H(21-11) Adad LY ) ga) pu

Graph the following functions:

IDFX) = —x+2 12) f (x) =x2- 1
13)f(x)= V4= x 14)f(x):%
15)f(x)=-x17 16) £ (x) = |x - 1
.. _H
INfE) =2-x 18) f (x) -
X, 0<x<1
NfE)=< 2-x, 1£x52
0, otherwise




o

gy Iyl
-X , x<20
ﬂ”f&):{:ﬂ, 0<xg2
Nx—=2 x=20
-X , x<0
21)f(x):{ X2, 0<xg1
1 x21

il S 13 Lagdy ol ) A cliang fasae sl Ay 5 ) g psa )
:(25-22) Auad0 Jiudl of e pdical

Graph the following quadratic functions, and give coordinates of the

vertex and state whether the parabola opens upward or downward:

22) f(x) =2x"—4x +5

23) f(x) =1 +2x +x°

24)f(x)=(1-x)%-2

25) f(x) = (x+ 1)’ -2 (x - 1)?

:(30-26) M«f} ¢ L «f.g¢ fg « gf _c-f+g‘-\+3§

g
26) £ (x) = 2x — 7 and g(x) = x

2N f(x) = — and g (x) =%’
28) f (x) = vx and g(x)=+1-x
29) f (x) = (x ~ 1)* and g(x)=x-1
30)£ (0= nd g0 =z

1(35-31) WMl gof sfog s

INfE)=2x-7 and g(X)=x+1
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X
32 = e : F ) — yo)
) (x) P and g(x)=x
33) f (x) = and g (x) = [—x
34) £ (%) = (x - 2)° and g (x)= +
X
35) f(x) =x" +2 and g(x)= x

:(40-36) ALLSU £(x) an gl
30)f(x)=2x+5
INFX)=2%x-7
3)f(x)=7-2x

30) f (x) = 201

x-1

X

f =
01 x+2

H(43-41) AL Jall wagl o5 Jiga (e dhal 4kt L) sl

Clas gl ase IS 1Y Baa gl iy B 10 Jlaiey 3l sl oly ¢S 4S54 (41

ém()cA;a_}gLAzA:._gdSl‘_ﬁJﬁél_,s.a.xJSOL_gJLuﬁjMTASM 1aal)

o g A ASlgudl clas gl gl dad AL A st LDl LYY
'?J'u)“ o as g 60 Dlgany! o\S \Jj 5y giall Aol

Electricity is charged to consumers at the rate of 10¢ for the first 50

units and ¢ for amounts in excess of this, Find the function ¢ (x) that

gives the cost of using x units electricity, then find the cost for using

60 units with graph.

Gis A5t g asll g 5ilia ey s el g el aldl cit <4 (42

38 3 el el A sl A e (€ 5l Lkl e SIS J S
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A small compuny for canting cars charges 10 diner a day and 10 fils
for each kilometer driving, Write the daily cost for renting a car as a
function of number of kilometers x. Graph the function and find the
cost for renting  car for one day driving 100 kilometers.

K e adiaall LISH A Ay f(x) oSal datiall ilas gl 230 x 0S4 (43
Basd gl Baa gl 5 juie 4655 $100 435 A8 fiad Ay fx) A s
Ll AalSs f(x) Jiddy w32y 100 oo J81 dsiid) cilaa gl e oIS 13 $5
Ji Y damiadl Slas M sae K1Y B4 saad gl sas gl 5 e 18155 $200
sang 150 o) Al SN g 5as 5 50zl 465 aa gl o5 3285 100 e

Let x be number of units produced and le f (x) be the function for the
total cost, Write the function f (x) in term of a fixed cost of $100 and
a variable cost of $5 for each unit produced if the number of units is
less than 100 units, And f (x) in term of a fixed cost of $200 and
vartable cost of $4 for each unit produced if the number of units is at
least 100 units. Graph the function and find the total cost for
producing 50 units, and total cost for 150 units.
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Matrices

:Introduction “3“‘\"‘3"‘ 64’1"%3@4

ld hadl 4y 505 5 Matrices <l sheaall o gebe Joadll 12a Jgliy
Lalsl 5gell A Their Definitions Le&y =5 & e Matrices Theory
Ayl ol ay} (Notation and Terminology of Matrices «uld s canlly
‘The Inverse 4 si ool g Saey Determinants <iaaaall ¢ Transpose
Add and 7 sl pea (e 2l ghiaall 4l Gllead) anen daalll oy
SIS Multiplications (08 giuae o jiag Gl 4 il Subtract
Use Matrices < sheadl dbud g sl c¥dlad) ekl Ja Jeail) (paaty
Y1 e aall Jadlh pa i g to Solve Systems of Linear Equations
allgd A ha-w\ (a3 Applied Examples A audal) Al Examples
Exercises Y} (o 2l e
mafrices <l sivad) 6-2 Coapall AN Ciabiall (g0 Juaill 1 il
Addition and subtraction of il _sall 7 1 ball g o wall 6-3 Ciay Ll
multiplication of matrices Cld sinaall 1y 6~4 syl matrices
6-6 uaall 5 identity matrix (Z\JS\AM]!) Llall A8 i addl 6-5 Gaay ) 3
Rules for lishaall Jlo ol 8 6-7 Ciagall g lpudd A A ghimall oy i
Ay Wl 6-9 Siap Ll 5 determinants cdar s ol 6-8 sy Wl 5 matrices
Inverse of 48 siaall (jugSas 6—10 Cunselly Transpose of matrix 4i sieadll
M ghead) aatiuly Al i e Ja 611 me o a5 & matrix

-solving system of linear equations using matrices
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:Matrices <l 3344“ 62 ”\
Three Types of aludl (1o g il A zWY firm piae ol L 4 |
Two ASlghuall S 33l o U8 Y elo M85, 82, g1 23 Goods

AU (1) o dsan (8 4a e 4y el Cilepall iilSy cp, ¢y Customers

Goods
8| g2 g3
- 5 4 7
Customers
C, 6 8 10
(1) a2, Jsoa
O el e O il

o g A g sl (e sy 5 giad gl el A 4l ity i
cr A ellgiudl ) gy Gl gl e clan s 10 gl o oY) gt
ool A 3e) ) 138

oliline US4 ey (535 cipall Jpandl JSEN 130 & bl (a ye
e Jeand Cagu Jganll (pa (il sLall o3 13 5 Rectangular Array
: Ml JSAIL Matrix 48 siaell Jiag g3 pEY) (10 i pa Jebotiana

= ol Y e 700 Bl bl e didiins gl ale 5 ) sy
ralially o Juliiaall 13 0)5S8 A HE Y o by Matrix A3k as
saec] 3 Rows < sia (o ol 48 siimall 5 .Entries <da y—idl 4 Elements

.Columns




RPN |

Three saacl X305 Two Rows cpiea (e (o sSi oDcl dd5i aall
ixig 2 X 3 Order 4a jall (e 48 ghucall 520 o Jsi b s Columns
Laa razdy 5 -Agieet e 5 Lgd shua 338 (e A giaall aaa Lia order A—s jall

YIS 28 ghoaall iy Sy 4 B
Matrix:

Is a rectangular array of numbers. The numbers are called elements,
and the general form of matrix, say A, is:

renm—r. rr—

air 412 413 ... @

d21 Ap a3 ... du

dmt 8m2 dm3 ... Amn

L i)

o) AL Ay 48 el Aindl WY1 (e Jlitine o8 A ghadd) of ey
C 5B ¢ A G taSly el o il shoadl Gale 5 pang S

cmxnzmtﬂi@jd,iml\ i pa Jemsalay Order Lo jo Cay =g
Ol g a e Ciag de senall palic (e Element jeaic JoS i ey
ganll i) Jiay j S5 Chall o8y Jiar i J oY) o ioa

i phaall dilis A )

5 1
A=| 0 3 |, B=| 10 5 |, Cc=| 2 |,
12 27
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Wi 53 ol il s (32 gae 5 Cighoa COG o (g 5iad A o e
« 5) Elements in First Row J Y Caall palic of Cun 3 % 2 s Order
B 4 giadl .(4 0 1) Elements in First Column Jg¥! 2 geadl ialic 4 (4
daecY) 2ie 5 Lo ghall aae skl 23 g Square Matrix 4ag ya 48 sica b
Column 43 gec 4 shian cand C b ghoadl .2 X 2 a order Wia o of
order lgia 3 ¢y Cisin BB 5 0l g 3gae o (5 iad Lga &0 135 Matrix
o B A ghad i | il saal s Laf (o S8 D & ghaaall U 1% 3 5
il Slellhg 1 X 5 sa order Lgia O s row matrix Agbee 4 oo
el died g andgia e

e elonls 2yl i gad) pines o iyl G g
'L;\}\S sadna JISily

lead (5 sbiy A 4B ghiadll a5 :Square Matrix M-u-d\ 48 g aall

‘}.ucmxm_, n X n lga 0y saee Y a5 Cagall 2ae

e}

4\.:..!)&.“4.’4}9.;-:AHA u.\S.:Jnd.a_)A]\wAJdJmJuSuJ

s jalic gaan (Al 3 jiad) 2y izero matrix Ay jhal) 4 ghaall |
Ml Sl (€5 0 e il Bale L Sa s wzero ol

0 R 0 0
R -or 0=
0 I: 0 O J

st Al i shaadl o4 5 tequal matrices Ay gl ial) il JL—!AA.“ -
m;*n; = mpXn; Mjhm Lag_u:-_).) u amif\J L..n‘,s.s.a.“ Cra daxl) u.m (}l‘-

\
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C 3B o giad Mo oy slutie o oSy a8 gal it Lagh (g ymaie J-S o 5
Lk WS WlS 1) equal matrices O gludia

4 - 4 -
B=| 0 10 |, C=| 0 10
15 - 0 5

o el sl paliall o4y :diagonal elements 4 —bil jesalisd

b A seaal) JaY JLHN BB 8 el Uy d gl i) il

Chuall oy it o @i G jualiall S a g cany .0y a2, a1y _ealied
A 28 ghmal) Ay el jesliall Sia L3 gl

;’-.133:9 3 '[122:5 4 &11:1 :_y.aL'\,.]‘ LnSA

) square day yall 48 siaall 4 :diagonal matrix kil 43 MY
diagonal W il jealic (Uil zero el W palic B> (S
A S 3 il 6 ghall LS (Kay s -elements

diag (aq axn fan)
AUl B A8 ghadll iy ylabll i ghoaal) Abidd pa
0

0 -1
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JSAN LS (K 53 % 3 Aaal (o Gy el A ghiae Logd Cya \

Al A
Bzdiag I: 1 2 -1 ]

Addition and subtraction of matrices

OIS 1Y (it shaadd ol Alee J) i ghinn Bae pan dglae o 0] (e

B,A (L8 siiad) cul€ 1Y the same size or order ds )all §f asall i Lyl
(C pual 4gle llaiy cA + B lage gana gl em X n oS3y e pall o e
b kaliall jalindl aes (e lgde hans paliall gm X 1 da ol (e (589

If A and B are both of the same size or order. Then, the sum A + B
is the matrix obtained by adding the elements of B to the corresponding
elements of A. Similarly, we can obtain A-B

5 JBal (Pl e daial ol Adaall 038 prasia g sl g

. 4 3 5 , 3 2 4
Let A= | ' ‘ B= , and
10 7 6 | 4 3 2

7
12
C= .

| 3 4

Coee——

Find, if possible A+B ,B+A,A-B,B-A,A+C,B-C
Z;J.:'éﬂbsj2><3ﬁAﬁM\order%Jaﬁmmw
@;msqumquxzJus:n,._,w}__aca;aja_@\uhsasws)




Tl

“

o Legie 5 ok pes Lo gl L Ligajla IS5 B 5 A (i sl

b LS (o sSia pelnl) b il ol (S 2 C 4d il

A 'B | 443 342  5+4 7 5 9
+ B = =
_ C10+4 743 642 14 10 8
o 344 243 445 7 5 9
BHA 1 410 347 266 | - | 14 10 8
+ + +
- L ]
A+B=B+A o s Jaadl,
il <l sheaall 7 sl e W
. 43 3.2 5-4 1 1 N
A-B= =
© 104 73 62 6 4 4
| 34 23 45 5 S |
B ~'A ‘ fnd
1 410 37 26 6 -4 -4

A-B=-(B-A) ol iy,

BT RO TP

:Multiplication of matrices lsyaual s o 6.4}
o Calh 8 A ghean i Dles g gy Tt o puall Dlee ey a3l

:Scalar multiplication <% (ot :\éJw (et ada 6-4-1
Cultll 3 A Sy b gheadl pualie gl S Gyn s
200 ol e Mgheas Sl cA JSAIL A e dast) oS0 ¢ ial)
A ghiad pualic (0 paic 8 G oo dailit b alic U A 4840 )

il A
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If A is any matrix and C is any constant (scalar). Then, the product \
cA is the matrix obtained by multiplying each clement of A by c.

ey iy i il

|
LetB = 2 5 , andc=5,d= 5
1 10

Find, if possible ¢B and dB

(VIS B 5 eB ol gl of el

3| 20 15
cB=5 5 = 10 25
1 0 5 0
I R L— JE—
— — ]
1 4 3 N 415 3/5
dB= — |
| 51 2. 5 1=| 25 s/
| 0 1/5 0/5

s g 3 i) Ll Ao 5 el Ao (o oDl (e ey
il @y Je deudll o cogually & gheaddl pealic agen juil & scalar

Tyasa0 Uhghuns b dibeo Lhshion oy 6-4-2

Multiplication of a row by a column

ol s Aadu S5 addl g gl sl Ay ] iy piica o O il
A row matrix Aol 43 ghiadll & Chyma LSy W Clas gl (e o
| saul
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D R N Q

Az[ﬁ 5 4 1()—l

5 o zliad R deliadly clany 6 Y Ui D delaadl of iny Vaa g

10 I zlinid Q deliad Wl lan g4 () 7l si N delozally Haay

=g LS b adidl o3gd Adliaall Clas ol oda (e Baa g JS (S 13 o s
i 549 B ccolumn matrix 4 ganll 48 ghindll 4

W Lh OC

AR Glang ety JSAK,7 o D Glasy abaay JS A4S L3
3 50 Q iy e dan g JS AN L 5 pa N Clany (peBany JS 48K, 8
0 sSo prieamall Ang VYl 3 i 441K Mla M

. 7
'Cost=AB=[ 6 5 4 10] 8
3
=(6) (7) +(3) (B) + (4) (5) + (10) (3)
=42 +40 + 20 + 30
=132

A Agiad) Ga IV o850 oy Ll a8 A5 B Y1 Y s LaYL,

BB (e S QLA e S 805 B Aghiad) e AN A0

ey B e o M il A (e ol U a5l g B e G ML A (e N
132 o sasly dad o Jeanil Aag Y o 51l 03a aany Lidh




LSOy T T o s 3 TaUnksy Sat |

3523 TOW s (gl o puial Lgindid (Sar ooyl el 4y Hlall o3a
t oS Lguandli (Say G guiall (e 43y hall 634 5 column
p AU Al T X p Al e i caall Ll 1S 1Y
lain ap ... ap)
Pl S p X 1 Aa ol (e j 3 gandl L

— -
by
by
by
L _
1(,53:95 lle Juasi one value 33al s 4l o (o pall Juala o8
b
by;
[ail A2 .o aip] . =aﬂbij+ai2b2j+ +aipbpj
bpi |

f A Cld ghaall igal cul< 1Y)
Given the following matrices |
2

A=[304'],B= 6 |,
5
C= [10‘,_7 8 .4'_],andD=

LTSRS




Tl

Find AB and CD
Ll AB o yuall Joals Sy

2
B=| 304 || 6 [=0@Q+0O+®O)
| . 5 |=6+0+20=26

Lyl CD  puiall Joala ala¥

2

CD=[10 7 8 4] 5 = (10) (2) + (7)Y (5) + (8) (3)
5 | +@®
6 =20+35+24 +24 =103

e lgite) yo cung A5 N dagall clliadall 83 Ub iy jaag
tst gl ghiaall 1
B gicacy Left ) ga o Y5l Chall 8 jhian gt of o (1
c@ball JUall B LS Right gaadl dga (o 2 ganll
8 number of elements _palial S edaiadl s oS o ey (2
st LS 2panll ddgiian b pabiall dae gl il i uall B8 ias
fgaa e il CB J AD wija oSa Y 1agly ¢l Jial

not defined

:Multiplication of two matrices (i shiuas ci i 4-6-3
D i ghoadl i Jadil s S5 B el 4yl o 5 (S |
e AieY columns 2sac (se S f rows Chia o S e g
o) Aghnal Cisbia a8 3 geall B Ciall Gy By ks
Al 48 gheadl saaely




L ‘~!4 ; Gauleald¥y ) luiT o Sl o8 Lotiashi g olaaly ) -

Gins e AUl € 48 ghiadll Lal (o jil iin general dale 3 ) gwan g \
elements Cjj palinll ola «C = AB of L'_‘gi AB JALUB 5 A (b giaall
(] ganll A A ghiaddl e i Caall QMMBFAC&M
5 3 adae g dabind o5 (il Gl Gl o8 A Vg B ddyi
il dlac 1S5 Y Ay inner product (Jdalall e sl can ALl
4 ghian pualic o Juasi B 4 jiad) sl g A 4 ghuadl Cigial Ll
Jo il ) zlias Gl ca pealt ddee o Y 5 LY e .C oyl Jals
1 bl 2o (gl A dgheadl 8w aae o soay

v el e Y Y iy g B A4 il

PGS B 5 A it ghaall (o dglee sl oKy Ul

pXn Al e B ddshadd gm X p sl e A A8 shiadd) cilS 1Y)

Madym X0 dspdll e s C A ghadl S5 AB Gl J—als o4

o gl C dhghadl (o j ageall 51 Chall B jeanadl 058 ol b slic
B Adshiad! (e sl A Ul (e i Ciall G dddee

If A is an m X n matrix and B is an p X n matrix. Then, the product

AB is the m X n matrix whose elements are defined as follows: To find

the element in row i and column j of AB, single out row i from A and
column j from B and multiply them using inner product.

sl ABY (Bask e ol dgles penan i Led iy

A clighad) Gl
Find the product AB and BA, if possible

here A= | 4 3 2 1o~
whete &= 5 6 0 andB= | . |
o | : 3

o
b




LYo

N

& columns 3aec Yt 3e B glua Ja i oy (BEa3 N N bgle (o

B f&ﬂ}i..a.d\ ‘53 rOWS L,,..hjé.\.:.“ A ma A ELSM‘

Cistall 3053 s A saaeYl o o Cus cda il Bt B L g

AB =

AB S ki 1335 Lind 3 58 B A siadl s
slalh o il ke e Wl

46 ghaall slad ) 555 i s y
A' B' 4 3 2 [ -1
pa Bhe = 5 6 0 0 2
=2 4 3
O genia U gy of oy — —
Tas 2 0] [aa2 ][4
0 2
_.__4 _— _..3 ]
_[:560—J 1 [560] 1
0 2
4 3

I Cocall Uidany (o ganll 3 Jo¥) Chiall (ujun of o aDl L
c,;"’m Caall Lidany (0 gazll & A il iy mg Baaall dd g i

foh LS g Bayanll 48 giimall

@M@ BEDHED+B)R)

'(5)(1)+(6)(0')4¢(0)(_4) (5)(1)+(6)(2)+(0)(3)
o . o ax?
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Gubeadi¥ly 45,003l o gall b Lslinhsy SLLATITV

\

12 8 \

A dghadl b4 Ggiall e gl 3a0all A had) (s i giall e
B 48 giiadll (é.ésm?\ 330 (5 gl Baaall 48 shiaall gézm‘ﬂ e 4
:lualh BA o il (e Ll

AB2x2 =

v
1
N TN
>

i

L T Y
Ch W
[ B O]
L]

2 0555 ¢ ang Jatal T
Lg.:_).um 1KY @ C(ﬁjl.uﬂad V
saaall 48 giiadl e

BAsxs
BA = 1 -1 4 3 2:|
0o 2 5 6 0
4 3
ooy | Y (35 (-1 3
'_S_J ] L
“4_— ——3—_ *“2""_”
low | Sjea | J oA o
4] e o]
s | e | e




T E el

(DEHEINS) (DEHEDG)  (DE)H-1)O0)
BAs3 = O)H+2)5)  (OBIH2)6)  (O)2)+(2)(0)
(H+BIE)  (DEBHEHE)  (HRHEXO0)

1003 2
=l 10 12 0
3130

3x3

G e dailil) dd daal ¢ a3 odled (4) JEal (Pla e 13 gl
A B i e 423l digiadl sl Y AB ¢l B 3 A B iadl
58 BA M LI 2 % 2 50 AB 4 sheaall dlaf of 1ol LSy BA 4 il
3 %3

Gapdad gl il 0 (AW A ghadl Cuall of Jaadl Al Al
e (Sag ciua JSV 185 A (he daly Cies (8 B A ghuad) sacel gpen
Cigia apeny Giwir Js¥) 3saallh 3 sanll (5 S o il agee OS50S
4o iy Jg¥) 3 penlld Banall 4 ghasl dgec 0K diey N1 ALl
PO 3 sanll dia iy B A gheadl Ml 3 geadl s 5a0al G giadll JQ1 5 paal
388 5 3a0al) 48 ghialll

Lagia S (IS 13 DC 5 CD s (o1 D 5 C 2 il siemall o

feh WS
Find the product of the matrices C and D, or find CD and DC if C
and D as:




U T i A TS uLfaL(,n”\ﬁ

5
Cix3 D3xg = we can
C]x3=[ 3 0 -1 :I D-3x = 3 ‘L‘xl product
Jalal

2 them (3=3)
GJL&J\
CD = [ (5)(3) + (0)(3) + (-1)(2) ] =16
| tlyalh CD o puiall Juals alay U
Dixg Cpi = >
’ T3 l[ 30 -l ]
Jdalall )

z JL‘;.“

M3 OO G)-1)
DCixz=] (3)B) 3O G)D
@(3) @0 A¢D

19 0 -5
DC = 9 0 -3
6 0 -2

A ghaall B C Apll Adshiaal e dgeadl fg B8 4 Ladla o Say

3l 2 ganll o anen (S zero o (gsing asedt GIS 1AL A DC 20 aal
agenll 5K Adlus 41 ) 2 gee Alin (5% Larie 1Dl Liad s ozero (5 gbmss
58 dpae b Ciam Gy o Ba f L (S5 A 4af g 3
i i L 135 gl ED g Ba0e] S8 @llia ()80 p 3aal g day B pili
Cishoa Lol o 3 genll 0 jia Clutial 5 Cua DC (8 LS i gheasll s
3% 3 lasdlad 4 DC 4 ghaall Lol il saeel tl o chuall el jiay

\




Axa =

)
-1

4
3

A i

C,B,A oSl 13 daah uuM\ L..Um\
Find the product of the following matrices A, B , C, if possible.

Bz;«.} =

4
0
0

3
5
5

It is impossible to multiply the matrices:

A X B

2%2 ¢ 3%2

A X C

2%2 % 3%3

B x C

3x2#3%3

Cya=

3]
4 5
1 4

[ e S S

sy g 4000 cld heamall o la (Say Y

B e e A Saeel (5 lud aal
The product AB is not defined

C Chgtua pe A Baasl (55bd a2al
The product AC is not defined

C isiia ga B sacc] (gl aaal
The product BC is not defined

:Identity Matrix (dl.tl-n-l.l‘) gal.-»":n a% _9044” 6i5g
OlS 13 Alaie of 4alat 48 gheaa square matrix dxy yall 4 hiaall e

elements jualiell azaag aalg (55w diagonal il Jo a palic ay oo
Tgalal Cild yiean S B i ghomal 5 7610 | jia (g s il

o

o leas (5% Levie T Gpally dbilad) 4 polal) 40 adll Lo sy

A gal ()9 g yea Lgadd

e LSy 3 X3 52 %2 eL?..J)U identity matrices alilaia
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TioUaii Ty Lo pplall (oo g3 Uialasy la Lo\

|jc d]
A=
a b

gala ABLeia 48 gheas i T

Find Al and IA, where I denotes the identity matrix

Gy yo ligiima ] 5 A e S S 1HTA 5 AT 00 NS 1 yain Sy
G 2 X 2 A8 ghima A o Lass Aaoal p—aall uéd Isquare matrices
2 X2 lgana 55 Cﬁ 1 identity matrix AlaY) abla ) 4 fadl

:L-in..ﬂ_g
1 0
I=
0
_ — _
Al c d 1 0 (D) +d(0)  e(0)+d(1)
- a b 0 1 || a)+bO)  a()+b(l)
_ C
- a b =A

1 O c d
IA =
0 1][21 b:l

fgiae A dshas gl Ge die o JEAI 138 e bl aplaiadig
Jsl) agkiid o lgenn OIS Lage Abal] B ghiadll e pad sy Y sl

\

ok LS A b ghoad bl o il

Cun A 5 AL @i deals o

:Similarly e o5l (i g

¢ d
- =A

AT=TA = A el




1

o L e | a8 d gl @bl identity matrix | LY 46 hiaall o sa
48 gimall dvans 55l g4 1345 .real numbers dsdsia eﬁj ) dd g me Lﬁi
B hias Al 1Y G L alaaY e aas Y g identity  matrix Agala]
Rigia 000 ADLY (5585 o (S Alaa) e s Y square matrix day ys

Al=TA=A gage 5 gud il s

(AA = A%) lguai 3 Square matrix fad i 48 gaualf o o 6~6§v
Ll & square matrix A 4a el 4 gheaell G jia atend aadiund SIS
AA =AY il Ao 88 Gy an X n Lgasa ll
ek Lo Uibaay (5 )3T 6 e g 3 L o IS
AAA=A
G e e o ARk ad e ) el ) adid g
.asl g The power (5 gl 32 3 (i g b e S8 48 huaaall

:Rules for matrices i gamll e (uilgd 67
s (ol 0 bl o o) i Goany Conpall 13 b ia ymi
t VS il shiadlly dalal) AT 5 ALY Jad e saldin) o Say

DA + B=B+A (Commutative law for addition)
DA+B+O=(A+B)+C (Associative law for addition)
HABOC)=(AB)C (Associative law for multiplication)
HAB+C)=AB+AC (Left distributive law)
SYB+C)A=BA+CA (Right distributive Law)

6) A(B-C)=AB-AC
7N(B-C)A=BA-CA
8)a(B+C)=aB +aC
9aB-C)=aB~-aC
10} (a+b) C=aC +bC




LAY, T p g R B

1) (a—b) C=aC-bC

12) a (bC) = abC

13) a (BC) = (aB) C =B (aC)
14)A+0=0+A=A

15A-A=0
16)0—A=-A
17)A0=0 , 0A=0

1) A=A , TA=A

:Determinants caxlf 6.8 |
B )58 g M8 gluaall Al ja QA:\"‘G““ pailadll oy o laa sl el
toh WS (i et square matrix Ay gl Cld shiaall culansall

An important attribute in studying matrix algebra is the concept of
determinant for a square matrix.

C_)AJU?USAJ_"IAIJQAJQMLJ’.'LAL)JAJML}JQMQJM‘LEJ‘JA‘}!
Mie aii § 4 siadl) Jaay Liad s .det (A) bpaall Cigya EDG b daid

A 4 Ml
+ -
a a2
A=
a) azn

JalS IS i of (K o det (A) f JA] L siasll 23¢d sa3aall a5

. Ay | 3
.2 s order lgia 33 ¢ i

ay Gy
Pk WS A8 ghaall od¢d Banaall ala Sayy -

det (A) = aj; a2 — ap; ax




e ‘ 'h.

b i rwn T 3 e e e aaein % 11 L W o (8 Vet St 8 A B g b My s

Juala 508 2 % 2 dely )l ddyhiaall sanaal Sl agy dile 5 ygmuayy
i Jeala dia la e main diagonal otV —daill jalie G yin
t G JUall (ha JasDl LS cross-diagonal (5 lll kil alic

B A 4 cil head] Glaasal aa
Find the determinants for the matrices A and B, where

3 5 6
2 4 -1 2

det (A)=1%X4-2%3=22
det(B)=S5X2~-(-1X6)=10+6=16
O3 X 3 Lgma yap square matrix dag yell A adll co S 1Y L
Ol 0 send) dilizal 5o 5kl a2a aal g . (5 4k Bany i ldsan sl (ol
G At bl pealic Gagag Tas @ (g A sinaall ()
G Juals Lagie 7 shaiy Lpmanig oany JA (5 381 oy kol 5 alic
LSy Leld s s 4,0 U1y cross-diagonal (s sl kil < i
:‘é_\lill Jeell =




LraUaTi Ty G lodl gl 3 GGty s Gaal i\

det (A) = (a1 X azy X aaz + a5 X A3 X az + a2 X dop X az3) \

- (A X gy X aay 4 4y X agz X aay + a3 X axp X ay)

1A il haall daanall an
Find the foliowing determinants:

1 0 2 -1 0
A= 4 B= 3 4
6 7 2 0 6
+ + ¢ () @ @
NI S 2
1 0 2 1 0
_ “a K R
det (A) = i’/zﬂ:%&'z\z (1)40 (2)30 (3)0
—Y Y A A Ta
) (_{v ) 0 @ @

L AT

+ ¥ T O I €)

SN A A Y ¥ ¥
2 1 0 _2 _-1
det(B)=| 3 %4 35 :§3<:4
2 0 6 2 0

~V ¥V Y S8 S

@ @

48 10 0

det B)=(48+10+0)~(0+0-18)=76




ISk . _ |
| [

:;Transpose of a matrix 4a ,amu '&J..\.‘.u 69!'\)

sudg el A A jiiad) Cigin et poa A Aaadl Ay G
Al A F AT el A b geadl Ao Sa iy Cisia ) Lis e
(e

Aj = A"; and is obtained by interchanging the rows and columns
of A,

dAl il gheaall Al 2n o

Find the transpose for:

a a a; a4
Au - 11 12 ’ AT-i - | E A |
a1 ap ! an an
. _ _ _
5 -1 0 5 2 6
By = 2 3 4 ,Bhi=| -1 3 7
7 10 0 4 -10

I 521 iy sasel Y Cagiall s sa Aol sy o Bl
:Properties for transpose st 4 siiadll s sailiad ab) ey cisiia
AN =A
2)(A+B) =AT+BT
3) (AB) =BT AT

Symmetric  Ablaiall 48 ghiaall oy i 1Sy Aaaall Coy et & s> g

f il JSEI matrix

QR A=AT CilSon X n dajal e A dag el gl cu IS 1Y

Alileie A ghias el A 4D ghaaal
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Let A be a square matrix of order n % n. Then, if A= A", A is
called a symmetric matrix.

21 : 21
for example A = , and since AT = then A is a

13 13
symmetric matrix.
AAT (i m X n Aaoal e A 26 gheae S of L Badl @i S,
Bl il ghoas Laa ATA SN
If A is any matrix of order m X n. Then, AA" is a symmetric
matrix, and so is ATA.

) ey M el

13
2 4
IetA=| Find AAT and ATA
01
_2 2-..4
Pzl gl alagy
13
2 4 1202
A= and AT= | '
01 3412,
_2 ‘2,,4><2

\




___13.__ 10 14 3 8
AAT = 2 4 1202=1420412
| 0 1 341 2 3 4 1 2

2 2 8 12 2

1 3
1 2 0 2 24 | | 9 15
34 1 2 01 | | 15 30
2X2
2 2

Alildie 48 ghiaa sa il ofd AS

Cro AS1 Bagia g s Ayl Al dlasid of (11) JBadl (e psy
Alaie Wl ghan (55 o ) ABLeia il Gl sheaadl Jysanl il

:Inverse of a matrix 4a Ml u.u 55.1.4 61?%}
Bgian dad CASYL S50 Al e Bmppe B ama A STy
o B J&) AB = BA = Iy f Cuss Aall Ladi e B (S5 s AT day s
oiSaad 34y A Hghuadl (s sSas B oy . pASaD ALE A 2 uadl
AT ajlhsdle A 4 gieadl)
If A is a square matrix of order n. And if we can find a square
matrix of order n, say B, such that AB = BA = I, then we say that A is

invertlable and B is the inverse of A. The inverse of a matrix A is denoted
by A™.

ol Le (o Laa oy

Inverse matrices are defined for square matrices only.
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.A&éﬁm&w}s@@iwso}ABaéjamuwsuAatsu‘t(z \
If A is the inverse of B then B is the inverse of A.
ColSad AL A ol UG Nvie (i Saa A 4 ghoaall (IS 13 (3
If A has an inverse then we say that A is invertable.
ol an) g e Saa Hligh L sSan A A siaall OIS 1Y (4
If A has an inverse then it is unique.
coalSatY) L Led day pall 8 ghiarall ran i (5
Not all square matrices are invertable.
dgag o bS8 ellae) odlel cllaadll y jaibadll ¢ pin o o Sas
ol pa gy M G 5 Y ol Aiges A stindd (o gSas

A=|? T2) dghad) pofee B=]o 0| o On

-1 3 12 '

Joala @3S, AB (sl Jeals sl Ul Jglal 1 le 3 ls00
B LusSee s A Mo Tp 4 shadd ) lysbas LaadlS (IS ¢f 5 BA o yial
| A pisSaa g B Al

=
N
1l
il
Il

R

12| [-13] [01

B usSas g A (S5 A GusSes 8 B Q1 il
oalag (Say AT 3l Al Ja (Ml A dag el A gisaall gy Saa
roh b Lo 83 i 5 5okl a3 pal aalg (5 sy




A = adj(A)

det(A)

et e iy cAdjoint matrix 388 pall 38 hiaolly ewy Lo daud Jidiy
o det(A) Al a s 5 cdeterminant 48 gead) 2 e cadj(A) Sl
| Barmal (S5 ) 1 o sSna B ghamall 3 g0 4 Y LY Cunag A
JAI20 81 asmga AT o @) ey

adj(A) Ul Gl 4y 5 5 |A] o det(A) ¢l as—Sead a5 Lias
S gl s 8 Jsadl U8 @ ghonall 038 i Ugle Cand

L iyl lia {82 X 2 Rl (e A B siaadd adj(A) Sa)

oo LSy ol Ayl pla3Za (1

@, G, . Uy —dp
A= adj(A) =
@y Gy — a4y 4y

Skl ualic adl ge jasd o adied &)kl sda of b o ey g
«Cross diagonal (g sl8ll skl jealic < jLE] sty main diagonal (e )l
i 2%2 da )l pe A8 pheadd dudie B3kl o2 ol Lis daadl

A b ghaall (o gSaa 2a

Find the inverse matrices for:

a4y 4y

a) A=
Gy Gy

S adi(A) Sl 5 el ALl sty Jiall 138 Jas o it

— Ay

adj(A) =|




ORI PR Y | PPN [ RPN S PPN IV O \\
...... , V, \

1Ugali det(A) e W \

det(A) = ay; a3 — a3 4z

t0sS el (S AT a Sl sl

4o adj( A) _ 1 Up —dp
det(A) [a,a, ~a,a,,]

Ty Gy

4 3
b) B =
10 8
gl LS Gl a4y ylall aladiady g
8 -3
adj(B) =
~-10 4

det (B) = (4) (8) — (3) (10) =32 -30 =2
58 BTl il

s _adiB)_ 1| 8-3|_| 4-3/2
B 2 10 4] [-5 2
il Lty Aghaal 4yl sl (2
A= a, 4
dy Ay

T
1= -a--—--—l = adj j =G+ )7 A,
AT = Tt A) adj(A) adj(A) [(z + 1) A,,]

A, = (=D = +a,,

21 G




I Enwe |

m

Cagud (538 S Ul g () £ pana 08 Aam ga 3 LYY (5 SG
App b LSy Al o 8

P s Lr»
Am = (—1) - ” = -,
tyy Ay
/ [4]
2 TRRLY)
Ay = (1) " =a;
Pd 71
'“'|21 bty
_ 242 .
Ay, = (1) =+q,,

T
tay; —dy

adj(A) =

—dy 4y

ol LSy 28yl 4 ghomall ()53 &b ghaddl ) Al an i o)

Ay — 4y

adj(A) =
—Ga 4y

det (A) = ay; axn —az; ap




OWIUNE Y P SRR PO Y| R I IO IV PR

Find the inverse matrices for:

4 3
a)B=

10 8
Bl LSy Ay ol 2Ll Lol B giamall 538 o Slaf 5 2
el (13) Jiad 8 el
2 o)) gLy Al 3 50 A8 hmal) a3 (S Sady o i () LA
Pt LaS y A ghall

4 3 1

B= B! =
B

[adj(B))

det (B) = (4) (8) - (10) (3) =2
adj(B) = ((i+j)" Bij)"

B, = (-1)'" =+8
10 8
o

B, = (-)"** =-10
10

3

Bz] - (_1)2+l F = -3
P 8
4

B, = (-1)*** = +4




HICA RTINS |
. ,
8 -10 g8 -3
adj(B) = =
~3 4 ~10 4 |
8 23]
ot 8 =3 |_| 2 2
21 10 4 -0 4
2 2
g 23
B! = 2
-5 2
2 10
1
d)C=| =103 Cct = adj(C
) 4o(C) i(C)
0 22

det (C)=0+0+0)-(0+12-2)=-10
adj (C) = [(-1)™ ¢;]"!

03
Cy = (-1)? = +(~6) = 6
22




LS, TR el L sy S a T e

Cp = (-1’

Cia= (~1)°

Co = (-1’

Cp=(- 1)4

Cy = (_1)5

Cy = (_1)4

Cy, = (—1)5

Co=(- 1’

adj(C) =

-1 3

0 2

-13

0 2

21

0 2

10

03

-13

21

-10

-6 2 -2
~2 4 -4

3-6 1

=+(+]) =1

\

-6 -2 3

2 4 -6




-6 -2 3
SIS R
~10
-2 -4 1
L ]
234
¢) D= 4 31 D™ = adiD
det(D)
1 2 4
12 4 48
2 3 4 2 3
det(D) = 4 4 3
| 2 4 1 2
I @ @ 24 3 32
det (D)= (24 +3+32)- (12 +4 +48)=-5
adj(D) = [(-1)" Dy}’
31 41
D, = (-1)? =+10 D, = (-1’ =-15
24 1 4
43 3 4
D, = (~1)’ =-5 D,, = (-1y’ = —4
12 2 4
2 4 23
D,, = (-1)* = +4 D,, = (-1)° = ]
1 4 12




KL, T oy bl 3 Gl S sl T \E

.1 34 7 4
D,, = (-1)* =-9 D,, = (-1y° = +14
31 4 1
.23
D, =(-1) = —(~6) = +6
4 3
_ I .
10 -15 -5 10 -4 -9
adi(D)=| -4 4 -1 | = | —-15 4 14
-9 14 6 ~5 -1 6
L i L i
10 -4 -9
at=L | 154 14
~5
-5 -1 6
-3 2 -
9 —4 et(E)
det (E) = (-3) (-6) - (9) 2) = +18 - 18 =0
ELBM‘ a:!.gJ Badaall u)ﬂ EHJJE :\AM :Lusjs:.d‘ Jla,ll O—S.Ajy
. Ja gjb.uﬁ
123
F=| 446| p=99E)
det(F)
323




Sl

Mm@ @ 12 36
det(F)=(12+36+12)-(36+12+24)=0

a6 g Lgisiaa (580 4 ghadl) o3gl GusSaal day (oY

isSae potbiad aal e of B LYY e 0 Y Gl 18 Ale
! oh A8 giinall
HnAahY'=A
2) (AB)!'=B'A"!

il ghual) pldeiul Adadd) c¥olall o 6111,
Solving system of linear equations using matrices
Nl Q05 da e il iy Gl i Ay 65 LEY) sy
dgbadll e olaall e Akl isad oo Capall g i ghaad) aladiuly Agdadl
S il himall aadiug JS 583 o Y Adde Cajlatall lall JSE o4
Linear simultaneous equations ikl <Waledl (o m Ll of L gl
alail alall JSEIL unknowns sl o variables < yaidl opan il

: sY\S System of linear equations dyadll <y aladll
ap1xXt + apXa + ... a1p%a = by

axX) +apXx2 + ... apXp=by

amiX1 + amaXz + ... 8mpXp = Dby

:can be written in the form 4l dapally 4K (Kaall 4a TP




coefficient matrix <Dlalaall b ghine sondi A 48 sivasll of L Jaadys

ol gill 43 gha andid b Wl cvariable matrix < il 48 sivae ol X g

Al 2a 5 n (Jaalaall) il 3] {slae n c¥aladl axe <13
il i) plaaialy Y aleall Jal (5 k bany salag (Sa g5 el U

If # (equations) = # (variables) then the system has a solution that
can be found using many methods to solve the system of equations using
matrices, and we will consider just two of them.

b el sl w5 46 shamnall (e sSaa 4l plasiuly Nl Ja (1

il 3 Ll s 5 el S Ayl st uly ol all s (2

Solving system of linear equations using the inverse

ny Nl e e sSall Aladl) ¥ abeall Ll AX = b S 13

X=A'd

n aml am2

LJ‘ TN
a, X b|
a X b
2n 2 2
, X = , and b=
amn dmxn L x" dnxi L bm Jmxl

.constant matrix

aih il Caaadl 138 8 U8 g

el 6-11-1 5yl
Al 6-11-2

148 o) gSaa Ll gl aiuly slaal Ja 6-11-1

fshy s da AUl o8 Al 0 o Camg eyl (g




S]]
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If AX = b is a system of linear equations for n equations and n
variables, such that [A] # 0. Then, there is a unique solution for this
system, which is:

X=A'b

1A ghacall yu Sxa A8 pha alodiuly A SN dlaal da
Solve the following systems of equations using the inverse method:

a)2X+8Y=-4
X+3Y=5

IS AX = b JSAN i yiaal) 2y yhay oSl HUatl 48 Y Wle

28 x| -4
13 y 5
det(A)=(2)3) - (1) (8)=-2
T
wdi(A) = -1 | _| 3-8
-8 2 -1 2
'lz—lmad'(A)
det(a) Y

-y="7 ¢ Xx=26 u}.! eU.uJ




\
LTI Ty T s Tty Sa ol

b) 2X, + 4%, + Xy = 77 \
4%, + 3%, +7X; = 114
2X, + Xo + 3X3 = 48

tal AX =b JSall ) aladll g ey

241 || X, 1T
4 37 x, (=] 114
213 X 48
POl Ml
—241u
A= 4 37
213

ol AT alagy ARLAD il plasl g laly
1/5 -11/10 5/2

Al=| 1/5 2/5 -1

rofd |l
X=Alb
- 7T T 7 i
1/5 =11/10 5/2 77 10
= 1/5 2/5 -1 114 13
-1/5 3/5 -1 43 3




TEl el

x=5 Alyxa=13 cxi =10 1 G 13

el S Ak aladiuly e aall s 6-11-2
Solving system of linear equations using Cramer’s Rule:
Ny e abedl o n e osSall dgaall ¥ sladl Llas AX = b LS 1Y
poh iy allatll 8 AL 20 o usy el puial)
. det(A)
T dey(A)
P aganll gealic Jlad (e A5l 48 ghaadl 533sa o det(A) o Cus
If AX =b is a system of linear equations of n equations and n
variables, such that |A| # 0. Then, the system has a unique solution,
which is:
v = det(A,)
" det(A)

i=1,2,3,...,n

i=1,2,3,...,n

where det(A;) is the determinant of a matrix obtained by
interchanging column i by the column b,

Colalas 48 giiaal Cladaa alay el Cramer’s pal S 48 ylay Jall
el oa AV saamall 068 aad s ) el ek Waase @ sl
oaie S Baaned (5 AN Claaaal Ll Lpagen il il @l o adi o
et alaall ol L el dlld Dlae Jasiuly S5

Gl el EBlabae (o a5 (JY) samal) Ao S Ala g
iyl Uaud gy 032y pond ol g i Lild | o cdet(A) A5 clonsan
0 dima 8 2 dligh ) jha 53t asndd) area i€ 1Y Lol ¢yl S
AN

o bela g Al ARl i iaall dag a gt 48 lall o3 il
el a3 el S ARy sy Glad) (15) Jlial
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Poal S AR ph aladnuly 00l a¥abal da
Solve the following systems of equations using Cramer’s Rule:

A)3IX-Y=2
X+Y=5
1l AX =b JSall ) Ul ey
3 -1 x| 2
1 1 y 5
ok 3—1 %
K A= O Eua det(A) dag 5o La I8 5 glaall
1 1

det(A)=(3) (1) -(1)(-1)=4
O @l e )8 A8k alasiuly calaall o3gd o dgay iy iay
i sha gty Y Lgrsen clandl cOllaa o ading 2 oyl 22 ol
oy @l saanae e JSI (gAY ciladaall alagly e U 5.4 gl
ol LSl A agee 8 il Gl Dalaa

det(4) = 2 . X clale s o
5 1
det (AD=Q2) (L-OG) (-1)=7

det(4,) = 32 . Y olalaa it o
15
det (A2)=(3)(5)-(1) (2)=13

o LS gt ) g S im0 il




TEG

o o det(4) co] 13
T det(A) 4
b) X| -X2+0X3=3
2X1—-Xo+2X3=-2

3%, +X2+0X3=3
Hal AX =b JSE ) pUaill Jy ey

—lloﬁ—X,_ﬁFBq

2 -12(| x, |=] -2

3 10| x, 3

_ o o “ s Hl Badsll
_110-.

det(A)=| 2 -1 2| =4

det(A=| -2 =121 =4

det(Ag)=1t 2 -2 2| =12




\
LTy T ST T TSy STea Ty

\

1 1 3 \

det (As)=| 2 -1 =2 =2
31 3
e LS sl il o8 ol i
det(A) O
bodet(A) 4
X2=det(A2):£:3
det(A) 4
x3-detd) 2 1
det(4d) 4 2

c)2X-3Y+Z=5
X+2Y-Z=1
3X-9Y +3Z=4

(lual AX =b JSEN Y aUasl (et

2 -3 1 X 5
6 -9 3 Z 4
i 10 11




det (A)=(12+18-9)—-(12+18-9)=0

Ay ke sy c¥aleall o3g) o am g Y 4 i of pukiiwi L g
det (A) =0 gl saradl <1 elldy 4l S




Gpa o Gbghan ok of paa g Qi Ao g s AN AN Joa
H(4-1) bl eyl A 4 gisaal

Perform the indicated operations and simplify:

2 -3 5
35
1) 4 2)~-4| -4 0 6
16
3 1 =3
L .

4 35 0 -3 4
3) +

265 2 3 -6
32 2 -1
H5| -44 -2 5 4

6 7 -5 0

1(8-5) Atudld L 4y glociall cld gheaall o phiall g saa

Determine the values of the variables:

_ - - -
x+1 2 3 2x-1 t+1 3
5) 4 y-1 51 = v+l -3 5
u -1 z+2 -4 w-1 2z-1




B

M als shuoal!
1 -2 x 1t 6
6) | vy 34| =534
2 z 3 u 2 v
L. i L. .
1ot -1 v 3 4 21 v+l
I)) 34 x [+ 2 -1y 5 w=2 3
uy 2 Iz -3 0 5 -1
x [ -1 -2 ¢t 0 w—4 ] -y
83| 0-2 3 |+2 z 1 -1 = 4  2u  2v+y
Iy 2 w 2 v -1 x+7 12

Men's
Red "" 20
Black 35
White 10

Women's

26

16

22

Children's

14

12

20

:(Production matrices) g Uiy} il ghuaa 1 Audaill Gl (9
sty 35l ¢ aall L s giiay padlall ZUSY Jeae
rnse LS lac ddadd (LWL 2Lyl A< Qe plall ) JU sl

20 46 jhaall

A shirt firm makes Red, black, and white shirts for children,
women, and men. The production capacity (in thousand) at Amman plant
is given by the following matrix:




RIS P PR POV Y PE PR Iy TN

:L;lé‘ LS ;G)_}“ idad Ul! EL’B.'I}“_,
The production at the Zarka plant is given by:

Men's Women's Children's
i ]
Red 40 35 32
Black | 55 30 14
White | 5, 26 35

Gl (A e g g IS SN Lyl Jia Al A haall aa i (1
R

Give the matrix representing the total production of each type
of shirt at both plants.

Aol e\, 50 L elXS 5 50% Aty Ja) e b Y o il (2
oo s S apall Uyl Jia A el ol .30% Ay
R

If the production at Amman is increased by 50% and that at
Zarka is increased by 30%. Give the matrix representing the
new total production of each type of shirt.

Al gheadll ipda (oo Al cld el (order) cuff f paa agl
(16-10) Jiluwall 2 LS Lguit i o il ghuaal plaal clls 13

Find the sizes of the following product matrices, if:
Aisad X 3matrix,Cis4*3,Bis3*2andDis5* 4
10) BA , 1) AC : 12) CD
13) AB : 14) ACB . 15) BCA
16) CAB

\
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:(22-17) A A0l @b gheaall o pds Juala aa g
Find the product for the following matrices:

- - — —

10 2 -2 4
17) 02 -1 )
~21 0 3~
o 1 T
531 3
18) | =102 2
65 4 1
.. I N
423! -10 2
19) | -1 0 2 34 -2
325 41 5
i _
2 1 0
420
20) -2 3 -]
635
4 -3 5
L. )
-
-1
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Lubiati¥ly L)1 o ylall 6 Lptiydasy wlual,ll ¢
\

4
22) {253—-2:]

1(25-23) ALudd el ¢f A ghiaal) (jugSaa da gl
Find the inverse matrix of the following matrices. If possible or if it
exists:

-1 ¢3
1 -2
23) A 24) B 0 41
-3 2
2-30
310
25) 204
521

1(29-26) ALSuBY yay 8 Ay o plastly LN cfolaad Ja

Use Cramer’s vale to solve the following system of equation:

260)2X; - X;-3=0 2N X +3X,-7=0
3X +2X;-1=0 4X+5X;=14

28)3X1-2X>+ X3 =4 20)-X; +2X5+ 5X3=-5
2X1+3X2—~X3=0 3X1+X2-—2X3=9

X+ Xo+ X3=-1 2X1~X2+X3=2




ool sl

1(33-30) Adiudl 4 ghuaall G glae Aok ladiuly 4000 el Ja

Use inverse matrix to solve the following systems of equations:

02X -4Xy=-3 31)3X(-2X,-4=0
IXi+5Xa=1 AX +3X+5=0
32)X1--X2+X3=2 33)2X1-X2—X3=3
X+ X+ X3=4 X -2X,+X3=6

Xi+Xo-X3=0 Xi+X2-2X3=-3
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doude 7-1

f Al AETdeY 7-2

;" untigll Jalonid| 7-3

| alaa¥! ucisd 7-4
ﬂmwﬁusaqmlm(l
A Asidie (3
BLELEOA LIS A11a (pa 38 7 dally poandd Aaidied| (4
i ualt aaide (5
! Zewial| Aaidis (6
Va8 daidw (7
Lewd W1l daidia (8
CRRIE WIS FUTPYTICIE P (-
| Ldatl clandeti (10

gt | Julonitt Olaidialt Sadail| colat1 7-5
' dyuaemd | RaISH (1
G | ilally ey (2
ubod a1 (3

b | Juaatf Ao

i
f
!
,‘j







Flglasdal y oldilall

e AL B 1 A S—— g

colull ¢ JemAl
L anilAykoig ¢il Oliisll
The Derivatives and
its applications
JIntroduction e 71)‘5
clintadl ay Y1 Apab) maliad aaf sal Jeadll 138 8 Jshiiiu

ol diniall o seia iy et Llae (e Al Al Tagy (gel s aaeny Derivatives
& iy el Jpall e Gl clitiall ol R DU G2V sel 58 )
applied  Aglaxl Ql.'ig.,daf;ll s geometric interpretation (gwdigh il ~ 5 53
Afibal a sgial examples

it ISy J g oy pend it dla s iy gl SIS
dacdll y (il G 5 Derivatives of power functions 58 | 4c sd yall
il lialat ) gl SIS 5 Ay e ol Aa) Jlpa Bl e Lo
marginal revenue (gasll ailall y marginal cost Al 34K L3 ay g2 ol
AT e aaedl Jeadll pacive XS, -marginal profit saall 73 )l &l <5
b deadll (5 gan L—ab,-}i s applied examples dp—ulill A5 Y 5 examples
.exercises A (pe panl) i Ailed

Aol it 72 Camsl 1N Cnlpall poriises Joadll 13a ol iy,
Geometric guigl Jataill 7-3 iy all y The Derivative of a function
=5 Caaall g Derivatives Rules (B! ael 8 7—4 Gaagall § Interpretation
Applications for the Derivatives: (gaadl Jdaill senliiliall gdail) casladl 7

-Marginal Analysis

:The Derivative of a function 4.l aaiiti 7-2
o) 5 Aagall Apuzaly I aaliall (e A All derivative A tall g
o Uik sy cals Lplai®) il pall 8 Aabiaall il ol i Lassad
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TaUaTi T, LT s 3 Ciikes s mlaala |

\

¢ s ¢ The slope of a straight line agiiuwall Jadll Joe Y 480l J 5cail
Baa g X (Jaluall el j‘ma.muécyw' il _)5:."53.\....».».:54.9.3_)__.33
YIS Ay s (Sayg e el Al e g3l 5 Baal

m = slope = Ly
Ax

X Jhall yuid) dad 4 il Joia Jie Ax i dus
oy el il dag B il i Jie Ay

Ul canny (o5 pasall Jloie () iy @3 iy ) Giall sed A L
.delta

o AR a8 L e Chpny el CNV e Gl 8 il bl axd
Aol e A A dpuleal) Al 5o (Sa Leilaud 5y il el imit Al
o dasll s dalias (e Nid x Jtiwd il o s ol by L e
AR (e el @lin g pmad) ey Ledie sl Claay e b ) Gy
S 3ol 3l A 2l QK saby 3 Lgha p AESA Gl e ad a8l
LS gl (b adiil] ao Al ae¥ A sl f Aol cllas gl 8 sl
:élﬂld&d\&imw

Al 3ol 30 A ANal o as s (2000~1990) < g e 5 il
WIS s Gl 8 ol
P(t)=1+0.02t+0.002 t’
Sl e millions cpdhal) 332 g p o Cus
year Ol e st s
11998 4y dia (3l jall LSl gl 505 dawd aa

During the 10 year period from 1990 to 2000, the Iraqi population
was found to be given by the formula.

P(t) = 1+0.0 t+0.002

\




R, S T

Find the rate of growth at the beginning of 1998.
lgde t=8 0 Ay 1998 4l b @l sl Sl gadll Ao alay
VS t=8+ At 5t=8 Owp dad 50 Sl sl
At=p (8 + At —p (8)
=1+ 0.02 (8 + A + 0.002 (8 + At)*] = [1 + 0.02 (8) + 0.002 (8)°]
= (.052 At + 0.004 (At
LS b Sy Bt 1 5 jiall o3¢ Sl paill s Jana o iny 1a
Ap

— = 0.052 + 0.004A¢
Ar

rof a3 At—0 Lexie limit &gl o atalt 3al

lim 22 = lim (0.052+0.0044r) = 0.052

Ar-0 At Ar=()
0.052 s Gl A8 gl 2o 1998 dunll Yy die y 21,
Al <0 52000 g sand o ol i JS1 ke
s AMall e e aaly Alls oo Gl Jall Sl 3 sl A

P Ly oty (Y o s

:Derivative definition 4didall Ciy 23

D51, Xa] e Jhaa g 8 sl g Al y = f(x) Nal of (i

A% o e Uil s 330 x il deaiy Jlaall 13 Llis s a) a4l
Yo s g piall Jadl Gam x + Ax AbEl ) x Akl e Ji AT | ea
iad e ok o0 a5y B(x+AR) I F(X) e Aol ded S @bl
F(x) Satl W Jayiy ox Aaiil 3 A0 ke of 5 f(x+AK) — £(x) 5 Al




Galati ¥y )l o yialf 3 Tlinles,y olualy i \E

\

£ (x) = lim Ly

Av—0 Ay
e LA F)
Av—) Ax

let the given function y = f(x) be well defined and continuous on a
given interval. Then, the derivative of y with respect to x, denoted by

F(x) of d_y , 18 defined t be:
dx

o _dy L Fa A= ()
f(x)—dx L&To Ax

b ol Ak A (3Dl AL f(x) Al of L 5 e g Al S 1AL
s o

afadl day g odlel JCEIL A0 Ao 48k e Bl Le ol
finding the derivative by definition <& sill 48 yhay

differential coefficient el Jalaall auly A8iSall <3 ) 2% lly S
.differentiation Jualiill ox Alall d8idal Clus ddac

A 5 sa gl Wl Sy of(x) AN diiial sape plend allia of Jaadlyy

:following symbols

_Ed_-]i dy "g‘“‘(f) E] fx'(y) E) f/(X) s y/ ’ Dscf ? and D\?y

3

de * dx dx
g psiall ey Jiciall y inal ekt \g) pa Ny g al 03 sy
.The derivative of y (or f) with respect to x .x _yiell il (f )
C adied M\JTCK\.MMAJTSE iy e (e gl i g
a

(Jgall it ppand 1388 5 @ Jiinaall iall dpusll

\




TP, SO

dAlal) iy el 48y ey F(x) A828aD s
f(x) = 4x* - 3x + 4

Xx=-3 dx=3 dc Aiball dad o
Find f'(x) for the above function and evaluate f"(3) and f (-3)

gl Bl (1) JUall 8 lld Bkt 1 ) LSy Aiiliall iy yail gl
f(x) = 4x* ~ 3x + 4
f(x + Ax) =4 (x + Ax)* = 3 (x + Ax) + 4

. ol Al
f(x + Ax) = f(x) = [4 (x + AX)* =3 (X + Ax) + 4] — (4x* = 3x + 4)
= 457 + 8% AX + 4 (Ax)? =38 - 3AX b4~ AC 135 A4
= 8% Ax - 3Ax + 4 (Ax)’
fsle duaad AX (o deuilly
fOrt A~ fx) _

Ax
f(x) didd e Juasd Ax—0 Laie limit el § 4 3 sl

:‘;YLS

8x—3+4Ax

JG+AY) - f@)
Ax

8x—3

! 1
Sy =l
Al x =-3 Ledie A x =3 lavie 46kl dad ooy

f(3)=@®)(3)-3=24-3=21
f(-3) = (8) (-3) =3 =24 -3 =-27
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\

Jiwy = (0 W A il id o5 Laie (1) Jiall 3 LY
dy
dr
(s A ) T e B (B il Sl sl (e P = (1) «(1) JEil

Gl 138 ol iy Sl ana 8 55 A i ey f?g,.. o
(¢

b LS5 rate of change y _sd A st A Lall 8 Time i,

geometrical Ay _Gda 4y s cldasdt o S derivatives clsaal
il significance

(x 3 f(x)) Legitilan) oS3y Two points (ikets Laa B g A ¢f a yd)
y =) Al any o (x + Ax  f(x+AX))

Pl LS et (A5 Al Ul

Ay _ f+An)-£(x)
Ax Ax

A8 g chord jigl Jeb Jis LS .slope of chord AB  _jish Jue Jiad
Lesic. (gl ctangent (sles Ly & chord jis) esas Lagaians (e A 5 B faksisl
ostaal Jia Ls e Ta; L\,} 8 slope of chord sl Js—a 1 5—S3 Ax—0
A 4latill Me the slope of the tangent line

U

A 4kl ave y = f(x) &l tangent line (ul—aall & (b o Jiay
Loy = f(x) A imia oS LalSa (1) JS80 JaaY L (x , £(x)) cedaally
can (5dgac 3 (ples sy apkaioad Waaie A Adadill 2ic smooth 44l (ye

the limit cudias o8 4all 4S5 A Al e draw a nonvertical tangent

will exist

A

:Geometric Interpretation _uaigl faleili 7.3 °




RSy SRR .
y
A
aflall sl
alall
_)BJ?! Y:f(X)
chords !
i
1
!
LAY
:
]
3
|
____________________ :
! Ax !
] ]
; §
] |
5 Tangent ;'
ol
0 X X+Ax
Y
(1) i, ds

Heow s n w-ﬁe—“ . n

i) vz ¥ =l ol an ) pdedd i Wsleay Gabead Jpa 2 f
e l] ALl i (9 ¢ 4)
9 6
Find the slope of the tangent and the equation of the tangent line to
the graph Y = Vx at the above points.
el of aad AN (g gt daxiilyy F(x) =43 A e DAl Ly
st

flx)=

]
2x




Aaobeali¥ly &)l 3l palall o Lslagalesy obudla N \F

\

O x =9 Ladie \

1 |
/9:::———::—
SO 249 6

1

ke (9 « 4) Adisll sie slope of the tangent ulaell Jre (13 13g)
sl A1 Liga f Ale s gl el Aslea Sa Y

To obtain the equation of the tangent line, we can use the point —
slope formula as follows:

y-yi=m(X—-xp)

(2) (55 JS Y ) = (9 4) Iy m =2 i s

:";.:\iyL(‘ bl .);..IJ

—4==(x=9
y 6( )
1 9
4=y
Y 6
L1
=6 6
sl uladl) Alalae a5
1
mzz-?i my = —
2
4 _|

[ ) 2 - (9 «4)
9’6
\-4 ! i | | | 1]
/ 3 6 912 15 18
@) f oea
(3) Jlall cilubans aun s




RS SO T — -
o ) ) e .

J I3
sy = =2

- 1
N LT T

9

1

) il v oladll Jee ofd @21y

et (2)

ol 383 from the point ~ slope formula Jeall § kil Aolee Lipa (e

ted A glhall Aaleal)

3 1

y '6—“5(-’5 '5)

1 3 1

‘V-—--._.-zm_r_-m

6 2 6
3.
Y 2

(; é) AL vie G plhall el ilslee Jidi
:Derivatives Rules (Laid el _9.9 7-4~\%’
(o ) et sl Aiide Y g el A3y ke aladtid of TN
Cladeall o Sl Y bty Jelail) dens e ()5S il <l 5 dadd
L gt ¢l clisiia slag b il gurall o3 Jio o il 3y,
o el gy oy Lo aasiid s clgie Slales Jeudly Lot 2641 5 sy ol
Adall B a8 o aed gl s3oa .derivatives rules QWL el g8
LY iy oSl 13 g Lebualin 6 Jaal 2 gl sadaa cpalp Lgd eyl
clinial alagy L Abeiua¥l 5 2o) il oda Gudsi o il 13n 5 ol o g
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Ch gl S G e s Rl aalil 8 J sl oy ] \
A ol JSEI sel il 238 e s

:Lety = ¢, then [—;Y— = zerp Ja q;J\Q.ﬁ Sl ARl (1
dx o

Losie 4y A A ann )} il Qi (e Tan el 1a

i 138 g x-axis Gl SlaaYl o) ge sl 6 Cagud caliy (S

ot il AR s SBA ool Al o Lagg e bea g b Al )
REHOR

:The power formula o 3? 568l dipua ¢ Adida (2

Iet y=x", then ?)- =nx""
X

positive constant 4 e 430 L1a X _pidiall 3 8 CalS 1Y o (sing Al g
zok Jd Al Ax pdall iy x patell (A8 sEN (e sl g~ ki power
+dal gl

We decrease the power of x by 1 and multiply by the original
exponent of x.

1l i gl )

A sl dSida aa

Find % for the following:

a)ymxs —=5x4

bly=x — = =x"=1




.;'L":'-n “-w."‘:"'“i '

l
Oy= ye o

dy 111
dy 2 2 2
1 P _.3
& y=x %’E=%x3‘—%.\ T
ax . & 3. RV
1 )
e) y=—3 y=x"
X
f—.l«'y-z—Zx‘m——q
dx X
[ 2
Hy=—= y=x*
T
__G_’}i____l_x‘:"__mix"%__ sl
2 o 2 3
dx o 2«/;

rapdaxgedlic of duay=cx ﬁ\ﬂllﬁ:’.ﬁu(&

Let y = cx then if cx is differentiable function of x, and ¢ is a

ly Iy
contant, then &Y
dx dx

Al G g x el Ay 8 s G A of @l ey
Aol @l A,

The derivative of the product of a constant by a function is the
product of the constant by the derivative of the function.

tlllh pepiin il 6N JU)

2oe SRR
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AU ) gal ddide an
Find dy for the following;
dx
a)y=cx" A o e
dx
. 4 dy N 103 3
b) y =10x —— =(10)(4)x" =40x
dx
C) y o §_ @’_ — ':7)5—
x dx  x°
|
d) y=2/x y = 2x2
dy .= 1 1
—_— 2 —)X 2 "D e T e
o (2)( 2) T

X

: ULED A6 A3 e A ¢kl peall ALl (4
If u(x) and v(x) are two differentiable functions of x, then

fxX)=u¥v
and f’(x)z%?%

3ae il o34 g gl I (el

:Find f'(x) for the following Ut‘dl Jgall i 3

) fx) =% + x

F(x) =32 +é.x'3




FEEmSCIE N

b) ¥ = 4x" + =
X
By gy
dx
Y ooy -§;
dx X

¢) y=3x" =5 +7x~10

d_y =91 ~10x+7
dx

4 3
X' =5x"+5
Q) yzlegL

3x’

-3

—zt~.§.+§x
YEITTRTY

T m——
—_—

dv 3

dy 7 -

:Product Rule iyl diida (5.

x opitall Apuilly GUEGESS LG il v(x) 5 u(x) of okl
If u(x) and v(x) are any two differentiable functions of x, then

d dv du
— V) = —ty—
dx dx dx

fal DAY bl (o pall didall (o
(uv)’ =uy + vo’
Al Liidia A ¥ DAl pn iy G Juala e of iy
sl ST Al A b A A () 4 il Al
In words, the derivative of the product of two functions is equal to

the first function times the derivative of the second plus the second
function times the derivative of the first,
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thaelil o3 e il Gl Jlial \

r sl €Y F(x) J gl Afidall an of
Find f'(x) if

a) {(x) = (4x> - 2x) B>+ 4x + 7)
b) £(x) = (2vx + 1)(x +3)

) f(x) = Bx* +2x+ D(x* - 2)

a) f{(x) = uv
tof ol il o gl Al ANal (i o oK (2) @ LAl At alagy
u=4x - 2x 3 v=3x"+4x+7
Paad 1 pdal) dapa Gl

W =12x* =2 P vV =6x+4

ol Al
Flxy=w'+v'

= (4% = 2x)(6x + 4) + (3x* + 4x + T)(12x* - 2)
F!(x) = 60x* + 64x° +66x* ~16x—14
NI JUE N FUSRR SRRV - IS (L HPE
oo LS5 Al BBy skl 8 LS diidiell dlany
F)=12x" +16x* +22x° - 8x* +14x

f’(x) = 60x* + 64x° +66x* -16x-14

.:\Hﬁﬂ\wﬁ@o&}

1
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Ll (b) £ il diidia day 5
by flx)= (243 + 1 +3)

ro e il g Alcall Jad o pall 320\ 2230
{

u=2~./;+1=2xi+1 , v=x"+3

et dgidall o)l

:gsl,; LS dniialle SUA
Flx)=w' +vi

1 1

= (2x2 +1)(2x) + (2 +3)(x 2)

3 3 !
=4x? +2x4+x% +3x ?

3 3
=53 + 2x 4+ —=

7=

1l (c) g Al Aise Alagy iﬁib

¢) f(x)=Cx +2x+D(x*~2)
tlyal 5 dlhe Bae 8l GBaddiy
FHx) = Gx% +2x + DX+ (x* - 2)(6x+2)

Flx)y=12x" +6x* -10x-4

:Quotient Rule dauiil) kLt (6

X (o) Al LA QUL v(x) 9 u(x) <uils 1Y)
If u(x) and v(x) are differentiable functions of x, then

du dv
d{uw) Y %
(-

R 2

dx\ v v

-
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A Aapall d Leauai o oSy

dia oy shae Lol dfda 8 ABall Al e g8 Aol Aiide of i
Al 5ae B i i Gl il

ansdll Aiide Rigea Ladiise 206N ) gall A8EQY 2a
Use the quotient rule to differentiate the following functions:

3

: __2x+5 =1—x _ X
D fW=2 b S o [ =
/ _(2x—-5)(2)-—(2x+5)(2): -20
a) f (x)"' (zx_5)2 (24\7"‘5)2
s Q)3 (= )G | —6¢
D= (1+x°)’ T Ar oy
2
ST € i 3 B

x-1°  (x—1)?

Al A Loadions 40080 AYAY AGSY aa )

Find the derivative of the following function by using.the' Quotient
Rule:

(x +1)(x* = 2x)
x—1

fx)=

FE==

v

\




TS SUGE
1S At o
'y -y
fix)=—7F—

1

V=l , o =+DGC -2+ (k- 2x).1

W o=dx 4350 —4x -2
P asidall
(x = D(4x +3x7 —dx - 2) - (x+ D(x* = 2x).1
(x=1)°

flx)=

3t =24 =5t +4x+2

JL (.x) = (x - 1)2

o

:The Chain Rule Alulud) s01d diida (7
A 059 0 X I A8 s u oy u ) padlly Dy ey
Pk LaS
If y is a function of u and u is function of x, then

dx  du dx
Batxall b gl Alls L;A PR PRTY PRESAR

Using it to differentiate a complicated function,

|

Find the derivative of the following functions, use the chain rule,
indicate how each function is decomposed:

JS Jilat 4a aany Alulull Ligua Larituna 10050 1l G558 & 5

a) y=(1~x"

b) y=44x+4

o




\

c) y=(x'+1)" \

ol LaS A3 S it qliass Al Ripea olaii

sl N cu=1-x0 Laaie y=ut o gl

LIX- = 4[,[3 , iy‘ = —3)&'2
du dx
te% L Lyl Chain Rule Aludall dapa aladioly afle
Ay _ 4y 4y (=35%)
dx du dx

=41 - ) (-3x%)

dy 2 3
— =-12x"(1—-x
> ( )

]
b) y:4/4x+4:(4x+4)2
1
Afidall 8 M ¢ p=dx+4 Laie y:u_i C)T e d
| _
ﬂzlu_a _@:4
du 2 dx

ok Lo Lol chain rule Alodull Zipa shadiuly 4o
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.

C)y=(X3+ 1)(1
1agabll u}.ﬁ SHA ¢ U=X3+l Ledic y:uﬁ ui u.a_)s\

ol LS Al T B ool 4o
mmmmm o’ .3x°

= 6(x +1)°.3x°

CANSIRT T
dx

:‘:;}.AI_AS‘M 5“\&%%.&4621_905&3_5

1) Ify = {u(x)]n then l:ﬂ =nu"? g}i}
dx dx

d

~2

|

2) If y = f (inside), then — = f'(inside). (derivative of inside

=

X
with respect to x).

3) If y = (inside)", then —Z—X:r— n(inside)"™. (derivative of inside

with respect to x).
Al gy Aol Aa dagy 5 pilee Ay yla 5 Y o all 5 ias

'Lé.“.t.“ JUally iy @.\d}:\ ra.:g.».u;

:Chain Rule Alubull A3 Loditiue 3060 (0 28 a0 f

Given the following functions, find —fj—y— :
X

a)y=02x"+1)°




\
U RIS [P Y| ) P I PR e oW o

A
1
b) f(x) = ——— \

J(x*+10)

o)y =(x*+3x-10) (3 - x>’

4
d) f(x)= (i'ij
x+1
YIS Al sl Qaldl Gudall (S
d
a)y=02x"+1) : Ey = 3(insz'de)2.—5;(inside)

@y 32x% + 1)2.1(2x4 +1)
dx dx

@ _ 32x* +1)%.8x°
dx

D 24x° (2x* +1)?
dx

1
= (x* +10) 2

1
b) f(X.) = m

1
fl(x) = —%(x2 + 10)‘5‘1.%@2 +10)
1 3
Fl(x) =—E(.x2 +10) 2.2x

3

Fl(x) = —x(x* +10) 2
fl(x) = ‘“—:ﬁ—i‘
(x* —10)?

- X

N(x? +10)°

flx) =




:mu l""c;al"l"" |

o

Q) y=(x*+3x~10) (3~ %%

-i% = (x7 +3x ~10)3(3 - x*) (-2x) + (3= x%)'(2x +3)
-‘(% =~6x(3~x" ) (x* +3x-10)+ 3~ ) (2x+3)
% =(3-x°)* [—- 6x(x* +3x=10)+ 3 -x)(2x+ 3)]

Q) f(x) = (—E—i—y
=353 Cheh
ACh 4(;33'(3;51)2
=

:Derivative of Exponential function 4! iU\.s.\l_ linda 8

Iet y = ¢, then b e'.l=¢"
dx

Lo Ay A5 e Lgusdd DpudY) ANAY o 21 A A
] A A praa il Ul

AN L ) pall Al aa g
Find the derivatives for the following exponential functions:

a)y=xe

b) y= e.\f"




(PRI (PR WY WA i L PE I TR PO AT \@
\

\

g) ¥ = xe*
gl it alagy
a)y = xe’
b N cu=x,v=et oy y=uv o ga
du dv .
— . — e
dx dx
—dlzuv’-l-vu’
dx
EQ=Jce"-i~e".1=(2c+1)e"
b) y=e*
é:-}—]-: 314 Ax =4x3ex4
dx
c) y=x'e"
dy

— = et +e*3x% = (x° +3x%)e’

X

e
x+1

d) y=

dy _(x+De’ —ée
dx (x +1)?




d? " Vo3l
& (32 ~6x)e”
dx

g y = xe*

dy : -
— = xe*(=x"") + e
dx

i | 1 !

=—xlet 4ot = (1~ xet = (1-2)er
x

Agdall Loy 18 ol A0 didda (9
Derivative of the logarithmic function |
Let y = Inx, then — = —1—~.1 =
x

o 700 oy o ey A e aaly g8 Auay e N A Ja A
iy e gl ) gall A pegum s ) Jaly A e

PAgll Ay jle W ) gal diide aa ]

a)y=In(x+c¢)

b) y =In (x* + 2x — 10)
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\
C)y=592—x \
X

d) y=xlnx

g) y=log, X
sl el Aoy

a)y=In(x+c)

dy 1 | = 1
dx (x+¢)  x+c
b) y =In (x* + 2x - 10)
‘ 3
Q: : 1 (4 +72) = 44x +2
dx (X" +2x-10) (x" +2x-10)
In
C)y=—2x
X
x/{ 1 —(nx)(2x)
_d_,, x _x—2xInx
dx (x2)2 x3
¥(1-2lnx) 1-2Inx
= + T
d) y=xlnx
dy 1
L =f—+Inx()) =1+Inx
dx X @
e) y=xIn{x+1)
D_. ! +In(x+ (1) = ——+ In(x +1)
dx (x+1) (x+1)




“m

Lty cbaiiall
X
JUEJE
0) inx
-
dy T Ina-d

dy (Inx)* —(lnx)z

2
g} ¥ =log, x°

dy Iny’ 11 2x

e e DY =
dy  Inl0  Inl0 x- x Int

bl 2 e g iy ¥ o g o g Ay e 01 DAY (3l
The common logarithm (log) to be expressed in terms of a natural
logarithm (In) before it could be differentiated.

G Ot o e A e ol ANl b Y Aay ol o Budaiy
Allall (3155 63 ey e o e

:Highter Derivatives Ll ciisdad (10

ant s B AL A CulS 1Y 5e e JSY A Gl o gl
Aias Aa el Y oAl )y 2000 diiial y 3 el 5 1Y) diiial

Let y = f(x) be a given function of x with derivative dy/dx = f'(x).
In full, we call this the first derivative of y with respect to x. If f(x) is a
differentiable function of x, its derivative is a differentiable function of x,
its derivative is called the second derivative of y with respect to x. If the
second derivative is a differentiable function of x, its derivative is called
the third derivative of y, and so on.

LS 4 s el ) 200 2l y ¥ clissadl ) et of ey
sl

The first and all higher — order derivatives of y with respect to x are
generally denoted by one of the following types of notation:




LTI T o B 3 Ty shaat i

\
dy d’y d'y d"y \
dy | odd oA Ty
Y y®

fx) , f'x) L '), L. )

el e e bl e penia gl N JUal

Al ) pall Ay Jtef Ny Aty ) A o

Find the first and second, and higher-order derivatives of:
)y =2x" - 3x* + 55> - 4x* - 100
b) f(x) = x*

cy= x*Inx
sligal coldidiall alagy

a) y = 2x° - 3x* + 5x° - 4x* - 100

.@j =10x* -12x* +15x* - 8x
d*y
T&f:mxa —36x% +30x -8
d3y
'd7 = 120x2 ““72.’('{' 30
4
ff—f = 240%— T2
dx
5
%: 240

S cla ) e cliihal apem s Gubudl Al oy L Al
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b) f(x) = 4x*
f(x) = 4x’
f#(x') = 12x>
£7(x) = 24x

f(‘”(_x‘) =2
S el e clEhd ces s daselsd) dBde) b lia B a0

c)y= x” Inx

/ 2

yo=x ~l"+lnx.2x
X

)

Vo= P (=x") a7 (2x) + Inx(2) + zx/l;

Il

~1+2+2Inx+2
v =3+2lnx

Lo cila e N GV Rlens i) LSy il Lia Jasdl

(el oot s ~w?¢m‘wws7s\,

Applications for the Derivatives: Marginal Analysis
i@l g JlaeW1 5 ) e & cliidiall cilipdst e 2ol Sl s
anill ansy La ebi 0 da Y applications in business and economics

marginal rates djaall

sh s derivative Adidall il ada%ud marginal 4paa ALK Jladl 1oa &
sda (b ClEidall Sabei ddac pea i A0 ANAYI g rate of change il Ao
RGN PN
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:Marginal Cost 43l 4dish (1
calas gl wxc.h‘:ub)id‘ui aa g gl 22y ieaddl aal o il
lay Judhi the total cost in dollars & Y sall aae 8 SN AN ¢ s b
s g sl Al clas gl ase S 1Y (C = 400 + 0.4 x7) Al gy

bas sl Z ) Jana 5 (C =400 + 0.4 X (200)° = 2000) b WS 2 o6 200
2000

WrEY =10 & average cost puritan 5aa) sl

(200+A%) Y 200 (e Uiyl dlad s 8 aeaddl o G (Y1
G chas gl saed ALY AL (A il g Ax o Cam g sl B0 s
105N La gaw AKH
C + AC = 400 + 0.04 (200 + Ax)*
=400 + 0.04 [40000 + 400 Ax + (Ax)?)
= 2000 + 16 Ax + 0.04 (Ax)*

feh ALY Culaa gl 2 WY (extra cost) dudluay) AalSIE Sl
AC=(C+AC)-C
AC = 2000 + 16 Ax +0.04 (Ax)* —2000
AC = 16 Ax +0.04 (Ax)*
P oh Lealil 20 Adlia) Ban g JST ASICH Janad 3gd
The average cost per item of the extra items is therefore:

!I\E =16+ 0.04Ax
Ax

(Ax=40) 240 1 200 e da3 38 ) o Gadl Jiad Jau e
Average cost for the Adliayl 3as 5 401 AilSH Jana (b & s | Js
& swad 16 + 0.04 (40) = $17.6 :55bud iy additional 40 items




Oy STl

10 Y AalSH Jara b (Ax=10) 210 N 200 (e sl cilS 1Y) Ll
sl JS(16.4) 058 g LY Can g

Al Baa gl A4S Jaxa (& marginal cost dpasll AASH oL d 4y Lo
Aamiall cdan g e 3l lae LB s a5 Leie

The average cost per extra item when a very small change is made
in the amount produced.

ol LS Zanll AddSH s Gl JUal) i g

im Ac = lim (16 +0.04Ax) =16

]
Avr—30) AX Ax-»0)

Marginal Cost =
zl 44 Jidi general cost function C(x) dalall Uyl dla Alls 4
Ped sl AUSH 8 cBadsall Cilas gl e x
C(x+Ax)-C(x)

: . AC .
Marginal Cost= lim — = lim
M0 AY A0

derivative of the 4a<) A diiiadl Jis Lasd da<Y o cliy sl 5
with respect to the amount Aaiiell <l oSN W 40 _lly cost function
:(j Lﬁi «produced

Marginal Cost = de
dx

e 8 5aly ) Aailly A Baly ) Apuss i Apan) AU L8 s
by

'The marginal cost measures the rate at which the cost is increasing
with respect to increases in the amount produced.

“Total cost function il Alls (s Ldall 0 of Ll
C(x) =0.001 x* - 0.3 x* + 40 x + 800

.
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Alall Evaluate 338 .x piadl A A0S marginal cost 4asdl 48K sas
X =150 ¢ x =100 « x =50 production zluy) ;% besic dyaall

(C(x)) A Aitia dlay oo sllaall JEa fan
de g X el 5 8 e E—_ljfl Bac (e (St A AL Ll ANl

b e ans BlEAY)
C'(x) = 0.003 x> - 0.6 x + 40
Baly) AdlS Jama | omd g 13gd 5 paad) 2SN Jiai a1 A
ol LS s datiall Akl e ALK 4 Ly

FOsS Chg Azaall 4SS 48 x = 50 Lavic
Cl(x) = 0.003 x2 - 0.6 x + 40

C'(50) = (0.003) (50> ~ (0.6) (50) + 40
=7.5-30+40=16.5
P05 g i) AASY (b x = 100 ¢S5 Laie
C’(100) = (0.003) (100)* - (0.6) (100) + 40
=30~ 60 +40 =10
FsS Cagas Aganll AEKY ¥ = 150 8 Leaie U
C/(150) = (0.003) (150)* - (0.6) (150) + 40
=675-90+40=175
50 ca gy dal Lavie cumedsl 8 Dol A0S0 of Jhall (e el
150 (Y 100 e i) Ha)) Leaie 3008 ya A ladag g 30a 5 100
A4S0 Y o shd 135 2 1 (3) oy JSAN 3 el o3 gy (S
i) ga 100 ZUY Cus ade sla g dyaal)
Jia! Yl g 5aa 5 100 i) Juaial pra gy (gaboai] o udilly
A gl praia o) Ll ey lld e 5 g g ol sl g LSl dlani Y

\
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Sl 8 100 oo Gl a5 Ladie QIS5 Jial sladiiad cd s 3y il Sl
J8 e e il o oSa Y Rl sl N gling gl s Adlayl ol
Ao el y ALl Clas g 2y Aeall J S5 ) g lindd Banl 53 se S

A4k
Clx)
20~ (50,17.5) (150,17.5)
17.5 =~ ;
10- -~ (100,10)
' I { :
LCE R S B
1
50 100 150
(3) o Jsdd

(15) pdy Jlall Ajaaldy ARICY jacads

LIS o by M o gl e (50 Agand) AGlS ol 5 g e g
simple linear Jawad odll 4aKH 73 pa3 4f dlslaa ¢ marginal cost 4aall

bl Bas g JS0 5 AN 538 x af IS Clim Cam Cl(x) = m dpaall 23N
Y (o ghua e Ui, o Al Y dnli g S5 z M additional unit

Jisa pe marginal cost Aaadt 44SY o Llal are (555 pall 0 ay

Jama ld the cost function 43l s e C(x) IS 134 .average cost 4l

AdSY ¢a the average cost of producing x items s ¢ (4a x zlyl 44l
teeh LS s datilal Claa gl dde e 4 guda C(x) total cost 408N

Sl (b, m) (e s (C (x) = mx +b) Japadl dasl s 3 .cost model




\
LT T, TRl Ly S

\

Average cost per Item = Y

X

Clx) Aindall ga Ay Losl 4K e JalS ISy caliad Allall 3 a
average cost per 4dlial saa g JS ST Jana (iad dpaadl 48K Lderivative
Jhall A LaS opilladl o (5 8l 4 gyl 3 a1l 5.4 3 Wadditional unit

: 5,;[33\

N cost function A8€Y Al
C(x) = 10000 + 20 x + 0.2 x>

t o Aol o3¢d marginal cost 4uaall Allal
Cl(x) =20 + 0.4 x

L& s¢é The average cost of producing x items zUy! 4l Jaa L

C(x) _ 10000
x x

ety Lo Ly gm g 1€ 1000 (lilias Al cita

C(x) = +20+0.4x

:Marginal Revenue and profit g3l alladlg za ) (2
sale Jis <ilatia Cilapa e revenues derived X sadl BLELE aa g oY)
Ol Y sall ladl Jiey R(x) oS 1Y L Aipee il o of a firm’s products
Jies marginal revenue gasdl Mlall Cajmy g ccilaa gl e x Cilagia e il

reb LS5 ¢ RI(x) oxilal) diiiia

. AR
Marginal Revenue = R'(x) = ilmu ~
Y

330 Loy x+AX G X e adladl a8 deluall Cilaa sl aoe oA el

t ot W (3585 5 corresponding increment in revenue Xlall

\




T M rycie o)

AR = New Revenue — Old Revenue

AR =R (x + Ax) ~ R(x)
average increate in Agilis) delua saay JO 2l 483 W Jaaa
e e AR de b a4y de () iasirevenue per additional item sold
Jaxall 13¢) limiting value 40l a8 2aa3 ‘% OsS g‘ Adlay) claa gl

.marginal revenue (gasd Bladl 54 138 § Ax—0 LS
Gl helue Al sas g JS) Jindl ) Loyl Jaal Jiey gasdl il

increase  lapall aas 5300 ) Apally 2l 0l ) rate dwaill g8 (58

.1n the volume of sales

:revenue function Bl &y Jiai A0 D) S
R(x) = 20x - 0.02 x*
Mall 508 5 gand) ailal) das el Clas gl sa o x oS Lt o
X =200 055 Ladie (gaa]
PSS RIK) g dlag gl Aol 4
R'(x) =20 - 0.04 x
x =200 Lotic 5 .Aebiadl Clan gl (o x 0585 Laie ganll 2iladl 58 1
TS ‘éhl‘ el old
R'(200) = 20 ~ 0.04 (200) = 12
iy Clagsell 8 AL S0 (of (ld 3325 200 gl Levie @l ey
Baay S $12 ey Ml e saly )
R(x) = xP VWS Lad 28l Gy o (Sasy
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s By cdebiall Claa ol aae x5 delall as gl e 5 A P Lot o
Gl s i gl e Py x o AL o el Jadi ol 2y 5 ye

.demand equation

b LS allall Al S 1Y ax = 300 0sSy Ledie cgaall 2 Al aay
sl Alalaalt
Find the marginal revenue, when x = 200, if the demand equation
is:
x = 1000 - 100 p
x = Aclall caa gl 2agp = el o Gaa

e X M‘ L_;I;\ o e _)-*-ul-“p:\i;\.x.a..!:d.ﬂ.:_n.“ p—sial (_'JT - 7;%15‘
VS Ay gllaall f Acluall cilas gl

100 p = 1000 x
rdlaleall 685 100 e daslly
P=10-0.01x
Pt LS ggd dilall Al Ll callall Aabra Jratg
Then the revenue function is given by:
R(x) =xp
R(x)=xp=x(10-0.01x)
R(x) = 10 x - 0.01x

Allall Al slady 13y LD AU e (gasl el Al i i Y

: ATER()
Ri(x) =10 ~0.02 x

Gl x = 300 st Clagal 5 calkal pxa (S Ledie gl alall Ld
th WSs 4 Sy G gaall dilal
R/(300) = 10 - (0.02) (300) = 10 - 6 = 4

\
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:Marginal Profit g ma )l (3
AN 5 el sl g By ladl Jlee) b oo

The profit in business is the difference between its revenue and its
Costs.

S 13 el Cilam o) 23e Jiah x Ladie R(x) bl &lly o381
P(x) eprofit mall ol Aatidl Glas gl ae o x Ladie ZaISN Ally o C(x)
AUl Aapally salay) (Say Dlas gl e x a g LSY
P(x) = R(x) -~ C(x)
s marginal profit gasd z ) e P(x) dapal) o2 ¢l 381 5all
B ey Y1 s 513 Bas S LY ) i

It represents the additional profit per item if the production changes
by a small increment,

ol LS e deliag) Callall Alslaa of il
The demand equation for a certain item is:

P+02x=100 P=100-0.2x

rand the cost function is A LS 248K Ala
C(x) =4000 + 30x

Ay oy ol B 5aay 100 @llia o8 Laxie saal zl) Gl
Cany g St Saa g 200

Compute the marginal profit when 100 units are produced and sold
and when 200 units are produced and sold.

:The revenue function is given by b LS ilal) &y cylac|

R(x)=xp=x (100-0.2x)
=100x ~02x*

»
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Therefore the profit from producing and selling x items is:

P(x) = R(x) - C(x)

= (100x ~ 0.2x%) - (4000 + 30x)
= 70x - 0.2x” - 4000

A Al dfdall sl U marginal - profit gasd) zo 5l Aoy

P/(x) =70 - 0.4x

1sh gl syt B x =100 55 Laie 3¢y
P/(100) = 70 - (0.4) (100) = 30

CL\J.“ LK c(_ﬁ.l;.n c.!\)l‘ 01-533%3 100 tyjcml ‘a.L.;LA-\:lG L’;..\:._.)\.L_k_g
O3S ¢ Jall Ay Lyl ala s Ledie extra profit per additional item Sl

tal LS sandl )l 058 x = 200 ZEY) 055 Lexie U
P/(200) = 70 — 0.4 (200) = -10
5olud iy i) 8 ALY 50l 36 3as 5 200 Z Y 05S Leie Sl
that is, a b )l of ¢as small increase in production results in a loss

Aaiie Al 3aa g JS1 3 lud $10 .negative profit

P Clasgll e x aang gl (el @lidl \

tsb LS P(x)

gl pan Al saay JU $30




1(6-1) Abiadl Jihuuall piciall Apeadlly L ) gall clitiiald s f
Find the derivatives of the following functions with respect to the
independent variables involved:

1) f(x) = 2%~ 5 2) g(x) = 12

3) f(x) = x* = 3x + 10 4) f(x) = “L[
x...p

5) g(u) = —— 6) f(x) = 1/x

u—1

o Aldadd) daa o Sasaall AL & LY gl aen )l ibaall s ]
1(9-7) Akl (pabaal) bl
Find the slope of the tangent to the graphs of the following functions

at the indicated points. Determine the equation of the tangent line in
each case:

Ny=4x>-5 at x=3

B)y=x>+2x+4 at Xx=-3

9) f(x) = L at x=3
x+1

:(21-10) ALiudU 40 ) galt cliidealf 2o of

Differentiate the following expressions:
10)y=5-2x"+%* 11)Y=X5+"1'4“
x

3 1

12) y=2Jx+2/4x 13) y = 2x2 +4x2
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, 1 I |
14)y = (x* = 10) (2x — 3) 15) v = (V3 + =) = (= =)’ —\
Jx e
16) y=(x“+-;)' 17) f(x) = 4x" = Tx3 + 3x°- 10
. *-3x+1 =
18) f(0==—F"— 19) £(x) = (8x)" +(8x) 3
o X6 =3+l
20) Flx) ="t — M) =T
) f(x) ot )y N

(24-22) A0d Basaall JAGD B A0 ) gal e pubaall Alslaa d38

Determine the equation of the tangent line to the graph of the |
following functions at the indicated points:

22) f(x) = x* - 3x + 4 at (1,2)
2
23) X)) = — ax=-2
x .
;1
2H i) =x" - — atx=1
X

:(27-25) S Ll ) galt Losal) 4digY 4:_..,,3‘
Find the marginal cost for the following cost functions:
25) C(x) = 80 + (In2) x°
26) C(x) = 0.001x” — 0.06x* + 30x -+ 1000
27) C(x) = 1000 + 10x

(29-28) AL A gl gl e ang
Find the marginal revenue for the following revenue functions:

28) R(x) = 10x — 0.02x*
29) R(x) = 0.2x ~ 10 x2 ~ 10 x™*




Ly ST

30) It the demand equation is x + 4p = 200. find the marginal revenue,
Ri(x)

31) I the demand equation is «/ x + p =100, find the marginal revenue.

32) If in exercise (26) the cost function is C(x) = 200 + 10x , find the
marginal profit.

33) If, in exercise (27) the cost function is C(x) = 150 + x, find the
marginal profit.

{(37-34) AL Il ) gall cliidiall sa o ydall 32018 puiind
Using the product rule, find the derivatives of the following functions
with respect to the variable involved:

)=+ D +3)
35)y = (x* = 10X + 1) (4x + 10)

36) f(x) = (£} + 1) (£ - l)
!

37) g(x) = (x+%)<5f -—;ﬁ—)

Stcall il cuan (A gall cliiiall Sa Aamiidl 5sld p2d1

i(43-38) dudu
Use the quotient vale to find the derivatives of the following
functions with respect to the independent variable involved:

38) y=—— 39) f(x)=21
x—1 xX
10~x 1
40 MY} = : = e
) 80 = 4 J() =
| B )
4_2) y= - 43) f(x): (-’@ +D( X‘+’4)

(x+1) 4x~1
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(49-44) ALS Jiiua) jtall Aedlly AN ) galt i gl \

Find the derivatives of the following functions with réspect to the
independent variable involved:

5

44) y=(Gx+4) 45) y = (20 +1)2

46) f(x)=10—2t 47) f(x) = m'i"]"_s
(x"+1)

48) y = (x* + %)4 49y f(x) = (x + 2)* 2x +2)°

:(57-50) bt 2 Lisia) syl

dx
Find dy/dx in the following functions:
50) y = ™ 51) y=¢'
52) y= xe ™ 53)y=xIn (x> + 1)
54)y =e*In x 55) y = 0%
x
2
56) y = 0¥ 57) y =1n(x HJ
e’ x+1

1(69-58) ALiud A () gall sl s gl
Find the indicated derivatives of the following functions with respect
to the independent variable inverted:

2
58) Find ‘ixf if v = 4x* + 63 + 5x% + 100
59) Find £'(t) if f(t) = (£} + 2)*

60) Find £(x) f(x) = (x> + 1) 3% - 3)

2

61) Find ' if y =
)i ‘y Y 2 +1
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62) Find (1) if f(1) = -
t+1
K} , A
63) Find f-{*::" if v= lwl (x#1)
dx ox-l

64) Find y'¥ if y = xIn x

65) Find y¥ if y = xe®

66) Find y" if y = In [(x+1) (x+2)]
67) Find y" if y = x* + ™

68) Find y" ify = (x + 1) ¢

69) Find y" if y = 31

X

(14
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Integration and its applications

.Introduction %eize 8-1\/
il o S gl il ) el Bk 53 Goil) 134 (i pmi
t‘;‘ﬁ elbe! ik e Integration (el pa s Wi donxigh 5 4 a¥) L
4 iy Definition of indefinite integral A sasd) ye Jalsill Lol 3
How to integrate some known 48 yxall Jlsall saaall 5 e JalSa W ol o))
Leia ddaall pe (oSl A (e amy dlagy ddisll (3 bl e ¢ functions
A% by JW\S  transformation of variables Jagadll o yuashh 48 lay Jal<dl
integration Alaywy euS Y (B il JalS3l g integration by parts 45 3l
Definite integral sl JiSl e b il 28w My Sy .using fractions
ailgd A Jaaill (5 g3 5 examples WA e vl Je Jcadll el

.exercises Ayl e waall gars
seia 82 Cinsall Leia ialia 335 et Joadll 138 o Il
Jalsall 8-3 Cuasall 3 The concept of indefinite integral dasall e Jalssll
Bk 8-4 Ziasdl § Rules for integration JalSill 2ol 8 — 485 5 aa J 2]
Lyl cliulall 8-5 Al sl L LIntegration Methods JelSa Y

-Economics application for integrals Jal<all
:The concept of indefinite integral s J}c.d.o\s:dl pogae 82
Ll Jid Al differentiation Jualiilly a3 13le Baw Loaa L daal
5 L Sl Adasll Jo o patilly o gdus Y15 (derivative didall o
O sy integral JelSl Aad day il integration JalSHlL pand

Ay ZsSlaall Lbaall cant 5 Y1 plilly Lagda JS a5 cpiilae (o oy i




Gl G0 o o7 o6 (alilsy SLaaboi |

\
[ 3ol sale QoS ey . JolSill pud Lggle (3lday (Slas ddee dEiSall 2 g \
Wl cindefinite integral sl ye JalSly ey 53V [H(x) dx i Sig

b
e zewa g () s g8 g definite  integral dasall JolSSl (B o I S(x)dx

[

:&55311.5 Jel&all
el Aillyy g e B g(x) A R a f0) A <l 1Y

L_s"“" L*g..ln_g X
g'(x) = f(x)
o iall Jlaal 8 F(x) Aall SdSs p(x) Al e Ll
If f(x) is the derivative of the function g(x) for some domain with
respect to the variable x.i.e, g’'(x) = f(x). Then, we said that g(x) is the
integration of the function f(x) for the same domain.

OSily B Al e il ey f(x) Aol JalSs 8 Gl & Ml
dllall oy f(x) Aagpadl Alall 4 it’s derivative Lgidiine o Cua eg(x)
£(x) Wall integral JalSs aud Lgle (3lay i f(x) dall L) AL g(x)

for example: (x* + 3x +1) =2x +3

Then, the function x* + 3x + 1 is the integral for the function 2x + 3

AN S g ety Ll a5 gbu culfl 30l A B o Loas

oMel Jial il aall Aad oo Hlail ks e el 13 of it
s sall o) Jaadls

X2 +3x+ 10

+3x-5

){2+3x+E
4
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o Lia JS 380k 08 Gl g 2x 4 3 ANl SIS Leia JS Jlied (1S
2X+ 3

Al S f(x) el CDalS e Basly o g(x) Allall cal$ 1Y 13 gl
Gty panms S Al e of du gx) + ¢ JSAIL Leie il (S DS
Ragh ¢ ylil) o Lild i saad g dgbial Ay L) Lo 135 L Jalsa
Asulial

QA A 85 Lglaf (g (T ¢ A ppuan 3 il V1 (il
x =2 ladie 7 ) A sbee 2 - 3 Allall

Find the value for the constant ¢ such that the integration of the
function 2x — 3 equals 7 if x equals 2.

tlgal il dad alay JaY
A ol s e W LSy o o+ 3 + ¢ 58 2x - 3 Al Qs
o pin 7 Gl Gshasa x =2 Lavie JalSl el

(27 +3 () +c=7

4+6+c=7
10+¢c=7
c=7-10=-3
spx =2 laie 7 daf oMy 2x - 3 Alall an gl Jalsill s Ml
Lyl Jalitl y JelSall (o AD) s i JaY 50 = -3 Loie
Relationship between integration and differentiation:

tOM derivative diidall oy yail & sa

‘o= P
S x

Al JSAll Ll oSy 3l
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\
dy = f' (x) dx \

O i iy dy el 4) e sy Al Qi sy Ci el
Ao ee o (6 X il paidl Juslis 8 \giide (g gl Aa (gl Junlis
dgleol AN Aida it 5 AN 02 (e JEYY el F(x) Al JalSs
i Vs y N dy dualal e sagall o Ly Ld ALY W Y s ya
bl Al o))

) dx e £(x) WAl Jalal e g5 Lals Dl

:Rules for integration ol uclgd —dag jae 34! d.ats.ui 83 q{\@

o Wiy Gabadl Jeadll 3 La 83 & 3y GEREYI ae) 8 e salii L)
s gl el Gay sila J0 g sl e de pene LIS Lo 4 ad
s a2 s n o Gum 85 e J e JalSE Al a5l

&l ey gebo el L olia G a8y g

The following are some useful rules for integration, where n is a
Real number. a; and a, are real constants. and ¢ is the constant of the
integration method.

D J‘nxdx = —l——x"“ +c , n#-l
n+1

2) [Sdx= o+
"X

3) [af(x)x = a, [ f(x)dx
4 fla s +af,kx=q [£(dx+a, [f,(x)ax

syUm]fmm— — ] e

6) jf ) = 1n| (0] + ¢




GRSy JaE

7 tetde=e' +¢
6) fe/" f(x)dx ="'V +¢

Y A i A LA o) (S edkel el AL Al

Find the integral for the following:
a) ldx=x+¢

1,
b) {xdyx=—x"+¢
) | -

o l
¢) [HPdx=-x*+c¢

-

d) [3x%dx =3 I.vzdx' = (3)(%)}53 +e=x+c

1 2 3
. — x" 2 g
e) \f;a!xm xidx = +e=—xl+c
’ I 3/2 3
1 o -
f) {—dx= x‘zdx=~£-~+c=m~}~+c
x* -1 X

1

L = X L
g) Jl'_\/';'dx— J.x 2d.x=—1—/—é-+c=2x2 +C=2\/;c-+c

2 X2
h) _[;grix = 2J'x—3dx - (2)({_5) te=—xlqcm= ";z""'c

i) j(3x-1)dx= j3xdx—ja'x=3 xdx ~ Idx=—i—x2—x+c

sl
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CoLETy LT o bl 3 ek, sGatoT |
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1
i) J{léf - \/_J;—F«l—de = 16Jx7dx—- Ixzdx + j'—l—gbc
X X

3
8 2
= (16) Z -—)3--+1n]x|+c
8 ) 3/2

,
=2x° -%xi + ln‘xi +c

by [l —3x* ki = ferd+3[dx

3
X

=e" +(3)—+c¢
()3

=e*+Xx +c

e Lo JalSs an
Find the integral for the following:

a) |x(x+1dx
i of Ladaid 13 oK1 e Juala (el g bl s S
S oSl Al Ay sl S S lld 0l (a5l (o
[xCr+Tydx = j(x2 + x)dx
= [¥dx+ [xx

© x

=t
3

b) j(x3+1)(x2—1)dx= f(x5-x3+x2-1)dx
= _[xsdxm Jlxsdx+ _{xzdx— jdx

\




TRy AT

| P | 1
= 3" -—y* +~-’;)c3 - X+

6
| 1
¢) J-(x - —Yx+—)dx
X X

il Gl il Jalsil Gl Jabs o ga gl asll Gy
Pl Lo Ll G e (o BN 54

2 1 ] bl l
X = (=) Yy = {xdx~ |—dx
I[:x (x) x I dx I.rz

2 -2
= |x"dx— I\ dx

d) J‘(x+5)2dx
tol Lo ole deand x45 2adl o 5350 sall g il <36 Apleny g
j(_.x+ 5)2dx = j (x? +10x + 25)dx
= [x*dx+10 [xdx +25 [dx

= —]—x3 +]—Q-x2 +25x+c¢
3 2

= %x“ +5x° +25x+¢
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Find the integral for the following:

2) j(x2 +x+1)(2x + Ddx
ety (i shay JelSE 138 Slad oSay

shoal o ay JalS Jalo b cpasdl G e o g 1 md Y1 ABy o dall
pel LSy i) B b ailiadle o5 LS JalS)

= (26 + 57 + 20 +x+ 20+ 1)dx
- j(2x~‘ +3x% +3x + Ddx

=2 jx3dx +3 szdx +3 _[xdx + jdx

x4 x3 x2
= (2)[—2—) + (3)['—4—') + (3)['—;) +X+c

1 3
=—x*+xr+=x"+x+c
2 2

5o Laaaal Jalsall Jala cpaall of Saaaiy U o gty A0l 45y bt
f(x) = X2+ x + 1 b (5) A saclill slasiulyy AV aalf A5k
et QRS Ao o8 Ml () =2x + 1 ¢l

j(x2 —i-x-m')(2x-!-1)dx=é(x2+x+1)2 +c
=—;—(x2+x+1)(x2+x+l)+c

[x4+x3+x2+x3+x2+x+x2+x+1]+c

[N




Poaalandaiy e lsSl

1 :
= [t 2xt 3 1 2nk 1)

I 4 3 3 2
==X +X F-X +X+C
y) 2

A S Jiay (o2 g gl 8 byl 365 o ek g

OIS oyl of e oIS o il dall of L el o casy oSl
6 AT ikl Jeal) S

138 e (d) 5 6(0) 6(b) b ol Lo 13ag) LiSaa 2 oyl (S 1Y L
saclill o dadiaall 5 A 45kl 5 S8 g Loy JelSEl alag Lo cand (ol
8 (5) )

1
b) [(x*+x+1)3(2x+1)dx

3 4
=E(x2+x+l)3 +c

c) I(x3+1)4.x2(1x
Gl Y gl bl ey iy 37 oo x® 4+ 1 A o Badls L
o Lo JalSall o it ob oyl Alee AiiSal ol o Sy amall3 8
b Lo ping sl gl 43 o daudlly o f
j%(x" +1)*3x%x

(X +1) +c¢

u:l»—a

=L
3’

|
= —(x"+1) +
ot e




R Uiy T T % GRSy Sa o \!

4 J%(Inx)zdx \
005 JalSil Had i My L a nx A o Ua B,
X

1 3
~(nx)" +c¢
S nx) e

e Lo JalSS aa 4
Find the integral for the following:

I 2x+1 g

FPx+l
S 5 2xH] (o Aida g x* 4 x + 1 Qi o da ANl g
A 8 (6) pi) saoldll aladtiulyy Hlil) dinda g Jaud) of Jay lldy dasa

st JalSal ded
In ‘x2+x+1}+c

j 2x+1
(< +x+1°

st JalSll A i o3l Anadlall (et Sladiuly

-1
+c
20x% + x +1)*

%l(xz +x+D) P +ce=

X
c) dx
N
‘...\_..\IQ Q_fh':‘ é‘ua{j —6X m_, ].—3}(2 Jl?-“ Cio em‘ Lj".' LN UAJ
fed Laf lide Ly ol Aide Jousd) esiad =6 el 8 assdl Cijim
tel b o Jpmall cdgll it (36 okl o asd




TSy e
Sl ~6x -1 o
— ‘-*-—:—,:“:’.:":..:“ (JI.T W e (1 - 3.‘.'2 ) - (f—-().\;‘)(f.’&'
6 IJ 1-3x° 6 J
-9 o
= TE(1-30) 4o
6

= 1-3x" +¢

3

:Integration Methods Sl & pla 8-4% ,
PN

:Transformation of variables (g saill 44, Jay Jalsiti 8-4-1 |

Gl JalSll am) e gl Gk i olp Lo A3 JulS5 e punnl
ousdl ) el sk e cplladdl S Glus ISRYL (58 S Ls S
JSS e 33l Al praed iy AT e I X il e Jysai )
Al Lol ae g san) Lggle Badais 3 )l

A A e Wie D x ey Ui [Fldr Jasth s s 5
Al el ol ofd Nl dx = hi(u) dx ¢S x Jualis ol x = h (x)
g

J f(x)dx = I F(Ru)H (1)du

s Bk oo X ppital (a0 Lild Y1 Sl dad il aay

tll i g AU JAl g X AV u L )
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sl colalSal Augd aa
Find the integral for the following:

a) j(zx +3)dx

S, dx=—12—du A x:%‘i O u=2x+ 3 DL dasi

i JalSil Ao o

j(zx +3) dx = u“%du

i) el x ANV U go sl agii sl
1
—(2x+3)° +¢
10( )

X
) I\/sz —de

JalSll ded o Sl du = 6x dx cldu=3x7 - 2 WDk Hasi by

‘ -1 -1
= 2
j(3x2—2)2xdx= J.uz.gdu

1 1
= —2ut+c
6

\




TS, =

i

=lae-ntee

= VB =24

:Integration by parts 43jaill 43y Jlay Jalsili 8-4-2
O G dhals 14 ¢ g 1 Ui 2830 iyl JalS) Clual
F YIS s
I Con (0] = B OR (x,) + by (0K (x,)
b Aol AN 4 llas A0 dBSa 3 A DA s S 3
AP
tel Lo gl dan ol Jalsal asly
[ InCom et s = [ omie) + [ hGom(x)dx

O ing @Iy ofd By (x)ha(x) Jiey A0 038 e ) il of Lays
VS it 3_paY! DL
IOk (x) = [ ()R e+ [ By (o) (x)d
t o @l
I hl(x)hé(x)dx = h(x)h,(x) - _[ /zlf (), (x)dx
i Jrals Jol€ Lo a3y Ledie 4l ¢S 48 5kl o2 (Bt
Jal&l Ay pla ket LiSay Lilh (6 AW (52 y baoad Al it Gy il
S OB (e @l Lnae sy JalSl Aad slad &5 il




Laluaii¥ly Ljladl e ol o Lgiliadasy wludli i\
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AN DLl A s f
Find the integral for the following:

a) J‘xv‘x+5dx

1) gl by dr= Y (x) o x=he) o oal il

J.«,/x +5dx = Ih{(x)a’x

|
[(e+5)2dx = [my(x)ax
rold
3 3
E(H)2 = hy(x)
tobad) JalSill dad Ml
2 3 3 3
dex+5 = x.—g:(x+5)2 - j-2-(x+5)2dx

3 5

2 o4 :
=—x{(x+5)* ~—(x+5)* +c
3x(x ) 15( )

b) jln xdx

o il il -h’(X)=;1C-dx i B =Inx o el

el Aad fd s x = Ay (x) Ol dr = [l(x)d
Ilnxdx= xlnx - Jx.ldx
X

= xIn- Idx

=xIlnx—~x+c




TGkl JoLST

c) jxe"‘dx
ol ol by B (x)=dx o8 h(x)=x o oal sl
Pt JaS Aad b g et = A, (k) Iexdx= .fh;(x)dx
Ixe“'dx = xe* — J‘e“'dx

=xe* -e*+¢

:Integration by using fractions sy jgus A (8 Al Jalsili 8-4-3
Jisadh a5 fraction functions 4, usY ) sall JalSS (J ol 5 3l 03
IS dgaa S daliag 3 g0a IS adasy fraction S 86 e e JS A
Jibad R s il G 3 e S sl a3 08 e Rpulad 5 peay M3y
3 sl (5588 Y Al gl QS5 slad 5 g Al ge ) oL
Yiaind oldall Ao 0 (55l o ST danad) da a5 Lo 5 . aLalS Ao ol o
;Jn Jymanll ela 583 il (3 3hd (e gy aliall o Jonadl Tany ¥ Lide
b day s alie Ao 33 ga i Aoy da 50 058 € 4l Ulis el il
JOal 5 . JalSH a5l s dlad b o g Ampuadl [ pull Y A8l o s i

ol peia s )

| Agall LS g da
Find the integral for the following:

a) ————éu—dvc

D (gan] plaiul akiial Hliall dEika Gl 5o dauall ol L daadl
o Gt D d ot wdaion Y Wl p LS e JalSal alad) a5 S0 il
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An 3 o O Jawsll S0 o 5 A e A f Ly (S0 8 iy Ll g sl
YIS Ay pu 28 0l JalSil) A5 pha Galoius Lillh plial
P VS Al e ) S et e Y
XP-2x-3=(x-3)(x+1)
gk LS (S Jalsall o Jully

v
X" —2x-3 (x-=-3)(x+1D

L e s e L L
(x=3N(x+1D

A + B _Alx+D+B(x-3) _(A+B)x+(A-3B)
x=3 x+1 (x=3)(x+1) (x=3)(x+1

PSSl g glull e B g A Al alay) agdaied Wl

1 =(A+B)x+(A—38)
(x=3}x+1) (x=3)x+1)

oflbedl 5l Ja ey A-3B=1 s A+B=0 ¢ ming 1y
:ujcd.u:.:.:

x Ladie (gl L olid) jlivaly x dad oo el g A (x+1) + B (x-3) = 1

;_As:ulﬁ_g—*ﬁl-B:l Ql.‘.'IX:—l (PRI L—ATC A:-}i Lf—""TU‘iA:l ULJ=3

Al Jalsall e Juand fiall @lli fo gy gaill e g

\




P E A PRY R
1
f~;—--—-~—«~dx = mmwm«h'
X =2x-3 (x—=3)x+1)
= jwi-—dx + -——ﬁ——d.x'
x—3 x+1
-l
= J ~d1 + m-fl\
x+1

dx dx
_'[1-3 4Ir+l

= —!-ln|x—3} —~l—lnlx+ 1|+c
4 4

1 |x—3
—In
4 |x+]

L tc

+c

4 (x+1

b) Iiﬂ.j{[_x
x+3

AL alEal Ao e St dasal s oy DS AN o s B
e ol (A sl Lasdll 48 yha pladialy) Lasdll il alay Lyle

x° -E-Sx 1 ) 7
I J(A+2)dxw mdx
7
=J.xckc+_[2dx— ;-.;de

= ~~~1—*x2 +2x-~71nlx+3| +c
2
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-2
c) ———~———~—dx ;

Aliall da 0 e Sl dasad) dapa ofy Ay A L Ba A,
P S (Al Al dlasiul) Landll el aly lde Jlally s

4% -9 »

Lgalia A 30 o J8F Ledaow Fapo 4y S @00 pa puaY) s o Jaadls
tol (2x-3) (2x43) Al se ) 4330 Hddl Jilay

\

tg sl ) sl




ailinhaty JaS3l
A _ B _A2x+3)+ B(2x - 3)
2v—3 2x+3 2x=3)(2x+3)
RABNP
‘ 81
ARQx+3)+ B2x-3) =2x +—
16
81
2Ax+3A+2Bx =3B =-2x+—
16
(2A+3B)x+(3A-3B) = —Z'HT(;
ol il
2A+2B=-2
3 ~—3B=§~1—
16
11 - 43
A=— 3 B=—= VS RO K PN g A
ATl | i) ol 3
tof (gin lld
81
-2x+-= A e
J.-—-*;-—lﬁd’c = J' AT Ty
4x°~9 2x-3 2x+3
11
AL R
(32)(2) “2x-3 (32)(2) *2x+3
=-1-—1-1n12x—3i—i§1n|2x+31+c
64 64
ol |l
x—2x 1 19 11 43
= — X+ L x+ —In2x =3 = == In2x + 3 +
j4x2—9 127 16 64’ | 64““ |+e
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O QS iy iady s (BB b s o s [f(0)dr Sl Jalsal

sl gh JalSal 138 Zo o5 b Ak Y 0 A e JalSl A 2o
a Uil vie JolSa ol ana lag ylaa b Akl i LS pli e

Let jf(x)dx = g(x)

b
Then [f(x)dx = g(b)- g(a)

a

F S 9 ganall JalSill Jlae 45323 (Sayy

Let f(x) be a function that can be integrated over the interval [a , b],
and let ¢ be any point in this interval. i.e. a < ¢ < b. Then:

T7eods= [rooass [reas

:L;;zts 3 ganall JalSHl) i gy Al Jidl

| el A o
Find the integral of the following: |

a) 5J‘(x?‘ - x+Ddx = S:[xzclx - i[xdx-i— ]dx
3 3 3 3

Nt 55 5
=x_}_x_}+x}
33 23 3

=%(53-33)-%(52~32)+(5-3) =26.67
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Economics application for integrals
A gl Al il il gt e sa e cldy i JalSi
LeisanY Apabea®) Ciliglatl o ol 138 S g e ey sl
Claadil (6 Al L gead s 2lall 5 3y Y1 il L Ble s 3y

F S et oda (il ga (e Gany Sy LAy Y15 Alall
Total (sl 3,1 lag Total cost function 4l 4alcit 4 Glﬁa\ _(T

:revenue function

alsill alla JalS5 o4 total cost function 4ySH dalsill Al s Al

total revenue function (JSH af i1 Al L .marginal cost function it
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Y = j Fx)dx

= J(4x2 +3x+1)dx

4 5.3,
=—xX+>x"+x+c
3 2

X ZY) aaa Laxie 15 oy chegbee BISN o NSl of (gl 5 il
FOM Jba (g by
Y=c=15
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Y=£x3+—3—x2+x+15
3 2

:Consumer surplus lgTunal ,_,.uu s ~w
prc:ﬁCﬁeaQ=a+bpgAéﬂaﬁuA|de§o?lelH\ﬁhduaﬂ |
LOhis Jaxe La b ga gy
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:consumer surplus éllgiuwall (aild Jid




R MR S W:..,..m....___.m.m.m-m-u-.w.w..h_ S ]..

0 Q (Q) &asl

Ayl R O dabie sy Lo dllgna) palli il
dalue ol 5oy .OPFQ" daliua 4ia b s ydae OFFQ’ daloa (5 4

pz.%._fbi ol D LS5 4 OEFQ’

$lld pra gy MW JOidl 5 P'Q" sgd OP'FQ" Uphtinal) dalise U

J}J‘P*=3 Ol a8y Q=10-2p LAIH‘:\.“AJCL_A;L)’!
cllgiall il

P:s-%Q sSiu P el U3 i Q = 10— 2 p calkall dlla cls 13

pald 9 4le 5 Q' = 4 05l A€ (AP =3 o3l A e S o
: oa gl

d

f5->0u0-P0

4

1,
[SQ - ZQ‘] - (3)}4)

0




olats VT ayladl o alll oo (pliaksy il |

\

5)(4) - %(4)2 ~3)4)
20-4-12=4
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i1u.dU find the integral for the following g.'i; Laa sl gt """'N‘ :

':(10"1) '

1) .-(x?‘ +3x—5)dx 2) .'(-;— X 4+3x =95+ /5)dx
3) [(Vx +x)dx 4 [ ~xt +x)dx
5) '(l + —%)dx 6) (-2— + f’s— ~ X +5)dx

v X X X X
7 _'(4x2 — &' +fx)dx 8) _'x2 (x + Ddx
9) [(x+1)(x=Dax 10) [(® + 1)(1 + x)dx

. X

F] .

Leddiuna find the integral for the following (‘,31.,.,- Laa g Jalsi A._xj
1(24-11) 4Lcdd ddtisal d.aLSJinb

1) [—* . 12) [
Y4 4+9x dxInx
13) [—& 14) [(2x-11dx :
.3x_\/§ ' v
15) [x%e*dx 16) [x e*dx
17) -(-——1—1)—2dx 18) [2x+/1+ x%dx
o x+ o

19) j(x2 +2x=3)2(x + Dax 20) [3:24x* +1 dx
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dx ‘_w’x
21 - 22)
J?.JE(HJH
23) jx, ey 24) jwh

Find the definite integral for the o Laa JS 3 giaal) Jalsil Lo 3
:(30~25) Alidl following

1 5

25) j(x2+5.x—3)dx 26) j(f—ﬁ +10)dx
- 1

27 ] 2y 28) ijz""hdx

& € dx —_—
0 2 w/—x-

R T Yodx

29) j3x~ 41 de 30) j

- 0 —X

1(33-31) 5.8 Solve the following 4,»)\1!\ ‘_,,uLn.ﬂ\ d;

31) Find the total cost function Y given that the marginal cost function

=3x +2¢" +5

and the fixed cost is 20.

32) Find the total revenue function Y if the marginal revenue function is:
dy _
dx

2x+5

33) If the demand function for the consumer is Q = 7P — 9 and the supply
function for the producer is Q = 2p + 30




\
\

LRI | PR WY LWL T S W |

Where Q is the demand and the supply quantity and p is the price. \
Find the consumer surplus and the producer surplus.
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