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Heview of Algebra
sIntroduoction de.he 1.1

Review on Algebraic &3 yall Cllesll dasia elhac) Juaill 1a A piss
Bl ooy ) L gl Anald & Tglaa 5 gt il 5 Operations
sl 45,55l Numbers alas e <l Gy sh s Mathematical Skills
Their &l )l Lilis s Their Kinds 4l 8a) Leel s 5 Laile ot 336
pstliall apen Ay Lt b ol deasi wall Symbols e Y5 Definitions
(Saall Algebraic Operations 4yl Clylasll 5 gy 4ili oY Concepis
Agie S Aialal Theories ly il § Relations coliall (jaaia ga Lgalaiiud
b Algd b Judld (g sing s Examples A5 e 58 Ja e 3 <5
.Exercises Wy} o 458

Real 4dgall 3oeY 1-2 ogall oy Gialia s Ll o i
1-4 &=l (Ratios  (Fractions) ()seSl) el 1~3 sy all s Numbers
L <Algebraic Operations 4 5l ciilaall 1-5 Casdlly Exponents L)
JFactors Jelsall 58 16 5aYl sl

:Real Numbers gl slach 12! .
Ude Real Numbers dddal sacdl ol g ety g el ey
339 oy Lo Caplaidl daeY gl Jeud g Tansd Cinyy iy ey pa0
RN

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

1,2,2,4, ...




o Caa T, ol bl s G, Sl |

agnnall oo Jiog ad 8 g Al e in o8 Al

oo paaiad (5 2l 8 e ) m e ST L 058 s n e

siles of Aaada oSy @A < Positive integers greater than zero (3

L;;._ﬁ L] LFL\:._} Lpmdal Haedu multiplication < yall 5 addition aes
ks dlac

Addition and multiplication for Naturals numbers are also Natura
numbers.

(1) (3)=3 s, 1+3=43%s

e daef Ll e Y il ofé Subtraction g kil ddee co U
Subtraction for Naturals numbers are not always Natural numbers

o s 8 AT el e caal e L1 -3 = 2 304
JInteger Numbers Aagacall dac¥) dllin g dpnydall Jac¥) Jia

We notice that the Integer Numbers are the following numbers
veeey4,-3,-2,-1,0,1,2,3,4,...

ol (po LgDlas Sy Lgnglall SaeW ppen 5 g iy
il L Lad s Al
We notice that Integer Numbers are all positive and negativ:
numbers and also the zero value.

dao! omy Tancall 3291 G iy 2ty g oy Loiad by

e

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

ool lgmpens (1) (3) =3 L85 1-3 =2 143 =43

RENCE)
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Ulal Letha fnpmca daef i Y i) ofé division dasdll oo L
dapaa e dasl o
Division for Integer numbers are not always an Integer numbers.
et ed syaa doel o ciuel tde Il 1 +3=% s
st JSi a5 Rational numbers 4l
Rational numbers which are formed by taking ratios of Integers of
the form % , b #0 where a and b are Integers.

shasal) Jac 1 A8

i e dadl pae da s cpmsma ppie Rand JSIF e e
.Undefined Results 48 ya _pé g5 Jany olld oY

@sj3=§ e e 3] 3 L) 8 inns ol a5
s Sl (adg Ll Mool a Faall daeW o ay

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

o Lo (3l O Gagma dael i M 5 A Ll il inny U
less (¥ numerator bl () 13 fraction  susH il Lale Al A=Y
1l 3840 4y Denominator alall (e than
U T
Lo il oY) et A b WS o€ay Y A da e L
A Ao 5y gt Wl pala e ¢ A7 ¢ 42 Lgia Trrational numbers
Agnail) Da2Y1 4345 La e &3 i
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Jast & = ke b Real Numbers dgadl dacYl i‘)-—)ijj
250 3oV gan o IS Anpaally Rl dacY) lgie g Al

g

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

S e U ge Byl Lgwinns 50 il i) SacYl S
JaeYl o Tyl 2oV o Cum cdecimal g el (Sl .;i Lol s
h
Repeating pattern (5 32 JSb o585 A &b o Terminate dugiial 4, &Y
mmﬁ; J\AciQDBJ\%cg@é\A)gbbi

% = 1.25 Rational number
7 .
—8— = 0.875 Rational number
4 - .
5 = 1.33333 Rational number
% = 027272_7 Rational number

N2 = 1.414213562376 Irrational number

r = 3.718 Irrational number

Caugd o Adal Jac¥1 oy S e AT o sede cip el J) JAs
ERGW TP SRR R IS VSN B AR Y JUANES [
e aledl NS e da LgDa e @Li_uu 1l s Complex Numbers
:(Jia No Real Solution dJa ld a2 ¥ 5 Quadratic Equations 4y il

X =1
pladl IS wul A Hael » Complex Numbers 3 gl e

Sl
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Complex Numbers have the following general forma+bi,
where a , b are Real numbers and i =+/—1.

2 e
e s2 -5 e 443 ¢ Ticis % ¢ 4 Sae¥ o A8 ey
e dael o A8 el dae) e ol Dl

We notice that Reals are complex numbers.
Immaginary  4Lal dae¥ ed a¥ ez U % 4 Sia

en s Al oY) paen o Al oW 57 ¢ i Jis Numbers
(Ahds ) 30080 S

Both Real and Immaginary Numbers together comprise the
complex numbers,

A asen 8 RSl b ey 5 Real numbers 4ddal dae¥)
B O Y. RIS PRTPR TV DY S SN 7R VR
A el ) Aial o) old g oo Sa sl L] e s
Meaning of R:
dagily 1o il ope Tmterval 558 e 5 e o2 R AEEsY da 21 -1
i e paeny R = (oa, boo) JRM LS5 oo dagilly gy oo
sy \gid8lia y Tntervals <l il
Real numbers are called the interval of Real numbers,
ggdall e e e el Lgle 3y R Aisall Ny -2
Real numbers are called the set of Real Numbers.
sl ady iy 4308 gl st Ao ganall a gedall fan
Baall Haa conyy 488aT A8l (e line dad Siad R AEgsl o 2Y) -3
x-axis el Yl ey coordinate line o AsY sl
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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144 Properties of Real Numbers Adiall sae¥l afliad ge Ul

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

for example: 1+3=3+1=3
[+(-3)=(+1=-2
H3)=3)1=3

2- Associative property Ags it dualdly
If a, b, and c, are real numbers, then:
(a+b)+c=a+(b+c) ) (ab)c=a(bc)

for example: (2+3)+4=2+3+4)=9
2.3.4=@2.3).4=

3- Distributive property Ly 3580 Aaldl)
Ifa, b, and ¢ are real rumbers, then:
a(b+c)y=ab+ac , (b+c)a=ba+ca

forexample: 2@ +4)=Q)3)+@) @ =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 muitiply any real number by one we get same
number,




ol S Tasl e

5- Inverse property Apusal) Al
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.al=1

1
forexample: ifa=3then-a=-3anda’= 3

and we have
3+4(3)=3-3=0 and 3.%=1
6~ Order property i) dpals

if a, b are real numbers, and b — a is positive, then b ~ a > 0 which
means that b>aora<b.
We will state some theorems (without proof) for ordering
properties as follows:
a)ifa<bandb<c,thena<c
for example: | <2and2 <3 then1<3

byIfa<b,then a+c<b+c
alsoa—c<b-c¢
for example: 2 <3 ,then 2+ 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

d)Fa<bandc<d,thenat+tc<b+d
forexample: if 1 <2and3 <4 ,then1 +3<2+4since4 <6
¢) If a and b are both positive or both negative, and
ifa<b,ther1l >l
a b

for example: if 2 <3, then —;: > —;—
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andif 3<-2, then = » ~ L
2 3

AAS DY) e Qi) AR ey e g Canall U Algd 3
Gl it cpel e Lpie JS Andad e cildeall pedddoe Lgisans
1 AYIE s s Sh

1dl:..\,

:Simplity the following 105N aliall Jay
a)S5+4=9
b)5-4=+1
cy4+5=9
d)d—5=-1
&) (5) @) =20
) (4)(5)=20
g) (5) (-4)=-20
hy (-5) (4) =-20
D) (4) (-5)=20

1
D1+3e=
) 3
K)3+1=3

2 %

:Simplify the following 4Mal _palSall Jary
aAx+3Ix=4x
B)3x+x=4x
c)x-3x=-2%
d3x-x=2x
) BR)=3x%




e

NEXNE =31
X 1
NREIN= e = —
ex X x 3
h)3x+x=£=3
X

:Simplify the following 4l yaliell Jas
233 +9a=6a+9%a=15a
by4a+2B3a)y=4a+6a=10a
c)34a)-8a=12a~8a=4a
dyda-2Ba)y=4a~-6a=-2a
e)x+@Bx+4y)=x+3x+4y=4x+4dy
f)x(3x+4y)=3x2+4xy
A4 x+2y-3z)=4x+8y~-122

44&\,

:Simplify the following 40 il Jaoy

=)

R
1}

vl

o
<

Wis Al s BB
0]
(=]
n

c) = =075

(=%

R
1]
—_
w2
(753
o
L
(3

1
e) (4 (Z) =1

3
D@ (Z) =3

.
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sRatios (Fractions) (guSH) wuudll l-éz‘\ﬁ

¥
bea gl dum e U0 L e Tk W) LS5 ) s 5
b0 ol Quids e
The ratio % is defined to be the quotient of the two real numbers a
and b, where b # 0.
Aam a numerator bl ope ),\51 b denominator @\M\ oSy Ladie g
.Fraction S teil e dpadt b )u
When the numerator 4 is less than the denominator b, then the ratio

% is called the fraction.

=l o ymcant M@L@iﬁgw\aimmﬁ

1
b
.inverse uSmally oo 53 5

% is defined as the product of a and the inverse of b, i.e % =abl
(VS gh Bl e g sl 1e Balid) T puad) e o (i

1- Multiplication of Fractions:

a_ ¢, ac
(;)(E) =%l

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

2- Division of Fractions:

@y Cyn iy dy_ad
A(E)v‘(d) Q=4




il sl

-

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:
ac
L
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

B

¢ ¢ c
similarly:

e b_azb

< c c

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.

s ¢ .
That is, if ; and Zl— are two fractions, then;

a_¢ ad_¢h. ad¥Feh
Fr=—F i

b d bd b4 bd

e b g canilly 5ol g Galall b 83 Gl oyt Y Alaliy e

O S sy ALALS ) g Canall 130 3 e S5 s AR (Y

go Jala® Wle y and 5080 DS 00 gy ket Y o) sl
1S D s Ll Aagmaal 5 el e Sl 5 Cillanal)
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:Evaluate the following b Las JS C"L‘ ;;j
2,4, @4 _ 8
)( W= )—(3)(7) o
by (it < 20 8x

3 7y T @y 2y
2x. 4 (21)(4) 8x

) 21 7=
* U5 = ey "y
. @m_14_7
S Iy= =7
) DG =Gid) =1

25 4 _357_yé(2x)(7y> 4y _Txy
) (=P = e =

oty o 2. A Zﬁﬂ_”“y Ty _Txy
f)(x)()(1>(7>(>() =

(4)) 4 2
N 2 = (—— —) = (—)—) = = e =
¢ ( ) on= ( ) ( ) (7y)(2x) T»(2x) ldxy Txy

B =1+ ==L
¥ ¥ X x

6w\,

A DAY ad okl 5 gl el dad g

a) x_3 (multiplying by common factor: 3)
y 3y
b) 2. % = g = ;185 (multiplying by common factor: 2, 3, -4)

= —— (multiplying by common factor: 3x)
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:Simplify the foltowing 4allill _yolial Jassy
48
a) =%
) 84
65 o Y e any 84 e Lop i 48 o bl Iy g n

il s Tl (ye S ikl ol sl il cpng A1 ekl sy 2 ial

48 47228 22

:L"}VLS 2 2y
i} 22_4
84  A237 7 7

Gxy® ___2./’5/,{/4.): 2y _2y
27x*y  A334x% 33x Ox

el sl in g pplel gud Al g Jaundl bty oMo o o) it Wlaiialy

FUg AN
2x(y+4) x
o P A 4#0
® Sy(y+4) 4y 420

o A a2y 4 4) b S e B 8 Gl

Jia ssha ¥ il el 120

8du.\,

:Evaluate the following b Lea S 235 aa f
5 10 5+10 15
a) —+—=

T oo

N |
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Lty 4T3 b TSl sy T \
| U2 A e o? oy Sanaley |

)__ i+§£_2y—4»k52
3x 3x 3x 3x

T,

:Simplify the following 4 Lea JS

i 8 il i A B e e 5 T o S Sy

Ay AN asd g lle | ey iy can g eﬁd\g,ﬂéf&mjw

@mgﬁ:w%ﬁg))(é)) C_Mﬂ(.ubmwddssz)\wga_
sl aﬁe!g A gl

542

L0 _ 542
6

3,13 I
63 6 DB 6 6

=l
6

1.5 1)@ _5 1_E=4

)7__7 ——— i = —_

6 36 32 66 6 6
cdaliall g g B G gl el Alassly

93,300 06 _35 18 35418 53
6 7 OO0 N6 42 42 442 42
03 3_OM (X6 35 18 _35-18 17
6 7 OO0 MG 42 42 £ 2

10 Ji \,

:Simplify of following MY el davy
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37570 s 66 6 6

1k LeS il s sl Lle i,

_2-5_-3

6 6
S Aol ol il 8

- 23
36 (D 6 6 6

3
6 52828
=3 (=) 3) 3
6 ”
11 Jie
:Simplify the following M faial by
7x—E
3
Y
15y~-=
" 3

1058 Tl gl Mo Y Lo ol ke il A5y

2x _Ix 2x _ (103 2x _ ZIA 2x 19x

Tx-Tm - =
3 1 3 W@ 3 ; N
10553 Al 3L dad Lo Gl
15y-2=12_y U3y 45y y 45y-y 4y
301 3 M3 3 3 3 3 3

e Qi) i e Tl 2t Anad Uil |8

198,y Qo 1ox
G+ = -
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sExponents guwift 1.4
Susillaf g a® ofd positive integer wis s e 232 m S 1Y
G ol G duals g Lo u..'n)z.:i a is raised to the power m {m ()
iyl gy ey A
That is,
a"=a.a.a... 8 (S em)

for example:

w N

2'=2.2.2=%
3'=3.3.3.3=81
pl (llaiym el Power or exponent (¥ ff 580 aud (3lai Uiy
a jall base L)
Definitioh:
Ifaz0,thena’=1,andif mis any positive integer (so that —m is
a negative integer), then:

4 =—"
a

for example:

=1, =1, F=1, a0

11 -1
-3 B 2T

. 1

1
*733 9

and (-3)7 =

w

:Exponent Properties uedl) galad & Laf

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.

"

2) a _ g . a=#0

n




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

3 @E@™'=a™ , a#0 ifmornisnegative or zero

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

4) (ab)"=a"b"™ , abz=0ifm<0

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

a a®

5) (;)"’=bm , 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.

padiad DA ey ouel pe Jalaal ddbal eVl Jue 40 ARy
1 VS Nl b 83 5 ) palasd
Py
e 22 Yy
‘Evaluate the following (. Le z3 3o
a) 35 . 32 - 35+z - 37
by =8

03 .32=322738

4_ 53
dx . 1P =xT =g

_13 Y,

:Bvaluate the following s L 7l a» g
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b L=ty

e

32
) 3;=32‘5 =37 =§'3-

x’ X2
d) . P20 oy

X
14 Ji \,
:Evaluate the following (. Le g2l 32§

2) 3 =3 =
b x =5 =x"

C) (xZ)S . (X-Z)3 - XZ.S . x-2.3 = Xl(] : x-ﬁ = Xl()-ﬁ = x4

. o :Evaluate the following (4 Lo gl 3§
D6 =23 =23

b) () =x’y’

8
- = : . X
c) (XEY 3)4 = (X2)4 X (y 3)4 = x2.4 Ly 34 _ XR .y 12 ylz

16 -JL?.\,

:Simplify the following & il Jasy B

3
) (u) —2—
b) (&
Yy
232 2.2 x4
26T =G




ol o8 danlye

:Simplify the following il faial ey
oy
xy
oy lde Al Sy cwn e s g ol kel of a3l
P Y O aad Gag

Gy = G D e o Xy
x xy Xy
IS LE SN
xy x+y
gl e A a4y e 3 e
(,Z;)(_L -1
x+y )’f x+y

+Algebraic Operations & pedlibdealt 1.5,
il i b 83 Gl Al ) libendl Gt Gl 38 3
3 o Cua cAlgebraic Expressions dyued s—olidl e oy G
terms 3piall e 230 0o B ke g Lo e s 2x7 x5 S 343 e gl

Algebraic Expression is a statement or quantity consisting 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

as: 2)(2,5,x,i , and xy.
Yy

An expression containing exactly two terms is called Binomial

such as x+3 , 3X oy ,and 3x+i.
¥




\
Y G R Gy SLa

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.

ilgland Gl Baelad A B (pn ians ol oty Y ot
VIS Ll il e &y

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

Da@+y)=ax+ay

D x+a)(x+by=x>+ax+bx+ab=x+(a+b)x+ab
3)(x+a)(x-—a):xz+ax—axma2=x2—-a2
Hx+a)l=x+a) K+a)=x +2ax+a°
5)()(—:1)2=(x—a)(x—a)=x2—2ax+a2

a+b _
c

6)

a b
_+_
¢ ¢

Gl din DS o (p B (o A g a5k hge 01
£ IS Tyl il Ty 7oy an on oS3 Gl i)

:Find the value for the following A0l illeal) ol aa 9
4x+5x=(A4+5x=9x

byda+2a-3a=4+2-3a=3a

o ZiEoad G =aind -2
y ¥y Y y ¥y y
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:Evaluate the following b Lee JS 51l 22
DK -2xy+3Y+ D)+ B -5xy+6y)
=7x2+3x2—2xy—5xy+3y2+6y2+1
=(T+N-Q+5xy+B+6 ¥ +1
=108 -Txy+9y +1
D7 -2xy+372+ 1) -3 =5xy+6%)
=7x -3 = 2xy+ 5%y +3y2 -6y +1
=(1-HC+ER+Hy+(B-6 7 +1
:4x2+3xy—3y2+1

{Evaluate the following b Lee JS 230 dad
D2X-3y+T7xy)=2%x6y+14xy
) xy? (x+ 2%y +3 Y0 =xy?. x+xy7. 2xy +xy° . 3Y°

=x’y 425y +3 5yt

‘Evaluate the following 4 Lea JS b 2 o

DE+3)(Y-)=x(y-D+3(y-2)
=Xy-2x+3y-6

B (2x-3) (38 +2%x-5)=2x3x+2x-5)-33x2+2x-5)
=2%.3%7+2x.2x+2%(-5)-3.3x* =32 %+ (-3) (-5
=6 +4x3-10x-9x2-6x+15
=6 +4x7-9x*-10x~6x+15
=6+ @-Nx2+(-10-6)x+15
=6x-5%x-16x+15




LIRS PRy P gy L g vt e

\

:Simplify the following Ml _jaiall kauy

203x(@-20]+7[(x=3)(x+2)-3]
sligal ol alagy

203x.4-3x.2x}+7[x(x+D)-3 x+2)-3]
=2[12x=6X°1+7[x*+2%x-3x~6-3]
=2(12x-6x)+7 (P —x-0)
=24x-12¥+7%*=7x-9
=-5x+17x-9

‘Evaluate the following b L JS g3l g
DR+ =@+ E+) =K +3x+3X+9=x"+6x+9

1o 1 1 , 1o b o1, i
b — Y =(x-)Nx—)=x—-¥——x+—=x"—x+—
Y (x 2) (x 2)(JC 2) oo ARt X ity

DEx=-5@x+5) =2~ (Gl =4x~25
HBx-2YBx+29)=03x"-Qy*=9x" -4y

&) (WZ+3)W2—+/3) = (+/2)) - (¥3) = 2~3 = -1

2x+4y* 2x 4y*

il A
D=7=31 ’

)6x2+3y—2xy 6% 3y 2y _
& x x x x

G e o Lague s ke had) o s b Aall o U
253a0 oY wlihy Allad oda b Audid) b ALY dedll s il Jiay s
Al Tl (6) AUl 3 daialy IS A5 il o Ly B 35m
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PPLS PR VIR EPIRS B T - Y e (2) s (£) cne 8 o3 gl et o 3
el ol Zlaad gl slagy o sllaall ia
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).
poibal gansy Jandl of Cam Al Lasdl Jasiad Ugde Aol o2a A
-Quotient (e bl Vs Divisor ade paudall o ol Ll «Dividend
il Remainder (Sl e Lo tligh Aygfin e 3y shll Lowdl) il (f
AN ALy Jidhy dewdl) 3l ol
Dividend Remainder

— = Quotient + —
Divisor Divisor

A Al Al ghall Bl e pranda S g

‘Evaluate the following b Le gl sl

2)245+ 5
L 2y ) Rl Ty Ly
49. 44— il Quotient
Divisor 4le oyl —p 5 245 4—— el Dividend
20

45

45
0 € _ilJl Remainder

b sl ol Tl

245+ 5=49
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SRR

242
3

3
s et sl ol s 06666 65 2 Gk ey

2—;8 =72.6666

‘Evaluate the following (o Le zils an y)

K -5X+6)F(x-2)
' il Ay glal) Towish 2y yla gLl

x-3 4——— il Quotient
X°-5x+6 44— 2 sdall Dividend

x2-2x
-3x+6
-3x+6

0 4¢— 8 Remainder

£ VIS Tl s TS g

Divisor 4fe asuid — x-2

x1-5x+6)+(x-2)=x-3




el 8 kandya

2_
Eaat L

x—-2

)2 -3 +4x+6)T2x+1)

2x° ~3x*+4x+6 _
2x+1

il b Joestly g 4

said to be the factors of c.

x*—2x+3

2x+] [2X8 -3 +4x+6

253+ %

-4x8-2x

48 IS iy () g i) Gl (23) Ul Y g smty By LS
3 Tin (49)65) of 53 o 0 ht 9 Y ogme 222 il Gsta

ani (1) gl Gl (24) JU ey Sy . 245 = (49)(S) o (stnar 245

Fo5x+6=(x-2)(x~3)

Hlsc=a.b o pmdliic mb,a ol G dula g8 1Y

If the product a b is equal to ¢. That is, ¢ = a b then, a and b are

S EURR W ETNE

4x+4x
6x+6

6x+3
3

EREPUCRC

x1~2x+3+—3—
2x+1

o

s g3 g Factoring sl peny Le laa s
saaldll

:_Factoré J.al gl 1-6\9

.c 2l factors Jal s b, a fasall e

LB
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=

¢ ol S Y ¢ b alge o dde g a aed (f Lad @l ing,
LY oy o D Rlaada 5 Ly oy (50 2a) oe Readll ey
il ol bl

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 notice that 6 + 2 =3and 6 +3 =2

13 ad iyl i Mo ol oS bl iy
ot S o ca T mps o sie i Juala Jie sl ot aaf o8
clall (gl il e i Ayl il il

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.

Qi e Al g s (sl S5 il 480 Zpndial iy,
Factoring Jal 28 M

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

& Factoring Jal =¥ 1) Jiaslh dles o ey ] sl 8 LS
Lea s o5 30 Multiplication of factors 4 gaadl <oy Adeal duSles 48y 5k
Qa4 Aakiandd cAiDally Rules sl o S obd (ol i

130 (b 1o S8 s DA 038 5 A oyl (3 8 (30 Abaina S0 e
IS angal

The following are general methods for factoring:




RS PR

m

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

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

3. Sum or difference of two cubes:
a’ + b= (a+b)(a® - ab+1b?)
@-bi=@-b)@*+ab+by)

4- Factoring a Quadratic form:

x%+px+q, where p and q are constants sing the fact that:
(x+a)(x+b)=x+(@+b)x+ab
we need to find a and b such that their product is q and their sum is p.
Therefore, the factoring process here is that if:
X+px+g=(x+a)(x+b)
Then,p=a+bandq=ab
5- Factoring a Quadratic form:

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

Using the fact that:
mx+px+q=(x+a)(x+b)
ifp=a+bandg=ab
251 AR Pl e Gl Alael el 5l i ge b Tl
1SV i Bl VY Gl
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tFactor the following il el Jd 3
A x+x=x(l+x)
By +3y x=xyx+3y)
x+3xy-~z-3zy=x(1+3y)-z2(1+3y)
=(1+3y)(x-2)
8 i o poall dad s Ua aoitueadl Gl W81 o A BNl Sy

.common factors

tFactor the following A8l alddl Ja
X —4=(x-2)(x+2)

B)9x’—-25=(3x=5 (3% +53)

gl b4l Cum e o GO S e b et L

PR LYW RN RV PR SR URRJLE ST e I

OV el aadl ol (b) goill AW L2 52 sl B aldat 5 g3y 4

&5 25 sd A asal wal W3 x 53 x gueadl Yl st o 908
555 Y aldas

:Factor the following Q.H Jia
X +Tx+6=(x+1) (x+6)
D) x*+5x—6=(x-1)(x+6)
R -53x—6=(x+1) (x-6)




Tl gt

e e Gl Uyl can 4 Qs e el 038 aian B il g
5 Laga b Juslag (a) g AL 7 Lupran ol f o 6 Laga s sl
6 cleladl (U 6 axadl il Adec aloaiuly W) oKay Y llhg L (c) 5 (b) e il
8y o alo 5030 o LA B 51 AT old o, 1

o S aand

%)

e FVY

:Factor the following (M _jasia) Jdse o8l

E-Tx+12
el f ymyb ga opaad slad cam oDl o gall dptat Y
it el s 52m Ul an gy in g (=7) Lagran dale o5 (12) Lage s

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

PRI 9 X T TR - P
X—Tx+12=(x-3) (x-4)

:Factor the following 4 juladl Ja
X —10x+24=(x—6) (x—4)
DK+ 14x+2%=(x+2) x+12)

Gl (28) Jiial b abee 5 o3 (el fagall i it 3 L




T T Y S ST
\

tFactor the following Jab st Y} Jls
2K -9x+4=2x~1) (x—4)
B)2x*-5x-3=2x+1)(x-3)
3% +4x-4=3x-2) (x+2)

3 gy Juaba QAN ol dlad Jglae b L Qe Agdee 8 5 S
P st Lagran Jodla 5 mg

8 lagun doala of ymy 15 -8 st ool (a) g il o
Lo pa doala ¢f imy 156 Lot sl (b) o8 A =9 Loge 5anns
Jeala of g ~2 56 Las (Jaald (¢) g & Ld =5 Lage snnay ~6
4 Lage yane s =12 Logy yin

eﬂ‘gtdlg}mx2+px+q@,\,\ﬂ|(l&m dgddia odled J@KJ‘H > l i

“Factor the following Jal s (4 s
)2X+6x+4=2(x+3x+2)
=2(x+2) (x+1)
o S Ll i aad il 252 g o Al sad of Lia B
idad) ARY) b LS ald o alag oK
) 2x2-8x+8=2("-4x+4)
=2(x-2) (x-2)
=2 (x-2)

S8 gl A A il sie 5 2 g ol S aal) oy Us el llh <

Ablaly 280 o5 e 5




Y= ey v s poy
n N

D4’y -12xy~16y=4y(x*-3x—4)
=4y(x+1)(x—-4)

08 Ll it 4al sidys dy s 3gand gesd @i dall 3 el s
B LS b i x il 5

Oy -y =+ 1= Y -y~ (- 1)

il s 2o gy g y7 5 oy? o sl aad ol s Bl

Lyl
Y -y -l =y -1 - (- 1)
ol At vie s (K1) sa ol il aal ol Jaadl Ala poall 0da b
tee Juand

Y-y - l=E- )=
e Jmnd gn e O AN 008 plasid wie 5 )l

By ey =X — D+ D (-1 Y+ 1)

:Factor the following Jal s 3 (s
D +Y =+ & -xy +y)
D=y =x-y) & +xy+y)
8 -27y =2%° -3 y)
=Q2x-3N2Y + 2 By + @y
=Q2x-3) @2 +6xy+9y)
o G pmSe e ABNe oy A 1aa b el o 3




et ga false AblA ff true dagaue 000 clidlal) colg 13 Lacd S0

12+4=6
HP)E)=5
5)—(x +5)=-X+5

() (b)(-c)=-abc

g FyEoE
2 3 5

11 _1_+1=L
a b ab

13) 1+2+3+4 1
2+4+6+8 2

15)y° . y* =y
17) (@ =4°

19) @26 = @ = a°

:(20-1) Anudll 1 ¢f Wk
2)2(3-4y)=6-4y
HEx)(y)=2xy
6)-3(x-2y)=-3x+6y

@G FT(e)=-ab+c)

a.c e ace

10) (z)(z-‘f“) =W
1YL
x-y x-1
a8 ae
W vy
1)y +y* =y

18) (-a®?=a*

20) (P~ 1)+ (x—1)=x+1

:(42-21) 4.5 Simplify the following 4l SR by

21)5-(-2)
23)3(2) (5)
25)-2(4-2)
22 (x+4)
29) —x (x + 1)

22)2(4+3)
24241
26)6-23+2)
28)3 (-x-1)
) =x(x+2y)




el (S tanl e

IMx(2xr-32)

3 x(x+2)~4(x+3)
35 x (x +y)

37 (xy)' @x-4y)
P x[x-N+By-x)
4 xy xy)!

P
45
2x 25
45 &R
) ( s )(Bx)
X 4y*
41
) (Zy ¢ Sx)
49y 2,2
y x

sy Ep 22
Yy T x

2x 4. xy
53y (22 Dy« (X
)(3 y) (5)

55 L+l
26

57y A, 2
ERST

32)4x(x+y)—-x

34) (-2) (-x) (X +4)
36K dx+1)

3 xPBx-D+2x-1]
40) (3% (6+3%)

42) x x+y)"

:(60~-43) .80 Simplify the following diall juad Jay

44)

O |
| w

3

T
3y

6 -

46) (7))

-2 5x. 4
48) (T)(-G—;)(E)

x 357

50)
x+y x-y

2 4 8
52) S (C42
137G

2
54) 5+
¥ X oy

923
3 6

N |
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50) <-) (~—i——§)

:(74-61) 44U Evaluate the following (4 tas J5 @a*l.l“.z.;.j

61) (2% + 2%
63) N+ (!
65) (xy™y*

67) (24)

-2

69)

7 & -x%)

73) (%) + (2y)!

62) (2. (2°)?
64) ()" . (xy*
66) (xy’2)" (xyz)’

@

68) <5~

=y
=y

72) 3x% (x* + 2%

70)

3y 2

s
11x°

74)
Sxy

:(94-75) 4.8 Simplify the following expressions Al jiial Jowy:

75y (x+y+3)+ (@dx-2y-35)
77) (5 +33) + GVx -2/
79) (2% +1) (x + 2)

B+ ¢ -3)

83) (+x —23)0x +24/y)

85) (Y +2y-4D (y+3y +1)

76) (5% +xy - 2) - (K2~ 4 x7)
78) (x +4) (x = 5)
80) (5x - 1) @y + 1)

2) (Ja -B)e +4b)
84) (W + 240 E +243)

6) (x* + a2 =1 +3)




223 4 Lanlye

87) 2y - day* +2)

y x
89) (2% - 39)* - (x +y)*
o1 (x> +x— 1) + (3x~ 1)

93 (X +Tx+12)+ (X +4)

1(108-95) 4185 Factor the following Jal sl ) Jia

95)15 %%+ 3 x

M+t +x+x
99) x* -9

0D 5x*-20y*
103)x*— 5% +6
105) x* +x - 12
107) 6x° —x — 12

88) (x +3)* + (y - 5

90) (4x* — 3x%) +
92) K+ DH(x +1)

94) (3%% - 3x - 6) + (X = 2)

96)2 5%y +6x
98)x(y+D~yy+1
100) x*y*- 9

102) x* 3% - 6

104) %%+ 6x +9

106) 25>~ 8x + 8

108) x* - 8y°

—P
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Equations in One Variabie

JIntroduction a...mz.ﬂg )
Tahaall ¥ olaal Ld€ Equations <Y dlaal Jslsy Chgm diaill 13 a o
2y peial Quadratic Equations 4y 3 <Al _aall  Linear Equations
o i el 138 04 iy @03 €, J X Se s One Variable
o3 Jia ga Jolailly Zualall Rules aguad s il Dladiy Concepts pyalid
a8 sy Solving the Equations leda 248 Lo (b e XS .V alad)
Examples 4faal A58 o 438 Lnd ool ey Ly galad 5 il
pose e BIELNY i elis A, Applied Examples dnball A5 ollig
S e il 4 Jedl (5 iy Akt JSLD G S Jad e dlaad
-Exercises A (4
oiag Lpbal Alsleall 22 Compall b ialas e (sl e o
N daell iy i 2-3 uay Wl § Linear equation in one variable 1l g
el 2-4 Guay i a5 Applications of linear cquations dlaall

.Quadratic equations 4y it

:Linear Equation 3.;2:';" Halali 2. y

O G oba 8l glasall e el Aapia o8 Alalacl

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

One variable or more S Jf saly e cpaudd Abeall Adle LRy

.(=) EULu.A“ )AJL;XD Lﬁ)ﬁ;ﬂ}
1The following are examples on equations <N abxall fe A Sl




Y G SR AT sy

2= x-2) =2
(x—2) 3 8 03]
%’i+2(2x+1)=8 (2

Aot (e Adae a (2) A Ao @S, (1) 8, Uskead of Baady
aals i (Agha o) AN

Equation (1) is first degree (or Linear) in one variable x, and so is
equation (2).

Ladic sa aaby Lgtaly VW1 Al e Apkasl ealedt Ja o L
5oty Al b el Sl3 Had e (el My ppiial e Hay § 2 ps
slaal Giyh

A solution is a number that when substituted for the variable makes
the equation true.

Uskaall Jaad A a4 snl g iy Agaill Usbeadl Ja AT ety
Wbl Ja o bl 3 awgdamia

The value of the variable that makes an equation a true statement is
called a root or a solution of the given equation.

Uslaall Jab) o s (8 (5) 52 (1) by Aolall Jadh of Akaade Sy
Al g 15 (1) 0 )
D 2—3(x—2)=§-8

X
2-3x+6=2 -3
SRR

X
®-3x=2 -89

40-15x=x—-40
80=16x




¥ oaly Seiy 59t

E

x=35

5 il x A o Bla) Alsleall b myoas Joall e S Ny

b e diaaiag
5
~3(5-2) ==~
2-3(5-2) 3 8
2-3(3)=1-8
2-9=-7
7=-7

g dall o (Y e e

2) 93f+2(2x+1)=s
%’-‘-+4x+2=8

(%jE +4x=6)(3)

6x +12x =18
18x =18
x=1
1 sl x daf co Bl Al & ag ei J ol o Sl
:LFL\LQQ.\; st g

§+2(2+1)=8

2+2(3)=8
2+6=8
3=8

e dad o ey Lee
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1S Aghall e el Ja B
Equality properties:

For a, b and c real numbers we have:

DIfc=b,thenc+a=b+a Addition property
2Ifc=b,thenc—a=b-a Subtraction property
3)Ifc=b,thenac=ab,a =0 Multiplication property
4)If c = b, then :cz- :g , a#0 Division property

o o ot (i S s s ) pani o alion WS Nl
& el i ol oa LS iy Adlaall (55, Aiaddl (k] (g e os
S (e Al )

We can add, subtract, multiply or divide any constant or any
algebraic expression (non zero) to both sides of an equation.

o3t alladl) dlli e gl Al el
for example, let x -2 =3 ‘
alaadioly Al da o gy ¥ b o8 Alsladd Ak ) 2 Al
oSef dilayl daala
Adding 2 to both sides of this equation will not change the roots of
this equation, by the addition principle, and we have:
X-242=3+2

x=5

Unique solution ya sl Jadl a5 Asladl Ja o x =5 o R TR KU
RANP] 534-‘

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

cuo gl Alsleall o g4 T2
st ity 1S3 ) patflanil ppen bt it
Lyl 3 e el o Aaleal Al iyt g U

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.

plad) (Rl Bl o dady ey Ll Al of g L3
s cddlab,af Gmcax+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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Led dad g i Y daal e Alladdl o Aukaall dlalead o el )
dadh aal g Ja

Therefore, a first degree or a linear equation has only one solution
(unigue solution).

Ja A leold (e Bdle o ghaa lin o o Las @lla S el
VS A el e Badasl Al
The following are the steps for solving linear equations
Aaladl 3 G B0 e el 1 358 6 el

Step 1: Expand any parentheses which may be found in the
equation,

o Al ke gy llyy i e palat Y Ay J 5 g bl
Ngmpen laliall &l il Cieliadl

Step 2: Remove any fractions which may be found in the equation
by multiplying both sides by the common denominator of the fractions
involved.

oo ol Gl )l @ e dpgiadll gl i 1 A2MAN 5 gtadd
e} Tt o5 ¢ a5 okl ) el e By ol asa sl g 3 laledl
sl Sy

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.

Al i sbaad o (gams Jad sNaf il ghaall £ Lol i 4000 A8
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x=2
3
BT -G) &2 =) (0) -5 () +(Bx-2)
21 x-5x+10=30~5x+3x-2
21x -5% +5x-3x=30-2-10

Tx 6 1 3x-2
(15)(?) ~(S)—)= (15<§) - 5)(5) +( 5)(—35—)

18x=18

x=1

1Y Bashae x Ll 8 of g5 AUl yn g Gl s i

:Solve the following equation 406l dalaall (Ja
5x-3(7-x)=13-9x

Jomath paal iy ol o8 ol 890 el 3 f plint dlibedl i Joad

S5x-21+3x=13-9
5x+3x+9x=13+121
17x=34
x=2

2 o A x e 5% 1 5a s Adlall da gl sa M

:Solve the following equation 40 Aolxall Ja

y=2x _3(y-r
D M

a)fory and b)forx
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Cloliall @l ptiall Cielizma) 8 Aldladl 3k oo il plisd Aol 3
il Jrasii DM 525
M{y-20=3D(y -1
My-2Mx=3Dy=3Dr
el y ey cul f i ml gen e Jia) (e (a) ol s
My-3Dy=-3Dr+2Mr
yM~-3D)=2Mr-3Dr

_ 2Mr-3Dr
M -3D
2y el Aobeall Ja e ha g

x;Lﬁuhq\jdjﬂ\@qﬁédmhLy(b)t‘)_éltdé.\l_a‘

tieS Jaled
-2Mx=3Dy-3Dr-My
_ 3Dy-3Dr—-My
-IM
x gl dobeall Ja g8 10y
:Solve forx % dad Al KJJL-J\da ok
M o= 2
T-x

X

:u_ladmajlx_/l— sl Al ik e
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sApplication of Linear Equations ddasdl ciifatalf cilddali 2.3

il o 8 Cha gl Aubhal Qe o gghe (s BBV Sy

Jsinl gaen (A5 Ll JSLAN (e 58S Jald lela 3k BN o S
glead)

We can apply the linear equations in many applied problems by
using the algebraic methods.

wany of Sy Bl e gl gl B Lt o i (3 AR

Bipea ] BOUSH Lgihaea (30 AN Jsati Tolae i ) ABY) 028 o<

@l O RS Y Rl calad 1 el AT ey G dasl el el
LSl

The following examples illustrate how to translate the verbal forms
into algebraic terms, some of these examples are with their solutions,

il uamys el 8 o Yol e o x o Juany daa] (1Y
< Yl ae g L Laesl ade Jemay Lo G e S Y50 600 e
leghe K gl Jiany A

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 eams in the end of the month.

on X o dhag deal o i sl Ligeally JB 13a A5 Y
b Nl e e (2% 4 6) o Jemngr o g8l o8l Y sl el




Lt Tl el 8 LBl E‘E.““’E‘:f“)\?

If Ahmed earns x hundred dollars. Then, his brother earns (2x + 6)
hundred dollars.

i e Jy o 4l sesy o e g Lo asl e

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.

i i e O Lan e L 5 o) 4l ey o e dady
(5-10) 58 4] see o5 oW e e ik o
IVICREV P B PUCH PR W - R S W LT SRR S -
iy S sl e 8 QS L (%-10) IS i e 8 oo yee
OIS i e J8 sl e i 1)y oY1 ade 5 Las
(x—20) = (x - 10— 10)
:Q}Hd)su)ﬁ;d,ﬁqsffctwicem‘g\sgh)m(juﬂ
x-10=2(x-20)
2 S 5 Al Al JaK x Aad ol Wile o je dalyy
We slove for x to get:

x-10=2x-40
X-2x=-40+10
x=-30
x=30

e Oy A 20 g 4nl jee g 430 @ oY o e f
A 10 g 4a] e 020 & o e S g
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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.

e o ol Ge 4y el Ahsually Jaa 13 b el sheal) A
et O el e x Jeng
O AN 20% g Apeny 30l gl dolull & Y 00 80 fesy o 1S5
130 Sl ol delill 8 4l gee Jaas
(80) (20%) = 16 ‘
16% & clebul (o x Jany Laaie Lling Al gl of by ol T34
3600 o jaia a1 Ginad Lebany of sae e 1) clebull 3o o4ty
Al Astadl Ja 58 ¥
1600 + 16x = 3600
ol e o Lialaal) o2 cJad T U gl gl
16x = 3600 — 1600
16x = 2000
x=125
3600 fo ginad e el 125 dany of e lo of s gy

._)\)JJ
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gl baal el 5 aull Y 03 700 mss 5l 800 (oadl < law s
500 4 gom of Adle com oW el g Lo 20% s 8 s 300 i
sl venly 28% ey Loy i) AL 5
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 gl gl Rkpeal) Y ADISD Bagall s gad Aol i lingle
A5 Welsd e 5 20% o ke lag Lo i il Laoly 5 s
ton beely 8 b JS )y ol ity $700
(20%) (700) = 140 doliars
19 5k 300 par on ¥
(140) (300) = 42000 dollars

Al ey ol Y e x sa AE 8 e SO0 a s of (ol s
oAl pras ol re om QAN Jiey 535 (x-700) ¢psSmsn 8 s S-S
10580 ol g Ay o8 UL
500 (x — 700) dollars
300 g ey 55 (5 B00) ol paand zra )} & samna 8 Lyl
o ) $500 (x=700) 5b 5 3 s 500 g oy Ad) Wzas $4200 5o 53 s
il g e
42000 + 500 (x — 700) dollars
ol tend o) 8 m e 28% 0% o g gt o Lt
g Jous sl a4 800
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18—(,700)(800) =156800 dollars
100

On b costhall ol i) A g s ot Tl
) Asleal
42000 + 500 (x ~ 700) = 156800
Ll aaly ey Bladl) Al Jad dalad o il g Loy
42000 + 500 x — 350000 = 156800
500 x = 156800 — 42000 + 350000
500 x = 464800
x=929.6

500 i ol (305 o K1 $929.6 s gl s of ih e
LA

ot Lsi oy of e L D 5300 $50000 e ol Ly
grotes j PLEWA] & T% Aty iy OT c__dnﬁm:\ E) C.‘LM'“ 13 w$4000
Dbl il e ey 38, 10% Ruaty s yphs <6 4 152858 5
Lo O () 5kl B ) it s st $4000 e i contll 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.

A g paind A Y ol o gl Jiag X of il
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5 (50000-x) s 5 ska S AS 2 pa el g3 hsall (fd SN

. 7 5 . W

el U (m)(x) 5 eBuall ae Jaall e o Adkig Goges 3 Al
sedbosha JEY)AS al aa Janl (e Al 0 g 530

10
(ﬁ)(SOOOO ~X)

g Ml G e daliog g g3 Ml £y ena ol WL
i HEVL TR AEN |
7

(100

10
)00) 1 (50000 - x)

.$4000 O Q‘ (e ) qlllj
Bint g x Gad ol sb o il e cung ol gl (i
S sy ey Aglaall Alslad)

7 10
——)(x) +— (50000 — x) = 4000
(100)06) 100( x)

L) Alead 538 ol A S s g Lol
7% + 10 (50000 - x) = 400000
7% + 500000 — 10x = 400000
7% — 10x = 400000 — 500000
3x =-100000
x =33333,333

ol 5 $33333.333 sl FUHWA] e ety o PRI ¢f ey ey
$4000 Jasll iad $16666.6667 adsad 55 5ha Y1 AN ae pei g
daall 138 Lt o
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:Quadratic Equations . Al e stalf 24
& Quadratic equation in one variable s/ el Ly gl 4 lsladl ‘
Al alall gl LA ey L3 Aldal

General form of a quadratic equation in one variable is:

ax®+bx+c=0 , (a=0)
aand b are real constants
.Standard form Al daeall; day 3 Aslaal dipall ol o xig
Leba 3k gl M Gy Ay i o) (s (350 g
IS

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

1- Solution by square root.
‘ cgman A il Al gy Jad
2- Solution by factoring.
Jal gl A5 3l A5y ey Jall
3~ Solution by quadratic formula.
‘ +sal 3y sy Jal
4- Solution by completing the square. :

oAl U] Ry Jad

crens hng 1 el Jmd o cong b o3 e L st Y
sl i ey ax® + bX + ¢ = 0 Reladl Akl Lgeall Y aagany LM
q’m_; roots Aaleell 5sday e L ..)L.;g’l L.Si oJall .!l;g}[ stef lj)LaH Lgu}
‘Solution Jal dbluy o General solution duay 5% Aslaal alall dalt i3
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:Solution by square root (a3 il kg Jall 2-4-1
¥ aleadl o dlagy dlldy Dl oS oo A Sl edd g osa
S g ) 2l

The following example illustrate the square root method

@l il A5 5k dassaly I Nl da
Solve the following quadratic equation using the square root
method

a)x-13=0
e deand Jibaall Lkl 13 ddlaly,
x*=13
2 N 13 g gy A 5 25 s 2l g L Y1
x=F413
13 13 o L s Adad o o D ey
set of general Jall Ao game Jiay b JS3y Joadl 1aa 418 S 1y Sayy
1 LS solution
S={+13 , -13}
b)2x* - 6=0
oo doans Abibadl 3R 6 2Ll
2%°=6
e a2 o Lasilyy

|
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A3 43 m A ) Al da o Al ey
Sl Jall fe gane A8 Ky

S={+3 , -3}
¢)3x3+12=0
e Jeand Al b ka (4 12 7 shary
3% =-12
igle ol 3 o Aaillyy
=4

N PENGTRNINT RITPIES BPY IR PIVE FPX PR - T PN PR
Mo p Ua g il Aalaall S8 Jo n g Y A 20l 28
There is no real solution.
:Solution by factoring Jal g2l Y 4i3a3) 4k Jal) 2-4-2]
ot aldad 48500 oS A il Aldlall Huf Gy LB LS 1Y
4y plall o3¢y Aalaal o pylais

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

& olls ehladl dpala o adied Qa4 50 Joad ditay
ol gl Tl a5

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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e L3Sl Lagha sl 1S 13 iy 19 1 jim
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Al peniiins L il o apantl (Tl 3 e s g

e

S8 o il 28l ity AN Ly ) W aladll
Solve the following quadratic equations by factoring, if possible:

a)x°+3x+2=0
Ll A8 el cdbdead g s sl g
x+2)(x+1)=0

o il
x+2=0 or x+1=0
1on dall o Jaly
x=-2 or x=-1
A Ao semall 58 L gl Ableall da¥ dall of 138 iy
S={2,-1}

)3 —6x-24=0
e dani 3 o Alabeall dg0n apen Aoy
x2-2x-8=0
bl ot gl ) Qe ooty
E+2)(x—-4H=0

sefd el
Xx+2=0 or x-4=0
isn dall ol Ml
x=-2 or x=4 :z
S0 o gaaall b oy i Alaleall plall Jad of b inys

S={-2,4}
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Q) x*-25=0
tole Jeanth oSlef Aladd) o cpo jo oo G pladialy
(x-3)(x+5)=0

ol S,
x-5=0 or x+35=0
5 dal gl
x=35 or x=-5
A Ao panall g Lo il Alsleall olad) Ja) RS =
§={-3,5

Lads (S %2 — 25 = 0 Ay 5 Al o3a gyl Jp8Y j0 gy
=TS o Nl =25 JEIS e A i) Rl LY 35 k)

b osa Bk e D Rigna a5 Aalas da oS 4l 0 Ve
Gy gl calad) Ja

We can solve a quadratic equation by one or more of the solving

methods.
) 6y* =4y
e choani Uadl ik G dy s
6y, —4y=0
tle duand o fide JelaS y gl ailyy
y(6y~4)=0

RHESE
6y 4 =0 or y=0
sh ol e dully,

5 T i Al da of 108 e
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e)6x +Tx+1=0
fode deand Jaladl 435k Aaiely,
Gx+ D (x+1)=0

ihd il
6x+1=0 or x+1=0Q
i Jall gl
6x=-1 or x=-1
-1
X=—
6

e ganall g Rgrge Qe da o 138 ey,

(L AN disall) Spaall A3y by Jadl 2-4-3
Solution by Quadratic formula
ol okl A e i gm0 Al S5k gl 33 e
) om0 Nl £ gpen i etand 1 (s By o Lty Sy,
AT Gkl jaad Lasi a1 i i L Cam (R A
sl Y gl
(SN A 2 Nl Lalel il Y gl

ax’ +bx+¢=0 , (@a%0)
45 by amy L o quadratic formula Ay i Lagal Gk old

1 VS 0sS raal
_—-biw/bz—4ac
2a
il Aadle Dla oo ¥ da g et il 68 o oSy
Opids cpls llin of e dlld s Fmga ol 1a Al oS oldbP—dac

X
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Ja dsa o ld Jad zero kel 136 Aoyl € 1Yy ;A Vel
(e 1agh Aol il 13 Fa il 1Y Laf o il Adlacall 1 sl y (i
.M}i@ﬂtﬁawgﬁadaaﬁjem

gy phoy g A Y alaal Ja) AR VL b B dlall AR
gag il Lapall

g il Dapall 48 pla alaaiily 200N Gy Al Alaad s
Solve the following quadratic equation using the quadratic formula

X -2x-1=0
L Alleal ek S0 @.,u;-,i Aan A Al JE 8y A iy
:QTL;' i
a=1 b=2 , and c=-1 )
o Al
x= ~bFb ~dac
2a
<= JCDF N2 40D
20
‘e z+«/24+4 :2+2J§= 2+§~/5=1$\5

1442 or 1-+/2 Lo Lpmp A Ldaall b agn s 120 )
NS x oo Al lileall & (gingas Jal e asTilly
X-2%x~1=0 when x=1++2 we have
(A+2) =201 ++2)-1=0
A+2:B+2-A-248-A=0
0=0

e dadl of iy 1
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LalatiVly )t glall (0 UGk & palotl i

also, X=2x-1=0

(I-2) =20 -42)-1=0

A-242 +Z-A+28 A =0
0=0

when x=1-~2 wehave

gmmaa dall o e Ve

A Al Rapall Madtiidy A0 Ly il Aslaall Ja
Solve the following quadratic equation using the quadratic formula

X2 —4x +4=0
rel o By i AN L) AN Ly s ANl 03 3 ey
a=1 s b=-4 , and c¢=4
1l 2 By ) Bl 3 im sl

. ~bEAB —dac
- 2a
o T -4
201
_4FA16-16 4340 4,
- 2 2 2

x=2 o s siia anly da b Aum sl Aladdl da of s iy
T iaa (g st b — 4 s ai of ey b
2 x dad oo Al a5 Alluall 4 (g Jad e B

fke

—4x+4=0
22 +4Q)+4=0
4-8+4=0
0=0
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Solve the following quadratic equation using the quadratic formula
3x*-5x+6=0

2 aad el QAL Lm0 Aol o34 i
a=3 b=-5 , and c¢=6
t0f aad Tgng Al ipall b il

_ —b¥Vb —~dac

X

2a
x= —(=5)F (=5 -4(3)(6)
2(6)
‘e 5F425-72 _ 5F-47
- 12 Y
Sl Jala ol o oS8 ol g Gy Al Al wdgd e Ja aa s Y

ol

:Completing the Square Method a sall Jlas) Ady ok 2-4-4 ‘

Sy Agegy 7 ¥ aledl Jal dagal b0 e gl Ol &5k a0
Uit o Byl o3 iy g ) ¥ olad) pliadd pasia Lnd L3y <
o ol L sk Allas Y ax” + bX + ¢ = 0 Ly 5 Alslaall Sl 5
Al a0l o g find el ek W (L a8 s 8
(X+AY =B JU puail

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 solutjon.

1 VS Ay phall lgd g 4000 ARaY1

ol 0L 2yl sl 2 gm0 Aokl Ja

Solve the following quadratic equation using completing the square
method

*-2x-1=0
tte duans Mabed skl 1 el Rl
*a2x=1
Cnomg g Al 3 bt atiliaf oy (o3 Rl a2 ol Al oy Sl
S8 Ly gy il
(Rule) sa=lill
3 i 52 e x Gebae Lasy 585 1 g 3 Qe S Levio =
skl
Ul Gy qnan i T 5 glan Y %% abra g8 Loniee Ldl =i
Gl o A1 g ) aall il mread daall 138 o te
hef (7) 5w
il Jlall 13a b Adlaall & 5o S
-2x=1
Al it W8 B85 2 g x dalae o5 1 (g b X7 ebaa o
e omay = (17 = ("
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-2+ l=141
Ke2x k=2

el Jomnt JalSH g el sty g

x-17%=2
fle Jhand Alleal okl 3l 3alys
x—1=¥w/5
gl Aaly,
x-1= =42 or x-1=+2
ol o
x=1-«/§ or x=1+«/§

1-42 or 1442 Lot gy ) otaall oy 2gm g lld ing

oAl Jlas) &y gl kil A e 50 Rl

Solve the following quadratic equation using the completing square

method
2x2—8x+3=0
tole Juans Adbead sl e 3l 3 )y
2x2-8=-3
fale dhasi 2 o Aleal sl danihy
x2—4x=_—3
2

S T 530180 ¢ Llys o sal JaSY ol i
=4 _ e
(2) =(-2y'=4
e duantl Ahaad) i sk

2—dx+4= :;+4
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L [eN ] Pt o 3|y i e e s g

e duad el Sl

2 5
X=2)' ==
(x-2) 7
:Q‘ggi
x=2=7F &
2
Xx-2=- &l or x—2=\/—§-
2 2
:Jgi

5
X =2- /= or x=2+J§
2 2

:mwy;u;u%wamdmw,

x=2~\/E or x=2+\/§
2 2

Ak A A cNaaal Jad Lol il sl ) shid) (el o Sayy

:@?Ls &l Jlag)
The following are the steps to solve the quadratic equation by
completing the square method

ERYSPW RUEL PN RO B ARUS P TEL RN, 15 EURD B
BERFLY

Add constant 1o both sides of the equation to remove the constant
term from the left side.

saly b ¥ Jdnall S 1Y 5 Jalra le ikt 1ol 5 gt -2
sa g alen

Divide by the coefficient of x*if it is not equal to one.
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Ul Gang Atlaall a1 Lo plall g el JLaSY (MY 5 el -3
Sl ;5 652 e x Jabra dend e dle Joass <l
To complete the square in equation, add the square of one — half the
coefficient of x to both sides.
S Lag g Bolnall a1 Gl granmy o dns tad ol 5 gl ~4
stadl of ol sy ol Ty o s 8 Almall k) (8 5l 32l
A 5l Aaleall

Now the left side is a complete square, take the square root to both
sides and complete the solution.
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Solve the following equations
DI+Y=5-Y
2)2Y -5=-3Y-15
NAY-5(1-3Y)=1-3(1-4Y)
43x-2+4(1-x)=5(1-2x)-12
H62x+1-202x-D]+4=4[1+203-x)}

6 3y -7 _r+l
2 3
"1 2x-3 2-—5x_3__(
4 3

1 12
8) ~(2x+ 1)+ —x==(1-2x) -4
)3(x ) 5% 3( %)

9) l + l = l : (a) forc s (byforz
¢ x 8
10) Z + i’ =1 ; (a) forz , (b) fort
Z
1) z= xl-ty H (a) fort s (b) fory

1(14-12) Aty 4000 k) I
Solve the following applications
OV deal e dadf o o G oIS deal e o s el B (12

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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T% Ay o pltiaal La cpbanin Sioy (g3 5 10% Haais e ude e uh (13

Lo $1200 56 ooty e ALlS A jee 4lle Jran Lo g pmsna
Sl (a A JSU pedtiad] ilaall 5a

Omar invests twice as much at 10% as he invested at 7%. His total

annual income from the two investments is 12003. How much is invested
at each rate?

Lo g sanas 115% s e ST 10% Zpud $5000 e dene i il (14

G el g Lo B1500 s ¥ e baal g Al 4 le Joonas
Sl (o dpus IS i

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 Aol (kb e sy Tl Ay 0 ) Ja

Solve the following quadratice equations by any appropriate method

15) 15x* = 30 (x + 2) 16) 3x 2x - 6) =-2x +3
INKE=dx-1)(x-2) 18)2x"-6x—-4=0
19)3x°=12x -4 20) (2% +3) (x +1) = (x +2) (x —3) + 4
212 +12x—-2=0 22)2x° + 4x-8 =0
2322 —6x-2=0 24) 2%+ 10x + 10 =0
25)4x% - 8x = 3 26) 14x+ 6 (x>~ 5) = 2% - 6
27) 2%+ 6x+2=0 28) 4x> + 6x -8 =0

20) 2%+ 2x—6 =0 30)2x% + 10x + 12 =0
36X (x+2)+T=4 Wy x+1)?=2x-12
3R -5x+6=0 M P-6x+9=0

3K -Tx+12=0 36) K +dx+4=0

3N 2% +5x+3=0 38) (x+3) (x—3)=x-0

39)2x%+2x-3=0
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Introduction de.aa 31%}

Real Numbers Adiadl 53291 oo i yatll J 31 vl 6 o
daeY) s Jlo Gl 3 ollh Sy Their Properties ieslall le—iailias
cidad Jo il 3 A il 35 Meaning of Reals Ligall
Linear and Quadratic Equations In One 2aly y—pdal dngy il g 43 Jadl)
Juadlh 138 &g Their Solving Methods t¢f duulial Jali (3,Ja s Variable
Ll New Mathematical Concepts s &y s malie o Caaill 2y
Sets e gl oo YT Liall Sac) ey pallaad 5 iy iy Ay ADIe
Linear and aaly ey Ay il g 4gdasd) cliJloal) 5 Intervals <l yidll
cliglaa e Gaaill LA 3—e Quadratic Inequalities In One Variable
o S Ja gt XS 5 IKH Lgilidat y Ledlad sl o W ) sa )5 Tnequalities
b elui S5 Applied  Examples iyl Y1, Examples Aty
Dol (5 finguns Akt JSLEAD (0 S Jd D e g B3 Y)

‘Exercises A5.Y) e LIS o 43es o
4 iy Sets e sendl 32 Cinpal oy e B ondl Ganiin
3-4 Gl g Intervals < >l 3-3 iy ol 5 Set Theory e s —asall
adl g Linear Inequality In One Variable aaly saie; sl <l sy

Quadratic Inequality In One Variable 3al 3 ey daay il cla i 3-5
-Absolute Values Aillad all 3-6 Cinpall T sl
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Sets cile gandi 3.2 |
:Set theory wie gasdl 4 daig '
How to Deal lgne Jalaill (305 Sets vile gend) go il fan o
iy yad A3 slaay Their Relationships lgwail 3 ol Bl 5 with Sets
1Y Y set e panal

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, Ag, As, ... 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 all households in Amman.
4) The set of Integer numbers.

s e g gand b set Ao sanall of Dol 2B e B D
55 (A A panad 38 ida wilia gf dia Ll 005y o (= )5 elements
Y- RUNENPRITON I SR PR IS 1A PRSP LI P N i
Al Al 2o ppen o damaall 3o do peaa L (il
LDy e ponall Ay i s} 13 5 Lidas Lol el

Y 13 DA e iy W sabe aca il enall g yaiu b Cua
asYl e gana e Jalall § 4080 L 58 A S DY

:Methods for writing sets <l senall 408 (5 5h e L

1) Listing Method:

" if it is 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.




RN

The general form of listing the elements a; , a2, a3, ... , & inside
the set A, me have:

A={ar,a,8. ... 2}

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

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

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

1 2 3
A * % # or 1 2 3

-«

vy ga Jalailly e yanall i se 3ok gl el Gangy Y a g
1Sy e e pane A5 i pet) Aasiial) AR
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Write the set of Natural Numbers dmadall ¥32Y) de yena (58

Sarsel 2,3 3 A e ka5 LS gkl daet)

N de ganall Bidis N jaslls Apepgdall Sa0Y) e pandl
N={1,2,3,..}

Write the set of Integer Numbers Asssaall dae¥) de gana i)

LiNiaay N Apmpalall 3369 b Lok ledin s 8 LSy damnall da oY)
I el dspmall 3221 de sonad Jags ¢ el Ay A0 ) o 8 Gy a
S A panall Fidiy
I={..,4,-3,-2,-1,0,1,2,3,4, ...}

Write the set of odd Naturals 4@l Lsadall Saed) e gena Sl

S NS Aadall Fpekall dasY) e Subset s (b de panall 528
b A Sy e sendl o off Ml gt d il ol 0085 o Apals ]
A={1,3,5,7,..}

7,2 cpand G Agnpslal) MacH e pens (2SI
‘Write the set of Naturals between 2 and 7
:gﬂ\su&u\zu&,j e gl Ao geaall oda AT
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}




W

e

e

¢) 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}
Ghany (o el 5 39 llin o Dol Ll (Pld o B a3l
Gle ganall A Chuay ik o Ld Asdal cdojiedl DA e e ganll

\Listing the elements 4.ilall

Write the set of Real Numbers 4iall 3221 4o jana i)

s W sha et (e Y 5 Bl A88a) a0l iy 1 LS
Ll U lasldicl 5 g Listing Al 485k oashal agdind Y Lold
ting Mg Ao panall 538 Cpanis AN pualiall wpen wand Aypecal
1 A JSal Rule 5201 46 5k oladdud U

R={x|-w0<x<oo}

7 52 ol (o sy Bl AaeY] G2 yane 8 -
Write and graph the set of Reals between 2 and 7
Lliaa s Zagyf s o4 Gl (4) e (o atlandla 33 LSy
: L_;le a8
a) 2 and 7 are included in the set, say A; , then:
Ay ={x|2<x<7,xisreal number }
b) 2 and 7 not included in the set, say A, , then:

Ap={x]2<x<7,xis real number }
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¢} 2 is included in the set, say Az, but 7 is not, then:
As={x]2<x<7,xisreal number }
d) 7 is included in the set, say Ag, but 2 is not, then:

As={x|2<x<7,xis real number }

e gana had sMal day 1 CaY f Aladle S Loaf iy

i
Upalh e panall 038 ausy oo Ll
2) oo
0 2 7
Ay
b) {terrrnsrrr
0 2 7
Ay
1 1 2l
2 0 2 7
i1 rd A4 1
) — !
0 2 7

Dy avms plandy o ganall (pe 20 Spantiy iyl W asil
1S Badias 3e )5 Ame
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 also
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 Q.

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




HRC ]

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

1©

Note: From the above definitions, we can notice that:

U

1) Any set A is a subset of the Universal set U
Thatis , AU

2) Any set A is a subset of itself.
Thatis, A CA

3) An empty set § is a subset of any set A,
Thatis, 0 C A

Therefore, we can say, in general,  CAC U

1,2,3 353 2 al cile seaall i)
Write all subsetsof 1,2,3
O Lo o (A subsets 48 3ad) e ganall o Jail oSy iy
§ A Ao sama sk T‘yi;ﬁ@ 1,2,3 Ja AREL Y
330 5 (3} 2} {1} e panall 5 53n o SIS 2§ 3 ali 8
{2 ¢3h el ¢ 3} {1 ¢ 2} e o) Ao sl iany e i S e
{102 03} = U LSV e panal 560 Lpmiony s 4D Sa91 32yl
fp Bl o sanall i il
Subsets: ¢, {1}, {2}, {3}, {1,2},{1.,3},{2,3},U
‘Relationships on Sets il panell lgihadla pa ) iDL oo L
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ol I, T pyiall o Lgitiniasy Slaala ¥

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

U
(@
2) Unijon: 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:

6]

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:




MalEET

L S AN U=AUB GIKEN ey il o a3l
LA i gAY Ll ¢ el
bt A DY Gy i Gy el AL il D last ol
(VIS ap ld e Lt lasla
DAUA=A , ANA=A

2AUB=BUA R ANnB=BnNA
Commutative laws ol dpals aniy

NAVBUCO=(AuB)LC
ANBNC)=(AnBINC

Associative laws &L dpals  jasily

HANBUO=ANBUANC
AUBNC=AVBINAUC)

Distributive laws g5l dpals ceutiy
5YAuU=U s AUugp=A
ANnU=A N ANno=¢

Identity laws saa il dpals caudy
AUA =Q s ANA°=¢
Complement laws desiall dpald  cauds
T(AUBY=A"NB°
(ANBY=A"UB°
Demorgan’s laws (h& s ge (g3 (i 8 candly
et Dol Sty Jalliasd pastius A1 BN aay = L
:‘;'NlSLQ...'a)a
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ol Ty Al 3] aglal o Lgiliask y wrlaila 1l
\

S 5 el e geaall (il s U= T of ol
A the sct of integers greater than or equal -2 and less than 5.
B the set of integers greater than or equal O.
N the Natural set.

e pandll (g0 lale Jsmandl Koy il e panall dn 5 DAY 28
ke
U=I={..,-3,-2,-1,0,1,2,3,..}
P e pemall Ugd) JEaD Via b
A={2,-1,0,1,2,3,4}
B=40,1,2,3,4,..}
N={1,2,3,4,.}
NAB=NsNUB=B il NcB o bs Ladls,
Bl e G Lo Ll A
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 dggall 3ol do pae S U ¢f 3

s

A={x|15x<2}
B={x|1.55x<3}
C={x|1<x<4}
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D={x|x24}

o ganall (o lgle Jpandl (Ko il e panall sn 5 DD 338
.okl

Ly AnC=A 3AUC=C o gy AcC o s sl
O ol e Lol S (A A, D f il as AN D = ¢ of Load
sl

ANB={x|15<xs2}

AUB={x|1<2x<3}
CND={xlx=4}={4}
CuD={x|1<x<}
AuD={x|1=x<2}u{x|l24}
Af={x|-wo<x<]}u{x|2<x<oo}
B ={x|we<x<1.5}U{x|3Sx<o}
Co={x|w<x<l}u{x|d<x<m}

D°={x|x<4}

A o panall i day i Al DY s
Find all relationships between the following sets

ayLetA={1,3,5}andB={1,2,3,4,5,6}
we notice here thatAgB

byLetA={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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:Intervals i pall 3.3'2&\

D2 e gonal il Apald (e Catall sy B b LS

io» Properties in Real Numbers Zigall 2lae YV as¥l,

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

S S LDy Ll a3 Chumy o 5K i il 1 by

1 IS 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|xisreal 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 numberanda < x <b}

c) Semi closed or Semi open intervals are defined as follows:

[a,b)={x|xisreal numberanda £ x < b}

(a,b] ={x]isreal number and a < x < b}
boaghalfa,b) 5(a,blcfa,ble(a,b) a1 ol il graal
oo g a Y da gidall 5 sl of Cuny endpoints 34 1o Legd Ao o6
Eﬂﬂ!@W\M\&g,ﬂ&d‘:ﬂ\h‘hﬁasﬂlgcﬁid asll

(IS B i K ey (3 JSAY e Sy e

L

70 a)(a, b

oy

bfa,b)

[Pt

e

i~
o
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1

e
a b

(a.b]

iy gl sy Bl B o ) a0 g2 e lis BBy
Ll ) b 8 LS e pandd

Unbounded 5353 Ll e il owny ol af 1 Ua 5 LY sy
o asite (5855 Agma Loy T o JLA e ol il aaes il intervals
r M nde DS e s Adina Radly gty oo e T2 o oo

{,

a)(a,o)={x:x>a} o

b)[a, ) ={x:x>a} k

)

) [0, b) = {x : x <b} .

1
T

d) (-eo , bl ={x:x<Db} 5

PPVRYRLI - PRI R AN TR WRLIN o P g
IS Llidle

write the following in the interval form <4 i JSd&y L‘;\lﬂl [y

a2<x<8
SN, Al B sl ol o3a Jua W8 gl
[2,81={x:25x58}
Sl L) 5
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byx>-4
~4 Aadl e T 5 Aaas il ppan B A il 3l 03 a
(RS
(-4,0)={x1-4d <x<eo}={X:x>-4}
1AL Lgan s

winlg_pidiay Al cililtts 34)

Linear Inequalities in one variable i

Linear equation in one aals yiie dghall daled) oy il &l
136 Cpars 3y siiay Aaladdl ALl iyt oSy el Wl ) LSy evaciable
Sl el aal e saly e Aubsall Al (AN o Sy il

ax+b<0 or ax+b>0

ax+b<0 or ax+b20

where a# 0, a and b are real numbers,
anly Al Aladl o iy e Ly Lkl Aldlaal o iy i 5 LnsS s
adal Jes

General form for the solution of Linear inequality in one variable:

b b
x<—— or x> ——
a a
b b
XE—— or x2—-—
a a

Gpald (L 85 B A Gl 5l g g3l L 3 LY e 2 Y
Lo e A5 AR o ic Tiiad 3aeYH Ao penay dilei ) cagi pl
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sl s Ja ae
Find all real numbers that sutisfy the inequality
a)2x =1
2 sl e Al ok dandy i3 .1‘2%— PR IEA RN
b)3x-5<10
e Juaad) Ayliall okl 5 aaell Adlialy 2 Aulisall 0da oy
3x<15
x <5 dall o Jeandl 3 saad o Aulial (8 ks sl B ey
c)3-x<2x+4
:Gln Jeasdl dlaal uﬁ_)ﬂxu&;\aaahgm\ sda Jal
3<3x+4
e duandd Alaall 85k (a4 daall 7k o gl B
-1<3x
tdadl e Jasii 3 sl o Auidl 3 gl ey o g )yl

1
-==<x or X2

1
3 3

:Solve the foliowing inequalities A8 Cudsad Ja aa

a5-2x<7
tle Juaadd Bliiall 85k 00 5 daall = ey o Al a3a Ja
2x<2

O tlod e e o Jad alady (-2) ased le il 4 ke Gasd oy
fle Jemnt il p ALl JE8 e s ase e Al
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Talas iy Aol gl o Lbazba; olal T |8

X>-1

b) Sx—l<x+3
2
33y B ke e (S Lo e b3 Al (S
il Ut dluad ciles) MJ% 2andl (g Lyl i35 2

10x-1<2x+6
Joan bl 1 ssall dlialy S5 Rifiall ok (e 9% gy
e

8x <7
tsay dall o Jas 8 A.\d\éc%w‘qﬁ‘)}nwmji)‘e&b

7
X<
8

Al s g hall Antiadl ds
Solve the double inequality for x
S<2x+7<13
U o A JSA dauey b x seial el A g2 3 Ll a8
YR E T ER N WE RS R ER
tele dianit Aaliall ada q\)u@a,;g)ﬂ Al CJ.LJA;
2<2x<6
taydal o diand 2 ool e daudllys

~-1<x<3
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SEEERRRPHPRIN
Solve the double inequality
2%+ 1<3-x<2x+5
8 e Ll 8 Y5 Usle A 5o 3all il (e g it 13 Joal
P NFRTEN
AV aad 2x+1<3-x
Al Aalgal 3-x<2x+5
3 S B o lgia S oy psi o

a)3x+1<3-x

4x <2
1
X< —
2
b)3-x<2x+5
-3x<2
X > -—
o s el Al a ofd

1 2

X< = and x> ——

2 3

A Al Sy Jadl A oKy

2 1
—= <X
3 2

LY aaad and A il i 588 il ek ce W
il y ¢ W (16) JBal b yin jay o (g3 s Manufacturer’s  profit
Mad il K, M (17) S 8 gios o2l 5 Tnvestment L)




o i SURSE, T 5 o Tall 5 Uik s slaal ol |
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i
{18) Jah b i 53 5 Production Decision d—sluyl ol < j 30

Al

i 100y 430l Aaiiall 5 32} oy 45 S0 EH__\m

Jead A Ty 150 10000 4 Ao sl ) o Ll canl il Jgal

ananal) delUialy U1 205 SN 5 30a Y1 a3 3a ) T s 80 sos aalynd
B e 32 1000 Le sd Loy s T spud Lgass Lgainm

The manufacturer of electronic appliances can sell all he can
produce at the selling price of 100 J.D. each. It costs him 80 J.D. to
produce each iterq, and he has overhead costs of 10000 1.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.

tol Ml K o gl Vg Aelaally datidll 5 5ea¥) 23e of il

A3l Cost = 10000 + 80 x
Yiall Revenue = 100 x
7= Profit = Revenue — Cost
P =100x - (10000 + 80 x)
P =20x- 10000
Loy (gt Al Anlual 5 atial 3 Jead) i ol ¢ x el o3 LY,
M (Bint U x Aad A Lo sed i 1000 O e
P2 1000

HE Ty
20 x — 10000 = 1000

20 o dall 5 Aslnah )kl 10000 A8l il ods o (Sary
tele Juand
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o Gisdl ea 450 Y o iy o adaall o o WD i

Aol iy uny |l 7000 Jeid JasY! Jlny ol gl g
e camy A 5 el LSt 2 WL 10% &85 dowey (Gl s 7% o) Jonsy
g b S S 500 U le (3adl 7% Jaeally W sty of

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,
ekl o S5 x 58 7% g Dame Lgmdmn (0 Ll o pon it
500 U8V e ayy ity .(7000-x) 8 10% oy dinas Yomaimans (1

40U Aglaall Wl Sl

7% x + 10% (7000 — x) 2 500

o L";T
0.07 x +700 - 0.10 x 2 500
:Q‘ L;T
0.17 x 2200
ol s
1% 117647 & &y nys XS%

el a8 10 1176.47 gy of 08 Juee iy i 0
mall ol Biadl 7% Janally
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cand 50 836 a4 e el oLy il M\csm;uﬁ
Sleall G815 (8 & JAD e lead Baa ph i ol VA canima 50y Leifygs
RSN RS (o 2 s Al iemall (B ansioa 31 1Y U s 1,5 aalp 8
s s L 1 e oalgh a2 of L [y 1l 500 stally
Jads 8501 st oty 1 M b Lpeed Lot A 30 5 gaY)
pinadl

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 I.D. each. Manufacturing the
item will increase the overhead costs of the firm by 500 J.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.

o il A () €5 o g pbvaall Jabs matail] cla i Mash §aY
(LI Y

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

cabia o Led Ja 1000 J8V o il plial 134 olly |
LRI it g
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Quadratic Inequalities in one variable

i
2T el JSAL (Tl candy piies Ay ) Al g3 5 LS
ax’+bx+c=0
where a#0,a,b, and ¢ are real constants
A SIYT aal aady ey om0 Zuliel g et oSy
ax’+bx+c>0
ax*+bx+c>0
where a#0.a, b, and c are real constants
s 25 S g 1) c¥aladl Jad sl 5 o3 b8 sy
FeVIS imall Yl A ARG 5 g 5 el o poideios

:Solve the following inequality 4t dulaal Ja
x2-3x>0
fde Gomndl Alibea Y Ledygi Gash e Y Al 038 Ja i
x*-3%x=0

e Jani x o fdall 2all 4l panily
Xx(x-3)=0

s x-3=0 5x=0 Lad Ay 8 Wbl o of g lly

x=3 o
Y1 sty diad) oo s o kil e ey oY1 Ak
RS
x B e Sl e s b ¢
-3 0
x-3 5, -——= j++++:++++

-3 0




Ty i Sl Ttk st

Jad ol sl iy 535 %% - 3 > 0 Al A pall 351 a3

X <-3 or x>0

s

:Solve the following inequality A8 ey ¥ Aulial s
K +3x-450

A 5 Allae Y Adad Jgad il el b a1 sy

PN

X +3x-4=0
ot duand da gl Y Qb csbad plassdy
X+ x-1)=0
1al e duans Ailaad 3p3a e JS a e
x=-4 or x=1

ligal 5 LaY1 sl

x- 13804 —— ;""":":""""""
-4 01

x+45,4 el L S L LT
—4 01

4R Lasie 5 S gy 1 2305 G ofp Il
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:Absolute values daltalf g (3% 3.6 “‘5‘ .

If x is a real number, then the absolute value of x, denoted by x| , is
defined by:
X ifx20
[x] =
-X ifx<0
for example: 2] =2, }-3] = ~(-3) =3 ,and [0} = 0.

‘f'?.,{fhuc.,A&Lamg?ﬁlkd\@1o‘@zﬁ_,ﬂu‘&§gtﬂb)

Jxf=0 L‘)I <y ixg 9 nonnegative real numbers o go

Tl il s 5 el 8 L e cand gh DY any llia
(A 1an ilaal e s LY c gy 0 YIS lemse s Al

1) If [a] = b, where b > 0 then either
a="h or a=-b

2) If fal = |b| , then either a=b or a=-b
3 = lxl =
4) x| <aifand onlyif-a<x <a

5) x| > a if and only if e:ither Xx>a or Xx<-a

6)labl=1al. b
7 o) _ld| , b0
bl o]

plilyy Aalld) ol o pgie pe Jolaill ABYY immy (im yms p i oYY
ppial Atacaiall iyl y 2 abeall dad odel b 83 255 i 2l DY
(IS Aallaall Lol
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:Solve for x gh Lo JS0 X Lo gl
ay2x-4/=6

o anssdiel (1) () A plastly dilladh dedh Ciyy a3 g ga U

2x4=6 or 2x~4 =-6
1o Jeant la 80 Gilull 5kl ililaall (ila e Band 5 JS Jag
X=5 or X=-1

b) |2x + 5] =3x - 1]

of s el (2) o8 ADL plaitid y Aol Aadll Ciy g g N

2x+5=3x~1 or 2x+ 5 =-(3x—-1)
2x+5=3x-1 or 2x+5=-3x+1
teste ot Tl (3 5y Cilacll (gt che 2a)y S s
x=4 or x=j
5

il ol abaddiudy &F“‘ la e e
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

c) x is at least 5 units from 4: [x - 4|2 5

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

e) x is within a units from ¢: [x - ¢f< a

g




S

"

sl il 33 3 x A oa
Solve for x the following inequalities
a)|3x -4j <5
sed an oDl (4) S8, AR dlasiad 5 A8kl Al Lyl g g STl
5<3x-4<5
4 a0l Aileyy (o W) L) oot dp a3l Al (ad g g il
fde Jand dutinal) el Y
-1<3x<9

sl e haod 3 aael e Al A
—% <x<3
b) [3x-4>7
tf a3 oal (5) by ALY ot 5 Ailknal) Aell iy il g a5

3x-4>7 or Ix-4<7
IS G ol (e S Jaia
3x > 11 or 3x<-3
x>E or x<-1
3

‘Evaluate the following il Lae S zols 20
a) [ 3N=12131=2.3=6
b I(-2) B)i=12[31=2.3=6
CHix -2) (x+3) =[x - 2| |x + 3
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- -2
0 2 | x#-3
43 [+
:Solve the following inequality 40 Luladl Ja
2x~3 > 1
7
o) 2 o3l (5) 8, DL plaxind Akl adl i yetl ¢ gm i
2x—321 or 2x—3$_1
7 ’ 7
AV ) cla e S Ung sty
2x-327 or 2x-3<-7
2x 210 or <-4
x=5 or x<-2




:(8~1) 48 Describe the following sets 4 cie gaaall gl
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 = Zlﬁl , where h is a natural
+
numbers,

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

Ti Tz

A®
3

10) Write S, A, and B. The find ANB,AWB, A%, B, AN B°,
A® v B for the following three cases.

e . *1 *2 #3
fr I 0
e *g *9 * 10

s s
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1) letQ=R
A={x:-12x<1}
B={x:x20}
C={x:x>-1}
D={x:x<1}

Fin: AnB,AnC,ANnD,BNnC,BnD,CnD,A" BY C°,
DC,AUB,AuC,AuD,BuC,BuD,BuD,(AmB)C,
(AUB)C,(AﬁC) (AuUC),AnD, (AuDF
BNCOF,BUCK (BmD)C.(BuD) ACADE,(CUDY,
A BE,ACUBS,ASACE, AU T, ASA DS, ACUDE,
chc‘,BCuc“,BCmDC,BCuDC,chDC,andCCuDC

:(27-12) 4lid Solve the following inequalities 400 cliddal Ja

12)3-2x27 13)31 -3y <5y +7
142 (3x-1)>2+5x-1) 15))L‘L—lf::—>1+2x_l

1 1 7
16) S——x <2+=(x+1) 17) 2x+2 <13

3 2 9
18)7<2x+5<13 19) -4 <x-2<4
20065 ~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)954-6x<12 25)x%-3x> 10
26 2710 5 27)1<1 L

x-2 4

1(39-28) ALl Solve for x iy Law J8 % Lad dady Ja
28) - 5)=2 20) j4x - 3] = Br + 5|
30) k-2 <3 31 45122




|

1

32) <2 33)16x -2 =7
e ) l6x - 2]
34)[6x-7) = I3 + 2% 35y 253 =6

2~x
36) [x + 6| < 3 37)[2x-3|<6
38) [x+2)> 1 39) ‘2_‘451 23

:(42~40) 1180 Solve the following applications il bl Ja

6% gy Dinar Lgho o gy iy LD s 5000 i 52 (40

Glo 0B (g ghu gy (Ba el b 1 L8% o) dae U

6% Jamer et o cong 3 (5 el Bl i Lo i 370 Y1
gl s B

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%.

Baasll g 200 sy Aabeaa Sasg e 4538 L IS g kit 48 55 (41

e L5 g3 30000 o8 38l 24 3y e A 2SN Band 5

Lo Lo conl g odudl) sae 2a gl L s 130 o sasd 5o ¥ fam sl
322500 O le (5o e s et

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.

Bpna o st ol AN 33 B g ol L) deli ol ai e (42
oy AT gan g g iy OIS A5 2 s 8 L) 2liay
inaall AN 26K e 2y S adadl 220 it asd S dadaill 300
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1.90 Jfaies 53al g 8as 5} piea 348 Lo hina )i 1000 L psosd
oy S8 3 L pad ol laling 1 gkl 232 aa )L g
el Ja1a gagiad

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 1.D. to manufacture each gasket. How many gaskets must be
used by the firm euch week to justify manufacturing the gaskets in
the firm.
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3 pglomat altas 42
bluual Hapo 4-3

(a9 aiiat z._ans.:{amw| oy 44
| Jueli4-5

Aty el iseo 4-6

s goally 2.2 %1 Ologiiual | ol Jag.h.-‘..u ¥ alaat! 4-7
Buialaal by 3l giel| Rogiimalf daglant) 4-8

utaid| G¥sladdl uryy Slaedat 4-9

3 el %h&.]!;aa{ahdl Zet314-10

il putie MY Agdasnd (O alaal | Zetani4-11
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ol Jmdll
Syl CVnlngl Aakaily Al gkl
Siraight lines and Systems
of Linear Equations

JIntroduction Zumrflkv

&eaa Linear Equations 4pbsall ¥ slaall 4 jo SO Juailh (o o5
Straight Lines dagfiuual Ja phill aa Jabeill gips Jucdl) 138 omdy clglialis
e T slad Lg3sS gt 0 Lgia gy Akl ¥ sladl B il
Systems of Adedl et Labd o duadh 13 b il e i) €
One Linear Equation or }SI o Ak dAlilea Jiay W Linear Equations
Ty ) palial a IS o ol 18 8 sl o3 <y More
450 Sl b fany) Leiay Ll ol 531 484, all Mathematical Concepts
patiaall Jasll Jie Distances (ki (p 48wl (Cartesian Coordinates
«Graph of Lincar Equations dghadll < aladl any 45k Je 23Sy Slope

B o S Examples A1 (e IS o Lund Jomil cpunins
el (& Jeadl 138 aalia Gl z—a il Applied Examples 4Gl
-Exercises i) (e S o 4tled 8 Sualll cpanipn S 5  Gpplatl

L5880 jslaadt alai 4-2 Emgall 4 Giabie 3o Jeall) (amniaion
The Distance 48wl pa 4-3 g ally Cartesian Coordinates System
Graphing Linear (y yaiel Lghall <¥olad) oy 44 iy ol 5 Formula
4-6 Gzl s The Slope Jaall 4~5 G ol 3 Equations in two Variables
o Akl otk 4~7 il Point-Slope Formula Akl Juall Aiga
4-8 usall s Horizontal and Vertical Lines 4 gead) 5 4 @Y1 cilai wal
Paralle] and Perpendicular Lines saalxiall § 45 3 ¢t ol Gaii wall oy dadll
Applications and Graphing daladll < sbeall s gy liuksi 4-9 Gy Wl
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. Systcms Cropiad bl Y abead daktdl 4-10 Gaapadls linear equations

Nl dald 411 oyl | il 5 cof linear equations in two variables
.System of linear equations in three variables < yie GO sl
:Cartesian coordinates system & 5.1 yI53) gtod) pl!a442*\“f

S gl Juail 3gd LpkaY B2zl ga Agiiad Aol i 5 ey

The system of real numbers pUaill 1% S AT JR WY (o A B gy

£k o G gl Clienll iany s Fiind DY) ¢y e ey ana 5

3280 addition, subtraction, multiplication and division dewdy G yemin s
Ol b Jpealitll B 5 die Gyaall S LS Ll

o 5 LS Bl 391 R pane el 5 el e 5 S
Jidt Aggall HaeY e gana of AiaSY daeW e DA e SV Jra
Cartesian (555 0SH bally bal 13 oy Bpiiad o @ oy aline s
La ey il poy JS8 e Adia)) aeY) e gena i o 4 coordinate
S5y aabaall 138 e point s 33a5 ¢Sy numbers  Line ?G_)SU PR
et Aol el 2080 o328 Jidiy zero point s A Bl Ay s
Bodna ililae s el cpalatl o 3aliakis ¥ o34 oy g corigin
sl Jach) a+=d s unit of measurements Gl Chaa s pasdl Ay e g
S i.ﬁyua 1 (s dun gl DacY right of zero il (e cpedl dga e Tany
-1 5o las Laall g left of zero Sl e bl Zea e Ll Sl oo
A (1) (85 IS 0 gualy i LSy 0 ) Y3

1

-2 ‘Z‘\E

R TR 2 A N

R 4.3 10 12 34 oo
(1) s g2

2.,&33;1! -ﬁ-\ﬁm Ja3 ey
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T I PRSP PRSP VR o b
Jidial s Agadst Aot (e loall ga :Cartestan line g 38 AS) hadl

unit of b 8as 5 positive direction o sa aladl g origin G Ay

4c gana (4 one-io-one aal gl sal g ADle Sl a J dyoay aneasurements
Lo s o 30 sl e o 2 Jalial 5 set of real numbers Lddall da=Y)
.real line &gidal SacY) daay e

gﬁi Laa sl perpendicular lines (padaio oy ysme Wl ()5S Lexie u
origin Jee¥) Al e ladaliiy vertical line (g3 see A1 horizontal line
B gl o e (530 plane 5 fna b i) 5 Jimy Yitke
.Cartesian coordinate system

ptiaall acag s X-aKis pdl (sl iy B pisdl e
Ay A ladalisy Gleiiosl Ghaa g y-axis gabeall Ayl awls (35l
S g il et o Gym (0,0) Akl a5 origin Jead) Al e
e af bl HaaYl s

ol s (Sl Ayl il 55 ALl el e yom
x-axis BV A Aaly sl Aty e Ald) il

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

it b o L gl piill ofd y-axis (gl el e ally L
et Ak il (8 Al il L Qo

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

Lpsdh (5 S5 o a3 D unit of measurements aull Qalie ge (I
S Al S e (e i Al il 4 Sk s Jee 5 5
gl Jiagy Al sl 230 x ) padl Gias Latie Sy e
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o Al 85 o iy pull Gutie o gl G Bl Wl y gLl
G Lo padli o Say Wil different number of scales (a8 8any
£ el

5 sinally ooy L 4f :Cartesian coordinates &y jegfi 81 1 pJadd
oY) ddaiy o sadaidl ) glasl ez 55 s—» Cartesian plane (g b <Y
-y-axis (gabaall syl g x-axis el Sl dliaw s (0,0)

sale functions J 52l 5 equations <Y saell 5 points Ll auy (Says
tAYS Byl Ll

sl (88 gy Wi se Sa plane (s i) 3 point dlais |
order pairs 45 el E!,j\jl A 5 (5 saall 124 e iSa gi 2 uniquety
iy y 5 first number J s G0 Jiey x o s (x, ¥) zaNs e
Aaisll y (gaball Haayl s x sl Sasy) Loas 5 second number o
- xy-plane (s suaall o lgan ) S A5 (x,7)

Al A0 Llsl) oas 5 xy-plane s shuadl iy S (2) A8 JRED
iYL € Akl 5 (-3, 5) iYL B Al s (4, 3) el YL A
(0, 0) ety dhats NIy (4, -3) Bl D Ak (-3 , -4)

Glands Cum (0, 0) oot 2Lais b cpnalaiall gy ponal) Jhoy JS0 138
e g 535 IS ol g s o) 30 ey ) Y xy-plane o5 fisnd
L gran cliag (62 (I gy g o gl il 2t sl il Jalic)
il TS e iy (o305 B g yod gl il 3 M)
il S e ey (63 y ol ol o Tl Y AL iy x ) ALY
oy AL aily x ) R el
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(35 s

-
B X
+ D
p @3
@G ST
_6 -
(2) gy gst

xy-plane s siusd e D, C, B, A b au)

S oy i (5 gl e Qﬁuﬁ#ﬁy&bijwjﬁih)\ﬂj
DA G (e g gaia gy ol Al (Kays (y.0) # (5.3) o

:The Distance Formula skulf 2\.-,;2:45 5\3
Cartesian Coordinate System 4y 3 &l ) dlaall Ui cildasind (gan)
The distance between any (s simell (e it ( diludd) slag) s Legly
il o3¢y Auals coordinates cililaayl YA (ys two points in the plane
il o bl b (xz, y2) , (1, y1) ot il of el il
CBSared 30l Lgd s s Distance between these two points (w—ihiall
il JEls Pythagorean theorem (5 sSdu 4y i Aoud 55 Ladlay
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d= \/(Xz —xl)z +(y, _)’\)2

S AR 8 L el gy Al gy A5y 5hal s Bk ey

sl JESN 0 €, A il g ddladl 2o f
Find the distance between the points (4,3) and (-3,-4);

using the distance formula sMef 2D padiiu Adlaal) Mgy

d= (x, "-"1)2 +(y, ’yl)z

= (B34 4 (—4-3) = (=7 +(=7) =497 49 = 38

B, A Okl s Adlad aa
Find the distance between the points (-6,-6) and (6,6)

Lyl the distance formula ddbud! dapa (gl

d=4(x -x)? +(yz"y1)z

= J(-6=6 +(=6—6)° = J(-12)* + (~12)* = 144+ 144 = 288
d=16.97056

Ofgaall Jagy o 00 (3) 8, S L84 3 62 el Gae day

4 daad Y 2 Al e 3y (1) J Gotall o s st 4 52
Givk a4 2l 1 Eusdl Jay g o Gulal of s 1 dsadl D& o
Dla e 4 Dl Y2 Aiadh g sl (2) A Gt L L el
Ol aal iz 5 453 cinall o e Gt ey 4 a3 25 )
Gkl Aty Aele/de 60 de s daewy 4 a2 duadl g il
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2 L (2) A Gkl iy Aelyfdis 50 e s daaay (1) JWI

B 2 sl AL 30 G0

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 | 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
Town 4 2) i skl
1504 (50,150) (@) gpus
Tows 3
100 (z00,100)
50
0,0 100, 150 200 x miles
Town | Z (150,0)
Town 2
RURT
(3) ) s
(3) JBab puty

o D B s Lo ¢l U5 3 it o3 Gy ad
IS (2) Gkl il o U g e 48 iy (1) Gkl
T bty o il dy Adlnsls (1) el il a1y (1

b FEIN]

-
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LIV Py e v e e o g

di = Jt50~0) +(0=0)" ++/(30-0)2 +(150—0)?

= (1505 +0° + /(50) + (150)°
= ,J(50)* + 2500 + 22500
= 150 + +/25000

=150 + 158.11383 = 308.11388
WIS T) 5o Adluadd ol pladl Ao U Time i ofi il
dy (el Ailunal) 308.11388

Ty el = =514
(T e S (U fielaly el = 60

Aelu 514 s Al adgd o 0 gl of 13a dnys

g Gy Ao shid) dp Alalld (2) Gkl Bl el 1Y LT (2
b Adbuual

da = J(200~150)% + (100 0 + /(50 — 200)* + (150 —100)°

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

= +/2500+10000 ++/22500 + 2500

= /12500 ++/25000

= 111.8034 + 158.114 = 269.9174 = 270

1 VS Ty b Al oin il o 3 Time gl ofd Sl
da (¥l i) 270

T5) (e M = =54
(T2) &3 S (e fiebdlyde ) = 50

Aola 540 s a0 odgd o DU i gl of b iy
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514 gy (1) Gokd dla of Gl o oy Jsi o D e
O S i g Aol

0yl Adaadel) i stad) ,uu ‘5 4—4%

Graphing linear equations in two variables ¥
Loall S JOAL (o8 fay A e o ol Bulaadl A aladl
R ]
Ax+By=C

(e Lt B, A gl (Kl Alde Sy 3 o0 C,B LA o Qi
.Standard form 4l Axually dapall 038 iy

A N dred Ul JE Jagen e

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

o ggen gt gl U Gy gy pitas Adad L xe lgngany
.standard form Saula! Aslead o JS81 Y dolell LHCES e ¥ aladl

A3 ¢pe ordered pairs 48 yall £y Y1 sed o ki Aldkaall Ja LS
-salisfy the equation Adasd Fiat Al 458a1

bl Jad s (0, -3) Al el 30 i Qe Jed

Bx+dy=-3(0)+4(3) =-12 10 My 3x4dy=-12

Ut pand Ao panal) 58 0 psies Woleall solution set Jall de yans
lalea

g giad Wild (0 il graph an equation Halea) aay 5 Ledie
set on a rectangular éoordinata system ) slasll Jylatiasll 3 Jadl oy ana
(S S Lstraight line aifive b J<3 o Jgall f Bl pen 5S35
dipalls linear equation in two variables (e g tadll 1 talaall 100
Al




1
j R LT e o3 sy GG s

ks Sl b, m gl Gy

(i a U5 o 058 Ly of 5 et Al Jiai L
B Sl x Lpadl Jey et sleis) e Jy JSal s of s
Sy b (j_g slope of the straight line afiwell ball Jua oy m dsmx + b
intercept of the straight sfied) hall galiall Saail o alaial o el
BaY s U85 bagie yand sibu haseial o 5 line

A e o hals Ha by = mx + b D Ax ol S Al
B#0 s Latie Ax + By = C I dapall

o ot st Ll i cgyfipeall G ol oty sy o (S a
& Graph any two points from the solution set Jall Ac ot e (it
cpisnd) Jasl s ) Jiagd dady il Jumd

) Bl W yeaxis f x-axis sasl e i pidl il o Lovie
S 3% L 5 intercepts adatilh cBldes o dafliaally and ol WE
S LAY y Gl Sx = 0 o el il pa cladlil o3a ey it
of i i -intercept N el Yo Ayl Adaal) b g i Y
Ualea oy dyload Lalaall 8 imysnil e B8al] x Sop 3 0 ayy = 0
oy oSt on jad B AL st of Uil skl sy - intercept ol
Sal) Asball sy g (ol aionall Jodlly Logllmd 5 ool ik sy o
ol e g A0 2B

:Graph the following equation 4004 Alslaal) o
3x+4y=12

Al sl (0 mns i g S (ynny 35 el JnY
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ki ~4 gy Al Lafy 4 b Raonse R Uisd U ol g8 (mas

o Badly S Al Aatall il g teaed Jpaal 138 Jead il
ey il Gafhanyl aa Alabaal 1ol Uik Las (4, 0) 5 (0,3) cobaia
ply JRAN WS i 58 xy-plane e JalEH &l ou et s intercepts

:‘;lll“ (4)
y
A
6 -
5 (4.6)
4- check point
@.3)
y-intercept 3
2—.
1_
p—t ettt x
~6 ~4 ~3 -2 -1 12 3 4 5 6
x-intercept (-4.0)
(4) b s

~3x+4y=12 Aslaalf iy

:Graph the following equation 30 alaall pus

S i oty dag LSy gl el
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1A (5) By S 8 LS oS

>
»

(2,5)

(5) o s
y=3x-1 Ailead) ey
:Slope d,,&l 45']\,

Gghall Aaleall fagall ailiadll e agitudl bl slope el —finy
el 558 04 Vgl afionall Jaall and) bl T 3y b (o ) (e
L&l am el Al ey sl cslope el <D o3¢) mad y JSA Caerstd
U3 e edlad (S (%2, ¥2) 5 (X1, Y1) two points (ki el sl wal

:The following formula 46l dual

mh Ay _ Rise

m o=

x,—% Ax  Run

xtt i o x Aad 3 sl e oy Ax ) Cum
ylba T, oy Lad 8 il Gabia Jio Ay ofs
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1Ml (6) 8 JSN (a slope aall (gine pgd (Sas

Y
A

(X2.y2)

(4 Rise = Ay = (yzy1)

> X

(x2.y2)

x50
Run = Ax = (Xp-X;)

(6) by Jsa
slope Jpall fina ppla g

12l aad) Wl dljhn oo Y1 el Bl el f U s
wima gt agage st e 53 peall sl

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

ol Jially ol limd (as

sl e s O tenall il ol 2
Find the slope of the line through each pair of points.
a)(2,5)and (4,-7)
(y2) = O Gy = (2, 5) of Ll il oakisly L1 daal ol
RCEY)]
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By _ =75 _ -2 _-12

m=22— o T 70 Tle Tl g

X=X 4-(=2) 4+2 6

L oy AV B st s 0 aied s Y Qe o Jaa
o el b (a2 = (2,9) s Ry = (7)o Ll il L ally

yma _5-CD _5+7_ 12,

m=—=——

X-x% —2-4 -6 -6

b)(-3,-and (-3,5)

tn o (xaya) = (-3,5) s Gy = (31 o ol il

ST h 36D 5+l 6 not defined

m =
%% —3-(3) -3+3 0

pnad) cf gl %= %0 ol e e el o Vaa e
vertical (53 3a

©(6.4),2,2)

3 daall b G, y2) = (6, 4) oy (xe, YD) = (2,2) o ol sl

il S positive G e piied) e 058 o —Sa Adle B3y
Ot o (e ol ptianall Jao 22 Y J Wa h g zer0 i o negative
0 a3 LI Aain e LAY 530 5 undefined G yma e ual
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Line Slope Example
1) Rising Positive (m>{) y
714, b2,
2) Failing Negative {m<0)
m= —l =-1
Ax
3) Vertical Not defined
)
Ax 0
X undefined
(Z,y1)
4) Horizontal Zero (m=10)
A x1y) (xay2)
e Ay _zero
m=—— = —— = 2810
_____X, Ax Ax

(1) p) dssa
Sual i AL L
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LT, Ty b s etk oal ¢

:Point ~ Slope Formula daaillg i Aduo 4-6 %L‘
A} S 5 (x1,1) K Ay m Al (g3 punall (f (ya
i m e old el 1an A e o il A o o ()

=YY
x—x

m

el LS OBl g s paing B o a5
y-yi=m(X-x)
Jaall point-slope formula daisll 5 Jaall dilee o diguall 52 a
pifional) Jatl) Alilas g DA (o abionts 130 daga Aokl o34 5 i
A L pliaall L IS e i Aaii gl 5 Jasl @lld daa 3 jes Gysha e
Al Jiall g oy L el Jaal Al dag LeDIA (e gk
1S Gladl e g

*Find the equation for the line affiosall Jai Alslan ao.d
a) passing through (-4,4) with slope %

Al KAl 5l (4 4) Al

AX+BY=C
y-yr=m(x—x) dpall gty
1 ar
balm= = s,y = (dd) of el il
1

y=4= g (- (4)

1
4= (x+4
y 4(X )
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Y- % X=35
b) passing through the points (-3,3) and (-4.,4)
(52y2) = (-3,3) 5 (xuy) = (4.4) by Jlal lasll 4 Jdan oY
gpy ikl VA LY ainnall e i YT Uil
Yy 34 ~1 ~1

= .

X%, —3-(4) -3+4 1

n

Ol (x,y1) = (-3,3) 8s bl pe gl g mo= -1 el 13 plasiuly
10y S0 pufhaall Jadll Alalas
y-yi=m(X-xp)
y=3=1-(x-(-3)

y-3=-x+3)
y—-3=-x-3
=-x

23 geally AAY cilegauddi of h,&h’é:;:aﬂ
Equations for Horizontal and vertical lines o
8% (s la¥ s horizontal line (Y1 Jaall (3 Bl s S8 5 LS

¢ Al wie x-anis () Hoad Ulpe s By g3 U5y = 0 Jealy
m lghe s e 3 ) sy Jashadll o3y y-intercept y i Jalee a3
0 bl b (g3 sand Jadll Ll Ly = Ox + ¢ o Al o (o ¢ i g gloss
Zugl o yaxis ggaboal Haadl Ui ge Uak Jhoy My x = ¢ JKAN iy
QoS Ledie Adde 3 ) sumy Ja glaill 03a 5 x-intercept X ablil Jaloe paugc
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o B ALY 5 x + Oy = ¢ b Al o (g < jiim gl y Joalae
kil she e dpaaly iea

o (-34) Asiily o (530 Horizontal Tine (81 pifiusal 1l Al

oo Akl dhy e oM 5 vertical line (53 panll aianall Jadll A ldeayy =4

X=-3

Goleagm Jeal o f 1y + 6x = 12 o Adasd Usbeat of o ale 13

aal) pu gl y alelds

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

Aalal dipally el i oy y ol Jalaay pall Ly
VS x ANy ey Slaadl) Haledll Ja e Mgy =mx +b

4y + 6x =12
4y =12-6x

3
=3-=~x
¥ 2
.b=3_,Ay¢l=‘$3dALuobm=—-% ofé Sl

Bebalatdlg 2y} o2d! Ranihicads :a,:a.nﬁ
Parallel and perpendicular lines
Yol ol sie ollaal S Letie llal M(wwt fa g
laY maage s LS5 891 Ll sagee Lanaal (5 of o 1idl Lagee Loty
s oL

Let Ly and L be two given lines, where m, is the slope of L; and
my is the slope of Ly, Then, L; and L, are said to be parallel, written as
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Ly |} Lz, if and only if my = m,. On the other hand, L) and L, are said to

be perpendicular, written as Ly L Ly, if and only if mmy = -1 or my =

~-1

m

J g e s e (sl 0% o ne o S G s

OsSa o sed chadate sl & of W Ay = ma) (g heia Lagls (g 5-Ss

Cile DA e ggliian Gl (mymy = -1) —1 g sty Leghs G Gl

poinse pon dekaia of (53150 A Lide 1Y o sl Joe agiad (Bl

O s il 13 e 2t S clinlll e b s dpad pptea ol
(Yl a5 ALY DS

O laiunall aal Dilee an L afie b Alleax -2y = 4 oS4
painaell Tl pe dalaia AT 5 g Lanaal o805 (2,-3) At 1 ¢ sy
v steal

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.
Banal Y a3 9 e x— 2y = 4 ool pfnall 1t (o day
il dumsigy =mx + b Adlall

x=-2y=4
2y=4-x
1
=24 =x
y 2
1
==x-2
y 2

1 " ) .
m= potdl pindll dadlh e f 130 iny s




T ol ¢l 8 ey Sa T \\2
\

s dadie et oo ff o pllaal ol 1asl T35 g Juid ia (IS 8
A (3.3) AL, g Ly = 2 ol ) e i S
b LS Lol (S pufinall Jaal dlilas
y-yi=m(x-x%)

y-(9=1 -3

1 3

+3= —x—

y 2 2
1.9
=3

el () gl b copllaall Lol Aldles a s
Loglsa o dunlan ol o slindl pfinall Jadl) ga i o S 5
i o m2=1m; £ Gl Bl e o8 iy ~1 g

L

B pafinal) Tl Asbas o I (3,-3) Anilly yog sl 138 o Lass
' ol LS ladla
y-yi=m{x—xi)
y-{-3}=2(x-3)
y+3=-2x+6

y=-2x+3
2ol () gl g3 csllaal Jasdl Aldlas a
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[rem—e

tghs (2,3) Al e W agindd) o gl Y dles 3a
4x +3y =6 M.}Ludl,\uau\&ikmﬂg)\y(‘l
-3y +1=0 Al el adiudl aa sdalia (o
Fine the equations of the lines passing through (2,3) that are:
a) parallel to the line 4x+43y=6
b) perpendicular to the line  x-3y+1=0
A igad mg gl sl o stof Y e i () gl Jad
(S y = mx o+ b Aalall Ll

4x+3y=6

Jy=6-4x
4

=2-—x
y 3

i 0l st 1l U5 e Jaal mulsobm=:3f‘- ofd ol
dad oS s (2,3) Ll juy silym = :3i Lo s cogtld Lal

1 wibilea

y-yr=m(x-xy)
-4

~3=""(x-3

y 3 (x-3)

—4
-3=—x+4
v 3

-4
= X+ 7
Y 3

el (a) gl b llad sl Aslas g
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Tgall alypat day plaall Bt sl Ul it (B) gl Jad U
:qﬂ\Syzmx+b Aalall

x-3y+1=0

By=-x-1
=Leal

Y=3s

Joe ¢ cogllaadl sl g Taclatie s m_-.\sojjm=% o

alilee ol Jally (2,3) Akl 5305 m, = 1‘7'3 =3 Cplhdl b sl
1S Lalag (S

y-yi=m&x-xy)

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

w2l (b) g ol pionall Jadl Bkaa 0

el e o st o 53 e S Sl 2l c_ﬁ\S Ja
Determine whether the foilowing pairs of lines are parallel,
perpendicular, or neither:
) 2x+3y=6 and 3x-2y=6
b)2y+4x+1=0 and y-2+2x=0
Y Ude dld e A chaslaia o 3 i Glasiiadl K 1Y Lo gaa
lpald M 5 L Aumad) Al apaat A Lagha S i Mt

a)2x+3y=6 sl 30 Aol oo oo

Jy=6-2x
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y=2--—X
Sn= -
syl Aol Aaleadl Jas alagy
3x-2y=0
-2y =6-3x
3
=-3+ =X
=R
3
mz = —
2

Gl Gl Legd ity oy =—3—2 and m, =% Cleall 435180 die
sk Lt o) mymy = -1 Legh =1 s Lagapim oot o ool slegia S
Loty Lagd Balatio dagins <Y alaal
The pair of lines are perpendicular
B) S il e S e 2t o sha1 i gl
gl 9 Alsbeall e Slaly
2y+4x~1 =0
2y=-4x+1

1
=-2X + -~
Y 2

somy = -2

Ul Al dabaall e Ay
y-2+2x=0
y=-2%+2

Jomg = -2
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O b cohustatia tegd Cpib ¢ my = -2 and my = 2 ¢ty A liayy
Lgazany ae 44 ) s Aafina CYaladd dayhd Logh HIM my =
The pair of lines are parallel.

sdleadudl ¥ atalf @ y rliada 4 9
Applications and Graphing Linear Equations
Lor sl Mty ol CN A E15 BL Cin g NS e
s JSEW apen el Cinudl Ve (b abiinnd Lgla pud puy At flaay
S Adadll Y

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-yi=mx-x)
4) Horizontal y=b (m=0)
5) Vertical X=a (m is undefined)

(xY) ol Ga s dee Gusk o8 gmny (Ko JRIYT s3n paans
il e gl B il Gy p o Jeanix o gl iy 4 2y s
0o e ol el intercepts dafluadly T S s LS eVl
e lon eguia i L0 Y15 ety ol ) iandl il sy 5 S 2Y)
AT Dlal) ciYolasl

A i) dodd) Adas s )
Graph the following linear equation:

2%~3y=6
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Cany o intercepts biluall gilady Alaial! (Se oS3 Buag o LSy
faa Sl 203 e 203 of oSy Lt sl afadl sl o) 0
ALl g Jad
Al x =0 Laaie
2x-3y=6
2{0)~3y=6
3y=6
y=-2
&, Y0 =00, 2) S AkEl s oy
gl y = 0 Lesie U
2x~-3y=6
2x-3(0)=6
2x=6
x=3
(X2, y2) =(3,0) ipll dhail) i <l
aly y = 2 Lo ol 550 Al L
2x-3y=6
2x-3(2)=6
2x-6=6
2x=12
x=6
(%2, y2)=(6,2) Lol ki o8 WUN
gl (7) gy JEAN o LS Uabaall ) 058 13l
- RN —
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Y
A

T 1 [ T T
-6 =5 =4 =3 2 -l-p| | 3405 6
©.2) -
/"
_4_

(7) b st
2X~3y=ﬁ zJJL'u.“ e

gl sl Alaall o gl
Graph the following equation:

4y+x-8=0
(S Tl kel olad Sy il Gl udiyg
Al x =0 Letie
4y -8=0
y=2
iy =0 Layie W
x-8=0
x=8
dx =4 oS,
4y +4-8=0Q
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4y —4 =1
y=1
ft st (S D LA fs il
X | o 4 8
Y | 2 1 0
LIS Asbaall b (8) oy S8 Ao s il
y
¥ 3
4_,

N R e S By S B R Y B et
-§ -4 -3 2 -1-1-| 1 23 8
..2..
-
-4 -
(8) 8 s

4y +x -8 =0 ilslaal) iy

38y dgdaall Y alaall Applied examples dguleti 3B 8§ o o L
el il of Cun Gadlil AR PSS Lgans ys Logae Jebat |
- (16) @8, Jialls (15) ad) JEa 4 sedass Linear cost model &8H 4_ai<h
& sttt Supply and Demand il 5 pa pell A8 U ((17) o8, Sl
VIS (18) 4 Jaad
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e L5 35 Jand il TS5 $100 0 a0 ) ) 5 ) Al
35 500 e 8IS sa 5 L 5 A0SY Allas an 0.6 W 4 5L
b aall 8 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.

13gd and gl ol (ol pe g x Jaand Y sally 288N Jici ¢ of Ll
AN dybaall Aalaally Jid Total cost AdSH aash o\

C=mx+b
(439 JLY Bam 5 IS variable cost b piiall A Fg m 1 Gum
fixed cost Lulal 448N (s b

PE LR TRV L\ INRVRCT INVORSIONA

C=0.6x+100
MK = 100 of il 1 YIS ks oaatl WiSe Usbeall o34 aus i

tlea il ol Mallys =220 ol x =200 of iy e = 160
2 Ml (9) iy JEl A LS aua sl oy s (200, 220) 5 (100, 160)
[ 4

300 -
200 ~

100

v

T [ T
100 200 300

(9) ¢y et
(15) ¢, Jual Dslaall gy
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Lyl as 5 500 7 48 alay Ul
C =0.6 (500} + 100 =400
$400 <2y xids 500 Zagis g of

b Al ACH ulS 1Y Al AN 3l € RIS Adslas anf
$600 o ginal e 5an 5 20 U] K5 2al b » sl $400

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 AN Dokl Alslasl)
C=mx+b
C= 600 5 %= 20 « b=400 A 50D Loglly Alabnal 020 3 a2 g
tele Jeand
600 = 20m + 400
200 = 20m

me= 20 =10
20
AN Aalaa Gl Juillyy Ay pllaall Lulas ¥ Uilaall slope Saa Jiay (535

1eh Ay slladll
¢ = 10x +400

ot I Ly $2000 4 sl podl 3 iy wla 10 gl A
san I Tt sl (581 md ) s 6 Suda 25 g lady $3500
Aldaal) pus 5 2l ol 3 Radn x Y ¢ Y Alea R 3 A
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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,

236 O A (D (b Ll Gl 138 35 i el e

) Do (25,3500) 5 (10.2000) Lab y i) Rl y x oiiall ian 5 )

20 Al Al s ) B 3 sl Tty Lugload s (i (3t
M (10) 3, JSaY i selas ol ¢ dsdasd

3000 -| /
2000 -|
1000 -
T T T —>

(10) &2, geid
(17) gy Jliall b ZBbla o)

Do Gl e o g oA el Bilm Jgall U

[yl 3500-2000 _ 1500 =100
X=X 25~10 15

Ll ) AN Al Astaal of8 (lpel A b Aladiuly
1A (10,2000) Al Jayy m = 100 4ba 520 5 Linear cost model i)
C-Ci=mx-x1)
¢ —2000 =100 (x — 10)
¢ = 100x + 1000

g plladh A0l Adlaa a
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$5000 smusy sl g ol 3 gl 10 s o a2l jhdl 2l
$4500 sral AS 1Y a8 5 b 15 man o sl 4381 8aa) 1 5l
Jighs Asles gd Gty callall dbbaa 238 asl gl 5Ll
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.

Dsnal iay g3 quantity demand llall a8 Jiayx (o (s
y-uxis (g3 gasd) jgaall Fiad price per unit s Mp el L x-axis @15‘)1\
(10,5000 Lea demand curve llall iaie (do o kil ol 8 o Hallyy
.(15,4500) 5

¢ demand equation Is liner 4pkaa dldlea 4 Cllall Alilase R I
sdgdm el Gt 3 oNel pilaiilly ey pifiase Jad Alas gt Aslaall oda
1 an Al

,,,=uswzﬂ=_]oo

Xy =X 15-10 5
ADal) alag ekt (10,5000) Uait y m = ~100 Jpalt dpess plasinlyg
1 AYIS dhadl)
y-yi=mEx-x)
p - 5000 = -100 (x — 10)
p— 5000 = -100x + 1000
p =-100x + 6000

bl gy iy (1) ) S0 &g a2l 2l 8 5




>

6000
4000

2000 1
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(11) ¢, ded
(18) by JViald Al pua

o il Bl e stall Ak 4.10 )
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b

Systems of Linear Equations in two variables

Ao <aaill 3 @S, Linear equation dphal Aabea) (i i a2 8
Al e ol iy Uin g g tal Laf o Jpanll lgla G
Lebe ol gy il pebil s Aai Alalaa o A< Ll ) 5o Lavie g laklh

b il o o Jpemall
A (g3 Jl g g piters oishes (ililae o g iy g3 Qi
ol sl Jean
AX+BY=C
AX +B,Y =C,

s b i 8 Lensan CLC2 5 BiBz 5 ALAs o dus
System of two equations and two variables

Business and 3! s Al 5 L@t 3 JSLEY G apandl Al a g
Systems of linear &hal c¥alaall Aakady i yuy Lo (o 395 Economics
el Y dea gy Akl 238 Ja st o stlaally equations

\
ST I A GIGEE) SE

i
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1) Graph Method. PRI
2) Elimination by Addition. an) 45y
3) Substitution, ey gl 4y 5k
AN Jad lgaatiind 258 5 Aataall (3 5kl oda (e el Sy

£ VK ket

S olSy B9 a JUlS 2nly pagedy JLSH g 2 RS colS 1Y

sl 8 g ga Lo $12 4 Ml gl DU JUSH dad 5 aagad
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.
RS el Jiay x o i)
Sliaall palll e Basy o 5
ol il
2x+y=9 (D
1+3y=12 .. (2
(colseae) O ities ik Cuililaa (a Lalis i385 bl lila
y sxla
System of two equations and two variables
il Gl 138 Ja oY
a) Graph Method:
Q&ﬂl@&u@gﬂ\mﬂbmjg&gﬁawl PRPRTP
Al da e coyilalaad st O g cutlilaall el
dao 3ng Al (8 il B ket sl s 5 Lt

YIS g S gy J g




(l)fd.‘nl_-..d\ 2x+y=9

X 0 1
Y. 9 7 5 3

%3
w

(2) il x+3y=12

X 0 3 6
Y: 4 3 2

A (12) A JSA i ey ol sy

p

A

b

g

6_

4 (3.3)

.
T T T >
123 45 6 7 X

(12) A s

e o s (3,3) (o il A of eDlel JL 8 e oy
33 4 JUbY) s auy 33 LY Jand
b) Elimination by Addition:
i 2yl ph L Ayl sl Jal it g s V1
1Y Lguia o gy iYLy
y cidn pakiiog (iililaalt Uean 5 (—3) (1) Aslaell Uy 0 13
x s gt oylilaal e s (-2) (8 (2) Lbad L 135
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2%+y=9 L (D

-2x ~ 6y =-24 (2
X iy lalaall Qo
-5y=15
y=3

toh LS x Aad alagy (1) Aleall By 3ad (o pagad
2x+3=9
2x=9

x=3

Gt s o i Sy 3y ey 3 b x e chd g
$3 g QLYY pard jray $3 LS
et A ) e Lok e At o8
¢) Substitution:
sl (g el 3 a5 R 28l Tl s e (1
1S % ANy Aad sai (1) Aaladd
y=9-2x L (3
:L'l_._).ﬂc_.\mgl(2) MA&A&@&U‘JU@)&:?@;
X+3(09-2x)=12
X+27-6x=12
-5x =-15
x=3
1) ) (3) Aokl 33 Jloiallix Hah o g |yl
y=9-2(3)
y=3

225,83 b JULYI pasd ey 33 LSH Gard g o ing 13 g

\ ol 0y ) e UL e dagl
-M
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Go et ol il alae gy oty bl i las el 4
S £ sl $3000 ks & s Sy paadl 5 e Loaoad Rasl i jle il
Aalia Jiiads pieall & ol e 5 il 34000 2S5 5 Jou S5 paall 508
Aabua Jatuth aSh o il a5 k) W g ga a8 40 o e yimynel (e
2361 $200000 i eliey AL S 138 g yeall (30 s p28 50 Lo jlaie
Lo bty sl in jaall B e 08 2600 Lo aie dabise 49 5 diall
Suadl ) g fal Galawal g alaall 30N & g3 S e sy o sllnall 2aall a
Dlacial
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
cach 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.
a)uSa)Luay}n)Mn)LuXd \\J“.A“uiua‘)fﬁ\
tob MK R A Y1 Askadl 2fa
3000 x + 4000 y = 200000
¢ gt Aabiadll (it 5 A Alslad U
40 x + 50 y = 2600
o il ol el
3000 x + 4000 y = 200000 LoD
40 x + 50 y = 2600 (D)

Ly a gl elimination by addition Ayl Gidall 45y jh Joal
tde J el (-80) 2 (2) Aabasl
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h.

3000 x + 4000 y = 200000
-3200 x — 4000 y = -208000

INEREPAPIEN

-200 x = -8000
X =40
e Jan (2) Aalaall & o il
40 (40) + 50 y = 2600
1600 + 50 y = 2600
50y = 1000
y =20

40 g pall pand b bl e gllad anell of A1 ey
3 20 g sl ?.AA.“ <l

S0 (5l L oY sl Aalad e NS O
a) X—~2y=2 (D
X+y=5 ()

{5 (13) i JSED ) g sl gy U
y

m

@.1)

T [—— T »x
2,0 50
(OM ) LR @

(13) b gs2
(a) €18 (21) i sy
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b)

y=1 3 x=4 5 Jdall ol

teadadl el
X-2y=2 L

X+y=35 L (2)

e Uronl (1) g8 (1) Adaad) oy

X-2y=-2
x+y=5
Cbabaalt aen
3y=3 e
y =1

fle deaail (2) Aslaall by dad e g
X+1=5
x=4
x=5-y (2) kel oo Latlh g geily Jnl e U
fte Jranil (1) Aldadl b oy po iagaiy

S-y-2y=2
S5-y-2y=2
By=-3
y=1
y=13x=4 shgdalsdegll 3 e e Gkl ol ady,
X+2y=-4 (D
2x+4y=8 - (2)

) (14) ) JSEN 3 S pun il Jad




[0 ZE8 [ (CPUR WY PR O e g e

y
A
o
’ (4,0)
TR T »X
~_| GO~
0,-2)
(4.-4)
2)
(14) 28, Jsddt

(8) €80 (21) JBb s

Al ey g adali i aa 3 DU parallel lines () sia (pladd o L
CCfloleall s a gy 2e

Al Cadall Ay lay dudi QA o oo L

x+2y=4 L (D)
2X+4y=8 < (2)

Ol 2oz
2x-4y=8 &=
2Xx+4y=38
Zero = Zero

il 13gd f pallad) Golgd e an g Y
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Systems of linear equations in three variables

R
=z

S JUSTIVIPE . MR N UNE ISV IR DR S L U I
Oo Symall Sl 138 (A fay 0o e fSY AN Jay pipe )
fallall ol SN (885 Gy i ppicia O Al Aal¥l
ax+bhy+ez=k

BXx+bhay+ez=k

BaX+biy+ciz=k;

ol unknown Jetadl f variables < jpad a %,y 7z of Saen
il $ mpan ki Ko K 5 €1, 0, G a5 By, By, By i S50y, 8y, g
.Real constants Lgda
il Elimination wadadl 3 yha ¢ Uiy 28 3Bl odn o e Lodf
3 IS DB Y slaal) g Jabaill cpna Jasad gn Leipglad
OB e panall sl ey p iy Jdal e gt f Jias(l
Cosiel 3asl g Aabea and Al 5 Blimination el e 5
-two variables
JERTINR PR RSV (TR TN S PR\ JUT PORP g B U
o) el (il gl Uslaa sy (1) 835kl
A o8l oMl (2)5 (1) cishad pe it cildadd postis (3
das iy System of two Variables (u_pe; dghad cidadl opa
o oy LA Gl LS5 Gl (3 k gty Al 12
Ot gmnall 0 el
o co Yol SO e QB ALY S ol B g (4
I il Sy (3) (35 had o Lgla 3 0 it
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:Solve the following Equations 4t cifabasl Ja

Ix-2y+4z=6 (D)
2x+3y-5z=-8 . (2)
Sx—4y+3z=7 )]

sl 138 Ja b gl oY @ly cWolead a5 5 af L Jaadly
e Jalail oy ) Radd 85 S8 s gl gl 008
i daall 8 4 ok D Dllaa oY Gl oy il s Jlasly,
2 3 x AY el cldne e elaill g Janad DU
g 3 g (1) by Aaall (o5 (2) 5 (1) cotlilaal plasci
fk e e Juand 2 3 (2) ) Abibaal
Ox —6y + 12z =18
4x +6y—10z=-16

Oflaleall pany s
13x+22=2 e @)

(4) i Wdlaally 5 a9 Al o iy L L
W =2 A (1) ) Al iy (3)5 (1) cotlabadl oty
b b o o glls o 558 (3) o8, alaal

-6x + 4y —8z=-12
Sx-dy+32=7

Oitlalaall aan g
X-5z5-5 {5 e




A(5) 68 Udnally 5 Alslaall 56 iy Liad Lin
O ld Ll U Uguimns gn (5) 5 (4) dilanall puimid 91 L
i (COURERN
13x+22=2 o (4

-X-5z=-3 L (5)
e JS e AlaNey 2 f x ooid aal s o9 jaas,
bl Cangall (B ARG Jad la 83 Gl il gladl i pLalys

Gy o g (4) A Al Ll 5 13 5 (5) by Aldaall oyt

b b e Jpanll g x il
13x+2z2=2
-13x —- 657 = -65
Cilolaal) ey
-63z = -63 &=

z=1

(5) o (4) ofbad o sl (1) Baily z o mpnilly o (1
ole Uend (5) o8 Al hasiulyy x sl Ao day
-x-5z =-5
x=51)y=-5
-x=0
x=0
sl (0) Rl x oy (1) Gnily 2 g (sl oy ety
Sy ey I sl da oAy (3)  (2) o) il
fte Juans (1) o Adadl plasiilyy
3x =2y +4z =5
3(O) -2y +4(1)=6




GRS Yol sy e L LET

foh O puaia S S alae DU g gl QU s L

x=0 y=-l . and  z=1
Y leal b el o8 e g el bt Jadl Rais g Sl U
tab b e panll 00

3x-2y +4z =6
30 -2¢-D+4()=6
2+4 =6
6 =6

(1) dy Al (35 il o o gy 2l
2x -3y -5z =-8
203¢D-5(1)=-8
3-5=-8
-8 =-8

(2) &) sl @ins i il i o iy ol

5x -4y + 3z =7
50)~4¢-D+3()=7
4+3 =7
7 =7

I o g IS o8 S Yol Biad e 5 sl a8 ol Ly

1 3h g praa
x=0 , y=-] , z=1
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Solve the following system of linear equations:

X+3y-z=4 (D
2x+y+22=10 . (2)
3x-y+z=4 (3

IS Jal S VS5 Ll sl s gLty

=2 Aagily (1) g8 el pe 22 (2) 5 (1) cpladd sl
tole dand (2) @) Alilaall go lenan s

g3 (1) @) Adlaall Copiags (2) 5 (1) aobaad dlass s
b e deani 2 (2) ) Qe

2% ~ 6y +22=-8
2X+y+2z=10
Ol ey
Sy +dz=2 )

=3 Al (1) fL Adedl Gipim 3w (3)5 (1) cpliledd o salyy
tde Juasi (3) a Aaleal ga lgrany
-3x+9y+3z=-12

3x-y+z=4
(_'blﬂ.!‘.ﬂ.nh ¢A.b-_l_5
10y +4z=-8 {5
LGSz 5y cposters (5)5 (4) oiblaall (e s o Joass
-Sy+4z=2 @)
-10y + 4z =-8 .. (5)

d.ma.x(S) @JUJ&A\@M)“Z&(‘}) eﬁJL.]JLa.nl\«__»_)_.\h.g_,
e
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10y-8z=-4
10y +4z=-8
‘_‘J_eﬂabuﬂc.n.agj
4z =-12
z=3
e uond (4) b Al 8 (g il
Sy+4r =2
Sy+53)=2
-5y =-10
y=2
tte Juand (1) b Al b (gl |l
x+3y-z =4
X+3(2)-3=6
x+3=4
x =1
ton plall Ja fd ollhy,
x=1 y=2 , and z=3

& il 4Gy LAY el (b gt Jall daa e aSh
1(2) b Uokaadl &5 Lol
2Xx+y+2z =10
2(1)+2+2(3)=10
2+2+6=10
10 =10

naa all ol il

"
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Lol Jad Substitution G gl 35,5 b padi i U Ve dlli S
A AR 5 LSy o juste ) Y alaal
The method of substitution can also often be used to solve systems
of equations with threc or more variables, as in there two examples

el Y aleall s s
Solve the following system of linear equations:

X —-Xa~-X3=1 (D
AX-2X,+3X3=6 L (2)
2X+ X2+ 3X3=6 3

teh Lo Ll iy gl 4y hay ol 134 (Jud

:‘;}'ls (1) Aalaall plassaly (4) Ualaal B LS K| Al 22y
Xi=(X+X:+ 1) @)

-(3)5 (2) outalaad 3 X (g g Lay OV (g

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

4 X+ X+ 1)-2X2+3X3=6
2(X+X3+ D+Xa+3%:=6
Gl LSy Xy 5 X o ey claled bty o gl oW

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

-6X, —X3=10 (B
2Xo 2K+ 2+ X+ 3X3=6
3X, +5X; =4 - (6)
1S (6) 5 (5) ctltadll Jas M
-6X,~X3=10 .. (5




AT S T Tkl y Cagiiwall T glas JY

2(3X: +5X3=4) ()
-6K2- X3 =10 o (5)
q&ﬁmxlzs . (6)
9X3=18
X3=2

e Jranil Xy Lad (5) Aolasll (B pinpel il

6X3-2=10
-6Xy =12
Xz='2
X1 Aad Ay (4) Msbaall 3 ymgas o)
Xi=(-2+2+1)
Xi=1
(1) Ul 4 imgad Jadl dailt (e Giarilly
X -X3-X3=1
1+2-2 =1

BEPE B AR PR WU P VA |

A calaal Gt ds
Solve the following system of equations:

X +Xa+X3=6 (D)
2X; - X2+ 3X;3=9 L (2)
-X|+2X2+X3=6 4(3)

dhani (1) Aslaal phasiudy (4) Askal (8 L X dad 293 Y Jal

Xi=(6-X2-Xa) )




TSy U R GRS, S\ e

fol LS g T il 8 im g3 V1
2(6-X2-X3)~Xa+3X3=9
12-2X5-2X3-X2+3X3 =9

s abeall bl dbeny o i

3Xo+ X3=-3 . (2)
A6-Xa~X3)+ 2Ky + Xa =6 < (3)
1k yaidall da g
3)(/2+2X3=12 L (3)
34 Xa= 3 @
3X3=9
X3=3

b Ll s Xp daf alady (3) Aalecdl b s

3Xp+2X3=12
3X;=12-6
3X2=6
Xy=2
X1 Aad dag) (4) lad o oasmi oy
X =(6-2-3)
Xi=1

Xi=3 ¢ Xp=2 ¢ Xy =1 e pudadl ok Y1
3(1) Asbaad A i ged T e S0
Xi+X2+X5=6
1+24+3 =6
R N L PRV, SR PP PR PR R
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Solve the following system of equations:

3K+ 10X, + 8X3=-3 LD
2X|+7X2+X3 =7 (2)
X1+3Xz+4X3 =] (3)

fsle il (3) Aslaal iy (4) Askea b LS X God an3 sl
X = (1 - 3X; - 4X3) @

tel LSy (2) o (1) efobeall (A X Aed iaga

s el Jaays S

31 -3, ~4X3) + 10X+ 8X3=-3
3-9%X-12X3+ 10X+ 8X3 =-3
Ko 4% =6 ()
2(1-3%;-4X3) +TX2+ X5 =-7
2-6Xy~8X3+7Xp+ X3 =-7
Xy ~T7X3 =-9 - (2)
2b LS (2) ¢ (1) e alaal) i o1
i1 b Ak oyt

1 (Xp - 4%5 = -6) )
X2-TXs=-9 @
10l pani
Ko+ 4% = 46 )
X/ 7% =9 )
3%;=3
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e dant (~3) o Alilaall il dacily

Xz=1

X Aad ge (1) Adadd 3 nges
X:—-4(1)=-6
Xy=-2

X1 A o) (4) Bibaa (b Xo 3 X3 G L OV
Xi=(1-3(9-40p

Xi=1+6-4
Xy=3
Xi=3 , Xy=-2 s Xi=1

1 b LSy O Y daadl (ganl 3 aget Jal e ST o3
3 ) gt uRsd

3X + 10X, + 8X3 =-3
3@)+10(-2)+8(L) =-3
9-20+8 =-3

-3 =-3

e Gl (s gy 8t il o Jadl oY
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(A1) A A B £ g5 oyt 0 claoaad (0 SSI el ing)

Tind the slope of each line joining each pair of points:

1)@, 6)and (1,2)

2)(4,-3)and (1, -5)

3)(3,0)and (5,0)

4) (-4, 1)and (-4, 3)

1(19-5) Alidld (s Laa J8 pallieaal) bdl} Ailas 35

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 ;]1-

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 = .

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) LS A Lhdd) eNsledly pidal) Al Sulsa gl

Find the slope and the y-intercept for each of the following linear

relations:

20) 4y~ 6x=12

21)5x +4y =18

22)4x+8=0

23)5y~7=0

W Liioa
6 8
S s gkl A0 Al el 7l ol 1Y Lt saa
1(30-25) Asdlbdld 2 of Sadlaa

Determine whether the following pair of equations having parallel or
perpendicular lines or not:

25)4x -6y =12 and 6x +4y=12
20)2x =2y and 2Xx +2y =4

2N dx=-y—-6 and y=-2x~4

28) x = -4 — 6y and 4y +6x=10
29 x~-3=0 and 4-x=0

30)6x+ B8y =2 and 6x—By=2
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:(32-31) A dgub AL
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.

¢) 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) Alodd Al Ayhal c¥aleall Lakaf Ja
Solve the following systems of linear equations:
34)2y -4x =1 and Sy—10x= %
By-2i&=1 and 2y —4x=-3
36) 3x - 6y =-2 and -4y +8x=-1
37 -10y + 2% =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 Jy-1lx=-7
41y 3y -6x=-9 and 2y +4x =12
42) 2%, - X3 —X3=15 and Xy =Xy +2%x3 =4
and 3%+ 4%y +3x3= 3
43) 5x1 —dxy —2x3 = -2 and 3x1- 2%+ 3x3=19
and 2%y~ 3%+ 3x3=-15
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44) 2%y~ Hlxa - 3x3=2 and X =3k +x3=1
and X1 - 8Xa ok 2x3 = -]
45) 6x; - Sxa + I3 =-17 and 4%+ 3%2-5x3 = -5
and 3x%) - 2% -dxa = -8
46) -x) + 2o —x3=3 and Xy = 3K+ 2xy =T
and 2%+ 4%y +3x3=6
AN x +4xa-x3=-5 and 2%+ 3xa- 2%3 = -5
and 3% - 2%a 4+ 3x3 = 11
48) 2% - Xz + 5x3 = -3 and -X| +4xa -dxy = |
and X -3x2+x3=4
49) 4x| + 2%x3 —X3= -9 and Xy —3x3=-6
and 2X( 4 X3=-3
50) %1 +3%0-x3=4 and 2%y + Xa + 2% = 10

and Xy +3X2-X3=4
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Funstion and Graphs

Jntroduction de.e 5.1
aliall (e S yiads Function Aal ciy g Juadll 128 od g ”
sl s @laiall gie s Jhsall A o dileial Mathematical Concepts Apcaly 5l
4ot sama g9 pe Jabaill 4485 Domain and Range of a Function 4l
b g &S5 .Combinations of Functions Jl sl e &y ciglee (4o
iy Kinds of Functions J sl (e Adbis gl sl s &l 53 Juailh 13 a
NS5 e Julatll LSy Graphs of Function Jisall asu) oo i yall
Lkl AR e el o el 5 Examples AR e S s g
Adaall sl (A sl Gkt 188 5 Lyenl 5 4 pranm 5 Applied  Examples

Exercises Al ¢po 58S o auled (3 Suaill (5 ingy
Functions sl 52 Caagall 58 lgia Lialia Bae Juodll Ba (pacialpus
gl gt 58 5-4 ¢l Graphs of Functions Jisa pa 53 By Wi
Kinds of Functions: Quadratic Functions ¢Sl adaill 5 Ay st o)
Combinations of J ot S )5 5-5 Gy all i 3 5 and Parabolas

Functions

:Functions J! 3.;\.“ 52 )‘;\ )
sy ) b el o) palial as] ga Function A p s gie ’
il 25 4k il Al Lyaa ¥ p gl Vit olae] gy g pial 0 grond 28,
s sied 5 S s DUl Adle 5 gy Al il 3 adssiud g

5] lans e lifans)

A function expresses the idea of cne quantity depending on or
being determined by another.




TV T S TSI S AT \\

rlls el e g

bl Choad e adiad 55 daba of -

Antiall il M o adieg (s grital Lell il -

A il ilagpall o e A B 55 Lglind A £l Y1 -

e ada bgde o) J gl S 5 Rl ABAY! e pandl e ey
L )3 i A il oy Lol 3

paling A Jie de pama pualic Jay 5 f oS5 Al ol 5S0 Ladio g
gy function A f U8 £ AL s Ste B Jie g5 4l Ao pane
PSS AN oy s (S

Function:

Let A and B are two nonempty sets. Then, a function, say f, from A
to B is a rule that assigns to cach element in A a unique element in B.

AN, g, For G Osasl sde aaatiiiy

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,

eoud Bdie B (e sy ealny A G peale S Jag i f AR calS Y
FARY] ‘;J.«S\._t B Al 4o genall seuwis Domain Al ($llai oy A 4o s sl
ey X il o Jy Qs ey = £ (1) Saslysdle Jall e s Range
Dependent sl jsially Y el oo J&y Independent variable (fitaal
Ol @ty Y uiall ALiGe Aef s X _iiall a8 e ded JS o 5 variable
Aah sae bl X Jtaadl juiiall i Al de senall 5 Domain il
O W b m et any Y bl et pf i 3 e ganall b Range
X el 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).




ﬂ.wﬂb A

for anmplc y—4x+ 1, (hen for each value of x in the real line
there is a value for y which is also must be in the real line.

We usually write £ (x) = x* to define a function that associates the
x? value with the number x.

Thus,
f3)=3"=9 . so f associate 9 with 3
f(-2)=(2) =4 5 so f associate 4 with -2
f=0=0 . 0 [ agsociate 0 with 0

FW2)=(V2¥=2 | so f associate 2 with 2

This formula does not involve a dependent variable.

e Y () WAl x Jitdd il (S e LIS b
Lo iy oy Lile ol ol ol e 300 gy s < 5AT o teny
1W\S Domain of a function Al Glaidly i
Domain:
If the function f and y = f (x), then the domain of { can be viewed
as the set of allowable values for the independent variable x.
f ot A S 1Y o Domain 3laial p ygie iy yonly ing Lss
K Jnall il Apadial ol oa Al el Glate iy = £ (x) SRl
x i adry = £ (x) D gl (e lgle Jomad A 2 L
Range of a A0all sadd f Jlaall de genall oy Y GO il o g
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 £.

Thus, if f (x) = x* , then the value of fat x = 3 is (3y=9,(e)9is
the image of 3 under f.

VS Al Sl iy i ey Sl
Range:

Is the set of all possible values of f (x) as x varies over the domain
of f.
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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.

i) e dio sasmall Al Lpain i 0Sey oBed AN s )
JAgea A0 Glhia ayaadl Ag

sl aad

Find the domain for the foliowing functions:
a)f () =4x+1
O Ml Al b3n 3llie dpad dag b gl 2o Y Al i B a3
o tiI (9 Agdal daet fien s (Gl
Domain is R = (~o0 , +e0)
b) £ (x) = x*
AN a3 (3llabe yatl g s gl 2 i Y ad RliaSe (Say iaf L
goen ot Gl ol s ALl 5 sl ol 5 S el
TURP R SRR
Domain is R = (-e0 , +o0)
Iy = +x
o st AU o2 3late yaadl dag sk lln of ey el o2 s
il Sin B Vs i pall il i (ay o ua Natural domain JS—




gzasTly gl

& LSy s ALl pdal of ey s dacl oy anll AL
L W o3 (3laie (8 Jal s imaginary Bal 3309 Gl 4, a3
1o gl em sall il

Domainis {x|x 20}

1

DW= e

JSEN e AU a3 Gllate apail dag s Sl o s Bl L S,
o e llpaal dlidy jia o daudl) (S0 Y adf —> 3 Natural domain
Ala a3 alate b Ml x =3 S k= ] ledis S0 Aall 020y A yma i
i) @l 3 5T onaid tae L didiad 2o guen g4
Domainis {x |x# 1,3, x is Reals}

or  Domainis (-ee, NU(1,3) U (3,00)
&) h(x) = f—:i, x#0
x=2

(x=2)x+ 2)=x
x-2

But if we write y = +2

then, b (x) is defined at x — 2, since
h(2)=2+2=4

Thus, we moust writeh (X) =x +2 ,x#2
sl A gog A el clleall Gkt sin adf Tadls Alal e iy
»3a (M aliall g Jouud) (he 4d3n 2ay5 common factor ¢ i dall aoall ddy b

cAllall el (3ol alter plad (jig) kel

e Ao B ) gy 23 Range of a function Aalt (g3e Agiat oy o L
s g Offten, the Range of a function is evident by inspection 4—Jtaadlall
A Jlally &y i e
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Determine the Range of the following 4468 J) sl 536 30
a)f ()=«
S ga A o3 el UL (i G (1) el g g s Wy
pall o 3 s o el o 5 0 L Sy R = (oo, o) Bpind
CsSana Al 028 (g2a 8 G positive values Lt Aunge dad b Al

ich gl el pall il L
Range is {x [ x 20}

W=t
x-1

Al Jrad M x = 1 hae Lo Al daeW) gpen a2 02a Sllaie

JSa s Lghed Range (el (B 30y Aalial o dagld iy i ia

1) Al Jia 05 bl Ja g Spuiall 48 ylall 5 Lol B Sl Cpms

ool ADs 030 s ddsladus X el A2y Gaslloled Go e (s
ANy y el ANy g X il of Sl

yE~-D=x+1

Xy-y=x+1
xy—x=y+1

x(y-D=y+1
r= y+1
y-1

y=1lae Lo pil apen 5o f () Adual1 AN gl ol July




oy dly JL ol

|
B

o 3amms e panal (pme QS 5l A1 of bl JUal e sy
e 5 ol o Adlite padanal JU5 (0 sl A ek o oSy oSl el
JEal 3 ek a5 functions defined piccewise whually ANl Cayan

2l

Recognize the following function:
X+ 2, x>2
Nfx)=
4, x<2
058 ol ST 2 e sl x il x4 2 088 o JSA L AN e
2 s e i x il 4 ) K

2-2x%, x<-1
D)= 4, -15x%3
2x -2, x23

Calgall y Adla el e penall Cuven dibise JUSE A L) LAl s2a
LN a3a (sllat Lgta

S 1Y af AL A AN iy e Jolat (e ey Alsagg s
Sy Aol o 8 ANl Al Bl Bay 325 35300 (o0 e panad A e D
Jiall 5 value of the function Aol g alagy ZUay o el 3 Laslay
ol eta g M

Lett(x)=2x+1,0€x<1

Find:f(O),f(l),f(—;—),f(a),f(a+h), ILZ"JP@

Al Aad slad il 1aa b Cliaal o L ey
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\

fx)=2x-+1
i x =0 Ledie add alllyy x jutall (e dilida o
fFM=20)+1=1

X =1 Laie s
f)=2(1)+1=3

1 .
o == Lavie Wl
O 3

1 1
f(§)=2(-2—)+1=2

B x=a laic
f@=2a+1
i x=a+h ey
fa+h)y=2(a+h)+1=2a+2h+1

solad Tyl
fla+h)=fla) 2a+2h+1-Qa+1) 2a+2h+1-2a-1 _21_1_2
h h h T ho

:Graphs of Functions Jt 3.4 g 53}} ,
Domain of function sl illie et (s X il of ot e
Range of function Ulall (saey (pandt (A5 (el ey Y Alall o sl
238 3ty A £ (0) o y s X o8 Gl iy o G dprn Uy
el 34 s AN el Jich b B gy LSy xy (5 ghanall Jlo ol
AN sy o
2l raia s 4000 AY)
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:Graph the following functions 4l J) _5;!; vy
yf(x)=x
£ () pb ol duanius Aidall 2o 295 Uy x adll Jgaeas Jony
1Y Aida Haed 4
%:..,-3,-2,-1,0,1,2.3,..
fx):..,-3,-2,-1,0,1,2,3,...
(1) &) dsall sela s30 gokail YY) sl o ANl sy ofd i
R

f(x)
A
fx)=x
» X
(1) i Jed

f(x)=x A ey

b f(x)=x+2
2 ol Al £ (x) = x JEA Jiay (g2 5 Gl p— s Ayl

sl le Guaas
Kio,s3,2,-1,0,1,2,3,...

flxr..,-1,0,1,2,3,4,5,..
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Gl ol ey Sl y il endl e oyl iy a3 4 e
Al o3n gy s gy el () gt 8 Lpay 5 0y AloaY) 2SN oo
sl (2) A8, Jal b b
£(x)

A
fx)=x+2

0.2)

A 4
»

(@) s g2
F) =x+2 Al auy

Al cppme il ol iy 4 Jal e (b) o 13 e Laadlys
o cgo il - ke il 80y el pu B b ¢ San pm G
Al
«::)f(x):x2
fh M o2 pua sl ualiall Jgad
Xioe,-3,-2,-1,0,1,2,3,...
fx):..,9,4,1,0,1,4,9,..

Al 5 o pall il gyt Y Sy B e Lpmann AN o o (i
o8y S gt aul o MLy il dm e Uplaatin x gital
i (3)




flxy ="

(3) o et
£(x) =% Adlal pa)
B =x
ol e oa X ad S ) cand ) Al S0 e e Y A Leay
tellly o5 A sall 28 o4 Domain A a2a (it of ina dunse
fxy=+x , x20

Ll AN o3 d Ui 00 s
x:0,1,2,3,...
f(x»:0,1.,4,9, ..

il (4) G5 KA 5 E 3 ey ol Nl




\

STy G B Ty STy

f(x)
A
f(x) = x
/——; X
(4) o) Jesu

£00=x sl puay

led ot Lpenn) @ U sl en o Gl (5) JBd (Pla o Bl
M ) BAS et G (6) i W e (3l 20l IS
ot Glhie ge S8V I8 e ST 1)

:Graph the following functions 4860 J\ sl pus 5l

4, x<2
DfE) =
X+2, x22

F U Jsanl Ugal sl Jgang AilausVly Al 03 s )
x:...-2,-1,0,1,2,3,4,5,...
fx)... 4,4,4,4,4,5,6,7 ...




ey lly JU S0

% iall al) cpend 4 gy A il JSED 3 sl 5 e
Dl T SN 8 (ol o ST 2 (g g x ol Lo W2 e
:L’,JL'J\ (5) éJM‘@&J@:ﬂL\“ %Y MJQ}.Q&.“’A;J.X+2 ELY)
£(x)
A

(5) by dsd
(a) £ (6) Jaal b 4B aus)

X, 0<x<1
by (x)= 2-x, 1<x%2

0, otherwise
toele uan saliall K20 8 el Gl g Jin Qe
x:...-1,0,1,2,3,..
fx):... 0,0,1,0,0, ..

A 038 auy b JE (6) oy JSED ol Nl




R, O iy S

f(x)
; A
i
0 12 %
(6) g yst
(b) &0 (6) Jhall A LB au
-X, x<0
of(x)= X, 0<x<1
1, x21

1sa Al oda a8 Jgan
X:i..,-2,-1,0,1,2,3, ..
fx:...,2,1,0,1,1,1, ..
1A (7) i JSal (3 sed Aal ada puy ff i

f(x)
A

1 J'—'————

»
»>

(7) #h dssd
(c) £ (6) Jliall (6 AN g
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:Kinds of Functions Jig.i 1531 5.4

Quadratic Functions and Parabolas ¢3S akil s L 20 1149 l
g o S AT Lytbnny Ja 1 inal 10 (3 (ym pu

O sl gl Ada Al bl VS 5 Ly g i N IS5

We will present alf kinds of functions with their definitions, graphs,
and all applications as follows,

a) Constant Functions:
f{x)=a . where 2 is a real constant

for example, f(x) =2 and it’s graph is:

f(x)
A

f(x)

v

(8) hu Js
fx)=2 n'\:g\.’d! aay )

i) AR e Marginal Revenue (MR) gasd) dilalf alla iy

(e Aol By sy e Cumadusall (i) shall of Gy (AN A0 el

Ol e Gy i hon g s S 1Y L pand Sl ey o3 g
il By 4 g s ol sl (5 g gand) el




frLI L [ Sy o SV P epgen Wt | \\;

b) Linear Function
fx)=ax+b, where a and b are real constants, a =0
) =ax+b pgivee i ibea JS St (A Ahal JpM adng
s i A a,b e

for example, { (x) =2 x + 1 and it’s graph is:

£(x)
A
1
X
(9) oy Jed
£(x) = 2x + 1 Agadll ANl pay
¢) Quadratic Functions:
fx)=ax’+bx+c, where a , b and ¢ are real constants ,

a#0

O s (pea it (8 5 ke ed L 0 ol s34 s e L
i

for example, f (x) = a x> and it’s graph is:




pey T ”"_Ll

fix) f(x)
f(x) = ox*
ax>0
L >y
f(x) = ax?
a<0
(10) 48, Jed

%) = ax” el Ao [y

Theorem:

The graph of the quadratic function f (x) =a X+bx+c(@ar0)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.

_—_ﬁ and i dac-b*

x=
2a YT T

vertex 30 st (ul 5l Ak Cpasay R g A Y sy (e s
1 W (11) ay JEEIL O S

f(x) fix)
-b 4ac—b2)
\ / 2’ da
»x > x
=k 4ac—b2) ( \\
2¢’ da
ayax>0 bya<0
(11) 43, ds

vertex Gl 445 (g dagy 0 A0 pua g




1 S Ay 5 el iy 2 x oy B Il Jaliall 3kl cang g
D Ifb =c =0, the quadratic function reduces to £ (x) =a 1%, 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 = ~2—7 into the equation of the parabola instead of

L
remembering the formula.

3) The parabola is symmetrical about the vertical line through the
vertex.,

P IS A A 5ol g8 Tl 030 235 i i 0 ALY

S ol D0 Al cae g 100 Bgmgy 0 ANAN
Graph the following function and find its vertex,
fx)=2%"-8x+5
1o a3 daay sl A0 alall JS3H pa Alal) o 43 jlaay
a=2 b=-8 s c=35
Oo S Aad ey Gmasl Uide vertex (o ) Ak apan VWil
1Sy, x
‘o —h_-(B)_8

me—=7
2t 22) 4

1) ¢l y R e x = 2 A e A bl el (S
sy

y=f@)=22P-8(2)+5
=8-16+5=-3




e Speaal) iy sl gl 6 i peilyy Bk Sy A
NI O¥ W

Jo dac=bt (HQEN-8) _40-64 _-24 .
) 4a 4(2) 8 8
Ol (e gl Jpud 2Ll gl of BaaDle A gy (S
LAY
A Jpand Jae any A0 (12) S 3 ek Al auy oo bedl
Al ail

xi..,000,2,3,4, ..
fx):...,5,-1,-3,-1.5,...

f(x)
A

U .

(2-3)

(12) i geta
(7) by Ol A

b) Absolute value function:

X, x20
fx) =[x =
X, x<0




3
TaleaT8TTy G T3 o )l EsGlesy 2Tudl Ty

(13) a3, JS2ll Lyali Adthach o0 A i (Al g AMaD 028 pusy e
f(x)
4 fixy=x
f(x)y=-x
» X
(13) ?3 o Jsad
Aathal) L{ﬂ\ s oy
¢) Exponential function:
f(x)= o5
for example, f (x) =e™ , x 2 0 and its graph is:
1(x)
A
1 ¥
> X
(14) ?3 y Jed
3-)“‘1\ Ay ey

(i
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f) Logarithmic Function:
f(x)=Inx
S e gl 5 e sl aladll G s of el (e
1h s Ay Jlo gl g sal ae Jalaill Lda Solitiaay]
Dinzxy=Inx+lay

2)1n£ =Inx-Iny
y

HInx"=nlnx

4)1n—1-=—lnx
x

saley a1 AN e b B 0 ] L i aall s
s g 0o ) Gl gt e B e s sl e el g Le
Y=e' = Iny=xlre = x =lny
TS, Joa gl gl ey Bl palial o el sy ¥ wi s
2l 58 Taanl Lgd 05 ARl AR ramy A Jpaall g A B0
et sl B gl asalidll WY pal gy

o X VY AU AR oy e ) B Aol IS 4 B s0a)
A A s Choa gt o (S 5 ea)
A company produces t.v.’s claims that total production cest for x
t.v.’s can be described by:

o(x) = 1000 + 200 x.

Find: a) The constant cost Al 43Ky
b) Graph the function sl )

¢) The total cost to produce 100 t.v.’s  Jlga 100 Uty 23




S —

Lbal L Al (BN pe il Lde el A o3 e Jubin B

ol el

a=200 s b = 1000
¢ (0) = 1000 & Al asel ol sl

@ an g Jal Jaall alasiuly o) Sad plaal) AAY sy o L

1 (15) s UL i el

x 1 0 10 100 1000
c(x): 1000 3000 21000 201000

c(x)
4;

1000

10 100

(15) b Jsid
C(x) = 1000 + 200x Adadd AN puiy

sk _}LHIOOQ_"m?\leQ,Léi_»sI_,
¢ (100) = 1000 + 200 (100)
=21000




ey g Jheall

bin U iy 358 b pandl 3530 285 (38 Ao g fS e
el A m 3 lh din) & 208 Y5 SO IS a A Ol
s By oy A8 058 G S am LW s e Bt of il
F PSRN "W JER RV [0S UG FRUVRIN 6 IR P PR E Y
ol Alsaaly Ly 8 By 5t c
Fuel conception for a block is given by:

y = 30000 - 4001, 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.

M JSANG 5 3850 il penad ksl AN b3
y=30000 -4001 0<t<31

s ol Jgan ld Sy
x: 0 1 2 3 31

y:30000 29600 29200 28800
1 (16) ads JSa b edy U aay of
Y

(0,30000)

(16) 43, Jobd
¥ 30000 - 400t (9) a8 Jialt Alal g




[E Oy (PRI (P g i

13n a5 20 Jse 3 25l e B e i) gl

y = 30000 — 400 (20) = 30000 - 8000 = 2200

onn o 3py 53 330 Rep ) Ll 5 sl Tpmlicall IS 20 (539
i 8.5 s any 9 ) AAK Jane of Baag) 8y oz Y] o sy LY
sh3as 12 21 S Jana Wy Llin 8 g cilan s 10 grlag A Jaeay
Al el s g ity 2AKH Jans Jay 5 3 B ADAY 54 825
A small factory with limited resources has the following data:
#products: 9 10 12
cost : 835 8 8.25
State and graph the function that relates # of products with cost
Jy i dlls e 5lhe o AKY, Aatial caa gl dae Jaon U pesal g
1 (17) oy JSEN 3 sl ddalt 02 pan ) o @l g oo il (e

g oo

s 10 12
(17) b Jsad
(10) ad s JBall A0l puay

o T 038 of iy o 56 5 s sl o ) ey kel
.Quadratic function 4y 5 s




L gty Jigalt

13 s demy gl o and g (MY g # Ll par Dl 3
CHS 1Y ol 0l 3 e gy c0ole 100 ¢ S lgiual Ak cals
ot Jnall inbis et 268 Gl Al oy 100 J-81 o 4 LY
L 4 Lo gadl e e 500 IV e s iy gl 10 50 o Ja i
50 g &l 2 f 5 x deladl gAY 20l L Ba el £ (x) el
ol e g le 10005 osite 200 o sile
A small company for selling paints sells each gallon by 4 1.D, if the
order less than 100 gallon. And sells each gallon by 3 1.D. if the order is
at least 100 gallon. Also, the owner gives a discount by 50 1.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 ca B 308U a4 sy x4 Aoyl il ol sae of i i
il aradll Y Ay csle 100 8 e dgaShl ol 3 s opplle
O e Gl ol 1 il s e g o g ol 1 50 _jaially
S A ol Bl ¢ e 500
4%, 02x<100

f(x)=9 3%, 100 £x < 500
3x-50, x20

s 08 50 g Al e
£ (50) =4 (50) = 200
gt slle 200 a4,
f(200) = 3 (200) = 600
1t e 1000 a4 L
(1000 = 3 (1000) — 50 = 2950
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:Combinations of functions (g S 4 5.5 ! )
umvxd\,jtmz;ﬂgd\pﬂs;@sa@\mgmu.-g,u-.u '
i g o lgaasilh (Ko 3y il inns faxid Gyl e

: Q.'NLS
1) Arithmetic operations on functions:
If £ (x) and g (x) are two functions on the same variable x. Then:
D (+g =) +gkx)
by (f~-g) (0 =f(x)-gx)
) (f.g)(x)=1f{x). g

o Dw=L2 | w0
4 g(x)

iy sl s e Al Sidedl of sl S e iy
D32 ode Jpeandd 53 pm g0 Jgtl €l o 3agmgas dma Jsl e Bendy

L g o fog oo frg pubhBuny
g

llial Al Ao pana e 5 i g o2 Baaal Jsal Bllaie e U
" § Al Bilae Jead I ol Ay pe 5lel je ga el gl
il (DA (g b s
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 L the domain is the
intersection of { and g with the points where g (x) =g 0 excluded.

£ AV Al el o3 L e 2N ERAYT MR ha i




P gy Jigm

)

. !
(fg) (x),

Let £ (x) = x and g (x) = ° . Find (fvg) () , (f-) (%),
f

( ;l)( x) and state the domains.
108 Laie
f(x)=xand g (x) =" then:
(Frg) (x) = f(x) + () =x +
(f-g) (x) = f(x) - g(x) = x - &*
) () =f(x) . glx)=x . x> =x"

(i)(x)=—f(—’0=.f‘.=l
8 gy x'

O el 9t Ags) Sae) paen g Zslh ) all Glaie of il g
oA A e of lae e G0 ga g AU Bliay T F AN Gl .
e ol Jand 205 x =0 el b L% L)

g

Letf()=1+Vx-2andg(x)=x~1
Find (f+g) (x) , (f-g) (), (£.2) (%) , 1(1‘) and state the domains.
8

1 ) il

fx)=1++x=-2

[2,) So £ AT (alla fd
b ol il

gx)=x-1
(-0, o9) g A Gl o

sl




LT, I bl Gy o ool \\u

(f+g)(x)=f(x)+g(x)=1+J;—_2+x—] x+\/_—
ERE=fE-g=1+yx-2-(x-1)
=14 Ax-2 -x+1
=2-x+4i-2
() ®=f@gm=0+r-2)x-1)

¥ j(x) I+4/x-2

( g(x) x—1

)x) =
i lg s gt g Jod mes ki of el
[2,00) N (0,00} = [2, 00)
Pl Junt 3l Al Otw\}./gius?\w\wﬂkmuJ
St Al laia i 5agmga el 2 s Wy x =1 b A a3 | jhm

2) Composition of functions:
28l el Jigs o As e AN S 5 saiall 1 o Gl
fog(x)=1(g(x))
andgof(x)=g(f(x))

Aoy g A £ AN dad Dol (e fas g 5 F s patd ol
LAl g Ay

A AES DA e nal) prpningh ey




YR Oy )

Ls—:tf(x):x~7"dndg()():)(2
Findfog(x)and go f(x)

sy

Fx)=x~7,andg(x)=x
ey
fog(x)="f(g(x))
=f(x%)

=x-7

HRLREIN
gof)=gd®)
=g(x-7)
=(x~7)

Letf(x)=x—1,andg(x) =1+ vx-2
Findfo g (x)and go f(x)

fE) =x—1,andg(x)=1++x~2

fog @) =f(g X))
=f(1++x-2)
=1+ x=2-1=x-2

gof(x)=g(f(x))
=gx-1)
=14+ 4x-1-2
=1++z-3




ol ti ¥y iGN 3 GG

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)

£ () is called the inverse function of f (x).
v A AN Lol Sy el ANl Al Ul gt ey i g
ALy e sadiee x 008 o Y x e Badeay o 08 e JUA e

sadult

Letf(x)= %x + 1 find the inverse function

gl posnny Aillas y 8 £ (6 of Yl i gl 0N S
,l x+1
Y73
VS Y WYy x SOl peaal WAl o30St of Jdaty
2y=%x+2=>x=2y-2=x=2(y-1)

2sp £ (x) BN F(x) Apuall Aol o8 Jally
flay=2(x-1)

Letf (x) = & Find f(x)

ot ol gl gl Baly sy = @ ANl all AN Loy

Ll

Iny=xlhe=x=lny
ieh £ o Ml

iy =Inx




ety JTasl

Let £ (x) = x” . Find the inverse function
tde dumadl bl ey oty = x7 Al Auusall A slagy

x:-'ﬂ/?

y 38 Op sl aaly ile dgmgpae e ldag

Means that there iy 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:

a)Ity=x",x20then x = + ./y and the inverse function here is
i =x ,x20

byIfy= %, x<0Othenx = —\/;v and the inverse tunction will be
' =-Jx ,x20




F(10-1) LS A0 Jpalh 2o S8 g0y sliaie gl

Find the domain and the range for each of the following functions:

Dfx)y=x+1

x-1
D)= —
) (%) )

) =+vx-2

7)f(x)=ﬁ

() =x-3)

Graph the following functions:

INDFfE) =—-vx+2

13)f(x)=+d—x 14)f(x)=l
X
15)f(x)= iz 16 fxy=Ix-1|
x
1) =2-|x ]8)f(x)=%
X, 0<x<1
19)f(x)={ 2-X, 1<x<2
0, otherwise

2 fx)=-x+1

Hf(x)= Vr

6 fx)= Va+rd

8)F (x) = x+1
x -

. X
10)1(x)=ﬁ

H(21-11) Aliedld K00 ) gal poa

12)fFxy=x*-1




gl Jlgall 77
X, x<0
20}f(x)={ 0, 0<x<g2
Nx=2, 20
X, x20
2l)f(x)={ X2, 0<xg1
1 xz1

Al s 03 Loy ol A o fasna A A0 Jlgal) pesa )
2(25-22) b Jiudl 4 oS p sl

Graph the following quadratic functions, and give coordinates of the

vertex and state whether the parabola opens upward or downward:

2)f(x)=2x"-4x +3

) f(x)=1+2x +x°

24) fFx)=(1-x)"-2

29 F ) =(x+ 1’ -2 (x-1)

:(30—26)“&@% ‘ § cBogefg « gf «f+g g

26)f(x)=2x-7 and g(x):J;
) = — ")
1) Py and g (x)=x
W) f ()= x and g (0= %
2) ()= (x~1)° and g(X)=x-1
30)f(x)=;lc- and g(x) = vx

1(35-31) bt gof sFog s

INTE)=2x-7 and g(x)=x+1




\
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X

2 f(x)= is and g(x)=yx"
) F ) =V and gi(x)= =X
3£ (0 = (x-2)F and g(x)= ‘\
I/ =x+2 and g0 =x

1(40~36) bl Fl(x) 2l
36)f(x)=2x+35
INfx)=2x-7
IX)=7~2x

39 f = 200
x-1
40) f(x) = —>
X+

H43-471) DB Jall angd p Jga Sy At Lagda L i

sl se 1Y sl S5 8 10 ey 381 janal oly a8 A8 32 (41
A3 e 2 Ll san g JEY (g 84 y50my 50 (oles Jf o Skl
ORI PR, L RN £ U W SN [ P O P
s aa Bam g 60 DAL IS 1Y 5 Y Lad
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.

s de s el B 5l s sl el e il el aga (42
S 3 el oY dpa ol 28K e (i€ 5 L) Labd gl SIS S




paeily Jlyall

3 e sl s al s gl g AN o ) 5 ke skl A sl bSN 220 (e

o e LS 100 loe Adlia kil aal 5 ol
A small company for canting cars charges 10 diner a day and 10 fils
for cach 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 a car for one day driving 100 kilometers.

K e sadiad) A0 RSN s Fx) Sy Asdiall las W sa x84 (43
Sl gl B gl 5 i A4ISS 5 $100 it AU ik 5 f(x) WD ]
L 4G f(x) Sy o 100 Ge JH damidd) gl s S 1Y 85
Ji Y dsmidl s gl aae 83 84 saal ) san g 5 e 2855 $200
ang 150 gl A3 SISy 50m s 5O £l A5 anf 5 53a5 100 2o

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
variable 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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Old gamaelt
/ Aeuiia 6-1
ilighoaalt 6-2
lbpilmall 7 ally el 6-3
§ culbgiiaddl oy 6-4
@ngihbwg).'m6—4—l
Agac Hydunn b Dypdo Tyfpduna iy 6-4-2
(giine ci s 643
(aflazadl) Apsladl Bopisasll 6-5
Lguad 8 A pall Ebgiimed] e puie 6-6
) uuymnuy_uﬂbaé 7
absamadl 6-8
Aghemll Augadl 69
| il asSan 6-10
g el 220 ozl (1
Uglaall L2 lall alusiul (2
ilbgan sl ‘almb umjmmwlbus 11
Hoghinal upSan Ry slo aliinly e¥sbadll o 6-1-11
ﬁlﬁmﬁﬁlmbu‘hw\&6—l 12
Ll Jumall Al
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Matrices

JIntroduction &es2s 6-1 3«& ,
i gheaadl Ay ki Matrices <ald siall o spia Joaill Vi Joltip
Aoalall jga il Y Their Definitions Led 3 Ay s Matrices Theory
a2l oy «Notation and Terminology of Matrices e s aally
.The Inverse 48 giaell (ws—Saay Determinants Char—sall 3 Transpose
Add and by gan (3o il sl g el Clleal e el oy
S5 Multiplications (8 shoce cajuiny s 8 o yall 5 Subtract
Use Matrices 2l gheaal daud g ddaall ¥ alad Al Ja deall ey
WYl O apndl Sl (e aigus to Solve Systems of Linear Equations
g Lind Gpascains s Applicd Examples Al 4531 5 Examples

.Exercises 25! (e 2nld e
matrices ild gheaall 62 Gaagall rIEY Caaldd e Joail 134 calling
Addition and subtraction of b il =y dall 5 o ead 6-3 Gyl
multiplication of matrices <l wadl (o) 64 Giay ol 5 matrices
6-6 Lyl s identity matrix (L) Zbal B giasll 6-5 oyl
Rules for <lisiiaal o opil 867 Ciagall s lpuait 8 A i) 1y
Ao ol 6-9 Giay ol 5 determinants <dos sl 6-8 iy ol 5 matrices
Inverse of 44 ghad JugSas 6-10 dinpall  Transpose of matrix 48 sheaall
i ghoaal) oty Ll A ) Ja 611 G Tyl 0 matrix

-solving system of linear equations using matrices
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:Matrices cii8ghali 62"

Three Types of aull (1 tt}f\ I Y firm pieae lis Lui i 5 ’
Two ASlgudl GlS 80 0o G A eli 3l g3, g2, g1 3 Goods
1 (1) A ot B Aa e B el Clasadl wilSy ey, ¢ Customers

Goods
&l = 23
4
Customers 5 !
C 6 8 10
(1) & daa
oS il adus B Clagia

o I g e i 5 phaadl gl el Pa af posy e
€ A giudl gy il g gl e lan s 10 gl o Y i
ol A 56 1380
(hltinee JRE Jiay 535 Gt pall Jpandl SN 18 A il e
oo Jemad g Jaall (oea Gaglioadl LY o313 Rectangular Array
£ M SN, Matrix 4 shadd e sy Y1 (e e Jilaine
4 7
10

B AT e g0 Blae i) 0n Jibdise gl e 3
Jralially e abwadd 138 0085 I I Y iy da s Matrix 3 phoan
330285 Rows wisha (e wilis 4 ghond)y Fntries <da il § Elements

-Columns




ATy S

Three 3t &y Two Rows (iea (ye (35855 o3l G L aal
iy 2 % 3 Order 4 3l (o & sinadll o2 o Jp8 Y2y Columns
Ve gy At sz g Lghshea 330 (e 4 shecall eaa L order Al

1AV b haall Ly 5 S 4 G
Matrix;

Is a rectangular array of numbers. The numbers are called elements,
and the general form of matrix, say A, is:

anr dp an ain

d1 an an 4
A=

Amt 8n2 8m3 .. A

Cof Al iy A palh Al S8 in Jiins (o A pimall (f graialy
C 5B e A Fab il Lagaly Cogan il el dde 5 gumy g <3S

m % 0 saee Y b Gighall (i Joalay Order gt 0 iyt
G g @y ke i o Ao genall ualic (e Blement paie (S Chyoa,
cagentl By Jiay j SN Chuall B iy i Y G e

1l phaell dibia e 0l

1
A=| 0 3 |, B=| 10 5 |, C=| 2 |,
2 7 3

D=[5], E=I:10 7 5 4 3]

=~
[

—
(&)
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[P Py PP o e N [

Ln e o Gl s (i gem s ighon E o (g 5iat A of sty

¢ 5) Elements in First Row J il usbic o cun3 x 2 & Order
B 4 gunall .(4 0 1) Elements in First Column J¥ 3gesdl abic 5 (4
el 33p s gl Sac g5l Al Square Matrix dag e 38 ghocas (b
Column 3,3 500 A shima cand C Agiiadly .2 X 2 g order gia 2 of ‘__‘93
order Lgia 33 ol 5 Cigion iy aatg 250 o o5 it L ySY A g Mutrix
o B dshoad) ol |l s Baaly Aad e sS58 D dgiaall U1 % 3
s LSl lldg 1% 5 ga order Lgia o s row matrix Abes 4 i aa

stsae Rl s 2nl s Lo

Lme slandy 2y ol i ghmdl (any o iyl (Y A
P (LS TINOR L%

Lash (5 gty S A shnall (4 5 :Square Matrix da el 4358 vaal

:‘:}\:\aimxm_piﬂanq:l_AJ.‘lszy\ 230 5 Chsteall 22c
1 2
A= 3 4
g pall i sheadl Ay c5Syn An sl e A o Js o oSas

s jmalic gaan Al 43 ghiaall b3 izero matrix iy hial) 4 ghoaall
1 M S 5 0 el sale b 3a s c2ero Jid

RN

@5l ) i ghadl 2 s equal matrices &y gmatiall cilh ghael
My = mgXny Ay e Legdin 50 o o 53aeYY 5 Lo pieall a2l et o




it T

C 3B o phaad) Haa copmsboia 5% o sl i Lag) Oy ymeaie S
1 LS S 1Y equal matrices N sludia

— - .
M 4 -1 ] l 4 -1
B={ 0 10 I , sz 0 10
[ 5 J Lo s
- - L

o oek G ualiall sy idingonal elements 4y bl jaliad

b A giadll Jal JLID B B oyl d shenall ) Ll

sl iy o e a1 el G5 b gl @, a8y ealiad
A T el Ay il pulial) Wi L3 panll

ap=0can=5cay =1 $peabiad o

B square Axy sl G sheaall 4 :diagonal matrix &g il A ghuaal
dingonal et M Sl ealic Ul zero lial W jualic e Sy
1Al JOEL & ) Al 2408 Ky 4 elements

diag (i an ... dm)

$A0N B Ad phaall oy il s iad) B oy
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e LR N [ P Vit v ppen ey )

JSEIL LS (e (W3 X 3 Ha il G Tl Al s Logdl iy

RN
B = diag |: I 2 - :|
ldguasll 7 ylaliy aeaxdl 6.3 L
Addition and subtraction of matrices

oS 1y u;ﬁﬂ}imalc‘)h@.«p Ji Cild ghiaa Bae C.A;:L‘_tlnc;\).a‘\ 5]
B.A ()l ghiasll cwilS 1Y the same size or order sl j paall il Loag
€l afie Bllaiy (A + B lage gons (fd em X 0 S8y e o) e il e
B klial pualiadl sen (g Wle Juans pualiall ym X n ds )il e () Sa—a
O gl
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

1 JE DA g il gl Ailanll 038 pran B sy

4 3 35 , 3 2 4
LetA= B= , and
0 7 6 4 3 2

Find, if possible A+B ,B+A,A~B,B—A,A+C,B-C
1;)3@.“&5;2*3)AAEA’M\ordeerJAJ&;LUAM
tﬁ,;u;s*g;mgjzxzymwog_.scu,a_d\ui‘B:u',s_mn/




ol sl

.

oo Lagin Y 2 she e Bbem (5l LT Lagn o SIS B 5 A G s
gl LS S il of8 il 5 o lld 0y 28 € Al

443 342 544 7 5 9
A+B= =
1044 743 . 642 14 10 8
344 243 445 7 5 9
B+A =
4+10 3+7 246 14 10 8
A+B=B+A  bs By,
gl b gl 7 e e L
43 32 54 11 1
A-B= =
10-4 73 62 6 4 4
34 23 45 B S A
B-A =
410 37 26 6 4 -4

A-B=-(B-A) gl Jall,

:Multiplication of matrices culd gaualf «_\).na 6,4%%}
Al B ghean Gae Tl i Tt el Dl gl
VS O g G i i A gee A ghna b dgies A ghina el

‘Scalar multiplication <yl b 4b ghuaa s 6-4-1
ol b A Sy A adl alie e paie 1S Cpn i
423 ol e Agheae Sigg oA JSAG Y o Juantd o oSy ¢ A
Ugiead) ealie (o aie J8 (s oo Gadld W juabic U (A 2340 adl
coculaly A




Sy T T GGy BUE

If A is any matrix and C is any constant (scalar). Then, the product
cA is the matrix obtained by multiplying each element of A by c.

2l rn gy N Jial

4 3 1
LetB = 2 5 andc=5,d= 5
1 10

Find, if possible ¢B and dB

1V B 5 eB oyl gl of gl

3 20 15
cB=5 2 5 = 10 25
0 5 0
1 4 3 4/5 3/5
dB = |
5 2.5 = 2/5 515
1 0 15 05

ol o 48 ghuaal Lol Flee o el Bilee o D a i
wanll el o daudl }‘ _pally 48 gl )mhatga,a)ﬂrg(dgscalar

thgsgas Aghaa A Lo L dhean cpi 6-4-2
Multiplication of a row by a column
o zss ded S5 bl e gl B f i peman thin of (im0
(A ow matrix dgeall 1 dadl e WSy B Chasgll s 220
saglay




S8 yheaall

5 ) plsi R deluadl s sy 6 Y pliad D deliad o a0

10 ) zladi Q deliadl W cansd U zlad N deladly o s

e Lo b ol o2l At s gl o3 (e Bany JS S Y5l s
123 B ccolumn matrix Lapenll BB ghmdll 3

v}
i
(ISR N RN |

AR g asan g KA, 7 4 D clany adaay JOAS L3
3 58 Q liny (e bin g JS A LI S g N hang (e Bany JS K, 8
108 pteaall Aay 91 pludl 38 it 3K aln DU

7
Cost:AB:[ﬁ 5 4 IO“I 8
) - 5
3
=(6) (D) +(5) B) +(4) (5) + (10) (3)
=42+ 40 + 20 + 30
=132

A Bgad o G A0 cyun Wb s AL B LY sLaYy

AA5B e G @A o SN B85 B B phadl e SN AN b

(EXCTPIN: QUPIE IS I T QUM I 5 ) : PR L L PP NP L1
132 o sasd s dad o demadd G 31 0 5 0dn gany Lidd




v

TS T bl 3 LRy 5GP

gans TOW e (5] ca_geial Uit (e (el Arpal &gkl o3a
1AV Lgadli (Sar oyl (ge 4y 3kl 5205 column
el JSA T X p el e i il sl S 1
fag ap .. apl
) O p X 1 s (e ] 3 pendl Ll
2
byi
1AV Lo Juani one value 5aad g daf s oo el Suala ofs
sz
a1 ap ..o apl . =g bgj+‘:1;zb2j+...+‘d;pbpj

by

1A Cld ghaall Lyl S 1Y
Given the following matrices

2

A= |: 3 0 4 ] , B= 6 ,
5

C= I: -7 8 4 :|,andD=

T N




Sipiaal

Find AB and CD
Ayl AR Gl deala alagy

m=[ 304 || ¢ [cO@r06:®O
) 5 |=6+0+20=26

1 €D el ol S 5

2

CDh= [: 07 8 4 ] 5 =(10) )+ (N () +(8) (3)
3 +(4) (6)
6 =20+ 35+24 +24 =103

sio Lol g g iy A Legald clladlal 83 Ua Ly jiony
tpy b shioall (1
Lgiaey Left ol Aga o ¥ hoal 8 ghins g ¢f (oay (1
Gl B 5 LS Right cpad dea (oo 3 peal
4 number of efements _alih f o jiall sse @08 o na (2
b LS dpanll Agiime (& saliall mae gl b all dig ae
By o W6 CB J AD i 0Se Y 13edy b Jial

.not defined

:Multiplication of two matrices (i shias i puia 4-6-3

gl o Lol S5 Bl iyl e et S
e e columns dgee csa S0 rows hia o 28 e JEX N
AN gl ghea e ) S 3 gaall b il G yn By
Ll 28 ghendl 3aecly




i eI L R e oy \

i oo ATl C A8 ghemall Wl i i din general Adle 5y gy
elements Cj; paliall (8 <C = AB f »ﬁi AB JSELB 3 A el
Do asell A A Bsad et il iy Joala o8 C 1gi ol
5N A alee 5 anblia) o8 o2y Biludl (ol s ALY LB 3 gE el
ol Adas S5 oY Aldg inner product (Jala o sl ey Hald)
Ughme palic o Jiasi B & jhad trels A 4 gad Gighal Jalal
o Y g liad ol e of Y 5 LAY ame € el el
i bl de gl A dshaaal B j3awe e of 5oy
el ki ¥ Sl ygha <B4 phadl

(ISR 5 A Ol o e ol (S L,

pXnidajll jeB ddghadiym X p da ol (e A A gienedl calS 1
2y m X 0 Aa e s C A sl (S5 (AB ouall Joala L8
05 g € Mghad o § apead i cheall (B il 58 ol b bl
B Adghadl o gy A A gadl (i chiall G e ddac
If A is an m X n matrix and B is an p X n matrix. Then, the product

AB is the m ¥ n matrix whose elements ure 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.

Il TR ok o ol Bee o gl La s

Al ol ghiadl oo pl
Find the product AB and BA, if possible

heeas | 4302 .
WIEA= 1 5 60 and B= )
3




[ty i K ’ T

& columns 32 ) 330 3 glia Ja gk e B2 Y bde coay
B 3 gheaall 8 rows ignall 23 pa A A shiadl
Cisiall 253 A 8 saacll ot oy ohsdll iad Ly
AAB daf b Vgl Lind 3 58 B Bosiead b
Hilh o el e e U
U3 ghoadd s 058 g

M4 3 27

|
|
Azes Bia =
3 Boa Ls s ()J

-
oo -
oo

4[432]_1“ [432]_-1—_
0 2

__4_J _3__1

2[5601——1_ [SGO:IM—I“
0 2
4 3

O il Loy 2 pand (b J oY) Chall Capuin of o a2 L a g
P ol Lilany capend (8 (I Caall oy imy B2 yaall digh ndll
fel LSy 5apan)) 2 shomal]
U0+ BHEDHAEMAHEN)

(BHDHEYO}HONA) -~ (SHDHEHHOND)
2%2




\
LI T 3 T s St

12 8
ABor = 5 7

A Mghad b Gsiall e g sy Syl Bghadl 4 Uil 2
B Ashadl el 03 (5 gl satall b shadl 508 210
Lyali BA il e W

2
0

2
P2 oS of g Jata T
T Loty S ay g siia

5332l 4 ghoaddl alef
BAsua

[v=}
I
o —
>

i
(TS
o W

X3

BA=

o -
[SIN

]
1
[
[= S ¥} )
[=T8 S}
L |

4 3 2

=l 02 75] 0 2 6] 0 2 [o
[ 4 [ 3 2

“ 3 5] @ 3] _()j\ 4 3] [0




[ Ty

.

(DEH1G)  (DBHCIE) (DRI
BAga = OEHES)  OBH2)6)  OX2)H2)(0)
WEHGNS)  ABHGI6)  HEHG)0)

-3 2
= 19 12 0
31 30 8

3%3

i e Rathill i gheadl of 25 el (4) JEA Dl e 13l
A b B i g ol Aghadd (oG AB 4B 3 A R iad
56 BA Maf L1 2 % 2 50 AB G geadl s of 2 LS5 BA o 5
3 x3

Gawad (s el oSy Y i iad) Caall o Jaads Bl Akl
adle (Sayy siha JU 15 A (1 3ady s (4B Wgiad saeel paen
G greny G S Spanlh spaad 5 S ol pee 08 op S
e gty V1 2 peatls iapadl W gheadl dgam (5 Abey IV B ad)
A 3 peall di iy B 3 shuaall 2 pend 5 5300 Y 3 ghaaall SR 3 gaed
38 5 aal A gheaall

lagia S S 13 DC 5 CD s gl oD 5 C 30 b gl syl

b WS
Find the product of the matrices C and D, or find CD and DC if C
and D as:




Ty LI I 3 TSy _—,L,.;,L‘,u\\:ﬁ

5 Cix3 Daxg = we can
C1x3=|: 3.0 -1 :| D-3ug = 3 A4 product
2 S them (3=3)

ey

Cb= [ (5)3)+ (O)3) + (-1 ] =16

TUigali CD opuiall Juala Sy U
5

i ASERR

Jalat
P
B 6)X0) N
DCia=| (33 GO G}-D
@3) @0 D

19 0 -3
DC= 9 0 3
6 0 -2

Ughadl i C AEE D jhadl (o dpend i 38 2 bmla (Ko

il sl af s 05S8 ze0 o (5 ging ageedl RS 1L 3 DC 52l
el 55 Al 4108 e a8 Lt Bads i 5 zero g s
st s b i oy of Bl o L oy s 408 gaes 3o
i Uy 13y Cighoa G005 saeed O dllin 05805 3aal 5 dap 3 il
Cigha tel o 3senll il jie Cluind 3 s DC b LS cligimal oy
3% 3 ladad A DC Hsiead) gl cul€y aac] L o Coall iy jhas




SO

CLB, A oS 19 Al b ghad) ooyl
Find the product of the following matrices A, B , C, if possible.

2 4 4 3 31 2

Agxy =
-1 3 By = 0 s Cyz= 4 6
0 5 0

5
-1 4

2l AD A phemal) Lo Sy Y
It is impossible to multiply the matrices:

Ax B B Gisia ga A saesl (g0 aadd
PoePQ = e
The product AB is not defined
AxC € Chsha g A sl 5k
The product AC is not defined
BXx C e . 5
s 3 Cu,utaBnmf St adel

The product BC is not defined
:Identity Matrix (aliledlf) 4aato-¥1 h,amll 6-5“%,
S 1Y Ablaia o dysal 48 sias square matrix ey sal A ghiad ex
elements ualiall gaaay aaly 55k diagonal shill Jo s jalic ay aa
2gial i i A1 ld ghomally 7010 | jha (5 g el ¢ ik
tok LS5 3 X 3 52 % 2 JlaaSll identity matrices 3Bl

1 0 10
0 1 0 1
0 0

o Lgaas 0 Ladie T cipadl ALaad AplalW) Hid adl oy

el (3N g e Lgad




\
U, T B o iy SRR\
\

fork LS A B ghonal il o i

L]

galal AL A e BT o dam dA 5 AL Wi ala 2yl
Find Al and 1A, where [ denotes the identity matrix
Tagge Slighan T 5 A oSS S 1Y LA 5 AL 0a 3 oy 0 Sy
o 2 X 2 dd e A O Lagg sl sl uét Lsquare matrices
2 % 2 Lgans 055 o g identity matrix Aya) ABLE D B g ad

FEIR
0
I=
0 1
- _
Al ¢ d 1 0 e(1)+d0) (0 +d(1)
- a b 0 1 |7 a®)+b0) a0 +bD)
~ c d
- a b =A

:Similarly s 58 (i

10 ¢ d ¢ d _
oot a b [T a b |
| —

Al=TA= A 1l

i ghas 8 dimn gl Qe e A JBd) 138 g el gl
Ul gt gena (IS L bl B jhuadl o s Ciny ¥ Tal




ey . |

-

o W e 1 a8 o b ot identity matrix AW A giaatl o a FV
48 gliaal) dgaws 0l g 1345 real numbers Adgis r«\éj ) A gh e L';i
Ugims A CalS 1Y Sy . alaalll (e paa (Y s identity  matrix degalaY)
Agha LU AL 5085 o (S fla,.a.eh’l (0 pa L_gy Square Matrix ag ye
Al=IA=A gases § oul gl Qs

H{AA = A%) lgudi & Square matrix das 4 Agaall u J-lé 6&;’
Leud & square matrix A ag el 48 shcmal) o pin prend poldios A '
AA =AY el Aot 058 Ggmas on X 0 Lgapa il
th Lo Uiy (5 31 8 g Vgt B Lgy o IS

AAA=A]
PO PRSP I L - N PSR S V- LSS
.aal 3 The power (5 8 M5 (3 5 e JS8 48 ghoaaall
:Rules for matrices cilaganl! ‘,Lcungz;\,
- BYREARTUPS RUSULTRP T P ORIRLENU I (o o e
1 AV il shaally dualad) AN 5 A ol gia saléuadl (S

A + B=B+A (Commutative law for addition)
DA+B+Cy=(A+B)+C (Associative law for addition)
3)A(BC)=(AB)C (Associative law for multiplication)
HAB+C)=AB+AC (Left distributive law)
5)(B+C)A=BA+CA (Right distributive Law)

6AB-C)=AB-AC
TB-C)A=BA-CA
8)a(B+C)=aB+aC
NaB-C)=aB~aC
10)(a+b)C=aC+bC




G, LT ,,r.a'rv_zt.;t.yl.a' 'J 5@5@"‘*

I ID(a-b)C=al-bC
12) a (bC) = abC
13)a(BC)=(uB) C =B (aC)
HYA+0=0+A=A
15)A-A=0
16)0-A=-A

M AlG=0 , 0A=0

1) Al=A , TA=A

:Determinants sl 6-8°
5885 i shmal) Bk 3 B Regall pahodd e claradl g
1ol WS g i square matrix Ay el Cld sheaal) cilaas )

An important attribute in studying matrix algebra is the concept of
determinant for a square matrix.

g0 o ofa J AL b A dama Jhe it cplaty Soaaall Y S
N a5 phamal ony L 5 et (A) Byl gm0 U5 6 ié

A A ghad
+ -
a an
A=
a  axn

JelS O s o oSay o det (A) o A] 3 shonall o3¢l 3asnall Sa s

a, a,| 2
.2 saorder Lgna g o | T s
1 Gn
it LS A gl o3¢} saasall Moyl (Sagy o

det (A) = ay) a;— 21 4




Yy wen

Jorlsn 3682 % 2 el ) 3 ginmall sa0mal S ay Aale b5 ays
i Jeala dia Ls;)lu main diagonal (g bl salie Gayun
1 Jhall (e JaadS LS cross-diagonal (g 50 kil jualic

B oy A AN i eaall Glossall 34l
Find the determinants for the matrices A and B, where

det (A)=1%X4-2%X3=-2

det (B)=5X2~(-1x6)=10+6=16
Ol .3 % 3 Lgia 0 square matrix el st add ¢S 1Y L
OV  pandl Asla) g (3l ok aal g L (5 By iy gd boa sl s
e S5 sl ) eabic o peias T i pag hshemall Y (i
G Juala Lagha 7 jhaig lgrandy ong A (5 a1 oy Ll 5 Lale
LS hd ol s AY 4080 Y cross-diagonal s kel s jie

] Jeal o
an ap a3
A= agt A a3
a3y an a3
&) ) O]
'S AU Y. . Y
au an a3 ay an
" > U i
det (A) = ag a2 a3 a1 an
oy &7, W A S
31 a3 as3 a3 a3
&7 &7 &7 Sa Ta ™
] 2 &
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ToabuadiVly STl o gTadl b Ll obandba i |y

det (A) = (an) X azp X azg + 212 X a3 X 3y + a2 Xz % ag)

- (g X agy Xagy +ayy Xagy X aag +agy ¥ a2 X an)

T NEXE PO, LT ROV O |
Find the following determinants:

0 2 2 -1 0
A=| 3 4 5 B=| 3 4 5
5 6 7 2 0 6

v
0
det (A) = 4 (1) 40 (2)30 (3)0
6
'

A ¢
s @ Q)
~SA A T T Y
2,0 gt
det (B) = 3/,435:‘5 3¢
/_'2/70 /76'\‘ -2\‘ O\A
m @ @
48 10 0

det (B)=(48+10+0)-(0+0-18)=76




S Yy

]

;Transpose of a matrix 42 gauacll aludl 69%\

owidgsaacl A Bsheadl i a5 pa A Mg aall Ayl
Al A J AT 3ol A G ghead Bad Sa sy chgina ) Wia el

(e
Ajj=> ATji and is obtained by interchanging the rows and columns
of A,
A Cld ghemall Al 2 f
Find the transpose for:
Ay 4 a4
A= 118 AT = 1 81
ay oap |0 47 an
—
5 <1 0 5 2 6
By= 23 4 , BY= 10307
6.7 -0 0 4 -10

o 5aee¥ oad saasl Y Casieall iag e Al ey of oA,

DEAH =A
2) (A+B) =AT+BT
3) (AB)T =BT AT

Symmetric  ABldall A8 doadll Gy ey Uarall Cay il gty

CBA=AT S n % 0 dad e A day el Qiadl o S 1Y

:Properties for transpose s 4 shaall Ays pailas ?Ai DA Cigina

1 Ol matris

AlLia 48 ghams e A 3 ghoaal)




,,,,, Y G Gy S

Let A be a square matrix of order n X n. Then, if A = AT, A ls
called a symmetric matrix.

21 . 21
for example A = , and since A" = then A is a
13 13
symmetric matrix.
AAT lam X n Asod (e A Adghias JC of Ls sl @S,
LABLdte il ghne Lot ATA ol
If A is any matrix of order m % n. Then, AAT is a symmetric
matrix, and so is ATA.

2l g gy ) sl

24
LetA= Find AAT and ATA

01
22
Ll g 0 Sy
13
2 4 12072
A= and AT =

01 3412,
2 24><2




s 10 14 3 8
AT 2 4 1202 | | 1420401
0 1 3412 3 4 1 2
22 8 12 2 8
ABlLaia 48 ghuan i gt ol Bl
N 13
1 0 24 | | 9 15
R 01 |7 15 30 -
2 2

Bl Tghean g gl (fd SIS,

oo 08T Bake 5 By A8k Al dassad of (11) Qe s iy
LBl b a6 of Y AbLaie il Gl giad) ygadd ciindal

:Inverse of a matrix dsgaiall yugSias 6-10&/

A ghna Ao GENL S50 Aol e dry e i me A S 1Y
of e Ja AB = BA =1, of uns Gl (it e B (835 105 AT Bag g
isSaal jajis A Usbiaall GuSaa B ey odlSaDU ALE A Ad i adl
A Salsile A 4 giadl
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
invertable and B is the inverse of A. The inverse of a matrix A is denoted

by A"
HATI VS WRPVE -, TP
Lyl il pimall Taih o gSall i yug (1

Inverse matrices are defined for square matrices only.
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EIEINS YUY PP Y PLE X e (Y

A bl ogSoe Liad 4 B (f8 B Asiadl s A SN (2 \
If A is the inverse of B then B is the inverse of A,
o A A o iy K o San A Fd ghmall ISV (3
If A has an inverse then we say that A is invertable.
o dad g s Sae clligh ugSae A A heaall 1Y (4
If A has an inverse then it is unique.
- plSa ) Al g Aay pall il emall e aad (5
Not all square matrices are invertable.
a5k elhie) odel ClBadld y patladd o i Lo (mSays
ol e gl Bl Y EITZ\.-\:\:.A:\EM S

Uraals, @385 AB copuall Goalan Sl Lo J5boah 1 lo 2 4ol
B LosSee b A Mtie I A sieadl ) §jlus LaadS ¢S ¢ s BA ooyl
A rfas 4 B X,

2-5([35| [10

212

12][-13 01

2%2

B isSne b A QB AIS5 A (usSas 4 B ol Gl
silad oSay AT el Al e oils oA Ray s Bghadl uySae
foh U LS i 5 okl eda pal aafy 5 e samy




ot ﬁdj(A)

Wb 3o i 5 cAdjuine matrix 288 el 3 iadly (e b Land Jisdy
o det(A) & Jay 53y cdeterminant A guad) s o adi(A) el
) jiam 23l (5 (11 e B gl n gy Y 31 cnus A
JAIEO S8 1Y 3pme A of lld iy

adj(a) Ul Gl i o3 o5 AT 3 det(A) ff osSaall da s Uag
AV Sl Ao B Jsaall S U ghadl 03 a5 Lide qand

Hlab 8 e a3 2% 2 Ap (e A A shuad adj(A) e

Tkt et s g pual) Ayl st (1

a, 4a; Ay — Oy

A= adj(A) =
) Gy —a, a,

Sl pualin o8 pe i e adiad Gkl o3 of dlld oy ey

«Cross diagonal (5 5l bl jalie ol L4 sy main diagonal (st N
ouih 2%2 dapall pe A8 phondd Lo 38N 3 o U Ladlyg

A0 cld ghmall g pSaa sl

Find the inverse matrices for:

4y

a) A=
Gy Oy

1Y ndj(A) Aad s Aegpodl A8yl dladily JBall 138 Jay pstia

adi(4) = G ~ 0y

Tdy 4y




Ty T 5 Gy SGAT

1lyali det(A) e W
det(A)=ay; ap — ag2 8y

10588 oalad e AT usSaall ol iy

B adi(A) _ 1 tyy —
det(A Ly, —
et(A)  [aya, - a,ay,] ~ay a,
43
b) B=
10 8
Uil a3 i) Ayl Ay plal astal s
8 -3
adj(B) =
~10 4

det(B)={4)(8)-(3)(10)=32-30=2
4 B ol iy

gL adiB) 1| 8 =3]_| 4-3/2

€ 21 10 4] |-5 2

sy LaS Al gladl) 43yl phadid (2

A= a; G

Gy Ay
S = adj(A) adj(A)=|:(i+ o AT

det(A) Y
A= ™ =+ay,

2 G




1 H0 el

-

Cigd 03 8 S Wl oy ) (i) g gane L10S) Aimge 3 LY 095G

Al g LSy Al o5

A =0y

adj(A) =

Ty

L Gy

At= S S
Oy~ Gy

det (A) = ay 8z - 8 212

-a, q

Ay = (-2 Sl ) S
Ay
Ay = (_1)2+l ‘1” r =—d,
'|2| bys
a4, 4
Ay = (-n*? " =tay,
TR
r T
adi(A) = tay —ay
Lo Gy

g LaS 5 A yall 3 homad ()53 A ghamal) () sl g i (V1

Gn ~ay

(3]
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AN 4 aal w.\,,j

Find the inverse matrices for:

4 3
a)B =
10 8
Ll Ly Fing poall Ry sl oLk 4 gl 038 pa gSina o 5 il
L) (13) e Al
23y b gty s 5 e R giecadl odn (o e dlady p it oY1 L
2k LS 5 sl
4 3 !

B= B":d 7
o s B

[adj(B)]

det (B) =@ 8)-(10)(3)=2
adj(B) = ((i+j)" Bij)"

B =" =+8
10 8
ol

B, = (-1 =-10
10

3

By, = (‘Dw k =-3
J[U &
4

B, = (=™ =+4




o8 gl

,
g -0 8 -3
adj(B) = =
~3 4 ~10 4
8
8 -3 2

:3
gl NEN
lioae) | 2204
2 2
g 22
B = 2
-5 2
2 10
1
he=! =103 Cl = ——eadi(C
) aeey 4@
0 22

det(C)=(0+0+0)-(0+12-2)=-10
adj (C) = [(-1Y" ¢y

, |03
Gy =1y = H~6) =6

22

—



TG T Il o LTl SRE0 Y \\}

Cy =(-1

Cy = (1)

Cy= (_1)3

Cn=(- n

Cp = (-1’

Cy = -

Cy = -

Cy= (_1)6

adj(C) =

-13
=—(=2)=2
02
=+H-2)=~2
02
10
=-2=-2
22
20
=44 =4
02
21
=—4=-4
02
10
=+3=3
03
20
=—6=-6
-13
21
=4(+1)=1
-10
T
-6 2 -2 -6 -2 3
9 4 -4 | = 2 4 -6
3-6 1 -2 -4 1




A8 gheanall ﬂ 1
-6 -2 3
ct=t | 2 4-6
-10
-2 -4 1
234
1
c) D= 31 D= iD
© 4 ey
124
12 4 48
2 3 4 2 3
dex(D) = 4 3 1 4 3
1 1 2

/7/72/4\ ~A A
n @ @ w4 3 32

det (D) =24 +3+32)~(12+4 +48)=-5
adj(D) = [(-1)™ Dy

31 41

D, = (=1? =+10 D, = -1y =-15
24 14
43 34

Dy = (-1 =-5 D, =(-1y =4
12 2 4
2 4 2

Dy, = (~1* =+4 Dy =(=1)° 3 ==
14 12




\
S TR 3 GGy SUa T v

34 24
D, = (-1 =9 Dy = (-1 =+14
31 41
o 2 3 -
Dy, = (-1 =—(~6) =+6
43
;
10 -15 -5 10 -4 -9
adj(D)=| -4 4 -1 | =| -154 14
-914 6 -5-1 6
10 -4 -9
a1
At=—— | -15 4 14
-5
-5-1 6
-3 2 i
9 -4 U(E)

det (B) = (-3) (-6) - (9) (2)=+18-18=0
4 ghuaall o3¢l Baaaall ) S1 Sy B A8 sl G pSaall dlag) oSy ¥
.P‘;J\.uﬁ

123

1 2 GF)

eyF=| 446 =
det(F)




T alaaiaal
) 36 12 24
o2 3y 12
_ ~a, L KTy
def (F) = :/V:><I§>i'3\2
e . A 4 ~Na A
m @ @ 2 % u

det(F)= (12436 +12)- (36 + 12 +24)y =0
a5 5t gistan K0 B ghonal 3g) o gSadll dad Sy Y

GasSon Galliad ool e o G BLIYE e 0 Y i 1 Al
t sh A yiiadll
H@AY' =A
2) (AB)' =BA"
il gieaalf phaks 4 skl ayaml}j;“ﬁfii“\v
Solving system of linear egunations using matrices
T POV AN NP T PR LN F I TN
Lhal e oo Lk Jipat e Canall g b ghuaad ooy 4ydasl
IS gl 3y U S8 o Y e i adal Qe S8 (50
Linear simultaneous equations &gaidl < aleall o m Ll o (o i
el ol Sl unknowns Julssll of variables il juid (e Ll
1 s¥\S System. of linear equations Auhaall iy sbaalt
apX: + 82X+ .. &n¥n = by
anXi +apXz + ... AyXa=ba

EmiX) + AmaXa + ... BmnXn = by

:can be written in the form 4llall dauall 46S (Sadl e @

5




\
Gy T sy S

of s
ay Oy . 4y, & b
Ay Ay e U X b,
21 9 2 x )
A= , X= , and b=
Dy Loz v Dy i RO b,

mxl

coefficient matrix CMleaol 48 ghoas Lol A G gheasll of s Jaadys
ul f0 Aghias euid b L variable matrix o el 4 heas o X,
.constant matrix

llin o g0 (Jilaal) @ piial 3aa) sl n bl e S 13,
i ghaadl alaiiuly Y sl b @b ey ealay) (S g2 ceUAA_Jl don
ol i yla aall 13 8 5l b g
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.

o b i 5 R gl (o S 5l oty ¥ alad (1
Aadal 6-11-1 s_jadl

55 8 L g 5 el S Rk pladt by el adll Jos 2
Al 6~11-2

A gl (nsan Ao plakluly i sleal g 6-11-1
Solving system of linear equations using the inverse
0y N olaad an e Sl Alatl e aadll Ll AX = b oS 1Y
thp g da Al 03 AL 0 of Gy el gl

X=A"b




§ ol iandl A h.

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

48 ghecall ugSxa Al s laatudy DA ol s
Solve the following systems of equations using the inverse method:
)2X +8Y=-4
X+3Y=5

F IS AX = b SN il piall 5y oMed L S Y e
28 || x| | -4
13 |1y 5
det (A)=(2)3) - (1) (8y=-2
.
~1 -
adi(A) = - 28
-8 2 | -1 2
A=l adj(A)
dew(d) "
[ -3
ate L 3-8, 74
200 2 L
L 2
-3
==y
X=ATb= 21 %
2 - 5 -7
2

F=-Tex=26 hh iy,




T R S S SaE by

b) 2X +4X; + X3 = 77
4%, + 3Ky + TXy = 114

2X1+Xg+3X3=48
faal AX = b JSa LY Al (et

241 || 77
437 || x |=| 114
213 || x 48
iohd Ml
241
A=| 437
213

1/5 ~11/10 5/2
Al=| 15 2/5 -1
~-1/5 3/5 -1
101-5“»‘)
X=A"D
1/5 -11/10 5/2 77 10
= 15 2/5 -1 14 |=| 13

-1/5  3/5 -1 48 5




TGl

=S daram 13 cx =101 g Ly

sl 8 AGy gk iy bl g 6-11-2
Solving system of linear equations using Cramer’s Rule:
Ny E¥slaall ga 11 a8l Aghaal) N slaall Lkt AX = b S 13
}AMAJJ:(LL-\HJAIA#OU Cuay o el e

=—d£t—(ﬂ i=1,2,3,...,n

det(4)
i ageall ualic Jaf (e a0l 4 ghoall 5a3ma o det(A) of Syea
b gl sl A Al gheaall

If AX = b is a system of linear equations of n equations and n
variables, such that JA| # 0. Then, the system has a unique solution,
which is:

- Gexl R A)
dct(A)

where det(A;)) is the determinant of a matrix obtained by
interchanging column i by the column b.

ilelae 4 ghiaal clidaa sl ks Cramer’s el S &4 yhay (Joall
o Y sl 0 alg o) el aae ol laae i)
ke S saamad gAY Chassall W lgagen sl cdldas o aci a3
o sbeall Sl puatall 1S CBelas Jasialy 5

N RCH W PP SV i @ﬂ\ il Aad (o8 Ala g
I\L)meua,;”.;d‘);llun Lulﬁ‘_)ka&det(A)ng g an
(a dgdsa i S qumym@muumn@u;_ulsu} L e S
RN

ot Ll o3 (g Tlaall b gheadl ay o g A8yl s3h pmau i
Sl e3 el S Ay yley B (15) U
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LRIV Py PR [PQUN JOF VPR P 406 P8 %

1 el S ARl Jasaiudy 4 Yol s
Solve the following systems of equations using Cramer’s Rule:
A}3X-Y=2

X+Y=5
Wl AX =b JSal ) sl dgadg
3 -1 x| |2
11 y 5
. 3 -1 .
VS A= o G cdet(A) dlag 5o s N1 5kl
11

det (A)=3) (- (-1)=4
OsSTelldy se 8 8 e dlattiuly eVl odgd da 3y i B
Ot s (g sboy ¥ gmaen il Dl (1o deing (53 uagi ) 21
Sty iy aane ita JS1 gAY caaadl Aoy paitailiag.d gl wa
b LSy ol e il ol calen
det(4) = -t p L PEPREL:

5 1
det (A)=@D (-G -D=7

det(ay=| > . Y Db it
15
det(A)=(3) (5 -V 2=13

ot LS (b S B a5l o sy




o i)
T det(A)
by - X2+ 0X3=3
2X - Ky +2Xz=-2
3X1 + Xz +0X3=3

<
=
w

2-12]| %, |= -2
310 || x, 3
110

det(A)=| 2 -12| =4

310
[ 3 10
det(Ay=| -2 -12| =4
310
130
det(A)=| 2 ~2 2| =12
3 390

4l Baaaall
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T T T el sy Sy

13
det(A)=| 2 -1 ~2| =2
31 3
g LS ol el o o A
x, = dA) _0_,
det(4) 4
x, =%t 12
det(A) 4
X3=det(A3)=z=l
det(4) 4 2
c)2X-3Y+Z=5
X+2Y-Z=17
3X-9Y +3Z=4
A AX = b JSE Y W
2-3 1 X 5
1 2-1 ¥ |=| 7
6-9 3 Z 4
12 18 -9
™S ™A T Y Y Y
2 - 1 2 -3
det(A) = 1 2 -1 1 2
6 9 3 6 9
e AU N




G

det (A)=(12+18-9)-(12+18-9)=0

g ke plasidy ¥ aleddl adgd Ja 2y ¥ adl Jp i of pdit il
et (A) =0 gl saasdl 5581l a8




i o Orfghan 7 i o de e il Ao gt e A A 4
H{4-1) AaB el b 4 ghiaal

Perform the indicated operations and simplify:

2-3 5
35

14 y~-4| -4 0 6
16

31 -3

435 0-3 4
3) +

~2635 2 3 -6

:(8-5) ALtwdll A Ay glodall B ghuaall cf phiall pd daa

Determine the values of the variables:

x+l 2 3 2x-1t+1 3

5) 4 y-1 5| =] v+l =3 5




[ -2 x 1+6
6) y 34| =534

2 3 u 2 v

Lot -1 x 3 4 217 v+l
N34 x |+f{2 ~ly|=1]5w-2 3

wy 2 1 z -3 0 5 ~1

x 1 -1 -2 ¢+ 0 w4 1 -y
83| 0-2 3|+2 z 1 =1 = 4 2 vty

1y 2 u 2 v -1 x+7 12

:(Production matrices) Ui <M ghuas 1 Bkt ciilad (9

il 31 e o N pleadd gimy padlal Z1 Y ) ana
e LS e ddadd (G ZlY) A0S Ll iy slosatly Jlila3
Al 46 pinaall
A shirt firm makes Red, black, and white shirts for children,

wormen, and men. The production capacity (in thousand) at Amman plant
is given by the following matrix:

Men's Women's Children's




TSy ol o g bl 3 Graliasks ekl {

b WS ol Aka ) 2wy,
The production at the Zarka plant is given by:

Men's Women's Children's
Red 40 35 32
Black | 35 30 14
White | 29 26 35

Oflaall L e g g JKY K Y i ) A a2 (1
R

Give the matrix representing the total production of each type
of shirt at both plants.

S el 8 iS5 50% Apuny o glee Azl o @
G s S ol 2l i ) A ead) 2o 30% sy

il
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.

L cid ghuaal G o AT il shusall (order) cudsi o s3a gl
H(16-10) Jiluaall Ay LaS Wit of il ghiaal) plpal s )Y
Find the sizes of the following product matrices, if:
Aisad4 x 3matrix, Cis4%3,Bis3*2andDis5 x4
10) BA N 11) AC , 12)CD
13) AB s 14) ACB , 15) BCA
16) CAB




Tl hand]

-

1(22-17) Asudld Al il ghesal) o pia hala a
Tind the product for the following matrices:

1o 2 -2 4
17 02 - 2
-21 0 3 -1
L
531 3

18) | -1 02 2

654 1
L
423 -10 2
19 ! =102 34-2
323 41 3
- 210
420
20) -2 3~
635
4 -3 3

0

w
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AT, W el S TG, SRR

w

o~

22) [253—2}

(=)

1(25-23) Ul oSl ¢ b ghosal (pu ghna a4l

Find the inverse matrix of the following matrices. If possible or if it

exists:
-1 03
23) A 24) B 0 41
-3 2
2-30
310
25y 1 204
521

:(29—26) ALY ey S Al sk ahaiialy ah cyaadl ga
Use Cramer’s vale to solve the following system of equation:

26)2X, - X2-3=0 27X, + 3%, - 7=0
3X1+2X-1=0 4X, +5X;=14

28)3X; -2X, +X3=4 29) X, +2X3+ 5X3=-3
2X1+3X2—X3=0 3X1+X2—2X3=9
Xi+Xo+Xs=-1 2X - Xo+X3=2




T El kasdl

£(33-30) ALtobl 8 ghoaaall (o gfrn A8l iudy S04 o] Ja

Use inverse matrix to solve the following systems of equations:

30) 2% - 4Xp=-3 313X -2X;~4=0

IXi+5¥=1 A4X + 3K+ 5=0

DX -Xp+Xz=2 33)2X) - X3 - X3 =3
K+ X+ Xy=4 X -2X,+X3=6
X1+X1-X3=0

Xi+X2-2X3=-3







L cdaliy Colaiialt

i 4auis 7-1
[ A aamsg7-2
[ untigh Juloat| 7-3
| Gl ety 7-4

o ggfus 2 (1

, A Aaide (3

BURED ALIE W1y (e JISY 7 dalg poml) Bl (4

' L pall dilda (5

[ sl At (6

At 5018 Raidie (7

w1 ATt dEide (8

Rl doaty L8 31 AT} Aitie (9

D baticlaagd (10

o STl | ClELN (il ciland] 7-5

/

i
!
!

!
|
H

Ayt RIS (1
(guiondt Slally e (2
ot (3

b Juaadt Al

7
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The Derivatives and
its applications
sIntroduction de.aes 7.1}
sl oy Y1 sl palidl ol saf Josih 13 s 6 dm
Uhall dal o gehe Cis g3 Blee e Al pall 1agis Agel s avesy Derivatives
Aty el D e e il lnd Lo DU 3 SV seh 55 Y
applied  Aglexlt C_JWI s geometric interpretation (oedigh il o 5 &
JAdidall o selal examples
AN S il oty aend A s 5 iy ol 1S
danll g 1 ol ClSida y Derivatives of power functions s 58 ) de s yall
bl il it QS 5 Aasty e 5 ) g0 Y i e Uaiad
marginal revenue (gasdi el 5 marginal cost Al KN L3 ay g2l
UV e 2g3edl Juaih Cpaniaiivs VS 5 .marginal profit gast ) el <
o il (g ging L, applied examples 4x—inkill 453 ; examples
.exercises Al e sl ALY
Ll S T2 Conpell 1 Salaall (enimioon ol 1 (5 iy
Geometric puaigh (b 1ail 7-3 Zwms ol ¢ The Derivative of a function
=5 dusgally Derivatives  Rules (JY1 ac) 8 7-4 Gyl  Interpretation
Applications for the Derivatives: (gasdl Jibsall roslibdiall  Ludatll culali 7
Marginal Analysis

:The Derivative of a function 4l A&widl 72

gy Ragall gl Sl apliall (o A Jall derivative &l g
o Uk 3y cala pbaot) il pall i Ak b sl b st

-
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G T B 3 (R S0 Ve

#3 g 5 The slope of a straight line aiiue) bl o Y 240l Jgradll
Ban g X Jiedl pstiall 0 Aws oy adaall il et G 4yt
IS Ay s Sy em el 4l S 535 aal

Ay
m=slope = —
P Ax

X el giiall Aef il e ey Ax 2l Gus
oy il il Aed 3l e ey Ay
1y e g2y il sk Y el 3 e el st A L

-delta

RSPV P S USRS PO PN Y VP TR B B VLA
Aol e o A Al b 0 (e Lt g 5l N amad limit Aglh
o Gaal o dabian e M % il il o e g by Lavie
AR e el llin g o e 5% Lesie sl a2 A sl Gy
S a3l A byt AEK 8 sal 3l \gtay RSN Gk e sl
LS a3l b il pe RS Sam WY 3 il Aol can gl b gl
1Al Juadl (DA e i

3Gl saly 30 AJ0Y A0 o 2a 5 (2000-1990) sl sl 5 i
VIS Ay Bl pll s
P(ty=1+002t+0.002 ¢
Al ye millions cadtell 230 54 p o dus
.year il Galia gt o
L1998 Ay Sia G el S gatl 52y 5 Aot 2o
During the 10 year period from 1990 to 2000, the Iraqi population
was found to be given by the formula.

P(t)=1+0.0t+0002 ¢




[FE{E S pgen e

Find the rate of growth at the beginning of 1998,
o t= 8 Jad 0y 1998 Al 3 8 el S saill Ao sl
(VS E= R4 AL 5t=8 oup Aad sl f asl day
At=p (8 +At)-p(8)
=[]+ 0.02 (8 + Aty +0.002 (8 + A - [1 + 0.02 (8) + 0.002 (8)]
= 0.052 At +0.004 (Ar)*
LS alem (g Tt 3l 5 il oigd S el B Jome o iy Mg
%’ti =0.052 +0.004A¢

tof a5 Ato0 Lo limit Adedd o 4ad 3l

lim L lim (0.052+0.004A¢) = 0.052
At Ay Attt

0.052 5 B sl & Sl all s 1998 il iy ie y ol 1
Adu JS 52000 5 20l o (g i ISy gka

EU PR VR CA RIS TRUPR U PP TR S T I s W
1Y L iy V) s

:Derivative definition A&idall Uy i
dxi xal Ope o g8 atesall s Rgaall y = f(x) AN of a dl
Ak o oo Uik T 330 x el Jeasy Jladl T8 Bl saa) 5 sl
e ey Al Jlaall cpaca x4+ Ax 38 ) x i e JE5 ¢ AT ey
Lad o Tl i il Ky of(xtAR) G F00) o A0 Aod Jiim @l 13
00 el led ey ox Auiih 3 AN A&l o) 5 L fxeAX) — £(x) 56 ANl

H cif—i
-ﬁde




LW [ P T A Py B W

F(x) = lim Ly

A Ay
= lim —-——j Gt A9 - fO
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

Ay
#(x) of 22, is defined t be:
dx

F=Y oy L&D

dx A0 Ax

G B b R A () A o W 5 g g Al S 1YL 4
Opme dlaa

el alay o oDkl AL dmda sy Ak o Bl Lasaloc
.finding the derivative by definition wiy_»ill 43 yha;

differential coefficient aliih Jalaall puly Aiidall cg a0 elly <54
.differentiation Jualil e Aall Ada) Clus ddee 4

A S5l Ll Sy of(x) Al Anha sae eland s of By
ifollowing symbols

_df. EIX "2_ i ™ / D
Pl dx(f)’ dx(y)vf(l),y , D,f , and Dy

y el ey Bty nal ui Lgd 3 pa s iy ol a3 prens
.The derivative of y (or f) with respect to x .x _yxiall Azl £ J‘)
C sdinal ﬁs:mnjcmmummui-gi G (g o glal) i
a

sl e gpenl 13S0 5 @ Slisall gitall Zatly




AN Gy yath A b £1(x) AN 2a
f(x) = 45" = 3x + 4
x=-3 Sx=3 de diidall dad ¥
Find f(x) for the above function and evaluate £(3) and £(-3)
gl B (1) Sl Al ket Wl 5 LaS y Aiinal) g ot 5 gy
f(x) =4x* - 3x + 4
fx +Ax) =4 (x +Ax)? =3 (x + Ax) + 4
1 Al
FOx + Ax) ~ F(x) = [4 (x + Ax)? =3 (x + Ax) + 4] — (4% - 3x +4)
= AL 4 8K Ax + 4 (AX)? =38 3AX p4T AE LIT -4
= 8% Ax - 34% + 4 (Ax)’
fgle Juand Ax (o Aanily
Jlx+Ax) =~ F(x)

e =8x—3+4Ax
(x) Al e Juast Ax—0 Latie fimit L 0a8 i 3aly,
:g;&\s
ooy _ g L xHAR) - F(x)
Flxy= EE})——T =8x-3

Al x =-3 ladie i x =3 Latic 4kl ded ey
(3 =@ (3)-3=24-3=2]
P(-3) = (8) (-3) -3 =-24 -3 =27
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:Geometric Interpretation (paniiglt Jodoetli 7;3\ ;
diegy = £(8) A A il il 1y Lasie (1) Jtiall 3 LY

& LS5 rate of change y 3 A glg,.: d)

‘L5.)*~ gjmwdj\@)ﬂ#ml ea.;.ndf\_a_\]?:f(t) ‘( )JG_A!
Gl 13 ] UM,LUM\?&HM\U_J\MWLH‘W o

A Sl 8 Time <8

geometrical Apifa L waia Clalasi ol Gl a derivatives @l el

«lidal significance
(x 5 ) Leghlant oS54 Two points ol Lea B 5 A ¢ =8
-y = ) M ) e (x + Ax 5 f(x+AR))
oo LS i iy s
Ay _farAn- @)
Ax Ax

o fiig chord isW Jsk Ji WS s .slope of chord AB _igh s Jaa
Latie. ¢} ctangent (e Ly 5 chord Jish pre Laguiany e A 5 B glakiil
Ohaalt a3 glase J Tam Gy 8 slope of chord sl Jia (1552 Ax—0
.A 4Ll xie the slope of the tangent line

HEIN]

A 4 yie y = f(x) AMall tangent line (uladl Ja s Jo o (Simy

Loy = £00) Aall iate S Ll (1) JKE Ba (x| () ooyl
can (g i wbes puy aabiid ladie A ALEH s smooth AT e
the limit <uiat 88 &dall 5859 A Akl Mo draw a nonvertical tangent

~will exist




[PE P |

y
A
Wl /v\ aa
curve
S B Y={(x)
chords
Ay
-« » X
0 X X+Ax

v

(1) &, s
ARsall ptigl) aall

Al 2o ¥ o= r Wl pded Jad iy pledl a2
(2 L] e, 94 4)
9 6
Find the slope of the tangent and the equation of the tangent line to
the graph ¥ = Jx at the above points.
i) o sad Wi iyt sty F(x) = xRyl 2D Gyl

et

gy =
7 »p

Vx
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i x =0 ladey

9 =—= 2‘[— = 6
— s (9« 4) A&l vie slope of the tangent Lsloel Jae (18 1igly
-d;d\ 5 et Axpa f Alilas dlaitid podaind dash Adtes A

To obtain the equation of the tangent line, we can use the point —
slope formula as follows:

y—-yr=m(X—xp)
1
(Z)QJJSJlJAAY(x;,yl)“(9¢4)u§_;ml=_6_ duadl o g
1S Al 2 g
1
—4=—(x-9
y 6(x )
1 9
h=x-2
YT s
=18
7T
st (gelaal) Aslas gh 5

(2) Ry Js2
(3) Jal cladons pue
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JCE By =% 5 s (3%} kit e Goaal o off Y,
e (2)

o 323 from the point — slope formula Jeall s 1 Dalra Liga (ag

1oh Aglhall Adtaal

3
yTe= g
LI S

6 27 6
y=2x
>

(éé} sl e Gy Madl head Uslae iy
:Derivatives Rules Gtaisy ..\clgi 7-2\/
e ol Cpaats Jlsall e Sl iy el Ayl lasid of L JsY
heall 880 Y Zliady Qi) Lmes Lille (585 3y iy Jadd)
Lo ponty eisll e dlad b lpcall sa e o il g5 sl
F el o L dhadnad g elgia St Jeulil Laoatad 61, Ay
Lol b & ol @Y S ael @ 22 s Lderivatives rules SV o
Ly lldy el Pin g8 Lelualit 3 Qi) S o) 520ma gyl Ll eyl
ol alaly Ly il g 2ol o3a Gk Glo Sl e b all) a g
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Lety =c, then %v = 2000 Jha g g Y ARida (1
ad
Lovie 4f Cym A AN e ) il Ll e Lo a5 1y
o 13 xoaxis (hwall Slaa¥h N g3l e aund) (08 Gl iy 55
b il Rgnel 8 B uall g A o Lags - s (8 by b e o
© jine
:The power formula (&) §f 5% divea 4 diida (2

dy

Tety =x", then ~= = nx"”'
dx

positive constant L se il 4aa8 x il 58 col€ 1Y adl ey il
c)hdﬁ'éﬂ‘éx)ﬁﬁd‘ yﬁjxwl‘;\‘lzﬂlwhbcﬁpower
sl gl

We decrease the power of x by 1 and multiply by the original
exponent of x.

ol e 5 I L

Al O gal e aa )

Find % for the following:

@
=x° L5yt
Ay=x dx

dy 1-1 0
b)y=x Z=x"=x =1
)y ;
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1
oy=Jx y= x?

1
Ay y=4o3

i
ﬂ:—lx E =——l‘\'
2

-1 -1

1 ke x g Gl ¢ o duay = ex AN Lt (3
Let y = cx then if cx is differentiable function of x, and c is a

contant, then il'L = cﬂ
dx dx

A G g x Al Ay Bl (e e of @ld ey
LA el e

The derivative of the product of a constant by a function is the
product of the constant by the derivative of the function,

1l a0 Y
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Find & for the following:
dx

n dy a1
a)y=cx — = nx’
dx
byy =10x* @ (10)(4)x* = 40x°
dx
5 dy -5
C = — Ay —
by x de  x°
1
d) y=2Jx y = 2x2
dy .+ 1 1
L DDk P E e =
e ( )(2) xll 7

s LN AL AN e ASY 7 bl g pandt il 4
If u(x) and v(x) are two differentiable functions of x, then
fxy=uFv

du _ dv
—F
dx dx

and f'(x) =

anlil o3 gl I i

:Find £(x) for the following " Jsa Adde aa
@) =x+x

£ =32 +%x’i




sy SR

by y=4x"+ —4—
X
@ =120 -8x7°
dx
4_12" =12x% - ~8;
dx X

¢) y=3x" -5 + 74 =10

95 ~10x+7

‘Product Rule w sl Akida (5
x piiall dpllly SURES (B a3 v(x) g ufx) of saskil
If u(x) and v(x) are any two differentiable functions of x, then
dv . du

2
— UV su—tv—
dx dx  dx

S AU Wl o peall ikl s
(uv)/ =uv + v
Ul e A L9 A b D G el it e o e
ol ) AN e B A AU (9 4 Tilme 220
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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Find f'(x) if
a) f(x) = (4% = 2%) 3% + 4x + )
) ) = (24x + 10 +3)
) f(x) = (37 + 2x+ 1)(x* ~2)
a) f(x) =uv
s ol o puall Aoy WAl €5 o S () @i AEbal dagy
u=4x" - 2% 3 v=3x +4x+7
fand (1 pall A Bl
W =125 -2 3 v =6x+4

g Gl
Fly=w'+vid

= (4% ~ 2x)(6x + 4) + Bx* + 4x + TH(12x* - 2)
F(x) = 60x* + 64x° + 663" —16x—14
oo o 0 ol Gyt of g oyl e sy A5 b e
1k LS Aol AR5 ) (B LS e Adny
F0) =122 +16x" +222° —8x7 +14x
Fl(x) = 60x* + 64x° + 665" ~16x~14

Aol Gadd 4 0de g
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by f(x) = (2 + 1 +3)

1ol gy Alleal Jad o puall 520 aaiseg
t

=2 +1=2241 , v=2"43

b add N
t

2 LS AEnballd i
f/(.\') =+’

1

1
= (222 + 120 + (2 +3)(x 2

2 a

1
=4x2 + 254+ x7 +3x 2
3

=557 +2x+—3—_

Jx
Ll (c) gAY Ao dagy 1yl
¢) f(x)=(3x" + 2+ D(x* ~2)
1l 5 e sacldl) Gubany g
FH) =GB + 25 + D2x) + (P = 2)(6x +2)
Flx) =126 +6x° ~10x~4

:Quotient Rule Leudl 48ika (6
X () Ay I LR () 9 u(x) s VY
If u(x) and v(x) are differentiable functions of x, then

i{ﬁ]= " ta
dx\v v

Uit (B) g i B oY s

"
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Sl 33816 gy 51 () (il

il A Kiges Ladiiae A0 ) poll B 3o

Use the quotient rule to differcntiate the following functions:

9 =22 0 =T o fw=
o 2e=5D)-2x+5)@) 20
B fim= @x=57 2r-57
s (30 - (1=2)Bx) -6
b fx)= ar ey T oy
o iy Dol -

Rule:

x-D  (x-1F

i) A Loatiias LIS Y A2 3a ]
Find the derivative of the following function by using the Quotient

et D(x? — 2x)

) )

s i

F@==
v
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£ = il’_\‘:lw"
ol da
, o0 = (DG =2+ (-2
o =4 43y —dx-2

1t Al )3
o= (x~1)dx’ +3x% —4x—2) - (x+ H{x" = 2x).1
’ (x~1)°

Pl 3t =20 =5 442
’ (=17

{The Chain Rule Alodud) 3uc1d A5 (7
AWt 256 0l x Gl Ay s u ofsn ) Ay Doy cis 1y

1okt LS
If y is a function of u and u is function of x, then
dy dy du

dx  du dx

Baiaall Jgall Ala B Lithall 038 pasiiuty
Using it to differentiate a complicated function.

8 i A4 aasy ALl A Ladihons A0 JF ol 508N o 5

|

RS
Find the derivative of the following functions, use the chain rule,
indicate how each function is decomposed:

2 y=>1-27

b) y=+dx+4
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) y=(+1)"

ol L A St gl Rl dia plasind

Q) y=(1-xM*
b 8 M u=1- % laie y=ut o) e

gy = 4y’ & =3y’
du dx

1 gk Le Lol Chain Rule dluludl dapa aladiuly agle
dy dy du A R
— =~ — = (4u").(-3x"
dx  du dx a2 )

=401 - " (3%
dy

22215
dx

1
b) y=+4x+4 = (4x+4)°
|
AN Qlﬁ M p=4x+4 e y:ua L‘)‘ Uk
dy 1 du_
du 2 dx

4
tsh L Lual chain rule Alubull Gapa padiuly ade

:
Q=ﬂ'ﬂ=lu7_4
dx du dx 2

1 L
=—(dx+4) * 4
2( x+4)

2 2

- Vé4x+4

B l&

i
(4x+4)?
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Oy='+ 1)
ik i AN cu=xt4] Leie y=u’ o e

LI'Y— =6’ a =3x°
du dx

toh LS AL i dagpa Aaaluly 4o 4
dy _dy du

= 6(x" +1)°.3x?

L ~18x7 (" + 1)
dx
ol LS AL 03 Fiike Thpea gy (St
1) Iy = [u(x)]" then {_y =ny"" ﬂ]
dx dx

2) If y = f (inside), then %: f'Uinside) . (derivative of inside
lx

with respect to x).
3) If y = (inside)", then %‘1 = n(inside)”. {derivative of inside
ax
with respect to x).
Aol Aigosy L L8 oy 5 pibe By s 5 paY1 iyl 5 ga
fel JUally M3 i 5 i g

*Chain Rule 3ududl Siga Laniis A0 O 508 2050 2x

Given the following functions, find —jl :
59

ay=0x"+ 1%
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1
b)) =~
JG2+10)

Ay =& +3x-10) 3 -x%°

-1y
d) f(x) :(;ﬁj

TS ALl B bl el (g
ay=etet B Sinsidey L inside)
dx dx
dy 2 > d a
— =32x" + 1) —{2x" +1
i ( ) dx( )

b 325" +1)%8x°
dx

D _ospot 41y
dx

I
b) £(x) = e = (2 +10) 2

V(P +10)

1
@)= —%(xl + 10)'5".-;’;@2 +10)
1 3
Flxy= —E(x2 +10) 2.2x

3
Fl=-x(x* +10) 2

f/(x) = —1—3—
(x*~10)?

Flx=

__T*
JExT+10)3
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c)y:(x7'+3x‘- 10) (3—)(2)"
dy 1 242 - 2339,
-l:—=(x +3x - 133 -V (-2x) + (3~ (2x+3)
dx

iji = =633 =2 (xt +3x—10)+ (3 -2V (2r+3)
ax

gl = (- ) 6 +3x=10) + B 2N 2x + 3))
e
=1y
d) f(x)—(;:—l'J
3
%=1V D=
f(")‘{xﬂ)' (x+1)?
%
£ (x) = 4 _‘._,lj 2
S [)H-I 1)
e = (x*l)"
fix) 3(x+1)5

:Derivative of Exponential function fut) a0 disks (8

Iet y =", then & =" l=¢"
dx

WA (ECRWEIPERV PR T (U NS W UK -
Pl A AR ace A JS

A T Il A aa
Find the derivatives for the following exponential functions:

a)y =xe*

b y=e
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g8) y = xe~
) cliilall sy
a)y =xe*
el cu=x,v=et oy y=uv of gad
du dv .,
==1 , Z=¢
dx dx

d
A —

Q:xe"-&-e“,l:(xﬂ)e"
dx

b y=e'

d_y =" Ax = 4x'e”

c) y=x'e"
o
D Pe e 3= +3x%)e”
dx

o
d) y=—o

dy (x+le"—¢

dx (x+1?
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e
(x+1? (JcH)2
o) y=e™
& =3e™
dx
st3?

& 35" =6x)e”
dx

!
g y=xe

dy

] t
= yet (—x) et
dx

P ' 1
=—xer et = (1-xT)er =(1-2)e?
x

gl Ly i ol AYaY Adida ©
Derivative of the logarithmic function

1
Let y = Inx, then Q=—‘1 =—1-
dx  x X

o o ey WAl e saly g T e W A0S 8 K,

Aaciy o Sl ol s pegein 8 M Jial g AN Aie

A iy jle g J)gall A8k 2
a)y=In(x+c)

By=In(x*+2x-10)
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d) y=xlnx

e) y=xIn{x+1)

X
y=—
Inx
g) y=log, &

sl cildndall gy

ay=In{x+c)

&1 !

dr (x+¢) x+c

b)y=ln(x4+2x—10)

3
ﬂ=,4_}__*,(4x-‘ +2>:_4_4XL
dx (X" +2x-10) x"+2x-10)
Inx
O
L —(Inx)(2x)
dy " \X _x=2xlnx
o =P P
_ x(1-2Inx) :L~21n{
x4 xf{
d) y=xlnx
%:/f‘%+lnx(l) =1+inx
e) y=xln{x+1)
Dol DM =t I+ )

dx (x+1) (x+1)
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dy  (Inxy (Inx)*

g y=log, ¥

dy _ Inx* b 2x

2y

@ mi0 b0 e £ml0

RNRITARTE TR PISS SUPE WIS P EUR BEEE
The common logarithm (Jog) to be expressed in terms of a natural
logarithm (In) before it could be differentiated.
& dend o ot Ay e 0 AN Gl Y Aay el odon G taig
A G 5 gy grah B 5

‘Highter Derivatives Ll cliidal (10
(eniis LI AL AN S 1Y 5 e o SY A Gt o ki
Alae da el s AT (s RN dihal A Akl Y A

Let y = f(x) be a given function of x with derivative dy/dx = £(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 e el By 2000 4y I B Y e of oSy

The first and all higher - order derivatives of y with respect to x are
generally denoted by one of the following types of notation:
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6 & ey
dy T odd T odd T
y/ s y// , y/// . y[n)

fxy L, f'x e L L %)

el e e SEEY s mpia 0 M1 JB

SN gt A o U Al A dEs s

Find the first and second, and higher-order derivatives of:
a)y=2x" - 3x* + 57 — 4x® ~ 100
b) f(x) =x*
cQy= Xinx
Lol clgibal) alagy
a)y =2x° - 3x* + 5%° - x> ~ 100

& =10x* —12x" +15x* - 8x
dx

2 Xl
9 - 405" ~36x" +30x-8
dx
d3y
T3 =1208 = 720430
.
d—f: 240572
dx
5
d—§= 240
dx

S el g ciliaa gpan s Audbull BRAD o s By
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b) f(x) = 4x*

fx) = 4x*

Pz =12x°

%) = 24x

9(x) = 24
e el e clintial gpem Rl Lkl oy Lo B0y
Q) y= X2 Inx

¥ o= at %Hn.\:lr

" B 2 - !
¥ = =) AT 200 + Inx(2) + 2
X

=-1+24+2Inx+2
¥ =3+ 2Inx

el A GEIY) Aleny i ) i ol L bl

ot ol BTl Bl il 75
Applications for the Derivatives: Marginal Analysis

etV Juaell 5y e b il cdigld e 3 gl s
asaill any Loa el da e applications in business and economics
.marginal rates Ayl

sh g derivative el Jad 20850 marginal dpa Al Jlaall faa &
23 (b CABdA) Badad Adeo e 5 1000 A5V rate of change sl das
Re PO |
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:Marginal Cost 432al) 48H (1
Clan gl e x gl il A an g dsad 1Y Gieaddl sl o
Ay Jiai the total cost in dollars < ¥ pall axe & 3080 A3SH ‘tJ,uKII <
st Al Slas gl e 813 (C = 400 + 0.4 x%) Ao 4
aan gl U Jana s (C =400 + 0.4 X (200)° = 2000) A LS 4 ¢4 200

2000
RN
> 00

=10 s average cost puritan s 5l
(2004A%) N 200 oo gyl Akd it 8 gieaddl of i sd oY1
O etan sl and Yl a5 B il Ax o Cus g s 8 Baiay
10550 G ASSY
C + AC =400 + 0.04 (200 + Ax)®
=400 + 0.04 [40000 + 400 Ax + (Ax)*]
=2000 + 16 Ax + 0.04 (Ax)
1o Alall cilaa gl 2 LY (extra cost) Lyl AAKIE SN,
AC=(C+AC)-C
AC = 2000 + 16 Ax + 0.04 (Ax)? - 2000
AC = 16 Ax + 0.04 (Ax)?
s Lealiy o5 Al Bam g JS0 AESH Jnad 1igdy
The average cost per item of the extra items is therefore:
% =16+0.04Ax
(Ax=40) 240 ) 200 (e 23 8 Uil of a0 e ey
Average cost for the ALyl sas s 401 LY Jaes ofd g ool L Q0
£l 016 + 0.04 (40) = $17.6 :55l5 a5 additional 40 items
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10 L S Jua o (Ax=10) 210 1 200 e 32030 <l 1Y L
& sed K (16.4) 0 5Ss Capm Agm) s

Aalal as oW 8K Jana o4 marginal cost dpadl AN L4y te
il ian gl st 5y e B s dllia ¢S Laie

The average cost per extra item when a very small change is made
in the amount produced.

b LS Aaal 4K ofa 3Ll B 3

Marginal Cost = lim AC = lim(16+0.04Ax) =16
Al AX Av=l)

U AdS Jidi general cost function C(x) daball byl A2 Alls 8y
ion Ll AAKY ol araall cilas gl e x

Marginal Cost = lim£= limﬂﬁ-—m)—f—cﬁ
ASOAX A0 Ax
derivative of the AdS) A0 diaddl i Apaal) ARY of Sl oy
with respect to the amount dai-iall il oS Y 4oy cost function
rof Lﬁ‘ <produced

Marginal Cost = a
dx

e (B 5l 3 Raclly A 8033 Ak o ol Y o 5L ay

Fasr)
The marginal cost measures the rate at which the cost is increasing
with respect to increases in the amount produced.

*Total cost function 34Kl Alla Judi LA U of a8
C(x) = 0.001 x> - 0.3 x* + 40 x + 800
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AN Evaluate 58 .x ppad A 18 marginal cost s AN sas
X =150 ¢ x =100 « x =50 production zWiYl ;5% Lasie dyaal)

LC100) Aol Aidia dag) o sllaell Jall 138 4
ey x el 5 8 el Ba e 0SS U S ALY AN,
fh Lo and 3lEY)
Cl(x) = 0.003 x* ~ 0.6 x + 40
B30 A4S Jana st o I3gd g pandl KN (B s, aYY AN
T WS Aatiall fpadll o AL 48 7 L)
10050 B g Agan) AGISY (8 x = 50 Laie
Cl(x) = 0.003 x> - 0.6 x + 40
C/(50) = (0.003) (50)% - (0.6) (50) + 40
=7.5-30+40=165
10685 g Lgandl AN (b x = 100 %0 bedie
C(100) = (0.003) (100)* - (0.6) (100) + 40
=30-60+40=10
1S5 g Aoandl AN fd x = 150 088 Lavie U
C/(150) = (0.003) (150)* ~ (0.6) (150) + 40
=675-90+40=175
50 G g Ao Ladie Cocmisdh 6 Tpaall 28K o Joal o el
150 (Y 100 ezl 333 Lavie 45 pa 303 by 5325100 )
S ) gl Ly M (3) G S b ol sda pniagi St
L 5a 100 Zltyl i papda ol gl g sl
A Z Y g 52y 100 £l Judal g gy (gal BV il
KPR IRELAR R L UENEIC Y- PRLE PR PIE PRI Py W AR |
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SIS 3 100 G Aaeh 5 Latie Sy i slasiol g By oAl Sl
OB e e gind o oS ¥ el 82l () prbiay 8 g AdlaYl oyl
25 A LAl s ) Y Adead S5 Y plindhanl 53 pe SIS

JAdiy
C'tx)
20~ (30.17.5)
5
s . (150,17.5)
0 - ! L (100,10)
: |
CE I
L
] T
50 100 150
(3) #hy Jsdd

(15) aly Jiall Lol ARISY ppeu

E SR VU VSUNRIUP SR PN E I R S
simple linear Jowsdl Ll 38CY 23901 o Ldns o marginal cost A
Sl B (b, m) e S8 (C (x)= mx + b) dapadl s Al 3 .cost model
il B3ay S5 A0S s3a xS Clim Sy Cl(x) = m Laalt RSl

Y (5 i o Al f adixd Y Al () S5 2D additional unit
Jaxe g marginal  cost dpsadl 2SN fyn JalaT cae gy el ey

Jaxa ofi the cost function A4l &lls g C(x) (IS 138 .average cost 4l
WlSH g8 the average cost of producing x iterns s gl (e x Flyl Al
toeh LS s daiiall o gl se e 4 suiie C(x) total cost A&l

#
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Average cost per ltem =

C(x)
X

Clx) Afdel o il Sanl) FASY g LIS (K Cabat A0l a3 a

average cost per Adbial sas p JS3 A8SY Joxa Jio Lasll RN Lderivative

JEal b L ppladl o 580 ! 8 A1 22y 3 X additional unit
1 Al

143l cost function 448Y WAl
C(x) = 10000 + 20 x + 0.2 x>

1ot 3D o3g) marginal cost 4uaall Aol
Clx)=20+0.4x

L& 544 The average cost of producing x items gyl 4K Jaea Ldf

o

)= C(x) _. 10000
X

——+20+0.4x
x

iy Lot o g g S LMD liliss lal

:Marginal Revenue and profit (zasd slallg 7 (2
sale Uis Caladia Cilagia (e revenues derived 3 g2 3 a5 0V
OB Y salla bl ey R(x) O 1Y LAdma clares J of a firm’s products
Jiey marginal revenue (saall Mladl i agg i gl (30 x Silagsa e il

fob LSy« R() ool diidie

. AR
Marginal Revenue = R'(x) = 111_1)1“5

Bl Leaifiy xaAX Y X e a8 delid) cdaa ) sse of e

1. sh LS (35835 corresponding increment in revenue fall 3




TR pycy s gy

AR = New Revenue — Old Revenue

AR =R (x + Ax} -~ R(x)
average increate in Agli) delie sasy JO Ml 88205 B Jaan
e e AR fad s Arde Jewasi revenue per additional item sold
Jaxal T3¢} limiting value A dad yaas ‘% s gl AL Caa )

-marginal revenue (gaall Aflall go b5 Ax—0 LS

ol vhelie Rl 5am g IS Jindl Y L1 Jaal Bieg gaadl silall
increase  Cilaasdll aaa i 0L 30 ) il 20N 530 Y rate Al g 055

.in the volume of sales

srevenue function Xl dlla Jhas 4300 A of e gl
R(x) = 20x - 0.02 x*
aladl a8 L gandl sall dos deliall chas gl ar e x g S lart o
K =200 058 Letie gaal
ISR iy dlay glims ol 4
Ri(x) = 20 - 0.04 x
X =200 Lovic j Aol sl fe x 058 Ledie gand) 2lall ga Vi
- SPLN P L
R'(200) = 20 ~ 0.04 (200) = 12
hauimy Clagall 8 A f 04 5an 5 200 £L8 Levie oy iy
Gy JSUB12 ey el e galyy
R() = xP WS Lo sl Cipey of s
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s by el Glas g ooae x Aol Bas gl jaw o8 P ladic
callall A i Wl e P s o AN O el Akt i e

«demand equation

b LS allall A3 € 1 x = 300 5 Lotie gaad s e 1

HEW IR PR
Find the marginal revenue, when x = 200, if the demand equation

x = 1000~ 100 p
x = debd gl sy p = e of Cua

s % il ) A3 g el p Adgay Al g o o V4
SYE R il chas i
100 p = 1000 x
rilalaall 0685 100 Ao denilly
P=10-001x
fh LS b ol s Lf (i Alalae (i
Then the revenue function is given by:

R(x) =xp
R(x) =xp=x (10 -0.01x)
R(x) = 10 x - 0.015>
Afal Agded slaghs 3y Sl WAl e (gaall aflall alay aplai SN

1 S R(x)
R =10-002x%

A% = 300 (g el f Cllal a0 Levie ganll el U
Pl L s 4 08 g sanll il
R/(300) = 10 - (0.02) (300) = 10-6 =4
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:Marginal Profit gl za (3
A3y el 30 g el e b e )

The profit in business is the difference between its revenue and its
COSLs.

S 13 5 Aokl cilan ) 210 e x Ledie Rix) Sl Al S 1Y
P(x) eprofit pooll Ol LAstiel sl se g4 x Leaie AN AN o4 C(x)
A Eageally s (S in gl o x gy Y
P(x) = R(x) ~ C(x)
s marginul profit gaak s o5 P(x) diuall od gl i Sal
cB ey Y Sk 051 Banp S AL o )l i

1t represents the additional profit per item if the production changes
by a small increment,

b L8 s dobiagd (k) Allas of (i
The demand equation for a certain item is:

P+02x=100 P=100-0.2x

:and the cost function is (o LS 488l Al
C(x) = 4000 + 30x

ISy gy cinil W aae; 100 ellia 055 Lasie (sl el s
cCang g ol 33ay 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 s LS 2lall 485 calacf
R(x)=xp=x(100-0.2%)
=100 x - 0.2 x>




Lasleaii¥ly L0 0T LI s TRk, S0t R

1ap clan gl e i s 2 (e gl AllAl
Therefore the profit from producing and selling x items is:

P(x) = R(x) - C(x)
= (100x - 0.2x) — (4000 + 30x)
=70% ~ 0.2x” - 4000
gl AN AsEal sl 7 UsS marginal  profit gaadl gl saly

b LS Plx)
P/(x) =70 - 0.4x

fah gl ml ol k= 100 ¢S Lo 1y
P/(100) = 70 ~ (0.4) (100) = 30
@j\ B3 &q;.};.“ @Jﬂ ol saa g 100 C‘-HJEL"‘.‘-‘ e.lgLaJin ;,E*—.“LM
O35 el AaeSy i) oo 3y Ladie exira profit per additional jtem (G
-y gt Al samy S $30
fals LS pan ) 08 x = 200 g1 055 Lesie U
P/(200) = 70 ~ 0.4 (200) = -10
8l i g Uy) B ALY saly 36 s 200 gyl (S Laie il
that is, 8 <l oyl o s small increase in production results in a loss

Asiia Liliy san g JS1 5 jlui $10 .negative profit




H(6-1) Aol Jiuaal) piial) Apuailly 4050 ) galt cliidal s
Find the derivatives of the following functions with respect to the
independent variables involved:

D f(x)=2x-5 2)glx)=12
3)f(x) = - 3x + 10 4 fx) = Ll
X—
5) g(u) = L] 6)f(x)= Lix
u—

ot alaall dis i Bazaall Adaiily ",a el s peed galaa Jia Lag
(9-7) ALBU (pabaal) Lol
Find the siope of the tangent to the graphs of the following functions

at the indicated points. Determine the equation of the tangent line in
each case!

7)y=4x’-5 at  x=3

B)y=x2+2x+4 at x=-3

9)1’(;():L at x=3
x+1

:(21-10) ALadl AN ) it elitidall gl
Differentiate the following expressions:

10y=5-2x*+x° 11)y:x5+—17
X

3 1

12) y= 25+ 2/ 13) y= 22 442




\
LEN{PCF PR PR P L E S POl ew e

14)y = (3= 10) (2x - 3) 15) 3 = (3 4y ~ (7 =y’
Jx |
16) y=(x3+;)‘ 17) f(x) = 4x" = 7x3 + 357 - 10
18) ./'(x)=x~—'32'—x—ﬂ 19) F(x) = (B%) +(8)
. X6 -3ral
20) Flxy="r 2 2y p= T
Y f(x) PR )y =

(24-22) Aiedd aaaal LlaD b Adul O oAl puapd uleanlt Adilaa sia
Determine the equation of the tangent line to the graph of the
following functions at the indicated points:

22) () =x* —3x + 4 at (1,2)
23) f(x) = 2 atx =-2
X
24)1°(x)=;6‘-iZ atx =1
X

:(27-25) AL5S AN 1 palt Lpaad ARSh
Find the marginal cost for the following cost functions:
25) C(x) = 80 + (In2) x*
26) C(x) = 0.001x° ~ 0.06x* + 30x + 1000
27y C(x) = 1000 + 10x
:(29-28) Al Agay g @il el A@j
Tind the marginal revenue for the following revenne functions:
28) R(x) = 10x ~ 0.02x*
29) R(x) =0.2x ~ 102 %% - 10 x**

|
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30) If the demand equation is x + dp = 200. find the marginal revenue,
R'ix)

313 If the demand equation is i+ p =100, find the marginal revenue.

32y If in exercise (26) the cost function is C(x) = 200 + 10x , find the
marginal profit.

13) I, in exercise (27) the cost function is C(x) = 150 + x, find the
marginal profit.

{(37-34) AL AN gall cliiiall Sy gl Bacld piddod

Using the product rule, find the derivatives of the following functions
with respect to the variable involved:

M0 =+ D' +3)
35 y=(x1 - 105 + 1) (dx + 10)

I HR) = (0 + 1) (£ - -1~)
!

) ) = (x4 x5 ,Lz)
X H

Jitowall piall oo AN g4l cliidall oy damuidl) Sa sl asdil

1(43-38) FU
Use the quotient vale to find the derivatives of the following
functions with respect to the independent variable involved:

38) v 30) fy =214
x=2
41y fl)=——
R AES
(& +D)(2x+4)

43) Py =
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1(49-44) AU Sitieaal) jrdall dpuitly el ) galt A3l ap
Find the derivatives of the following functions with respect to the
independent variable involved:

5
44) y = Bx+4)° 45y y = (2x* +1)2
46) f(x)=+10-2 A7) Flx) = e
) f{x) ¢ ) f(x) P
48) y=(x* +%)‘ 49) fx) = (x + % 25+ 2)°

:(57-50) Attt .Zl PR
iX

Find dy/dx in the following functions:

50)y =™ 51) y=e®
52) y= xe 3y= I (x+ 1)
54)y=e*Inx 55) y=10%

Inx 2+l
56) y =— 57) y =In

et x+1

1(69-58) LutudU A i galt il ag gl
Find the indicated derivatives of the following functions with respect
to the independent variable inverted:

2
58) Find dlx—fif y = dx 4 657 + 522 + 100
o

59) Find £(t) if £(t) = (& + 2)*
60) Find £(x) f(x) = (x* + 1) 3x - 3)

xZ

x+1

61) Find " if y =




Gy SO

-1

62) Find t(t) if f(ty = —
t+1

d'y .
L2y
o if

63) Find
64) Find v 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* 4 ¢*

68) Find y" if y = (x + 1) ¢

el

o

69) Find y"if y =
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Juatsat Aal_gé-aé_”.;.e Jlgd Jelsiti 8-3

f Jalsatt 5,0 8-4
i gt day ey Jelsiti 8-4-1
A.!):s.d|d.a.u:.vsu el 18-4-2
Ui 3908 1| 2 p 301y JolSH1 843
;3.\4!'..431 Jalsat 8-4-4
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olill Jemali
a_ilAuksig o olsill
integration and its applications

JIntroduction &k S-ﬂb
S 0 S0 il ol D gl B ol 88 e
L‘;‘)&' slac) (31 5k e Integration JelSH g g Y dpuxigh s Y Leimay
44 ¢ 28, Definition of indefinite integral Al ssaal e Sl Lozl 4
How to integrate some known 48 aall Jsall sl ;e JalSi W alny
L dmall g S 0 e iany ey Adkdal (3 pdal) (e s functions
43y 5hy JAS3 5 ransformation of variables Jygaill f esl) 28 ey JalS3l
intepration Alapa suS JM So8ll LS 5 integration by parts 43—l
Definite integral asaal JASH o byt 2w @) S5 using fractions
e B Juaill (g siny 5 examples LBV o paall o J il oy

.exercises AV o yaxdt e
asebe 8-2 Cinaal Leia inlin 832 Cpanaisn Joaill 138 b Ml
Jalsill 8-3 Cuayally The concept of indefinite integral sasall e Jolsslt
(b 84 Cusaally Rules for integration JalSill el jd— iy, aa Yo
Apalaifyl cliglall 85 W Gl L Integration Methods Jelsi

.Economics application for integrals (Jalsall

Aber Juad Al ditferentiation Jualéilly s 13la G Loae Bdaa

s Ll Ll Bdeall o B pally o g (Y 5 derivative Aaidal Aay
AT ety integral JolST A slad it Sl g integration JASSY e
Ay Llaald Tgaall s (5 2T olilly Loghe S 588 e gl ol Jks

:The concept of indefinite integral sl & Ja\&'ﬂlr,g.u 83&

JT




LRV By T 3T oy 1aW 8 Ll ol iU TS
\

[ 30 M asle QS 345 . JelSal pud Lo Gllay puSlas dydee Aiiall 22
Wl «indefinite intogral ssaall s JSEly ey @iy ) dx sy

"
e g V) giie g definite  integral sl JolSSl Jr g If(.\')dx

a

:gﬂls Jalsall
oedall oallyy e Jlaa 8 g(x) Vol d8sa a0 f(x) Aol <l 1y
et gM 5 x

§'=f
ey el Jlaall b () A S5 g(x) T panss ikd
If £(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,

oSy a4 e Conall ey ) WD ol & il ol
Aol (ansiy (%) Aagshall WAl b i's derivative Wiihe of Cusy g(x)
() Al integral JelS5 al Lo (3lay f £(x) Hall Lba¥l AN, p(x)

for example: (x2 + 3x +1)/ =2x+3

Then, the function %2+ 3x + s the integral for the function 2x + 3

Al SalS iyt o Wilh i (5 shesy il a0 all A8 S o Loags
oo Jell 8 il 2ael e g Sl iy e S 10 f B
sl o e

2 +3x+10

2+3x-5

Padxe s
4




ULy e }-.

o Lse JS A8ife oY iy 2x o 3 AN SLASS Lsa 08 Jluded oSy
2x+3

b JS o8 Fx) A GRS e sasd g b g(x) Al S Y 12 g
ol ey S e o ua ) + o JSal Le el oS el
Lol ¢ il e Lofd Joid sasl ool s ol Linf 135 JaS5 )
adia

Al 0% el e A ¢ R ey L Y il
=2 lasie 7 G &y sl 2 - 3 Al

Find the value for the constant ¢ such that the integration of the
function 2x — 3 equals 7 if x equals 2.
sl il e day JaY
Lo i Ny T ) LSy o + 3%+ 0 g 2x - 3 A S
tof i 7 o glane x =2 Lotie Josal ol
@ +3(@D+e=7

:L')iggi
4+6+c=7

10+c=7
c=7-10=-3
PAx= 2 letie 7 Aled iy 2 - 3 Ay bl i WA
sl el y QS gy 3B prnn s JaY 50 = -3 Laie
Relationship between integration and differentiation:
30l derivative kel Ciy pail g gl
d,
fln= Zii

M SN LS oy




ety | G Pyt P s e pyc e gy

dy = (x) dx
O m s dy el Al Gasisy AN ol pudy oyt
dad e f (b X il el Juslin i Vgt (g by A2 o Junli
bl Al A fu A AN 638 (ga JEEYY e fx) Al Ll
oo sy Y dy bl e sa gl gl Ly Led ALY ANAY ) g s
(demlill e ol
OO dx i F(x) ADaD JalS) 3 g5 Ll A

Rules for integration LS eigh — 2y e Jigul LS 83 |

o Wiy Gl Juaadll 8 W 83 3 5 BEEVE 20l 58 pe mali VY !
g s (Y esnll Gsas tla J85 Pl e e e CDLAST B 2a
s a0 gm0 ol Gum By aa Jlpo S RE B Sy Al
LGSl el b o Wl Ll S s ag s 8y

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.

o L _
D [ndx_—nﬂx +e . on#-l
1
2) _[;dx_ln|x\+c

3 faf()dx=a [f(dx
4 flafi0 +af,(@x = &, [£(0dx+a, [A(dr

Y] __l_ 1
) @l oy =@l +e

JC
6) jf(x)dx Injf ()| +c




Oy LR

7 jc'(l,\‘ =e' t¢

6) _[6'/'”/"(,\')(/.\‘=c’/"'+('

AN b i pien OIS of o) (S o3l 20l il Ailasull
sadull

Sl Jalt Jatsal aa of

Find the integral for the following:
a) jdr=x+c
b) f‘d‘—l e
xdy = 2.\ e
c) Ixzdx =1 P
Vo=

d) j3x2(1.\- =3 szzlx = (3)(%)x-‘ te=x+e

;.nu

e) IJ—dx dex————-+c-—§— +c

1 2 -t -
) f?dx = fx"(lx =%+c = —‘_l+c

+o=227 +C—2\/‘+c

{
—I—zbc = J-x Yy =
1/2

2 [

2 '._2 -
h) J—r_;dx = 2_[x'3a'x = (2)(—1—5) +e==x4c= ;51—+c

D [3x~Ddx = j3x¢1x—jdx=3jxdx— Jd,v:%xz—x+c




Galanly i o (Ehnksy SLEam \\ﬁ
. \

. 1 L
b)) J{l 6x" —x +—]dx = }6Ix7dx~ J-.rzdx—r Ild.x
x x

AT
= (16)(—{3—) “35t Injxj +¢

=2x* —-Zx% +lnja + ¢
3
W Jler-3xtkix = e+ 3 [t

x3
="+ (3 —+c
()3 ¢

=e*+x+c

fgl Lo JalSi o f
Find the integral for the following:

a) lx(x+Ddx
it ¢ Lakatad 13 €1y e Jeala Jal€5 0 U ia B a3y
1S sl e A8 5k y S Jgaae olld i G g gall ol

Ix(x +1)dx = f (%% + x)dx

= j'xzdx+ xdx
© o x

=24
3 2

b) 6" + D& -l = j(xﬁ — B+ ~Ddx

= Ixsdx— fx3ﬂ+ lezlx—- J-:Zx




= lx” ~»1-.v“ +l.r’ —x+c
6 4 3

c) J‘(x - %)(x + é)dx
el ol Aalaiad)y SIS Bdee 3 asmpal Gland 1y
fglt Lo Ll Comapa oo GAN 5o
ﬂ:x: - (%)z}lx = "-,\'de— _H—zdx
= sztl.v— X dx

LU ful ) NEA
3 3

d) for+sytds
tpb o e domni x#5 2ad e 53 gm gl g il 5% ddeny s
[Ge+5)de = [(° +10x+25)dx
= [Pax+10 frdz +25 [

= l.\‘" +mx2 +25x+¢
3 2

=%x3 #5255+ ¢
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gk e JalSia

Find the integral for the following:
2) I(xz + 5+ 125+ Ddx
Hlad g oty play JelST 1 ol (R

shal @& ey ST A5 cpasdl G gy p it 1 d ) ARy kel
3l LS5 Aabal) RS b 4N 53 LS Jalsl

= f(2x3+x2+2x2+x+2x+1)dx
= j(ZxJ +3x% +3x + Ddx
=2

Jx%bc +3 J.xzdx +3 J‘chx + de

4 3 2
= (2)(%—]+(3)(—2—)+(3)(%]+x+0
LY T3
2 2
oo Lanaal el Jals cpanll o ey Ua o gy gl ddy bl
) =% +x+ 1 b (5) ) saclill padiulyy HaVH sl ke
et Jalal Aed b Hally fy=2x+1 s

J.()c2 +x+x)2x+Ddx= %(x2 +x+1) 4c

=%(x2+x+l)(xz+x+l)+c

=—;—[x"+x3+x2+x3+x2+x+x2+x+1]+c




1y 2,3,
=—x" xSk x e
2 2

AN SRS oy (53 g el s sl (355 o (patdas
S Gl o At IS oyl sl o s B3l o o oS
s AYT 2 pllly Jarl) (s
138 G0 (d) 5 o0) 1(b) (f8 ol sins Lo 138 5] USan e o yual (IS 13 L
220ld) o Sadeall y T el 5 S8 gLy JolSl alad Lyle cangd (Jl
s (5) )
b o +x+1)%(2x+l)dx

4
(P +r+)P+e

=3
4
¢) j(x3+])4xzzlx
ol Y s U i oy 307 e x® 4 1 e of Bl lua g
A L el af psition o3 o piall e RS B ey anll3
g e g iy add il 33 e Handlly o
fé(x3 +1)*3x%dx

(P +1) +e

L
5

(R

= %(x3+1)5 te




LT, el s R, SRl

d) J%(ln )%dx
05 A a8 s iy L a Tnx Ak of L B,
i X

! 3
—(Inx) +¢
3(

fh b JalE aa o
Find the integral for the following:

a J' 2x+1
Kb x+l

i 5 2x+1 @%Q§Jx2+x+lf\u\ ol B s
Aot (fa (6) o8 sl plassalyy (il dide s Sl of ay llh g dand
i JalSil e 4
In ’x2+x+1|+c
2x+1
) I(xz+x+})3
foh oSt B fd oBled ALadl et oy

-1

=1 5 ~2
— (X +x+th T+ =t
2 ) AT x+

X
0
bl iy @y —6x 4ifidey 1-3% il (s alal ol Jandl Liay
oo Liaf Lo Nl plaal Zilia ol i =6 Jaiell 3 Lol o pua
toh Lo e panll i gll it 86 akall o aal




~1 Ay,
= -— (1 =3x%) * (—~6X)dx
o J-a

) !
=Z(1-3) +e
6

N
Integration Methods Je538 & J}a 543‘

¥
QS o Al L0 e ey e st il 3a 3
1S

“Transformation of variables (s sail) 48y jby Jalssh §—4-1

Gibdl S 20y ol Bl plid Al L Ay QiS5 e (J geaanl
BYC P Y. 5 VEVR PN S LT I W LS, YA R Y
ST a Bl N pryasd oy SAT e I X il eyt 0
AL LS o 58 sam) Lpgle ekt 1 g

BB DA o Mien Y x il iy [£ (0l DA Ld IS )
Al LY Jalsall ol Moy dx = W(u) dx @8 x Jeslis (i x = h (x)
s

[ £ = [ Fihtunh wydu

a sk e X el G 2 Gl a8 el Fa ilum 2y

2ellld i g JUH JE 5 X AN 1 e




L3alai8VTy «._.J(J_YI‘,,LJ)UJL‘;ue_‘J,;ﬁ Sl \‘;{

2l LS Aogd 2 f
Find the integral for the following:

a) [(2x+3)*dx

Soly 11x=%du s x=i;~31 CRu= 20+ 3 A DU s

i JASE Gad of
foxe3tar= it sau

2l e x A2 e il s il
—116(2“3)5 +e

b)

X
=

JalSal Aof o Jullyg du = 6x dx ol u=3x" - 2 38kl Jaai oy

-1 -1

= -1
35t - xdx= |ut.—d
J.(x )% xdx Iu p 1]

L
2

==2u’+c¢

o=




PR ML)

H

=Lavoore
3

= l\/},\‘z -2+
3

:Integration by parts A3ja3) Al Jalsid 8-4-2
o i el dEilel poga N Lde 40500l 3 ke JASHH Giliad
AV culs
I o] = BUOR () + by (OR (1)

o Aol A ) (il A B A Y1 D s S b
BEPNEEN
foh b o Jemnt o yRall sl el
I [ (b (o) e = J B G (x,) + J- Ry (B! (x))dx
O i @l By (0)ha(x) Sheg 3Dk 038 (30 1 il of Loy
PV i 3 Y1 D)
ASINOE J‘h‘(x)hz’(x)dx+ J‘ Ay (2B (x)dx
i o el
jl IR (A =y (x)hy (x) ~ I I (R (x)dx
o Juala JalS5 Red ol 30 Lavie ad o) S Ay 5Ll 03 Guubety
ol 25, pla e LiSay Lilh o5 A 5y Lol Jal8 plitast umy i
£l O o lls Laade ey LS A ol il
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SN LSS Aad aa ]
Find the integral for the following;

a) J.x«/x+5dx
rch sl iy dr = (x) o x=R(x) o ol

[Nx+5dr = [r o

j(x+5)5dx = .flé(x)dx
o8
3
240t = o)
fbeall Jalall A Ml
2 R 3
J.x«/x—l-ﬁ = x4 5) - j.m2~(x+5)2dx
_2 P
—3x(x+5) 15(14—5) +c
b) Ilnxdx

of o iy R ) =ty 8 R =lnx o ol
X
sl dad ofd iy x =R ol o = [

1
jlnxdx =xlx— Jr;dx

= xIln- de

=xlnx-x+c




A0Sy JaT5TH

c) J'xe"dx
o el il W () =de b 0o =x o oal il
ot JAS A s iy e T = Ay (x) o je“dx: J.hé(x)dx
I.\:e‘dx = xe" - Ie “dx

=xe"—e*+c

:Integration hy using fractions sy jsus A (8 dilly a3l 8-4-3
Jsl &y fraction functions Al J sl JalS3 Jolii 5 55l 02 a
RS 3 gan GBS daliag agan S aday fraction e JS0 e Leda JS
dibad ars el Ao s e i daall s 3 058 o B 5 gy 2wy
I S 355 0 Al 50 IS5 S 5 my Al ) i)
2wich gliall G 5 g5 gt S S ol i 0% Laic 5 LSS Ao o
e Jpcanl la 55 B 80 e s i) o sl s 9 e
s sy g aabie Za s (o B Ay R 55 e 4] (lma Rl s
JBal s Sl Daf o il ] @ pag Rl el Y A3l o5 B

2l e g A0

sl LS S an
Find the integral for the following:

) J.T*l———d’f
X —=2x-3

B (g3af pliail aybiiall il ditde al s Jaugd ol i el
3 U Fi gk dadtd ki Y 1 LS o JelSl ey Ly <3 il

n
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T T g 3 GRSy SEC |
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Jo 0m OF Jall a0 ol 5 B A (f Ly (S5 28 3oy JulSa) 35y 5k
IS Ay 5 Y 48 Jely oSl Ayl okt Lifd Wi
1AV Al ge Y el et Wgle Y
X2 -3=(x-3&x+1)
fgh L€ 0 s Jalsi o il

[ ! dx = | 1 dx
I —2x-3 Jx-3)x+])

. 1
TS AE Sy —————— o L
JEi o 4alis oS T Sl G ey

i+i=A(x+1)+B(x—3):(A+B)x+(A—SB)
x-3 x+1 (x=N(x+1) (x=Dx+1D

:E‘Y\SQM\ Sg_,\....ﬁL'yB JAW!\;.}!@LZM;LL\U

1 =(A+B)x+(A-—?:B)
(x=3)x+1) (x=3)x+1)

Oildead (5 a s A=3B =1 Jy A+ B =0 ¢f e oty
ke deand

! o
4 4
ADLA) il B g A e e e Jpaall (Sa ol
% Lodie ol L) Jials x Bad G (sl A D) + B (x-3) =1
¢ 1 .
S4B =1 X =-1 Levi o L A=Z —imis 4A =1 g—=3

B=—
4

) QS e s (pfall (o (i pail Sio




f, ] A [ ! dx
F=2x=3 J(x=3)x+1)

= .[(': ddx + I--~-d\

1 ~1

= [-Adr+ I-ﬁ—nflx
x=3 x+1

dy  pody

47x=3 4 x+]

= ilu|x -3 —lln]x+ |+c
4 4

= l!n |x~ 3‘
4 Jx+]]

+c

b) I.t‘+5x—-1 n
x+3

Y el A e oS Sl Aa o S A o L e,
st Juonth (A slal Bl 35k ot ekl gl slad Lie
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Let j Flode = g(x)
h
Then [f(x)dx = g(b) - g(a)
S a gl S e 32 (g

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 < c < b. Then:

bj F@)de= ]f(x)dx+ bjf(x)dx

IS el LS prain gy ) Sl g

Aol sl A on d
Find the integral of the following:

a) }(xl ~x+Ddx = ]‘xzdx— ]xdx+ ]dx
3 3 3 3

= %(53 -3 —%(52 -3y +(5-3) =26.67
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1M find the integral for the following oy Lue -8 Jal&i ¥ ooyl

{10-1)
) (07 +3x-5)ax 2) j(%x‘mx” —9x+4/5)dx
3) [(fx+ ) # [ -5+ s
11 2 4

5) f(;+7)dx 6) J(7+;;—x+5)zbc
7 J.(4x2 —& +4/x)dx 8) sz(xﬂ)dx
9) [Cx+D(x—Dax 10) j(x3 1+ 0dx

X

Ladiius find the integral for the following g,ﬂ,g Laa g8 Jalsil) La gl ’
H(24-11) ALudY it el ok

dx dx
1 449x* 12) I4x1nx 1
dx s '
13 14) [@x-174
)st—ﬁ ) Jax-1ydx
15) [xze-“dx 16) fx ¢y
T f__dxl . 18) (214 xdx
(x+1)

19) j(x2 25 =32 (x + Dx 20) J.3x2\/x3+l dx
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22)

23) "’.\'ze'h(/.\’ 24) J‘._.h..([)_

Find the definite integral for the 4 Lea JSI 3 ganall Jalsil Lag i
:(30-25) A following

1 5
23) j(.x':+5.r—3)([x' 26) [(x* =+/x +10)dx
-1 1
¥ +2
27) [edx 28) A2,
an
29) IJ'3\'2\) YAl dy 30) T
AT ' afh—x

1(33-31) 418U Solve the following LA ¢y oasl Ja
31) Find the total cost function Y given that the marginal cost function
dy .
~= is:
dx

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
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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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