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INTRODUCTION

The Maths subject is considered one of the basic courses that helps students to
acquire educational abilities to develop his thinking and solving problems and it
helping to deal with difficult situations in his life.

As a starting point of attention by the Ministry of Education represented by the
General Directorate of curriculato develop the curriculain general and specialy
of Maths in order to go a long with the technological and scientific development
in different fields of life. A plan has set up to edit the series of Maths books for the
three stages. Primary stage has been achieved and the work started to continue the
series by editing the books of intermediate stage.

The series of new Iragi Maths Books as a part of General frame work of
curricula that reinforces the basic values as Iraqgi identity, forgiveness, respecting
different opinions, social justice and offering equal chance for creativity and it
also reinforces abilities of thinking and learning, self-efficiency, action and citizen
ship efficiency.

The series of Iragi Maths books has been built on student- centered learning
according to international standards.

The seriesof Iragi maths booksfor intermediate stage has been built on six items:
learn, make sure of your understanding, solve the exercises, solve the problems,
think and write. The Maths book for third intermediate stage contains four basic
fields: The numbers and the operations, Algebra, Geometry and Measurement,
Statistics and Probabilities for each field. The books.

The maths books have distinguished by presenting material in modern styles
that attract and help the student to be active through presenting drills, exercises
and environmental problems in addition there are extra exercises at the end of the
book that are different from the exercises and drillsin the lessons because they are
objective so the student can answer through multiple choices and that prepare the
student to participate the international competitions.

This book is an expansion for the series of developed Maths books for primary
stage and it is also considered as support for the developed syllabus in maths and
it also has a teachers book so we hope in applying them, the student will gain
scientific and practical skills and develop their interest to study Maths.

We hope God help us to serve our country and our sons

Authors
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Tsunami wave is moved in agreat rapidity in the Seas, but its rapidity becomes greater when
it reaches to beach due to the effect of its huge energy. It terribly strikes beach to cause
mass destruction. We can calculate speed of Tsunami by using ( V = V9.6 d m/s, where (d)
represents the deep of water in metre).




Classify the number if it isrational or irrtional number:

Vs 2 B mE
B/ GE B3 5

Estimate the following square roots by near them to the nearest tenth, then represent them on
the straight line of numbers:

B Be.. @5 BE-

NP 14125 |_!\225

r=a-
Lo d

0 o
15 1|3~ 6

@ Ordering the following real numbers from the least to the greatest.

N7 225 A5

Ordering the following real numbers from the greatest to the least.

1 7
35 o3

, -3.33

Solve the following inequalitiesin R by using properties of inequalitiesin the real numbers:

19 3X+%24x-% %>z-% 21 %2%
-4m 9 1 3
T<§ 23 6(z-3)>5(z+1) g4(7v+§)>0

Simplify the following numerical sentences by using ordering operations on thereal numbers:

1252 (1-V/18) = ......... 1260312 + 23 43= ...
V7-847 50 644 18411
R o



Ordering Operationsin Real Numbers

| dea of the lesson: )
* Simplify the numerical ; Tsunami quake, which occurred
sentences which contain real : N Japan in 2011 is considered

numbers by using ordering : one of the greatest quake which -
serins : happened over the ages. Its speed

Vocabulary: : can be calculated by using the

% Real number. Slaw v =V9.6d /s, where

* Rationalizing the d represents the d.eep of water.

e TG What's the approximate speed of

* Coni : Tsunami if the deep of water is
onjugate : 1000m?

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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[ 1-1-1] Using ordering operations to simplify numerical sentences .

You have previously learned the natural numbers, whole numbers, integers, rational numbers and real
numbers. We can ordering them in the following:

NcWcZc QcR

You have also learned how to simplify the numerical sentences by using the ordering of operationsin
these numbers. We will develop your skills in simplifying the numerical sentences which contain dif-
ferent real numbersincludereal roots and perfect squaresroots, and also simplifying fractions contain
roots by applying the properties on them and by using the ordering of operations in the real numbers.
We use also (Rationalizing) denominator to simplify sentences by multiplying the conjugate
numbers (the result of multiplying two conjugate numbers is a rational number, (the number

2 - \/g isconjugateto 2+ \/g because the product them is rational number).

Find the approximate speed of Tsunami if the water deep is 1000m.

Example (1)

9.6d L aw of calculating Tsunami speed, where d represents the deep of water
=/9.6 X 1000 =~/9600 =98 m/sec The approximate speed of Tsunami
Example (2) ‘ Simplifying the following numerical sentences by using the ordering of
operationson thereal numbers:

(V12 -/18 Y12 +4/18 y=(2+/3 -3~/2) 23 +3~2) by using the distribution
=2+/3 243 +3+/2)-34/2 23 +342) =12+ 66 -6+/6 18- 6

11)(\/;-\/7) (3J_2J_ (__() (3\/_2\/_

_2+/3-342 -3\/_ _
3W3 243342

Example (3) Simplifying the following numerical sentences by using the ordering of
operationson thereal numbers, then writethe result to nearest tenth:

iy V12 (/3 -4/8).6=2/3(/3-22 ). 6=2+/3 x/3-2/3x 22 _¢
—6-4\32 _6=-4~/6 ~.4x24=-96
iv) (-27) (—\/_ SN2y =27 (T 2N =3 N7 2w
:-%ﬁ+%f:%ﬁzo.9 Noteam=Nd
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Example (4) Simplify the following numerical sentences by using rooting the denominator

and ordering operations on thereal numbers.
7B 75 746 B 5(7-+B) _74B-\B5 B _745-5
B T -V S S
o NEL L a3 N7 N3NT(eNB )
VaNa T T aNB AT 2Bt T 2B V) (2B )

67+ 73 _ 67+ 743
B 5

12-7

Multiplying by conjugates

The denominator is a ditfference between two squares

1-1-2] Using calculator and approximation to Simplify Numerical

Sentence

You have previously learned how to simplify the numerical sentences which contain integer
negative powers and scientific form for number by using calculator. Now, you will develop your skills
by simplify the

numerical sentences which contain numbers raising to rational powers, in addition to the integers

by using calculator to write the result in approximated way.

Calculate the powersfor each of the following, then write theresult which

Example (5) should be approximated to two decimal places, if it isnot an integer:
3 3 2 12
)92=@E)2=3"=Z=57~004 iy (V7) = (7)) =7
5 1 -3 10+2-9 1 3 43 1
iii)23x23x22=2 6 =22=+2~141 {v)5°+52=522=52=~/5~224

Usetheordering of operationsand write the result which should be approximated to two
decimal places by usi ng acalculator for each of thefollowing:

12 o2 o3
v 43722 _22+32 2= T B 2025+0.11-2.83 =247

1 1 5
V)83 (8) 4323238 1+32=38 1 +\3522 149x 1731657

Example (6) |

Use calculator to write the result in the scientific form for the number which should be
aproximated to the nearest two decimal places.

)7.6x107.0.41x10° =76 x 10™.4.135x 10 =3.465x 10 = 3.47 x 10™*

i) 0.052 x10%+7.13x 10°=52x 10°+7.13 x 10°= 1233 x 0%~ 1.23 x 10°

i) (7.83 x 10°) = (7.83 x 10%) (7.83 x 10°) = 61.3089 x 10"~ 6.13 x 10

iv) 4.86 x 10%+0.55 x 10° = (4.86 + 0.55) x 10°x 10~ 8.84 x 10™°




Simplify the following numerical sentences:
(1 (5-\B) WB+B) = (\/_ J_)2= ......

/— estions 1-4
(V125 - \/E) G /i) S . L2N2d Qgresimilar
27 5 \/ 27 8 to example 2

Simplify the following numerical sentences, and write the result to the nearest tenth:

1

\/7_(\/% - \/E) -5® @ (-125)3 (%\/_ - %\/E) R Questions 5-6
aresimilar

to example 3

Simplify the following numerical sentences by rooting the denominator and ordering

operationson thereal numbers: Questions 7-9
uestions 7-

. 1‘ ...... . 1'*/—0 ...... fg) P */_ 10-V6 are similar

3 246 T to example 4

: Usethe ordering of operations and writethe result which should be approximated to two

- decimal places by using the calculator for each of the following:
Questions 10-11

3 1
(3)?+3°%-32~ 273 (9)04 P52~ sl

to example 5

. Use the calculator to write the result in the scientific form of the number which should be

approximated to the nearest two decimal places:
Questions 12-13

i 6.43 x 10-5- 0.25 x 10-3: ..... (923 x 10'3) 2 are similar

to example 6

+ Simplify the following numerical sentences
: 3 '
: 7.1 53/8 '
' 27 )3 = . - '
:(\/ -f50) (2T)3-..... .3JE = :
Simplify the following numerical sentences, and writetheresult to the nearest tenth
: 2 18 :
@ 7\/5 36 e
Simplify the following the numerical sentences by using rooting the denominator and the
: ordering of operationsin thereal numbers: '
17 N7-35 8 V38- V1 Jeo- 5 _ :
E \/7+ 3\/5_ ..... . \/@ SJE ...... E



‘ Solve the problems

19 Satellites: We essentialy use satellite in communications,
such us TV signals, telephone callsin all over the world, weather
forecasts and tracking of hurricanes. The satellites rotate around

earth in limited speed and special orbits. The orbital speed of moon

is calculated by the following relation v = | 4x10 14 m/sec, wherer

r
represents the radius of orbit (the distance of moon from the earth

centre), what is the speed of moon if the orbit radius is 300 km?

20 Fighting fires: We can calculate the speed of flowing
water which releases by fire trucks by using the following law
v :\/Eg foot/sec, where h represents the maximum height of water,
and (g) represents the acceleration speed of earth (32 foot/sec?). To
fire fighting in the forests, the firefighters in the Civil
Defence need to huge bumper to pump water in height of 80 foot. Is
it enough to use a pumper releases water in a speed of 72 foot/sec,? T
1 foot = 30cm
Measuring unit in
French system

21 Geometry: Find the area of triangle which topped a front of
house if its height (\/18 - V3 ) meter and its base length is

(3\/5+\/§) meter.

22 Challenge: Provethe correct of the following:

1 1 1 1 2

1 1 2 1 1 2
(73_53) (73 +7353 +55):2

8.4x10°4052x102=136x 107

Determin Shaker’s mistake and correct it.

4 Numerical sense: Does the numberv125 |ocate between the two numbers 10.28
and 11.28?

23| Correct the mistake: Shaker wrote the result of adding two numbers as follow:



Lesson [YENIES

[ 1-2]

| dea of the lesson: )

="
== fldentlfy the mapping and the group X represents the
< |ltstypesand how .'t can _be archaeological locationsin
P repr&eent_ed graphically in Ir — {\shtar gate. A
the coordinate planeand aq x = {Ishtar gate, Awr,
= |dentify the composition of : Al- Hadar}.Assume the group
< | mappings : B represents some Iragji cities
< : y ={Baghdad, Al- Hila, Al-
<= |Vocabulary: ¢ Nasiriya, Al-Mosul , Arbil}.
<. *Therdation. : The relation R:X— y which
<., *Ordered pair . represents the connection of
<. *Cartesian product . : each archaeological location
<, *The mapping. : with the city which it sitsin:
B *Domain and Co-domain  :R={(Al-Nasiriya, Awr),(Al-Mosul,Al-Hadar),(Babylon, Istar gate)},
<, and the Range. : X represents its domain and Y represents its Co-domain.
<, *The composition of :
<. mapping.

[ 1-2-1] Mapping and itsrepresentation in the coor dinate plane

You have previously learned the relation from set X to the set Y and it is subset (set of ordered pairs
(x,y), where the first projection ( the first coordinate ) belongs to the set X and the second projection
( the second coordinate ) belongs to the set Y according to the Cartesian product X x Y. you will learn
the mapping R:X—Y and how to represent it in an arrowy diagram and represent it (graphically) and
identify its types.

The mapping: Let R relation from the set X to the set Y and each element in set X has one from

in Y then the relation R can be called the mapping from X to Y ,R:X—Y . We called the set X the
(domain) , and the set Y (Co-domain) , each elemeat in Y connected with element from X and
represesents a from for it the set of all form in the Co-domain is called the ( Range ) , and rule which
teansfers the element into its form is called the connection rule ( mapping rule ) and we refer to it by
R(X),(X)Y).

Example (1) If R: X—Y represents a mapping of connection rule (yzix) from the set
X= {4.6, 8} to the set, Y= {2,3,4,5}, and write the mapping in ordered pairs form
,then represent the mapping in an arrowy diagram and determine the domain and
the range of the mapping.
( ‘J ) The arrowy diagram explains the relation of connecting
40— @2 the elements of the two sets within the connection rule

Y=R(X)=y = R(X) = % X

4—2  6—3,8—4
8@——— @®4 | Sotheset of mapping R = {(4,2),(6,3),(8.4)} Domain: is the set of first
5 coordinates of the ordered pairs in R, and it is the set {4,6,8}
L JE ) Range: isthe set of the second coordinates of the ordered pairsin R, and it

X Y isthe set {2,3,4}
Note: the rangeis a subset from the Co-domain of the mapping we see that
the range # Co-domain (R,) # (Y)

60—F——p> @3

10



Example (2) The following table represents the relation between the weight (kg) and the price

. offish (y =f(x)). x = weight (kg) |y =pricein

Does the relation represent a mapping? thousands dinars
If it isamapping, then write a connection rule 1 >
and Determine the domain and the range.

81y ° 2 4
and represent in the plane. 7‘ 3 6

6 @

5 4 8

4 o

o o
The connection rule y =2x B Yi23405 Té

The domain = {1,2,3,4} the range ={2,4,6,8}

[ 1-2-2] Thetypes of mappings

The mapping will be f:X—Y
1) Surjective mapping i1) Injective mapping : If each element
If the range=the co-domain in'Y connects with only one element only in X
X Y X Y ii1) Bijective mapping If the mapping is
) M) ) M) surjective and Injective at the same time
@) (©) ) )
X Y X Y
/' ® ® |aaion | @ ® Bijective
A t mapping
e ® Q (<] nmoappi ng | @ @ | surjective and
not Surjective mapping not Injective mapping \k I =50
and injective and surjective ® © ®
| —/ e/ N/

Example (3) Iff:Z—Z, where f(x) =2x* — 3, show the type of the mapping, where Z represents

the set of the integers.
f(x)=2x2-3 f(-2)=5,1(-1)=-1,1(0)=-3,f(1)=-1,f(2)=5

First: The mapping is not surjective

because the range does not equal the Um0 i
co-domain. eyt T T

. . . .. . «~ V3 RS
Second: The mapping is not injective 3,2 -1 0,0 1,2 .3 ,4 75,

because f (1) = f(-1)=-1 while 1#-1

[ 1-2-3] Composition of mappings

We study a method to find a new mapping from two

known mappings which are f(x),g(x) and they are:- (fog)(x) = f(g(x))
1) The mapping (fog)(x)=f(g(x)) and it can be read as f
composite g (fafter g), and it is a result of finding g(x)
at first and then finding its image in the mapping f.

ii) The mapping (gof) (x) =g(f(x)) and it can be read as
g composite f, and it is the result of finding f(x) at first, ¢ g(x) f(g(x))
and then finding its image in the mapping g.

11



Example (4) I f:N-N.f(x)=2x+1,and g:N->N, g(x) = x? , Find the two mappings
composition ,i) (fog)(3) ii) (gof)(3) , what you see? iii) if (fog)(x) = 33, find
the value of x

i) Find (fog)(3)

(fog)(3) = f(g(3)) = (3% i) (gof)(3) =g(f(3))
=f9) =2x9+1 =g(2x3+1)
=19 =g(7)=7>=49

Note: (fog)(3) # (g0H(3)
iii) (fog)(x) = f(g(x)) = f(x?) = 2x? + 1

2x2+1=33= 2x?=32 = x2=16 => x=4 or X = -4 negteet

Write a connection rule for the mapping and represent it in an arrowy diagram and writethe

édomain and therange of it: Questions 1-2

1) =102, 23), 34, (45 e={(13), 25, BT, 49 oeammied

Write a connection rulefor the following mappings and represent them in the coor dinate

. plane and write their domain and range: Questions 3-4
F={(1.0). 2.0), (3.0). (4.0)} (4] £=1000). (1), Q2. B3} 1 seampios
If the mapping f: N—N, where f(x)=3x+2. Show if the mapping e
is surjective or not. t (?r &grgnpi)ll 23

Questions 6-7

where g(x)=2x+5. Find the value of x if (fog)(x)=28. are similar
to example 4

If f: N—N, where f(x)=5x+2 and g:N—N, where g(x)=x+3.

@ Assume the two mappings f:Z—Z,where f(x)=3x+1 and g:Z—Z,
E Write the mapping (fog )by writing its ordered pairs.

If A={1,2,3} and B={4,5,6}, and f:A—B is defined as follow:

f={(1,4), (2,5), (3,6)} , Draw the arrowy diagram of the mapping and represent it in the coordinate
plane.

@ If f: A—> Z , where f (x) = x?and the set A={-2,-1,0,1,2}. Represent the mapping in the
coordinate plane, and show if the mapping isinjective or not?

Assume f:N—N, and g: N-N, f(x)=x? and g(x)=x+1. It is required to find:

D (goD(x) , (fog)x) . i) (fog)2) . (g0H(2)



Temperatures: In aday of winter, the temperatures
recorded as shown in the following relation R ={(6,-2), (9,-3),
(12,-4), (15,-5)} , where the first coordinate represents the time
in hours, and the second coordinate represents the temperature
in celsius degrees. Represent the relation in a table and represent
it in the coordinate plane . Does the relation represent a mapping
or not? Explen your answer.

Coordinate plane: The nearby graphic figure represents
the mapping f:N—N.

Write the coordinates of the ordered pairs which can be repre-
sented by the mapping points in the graphic. Write a connection
rule of the mapping, is the mapping an injective or not?

Health: Therelation W = 2(%) represents the mass of waw
ter in human body, where Wr represents the mass of water and
W, represents the mass of human body. Hassan’s mass is 150
kg, hefollows adiet to reduce the mass for three months, he lost
6kg in the first month and 12kg in the second month and 12kg
in the third month. Write all the ordered pairs for the relation
between Hassan's mass and the mass of water in his body. Does
it represent a mapping or not ?

Chal Ienge: If A={1,2,3,} and g:A—A is a defined mapping, as follow:

g=1{G3,1,(1.2), (2,3)} , = {(1,3),(3,3), (2.3)}
show does fog = gof ?

Numerical sense: Determine if each of the following relations f:X—Y represents a
mapping or not? Explain that.

X 1123 |4|5
Y |3|6|11|18|27




=SSl The Sequences

[ 1-3]

o o o ¢

| dea of the |esson: )
* 1 .
slegﬁne;[‘:?é gr‘% the arithmetic §Bashar works in a gallery for five
sequence and their gdays a week. He produces one
properties. : painting each three days. Arrange a
: table to connect btween the number
Vocabulary: : of days and the number of paintings
* Sequence :which were painted by Bashar, if
* Arithmetic sequence :you know that Bashar worked for 4
*General term :weeks. Write set of the odered pairs
*Constant sequence : from the table. Does the table
*Common difference of  : represent a pattern? Does it
sequence  represent a sequence?

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

[ 1-3-1] Sequence and Function

You have previously learned the function and how to determine its domain and range. Now, you will
learn the sequence as a function and how to express it and how to write its terms, as follow: The
sequence
f:N —> R s a function represented by a set of the ordered pairs {(1,f(1)), (2,f(2)), (3,f(3)), ...
,(n,f(n)), ...} ,where the first progection represent the natural numbers set (infinite sequence) and we
can refer to it by §_ ; {(f(n} J(h—1{un}) or as a subset (finite sequence) and we can refer to it by

"r"]: q {(f(n} ,(T]: 1{ Un}) , so it is enough to write the second progection (images) { (f(1)), (f(2)), (f(3))
,.--, (f(n)), ...}and it is called u_the general term of the sequence f(n) = u,_ .
The sequence can be written {u,,u, , U, , U, ..., U, e}

Example (1) Arrange atable to connect between the number of days and the number of
paintings. Write the ordered pairs set from the table. Does the table represent a pattern? Does it

represent a sequence? Number of paintings| 1 |2 (3|4 |5 |6

Ordered pars: Number of days 3)6|9|12/15]18
{(1,3),(2,6),(3,9),(4,12),(5,15),(6,18)}

Yesit represents a pattern and the relation represents “three times” , and the relation represents a

sequence, its general termisu,=3n, n&{1,2,3,4,5,6}
and it can be written asfollow { u }= {3n} = {3,6,9,12,15,18}

Example (2) Writethefirst five ordered pairsof the sequence{ u_} and represent it in the
coordinate plane: 1 11 1 1
1) {n}= {1, 2,3,4,5, } 11) {n_}:{ 1’?’?’?’?’ }
(11,22, (3.3, 44).(5.5). ..} {12 5).G.3) (4 5). 5. 5). -}
Y} ? Y} ? 1
. l U, =n ) U =7
© 2 L4
< 3 < ,=
1] 2[3[ 4] 5[X 1] 2[3[4] 5|

14



[ 1-3-2] Arithmetic Sequence

Arithmeti csequencei sthesequenceinwhichthedifferencebetweeneachtwoconsecutivetermsrepresentsa
constantnumber,anditiscalledthebase ofthesequence(thecommondifferenceofsequence),its symbolis
d = Up.s- U, . We can write a sequence by knowing its first term a= u, and the based The general term
law of the arithmetic sequenceis u=a+ (n-1)d , wheren € N. and in general we can defined the
kind of the sequence as following :

1) Increasing sequence in which d > 0, example {1, 3,5,7,9, ...},

i1) Decreasing sequence in which d <0, example {4, 2, 0, -2, -4, ...}

ii1) Constant sequence in which d =0, example {5,5,5,5,5,.. }.

Example (3) Writethefirst fivetermsfor each of the following arithmetic sequences:
1) An arithmetic sequence in which the first term is 3 and its common difference is 6.
{3,9,15,21,27, ...}
i1) An arithmetic sequence in which the first term is 1 and its common difference is -3.
{1,-2,-5,-8,-11, ...}

111) An arithmetic sequence in which the seventh term is 36 and its common difference is 4
U,=a+((n-l)d=>uw,=a+6d =>36=a+6x4 = a=12
{12, 16, 20, 24,28, ... } u=u = u = ... = u

Example (4) Writetermsto the following sequences:
i) An arithmetic sequence in which the third term is 8 and d = -3. Find the terms between u, and u,,
u=a+@l)d=>u=a+2d=8=a-6 >a=8+6=14 By finding the values of (a) , we
Uu=a+m1)d=u=a+6d=u=14+6(-3)=u =-4 Ca10e thevaueof theterm 7
U= +d=-4-3=-7 and the terms which follow
U=U,+d=-7-3 =-10
u,=u,+d=-10-3=-13
{-7,-10,-13}
i1) Write the twentieth term of the arithmetic sequence {6, 1, -4, -9, ...}, and determine if is a
decreasing or increasing .
d=u,,-u =d=1-6=-5,a=6
u=a+(@-l)d=u,=a+19d=u,=6+19(-5) = u, =-89
~d<0, sothe sequenceis decreasing

Example (5) Write the first five terms for each of the following sequences:

) 2n-1y ={1,3,5,7,9% , i) {1)}={-11,-11, -1}
i) {7}y =47,7,7,7, 7} , w){_} {1 2 14 5}

v) {n?} ={1,4,9,16,25} , vi) {n®}={1,8, 27, 64, 125}

15



Writethefirst four ordered pairsfor the sequence which its general term isgiven:

Uu,=3n U,=n-4 u, = n? Questions 1-5

1 aresimilar
_ L _ to example 2
Aluw=o (8] w=an-1

Writethefirst five terms of each of the following sequences:

@ An arithmetic sequence in which the first term is 1 and its common difference is 5.  Questions
6-8

. . . . . . . . are g ml I ar

An arithmetic sequence in which the first term is -5 and its common difference is 2. to example 3

An arithmetic sequence in which the first term is -3 and its common difference is -4.
© Writethetermsfor thefollowing sequences:
@ Find the terms between u, and u,, for an arithmetic sequence in which the third term is (9) and

d=-2.

Find the terms between u,, and u, for an arithmetic sequence in which the second term

IS.-ll and d=-3. ) . Questl ons 9-11
Write 23rd term for the arithmetic sequence {3, -1, -5, -9, ...} are similar

Writethefirst five termsfor each of the following sequences: BTl

{4n} =......... {2n-5}=......... Questions 12-15

are similar

|
{n-%l = O =......... to example 5

Writethefirst four ordered pairsfor the sequence which its general term isgiven:

116 u,=10-4n u"=3n:-L+1

Writethefirst fivetermsfor each of the following sequences:

An arithmetic sequence in which the seventh term is% and the common difference is%

Writetermsfor the following sequences:
Find the terms between u,  and u,, for an arithmetic sequence in which the seventh term is13

2 |
andd=1. ]
@ Find the terms between u,, and u,, for an arithmetic sequence in which the second term is (0) .

and d=-1.
Deter mine the type of sequences (increasing, decreasing, constant) for each of the following:

20 {u} =(3-2np  [22) {u} ={r*-1}



' and the common differenceis- = .

Challenge:Find the value of x which makes the first three terms of the arithmetic

Correct the mistake: Rabiha said that the sequence which general termisu, = 8 - 2n,

Numerical sense: What is the eleventh term for a sequence in which the third term is (4)

Running sport: In one of running competitions of the
times of the first winner are recorded in the following table

Distancein km 1 2 3 4 5

Timein minutesand seconds| 3.12 | 6.32 | 9.52 | 12.72 | 15.92

Write the ordered pairs set from the table. Does the table
represent a pattern? Does it represent a sequence? Explain your
answer.

Sport of pole vault: The following table shows the
attempts of one of the world champions in the sport of
pole vaul.

Attempts 1 2 3 4 5

5.90|5.95|6.00 | 6.05 | 6.10

Height in metre

Write the ordered pairs set from the table. Does the table
represent a pattern? Does it represent a sequence? Explain your
answer.

Agriculture: Hassan had bought a farm for breeding
cows,and after one year which had 20 cows. This number was
increased year by year as aresult to the new births which were
in a constant rate. After six years, the number of cows had be-
come the double. Represent the proplem in a table and Write the
ordered pairs set from the table. Does the table

represent a pattern? Does it represent a sequence? Explain your
answer..

sequences
asfollow:
{2x,x+1,3x+ 11, .....}

considered an increasing sequence because d > 0, discover the mistake of Rabiha and then
correct it.

':(’ Write The term which occupies the place 101 in the arithmetic sequence which its fifth

termis -4 and the common differenceis 12.



HE=coll Compound Inequalities

[ 1-4]

<. |l dea of the lesson: )
. : : . )
== S(_)Ivmg the_ mequalltl_es : We use the minimum and
<, | Which contain connecting  maximum celsius degrees to
<, tools (and) , (or), then : measure the weather temperature
representing the solution on : during a day because it is variable
= |the numbersline : : from time to time. If the minimum
<= |Vocabulary: : celsius temperature in Baghdad is
<~ |*Compound inequalities  : gc and the ma>t<)1mum O?]e is 15¢
* | ntersection : during December month, writ an
i ) : inegalities reperesents the '
<. [*Union : tempereathure in Baghdad , then (&
*Solution set E find its solution

[ 1-4-1] Compound inequalities which contain “and”

You have previously learned the algebraic inequalities and their properties. You have also learned how
to find the solution set and how to represent it in the line of numbers. Now, you will learn the compound
inequalities which contain the connecting tool “and” and how to find their solution set and how to
represent them in the line of the real numbers. As the compound inequality contains the connecting tool
“and” and it consists of two inequalities, so it will be true only when the two inequalities are true.
According to that, its solution set will be a set of intersection for solution of the two inequalities. We can
do that by two methods, the first is graphically by representing the solution of the two inequalities in the
line of numbers and then determine the intersection area. The second method is algebraically by finding
the solution set for each inequality, then take their intersectionset (S =S,NS).

Write the compound inequality which represents the small and big celsius
temperatures in Baghdad, then find its solution.

Example (1)

The temperature (Minimum) is not less than 8° ( 8 < x ), while the temperature (maximum) is not
greater than 15°( x < 15). The temperature is not less than 8 and not greater than 15 ( 8 <x and
x < 15). It can be solved in any of the two methods:

The first method : graphically

x> 8 < - >  ltcanberead x
5 6 7 :8 9 10 11 12 13 14 15: greater than or equals
x <15 < . e——> {0 8 and less than or
5 6 7 '8 910 11 12 13 14 15 equalsto 15
8<x <15 < lo

5 6 7 8 910 1 12 13 14 15
The second method: Algebraically: 8 <x <15 = 8<xandx <15
=S=5 NS,={x:x=28} N{x:x<15} ={x:8<x<15}

Example (2) Solve the compound inequality which contains (and) -3 <3x+2 <9
P algebraically, then represent the solution on the straight line of numbers.
3<3x+2<9= -3-2<3x+2-2<9- 2=> 5<3x<7=>§5<3—§(<§
-5 7
. =>'§Sx<3 =S={x % <X<—}A ‘
2 5 -1 0 1 2 7 3
3 3
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[ 1-4-2] Compound inequalities which contain “or”

After you have aready learned the compound inequality which contains the connecting tool (and),
you will learn the compound inequality which contains the connecting tool (or) and it will be true only
when, at least one of itstwo inequalitiesistrue. Accordingly its solution set isa set of the two qualities
solution union. It can be found in two methods, first graphically by representing the two inequalities
solution in the line of numbers, then determining union area. Second method, algebraically by finding
the solution set for each inequality, then taking their unionset (S=S U S,).

Example (3) Solvethe compound inequality 2 <x+3or X+3 < -2 graphically and
algebraically.
First method: graphically

1
+3>2 = Q > >-1
x+3 8 7 6 5.4 3 2 L0123 X
X+3<-2 = ® : > x<-5
L -7 6 5,4 -3 -2 -1 01 2 3
< ’ Q = x<-50orx>-1
8 7 6 5,4 3 210123

Second method: algebraically
xt3<-2 or xt3>2= |x+3>2 or xt3<-2 | = S=5US,
x>-1 or x<-5 ={x:x>-1}U{x: x<-5}

Example (4) Solvethe compound inequality which contains ( or ) algraphically and
represent the solution on the line of numbers.
)y-3<-lor y+3>6= y<2or y>3

=S=SUS ={y:y<2¥U{y:y>3 < O O >
US, = {yty=2jUly:y>3; 1 o0 1 . 2 . s
ii)zv-lr1 S22 Ll ysoorv<o < o o >
3 3 3 3
=S=SUS,={v:v>2}U{v:v<0} 2 -1 0 1 2 3 4

[ 1-4-3] Triangular Inequality

One of the subjects which connects algebra to geometry is the triangular inequality “in each triangle,
the sum of two sides length is greater than the length of the third side” , it is used in the geometrical
constructions and designs. If the lengths side of atriangleis (A,B,C), then the following three inequali-
tiesshould betrue: A+B>C ,A+C>B ,B+C>A

i) Can the three sides of atriangle with length 13cm ,10cm and 2cm compose a
Breingdis () tr)iangle? ’ ’ g

No, they can’'t because: 2 + 1013 isfase, 10+ 13> 2istrue, 2+ 13> 10istrue.
ii) Write a compound inequality which shows the length of the third side in a triangle which has two
sides with length 8cm and 10cm.

Suppose that the length of the third side is x, then:

8+10>x =18>x = Thethird sdeislessthan 18 So thelength of this side must be less thanl8

8+x>10= x>2 = Thethird sideisgreater than 2\ = and greater than 2 and by the compound

10+x>8=x>-2 = Doesn't give any useful data |r1equal|ty, yveseethat the range of the third
sidelengthis2<x <18
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Solve the compound inequalities which include (and) graphically: Questions 1-2
aresimilar

-4§y-1<3 822+22-4 to example 1

Solve the compound inequalities which include (and) algebraically, then represent the
solution set on theline of numbers:

Questions 3-4
12<x+6 and x+6<15 (4).9 <2x-1<3 are similar
to example 2
Solve the compound inequalities which includes (or) graphically:
2z 2 2z 8
to example 3

Solve the compound inequalities which include (or) algebraically, then represent the
solution on the line of numbers:

Questions 7-8
07 30755 or 30759 x+15 <22 or x+15230 Jesmia
Can thethree sides, which shown below, compose a triangle?
@ lcm, Zcm,\/g cm 5cm ,4cm, 9cm Questions 9-12

aresimilar
lcm, \/5 cm, \/5 cm 3cm, 4cm, 2\/§cm to example 5

: 8y <32 or 8y>64 3 <3 032749 Questions 5-6 :
; are similar :

Solve the compound inequalities which include (and) graphically:

S12<xandx <-7 14 2<y+4<6
y

Solve the compoun inequalities which include (and) algebraically, then represent the
solution set on the line of numbers:

14 < 3x+7 and 3x+7 <26 AL S

Solve the compound inequalities which includes (or) graphically:

17 z2<Torz-2>4 x-6 < 1 or x-6>4

Solve the compound inequalities which include (or) algebraically, then represent the
solution set on the line of numbers:

—<32 or )2/>7% ®5X§-10r5x24

Write the compound inequality which showsthe length of thethird sidein thetriangle
which hastwo known-length sides:

3cm, 10cm @ 6¢cm, 4cm 1cm, 3cm



Sound: Human's ear can hear sound which its frequency h

is not less than 20 Hz and not more than 20000 Hz. Write a
compound inequality represents the frequencies which
human’s ear can not hear them, then represent on line of
numbers.

Carstyre: Theidea air pressure which isrecommended
for tyres of saloon cars is not less than 28 pascal (kg/ ing?) and
not more than 36 pascal. Write a compound inequality which
represents the pressure, then represent on line of

numbers.

Carstyre: Theidea air pressure which is recommend

Note: Pascal is unit for measuring the pressure of air which
isKgling?.

Magnetic train: Hanging magnetic train which
operates in the magnetic lifting force, briefly it is called
(Maglev). Different types of the magnetic trains were
designed all over the world, the speed of thosetrain isnot less
than 300 k/h and not more than 550 k/h. Write an equality
represents the speed of train, then represent on line of
numbers.

Challenge: Write a compound inequality shows the range of the third side length in each
triangle:
7cm,12cm, x cm

Correct the mistake: Sawsen said that the compound inequality -4 < x+3 and x+3 <5
represents the set of solution in the following line of numbers.

1) 3.2cm, 5.2cm, 6.2cm

< O °

9 8 -7 6 -5 4-2-1 01 2 3 4

Show Sawsen’s mistake, then correct it.

i) lcm, Icm, \/5 cm

»
>

5

Numerical sense: Mention if thethreelengthsarefor atriangle or not? Explain that.



Absolute Value | nequalities

<= '|ldea of the lesson: '
<= *Solving inequalitieswhich :Babylon hotel is one of the
<. |contain an absolute value.  :tourist hotels in Baghdad. It
<5 :locates in Al-jadriya area. The
Vocabulary: :ideal temperature of water in the
< ' sswimmi | is 25 celsius,
* Absolute value ;S MMING poo :
< :with increas or decrease of one
:degree. Write an absolute value
:inequality | ——
:represents the range of water b

:temperature in the swimming

[ 1-5-1] Absolute value Inequalities |g(x)|<a,|g(Xx)|<a,

whereX €R

You have previously learned about the compound inequalities which contain (and) and (or), and how
to solve them graphically and algebraically, and how to represent the solution set in the line of
numbers. Now, you will learn the absolute value inequality with from |g (x) [< a, |g(x)|<a,aER
for example :| x |<4 which means: What are the values of x which is far of zero in less than 4 units?
they include al numbers between -4 and 4, then represent them in the line of numbers whichis:

< e 1 e >
< >

5 4 3 210 1 2 3 4 5

We note that the solution of this quality is:{{- 4 <x and x <4}

That means that the absolute value inequality was connect to relation of less than (less or equals to)
represents a compound inequality which includes (and).

Ingeneral foom: |x|<a= -a<x<a,a>0

Write the absol ute value inequality which represents the temperature of water in
the swimming pool, then represent it graphically.
Assume that the temperature of water is (x ) celsius, so the inequality which represents the tempera-
ture of pool when it is not more than 26 celsius is:
x<25+1 = x-25<1
and the inequality which represents the temperature of pool when it is not lessthan 24 celsiusis:
x>25-1 =2 x-25>-1
So the absolute value inequality is the compound inequality which represents the range of water
temperature in the swimming pool. x -25>-1 and x-25 <1 =2-1<x-25 <I1=|x25| <1
The representation of the solution set and the line of numbersis:
1 1
< ¢ *
2 23 24 25 26 27 28

Example (1)

Y

Example (2) Solve the absolute value inequalities, then represent the solution in the line of
numbers.
]x+6]<3= -3<x+6<3= -3-6<x<3-6 = O O
= '9<X<'3 '10 '9 ‘8 -7 -6 '5 '4 '3 ‘2
)]yl[-5<1=|y|<s1+5=]y[<6 < ¢ ~—>
= 6<y<6 76 -5-4-32-10-12-3-4-56-7
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[ 1-5-2] Absolute value Inequalitieswhichisinfromof g (x)|>a,

X) |>awhere X ER

After you have learned the absolute value inequality which containsthe formof | g (x) |<a,| g (x) |
<awherex € R . Now, you will learn the absolute value inequality which contains is in the form of |

g(x)|>a|g(x)|>awherex €R for example: | x |> 3, which means: distance between x and zero
greater than 3 that is

X >3or x <-3andtheinequality solutionsetis{ x:xx <-3} U { x:xx >3}

So the absolute value inequality with the relation greater than (greater or equal) is a compound relation
which includes (or).

Ingeneral form: |x|>a=|x>a or x<-a,a>0

< A
< O

5 43 -2 -1 0 1 2 3 4 5

Yy
Y

Example (3) Solvethe absolute value inequality, then represent the solution on theline of
numbers.
)|[x+4|>2=-2>x+4 or Xx+4 > 2= -6>x orx>-2
=S=5 US,={xix<-6} {x:x>-2}

8 7 6 5 4 3 2 -1 0
3
ii) | Sy -1/>4 = -4>5y-1 or Sy-1>4=-z>yory>1

3
= S=§US,={y: yf-g} U{y:y>1}
< o 'e) >
2 1 - % o 1 2
ii1) In analysis of a blood for adult men, the natural range of potassium is (3.5 — 5.3) mmol/L . Write

the absolute value inequality which represents tha unnatural range of potassium in human blood.

The inequality which represents the unnatural quantity of potassium and less than the lowest value
of average is: x <3.5

The inequality which represents the unnatural quantity of potassium and more than the greatest aver-
ageis: x>5.3

Tha unnatural range of potassium is the compound inequality solution: x > 5.3 or x <3.5
We find the absolute value iniq}llality which represents the unnatural range of potassium:

< ! > we take the middle between two points,,
then we substract and add
35>x or x>53< 44-09>x or x>44+0.9 the radius of the distance.

<~ -09>x-44 or x-44>09 < [x-44|>09

w
o
W
O

Example (4) Find thesolution set for the following absolute value inequalities.

i)[2x-5[+3<1l= |2x-5|<8=-8<2x-5<8 = -3<2x<13

3 13 3 13 -3 13
= -5 <X<%H =>{x:x>-7}ﬂ{x:x< }=>{x—<x<?}
i) [|7-y|<8 =2-8<7-y<8 =2-15<-y<1 =2-1<y<15 ={y:y>-1} N{y:y<l15}
2(t-4
111)|£|_ =>|(T)|_ |—|>9=>|t4|>18

t-4<-18 ort-4 >18 =t<-14 or t >22 = {t:t<-14} U {t:t >22}
5- 3v

v) | |>6 =|5-3v| > 12 = -12>5-3v or 5- 3V>12 =-3v>-170r-3v 27

17 -7
=V>3 or v<g ={v:v, 3}U{V V<3}
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Write the absolute value inequality which representsthe following problems:

Questions 1

: . are similar

: The ideal temperature inside flats is 22 celsius with increase or decrease to examples 1,3
: of 2°celsius. :
+ Solve the absolute value inequalities, then represent the solution on the line of
. numbers. ;
20 1xe1g<s 8] j3z-7)< 2 Questions 2-5 ;
: aresimilar
:E|x|+8<9 |5y|-2§8 to example 2 :
(8 1x+41>6 (7] 152-91>1 Questions6.9 |
' aresmilar
;|2X|+728 @|4Y|'2>3 to example 3
- [20715-x]<10 @ I4Z 14I>2 Questions 10-13;
; x-12 aresimilar |
: 12 | 4 <9 .| |29 to example4 |

Write the absolute value inequality which representsthe following problems:

@ The temperature inside fridge should be 8 celsius with increasing or decreasing of 0.5 celsius.
Write the range of ideal temperature inside fridge.

@ The boiling degree of water is 100 celsius at the sea surface level. It increases or decreases in
the mountainous areas and valleys in no more than 20 celsius. Write the range of vipration in the

boiling degree of water.

Solve the following absolute value inequalities:
16 [x+3|<6

§@|Zz|-5<2

8 2x)- 721

§@|112| 2>9

L[

Write an inequality includes an absolute value for all of the following graphic inequalities:

e - B o

-7 6-5-4-3-2-10123 5-4-3-2-1012 3
-3 -2-1012 345 5-4-3-2-1012 345



‘ Solve the probl ems Write the absolute value inequality which represents each of

thefollowing problems:

Badger: The animal, Badger is one of mammals which be-
: longsto thedivision of preanants. It hasshort legs. It livesin holes
+ which the Badger itself made. The length of its body, from head

« totail, isfrom 68cm to 76cm. Write the range of Badger length.

Health: The natural pulse rate (number of heart (beats) for
adult men isfrom 60 to 90 beats in minute. Write the range of
unnatural heart beats of human.

@ Transportation: The civilian plane flies in height from 8
1 km to 10 km where it is considered a moderate area. Write the

(qninc T

Challenge: Solve the absolute value inequalities and represent the solution on the line
. of numbers.

YRELSE PN iy | V12- N3y |- 15
2 5

1
, acompound inequality with arelation (and). and with itssolution: { y : - e 1—23 }
Show the mistake of Khulood, then correct it.

; Numerical sense: Write the solution set for the following absolute value inequalitiesin
' thereal numbers set:

Li) |z|-1<0 i) [x-1]>0

@ Correct the mistake: Khulood said that the absolute valueinequality | 6 - 3y | > 7 represents

;( Write An absolute value inequality represents a situation from life, then represent the
solution set on the straight line of numbers. !



Chapter Test

Simplify the following numerical sentences by using the ordering of operationsin the

real numbers:
1 /3 ++/5) (3 +5)=... 2 \E\/3l/6_\/§\/2£= .....

Use the ordering of operations and the calculator to write each of the following which should be
written to the nearest tenth.

1 1 1
R RETNI T

4 1If f:z— R ,where f(x) =x?. Draw an arrowy diagram for the mapping, then show if the map-
ping isinjuctive, surjective or bijective ?
5 If themapping f: N— N ,wheref(x)=3x+1, g:N— N , where, g(x) = x2

Find: (gof)(5) , (fog)(5) , (goh(2) , (fog)(2) .
6 |f themapping f: R— R where f(x)=3x+1 andthe mapping g: R— R, since g(x)= 2x+5.

Does ( fog) (x)=(gof) (x)? find the value of x if (fog) (x) =28
Write the terms of the following sequences:
7 Find the terms between U; and Ug for an arithmetic sequence which its second term is 73 and
d=2.
g Findthe terms between u, and u, for an arithmetic sequence which its third term is 6 and
_5
=3 .
Deter mine the type of the following sequences (increasing, decreasing, constant):

1
9 Un—9—3l"l 10 un—n2-2 11 Un—m

Write the first five terms for each of the following sequences

Solve the compound inequalities, then represent the solution set on the line of numbers.

1 z+2 1
15| 12< x+6 5 x+6 <20 16 5 > Z2 >
17 x-3<-5 or x-3>5 18 7t-5>-1 or 7t-5< -14
y 1 1
19 y<Oory+7>16 20 3<13 or%>9§

Write the compound inequality showstherange of the third sidein each triangle:

21 4cm, 9cm 22 5cm ,12cm 23 7cm,15cm
Solve the following abslute value inegualities:

24 |x-6]<3 25 [3z]-5<4
2 |x+1]>5 27 6|x|-8>3
28 |3y|-2>9 29 |8z|-1 >7
30 [4-3y| > 14 31|%|25



Algebraic Bxpressioms

B, o R N AEE o ik R e
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~ e
1

D
] 2-1 Multiplying Algebraic Expressions. |
i 2-2 Factoring Algebraic Expressions by using Greater Common Factor.
o 2-3  Factoring Algebraic Expressions by using Special Identities.

2-4 Factoring the Algebraic Expression of three terms by Probe and
Error (Experiment).

2.5 Factoring Algebraic Expressions Contains Sum of Two Cubes
or difference Between Two Cubes.

2-6 Simplify Rational Algebraic Expressions .

5

_ Baghdad in 1233 .It was an important cultural and scientific center. It locates in AL- Risafa ™
sideof Baghdad . Thereisarectangular areain the middle of school which hasagreat fountain
m and o’clock of school .If we assume that the length of the internal area of school is (x+14) ﬂ
meters and its width is(x+2)meters,then we can calculate the area by multiplying the tow
algebraic expressions (x+14) (x+2).



Find theresult of adding or subtracting the following algebraic expressions:

(1) (3¢ +4x-12) + (2¢- 6x + 10) (%zy+5z-7y)-(%zy-3z+zy)

Find theresult of multiplying the following algebraic terms:

7x2><% \/Eyzx\/iyz2
%Vztx\/ﬁt‘l @3h(%v-%h'2)
Find the result of multiplying two algebraic expressions:

(x+2) (x-2) (5 22) (3+ 32

9] 3 xe+6) (52 +12) (V3 t-ay

@ (x+3) (x> 3x +9) (xy +1) (xty - xy1t-1)

Find theresult of multiplying by using the vertical method:
(v-1) (y+1) 114) (2x+3) (4x¢-x - 5) [15)(3-2) (3+ 52-2)

Find theresult of dividing the following algebraic expressions:

3xy* 4777
16 15x%y @ 122
3l 8x3+ 4x?- 2x g 21- 14 a+ 7&
@ 2X @) 7a

Factoring the algebraic expressions by using the greater common factor :

20 37+ 6y~ oy 2] 5 2022 + 42x

28



I[_ezsi)-n] Multiplying Algebraic Expressions

Idea of the lesson: )

* Multiplying an algebraic  :

expression by other A sguare-shaped home garden

algebraic expression which : Was surrounded by afence.

represents special cases. : The length of its side is h meter
: with an aisle of one meter width.

Vocabulary: : What isthe areaof aisleaccording
* Square of sum itoh ?

* Square of difference :

* Cubic of sum

* Cubic of difference

COCCCCCeC00

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

[ 2-1-1] Multiplying two Algebraic Expressions each one Contains

two terms.

You have previously learned how to multiply two algebraic terms with each other and how to
multiply an algebraic expression by another one. Now, you will learn how to multiply two algebraic
expressions which each one of them has two terms with each other , and they represent a square
of sum or a square of difference or sum multiply by difference, by using the properties that you
previously studied which are distributing ,substituting and ordering.

Example (1) Find the area of the aisle which surrounds the square-shaped garden.

The area of the aisle is the difference between the two area of the big square (garden with aisle ) and
the small square (the garden)

(h+2)2= (h+2) (h+2) = h?>+ 2h+2h+4=h+4h +4 The area of garden with aisle
hxh=h? The area of garden
(h?+4h+4)-h*=h-h+4h+4=4h+4 The area of aisle

Example (2) | Find theresult of multiplying an algebraic expressions by another algebrail
expression where each one hastwo terms:

) (X+Y)?2=(X+y) (X+y)=x2+ Xy +yX+y2=x2+2xy +y?  Square of sum for two terms
) (X-y)?=(X-y) (X-y) =x2-Xy-yx+y2=x%2-2xy +y? Square of difference between two terms
i) (X+y) (X-y) =x2-xy+yx-y>=x2-y2  Sum of two terms x the difference between them.
V) X+3) (X+5)=x2+5x+3x+15=x2+8x +15  Sum of two terms x sum of two terms.
V)(X+2)(x-6)=x?-6x+2x-12=x?-4x-12  Sum of two terms xthe difference between two
terms.
Vi) (x -1) (x - 4) =x2-4x - x + 4 = x2 - bx + 4 difference between two termsxdifference between two
terms.

Example (3) Find theresult of multiplying the following algebraic expressions:

i) (z+3)2=22+62+9 ii) (h - 5)2= h2 -10h + 25
i) (2x-7) (2x +7) =4x?- 49 iv) By +1) (y+2)=3y?+7y + 2
V) (v +V2) (v-2) = v2- 2 vi) (n-/3) (5n-/3) =5r2-6+/3n+3
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[ 2-1-2] Multiplying algebraic expressions from two

terms by another three terms

You have previously learned the multiplying of algebraic expression which have many terms.

Now, you will learn special cases of multiplying an algebraic expression which consists

of two terms by another algebraic expression which consists of there terms by using the properties that
you studied in distributing , substituting and ordering.

Example (4) Findtheresult of multiplying an algebraic expression which consists of two terms

by an algebraic expression which consists of threeterms:

1) (X+2) (x> 2X + 4) = X3 2¢%+ 4X + 2x*- Ax+8= X3 +8=X*+2°  The result of multiplying is the sum

of two cubes

i) (y-3)(y?+ 3y + 9)=y3+ 3y? +9y- 3y? -Qy -27 = y3- 27=y3- 33 Theresult of multiplying is the differ-
ence between two cubes

i) (y+2)3= (y+2) (y+2)?>=(y + 2)(y> + 4y + 4) Cube of two terms sum

=y3+dy*+ 4y + 2y?+ 8y + 8= y°+ 6y*+ 12y + 8

iV) (- 3)° = (2-3) (z-3)2 = (z- 3) (22- 62+ 9) ;jsqi of the difference between two

=72-622+9z2-322+182-27=273-922+ 272 - 27

Example (5) Find theresult of multiplying the following algebraic expressions:

i) (2v + 5) (4v2-10v + 25) = 8v3- 20v2 + 50v + 20v2- 50v + 125 = 8v3+125 = (2v)*+ 5°

ii)(%-z)(%+%z+zz):% +%z+%22-%2-%22-23:21—7-23:(%)3-23

iii)(x-%)(x2+§/§x+%/4_r):x3+%/§x2+i/zx-§/§x2-§/4_x-%/8_

=x+2x-2x+Vax-Vax-2=x-2

: 1 1 1 1 1 1 1 1 1
V) (X+ 5= (xt 5 )Xt 5P = (Xt )X+ X+ ) =X+ X2+ X+ 5 X+ 5 X+ g5
- 2 4 2 8~ 2 4 8

V)(y-5)¥=(y-5)(y-5)*=(y-5) (y*-10y + 25)

=y3-10y?+25y - 5y? + 50y -125 = y3-15y2 + 75y - 125
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Find the result of multiplying an algebraic expression by another algebraic expression where
. both of them have two terms:

i (x+3)(x-3) (\/7 - h)? oesione 17
Behed) o 90 (7Y
Beoea Blecanss  [EyraGyd

Find theresult of multiplying an algebraic expression which consists of two terms by
another algebraic expression which consists of threeterms:

5 (y+2) (y2- 2y+4) 190 (22 + 4) (422- 82+ 16) Oestions .13

; aresimilar
E(V_%)(VH%\H%) @(ilgﬁum)(i/%_i/;mﬂnz) toexampl&s4—5:
[ o5 (v -4y

1 Solve the Exercises

Find the result of multiplying an algebraic expression by another algebraic expression where
. both of them have two terms:

14 (n- ey 115 (2x-3) (x +9)
16] (y +V6) (y ) i@y G-y

Find theresult of multiplying an algebraic expression which consists of two terms by
another algebraic expression which consists of threeterms:

18 (x+6) (x2- 6x+36)

@(2-3)3
(x-%/4_)(x2+i/4_x+%)

@(i/%+n)(§/%-i/%n+n2)



22| Swimming pool: Baghdad hotel is one of the important
» tourist hotels in Baghdad, the capital of Irag. The length of the

+ swimming pool is (x+9) meter and the width is (x+1) meter.

It is surrounded by an aisle which its width is 1 meter.

Write the area of the swimming pool with the aisle in simplest
« form.

23| History: Babylon city locates to the north of Al-Hilacity
' in Irag. Babylonians lived there since about 3000 years BC. In
575 , they built the gate of Ishtar which considers the eighth
' gate of Babylon wall. Wael drew a painting represents the gate
of Ishtar. The dimensions of the painting was (y+7), (y-4) cm.

' Write the painting area which was drawn by Wael in simplest
» formbyy.

24 Ornament at fish : A cubic-shoped aguarium, the length
of itssideis (v+3) cm.
Write the volume of the aguarium in simplest form.

( rnine T

25 Challenge: Find the result of the following in simplest form:

(¢ + 27~ (x- 27

26
' expressions, as follow:

' (V5 h-4)(h-6)=5M+10h- 24
' Determine Nisreen's mistake , then correct it.

(27

(\/3 -+/2 )2 or the number (\3+ /2 )2 2 Clarify your answer.

‘ Solve the problems

Correct the mistake: :Nisreen wrote the result of multiplying the two algebraic

Numerical sense: Which of the following two numbers is greater.




HESSol Factoring the Algebraic Expression by using a
[ 2'2] Greater Common Factor

| dea of the lesson: )

*Clh?:ki ng the correction of : |ike acircular aisle. If the radius and the basin of the statueisr +2
solution.

="
=L *Factor! g ire a_lgebralc §The monument of Kahrmana
expression by using the : . .
< : square in the middle of
greater common factor. : .
<= : Baghdad is one of the
< Vocabulary: distinctive _civilizational
< |expression : in the center of the squarein
<= |*The greater common factor : Al-Karada. The radius of the
<= |*Binomial terms :circular statueis (r) meter. Itis
= *Inverse : surrounded by abasin which is
<
<
<o

: meter, find the basin area.

[ 2-2-1] Factoring the algebraic expression by using a greater

common factor
You have previously learned how to find the greater common factor for numbers . You have also
learned how to factor the algebraic expression by using the greater common factor (GCF) . Now, you
will increase your skills by learning the factoring of algebraic expression which consist of two or three
terms by using the greater common factor, then checking the correction of solution.

Example (1) Theradius of the base of kahrmana statue isr meter, and the radius of the statue
with the basin isr+2 meter. Find the basin area.

A =rm the area of statue.
A=(r+2P T=(rP+4r+4TW=r"T+4TT +4T the area of statue with basin
A=A -A=PTT+&TT +4TT-1° TT the area of basin

=S4T +4T0 =470 (r +1) (4 7T )the greater common factor

The area of basin which surrounds the statue is 47T (r + 1) squre meters

Example (2) Factoring each expression by using the greater common factor (GCF),
then checking the correction of solution :

i) 6x3+ 9x?-18x = 3x (2x*>+ 3x - 6) The greater common factor is 3x
3X (2x% + 3x - 6) = 3x (2x?) + 3x (3X) - 6(3x) Checking :
= 6x3 + 9x2 -18X To check by using the multiplication of
i) [12 y2z + 2 (\/g yz2 - /24 y2) algebraic expressi0175. o
_ 5 \/5 yoz+2 \/5 yz2- 4 \/5 yz Open the bracket with simplify the

numerical roots.

= 2\/§ yz(y+z-2) The greater common factor is 2 \E yz

2+/3 yz (y+z-2)= 2\/§y22 + 2\/§yzz- 443 yz
We see that the variables are equaled in terms with the Checking :

original. expression and it is also with numerical factors To check , we use the multiplication of the
because: algebraic expression .

243 =12, 23 =2 /6 ,4/3 =2 V24
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Example (3) Factoring each expression by using the binomial asa greater common
factor :

1) 5X (X +3) - 7(x+3) = (x+3) (5x -7)
)5 D)+ 5y (y-D) =01 (5 +5 )
iii) V3 v2(z+2) -5 v (z+2) =v(z+2) (V3 v-5 )

The greater common factor is (X+3)
The greater common factor is (y-1)

The greater common factor is v(z+2)

[ 2-2-2] Factoring an algebraic expression by using the property

of grouping

You have previously learned in the previous how to factor the algebraic expression which consists of
two or three terms by using the greater common factor. Now, you will learn how to factor an algebraic
expression which consists of four terms or more by using the grouping of the terms ,where the grouping
terms have common factors.

Example (4) Factoring each algebraic expression by using the grouping, then check the
correction of the solution:

i) 4x°- 8x2+ 5x - 10 = (4x° - 8x%) + (5x - 10) Grouping terms which have
=4x2(x - 2) + 5(x - 2) common factors. .
Factoring the grouping terms
= (X-2) (4x*+5) The greater common factor is(x-2)
(X-2) (4x2 +5) = X(4x? +5) - 2(4x? + 5) checking:

Using the property of distributing

=43+ 5% - 8x*- 10 = 4¢° - 8x* + 5x - 10 Using multiplication and ordering
i) V2 e+ /3 v /8 hay /12 vt Grouping terms
Factoring the grouping terms
= (\/2_ et /8 h?v) + (\/§ tv V12 vat) The greater common factor is(t- 2v)
=2 he(t-2v) + 3 v (t-2v)
= (t-2v) (V2 P++/3 tv)

checking:
(t-2v) (\/2_ he+~/3 tv) = t(\/2_ he+~/3 tv) - 2v(\/2_ he+~/3 tv)Using the property of distributing

:\/2—h2t+\/§tzv_\/8—hzv_\/EVZtUsingmultiplication and ordering

Example (5) Factoring the algebrai c expression by using the grouping with theinverse:

14x3 - 7x2 + 3 - 6x = (14x3 - 7x?) + (3 - 6X) Grouping the terms
= 7x2(2x -1) + 3(1- 2x) Factoring the grouping terms
=7x?(2x -1) + 3(-1) (2x -1) Using the inverse
=7x?(2x -1) - 3(2x -1) Writing +3(-1) as -3
=(2x-1) (7x%-3) The greater common factor is (2x-1)
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Factor each expression by using the greater common factor ( GCF) , then check the
correction of solution:

Ox? - 21x 10 - 15y + 5y? Questions 1- 4
aresimilar

1474- 2122 - 77 V8 er+~2 (12-/3 1) to example 2

Factor each expression by using the binomial asa greater common factor:

3y (y-4)-5(y-4) %(t+5)+%t2 (t+5) Questions 5-8
are similar

Factor each expression by using the property of grouping, then check the correction of

solution:

@ 3y%- 6y?+ 7y - 14 @ 21 - 3x + 35x2 - 5x3 Questions 9 -12

aresimilar

2r2 k+ 3k2V - 4r2v - Bv2k 323_\/Ezz+z_\/2_ to example 4

Factor each expression by using the property of grouping with the inver se:

V2 n (x+1) - V3 m (x +1) 2X (x2-3) + 7(x?-3) to example 3

1 1 Questions 13-16
3 _ 2 - A — 3 -
21y®- 7y?+3- 9y 2 X' X?+5-10x are similar
|
115) 60 0z + 12- 82 116 5. 1502t 46 RICSIRES

Factor each expression by using the greater common factor (GCF), then check the correction
of solution

12y - 21y?
6v2(3v - 6) + 18v

Factor each expression by using the binomial asa greater common factor:

19 2+ 5 v+

Factor each expression by using the property of grouping, then check the correction solution:
@ 5x3- 10x2+ 10x - 20

(21 3 k+ 9kes - 66s - 189K

Factor the expression by using the property of grouping with inverse:

@12x3-4x2+3-9x



Solar energy : The solar panels are the main component i S
in the solar energy systems which generate electricity .The ‘
cells are manufactured from semiconducting materials such as
silicon. They absorb the light of sun . What are the dimensions
of the solar panel , if its area was 3x(x-4)-22(x-4) square meter.

Flamenco bird: Flamenco bird is one of the migratory
birds which has beautiful shape . Its color is pink. These
birds travel for long distances during the season of the annual
migration passing by the marshesin the south of Iraq to get food
from the water pools. If the area of the water pool which was
covered by the flamenco birds in one of the Iraqi marshes is
4y?+ 14y + 7(2y+7) square meter.

What is the shape of that pool, and what are its dimensions ?

Baghdad oclock : It is a high building which has a
Four_ Faces oclock at the top of it.This building locates in the
celebration park in Baghdad . It was established in 1994 .What
istheradius of theinternal circle of the oclock if you know that
itsareaisz? -3z +(3z-9) T .

Challenge: Factor of the following expressionsin asimplest form:
BX°y + 7y3z - 10x5 z - 1422 y?

Correct the mistake: 1btisam had written the result of factoring the following expression,
asfollow:

V2 24 pap-12 =+ 243 ) (V2 -t

Discover the mistake of |btisam and correct it.

8

. Numerical sense: What is the unknown number in this expression.
X2+ 3x+5x +15=(x + 3) (x+€ : E)
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L esson Factoring the Algebraic Expression by using Special

[ 2- 3] | dentities
| dea of the lesson: '

* Factoring the algebraic
expression as adifference  : Al-Shaab intermational
between two squaresand a : stadium in Baghdad is one

complete sgure. : of the important stadiums
S in Irag. It was established
Vocabulary: £ in1966 . If the area of the
*The difference between  : playground, which was
two squares : allocated for playing football
*Perfect square pamaat, o L
*Complet square ¢, isx2-400 square meter , what are the dimensions of the
*The missing term 3 playground ?

[ 2-3-1] Factoring the algebraic expression by the

difference between two squares.

You have previously learned how to find the result of multiplying an algebraic expression which
represents the sum of two terms by another algebraic expression which represents the difference
between them , and the result represents the difference between their two squares . Now, you will
learn the inverse operation of multiplication which is factoring the algebraic expression whichisas a
difference between two squares  (x?-y?) = (X +y) (X - y).

The expression x2+ y2 can not be factored in this stage .

Example (1) Find the dimensions of football playground which its areais x* - 400 square

meter ?
x2- 400 = (x)? - (20)? Write each terms as a perfect square
= (x + 20) (x - 20) Write the factoring

Thefirst bracket: the square root of the first term +
the square root of the second term.

The second bracket: the square root of the first term —
the square root of the second term.

So the length of the football playground is x+20 meter and its width is x-20 meter.

Example (2) Factoring each of the following algebraic expressions as a difference between

two squares
i) X2-9=(x+3)(x-3) i) 36y? - 22 = (6y + Z)(6Y - 2)
iii) 49 - v2= (7 + V) (7- V) iv) 2x2- 22 = (V2 x + 2) (2 x - 2)
V) 512 -7v2 = (V5 h+ T v)(/B h-\/Tv) vi)12-£= (243 +1) (23 - )
vii) 8x3y - 2xy® = 2xy (4x? - y?) Factoring by using the common factor

o1 1 1 1 1 1 1 1.1 1.,1 1
vii)162*-81 = (7 Z2+9) (1 Z2-9)=(1 Z+9) 5 2+3)(52-7)

Factoring by using the difference between

=2xy (2x +Y) (2x - Y) two squares
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[ 2-3-2] Factoringthe Algebraic Expression by the

Perfect square

you have previously learned how to find the result of multiplying a square of sum two terms and a
square of difference between two terms, the result was consisted of three terms. Now , you will learn
the inverse operation of multiplication which is factoring an expression consists of three termsin
form of perfect square.

X2+2xy +y?=(x+y)?, x2-2xy+y?=(x-y)? Theaagebric expression ax?* bx + ¢ will bea
perfect squareif bx = + 2«/(ax2) (c) where a#0

Example (3) Factor each of the following algebraic expressions which arein a form of

a perfect square.
i) X2+ 6X + 9 = (X)2 + 2(x  3) + (3)? Write the first and last terms as a perfect square
Write the middle term as a double of the first
term root multiplying by the root of the last term.

=(X+3)(x+3) Write factoring of expression.
= (x + 3)? The final factoring as ?(root of last term +first
i) V2= AV + 4 = (V)2 - 2(v % 2) + (2)2 term root )
)=y O)F -2y x2)+(2) Note the sign between the two numbers is the
=(y - 2)? sign of the middle term.

iii) 162% - 8z +1 = (42)? - 2(4z x 1) + (1)? = (4z -1)?

Example (4) Deter mine which of the following algebraic expressionsrepresents a per fect
square and factor it

i)x2 + 10x +25 ii)y? + 14x +36
| e or | e
N | 2
2 (x) (5)=10x perfect square 2(y) (6)=12y = 14y Not perfect square
X2+ 10X + 25 = (x+5)2
ii)4 - 37v +9v ivyonz - 6h + 3
(zi‘2 e <3h>\} (f )2
2(2) (3v)'= -12v # - 37v (3h) (\/_ ~6v3h#-6h
Not perfect square Not perfect square

Example (5) Writethe missing term in the algebraic expression a x*+ bx + ¢ tomakeit a

perfect squre, then factor it To become a perfect square, |
i) 25X%- ........ +49 bx + V(ax?) (c) 2 we apply the law of the middle

x=2J@) (0  >bx=2(25) (49) =bx=70x "
= 25x%- 70x + 49 = (5x - 7)?

i) ..... +8x + 16

bx=2V(@) () =8x=2(a) (16) =642=4x16xax’ = ax=X
= X2+ 8x + 16 = (X + 4)?

ii)y?+ 14y + .......

by=2V(@?) (©) =14y=20) (0 =1962=4xy2xc=c=49
= Y2+ 14y +49=(y + 7)?
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Factor each of the following algebraic expressions as a difference between two squares:

x- 16 36- 4 he - v2 Questions 1-6
om? - 4n 15127x°z- 3@ 6 % y?- % o &2&1&22
Factor each of the following algebraic expressions as a perfect square:

[7) y-8y+16 (8] 922-62+1

fo)v+ 243 v +3 4h?- 20 + 25 Questions 710
. to example 3

Deter mine which one of the following algebraic expressionsrepresents a perfect square,
' then factor it.

5 @X2 +18x +81 16 - 14v +v? Questions 11 -14
- [3)64n-48n-9 14 3-4+/3 t+4t S&Zﬁ"&ui&

. Writethemissing term in the algebraic expression ax>+bx+c to become a perfect square,
. then factor it.

. 2

5 [15) ...+ 14y + 49 16 22 +4z+ ... Questions 15-18
| ) , N N aresimilar

: @3 ..... + 9x 4x° + X+... to example 5

@25-4x2 y2-121

L 21 12-30 122)8y*x - 2x¢y
%25-%2 @4x2+20x+25
[25) 16+ 83 n+3 48- 128 + 9t

Deter mine which of the following algebraic expressions represents a perfect square, then

' factor it:
@4x2+18x+16 28 y2 + 10y + 25 E
@2h2-12h-18 4v2+4v+4 5

1 Writethemissing term in the algebraic expression ax?+bx+c to become a perfect square,
. then factor it:

Blly+...+36 25- 20X + ....
5- ..... + 16x2 @ 81+18z+....



Al-Mawiya minaret : It locates in Samara city, Iraq .
It is one of the Iragi distinctive landmark because of its unique
shape. Itisalso oneof thelragi famousancient landmarkswhich
belongs to the reign of Abbassiyyn . It based on a square base
which itsareais x? - 8x +16 square meter What is the length of
the base side which the minaret based on according to x?

Farm for breeding cows : Saad has a squre-shaped

farm for breeding cows. The length of its side , is X meter.
He extended his farm to became in a rectangular shped farm
According to that, the area of the farm became x?- 81 sguare
meter, What are the length and width of the farm after extension
according to x?

Painting : Bashar drew a painting represents the marshes
in the south of Irag. The expression which represents the area
of painting was 4x?- 8x+ 9 cm? Does the expression of the
painting area represent a perfect square or not ?

Challenge: Determine which the following algebraic expressions represent a perfect

square and factor it:

1, 1,1
6 **16

Correct the mistake: Muntaha said that the expression (2x+1) (2x-1) is a factoring to the
perfect squre 4x? - 4x + 1. Determine the mistake of Muntaha and correct it.

Numerical sense: Dosethe expression 9x2 + 12x - 4 represent a perfect square or not ?
Clarify your answer.



Factoring the Algebraic Expression of threeterms
22780 by Probeand Error ( Experiment ).

~Learn

<o ldeaofthelesson: — : agqrianwinged bull (shidolamas).
<. \*Fectoring the algebraic  : |t js the way in which this name is
<. |expression which consists : written in the Assyrian writings.
<, |of three terms by using : The origin of the word lamas is
* Probe and Error. ¢ derived from the Summerian word |
= |Vocabulary: : Lammu. .
= |*The two middies. Thereisastatue of it in
< |+ The two parties. : AL-Moosal,s monument. What are
. : the dimensions of the painting of
*The middle term. : winged bull whichitsareais

[ 2-4-1] Factoring the algebraic expression x?+bx+c

You have previously learned how to find the result of multiplying an algebraic expression by another
algebraic expression which both of them consists of two terms:

i) (x+2) (x+3) =x2+5x+6 , i) (X+3) (X-5) = x?-2x-15 , iii) (X-1) (x-4) = x>-5x+4

Now you will learn the inverse operation of multiplication which is factoring the algebraic expression
which consists of three terms x?+bx+c by using the probe and error (experiment) for factoring the
algebraic expression, We find two real.

m, n, whereb =m + n,c = nmand write x?+bx +c=(x+n) (x + m).

What are the dimensions of the painting of winged bull which its areais
Example (1) X2+ 10x + 21 centimeter squar?

For factoring the algebraic expression, we follow the following steps:
Factoring the algebraic expression:

Factors of number 21 | Sum of the two factors Result of multiplying the two parties  +7x
5 e Result of multiplying the two middles +3x
(1) 1) L AE The middle term +10x
3) (7 3+7=10
(-3) (-7) (-3) +(-7)=-10
Two parties

X2 +10x+ 21 = (x+/3)p(x\+7) The width of the painting is (x +3)cm
Twomiddles The length of the painting is (x+7)cm

Example (2) Factoring the following algebraic expression y? +y - 12

Factors of number 12 | Sum of two Factors | The result of multiplying the two parties +4y
(1) (-12) 1-12=-11 Theresiltof multiplying ~ -3x_
(12 (-1) 12-1=11 The middle term 4y
(2) (-6) > 6=-4
(6) (-2) 6-2=4
3 (-4 3-4=-1 2 i
4 (3 4-3=1 y?+y-12=(y-3)(y+4)
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Example (3) Factoring the following algebraic expressions:

1)Z22-2-6=(z2-3)(z+2) The middle term 22-3z2=-12

i) x*-9x +18=(x-3) (X - 6) The middle term - 6x-3x=-9x
i) y?+6y-27=(y+9) (y-93 The middle term -3y +9y =+ 6y
iV) X2 - Xy + 20 = (X - 5y) (X + 4y) The middle term +4Xy -5Xy =-Xy
v)15-8z+72=(5-2)(3-2) The middle term -57-32=-82

[ 2-4-2] Factoring the algebraic expression ax*+bx+c where a # 0

Now, you will learn how to factor an algebraic expression which consists of three terms asin the form
of ax?+bx +c¢ andthata#0.

Example (4) Factoring each of thefollowing algebraic expressions:

i)6x2+ 17x + 7
6 ={ e 7= We find the factors of 6, 7, as follow
(2(3)

(1) (6) D@ = @@ +(@®)(7)=43 The result of multiplying the two parties +14x
(D) (6) +(7) (1) =13  Theresult of multiplying the two middles +3x

2 (3) D@ = QOV+@((7M=23 The middle term +17x
@M+@@Q)=17

6x2+ 17X +7=(2x+1) (3x +7)

i) 7y?- 26y - 8 We find the factors of 7, 8, asfollow

8 ={ (1) (8) 7= The result of multiplying the two parties -28y
(2) (4 The result of multiplying the two middles +2y
D @D-©@=-55 The middle term - 26y
Dm®-6@1)=-1
@@)-@(@)=-26
@@-@@®=-10
7y?- 26y -8=(7y +2) (y - 4)

Example (5) Factor each of the following algebraic expressionsin a simplest form:

i) 3z2- 172 +10=(3z-2) (z-5) Themiddleterm  -15z-2z=-17z
ii)4v2-v-3=(@v+3)(v-1) Themiddleterm  -4v+3v=-v
iii) 15+ 11h + 2h? = (5 + 2h) (3 + h) Themiddleterm  +5h + 6h =11h
iv) 6x? - 51x+ 63 = 3(2x?- 17x + 21) = 3(X - 7) (2x - 3) Themiddleterm - 3x - 14x = -17x
V) 3x%- 10xy - 3y? = (3x - y) (X + 3y) Themiddleterm - 9xy - xy = -10xy
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Factor each of the following algebraic expressionsin simplest form:

X?+6x +8 1-2z+2 Questions 1-6

are similar

X?-13x + 12 3+2z-7 to examples 1,3

5 x2-2x-3 15-8z+ 22
5 6

Factor each of the following algebraic expressionsin simplest form:

(7] 2¢+5¢+3 '8 3y2-14y+8

(9] 3¢-10x+8 8- 257 + 372 SrEieT ol
are similar

@ 5y?-y-6 6 +29z - 522 to examples 4-5

@ X2 - 9xy + 20y? @ 3y? - 19yx - 14x2

Put the signs between thetermsin bracketsto make the factoring of the algebraic
expression correct:

are similar
to example 4

X2+ 9x + 20 = (X...4) (X...5) y2-12y +20=(y...2) (y...10) Questions 15-18
117) 6 -7x+ 2= (2x...1) (3x...2) 20-7y - 3y2=(5...3y) (4 ...y)

Factor each of the following algebraic expressionsin smplest form:

[19] s+ 9x + 14 20| y2-5y+6
@3+22-z2 @XZ-ZX_g

Factor each of the following algebraic expressionsin simplest form:

23 2¢+12c-14 24 a-ey+2 (25 1049297
2x2+3x+1 @13y2-11y-2 30X2-xy-y2

Put the signs between thetermsin bracketsto makethe factoring of the algebraic
expression correct:

129] ¢+ x - 20= (x...4) (x...5)
35+3y-2y2= (5...y) (7...2y)



Al-Ikhidher Castle: It is an ancient castle locates
in Karbala governorate in the middle of Irag. The ruins of
the castle are still existed nowadays. It represents a unique
defensive fortress which surrounded by a great rectangular
-shaped wall. What are the dimensions of external wall by x ,
if the castle area with wall represents by

6x? — 39 x + 60 sguare meter .

Entertaining games. Discovery swing considers one
of the dangerous games in the fun city. The expression

5t2 + 5t — 30 represents the path of Discovery in the fun city ,
where (t) representsthe time of movemment , and thefactoring
of expression helpsto know the time which the swinging takes
in the first time. Factor the expression.

The subway: The subway considers a system of under
ground railway. It is one of the fast means for transportation
in the big cities and in those cities which have a high density
of population. Each train consists of several vehicles. If the
expression 14y? - 23y + 3 represents the ground area of the
vehicle in square meter. What are the dimensions of the
vehicleby y ?

Challenge: Factor of the following algebraic expressions in simplest form:
A3 +4x?-9x - 9

Correct the mistake: Sa,ad factored the expression 6z2-16z - 6 , asfollow:

6z°-162-6=(3z-1) (2z + 6)
Discover Sa,ad's mistake, then correct it.

Numerical sense: Canwedetermineif the signsof thetwo bracket in factoring the expression
x? - 12x + 35 are different or similar and without factoring the expression ?

£ Write

62°+52-56=(32...8)(2z... 7)

r eXression correct.

The signs between the termsinside brackets to make the factoring of the algebraic



Factoring the Algebraic Expression, sum of two
cubes or difference between two cubes.

<= |ldea of the lesson: : )

< * Fectoring thealgebraic  : Rubik's cube, which was invented

<. |expression of threeterms  : py the Hungarian sculptor and

<, \which represents sum : architecture

< (dlgference between ) two : Amw Rubik in 1974, is a three —

< cubes. : dimensionsmechanical puzzle. What
. is the sum volume of two cubus of

< |Vocabulary: : )

<5 * Sum of two cubes : R.ub1}<'s , the length of the first cube

<= *Difference betweentwo s!de is 3 dcm, and the I_ength of the

< |cubes : sideof the second cubeis 4 dcm?

[ 2-5-1] Factoring the algebraic expression, sum of two cubes.

You have previously learned in the first lesson of this chapter the multiplication of two —terms
algebraic expression by three-terms algebraic expression . The result of their multiplication represents
an expression as a sum of two cubes, like (X + 2) (x2- 2x + 4) = x3 + 8 = x% + 22) Now, you will learn
the inverse operation which is factoring the two- terms algebraic expression which represents the sum
of two cubes: X3 +Vy3= (X +y) (x2- Xy +y?) where x= 3/x% | y=3/y®

Example (1) What is the sum of two volumes of two cubes of Rubik . The side length of the
P first cube is 3dem, while the side length of the second one is 4dcm.

vy, =3+4 The cube volume = length x width x hight = (length of side)?
=(3+4)(F-3x4+4) Law of factoring sum of two cubes.
=7(9-12+16) =7 x 13 =91dcm?

Example (2)

Factor each of the following expressionsin simplest form:
)x*+53=(x+5) (x2-5x+5%) =(x +5) (x?- 5x + 25)

)Y +8=y+ 2= (y +2) (- 2y +4)

i) 82° + 27 = 2373 + 3* = (22)° + 3° = (22 + 3) (422 - 62 + 9)

1 1.1 1 1,1 1 1
gttt TGt E ate)
27,8 3,2 _ 3y, 2:_3,2 9 6,4
V)X3+125_X3+53_(X)+(5) _(X+5)(X2 5X+25)

V) S E44= L (E48)= L (E+2)=5 (1+2) (-2 +4)

Vi) 0.008 + V3 = (0.2) + v3 = (0.2 + V) (0.04 - 0.2v + V?)
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[ 2-5-2] Factoring the Algebraic Expression difference between

two cubes

You have learned in the first lesson of this chapter the multiplying of an algebraic expression which
consists of two terms by another one which consists of three terms

(x - 3)(x2+ 3x +9) = x3- 27 = x3 - 32, and the result of their multiplying represents an expression as a
difference between two cubes,like

Now , you will learn the inverse operation which is factoring the algebraic expression which consists

of two terms and in the form of difference between two cubes X3 - y3 =(X - y) (X* + X y + y?)
wherex =3/x3 , y=3/y® .

Example (3) Cube —shaped basin filled with water, the length of its side is 1m .
The water was transferred to another cube — shaped basin which is bigger than the
first one, the length of its side is 1.1 m.
What is the additional quantity of water thah we need to fill the big basin ?

the additional quantity of water = the volume of big cube - the volume of small cube.
v,-v, =(L1)® -1
=(1.1-1)( (1.1)2+1.1%x1+12%) Law of factoring the difference between two cubes

=0.1(121+1.1+1)=0.1x3.31=0.331 m° / ]
i {1lm

: Im
Im
Example (4)

Factor each of the following algebraic expressionsin simplest form:
)X¥-F=(X-3) (X*+3x+3)=(x-3) (x*+3x+9)
i) y?-64=y*-£=(y-4)(y*+4y + 16)

i) 272° - 8 = 3% - 28= (32)%- 22 = (32 - 2) (922 + 62 + 4)
ol 11 1 _ 1 1.1 1, 1
V) 715 " 5 - (b 5 )5t T o5)

v)%t3-9:%(t3-27):%(t3-33):%(t-3) (+3t+09)

vi) 0.216 - n* = (0.6)*- n*= (0.6 - n) (0.36 + 0.6n + n?)

Vi) 1-0.125 28 =1 - (0.5)°z% = (1 - 0.52) (1 + 0.05z + 0.2529)

viii)32- L

3—£ - 3—L 3_ 3:L _ >
2m—2(64 m)—2(4 md) 2(4 m) (16 + 4m + m?)
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S
to examples 1-2

3 125+82 2L7X3+%

g 6 Tt+9

7 0125+ V® 1 + 0.008z3

Factor each of the following algebraic expressionsin smplest form :

uestions 9-16
E a&-8 8y3-64 Qaresimilar

to examples 3-4

L-L 2 l 3.

&8 12 5V 4

13 0.125- ¢ u 25- £

115 30°- 81 16| 0.216v*- 0,008t

Factor each of the following algebraic expressionsin simplest form :

@ 6°+x3 125y3 + 1
5 "5V %"”25

0.125x2 + 0.008y?

23 1 .27 24 9_%n3



Library: Shtotgarts library, in Germany, is one of the

most beautiful librariesin the world. It is aso one of the largest “:fF il
. r.' e 1 e
librariesin line with the requirements of the modern education e SASALL T
Ll ¥
in Germany the shape of the building was cubic. The side length skl :- Tt
INERNEEE
is%y3 - 13% meter. Factor the expression which represents the il L LLLLL

side length.

@l Aquarium: The volume of aquarium of ornamental fish is
25x3 cubic meter.

A cube-shaped stone was put inside the aquarium. The size of stone
WasL cubic meter . The aquarium was filled with water . write the

5
expression which represents the volume of water then factor it .

@. Residence : The designs of new house — buildings start to
take different shapes which are more complicated in architecture.
These houses were designed in shape of cubes If the volume of
the first house is % cubic meter and the second house is%—z

cubic meter. Write is the volume of the two houses?

30 Challenge: Factor of the following algebraic expressionsin simplest form:
0.002z - 0.016y"

@ Correct the mistake: Bushra factored the expression 8v3 - 0.001 ,as follow
! 8v3-0.001 = (2v +0.1) (42 - 0.4v + 0.01)
Discover Bushras mistake, then correct it..

Numerical senseilsit possible to add 27, 8 by using the method of factoring the sum of
two cubes ? clarify your answer.

125-x3=(5... X) (25 ... 5X .... X?)

expression correct:



Simplifying Rational Algebraic Expressions

= |1dea of the lesson: 1

= [*Multiplying and :

< |dividing the rational : Hassan had bought a group of
<~ |algebraic expressions  : flowers bouquets in x2- X - 6
< thenwritethem in i dinars,

<. |simplest form. i Thecost of one bouguet was
<. | *Adding and subtracting : 2x - 6 dinars. Write the ratio of
< [therational algebraic  : one bouquet cost to the total
<. (expressionsthenwrite  : cost of all bouquets, then write
<. [theminsimplestform.  : jtinsimplest form.

< | Vocabulary: :

< | * Ratio

o REragion e

[ 2-6-1] Simplifying the multiplying and dividing of rational algebraic

expressions
You have previously learned the properties of the rational and real numbers, you have also learned
how to simplify the numerical sentences by using the least common multipler ( L.C.M ) and ordering
operations. Now, you will learn how to simplify the rational agebraic expressions (Fractional) by
dividing each of numerator and dominator by a common factor, and repeat it so that no way stay for

that, and then, we can say that the expression isin a simplest form.

Write the cost ratio of one flower bouqued to the total cost of the bouquets in a

Example (1) simplest form.
cost of onebouquet ~ 2x-6  2(x-3) - ) I
cost of total bouquet  X2-X-6  (x-3) (X + 2) actor the numerator and dominator

_ —3) 2
T (x=3)(x+2)  x+2

By dividing the numerator and

dominator on the common factor

Example (2) Write each of the following expressionsin ssmplest form:

I)L (X+2)(x-2) _ (X+2)(></*/23_x+2
(X2-4x+4) "~ (X - 2)? T(x-2) (x-2  x-2

“) 5z + 10 y 3.7 _ 5(22/2) (;A) (22 +3z+ 9) _ 5(22 +3z+ 9)

z-3 (22 + 62 + 8) z//s' (/1/2)(z+4) z+4

16 (3¢+2x-5 _@F0(@-x)  (@F5) (kD) i
Va5 “(Ermx-4 (35 Carmy ) X
. g+t2  (2+t)* 8+ t2+9t+14  Multiply the first by the second which
M arore T Cro+1s 4-2+E < (2417 isinvered

4-2+12 (t$2) (t+7) t+7 t+7 Fectoringthenumerator anddominator
(;}i/)%/ft; ) );é+t)g =oFt Ct+2 and dividing by the common factor
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[ 2-6-2] Simplyfing adding and subtracting of the rational algebraic

eXpressons.

You have previously learned how to factor the algebraic expressions and how to find the least common
multipler (L.C.M): represents the result of multiplying the common factors by the biggest power and
unjoined factors), when simplifying fractional numerical sentences.

Now, you will learn how to simplify the adding and subtracting of the ( fractional ) rational algebraic
expressions by factoring each of the numerator and dominator of the faction to ssimplest form, then
adding and subtracting the fractional expressions by using the common multiplier and simplify the
expression to simplest form.

Example (3) Write the rational algebraic expression in simplest form.

y? 4 The least common multipler (x + 2)
y+2) (y+2 . .
y2-4 (v +2) (v - 2) Factoring the numenator as a form of a difference between
= = =y-2 two sguares by dividing each of numenator and dominator
(y+2) 2 by y+2

Example (4) Writeeach of thefollowing expressionsin smplest form:

i) 7X2- 14 + > = x-2) + > By factoring the numenator and dominator
x*-4 (X+2)  (x+2)(x-2) X+2
7 5 The least common multipler (x + 2)
=x+2+x+2
7+5 12
TX+2  x+2
47 z 4z z+3 z 27 -5  Theleast common multipler
2,5 "7+3 ~22-5 *(z+3) 773 *(z 5
_ 42(z +3) - 2(2z2 - 5) B 222+ 17z (22 +17)
~ (2z-5)(z+3) “(2z-5 (@z+3) "~ (2z-5 (z+3)
iii)t2+2t+4 N 12 _ t?+2t+4 N 12 _ 1 . 4 _ 5
3-8 g-6  (t-2) (2 +2t+4) 3(t-2) (t-2) (-2 (t-2)
_ 8 2 2 8 2 1 8(v-4)+2(v+4)-1
MVTd "Va Tvas T vea T wraw-4 T (vrA (-4
_8v-32+2v+8-1  10v-25 _ 5(2v-H)
T (v+4(v-9 T(v+4A)(v-4) T (v+A)(v-4)
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3 Questions 1-6
22" -4z +2 . y'+ar are similar
22-72+6 y3-3y?+ 9y to examples 1-2
5x + 3 X?+5x +6 2+77-8 2.4
33 X mas ATl v 16
X*-9 y X*-4 EZyZ-Zy ;y2+y-2
X2+4x +4 X?-X-6 y?-9 T y?+2y-3

Werite each of the following expressionsin simplest form:

2 3 2y®-128 y-1 Questions 7-12
7 = 2 - are similar
X?-9  Xx2-4x+3 y* +4y* + 16y y to examples 3-4
2+7+1 z+3 10 x2-1
] 0 = .1
-z 2?+2z-3 .x2-2x+1
3 5 8 " y-3 5y-15 y+1

7-1 "z2+3 " 2127.3 y-1 +(3/-3)2 y2-dy+3

X+5 X6X-3O

12x X2 -25

3-X ><x2+x-6
4 - 2x 9-x2
y*-7y  y2-49
yi-27 T Y2+3y+9

15

5 2
.x2-36 X2 -12x + 36

3 2 4+ 2x + X2
X-2 X-2 x3-8

ol



18 Library: If the algebraic expression x? - 4 represents the
number of scientific books in the library, and the algebraic expression
X2+ X - 6 representsthe number of literary booksin thelibrary. Write
the ratio of the scientific books to the literary books in a simplest
form.

19 Geometry: Dimensions of a rectangle are 3,5 meters. It was
extended to bigger one by surrounding it by an aisle with width of
X meter.Write the algebraic expression which represents the sum of
the two ratios of the rectangle length before and after the extension,
inasimplest form.

20| Fireworks: The algebraic expression 20 + 15t - 5t2 represents
the height, in meters, of a fireworks shell which was shot from a 20
meter-high building roof, wheret represents the time of reaching the
shell to the target, in seconds. And the algebraic expression

4 +19t - 5t represents the height of another shell which was shot
from aroof of a4 meter-high building.

21

Challenge: Factoring of the following a gebraic expression:
y'-5 _ y-+5
2y3-16  (2y2+4y +8)
Correct the mistake: Samah simplified the algebraic expression and wrote it in a simplest

72-7-30 22+ 12
5+z  22-36
Discover ssmah's mistake and correct it.

23 Numerical sense:What isthe result of adding the two algebraic expressions without using
paper and pen ? clarify your answer.

form, asfollow :

5 -4
X
XA D) X D)
Write The value of the algebraic expression in asimplest form:
7?-4 7?-7-12 :
2z+8 27>+ 2z7-12 :



Chapter Test

Find the result of multiplying an algebraic expression by another algebraic expression, each one
of them consists of two terms:

1 (x+5) 2 (v-N2)(v+2)

3 (2-%)(5-x) 4 (2y-3)(y+9)
Find the result of multiplying a two terms algebraic expression by another algebraic expression,
which consists of three terms:

S (x+11) (x2- 11x + 121) 6 ( y)(—+—y+y2)

7 (y-17° 8 (Z+—)3
Factor the expression by using the grater common factor (GCF) , then check the correction of
solution:

9 8x%-12x 10 7y + 14y? - 21y 11 /18 zr++/2 (zr?- zr)
Factor the expression by using the binomial asa greatr common factor:

. 2 3 (y+5+3 L y(y + 5) 13 \/5_2(22-1)-\/2_22(22-1)
Factor the expression by using the property of grouping:

14 6x*- 18 x3+ 10x - 30 15 56 - 8y + 14y?- 2y3
Factor the expression by grouping with inver se:

16 Ox?- 6x2 + 8- 12x 17 V11 2.\J44 24502 7)
Factor each of the following algebraic expressions:

1816_le 19 32_% 20 116\,_%\,

21 8x°- o5 22 81-18y +y? 23 722-36z+5
Determine which of the following algebraic expressionsrepresent a perfect square, then factor it:
24 25x2+ 30X + 9 25 49- 14y +y? 26 4v2+4+/5 v+5
Writethemissing term in the algebraic expression ax?+bx+c to become a perfect square,then
factor it:

27 X2+....+81 28 36- 12y +.... 29 7- ... +47
Factor each of the following algebraic expressions:

30 x2+7x + 10 31 x2-5+/3 x+18 32 22+ 9v+7

33 32- 16x + 22 3 Tyr-2y+3 35 1%-7\/2_v+2v2

36 8+27x° 37 125y3-1 38 2" 27

39 1+0.125y3 40 z8-0.027 41 3- 3 Ve
Write each of the following algebraic expressionsin a smplest form:

42 27 - 82° :9+62+422 & [ 6

472 -9 9+ 6z X?-25 x2+10x+ 25
y2-1 1+y z+3 z-5 1
1oy +1+2y+y2 4 7+5 2-3 T 2127-15
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3-1 Solving the system of two linear Equations with two variables.
3-2  Solving the Quadratic Equations with one variable.

3-3 Using Prope and Error to Solve the Quadratic Equations.

3-4 Solving the Quadratic Equations by the Perfect square.

3-5 Using General Law to Solve Equations.

3-6 Solving the Fractional Equations.

3-7 Problem solving Plan (Writing Equations).

1/ o w4 TR

Bagd i ot ot

l.-l 1 |

3

g 1 A A4 -

Basil and Sa ad had travelled in tourist tours by Baghdad International airport. Basil’s
group was less than sa’ ad group in 22 persons. If the number of all travelersis 122 per-
sons. We can calculate the number of each group by solving the two linear equations
2t 1 of first degree x +y =122, x - y =22, where the variable x represents the number of l 1 }I
i personsin Sa ad's group and the variable y represents the number of personsin Basil's

group.




Find theresult of multiplying an algebraic expression by another algebraic expression, each one
consists of two terms:

(1) v-5 [2)@+2 (-2 13) x-VB) (x +B)
2 @-y6-y 5] (3z-2)z+8)

Find theresult of multiplying an algebraic expression of two terms by another algebraic
expression of threeterms:

Bl cene-x+9 G- nG5y9

Factor the expression by using the greater common factor (GCF), then check the correction of
solution:

8] s 10x 9] oyr+6y2-3y 110 V12 2++/3 7

Factor the expression by using the binomial as a greater common factor:
1L x(5-%)-3(5-%) 2 Sysn+syern @@ VEze-n-V2@-1

Factor the expression by grouping:
14 ec-12¢+5x-10 (18] 9- 18y + 7y2- 14y° [16) V2 7.6 75+ 7.3

Factor the expression by grouping with the inver se:
3 1
@4X3-2X2+9-6X Zy3-Zy2+4-12y @\/223-\/25 22+ 3(5 - 42)

Factor each of the following algebraic expressions.

20 y2-25 1, 1
- @ 2 8
36-12x+x2 y2-2y-15

Deter mine which of the following algebraic expressions represents a perfect square,
then factor it:

124) 16x2+ 40x +25 125 64-16y+y? 26| 72-62-9

Write the missing term in the algebraic expression ax? +bx+c to become a perfect square, then
factor it.

27 2+ ...+ 64 9- 24y +.... 29 5.4

Factor each of the following algebraic expressions:

18- 3y - y2 Bl 2-2V3 743
4-21x+5x2 1+27Z3
34] yo- 125 35y
1 1
?'a 1‘ 0.125z8
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Solving the System of two Linear Equations
BEZNR with two variables.

<=/|Idea of the lesson: )
<. | *Solve the system of two e
< |linear equations graphically Ahmed has a factory for canning £
<. | and by substitution and dates. The cost of the empty cans |
< | dimination is 100000 dinars. The process of |
' filling one can with dates costs 500 |
., | Vocabulary: dinars, then it s§lls in 1000 dinars.
*Linear equation. Ahmed would like to know the
<
*|_inear Equations system. number of cans that he should sell
= e alvi to get profit.
<, | *Solving the system. ]

[ 3-1-1] Solving a System of two Linear Equations graphically.

— <>

Assume L, =ax+by =c¢, , L,=ax+by=c, ¢ represent two equations of first degree (linear)
with two variables x,y. To solve this system graphically we follow:

1) Representing each of the two lines in the coordinate plane.

2) Finding a point of intersection the two lines by drawing two colums from the point on the two axis
X - axis and Y - axis then the intersection point will represent the solution set.

Finding the number of cans that Ahmed should sell to get profit.

Example (1)
y =500 x + 100000 .....(1) Assuming that the costs of the production is the variable (y),and
y=1000% ....... ) the number of cans which were sold is the variable (x),
Ay accordingly : _
300 An equation represents the total production costs.
256 An equation represents the total value of sales.
The scale of axis (y) is by thousands of dinars.

200 We represent the two equations graphically and determine the
150 intersection point of the two lines (200,200) which represents
100 selling 200 cans. The profit starts when more than 200 cans have
50 being sold.

. X The ordered pair (200,200) which represents a solution for two

- v 50 100 150 A0 5D equationsis called a solution of the system.

Example (2) ‘ Find a solution set for the system graphically inR .

kY X-y=1.... (2)
\n\ x+ty=3.... 2
We represent the two equations graphically and determine the intersec-
3 tion point of the two lines (2, 1).
2 The solution set of the system is S = { (2,1) }
1 To check the correction of solution, we substitute the value of the two

A

X
/1/ 2|3 \k 5 | variables X,y in both equations to get two correct statements.
/ x-y=1 — 2-1=1 — 1=1 Substituting by the equations...(1).
! x+ty=3—-2+1=3 — 3=3 Substituting by the equations....(2).
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[ 3-1-2] Solving the system of two Linear Equations by Substitution

We can summarize this method to solve a system of two linear with tow variables x , y by transforming
one of the two equations to an equation with only one variable by finding a relation between x,y from
one of the two equations, then substituting it in the other equation.

Example (3) Find the solution set of the system by using the substitution:

y=4x  ....... (D) we Substitute the value y from the equation...(1) in the
Y=X+6 ... 2 [= 4x=x+6 equation ....(2) solving the equation, then find the variable
valuex.
= AX-x=6= x=2 Substituting the value of (x) by the equation...(2) to find
y=x+6 = y=2+6 = y=8 the variable value (y).

So the solution set for the systemis{(2, 8)}
iiyx+8y=10.... (1) = Xx=2+4y We ﬁn_d th_e vqlue of x frO{n the equation...(2), then
Substituting in the equation. .. (1).

Substituting the value of y by the equation...(1).
2+4y+8 =10 = 12y =8 = y=73
16 14 2 14

Xx+8y=10= x+8><%:10=>x=10-?=>x:?Sothesolutionsetofthesystemis{(g,?)}

[ 3-1-3] Solving the system of two linear Equations by Elimiation

method.

This method can be summarized to solve a system of two equations with two varibles x , y by
eliminating one of the two variables through making the coefficient of one of them equaled in value
and different in sign in both equations.

Example (4) Find the solution set for the system by using the elimination method:

] Multiplying the equation...
x+2y=5 ... ) (2) by the number 2 then adding them to the

x-y=1 ... ) equation....(1).

Substituting the value x in one of two equations
= { X+2=5 ... 0 (smplest equation)
ex-bv=o @ Substituting in the equation ... (1)
by adding
x=7 = x=1 So the solution set of the systemis{(1, 2)}

Multiplying the equation...(1) by the number 2 and
the equation... (2) by the number3, then we subtract

B the two equations.
i)3x+4y=10 ....... (1)

2X+3y=7 ... ) We substitute the value x in the one of the two

equations (before changing the sign)
N { 6x+8y=20 ... ) substitute in the equation....(2)
Gx+9y=+£21 ....... Q)
by subracting
y=1
&X+(Bx1)=7 = 2x=4 = x=2 So the solution set of the systemis{(2, 1)}
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Find a solution set of the system in R graphically:

13x-y=6 } y-x:3 } y:x-2 } Questions 1-3

aresimilar

y+x=0 y=3-X to examples 1-2

Find the solution set of the system by using the method of substitution, for each of the
. following :

- - oy = .Gy — Questions 4-6
:2x+3y 1 x 2y=11 Ey 5x 10} rosmilar
: 3x-2y=0 2x -3y =18 y-3x=8 to example 3
Find the solution set of the system by using the elimination method, for each of the
- following :

(7 ax-ay=12 } x-3y=6} @3y-2x-7:0} Questions 7-9

are similar
SX+2y =-6 2X-4y =24 y+3x+5=0 to example 4

13 x-y=-4 } @y:x-4

y+Xx=6 X=2-y
Find the solution set of the system by using the method of substitution, for each of the

following:
3X+2y=2 2X-y:-4
X-y=8 3X-y=3
Find the solution set of the system by using the method of elimination, for each of the
following:
(17 3x=22- 4y [8) 5¢-3y=6
4y =3x - 14 2x+ 5y =-10



Weather :During January, the number of days (x) in which
the temperature goes down in Baghdad decreases about 10
Celsius, is nearly less in 9 days than the number of days (y) in
which the temperature goes up about 10 Celsius. Write two
equations represent this situation, then find their solution by us-
ing the method of elimination to find the number of days in each
situation.

Trade :A commercia shop had sold 25 fridges and
washing machines. The price of one fridge was million dinars
while price of one washer was 500000 dinars. If the total cost of
fridges and washers was 20millions dinars, then how many appli-
ances did the seller sell from each type?

Write two equations represent the problem, then solve them by
using the substitution method.

Graduation party : Sajad and Anwer held a party on the
. . . ) s
occasion of their graduation from college. The number of friends !
who were invited by Sgjad is more in three from the friendswho g
were invited by Anwer. The total number of friends who came to
the party is 23 persons. How many persons did each of Sgjad and
Anwer invite? write two equations represent the problem , then
solve them to find the required.

2 1

5 X3 ¥=1 }
1 1

2 Xt y=3




Solving Quadratic Equationswith one variable

<. | ldea of the lesson: Learn

<., | *Solving the equation

<, | which. consists of two Zaquraisone of thelraqgi civilized
<, | terms by factoring the landmarks. It sites in south of
<, | difference between two Iraq. Basil drew a square-shaped
<, | Squares. picture its area is 9 m2.

<, | Vocabulary: Find the side length of the picture.
. *Equation

<., | *Second degree

<. | *Onevariable

< | *Difference between two

< lsguares

[ 3-2-1] Using difference between two sguresto solve equations

The general equation of second degree with one variable ax?+ bx + ¢ =0 where, a # 0 and

a,b,c€ R and solving it means finding a values set of the variable (x) which satisfies the equation , by
making it correct statement.\WWe will study in this item solving the equations consist of two terms by
using the greater common factor, difference between two squares and the property of zero-product.

Write an equation represents the area of picture, then solve it to find the side
length of the picture.

Assume that the side length of picture is the variable (x) and the equation which represents the area
of picture is: x2=9

Example (1)

x2-9=0=x+3)(x-3)=0 Factoring by using the difference between two squares
= x+3=0 or x-3=0 property of zero-product
= x=-3 ,neglect The wall picture length is 3 m

Example (2) solve the following equat.ion by using the difference between two squares, then
check the correct of solution.

16-y?=0 = 4+y)(4-y)=0 Factoring by using the difference between two squares

44+y=0 = or 4-y=0 = y=-4 or y=4 = S={-4,4} solution set.

Check: each value in the solution set for the variable (y) must satisfies the equation

LS=16-y>=16-(-4)*=16-16=0=R.S By substitution y = -4

LS=16-y*°=16-4>=16-16=0=R.S By substitution y =4

Example (3) Solve the following equations by using the difference between two squares:

)4x2-25=0 = (2x+5)(2x-5)=0=2x+5=00r2x-5=0

D =2 2 D
=>x—20rx—2=>s—{2,2}

ii)322-12=0 = 3(22-4)=0 =(z +2) (z-2)=0 By dividing the two parties on 3, then by factoring.
= z+2=0 orz-2=0=s={-2,2}

iii)2y2-6=0 = y?-3=0= (y+V3)(y-V3)= y=-V3 ory=V3=5={-3 43,
i)x2-5=0 = (x+V5)(x-V5)=0= x=-5 orx =5 =5={-5, 45}
V)(z+1)?-36=0 =2 (z+1+6)(z+1-6)=0 =2(z+7)(z-5)=0=>s={-7,5}
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[ 3-2-2] Using Squareroot Property to Solve the equations root

You have learned in the previous item how to solve the equation of second degree with one variable by
the factoring method using the difference between two squares. Now, we will find the solution set for
the second —degree equation with one variable by using the method of sguare root property .

V¢ = x>0

25=52 = 25 =% =|5=5

25=(-5)2 = ~N(-5? =|-5|=5

In general form : If a is positive real number then x?=a = x=x=+ \/a

Solve the following equation by using the property of square root, then check the
Example () correction of solution:

X?=9= x==+ \/5 = x=%3 By using the property of the square root
= S={3,-3} Solution set of the equation

Check: Each value in the solution set of the variable (x) must satisfy the equation

LS=x?=32=9=R.S By subtitution x =3

LS=x?=(-3)? =-3x-3=9 =R.S By subtitution x =-3

Example (5) Solve the following equation by using the square root rule:
)y?2=36 = y=+V36 = x=+6 =S=1{6,-6}

. 9 9 3 3 3

i) Z2=55 = z=%,|35 = z=+%5 = S={5,-%}

iii)x*+81 =0 = x?=-81 There is no solution for this equation in the real numbers
(thereis no areal number has a negative square)

- 7 7 \7 NN
iVI3Y2=T= Yy =7 = y==%.|l5 = y=+t—p= = S={—©=,-—=
) 3y y? =3 y /\/3 y 3 NN
V)4x*-5=0=4x*=5= x2=%=> xzj:q/%: i—‘=> S—{V *’

2 >

Notice: If the two sides of a correct equation were quadrted, then the resulted equation stills correct
(y=x= y2=x? example \x =5 = (\x)?=52=x=25

The inverted is not correct x> = y?#& y =X

Example (6) | Solvethefollowing equations:
i) 3\/;=18 =>\/;=6=> (\/;)2=62 = x=36=S= {36} By squaredtheboth sidesof the cquation
i)Vyt8 =3 = (Vy+8)2=32 = y+8=9 = y=9-8= y=1=S={1}

)V9Z =7 = (N9Z)2=72 = 57=49 = z= 459=> S= ?}

w)@ 1=0= \/7 | = (\/7)2—12 i—1 = x=13 S={13}
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Solve the following equations by using the difference between two squares, then check the

correction of solution: Questions 1-3

x2-16=0 gl_yzzo 222-8=0 are similar

to example 2

Solve the following equations by using the difference between two squares:
4x2-9=0 5y2-20=0

@(y+2)2-49=0 (3-2)2-1=0
1 Questions 4-9
x2-3=0 Ey2-§=0 aresmilar

E to example 3

Solve the following equations by using the rule of the square root:

Questions 10-15
X? =64 @22:7 aresimilar
to example 4
2y2—— 13| 622-5=0 :
2 5
@4(}(2-12):33 @22+§:€
Questions 16-18
. . aresimilar
Solve the following equations: to example 5

[16)3+x = 15 17 W5 =2 l8Iv2z =6

Solve the following equations, then check the correction of solution:

x2 =49 5y2-10=o

Solve the following equationsin R by using the difference between two squares:

121 9x2-36=0

22 9(x2-1)-7=0

yz-%=0

Solve the following equations by using the rule of the square root:
[24) x2= 121 25/50-2y2=0

x2=6i4 @7(x2-2)=50

28] 6+/x =30 29\az - g



Carpets: A rectangular- shaped carpet, its length is 12 m
and width 3m. It was divided into parts to cover the floor of a
square- shaped room. write the equation which represent the prob-
lem and find the side length of the room?

Geometry: A piece of cardboord which was square- ) 2cm [
shaped, its side length is x cm. four equaled equaled pieces were
cut

fromits four corners.The side length of each squareis 2cm. It was
folded to form a box without cover. which was

arectangular parallele surfaces-shaped box, its volme 32 cm?®
write the equation which represent the problem and. Find the side
length of the origin cardboord. = =

XCcm

Fountain: A square- shaped swimming pool was 3
designed in the center of a square-shaped garden. It's side length i
is 3m.The remained area of the garden which was surrounded the
pool was 40m?. write the equation which represent the problem
and the side length of the garden?

Challenge: Solvethe following equations:
i) o(xz+ 1) = 34 ii) 4x2-3= 0 5
Doesthe given set represent the solution set for the equation or not?
. 3 3 . 7 7 '
i +1)2=16,{—— ,-— iiy3x?-7=0 , {——= ,-—F= .
) (2y+1) {ﬁ \/2—} ) {\/3— \/3—} :
Correct the mistake: Salah sai 44 i :

: said that the set , - represents the solution set !

for the equation 5x>=4 Discover Salah’s mistake and correct it.

Numerical sense: A positive integer consists of one digit, If one was subtracted fromiit’s
square, the result would be a number from the multiplying of ten.What is the number?



N=="oUl Using Probe and Error to Solve the Quadratic
[ 3'3] Equations(Experiment)

| dea of the lesson: ‘)

* Solving the equations of

the second degree which If the length of the

consist of three terms by basketball court increases

factoring in experiment. in about 2m more than the
double of its width, and its

Vocabulary: area is 480m?.

*Quadratic equation Find the two dimensions of

*Experiment the court.

A o L L

You have previously learned how to find the factoring of an algebraic expression which consists of
three terms by experiment. Now, you will use the factoring to solve the equations of second degree
which consist of three terms x? + bx + ¢ = 0 where b, ¢ are real numbers (factoring the expression to
two brackets with two different signs or two similar signs according to the sign of the absolute term
and the middle term).

Example (1) Finding the two dimensions of a basketball court.

Assume that the width of the court is the variable x, so the length of the court will be 2x+2.
Court area = length % width

Xx(2x+2)=480 = x?+2x-480=0 = x>+x-240=0

:{(x+ 16) (x - 15) =0

=

We neglect it because there is no
x+16=0 = x=-16 negative length.

or x-15=0=> x=15

So the width of the court is 15m and the length is 2 x 15+ 2 =32m

The middle term -15x + 16x = X.

Example (2) Solvethefollowing equationsby factoring in experiment:

Hx2-7x +12=0 = (x-3)(x-4)=0=> x=3 or x=4 = S={3,4}
i)y?+8y+15=0 =2 (y+3)(y+5)=0= y=-3 or y=-5 = S=1{3,-5}
iii)z2+z-30=0 = (z+6)(z-5=0= z=-6 or z=5 = S={-6,5}
V) x2-2x-63=0 = (x-9)(x+7)=0=> x=9 or x=-7 = S={9,-7}

v) What is the number which its square increases in 12?

Assume that the number is x, then the square of the number will be x2 and the numerical sentence

which represents the problem is
x?-x=12 = x%-x-12=0= (x-4)(x+3)=0 = x=4 or x=-3

So, the number is either 4 or -3
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[ 3-3-2] Solving the equation ax?+bx+c=0,a=0

You have previously learned how to solve an equation by experiment method and the variable x? with-
out cofficients. Now, you will learn how to solve the same equation but with existence of cofficients
for the variable x.

Example (3) A swimming pool which itslength islessin threetimesof itswidth in 1 m. If the

area of the swimming pool is 140m2, find itsdimensions.

Assume that the width of the swimming pool is the variable x so
the length of the pool is 3x - 1
The equation which represents the problem is

We solve the equation x (3x-1) =140 :
x(3x-1)=140 = 3x2-x-140=0

- {(3x+20) (x-7)=0 The middle term
20 . . :

=L 3x+20=0 = x=-73 Weneglectit because thereis no negative length

or x-7=0 = x=7

So the width of the swimming pool is 7m and its length is 20m.

Example (4) Solve the following equations by factoring in experiment:

i)4y?-14y+6=0 = (4y-2)(y-3)=0 -12y - 2y =-14y The middle term
= {4y-2=0=> y=%
ory-3=0= y=3 = S={%,3}
i) 3x2-x-21=0 = (3x-3)(x+7)=0 21x - 3x = 18x The middle term
= [3x-3=0>=> x=1
{Orx+7=O:> x=-7= S={1,-7}
i) 20+ 13z +22°=0 = (4+2)(5+22)=0 8z+5z=13z The middle term
= (4+z=0> z=-4
{or 5+2z=0= z=-%z S={-4,-%}
iv)9x2-69x-24=0 = 3(3x*-23x-21)=0= 3x2-23x-21=0
= (Bx+1)x-8)=0 -24x - x =-23x  The middle term
= (3x+1=0 = X:-%
{0rx-8=0:> x=8 = S={-%,8}
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1x2-9x+18=0 2] x-4x- 32=0
13)y2 +48y-49=0 [4ly2+ 9y -36 =0
[5]x- 3x+ 2=0 18] y2- 8y- 33=0

What is the number that if we add its fourfold to it's square, the result
will be 45?

dimensions of the carpet?
15x2-11x-14=0 (1) 6+7x-5¢=0
12 42 + 64y +24y>=0 13/36- 75x + 6x2=0
@ 70-33y +2y2=0
A rectangular- shaped land, its length is more than its width in 4m,

what are the two dimensions of the land if its area is 60m? Rectangul ar

What is the number which its square is more greater than its double in 35?

Questions 1-6
aresimilar
to example 2

Questions 7-9
aresimilar
to example 1

@ A carpet ,its length is more than its width in about 2m and its areais 48m?, what are the

Questions 10-14
aresimilar
to example 4

Questions 15 is
similar
to example 3

l SirainE e T

1 Solvethefollowing equations by factoring in experiment:

16/ x2-15x +56=0 @y2+16y+63=o
18!x2 + 15x - 16 =0 19 y?-y-42=0

A rectangular- shaped metal, its width decreases in 2m from its length.

what are the dimensions of the hall?

What arethetwo dimensions of the piece of metal? If itsareais 24m??

A dining hall, its length less from the twice of itswidth in 3m and its areaisb4m?,

Find the solution set for the following equations, then check the correction of solution:

22%2 - 4x +3=0 1231y~ 9y-36=0 [24) 4- 26x+ 12 =0



' Solve the problems

@ Sport: If the length of a picture of football stadium
increases in 4m more than the twice of its width, its areawas
1602,

What are the two dimensions of the picture?

@ Field of ostriches: If the length of a field for breeding
ostriches decreases in 4m than the twice of itswidth. If itsarea [ ,
was 96n7, will a 44m length fence be enough to surround the FRESEERE
field?

@ Picture frame: Samir bought a picture frame, its length
istwice of itswidth.

Samir needs to shorten the frame in 2cm from both length and
width to make it suitable for picture. What are the dimensions
of the frame which Samir bought if the picture areais 40 cm??

( rninc T

Challenge: Solve the following equations by factoring in experiment.

i) (x-3)(x+2) =14 i) 3y2- 11y + 10 = 80

@ Clarify:Doesthe given set represents a solution set for the equation or not?
i)4x2+2x:30,{§,3} ii)42-33y+6y2:o,{2%}

Correct the mistake: Ranasaid that the solution set for the equation 2x? - 34x + 60=01is
{3,15}.

' Determine Rana's mistake, then correct it.
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Solving the Quadr atic Equations by the Perfect
square.

Learn

|dea (_)f the |esson: _ Jaguar ( Pantheraonca) isakind
*Solving the quadratic of tigers.

equations by method of  The equation x? - 20x + 100 = 0
perfect square. represents a square region areaiin
Vocabulary: square meters which is allocated
*First term to the tiger inside a zoo.

*Last term What is the expression which
* Perfect square represented the side length of the

ceeecceet

*Completing the square ~ Sduared area?

[ 3-4-1] Solving the equations by the Perfect square.

You have previaosly learned how to factor the algebraic expression which is as a perfect square. Now,
we will use the factoring in solving equations by factoring the complete square to find the solution set
of the equation.

Example (1) What is the expression which represented by the side length of the square area?

x?-20x +100=0 To factor the |eft side of the equation, we should be sure

that the expression represents a perfect square.

A perfect square because:
2 (x +10) .
the middle term =2 (the first term root

x the last term root).
X2-20x+100=0 = (x-10)2=0 = (x-10)(x-10)=0 Factoring of the expression

= x-10=0= x=10
or x-10=0 = x=10
So the side length of the square region areawhich is allocated to tiger is 10m .

Example (2) Solving the following equations by the complete square:
i)4x2+20x+25=0 The middleterm 2 x (2x x 5) = 20x

= (2x+5)?2=0 = 2x+5=0 = 2X=-5= Xz_% We take one of the repeated factors

ii)yz-y+%:0 Themiddleterm2><(yx><%):y
1 1 1
N (y_7z:0 . y-7:O = y=5 We take one of the repeated factors
iii)3-6v32+922=0 The middieterm 2 x (\/3 x 37) = 63

N (\/3—_32)2:0 o V3-3720 o 37243 We take one of the repeated factors

_ 1
Z_\/B_
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[ 3-4-2] Solving Equations by Completing the square

Now, you will learn how to solve an equation of second degree by completing the square:

1- We put the quadratic equation as follow: ax®>+ bx =- ¢ « where a £ 0

2- If 1 # a, the equation will be divided by a.

3- We add the expression (quadrate of the half factor x) to the two sides of the equation.

4- \We factor the left side which becomes a perfect square after step 3 , then we simplify the right part.
5- We take the square root for the two sides, then we find the values of x.

Example (3) Solve the following equations by completing the square:
)x2-4x-12=0 = x?-4x=12 we write the equation as in the first step
= x2-4x+4=12+4 Adding the expression ( % x-4) = 4 to the two side$
> x2-4x+4=16= (x-2)*=16 of the equation.
= x-2=4+4 > x-2=4= x=6 We take the square root of the
= S§=1{6,-2}
orx-2=-4= x=222 two sides of the equation
i)2y?-3=3y = 2y?-3y=3 We write the equation asin the first step
S y2- %y:% By dividing the two sides of the equation by 2
1 3 9
= y2- % y+ 19_6 - 34 ]% Adding the expression( 5 %-5) 2= 16 tothetwo
= (y- %)2 - % sides of the equation by factoring the left side and
3 /33 simplify the right side of the equation.
A * 4 We take the square root of the two sides of the
/33 V33
= y_%=T = y=3+T equation.
o 33 /33
yo3 o N 3N 13.4/33 34433
4 4 4 4 ’ 4

Example (4) The length of a rectangle is greater than its width in 2cm estimate, the length and
width of the rectangle by nearing to the nearest integer n if its area was 36cm?.

x (x +2) =36 Assume that the rectangular width is the variable x, then the rectangle length is x+2.

The equation which represent the problem:

2 =
= X+ 2x =36 We solve the equation by completing the square

>x24+2x+1=36+1 Weadd (%X 2)*~ 1 to the two sides of the equation . neglect x = -1

> (x+12=37 2x+1=+2V37 =2x+1x+6 2x+1=x 6 2x~5

Note : V37 =~ 36 =6 = x+ 1= -6 = neglectx = -7

So the approximate width of the rectangle is 5 cm and its length is 7 cm.
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Solve the following equations by the perfect square:

(1% +12x+36=0 2] y2-10y+25=0 Questions 1- 6
aresimilar
4x2-4x+1=0 y2+2\/7y+7=0 to example 2
1 1
X2+16x=-64 @E-7x+xz=0

Solve the following equations by complete square :

2_ 04 = 2.3=
(7] x2-10x-24=0 (8ly2-3=2y Y r—
are similar
m4xz-3x- 16=0 yr+2y=1 to example 3
6 1
@x2-§x=§ 5y2+15y-30=0

Solve the following equations by the perfect square:
[13) x2+ 12x+ 144=0
@ y+ 42 y+8=0
115 3y2+36-12/3 y=0
Solve the following equations by complete square
16 y2+2\/§y=3 ;
@ x?2-2x =0 i
@ xz-%x=4 ;

Solve the following equations by complete square, then find the result by nearing to the
nearest integer:

[19] x2-6x=15 20! y (2y +28) =28
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21 Babylon city: It is Babylon in Latin. It is an Iragi city
which sites nearby the river of Euphrates. It was the capital of
Babylonians during the reign of Hamoraby (1750-1792) BC.
Find the from the equation x? - 28x + 196 = 0 which represents
the lenght of the side of one of the square — shaped hall find the
value of x.

22 Panda bear: The area which was allocated to the Panda
pbear in azoo is arectangular- shaped area. whichis 126 m? . its
width is less than the length in 8 m.find the dimensions of the
allocated area for panda by nearing to the nearest integer .

23 Whales: Some whales are swimming in groups towards
the beach and no one know why because there is no scientific il-

lustration to this phenomena. Those who interested in protecting |
the environment try to return them to the sea. Solve the equation |
x?+20x = 525 by the method of completing the square to find |

the value of x which represents the number of whales which
swam toward the beach in Australia.

by nearing to the nearest integer :

1) 4x (x - 6) =27 il) 6y?-48y =6

completing the square, then wrote the solution set for the equation as follows S= {T ,

Discover Sawsen’s mistake and correct it.

answer.

\3

24 Challenge:Solve the following equations by completing the square, then find the result

25 Correct the mistake: Sawsen solved the equation 4x? - 4 VB3x+3=0 by the method of

3
_4}

26 Numerical sense:Does the solution set of the equation y2 - 4y + 4 =0 contains two equaled
values in the expression which one of them is positive and the other is negative? Clarify your

Q;LT'%ZJFZZZO



Using General Law to Solve the Equations.

<= |Idea of the lesson: )

<= * Solving the linear equtions  An aislewas required to be paved on
<= from the second degreeby  the two sides of a home garden. It
< |using the general law. was paved with ceramics. Thelength
< of the garden is 7m and its width is
s Vocabule}ry: 5m. And the area of paving is 45 m?
< | Coefficient find the width of the aisle which was
< |~ Absolute term required to be paved with ceramics.

* General law

[ 3-5-1] Solve the Equation by UsingtheLaw x = @

and a = 0.

You have previously learned how to solve an equation of second degree by many methods, but there
are eguations which cannot be solved by the previous methods, so we will solve them by the general
law (constitution) by finding the real roots for the quadratic equation, as follow:

1) We put the quadratic equation in the general form (standard) ax?+bx +c=0.

2) We write the values of coefficients : a coefficient x?, b coefficient x with its sign, ¢ represents the
absolute term with its sign.

Supstitutiong by the general law to find the two values of the variable.

From learn paragraph , what is the width of the aisle which needs to be paved on
Example (1) the two sides of the garden?

Assume that the width of the aisleis x, then the area of the right part of the aisle equals 7x, the area

of the front part =5x , the area of the aisle angle = x? and the sum of the two area of the paving is 45m?.

X2+ 7X+5x=45 = x>+ 12x =45 The equation which represents the problem

X2+ 12x-45=0 Put the equation in the general form
a=1,b=12,c=-45 Determine the coefficients and substituting, in the general law

b+ /b2 - dac -12 + /144 - 4x1x(-45) 12 + /144 + 180
X= = X= =>X=

2a 2x1 2
- / -12+18 192 +
- 121'2324 Sx= x:% —x=3  Thewidth of the aisle is3m
or|x= % = X =- 15 Neglect becauseit isimpossible

Example (2) Iii nd the solution set for the following equations by using the general
aw:

3+/29

X="o

3++/29 { 3-+29
X= > =orlx= > =

x?-3x-5=0,a=1, b=-3, c=-5

X_-b +~/b?- dac =>x—3 +/9+20

2a 2

S=

3+V29 3-+/20
G
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[ 3-5-2] TheDiscriminative (A=b?-4ac)

In the first part of this lesson, you have learned how to solve the equation by the general law to find the
real roots of the equation. Now, we will talk about the discriminate of the quadratic equation
ax* bx + ¢ =0 which is A=Db?- 4ac

and the type of the two roots of the equation determines as follow:

A=Db?-4ac.

I)positive and perfect square ( prameter
rational number

b 2)Positive and not a complete square
3- Two equaled real roots ( ﬁ)’ 3)Zero

4-Two irrational real roots. ( the solution setin R =@ )  4)Negative

Roots type :
1- Two rational real roots.

2- Two irr rational real roots.

Example (3) Determine the equation roots, firstly, then find the solution set if it is possible:

1)2x2+3x-2=0,a=2,b=3,c=-2
, The discriminative expression is a perfect square that
A=b’-dac= A=9-4x2x(-2)=25 peans the equation has two rational roots.
’ 2 , ,
x='bﬂE b2-4ac =>~x='3jE 94+16 = X= '3:':4 25 = x=—'325 :%orx='3;15 =2
a

i) y?-4y-9=0,a=1,b=-4,¢c=-9
The discriminative expression is not a perfect square,

A=b*-4ac=>A=16-4x1x(-9)=52 so the equation has two irrational roots.
’ 2 A ’ 4’ , ,
a

i) 22+ 8z=-16=> z2+8z+16=0 ,a=1, b=8 , ¢c=16
The discriminative expression is zero , that means

A=b*-4ac>A=64-4x1x16=0 the equation has two equaled real roots.
_ b+Vb?-4ac _-8+\64-64  _
X = % = X= 5 =-4

iv)x2-2x+10=0 , a=1, b=-2, c=10 The discriminative expression is negative, therefore
the equation doesn’t have a solution in R.
A=b?-4ac = A=4-4x1x10=-36

Example (4) What is the value of the constant (K) which makes the two roots of the equation
x?-(k+1)x +4 =0 equaled? Check your answer.

The two roots of the equation will be equaled when the value of the discriminative expression

A equals zero.

a=1,b=-(k+l),c=4 Determine the values of the coefficients
A=b?-4ac > A=(k+1)?-4x1x4 = A=(k+1)*-16
A=0 = (k+12-16=0 We substitute the value of the discriminant by zero

because the two roots of the equation are equal to the

= (k+1)>-16=0 = (k+1)>=16 . .
root of the two sides of the equation.
> k+l1=x4> {k+1=+4=> k=3 Check:

or k+1=-4= k=-5 We substitute by the value K= 3

X2-(k+Dx+4=0> x2-4x+4=0 = (x-22=0 = x=2 in the original equation, then we
find the roots of the equation:

x2-(k+Dx+4=0= x*+4x+4=0 = (x+2y°=0= x=-2 We substitute by the value K=-5 in

the original equation, then we find
the equation roots..
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Find the solution set for the following equations by using the general law:

4X2-12x+9=0 @2y2_3:_5y

- Determine the roots of equation at firstly, then find the solution set if it is
' possible:

2x2+3x=5 @y2-8y-12=0
3x2-7x+6=0 ®y2+12=-9y

@ What is the value of the constant (k) which makes the two roots of the Questi 0_ns_:|L1—14
aresimiiar
equation x? - (k + 2)x + 36 =0 equaled? Check your answer. to examples 3-4

4y? + 25 = (k - 5)y equaled? Check your answer.
What is the value of the constant (K) ) which makes the two roots of the equation
22+ 16 = (k + 4)z equaled? Check your answer.

E @ What is the value of the constant (K) ) which makes the two roots of the equation
Show that the equation z>- 6z + 28 = 0 doesn’t have a solution set in real numer.

x2-4x-5=0 y2+5y-1=0 Questions 1-6
are similar

3x2-9x=-2 E 4y?+ 8y =6 to examples 1-2

Questions 7-10

are similar

to example 3

Find the solution set for the following equations by using the general law:

x2-7x-14=0 @y2+3y-9=0
2x2-8(3x+2)=0 2y2-2=-10y

y2-2y-IO=0
@ y2- 14y +49 =0

x? - (k + 6)x + 49 = 0 equaled? Check your answer.

Determine the equation roots at firstly, then find the solution set in R if it is possible:

@ What is the value of the constant (K) which makes the two roots of the equation

@ Show that the equation 2z*- 3z + 10 = 0 doesn’t have a solution set in real numer.



‘ Solve the problems

Fireworks: In one of the occasions, a group of fireworks

1 was shot vertically, they reached acertain height of 140m. Calcu-
late the time (t) second in which the fireworks reached up to that

height, if the following equation 5t + 60t = 140.

Trade: Samir calculates the cost of one men’s suit, then he
adds amount of profit and sell it in 120,000 dinars. If (P) in the
equation p? - 30p +225 = 0 represents the amount of Samir’s
profit in one suit which is in thousands of dinars. What is the cost

of one suit?

: Challenge: Determine the roots of the equation at firstly, then find the solution set if it
, Is possible:
') x2+8x =10 ii)3y?-6y-42=0

Correct the mistake:Sa ad said that the equation 2x2 - 3x - 9 = 0 doesn’t have a solution in
the set of the real numbers.
Discover saads mistake and correct it.

: Numerical sense:Marwa used the discriminative expression for writing the two roots of the
1 eguation z2 - 8z + 16 = 0 without factoring. illustrate how Marrwa was able to write the two roots
+ of the equation.
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Solving the Fractional Equations

| dea of the lesson: 1
*Solving the fractional

i If the price of amasterwork is
equations of second

2x + 3 thousands dinars, and the

Ceeeef

ij/%gcfgmary: price of buying 6 pieces of mas-

* Numerator terworksis x? + 3x - 1 thousands
* Denominator dinars.So if the ratio of one mas-
*Fractional equation terwork price to the price of three

masterworks is§, what isthe price
of buying one masterwork?.

You have previously learned how to simplify the fractional algebraic expressions by dividing both the
numerator and denominator by a common factor. Now you will use the factoring of algebraic
expressions to solve fractional equations which have a variable in its denominator by get rid of frac-

tions, then solve them by using one of the methods that you have previously learned.
Example (1) Write the price of buying one masterwork.

one master work price

1 % +3 1 Simplify thefraction by multiplying the two
three master work price =3 =~ (2 + 3 - 1) -3 Si_des k_)y the two mi ddles. _
o 2+ 3x-12=6x+9> X2-3x-10=0 Simplify the equation for factoring.

> (X-5)(x+2)=0= | x-5=0=> x=5
Neglect becausethereisno pricein negative

or X+2=0=> x=-2

Then the price of buying one masterwork is(2x + 3 = 13) 13000 dinars.

Example (2) ;Inli itcr)f solution set for the following equation, then check the correction of the

x-2 2 We multiply the two sides of the equation by the least common multiple
5x+~ 3~ =73  (LCM) togetrid of fractions

3 (5% + 3x (X3x )=3(3) = 15%*+x-2=2x= 15x*-x-2=0 Simplify the equation
= (3x+1)(5x-2)=0 Factoring by experiment

X+1=0 = ng

-1
> { }
- =2 12 |
orox-2=0= x=5 | = S={75,%} Solution set

Check:Substituting by the original equation when x =3

3
1.,
1. 37 5 -1 5 1 5+1+6 2

LHS=5(3)+ 1 =3+3*2=3+3+2=" 3 =3 =RHS

x5

3

- 2 .
itisalso easy to check when x = 5" (leave it to students)
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You have previously learned how to simplify the adding of the (fractional) relative algebraic expres-
sions and subtract them by factoring each of the numerator and denominator of the fraction to simplest
form, then doing the operation of adding and subtracting the fractional expressions by using the least
common multiple and simplify the expressions to the simplest form. Now, you will use that to solve
the fractional equations to find the solutions set of the fractional equation.

Example (3) Find the solution set for the equation:

X 4x 18 Factoring the denominators to the possible
x-3 x+3 x-9
N S 4x 18 simplest form by multiplying the two sides of the equation
x-3 x+3 (x-3)x+3) by LCM (x-3) (x+3)
= x (X +3)+4x (x-3)=18 Simplifyi ng the equation and solve it to find the values of
the variable.

> x°+3x+4x%-12x-18=0= 5x°-9x-18=0

=>Bx+6)(x-3)=0=> X:—% or x=3

Note:

We have to exclude the values which make the denominator of any fractional term from the
original equation terms, zero because it leads to divide by zero and that considers impossible.

So we exclude x=3 from the solution because ( % = %), and the solution will be only X = - %

Check:Substituting by the original equation x = - % to seeif the two sides of the equation are
equaled or not ?

-g 4x£
__X x ___ 5 > _6 8 _ 30
ST N3 T8 3 6,5 2173 21
RHS_ 18 18 S 185 450 50
X299 ((6yg (3.9 189 T2
5 25 6 . .
LHS = RHSF So the value x= - 5 satisfy the equation

Example (4) Find the solution set for the equation:

2 X  x?+4 Before multiplying the two sides of the equation by LCM for the
x+2 2-x x%-4 denominators we try to

2
L2 X ___X*4 a0 the denominator of the fraction for theright side and
x+2 " x-2 (x+2)(x-2)

change 2-x = - (x-2)
by using the information a-b= - (b-a)

= 2(x-2)+x(x +2)=x*+4 By multiplying the two sides of the equation by LCM( x +2) (x - 2)

= 2Xx-4+x2+2x-%x?-4=0 24x-8=0 = x=2

When we substitute x=2 in the original equation , we get a process of dividing by zero and it is
X

2-x

means the solution set in R is an empty set ( @ ).

impossible ( = %), so the equation doesn’t have a solution in the real number set ( R ), that
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Find the solution set for each of the following equations and check the correct of
- solution:
: y Questions1-6 |
gl 1 6 7_ 3 aresimilar !
: L X T2 a4 2 5 10y to examples 1-2 !
‘P xt+4 -3 ytl 3 :
; 2 " y 4 ;
FENox-14 _ 2 1 _ 2 |
-5 X-5 Ey2-6 y+3
Find the solution set for each of the following equations:
: A Questions 7-10 .
; y- 2 17 9 5 aresimilar .
E y+2'y_2=y2_4 2-x-6 x-3 =1 to examples 3-4 .
: 2 2_ :
:m 2 . 6 _, By ¥ _ 2 - 15y +20 |
: y2'16 y+4 y-l y-6 y-7y+6 :

M4 11 % 6 ,1_ :
:@6x2+3—7 27yt :
PO t22 0 Yy :
; 2 1 (y+2)2_y+2 ;
Find the solution set for each of the following equations:
@ 3 2 _, 16 y-5 y*t5  ayr-24 ;
' x-4 x-3 y+5 y-5  y2-25 :
: 6 - x 2 4+8y 6 :
:@ x2+x-12 x+t4 @ y2-9 y-3 =3 '
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' Solve the problems .

Sports: If a cyclist wanted to cut a distance of 60 km between __ "R
the two cities A and B in certain speed. If his speed increases in Egh: s
about 10 km/h , then he will be able to cut this distance in an hour | ¥

less than the first time. Find his speed at first.

Transporting passengers: One of the Iragi airlines planes
cuts a distance of 350 km from Baghdad to Erbil in a certain speed.
If the speed of the plane increases in 100 km/h, then the plane will be
ableto cut the distance in timewhich will belessin 12 minutesfrom

E the first time. Find approximate speed of the plane at first. \
Racing: Nawfel participated in triple race which includes
. swimming, riding bicycles and running, and he took two hours to

finish the race, as shown in the nearby table, considering x
represents Nawfel’s speed average in swimming. Find the average

of his approximate speed in swimming racing .

Distance km Speed Wkm | Time
Swimming ds — o t
Riding bicycles db =20 5x t,
running dr =4 X+ 4 t

1 Note: use the equation of total time which Nawfel spent in the race, in term of his speed in
y swimmingis T(x) = t.+t +t

Challenge: Find the solution set for each of the following equations:

3 4 x*-15x+ 14
x+5 5-x  x2-25

Correct the mistake:Nammeer used the discriminative expression to show the roots of

equation,
2 1 .
_c =
x-7  x-1
he said that the equation has two relative real roots. Discover Nammeer’s mistake and correct it.
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problem solving plan (Writing Equation)

)

3 A ship cuts a distance of 240 km
B |dea of the lesson: between the port A and the port B
A thestrategy of  in certain speed. If its speed in-
> writing an equationto  creases in 10 km/h, It will be able
solve problem. to cut the distance in time which
is less in 2 hours from the first

time.

Find the speed of ship at first.

‘ UNDERSTAND What isthe data in the problem: A ship cuts a distance of 240 km
between the two cities A and B in certain speed. It cuts the same dis-

tance in time which is less in two hours from the first time if the speed
of the ship increases in 10 km/h.

What iswanted in the problem: Finding the speed of ship at first.

Assume that the first speed of ship=v , The first time = @

So its second speed =v + 10 , the second time = %
240 240 ) ) ]
v v+10 The first time — the second time equals 2

240 v + 2400 - 240 v = 2v(v + 10) By multiplying the two sides of the equation by L CM

2400 = 2v2 + 20v viv+10)
V24 10v-1200=0 = (v+40) (v-30)=0
:>{v+40=0 = v=-40 Neglect

or v-30=0 = v=30km/h The speed of ship at first

(CHECK 0 240
The first time of the ship= TZTZSh
: 240 240
The second time of the ship = Y110 — 40 =6h

E The second time of ship is less than its first time in about two hours (8-6=2h), so the
; solution is correct.



Problems

Solve the following problems by the strategy of (writing an equation)

1 Fountain: Asquare-shaped area was planted with
flowers in the middle of a square- shaped garden of a hotel,
its side length is 4m. The remaining area which surrounds it is

84 m2 What is the side length of the garden?

2 | Babylon lion: It is a statue which was found in
Babylonian archeological city in Iragqin 1776.1t was made
of the solid black basalt stone. It locates on a base in the
middle of arectangular- shaped areawhichitslengthis
greater than itswidth in 2m and itsareais 15 m?. What are

its dimensions?

3 | Lion: Lion is one of the strongest animals on earth. It
is the king of forest according to its strength. If the equation gk
x? — 30x represents the area which is under the control of the
lion.What is the side length of the area? which represnted by
x , if the area 175 km??

4 Fireworks: In one occasion, a group of fireworks was
shot vertically. They reached up to 200m height.
Calculate the time in which the fireworks reached up to that
height if the following equation

2t2 + 30t = h represents the relation between height, in

meters (h), in which the fireworks reach after t second.
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Chapter Test

Find the solution set for the two equations graphically:

1 [y=1+x 2 [y +x=0 3 (y-x-5=0

y=2-Xx y-x=0 y+x-1=0
Find the solution set for the two equations by using the substitution or elimination for each of
thefollowing:

4 ox+y=1 5 (4x-2y=-4 6 %+%=1
{ x-y=8 Xty =6 Xx+y=2

Solve the following equations by using the greater common factor and the difference between
two squares:

7 9x2-25=0 8 3y2-12=0 9 (7-2?2-1=0
Solve the following equations by using the rule of squareroot:
10 x2=49 11 81-y2=0 12 zzz%

Solve the following equation by factoring in experiment:

13 x2+9x+18=0 14 22-27 -48=0

15 3x*-x-10=0 16 72°-18z-9=0

17 What is the number which its square decreases from its four timesin 3 ?

18 Aswimming pool , its length is gerter than the twice of its width in 4 m and its area is 48m>.
What are the dimensions of the pool ?
Solve the following equations by the perfect square:

19 x?-16x+64=0 20 %-%H%zeo
Solve the following equations by completing the square:

B o 14x-32 2 ap+20y-11=0 |28 2-Z2=1

Find the solution set for the following equations by using the general law:

24 x2-3x-7=0 25 3y2-12y=-3 26 5722+ 67=9

Deter mine the equation roots atlution set if it is possible:

27 2x2+8x+8=0 28 y2-6y-9=0 29 472-3z+7=0

30 What is the value of constant (K) which makes the two roots of the equation x*-(k + 6) x + 9=10

Equaled? Check your answer.

Find the solution set for each of the following equations and check the correction of solution:

6x _ 5 1.1 1 z+4 _1
M 5 o 2 6y2+2_7 33 2 2
Find the solution set for each of the following equations:
w4 . 3 s ¥ Y - 7

x-5 x-2 y+2 2-y y?-4
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Coordimnsie Geomeury

4-1 Graphical Representation of the Equations in the Coordinate Plane

4-2 Slopeof theLine
4-3 The Equation of the Line

4-4 Parallel and Perpendicular Lines
4-5 Distance Between Two Points
4-6 Trigonometric Ratios

Skiing is one of the enjoyable sports in the world, where the mountain declines represent a good exam-
ple for slope. Higher slope requires greater skills of skiers




Deter mine the points on the coordinate plane and then determineitslocation in the
quadrantsor in axesfor each of the following :-

A (3,6) B (-3,-5) [3)C(02)

[4) D (-30) E (-4,2) 6] F(3-2)

Determine the points on the coordinate plane , then figure out the resulting shap for each
of thefollowing:-

A (0,3),B(3,0) C(-3,0).

A (1,4),B(2,4) C(4,4)D(6,4).
(9] A(-2,4),B(-2,-3) C(1,4),D(1,-3).
110 A (0,3),B(3,0) C(0,-3),D(-3,0).

Write the coordinate of the points which are indicated in Y
the nearby coordinate plane : Al

Represent the following tablesin the coordinate plane:

12 [ x y 3 [ x y
1 3 5 2
2 4 2 5
S 7 0 3
Find the value of (y) in each of the following:
y =2x-5, x=0 @ y=-X+7x=-1
y =x2 + X +2,x=1 3y-x?=9,x= -2
IfA (X,y,), B(X,y,) find the numerical value of the expression (M) for each of the
following . Xy Xy
A(3,-5), B(-2,1) A(-1,5), B(4,5)
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L esson Graphical Representation of The Equations|n The

Coordinate Plane,

[4-1]

=|ldea of the lesson )
< | -Representing the linear : In a study to determine the quantity of milk which the new born of
<= |equation in the Coordinate . Anteater needs in litersfor some days, the researcher reached to the
<= |plane. - following equation:
<. |-Representing the quadratic : 2y-x= 0where x represents number of daysy represent the quantity
<. (equation in the Coordinate - of milk in liters.
<. |plane : How | can represent the relation
< - inthe coordinate plane.
| Vocabulary:
B -Ordered Pair
-Coordinate plane
= |-Linear equation
< | -Quadratic equation

[4- 1- 1] Graphical representation of thelinear equation in the coordinate

plane

Linear Equation : The general formula of linear equation is ax+by+c = 0,ab,ce R
Where a, b arenot equal zero together . Its representation in the coordinate planeisline.

Example (1)  To represent the equation 2y-x=0 in the coordinate plane we following :-

First step :- We make the equation in the formy =f(X) ('y denoted by x)
2y-x:0 =>2y:x = y= %X

Second step :- Choose ,at least ,two valuesto the variable X , let X=4,X=2, then we substitute them
in the equation to get ordered pairs.

X=2 =y= %(2) = y:1=> P1(2,1)

x=4 >y= 5= (4) =y=2= P42

Third step:- We make atable with the resulting values and represent the ordered pairsin the
coordinate plane and connect the two points ,the figure that we get represents a line.
vy

P2

s ] X Yy (X’y)
R e e MR B s | 2 1 P1(2,1)
[ A 4 2 P,(4.2)

Note:- The equation of the line which passes through the origion is without the absolute term.
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Example (2): Represent the following equationsin the coordinate plane. What do you notice?

1) y-3x+5=0 iny=4 i) x =-3

i) y-3x+5=0 = y=3x-5 X y=3x-5 (X,y)
A 0 3(0)-5=-5 | P,0,-5)
AL 3 3(3)-5=4 | P,34)

Thelineisintersect X- axis, and Y- axis and it does not
through the origion.

!
7
1o
ph

-k
4

.. _ X y:4 (X’y)
y=4 0 4 P,(0.4) | 1Tk

3 4 P,(3.4)

Theliney= 4 paralel to the X- axis

and perpendicular to
Y _axisat thepoint (0,4)

- kR

T-F-F A im-x-8 | # & 9% F & T 8

i) x =-3 The line x=-3 paralel to the Y —axis
and perpendicular to -
X _axisat (-3,0) |

-

o

It can put mentioned above in the following table:

Equation the relation with the two axes

ax+by+c =0| Thelineintersects the two axes and it does not passes through the origion

ax+by =0 The line intersects the axes and passes through the origion

y=kkeR | The line parallel to the X-axis and perpendicularly to the Y- axis at the point (0,k)

x =hhe R | Thelineparalel to the Y-axis and perpendicularly to the X-axis at the point (h,0)

[4-1-2] The Graphical representation of the quadratic equation in the

coordinate plane.

The general formulaof the quadratic equationis: Yy =ax*+bx+c , a# QabceR

- In thisitem we will deal with the quadratic
equation in the formula of X y=ax?+c y (X,y)
y =ax? + cwherea # 0 aceRandthe [ supposed Substitutethe |TheResult| Ordered
way its representation . Values value of X Pairs
-To represent the equation 'y =ax? + C

we do the nearby table and the graphical
representation of the equation will be | J or (M

N RO BN
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Example (3):  Represent theequation Y = -X?

Bt X y=-x*2 |y (x.y)
z 2 27 | 4| (24
N 0 A 1 -(-1)° 1| (11
R 0 -(0)2 0 (0,0)
/ ' 1 L(1)2 1| @
‘ 2 -(2)2 4 | (2-4)
Example (4):  Represent the equation y=2x*-5
- X y=2x5 | y | (Xy)
i 2 2(275 | 3 (-2,3)
Lt 1 20125 | -3 | (-1-3)
R EE CRRIE RN 0 2025 | 5 | (0-5)
o 1 2125 | -3 | (1-3
b 2 20225 | 3 (2,3)

Make sure of your understanding

Represent the following linear equations in the coordinate plane, then explain their

relation with the two axes: Questions 1 -6 are
1] y=3x+1 2|y =-4x 3 y+3x-2=0 Sm'lar(tf%ampm
4]y =1-3x 5] y+5=0 6] x-5=0
. . . . . . Questions7-9 are
Represent the following quadr atic equationsin the coor dinate plane: Smilar

7 y:x2 +4 8 y= X2 9ly= 1- 3x2 to examples (3,4)

‘. Solve the Exercises

ERepresent the following linear equations in the coordinate plane then explain their:
relation with the two axes: ;

100 y=-x + 4 11 Y=X

112 X:'% 13 y=0

:Represent the following quadr atic equationsin the coor dinate plane:

g y=x2-1 15| y=2x2+ 3 16| y=- 3x? 17| y=2x?
18| 4y=x?



‘ Solvethe problems

1) Temperatures: The equation Fo = 2 C° + 32 showsthe relation A | l

between the Celsius temperatures and Fahrenheit temperatures .Represent
the equation graphically.

Geometry: A right —angled and isoscelestriangle, itslength right sideis x unit,
f (X) representsitsarea. i) Writetherelationf (x) intermsof x.
I1) Represent the relation f(x) in the coordinate plane.

Physics: Thelaw F=9.8m represents the power of the earth gravity
on abody, where F is the power in Newton, m is the body massin Kg.
Represent the law in the coordinate plane.

2o Works: A company for construction equipment takes 10,000 dinars
' asinsurance, aswell 5,000 dinars for every hour. Write the equation

that expresses the problem, and then represent it graphically in the
coordinate plane.

23 Discover the mistake: Mohammed represented the 3

following linear equation (y=-3x+9) in the nearby : 1 L
graphic figure. Discover Mohammedss mistake, then ~ *7*# el shers s
correct it. |

24|Open problem: Givean example of linear equation as ax+by+c=0 for each case:
)a=0 1i)b=0 1iii)c=0

25 Challenge: Thefollowing ordered pairs(0,4) ,(1,6),(-1,2) had formed aline, what is
the intersection point of thisline with the X —axis ?

26| Justification: Show if the following ordered pairs (2,4),(1,1),(0,0),(-1,1),(-2,4)
represent alinear function or quadratic one .

27|Numerical sense:y = x>+ 1, y = Xx+1.Which one represents a quadratic function ?
clarify that.




Slope of theline

=/ Idea of the lesson: )
<= | -Finding the slope of the - The mountain declines are good
< |line. - example for slope, whenever
<= |-Finding the Y- Intercept - the nigher the mount hight, the
<. |-Finding the_ X-Intercept  : gope will be increased. How
< | Vocabulary: : can we determine the slope of
< | ~Thevertical change : the declines?
P -The horizontal change

- X-Intercept
<D

- Y-Intercept

SSlope | e SORRRRR R

[4- 2- 1] Finding the slope of the line

The slope: The slope of the non- vertical line can be defined as the ratio between the vertical change and
horizontal change.

Vertical change : Isthe Y- change which equals y,-y, aly

Horizontal change: Isthe X- changewhichequals x,-x, : (xz,y:-?f’_ .
Y2-Yi

The slope = vertical change ] I «

horizontal change 7-8-85-4-3-2-1 |71 2 3 4 & b
Y22 Y1 \ihere X_-X
2% % 0

i.e. m=

2=

m: isthe slope of the line which passes through the (Xf'}"‘

-

R

4ok oy

two points  (X1,Y1), (X2,Y2)

The slope of the line can be either positive or negativeif itis
not horizontal or vertical It also may be zero (horizontal) or undefined (vertical) .

Find the dope of theline which
passes through two pointsin
each of the following:

Example(1)

m :M The slope of the line which
X2- X1

_]é__ 75 Substitute by the two points -
-6

passes through two points

) A(5.7),B(-2,1) :

m
-9 4 -7 -5 -3 -2-10 1 2 3 & 6 B T @ B i

m=-_ By simplify i i

_b6 So the slope of AB is
m=-=

Ao b

(g) (positive).

The dlope is positive (the line is to upward )
when we move from left to right , values of y are
increasing.

i i i i
-] -4 (4] =

89



i) A(-1,5), B(4,2)

m = Y2-Yi The slope of the line which passes weda
Xy =Xy through two points .
= 42_ '(_?_) Substitute by the two points. 3 4
_ _3 Sotheslopeof (‘A\—B’)ls(%:g)negatlve WA A2 A ---:l-:-l_ln' [ BT S -a-l*:i
=%

The dlopeis negative (the lineisto down ward) when we move
from left to right, values of y are decreasing.

i) A(L,-2),B(4,- 9 :

m= 3(/2 : il The slop of the linewhich lly
_22_ (_12) passes through two points !
=" 4-1 Substitute by the two points. -
:%: Sothegopeof (:A—B’)|S(O) =10 -8 -4 =T =4 -0 =i -2 -3 -|'_|E|' T # & & % & 4 B % m

-«

The slopeis zero ( thelineis horizontal), it parallel to the
X-axis ,the values of y are constant.

V) A (-2,3),B(-2 - 3)

L bk lad

Y2-VYi The slope of the line which passes by
M=50"x, through two points i
3-3 Substitute by the two points e
-(-2)-(-2) L . !
6 It|5|mpossble_tgd|V|deby 0,s0 gea it bl Ll L Lok
=0 the slope of (AB) is undefined

The slopeis undefined (the lineis vertical),it paralel to the
Y-axis, the values of x are constant.

S om o A o b

The nearby table represents the change of temperatures by time (hours).Find the slope of

Example (2) ;e and explain what it means?

Time (hours) | Temperatures| (xi.,Y1) = (1,- 2) Choose any two points from
1 ) (X2,Y2) = (3,4) thetable, let it be
2 1 Yo- Vi The slope of the line which

m=.- through two points.
3 4 X2 = X1 passes g p
5 10 _4+2 _ 6 _, Thesubstitution and simplification
—3-1" 27

Since the slope of the lineis 3, then the temperatures are increasing 3 Celsius degrees every hour

[4-2-2] ThelIntersection of the line with axesin Coordinate plane

You can easily represent the equation of the line by finding the two points of line with the two axes.
X —intercept: isthe value of x from the intersection of the line with the X — axis by substituting y= 0.
The interection point is (x,0).

Y —intercept : isthe value of y from the interection of the line with the Y— axis by substituting x=0
and the interection point is (0,y).
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Example(3)  Findthe X-intercept and Y- intercept for the line 3x+ 5y =15

Y- Intercept . X-Intercept
3x + 5y :E5 The equation - 3+ Sy =15 The equation
:(OZ —;55y =15 Substituting x=0 © 3x+5(0)=15 Substituting y=0
e Simplify © 3= 15 Simplify
Yy="75 By dividing thetwo sides . 15 By dividing the two sides of
_3 of equation by5 CX="3 equation by3
y So the Y-intercept is 3 ‘x=5 So the X-intercept is5
And the point of intersectionwiththe * And the point of intersection with the
Y- axisis (0, 3) R4 X-axisis (5, 0)
Y- inter cept { :.
-|-:'-q.-1.-|—'5-z-l_li-.1:l:ll-‘.-l*-'l
': X- intercept
[ I
Example4 Find the X-intercept and Y- intercept if it isfor each of the following:
1) X=-2, nyy=4

x=-2, represents X- intercept and the point of intersectionis (-2,0) Theline// Y-axis
y = 4, represents Y- intercept and the point of intersectionis (0,4) Theline// X-axis

‘ Make sure of your understanding

Find the slope of the line which through the two points.Isthe slope positive or negative or
zero or undefined ?Then deter minethe direction of itsmovement for each of thefollowing:

Questions 1- 6 are
Similar to

('21 - 2)’ ('4’ 1) (01 O)’ (3’ 2) ('41 4)’ (2’ - 5) Examples (1, 2)
(5,0,(0,2 4.3,4-3  [6] (-6-1),(2-1)
Find the X-intercept and the Y- intercept for each the following:

Questions 7- 18 are

3x+ 6y = 1€ y+2=5x-4 @ y = -4x Similar to
B 3 3 Examples (3, 4)

@ y=xre [ sxey-s y=-3x-s

2x + 6y = 12 y+4=2x-4 y = -5x

X=4 3y =-6 y=-%x+4
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Find the slope of the line which passes through the two points.lIsthe slope positive or negative or

zero or undefined, then determine the direction of its movement for each of the following:

119 (6,2,(0,2) 20| (-24),(55)

Find the X-intercept and the Y-intercept for the each of the following:

B 2-3.24 (3,-9.(0,0
@ y—7x =9 24 y=-3x

Physics: The nearby table represents the amount of
liquid which flows from a basin during certain time,
find the slope of the line which represented by the
table, then illustrate what it means.

Plants: If thelength of a plant is30 cm, during each
two months, it grows in constant distance which is
4cm.

+ i) Complete the table.

' 1) What is the slope of the line which represented by the
. relation between the length of the plant and the time.

iii) Write the linear function which represented by the table.
' 1v) Represent the function in the coordinate plane.

The amount of leaky liquid

length of plant

Time second | Volume of liquid m?|:
10 40 :

13 52 :

16 64 :

19 76 ;
Time 0 2 4

points(1, 6), (-5, a) equals (%).

Discover the mistake: The slope of the line which passes through the two points
(0,3),(3,- 1) is( 33— 0 _ %) ,Discover the mistake and correct it.

Open problem: Mention two pointson aline which its slope = -%

33 Critical thinking: From the nearby graphical figure, determine the direction &—4«%%

Challenge: Find the value of (a) which makes the slope of the line which passes through the two

Critical thinking :- Can you determine aslope of aline passesthrough the two points (3,7),(7,-3)?



The Equations of Theline.

=|ldea of the lesson: : )

<= | -Finding equation of aline Which : © A cyclist cuts a distance 20
<= |itsfollowing data are given: : Km in two hours and 50 Km
<. |-Two points . . )

<. |-Slope - point . . in five hour§, what.ls the

<. |-Slope - intercept . : linear equation which con-
<., | Vocabulary: : nects between the distance
<) [-Tineslope. : andthe time?

R -The intercept. .

[4- 3- 1] Writing an Equation of line with two pointsof it

The equation which passes through the two points B (s, Ys), A (X1,Y:1)

You have previously learned finding a slope of a line passes through the two points A,B
Y2-VY1

where m = X5 - X,
Assuming that the point C):/ (x,y) lieon theline, then the slope of the line which pasgs through the t¢o
“Yy1

pointsA,Cis M ="y
Y-V _ Yo-Yu
X-X1 ~ Xo-Xi

It is known that the slope of the line is constant in all its points, so:
This equation represents the equation of the lineAB

Example (1) We find the linear equatlon in the paragraph of (Learn)

Assumethat C(x,y) € AB , B(5,50) A(2,20
U U
Y-Y1 _ Yo=Y X2 =5,y.=950 =2,y:.=20
X-X1 ~ Xa-X1 Writing the equation of the line which passes through two p0| nts.
-20 -
{(- 2 = 5(5)_ %O Substituting by (Xz,yz), (Xl,yl)
y-20 _ 30 By simplify
X-2 3
y-20=10x-20  Commutative multiplication

Then the line equation is y-10x=0

[4- 3- 2] Writing Equation of line with the slope and one point of it
The equation of the line which its slope m and passes through the point ~ (X1,Y1)

You have previously learned an equation of aline which passes through two points which is
Y-VYi _ Yoo Vu
X-X1~ Xo-X1

You have also learned that the slope of aline passes through the two points (X.,Y-), (X1,Y1)

_Y2-Ys
is M=75""x
So the above equation can be written as ))/( ))(/1 =m
1

And by commutative multiplication we get the required equation y - y; = m (X - X1)
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Example (2)
Usetheequation of theslopeand the point for each lineto deter mineitsslope and the point in which
it passes.

2

Dy-3=-5(x-2) iy+7=%x
-3=-5(x-2) Equation of the N Equation of the
y 1 _#n( 1%2 slope -the point y (7)_115 (X g) slope-the point
y-y. = 5(2(' 1)) l?;cst)))mparlson y - y1=m(X-X1) By comparison
m=- y X1,Y1 = ’ 2
ng , (X,y1) =(0,-7)

Example (3) Find the equation of the line which its Sopeis_L and its X-intercept equals -1

Y-y =m(X-X) Equation of the slope- the point
m = %, xi=-1, y:=0=p(-1,0) Thesope thepoint
y-0=%(x- (-1)) By substituting the slope and the point
y = %(X +1) Multiplying the two sides of equation by two
2y =x+1

The equation of therequired line. 2y-x =1

[4 -3- 3] Writing Equation of the linewith the slope of it and one inter cept with axes

The equation of the line according to its slope m and its Y-intercept K is Y = mx + k

Example (4)
Use the equation of the slope and the intercept for each line to determine its slope and inter cept:
i)2x+3y =6 ii)5x=7y +8 i)y =x iv)y=2 v)y=0 vVi)y+x=5
D2x+3y =6 = 3y = -2x + 6By dividingthe 1 1)y =x=y=1x+0
-2 two sidesof the y=1x+0 The comparison
y=73Xx+2 equationby 3 Ll with the equation of
y :Umx + k The comparison the slope-intercept
2 with the equation of - y=mx+k
“m=73, K=2  hegopeintercept ©  am=1. k=0
i) 5x =7y +8= 7y = 5x -8By dividing the giv) y=0x+1 } |
5 8 equation by 7 . l l The comparison
=77, } Thecomparison + ¥ = MX+K with equation of
y = mx Yk with equation of . the slope-intercept
5 -8 the dope-intercept; ».m=0, k=1
......... M= KRS sdion
v) y=0x+0 Thecomparison  vi) Y =-1X+5 The comparison
y = #nx +Uk } with the equation of y= #]X +1|l( } with equation of
m=0k=0 the slope intercept L= 1 k=5 the slope-intercept
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Example (5)

A line passes through the point (5, - 1) and its slope '—52 , find its intercept and equation.
Thefirst method The second method

y =mXx+Kk Equation of slope-intercept Y-Yi=m(X-Xy) Equation Sope - point

m = % Given m = %, p(5,- 1 Given

y=5X+K  Bysubsitutingthesiope y-(-1)= '52(X _5) By substituting the point

and the lope

) _
-1=5(9+k Bysmplifying SY+5=-X+10 gy yultipling the two
1=-2+k Sy+2x=5 sidesby5bydividingsides
k=1 by 5 after simplifying
y= _52 X +1 theequation of theline y:%(x)+1 The equation of theline

Make sure of your understanding

Find theline equation which each one of them passesthrough two pointsin each of thefollowing:

) ) ] Questions 1 -2 are
(3,1),(2,-1) 0.2,(2-4 Smilar to example 1
Use the equation of slope and point for each line to determine its slope and the point which it
passes through.
_ _ Questions 3 -4 are
y-1=2(x-3) y+1—-X+4 Similar to example 2

Find theline equation for each of the following, then find itsintercept:

Questions 5 -6 are Similar

(4, 6),%2 @ (-1,- 3),% to examples (3,5)

Use the equation of the slope and point for each lineto determineits slope and inter cept:
_ _ Questions 7 -8 are

oy =-2x-1 "y = 7X Similar to example 4

. Solve the Exercises

Find the line equation which each one of them passes through two pointsin each of the following:

E @ (01 0)1 (_3s 7) (017)1 (_51 O)
:Use the equation of the slope and intercept for each to detrmineits slope and intesr cept:
3 _
it y+3 =-5(x-8) y-x=8
Find the line equation for each of the following then find itsintercept:

i ('317) -3 Theslope (1,-9 %Theslope

Usethe equation of the slope and intercept for each lineto determineits slope and intercept:

y+7:3x+5 %y:_5x_1



: 17]Biology: Elephant’sivory is continuously grows at arate of 1cm monthly.
Assuming that you start monitoring an elephant which itsivory length was
100cm.Write in the form of slope-point, an equation represents the growing
of the elephant ivory after (n) months of the monitoring.

18| Physics: The nearby graphic representation represents the amount of leaky
water from atank during certain time. Write in the form of two points, an
equation represents the leakage of the water after (n) seconds. 30

5 10 15 20

19 Money: A person wants to pay 30 million dinars as monthly installments
. which will not exceed 1.5 million dinars, the following linear equation

y = -1.5x+ 30 , where y represents the remaining value from the money,
X represents the number of months. Use the equation of slope and intercept
to determine its slope and intercept.

o0 Health: In anew study, aman loses two hours of his age when he smoke a
pack of cigarettes. Write the equation which represents that and represent it

graphically.

21 Geometry: Use the data in the nearby figure and then find the line equation |
in the following cases: Lii} \,\\ I 1
i)Two points ii) Slope-point iii) Slope-Y-intercept

2o Critical thinking: Is it possible to find a line which its slope is 4 and passes through the two
points (5,7),(8, - 2) ?Ifit is possible to find a line like this, then write an equation, otherwise
illustrate your answer.

passes through the point (2, 3) , write the equation of the slope-point for thisline.

24 Which oneiscorrect : An equation of line ,itsslopeis g and passes through the point (-1, 7)

Ahmed wrote the equation in theform y - 7 = % (x+1

23! Challenge: A line, its horizontal intercept represents the additive inverse of its vertical intercept. It
© Mohammed wrote the equation in the form y-7= g (x + 1), which answer is correct?



Parallel And Perpendicular lines

=|ldea of the lesson: : )

: pg:::glgﬁ':;ng between - the - In the nearby figure, number of lines. are

<. | -Distinguishing between the shown some c()jf th:em are parallel ar&d oth-

<. | perpendicular lines. - ers are perpendicular. How can we |st|_n-

<. | Vocabulary: : guish between the parallel and perpendicu-
< |-Pardlel lines, - lar lines?

-Perpendicular lines.

.
ooooooooooooooooooooooooooooooooooooooooooooooooooo

[4- 4- 1] paralld lines

You have previously learned the parallel of lines and the required conditions for that.

Thetwo parallel lineslie in one plane and there is not joint point between them.

In this lesson we will distinguish the two parallel lines by their slope:

Any two lineswill be paralleled when they have two equaled slopes but they must not be perpendicular.
The mathmatical formula ( [, / L, em,=m, )

Example(1)

Show if the points A(-2,3),B(-1,4),C(2,- 1),D(1,- 2) areverticesof the parallelogram ABCD
by using the slope.

5t m= Y2 Y m= Y2 Y yl The slope formula between
N X2-X1 X2- '
; 4.3 2 ( 1) two points
-l'-.. ..-a AB = S S i g
i IES MAB ="7. (-2) MCD="7_2  Subsituting
NN ~mAB =% mCD = :% Simplify
PP FE AN Y imAB=1 mCD =1
oYL - mAB = mCD .. AB / CD
LD By the same way
mAD =3 mBC=7 .. AD/BC

‘. The figure ABCD is parallelogram ( definition of parallelogram)
Example(2) Provethat thepoints A(-2,-1),B(-10),C(2,3) arecollinear.

Wy

_ Y-V : _Y2-Ys 1 | i

m = X, - X, The slope formula between two points m = oo X2 : 5 :
am _ 0-(1) i mBG=-3-0_ o x

mAB =1-(2) Substituting zé(_l) R ,'_-'l'_". R
— 1 _ _Simplify mBC=3=1 _ .

mAB =71 =1 - MAB = mBC L

..The pomtsA,B,C are collinear. (it'slieon aline)
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Example(3)

Find the equation of the line which passes through the point C (5,3)and parallel to line which passes
through the two pointsA ( 4,5),B(2,-3).

-We find the slope of the line which passes through the two points A,B.

m = 3)22 - il -The slop of the line which passes through two points.

mL; = g’_f = _g =4 . Thetwolinesare parallel. . ..-"Ir
. The slope of the required line mL, = 4 (the same slope). I,-"I
We find the equation of the required line. iy i o M P I.-'I‘ I." Pt
y-yi=m(X-Xy) An equation of line slope — point af i1
y-3=4(x-5) Substituting S

Simplify
The equation of the required lineisy = 4X - 17

Example (4)

IFL:y = %x +4,Ley= %x +4,Lyey= %x - 4 which of the following lines are parallel? Why?
Ty =D ) _ .
Liy=3x+4=m=3 , k=4 Its slope and Y-intercept
E:y:%X+4=> m2=% , ke=4 Its slope and Y-intercept
i:;:y =%X-4=> m3=g , ki=—4 Its slope and Y-intercept

- mlzmg:E//E,kl#k3

[4-4-2] Perpendicular lines

-You have previously learned that the two perpendicular line meet in one point and form four right
angles and they lie in one plane.

In this lesson, we will distinguish the perpendicular lines by their slopes on condition that each one of
them will not be paralled to the two coordinate axes.

The two lines will be perpendicular when the slope of them represents the inverse of the slope of the
other and the contrary of the sign.

The mathematical formulas [, | [, m, = -1 or myXm,=-1

mo

Example (5) T 1A
Show that the points A(2,4),B(-4,2),C (-2, - 4) are vertices of a S il e
right —angled triangle. Determine the right angle. : i
m = iz il -Theslopeof thellnewhlch passes through two points. o a iy R

2 A1 . : :

_2-4 4 _-4- 4 oTa —4 2 § i
_ -2 _ -8 -6 : by substituting '
"6 4 T2 :mﬁxmB_C:%x%:-l
2 : -3 : .
=% -1 : -1 = AB L BC and m«ZB =90’
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Example (6) Find the equation of line which passes through the point C (3,-4) and perpendicular to

the line which passes through A(0,3),B (2,-2).
Y2-Yi —_-2-3_-5 -
X,- X, mL, = 5.0 - 7  Substituting

2

mL, = 5 The two lines are perpendicular. A slopeinversion 1, on the contrary of the sign

m =

y-yi=m(x-x,) Anequation of lineslope—point

yt+4= %(X -3) Substituting

y = %X - % The equation of the required line
Example (7) Find the value of (a) which makes the slope of the line which passes through the two

points (3,1),(a, -4)is perpendicular of the line its slope is—=L.
_ Y2-y:  Sincethetwo lines are perpendicular then the slope of the line required is 5.
~ X2-Xi: Theslope of the line which passes through two points

5_-4-1 _—
1~ a-3 By substituting

m

5a- 15=-5 Commutative multiplication
Sa= 10 By dividing the two sides of the equation by 5

a=2
Make sure of your understanding Questions 1 -2 are
Similar to example 7

1 The line AB passes through the two pointsA (-2,4),B(a,6), paralelsto the line CD
which passes through the two points C(6,-6),D(2,-7).Find the value of (a).

2 Find the value of (a) which makesthe d opglof the line which passes Question 3issimilar
through the two points ( 3,2),(6,1),equals 4 . to example 1

3 | Prove that the figure ABCD is a parallelogram, where, A (3,0), B(0,4), C(-3,0), D (0,-4)

21 Provethat the triangle ABC,where, A(-5,- 7),B(-8,- 2,C(-4- 3 _ Cr=ientiE
. . . . . similar to example 5
is aright —angled triangle , then determine the right angle, _ _

5 | Provethat the points A (0, - 1),B(4,2),C(8,5) arecollinear. Question S1s

similar to example 2

6  Find the equation of line which passes through the point (-4,0) and perpendicular

the line which passes  through the two points (3, - 2), (6,0). Question 6 issimilar to
examples C,6

71 ThelineAB whereA (0, 2),B (3, 0) the line CD where, C(6, - 2),D (9, - 4) and the line EF?

WhereE (0, - 5),F(2, - 2) , what istherelation of ( AB ) with the other two line CD,EF? :
Explain that . '

g8 Do the points A(0,-7),B(1,— 1)’C(2'3)arecollinear?Explainthat.

Prove that the figure ABCD is a rectangle where A(1 ,4 ),B(2 ,6),C(8 ,3),D(7 ,1): isi
aright —angled triangle,then determine the right angle. :

10 Find the equation of the line which passes through the point (1, - 1)and parallel to the line which

passes through the two poi nts(3, - 2),(6,0)-



Flowing water
: _ Ti :
: 11 Physics: The nearby table represent the amount of water Ime (seconds) Water volume :
E which flow from one of the dams during certain time .Do the S 75000 E
' data of the table represent aline ? Explain that. 10 150000 :
: 15 225000 |
E Geometry : Prove that the figure ABCD is a trapezoid , E
. where the coordinates of the upper base are (4,5) ,(6,2) and N 1
the lower base coordinates are (2,-1),(-2,5). o I Y IR 5 i
: Does it have aright angle? Explain that. = ==a2 \ :
13 Map: Usethe nearby map to show that: i -=‘§E§xs@ =k e O ;%\ ]
: 1) The first path parallel to the second one. = P = " '
; ii) The second path is perpendicular to the third path. . eec:of}(}-‘-)-' ' o :
: i) Is the first path perpendicular to the third path ? Explain == : %% :
' that. : ;

14) Challenge: Do the following points(-2, - 1),(-1,0),(4,5),(2,3) arecollinear ? Explain that.

Correct the mistake : Ahmed said that the line which passes through the two points (0,4),(-3,0)
perpendicular to the line which passes through the two poi nts(q, _) (0,0)
.Discover Ahmeds mistake and correct it.

15

16 Open problem :- The two following equations : 3y - 5x = 20,3y - 5x = 15 represent two
paralel line.
What are the similarity and differences between them ? Explain that .

(-1,4),(0,4),(2,4) ?
18] Which oneis correct: SarahsaldthattheslopeofI|ne5y+2x 10is( 2 )andltsmtercept

is 2,Mohanned said that the slopeis (_E) and the intercept is2 .
Show which answer is correct ?

19] Open problem : ABCD is arhombus, itsvertices A(0,3),B(3,4),C(2,1),D(-1,0)
prove that its two diameters are perpendicular .

17 Justification : Why do the following pointslie on aline parallel to the X- axis
20| Open problem : What are the similarities and differences between any two parallel lines ?

Write

Does the two lines are parallel or perpendicular by using their slope ?



Distance Between Two Points

oooooooooooooooooooooooooooooooooooooooooooooooooo

< |ldea of the lesson: : ) ST

= -|denttlfyl ng the formUIa Of the d|S' E Three friends went out in a | | | —6

<= tance between two points - journey of discovery their ————1——

<. rApplying the formula of the distance - sites were determined asin | Ll |} Mohenyled |

<. between two points : the nearby figure. Mohammed | 1™, |

<. [ldenttifying the formula of midpoint. : isawvay from Ahmed in 3 Km TR

<., ‘Appling the formula of midpoint - and Mohanned is away from O IO IB®
Vocabulary: - Ahmedin 4 Km. e e B e

- ' : - How can you find the distance Ahpmed | *Mohammed
-The formula of the di : y o S R Ll g NN 1

A0 © O LR S Lo e ot * between Mohammed and % 3 3 6] 1 2 % ix
two points. : R T -

< . . : Mohanned?

—— rThe midpoint . il

= [The formula of the midpoint

[4- 5- 1] Distance between two points formula

You have previously learned that the distance between two points on the X-axis is| Xo - X1 |
And the distance between two points on the Y-axisis | y, - y, |

In this lesson you will identify the formula of the distancein the Ty B(x,y)
coordinate plane. "l 1
The formula of distance between the two points A,B depends on ¥ =
pythagorean theorem. Y :
Thetriangle ACB isaright —angled triangle in C. R m

(AB)*= (AC)*+ (BC)* pythagorean theorem T Tl i

d*=(x—xi)’+(y.—y: )’ By substitutingand simplifying | |

e A e I | F | = § B 7 B

d=/(X:—X)>+ (y.—Yy,)? Takethe square root of both sides -1 X

Example (1)

From the paragraph of learn: We find that the site of Mohammed is the point A(3,0) and the site of
Mohanned is the point B(0,4).

d=y (Xa-X2) 2+ (Y2-Y2)° The formula of the distance between two points
— )2 - By substituting

AB \/(O 3+ 0)2 By smplifying

AB=y9+16=¢y25 =5

.". The distance between Mohammed and Mohanned is 5 Km.

Example (2) R 11

By using the formula of distance, prove that the points I R |

A(-3,- 2),B(01),C(3,4) are collinear. ettt

SCE TR dhvdbamrt ol S I

AB=/(0+3)+(1+2f  BC=,/(3-0y+ (4- 1f I 7 s O
AC=,/(3+3°+(@4+2°’ BLEEEEEE
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=/9+9,BC=,/9+9,AC=,/36+36

Simplification
=/18 , BC=,/18 , AC=,72
= 3\/E ! = 3\/5 ) = 6\/5
6\F2 = S\FZ + 3\F2 All equal the sum of parts
AC =AB +BC so the points A,B,C are collinear.
Example (3)
Show the type of the triangle which itsverticesare A (3, - 4),B (5, - 2),C (5, - 6), interm of itssides.
Isthetriangle aright —angled one? "
- _ 2 _ 2 ff
d—\/(X2 Xa)"+ (Y2-y3) The formula of the I Y I o o T A
AB =./(5-3)*+ (-2+4)? distance between twopoints | 1 | g
BC=/(5-52+(-6+2)? By substituting the A
AC =\/(5-3)2+(-6+ 4)? pointsA,B,C .
%
=/4+4,BC=y0+16, AC=,/4+4
AB = \@ ’ BC=4 , AC= \/7 Simplification
=2/2 =4 =2/2
"*AB=AC,.". Thetriangleisan isoscelestriangle (4)*= (/8)*+(,/8)* On the converse of
(4)’=8+8 pythagorean theorem

The triangleis right —angled triangle

Example(4)
By using the formula of the distance ,show if the following pointsA (-2,3),B(-1,4),C(2,- 1),D(1,- 2
represent vertices of a parallelogram .

d =y (Xa-X2) >+ (Yo - y)*  Theformulaof the distance between two points
AB =./(4-3)+(-1+2)?: DC=/(1-2)?+(-2+1)*

=/1+1 Co=/1+1 b
:\/E :\/E L :
By the same way ' AB -bC e !
AD = J(1+2)2+(2 3)2 BC=,/(2+1)2+(-1-4)> FTI®HMINCTNE S 4 & 8
=/9+25 ; =/9+25 3t
..AD =BC

So the figure ABCD is a parallelogram ( the properties of the parallelogram are each two opposite
sidesisequaled.)
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[4 -5 -2] TheMidpoint Formula

The midpoint: isthe point which lies on two equaled distance of two parts of a segment, and it belongsto it.
Coordinates of midpoint

(X1+X2 y1+y1

) p3 3

)= X7 \" ==

Example (5)

Find the coordinate of midpoint of the segment which connects between A(3,-8),B (3,9

M = (X1J2'X2 y142ry2) The formula of midpoint

3 36+(8)

By substituting the two points

6 2 ) Simplification
=5, 5 =6-1) (3,-1) is the midpoint of AB

Example (6)
If M (1,-3) isthe midpoint of ABand A (-1, -2), thenfind the coordinates of the point B.
M = (x1+x2 y1+yz) The formula of the midpoint

Assume B(X,,y,) by substituting the points

(1/3)?1+X2 2rYe)

1=%=} 1+%=25X,=3 Multiplication and smplification

3= 'Zzyz 24y, =6y, =-4 Coordinatesof B are: B(3,-4)

IExam ple (7)

By using the formula of the midpoint, show if the points A(-2,3),B(-23),C(2,-1),D(1,- 2
repr@ent verticesof a _Earal lelogram.
X1 + X2 Yi

¥x
Hl

=( ) The formula of the midpoint i3
The mldp0| nt of dlameter AC Themidpoint of diameter BD K :
2+ (—2 1 +3 1+ (-1 i

M1=( é )’ ) M2=( 2( )’ 2+4) =8 g =] =] |‘;."-.'-...'|'-'.:| .4 8 Z

SR S
M. = (%,%) By substituting M, = (%,%) 21—
M, =(0,1) By simplifying v, = (0, 2)
‘> M; =M, ..The figure ABCD is a parallelogram (the properties of the parallelogram are one of
itstwo diametersis dividing the other into two parts.)

The points A(3,1),B(5,3,C(5,- 1)are vertices of atriangle, the point M is the

Example (8) midpoint of BC . Find the length of AM .
= (Xl tX, Y12 yz) = (55 2, 1; 3) = (5,1  Theformulaof midpoint, simplification
d= \/ X2-X)?+ (Y2-Y1)? The formula of the distance between two points
=/(5-3)*+(1-1)2 Substitution
4=2 Simplification
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Make sure of your understanding

1 | Find the distance between each two points of the following :- - Question1
1) (0,0),(3,8 i) (-3,-1),(1,- 4 iii) (-1, - 2) (3, - 4) issimilar to example 1

. . . TN Y . Question 2 issimilar to
2 | Find the midpoint of the branches (i),(ii),(iii) in question 1. example 4

3 | By using the formula of the distance between two points, prove that the points  Question 3 is similar

A(-2,-1),B(-1,0),C(4,5) arecallinear. to example 2

4 Show the type of the triangle which its vertices A(2,4), B(-4,2), C (-1, - 2) oyestion 4is similar to
in term of the sides it isaright —angled triangle? example3

5 Show if the following points A(4,0), B (61' Q, C(—8,0),D ('10’6) Question 5 is similar to
represent vertices of a parallelogram. examples 4,6
i_)_By usi ng the forr_nula_ of the distance between two points Question 6 is similar to
11)By using the midpoint formula. examples 7

6 If M (-2,0) is the midpoint of AB and A(4,0),find the two coordinates of the point B.

Find the distance between each two pointsfor each of the following:

) (8,1),(-4,3) ii) (6,-9),(0,2) iii) (-2,4)(-6, - 2)

8  Find the midpoint for the branches (i),(ii),(iii) of the question (7)

9 By using the formula of distance between two points, prove that

: the points A(1, - 3),B(3,- 4),C(-1, - 2) are collinear.

110 What isthe type of the triangle which itsvertices A (2,- 1),B(2,1),C (-1, - 1) interm of its
sides .Isit aright —angled triangle?

11 Show if the following points are vertices of a parallelogram A (-3,5),B(2,7),C(1,9),D(-4,7)
1)By using the formula of distance between two points  ii)By using the midpoint formula.

13| Geometry:ABCisatriangle, itsverticesare A(6,4),B(-2,6),C(0,- 4) , checkif thelength
of the segment which connects the two midpoints sids of the triangle, is equal to the half of the

; third side.

14| Determine a site:Mahmoods house is in the point (-4,0)and the site of his school isin the point

: (0,-3).What is the distance which Mahmood cut when he go to school, and you should know that

15 Challenge: A circle, thefollowing points A(-1, 1), B (5, 1) represent the two ends of its
diameter. Find i) The coordinates of its center. i) Its area.

two endsare (6, 1),(8, 9 ,shewrote as follow ( 8

then correct it 2 2

16 Discover the mistake: Shahad had found the coordinates of the midpoint of the segment which itsi
6 ﬁ) = (1,1) .discover Sheheds misteke, ;

Write



Trigonometric Ratios

= lldea of the lesson: ) P
< -Identifing the fundamental trigonometric : A surveyor stood a distanced a4
<. [ratios - o _ - meter from a building by us- »
<z -TZ(IeetSrlgonometrlc ratios for special ing his appliance, he looking at

an . . .
- -Finding the values of statements :th.e UPPEr Ie\{el of the building
—_ . . :with acertain angle. How can

including special angles : : . . ; .
< Vocabulary: :the trigonometric ratios help | I
<. |- Trigonometric ratios . hlrp in finding the height of the
<. |-sin,cos tan,sec,csc,cot - building? —
<, [Special angles: 60°,45°,30°,90°,0°

[4- 6- 1] Trigonometricratios(sing,cosg ,tan o)

You have previously learned the elements of the triangle ,where it consists of three angles and three sides.
According to its angles, we call the triangle (acute angles ,optuse angle, right angle)or according to its
sides,we call it (equilateral,isoscel es,scalene)

-Caculating the triangles :1s the study of the relation between the angles and sides of the triangle.
-Trigonometric ratio : Is the ratio which compares between the length of two sides of a right —angled
triangle

-The fundamental ratio: Isthe sine (sin) and the cosine (cos)and the tangent (tan).

-The sine of £ O (we refer to by sin@ ): Is the ratio between the side which opposite to the angle (@)and
the hypotenuse sin (0)= %

-The cosine of £ 6( werefer to by cos) : Istheratio between the sidewhich is adjacent to theangle (O )
and the hypotenuse. cos (0)= ﬁ%

-The tangent of 2@ (we refer to by tan@ ): Is the ratio between the side which is opposite to the angle

( @) and the adjacent.

. . tan (@)= —opposite
-To find the trigonometric ratios (Sin,cos,tan) we follow:- adjacent

1) Drawing a diagram of aright —angled triangle and we
fix the data on it.
2) Using Pythagorean theorem to find the missing side.

%
2,
()
)
(42
)

opposite O

3) Using the trigonometric ratios to find the rquired.

: 0 i
6 adjacent

Example(1)
From the nearby figure, find the three values of the trigonometric ratios of the angle 9.
Use Pythagorean theorem to find the length of the side AB (opposite) A

(AC) 2= (AB) 24 (BC)2 Pythagorean theorem
(5)% = (AB) *+(4)? By substituting and simplifying D,
(AB)z =25-16=9 Take the square root of both sides

AB =3 (positive sign because it islength) N D

-use the trigonometric ratios ,then the substitution 4cm
sing = oppositeof £0 _ 3 coP = adjacentof 6 _ 4 tand = oppositeof £0 3

C

hypotenuse ~ 5 hypotenuse  ~ 5 adjacentof Z0 ~ 4
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Example (2)

15

The triangle ABC has a right —angle in B ,if tan A = g > find:
i) sinA i) cos A
tanA — 187?<k By muitiplying the numerator and the
denominator by the constant K, where
tanA = % K isgreater than 0. -Tangent formula €
. BC = 15k,AB =8k By Comparison 15k
(AC)* = (AB)*+(BC)* Pythagoras theorem
= (8K)* + (15k)* By substituting
= 64K + 255K Simplification = 8k
(AC)?=289K = .. AC =17k  Takethe square root of both sides
pson - £~ %45 wasa- 28 - B

[4 -6 -2] The Trigonometric Ratios for Special Angles.

The near by table showsthe values of the trigonometric for special angles

k.
a5

Trigonometric o o o o o

ratios 30°| 60° | 45 90 0

Sine (sin) % @ % 1 0

Cosine (cos) @ % % 0 1

a0 | Tangent (tan) % /3 | 1 [|undifiend] O

Example (3) Provethat sin60° a0s30° + cos60’ $n30° = sin90°

/3

sin60° = 5, a@0s30° =
R.H.S:sin90° = 1

/3

3

4

5 cos60° =

1_
2-1
~LHS=RHS

1  $n30° = %,sin90° — 1 From the table, we find

Lhs S+ )

By substituting in the right side
and the left side

Example(4) A man stood in front of a building in adistance which is 12 m from its base, he |looked
at the top of the building in aangle whichis (30°). Find the height of the building.

The trigonometric ratio which connects between the height of the building h and the
distance of the man from its base ,is the tangent ratio.

=12
h

tan 30°

Substituting

@
s 5

Iy
w’}:‘, I

4/§m Simplifying

Tangent formula

Commutative Multiplication

The height of the building is
4./3m
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[4-6-3] Relationsof Trigonometric Ratios

In thisitem, we will focus on theinversion of thetrigonometric ratios sin,cos,tan,and asit shown in
thefollowing table:

Trigonometric

ratio Sin6 cos€ tan®
Itsinversion _ 1 1 __1
cscO = sin@ |S€co = cos O cat 0 = tan O
Example(5) \@
A triangle has a right angle in B, if COSA= 11 find 1)S&CA i) CsCA iii) COtA
_ V3k _AB _ .C
COSA= -0\ = AC @ AB= V3k,AC =11k ;
(AC)?=(AB)?+(BC)? Pythagorean theorem _
(V11k)' = (/3K +(BC) gy subsituing &
11k22= 3<2j(BC)2 Simplifying _,f
(BC)" =8k Takethe squareroot of  , A& r,
..BC=,8k both sides /3k
/3 1 J11 .. . /8 1 _ Y11
1) COSA fz ®CA = oA = /3 ||)S|nA=m:> GSCA = gnA = /8
/8 1 _ V3
li)tanA = T = COtA = o A = /8 Inversion of fundamental trigonometric ratios
Example(6)
Find the numerical value for the expression: (sin45°) (c45) — (tan 60) (cot 30) + 2 csc0°
: 1 1 1 ]
sinds’ = ——, ec45° = = =./2 From the table, we find the values of
/2 cosA5” 1 /2 the special trigonometric ratios and
\/E the inversions of the fundamental
o o 1 1 _ | trigonometric ratios.
tan60° = /3,00t30" = oo =1 =3
/3
o1 1 _
¢scI0" = sing0’ ~ 11

(sm45 )(c45) — (tan 60) (cot 30) + 2c5090 The given expression
(ﬁ) (V2)-(/3)(/3)+2(1) = 1-3+2=0 by substituting and simplifying

". The numerical result of the expression equals 0

Aj
Make sure of your understanding i
ion 1issimil
0 Fl_‘om the ne?rby ﬁgure, find the following 4cm Qfof;zpnplléig;r
trigonometric ratios
1)SinA i) asC iii) cotC iv) ®CA BA— 2
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2 | The triangle ABC has a right angle in B, if COtA = \/§ , find : Question 2 is similar
i)tanA  ii)SnA iii)csc A iv)secA V)CcosA LT 255

3] Prove the following: Question 3 is similar

1) (cos30 — csc45 (kin60 + secd’) = % 1) 2sin30sec®’ = csc60 to examples 6,3

iii) (cos45 — csc45 (fan45) (csc90 )=-cos 45, iv) % =sin 30°

A Kite had raised ( 3\/5 M ) from the surface of the land ,if the string which was
connected with it formed an angle of 6Q°with the surface of the land Question 4 is similar
. find the length of the string to example 4

As
5 From the nearby figure,find the following trigonometric ratios:
i)cotA i) otC iii)secC iv)cscA
6 | The triangle ABC has a right angle in B, if SECA = ﬁ , find : e
7 Prove the following : B p— =

I)cos@)°csc60 + sin60 sec6l ):T

ii) Sin45° se 45°H $X45°cos45® =2, i) cot4253;:§890 :ﬁ

' i)sinA i) cotC i) cscA  iv) osC

3 Sport : A sporty appliance for practising walking was inclined in angle of 30°, if the height of
its edge is 1.5m from the land surface.How long is the appliance belt?

9 Skiing : In a position for skiing , the height of the main hill is 500m and the angle of its E
inclination from the surface of the land is 60°.How long is the skiing surface? ;

10 A ladder of fire fighting :The long of a ladder of fire fighting is 20m and the measurement of the
angle which it creates with the land is (45°). Find the height of long of ladder on the building.

11| Garden : Benan stood in a distance of 25m far from base of a tree which its height is 25m. What is
the measurement of the angle which she forms with the top of the tree?

12| Challenge: In the nearby figure, find the indicated values (?) by using the ¢
trigonometric ratios. \/7 ¢ 4em

how can you find the value of the angle C? . 60",

4 Justification : If the sine and cosine of a right —angled triangle were equaled , what is the type of
the triangle in term of its sides length?

: . | N 3
. 113 Open problem : Thetriangle ABC hasaright angleis B, SInA=7

A problem in which you can use the sine ratio to find the length of an unknown side in a right —
angled triangle, then solve it.



ChaptersT est

1 Represent the following equations in the coordinate plane:
i) 2x-4y=8
ii) y=2
iii) x=2
iv) y=x’-1
2 Find the equation of the line which passes through the two ponits A(-2,-3), B(2,3).
3 Find the X-intercept and Y-intercept for the equation y-x=4.
4 Find the equation of the line for each the following:
i) passes through the two points (3,-2), (1,5).
ii) Slope g and Y-intercept equals -5.
iii) Slope —1 and X-intercept equals 3.
5 Use slop5e equation and point to determine the slope and one of it’s points:
2y-3x=8.
6 By using the slope, show the following :
i) The points: A(3,2), B(0,-1), D(1,0) are collinear.
ii) The following points are vertices of parallelogram:
A(4,-1), B(2,2), C(-2,4), D(0,1)
iii)The line pass through the two points A(3,1), B(4,-1) perpendicular to the line which passes
through the two points C(4,-1), D(0,-3).
7 Find the equation of the line that passes through the point (0,3) and parallel to the line that
its slope - Z

3

8 By using the ditsance between two points formula. prove the branchs (i), (ii) in question 6.

By using the midpoint formula. Prove the branch (ii) in question 6.

10 The triangle ABC has a right- angle in B, if sinA = % , find the:

i)cos A ii)tan A iii) cot C iv) sec A
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Geometrle snd. Messunsncar

5-1 polygons and polyhedrons (Pyramid and Cone)

5-2 Triangles

5-3 Proportion and Measure in Triangles

5-4 TheCircle

5-5 Triangle and Circle, Segments and Circle
5-6 Anglesand Circle

The triangular shapes give the construction strength and firmness, where most of works of the Iraqi ar-
chitect, the late, Zuha Hadeed had distinguished by itstriangular geometric shapes, one of them abridge
in Abu Dhabi where the height of the triangle top reached to 60m above the sea surface level.




Determine if the figure is polygon or not, and if it is a polygon, then, is it a regular polygon or
irregular one?

Find the area and the perimeter of each of the following circles:

Find the surface area and the volume of each of the following:

\__/

3cm

wog

-----
-------

3cm

Find thevalue of x in each of the following:

7 x-3 3
i =" B <=3 18 16=%

Find the measure of the central angle and the sum of the interior and exterior anglesfor each of
thefollowing:

19 regular pentagonal regular octagonal regular hexagonal

A commercial company includes 20 employees, the ratio of malesto femalesis % , how many
female employees are there? And, how many male employees are there?

An equilateral triangle, each side of its three sides equals(2x- 1) cm and its perimeter is 57 cm, find
the value of x and find the length of each side.
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Polygons and Polyhedrons (Pyramid and cone)

| dea of the lesson: : )

ATy Ar2psnnsier e - You have previously learned the

tr:)enzrea Srn2AELUET (2~ regular and irregular polygons and
gons. . how to find the internal and external _

-Finding the volume and the - of the regular polygon. You have

surface areafor each of pyra- also learned how to find the central |

Ceeeeceecetle

el ae Ease - angle of the polygon. You have
Vocabulary - been able to distinguish between the —
-Apothem (H) . convex and concave polygon.in thisf
-Lateral height - lesson you will be able to find the

-Cone . area and the perimeter of the regular

-Pyramid - polygons.

oooooooooooooooooooooooooooooooooooooooooooooooooooo

[5- 1- 1] Regular Polygons

The regular polygon perimeter = the number of sides

multiplying by the side length P=nxL

The regular polygon area = the triangle area which its \H\
vertex is the center of the polygon and its base is the side A = iL < H xn

of the polygon X the number of its sides. 2 L

If you know that the side length is L and the apothem isH (it is the descending column from the
polygon center on one of the polygon sides). 1
We can calculate the triangle area as follow: The triangle area = 5 X Base x height (Apothem),

_ 4
A= > LxH
Example (1): Find the perimeter and the area of the regular hexagonal, its side length is 4m and the
length of the apothem is2V/3 m,
P=nxL By using the formula of the polygon
P=6x4=24m perimeter
= %L X H % n The polygon area 24/3

By using the formula of the polygon area v@

_Laxoy3x6-2443 o St
2 By substituting and simplifying

Example (2): Find the square areawhich its apothem length is 4 cm

Method (1) by using the formula of the
A :%LXH XN ( ) y g

L=4x2=8m
A:%><8><4><4:64cm2
A=L XL

A =8x 8= 64m’

regular polygon area.

The length of the square side

Method (2) by using the formula of the square area
(the side length x itself)

4cm
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[5-1-2] pyramid and Cone

Pyramid: Isa polyhedron Cone: Isthe polyhedron
which has, at least, three which has one base represents
triangular faces and one acircle and has one vertex.
base represents a polygon
figure (the shape of the base
determines the name of the

h
() =thelateral height (Slant height)

L L L PR
(=

pyramid) h = height
h = height ) P
1 = Apothem I =radius 02=h2+r2
Q = |ateral height (slant height) Q2 — h2 + The total area = the lateral area + the base area
The area formula of the regular pyramid and the right circular cone The volume of pyramid and cone
The regular pyramid The Right cone
T The pyramid 1
Lateral area LA :7p><Q LA= TTrxl Ve Lz VngXh
The base perimeter p
The base areab
Example (3): Find the lateral area and the total areafor aregular pyramid which itslateral height is 8
P "~ cm and the side length of its square base is 3cm.
LA Z%pxﬂ Lateral area
LA :%X 12x 8 The base perimeter = the square perimeter = 4X3
LA = 48m? Thetotal area

TA =%p><Q+b Thebase area=the squarearea = 3X3

TA = 48+ 9 = 57cny | hetotal area jem
TA =57cm’

Example (4): Use the nearby figure to find  i)Thelatera area ii)The total area iii)The volume

DLA=mrx{ Thelateral area of the cone &
=T xX3x5=157cm’ By substituting and simplifying
i) TA=mex{+m7r Thetotal area of the cone IS gh
=157 +97 = 24 rem? By substituting and simplifying the cone Lo g
)V = —-l;«T r'x h volume
—%x:r X9x4=127xcm’ By substituting and simplifying ~Sem
Example (5): Find the volume of the nearby pyramid A,
=]
b= (¢f +bd) x fe= = (9+ 18) x 6=81m’ g1
-2 2 - The area of the trapezoid gl | 4 ehy
13

V= :1J,b xh= % x 81 x 20=540m’ The pyramid volume L
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Find the volume of the nearby compound polyhedron.
To find the volume of the compound polyhedron, we firstly find the volume of the
cylinder and the cone, after that, we add the volumes to find the volume of the compound
polyhedron.

Example (6):

V.=7rr’h=V,=36xx 20

The formula of the cylinder volume

V, = 7207 cnt By substituting and simplifying
_1 The formula of th | -
V, = §I,-27Z. X h eTormulaor the cone volume slcm
V, = % X 36r X 30=360r cnt By substituting and simplifying ~ 20&m
V=V.+V,
V =720 + 360r= 10807 cm® The volume of the compound polyhedron

Make sure of your understanding Find the perimeter and the area for each regular polygon:

Questions 1- 2 are
similar to example 1.

89007

Questions3-4 are
similar to examples 6

Find the volume, thelateral area and the total areafor each of the following:

i) Right circule cone: its base area is 2257 cnt., its base perimeter is 307cm.its height is 20 cm
and its lateral height is 25 cm.
ii) A pyramid; its base area is 54/ 3cm? ,its perimeter is 36cm, its height is 3,/ 6cmand its
lateral height is 9 cm.

Find the volume and the lateral area and the total area for each of the following:

i )Right circule cone; its radius is 7 cm, its height is \/Ecm and its lateral height is 10 cm.
i1) A pyramid has a square base, the length of its side is 12 cm, its height is 8 cm and its lateral

height is 10cm.

Find the volume and the lateral area and the total area for each of the following by using the

) figures gelow: i) i 1) 4 Questions6-7 are

= _..' : _,-' : similar to example 5.
Y §i IS

03,5 P 0; 5 3% ‘h

S R i3 S
0 - 3 H :
i3 i [ s : 4

= Bc_m- t::_':gin_ = ".':-__I“ 3_ B

Find the volume and thelateral area and the total area for each of the following by using the
figures below: ]

(>

O .
S Itsbaseisa
square
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‘ Solve the Exercises

Find the lateral area of the pyramid which has a square- shaped base, its side length is 8 cm and
itslateral height is 7.2 cm.

Find the lateral area of the pyramid which has a base of aregular octahedral polygon, its side
lengthis 1.16 cm and its lateral height is2 cm.

@ Find the |ateral areaand the total area of aright circule cone which its diameter is35m and its
lateral height is 20m, and write the answer by 7 . '

Find the volume of a pyramid which its base isaregular triangle and its side length is 6 cm and
itsheight is 13cm

@ Find the volume of the nearby figure Compsite
form.

i 18m L
I-dI-------.-.--.a.n.-.....-a--..-..-.a_-...-.-.- rGrJ]BB

Science: A volcanic model in a shape of aright circule cone,lts radius length
is3 cm, if the model volume is about 203 cm?, what isits height?

Construction: The height of the Arab tower is 321m and it represents an
! arched pyramid, calculate the approximate area of its base if the pyramid
»  volume which representsit is 1904000m?.

14 | Geometry: Find the lateral area of the pyramid which has a
square-shaped base, as it is shown in the nearby figure.

Challenge: A cone and a cylinder have the same base and volume, the cylinder diameter is40 cm
' and its height is 7 cm, what is the lateral area of the cone?
Discover the mistake: Which of the two solutions is wrong? Clarify your answer.
. The first solution . The second solution '
Dov=1 v=1 Py
: \% 3><b><h §V—3><b><h 58m3 :
L V=3x367x10=120mm° | V = 1 x6x6%7 x 8 =967m? 5 5
' : V. R N

.‘ Write A problem about a regular polygon which its data allows to find the perimeter and the E
' area of the polygon. '



Triangles

Idea of the lesson: )
-ldentifying the trian- . You have previously learned the properties of the tri- _

. 0 N . . . Triangle center
gles bisections of the : angle. In this lesson, we will learn the median of a |
angles, and median of triangle: it is a segment, its two ends represent one \
atriangle, the similar- ; of thetriangle’s vertices and the midpoint of the side
ity of two triangles  : which is opposite of that vertices. Each triangle has
and using the similar- - three median intersect in one point which is called
ity in solve problems. : the meeting point of the median of the triangle ( the
Vocabulary: - triangle center).

*The two similar - The triangle height: is the vertices descending col- High Triangle High Triangle
triangles : umn from one vertex of the triangles on the line X
*The similarity ratio : Which contains the side which is opposite of that

- vertice, each triangle has three heights which are in-

: tersected in one point called ( the meeting point of High Triangle

CECCLCLEeeel

[5-2-1] Sidesand Anglesin thetriangle
(theorems without reasoning) s
A theorem : If two sides of atriangle were variated, then the two opposite angles
will be variated too, the great one will be opposite of the great side and vice versa. /
BC > AC e mZA > m«£B Al "B

Example(1) i) In the triangle below, arrange the angles from the smallest to the greatest.
ii) In the triangle below, arrange the sides from the shortest to the longest and calculate
the measure of £ C.

The shortest side AB, then the small angleisZC.  mZA+mZB+ Mz C= 180

The longest side AC, then the great angle is £ B . mZC=180 — (73 + &°) =62
The arrangement is mZB, mZA,m~C

B SmAB < mZLC< LA
S A
) . AC,BA, BC 730
o
A . c B A €
(theorems without reasoning) in each triangle: A
A theorem : The bisectors of the triangles angles meet in one point R
which isin equidistant from its sides. i e
If OA, OB, OC, are bisectors of the anglesA ,B,C respectively, e ] 1 _‘}m_%
they meet in the point O , then OD= OE = OF o T
Example(2) Py
In the nearby triangle, find the value of x.
BO bisectors £ B, CO bisects £ C , then O is the meeting point
of the bisectors of the angles of the triangle ABC o
(AOhisects ZA ') x =-3m<A theorem ;
The sum of the triangle angles mZA + m£B +m«£C = 180 2 8
A= “B

msA =180° — (70 + 8°) =50 = - x = 25°
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(theorems without reasoning) in each triangle: A,

A theorem: The medians of the triangle are meet in one point called the ;’f BN
center of triangle gravity. It divides each of them in aration of 2 from Z \%
the vertices.to tenmid point of the side which is opposite of the vertices. LA =i N
2 2 ) ol A
AO—§AD,BO—§BF,CO—§CE Z o | :é?
OD=2AD,0F = +BF,0E=3CE b S\
Example(3) ThetriangleABCinwhich th(iwclnediansATD,C_E meet in the point O, CE=9 cm
,AD=6 cm, find the length of AO,OE C}n
OE = %CE P\
- OE=%+x9=3om Amedianof CE N
3 ___.-"" I T u_D
OA=§AD dsoamedianof  AD A < ' _O ;
2 E-‘- S ____.---.
.'.OA:§><6=4cm B

[5-2-2] Similarity of Triangles

The two similar triangles:. are triangles which their sides =AD
are proportioned and their angles are congruent, we refer A
to the similarity by (~)theorems without reasoning.
A theorem: If two anglesin atriangle are congruent with \
two anglesin another triangle, then the two triangles are & BE &
smila. mZA =m«ZD,m£C = mZF,=» AABC ~ ADEF
A theorem : If three sides of atriangle are proportioned
with three sides of another triangle, then the two
triangles are similar.
Example(4) Shov?' if thg two triangles in the nearby figure are similar, and write the ratio of
the similarity. 10
b b~ AC _4_2 6. _ %5, AB_4_2
C 6- 6 EF 6 3 D . . DF 6 3
A = BC _4_ 2 B 3 CBCiAB
D 9 EFD 6 3 F F
Then the two triangles are similar Then the two triangles are not similar

A theorem: If two sides of atringle the angle were proportioned with the two sides of another triangle
and the anglebetwen then is congruent with the angle of the other triangle and the sides, then the two

triangles are similar.

Example(5) EC CD
In the nearby figure: if (m< C.= m< FDB, === == find the A
value of x. Since the two triangles BFD,DEC are similar, then E/
x-1 9 their symmetric sides are proportion A0
2 ~—3 Proportion o ;
3x-3 =18 Cpmrr_wutgtwe multiplication \
Simplifying . "‘,r'
X=21=x=7 C 9 D 3 B
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Make sure of your understanding

1 | Arrangethe sides from the shortest to the ongest: Questions 1- 4 are

A _ B ﬁ.B similar to examplel

45 38°
68° £ .
- A C
C
3 | Arrange the angles from the smallest to the greatest:
A
a0 A 4
Question 5 is similar
B 45 25 to example 2
15
72
C B 20 C
51 In the nearby triangle, if AO,BO,CO are bisectors of the angles AA
A,B,C find m£X. y A
6 ABC is a triangle, O represent a point of intersection of its median, if Y. = .',
BO =12cm, g ; |
Find the length of the median which one of its to ends is the point B. i o 1
¥ |
B In the triangle ABC, O is the point of meeting the medians, find the f‘;é‘ '%Q!'.
length of AD if your knew that &= =C

.MZCOB=90°, AON BC={D},BC=6un _
Questions 6 - 7

A aresimilar to
» ) example 3

g | In the nearby figure:
Show that:

i) The two triangles ABC,BDE are similar.
ii) Find the value of x.

Question 8 is
similar to examples

iii)Find the ratio of the similarity. 43
E C
{ Solvethe Exercises
Arrangethe sidesfrom the shortest to the longest:
: A :
9 80° 10 B ;
E 0 E
E 60 A- C E
. Arrangethe anglesfrom the smallest to the greatest: "
AL AA 12 E
: - | A ;
: oY b W 3 :
: 2 N o, :
: : e :
: c* 75cm | B B S0cm C :



5 D A E
; 13 Show if the two triangle ABC, DEN, in the nearby i c .<?_c_/77 "
; - : : o YeX. Ea ;
: figure, are similar, and write the ratio of similarity, then Q%’ % 3 o B :
; name the pairs of the congruent angles. 2Y o ;
- N LE Y -
: 6cm C :
E D E
14 Show if the two trianglesABC , ADE, in the nearby Al 8o \E sm C
: figure, are similar, and write the ratio of the similarity . : > :
: g :
: e :
: B :

‘ Solve the problems A2 B .

; 2x-2 X+9 ;

. [15! Geometry: If you knew that A ABF ~ A DEF ,AB // ED usethe ) '

: information in the nearby figure to find the value of x. 20 ; 15 :

: E° > D

. Fg) Building: A building which its height represented by a side right_ ::ﬁ 7Y !

. angled triangle asit isshown BE istringle ABD highinthenearby 1l S :

' (1]} !

' figure, prove that: 1) LEBA = 2D i Ty & % |

: ii) AABE ~ A DBE :": / = :

: !3 ’ D .

E H(0.6) 4 E

+ [17! In the nearby figure, the two triangle KAB, KMH are similar, : '

: find the two coordinates of M and the ratio of the similarity. BO4 4. :

: N :

' K ki X '

e e e A9 M2l
(__ ------------------------------------------------------------ J SEEEEEPEED

Think E
18 Discover: What is the length of AB in the nearby figure? If you knew S :

that AECD ~ AABF .

19 Challenge: (x,15,6) and (10,5,2) are the lengths of the corresponding 3 :
sidesin two similar triangles, what is the value of x? B E X A

oo/ Numerical sense! Find the value of x in the nearby figure.If the 4
two tringleABD , EBC are similar EC // ED . fwf
21| Opened problem: Illustrate why we need the measurements of the angles C

to be sure of the similarity of the triangles, give an example.

( write S A problem about two isosceles triangles in which the two angles of the vertices are
' congruent, and find the ratio of the similarity. '



Proportion and Measurein Triangles

='|Idea of the lesson: ) S 3 B

N '-Using t.he proportioned parts . The planning of cities and streets : : :

< |inthetrianglesto provethe " in the mapp of the electronic ap-

B f?ara”e' of twoor moreof - jiance map include parallel and « o

B |ne§. : perpendicular lines, the lateral = «ti -
«_. | -Using the proportion to find * planning represents part of Bagh- | .. e

< | UNKnown meesures : dad city, we see that the streets are Mg

LD -pspg the Csoaiedlic pigpe s b paralled and perpendicular. e 5

_ |tionin the coordinate plane o N,

<2 v il

_ | Vocabulary: . % =

= | Geometric proportion : SN
<L . | i

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

[5-3-1] Proportion in Triangles

You have previoudly learned the similar triangles and some of the theorems of the similarity in the
triangles, you will learn, in this term, the proportion in the triangle using the previous theorems.

Thetriangular proportion theorem

The theorem Given Theresult
If aline parallels aside of C .
atriangle and intersects AB / EF CE _CF
the other two sidesin two EA ~ FB
different point.it divides the X

two sides into segments which
are proportional in (without

N F
A/ X \B

reasoning)
Example(l) Find the length of the segment AE, if you knew that AB ,/ EF inthe nearby
figure. B
%
A theorem of F
CE _ CF the triangular
EA FB proportion the 22,
9 _ 12 EA_4><9_@_3 substitution and 2
EA ~ 4 7 T 12 T 127 °cm simplifying A c
?
: E 9cm
Conver sethe theorem of the triangular proportion
Thetheorem Given Theresult
If aline divided two sides of :
atriangle into proportioned CE _ CF o
8, EB  FA F/7 AB

segments, then it will be
parallel to thethird side
(without reasoning)

>4 N\ g
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In the nearby figure, prove MK / NJ.
Example(2 Yy gure, p
ple2) we find the ratio of the proportionl parts M.18 N 42 H

et
HI_35_7 HN _42_7 e .
JK~ 157 3'NM ~ 18~ 3 - N _'35
HJ_HN _ 7 el
JK7 NM — 3 _ _ \ - J
MK / N3 converse the theorem of the triangular proportion w15
Thales theorem
The theorem Given The result
If three or more parallel lines S
were intersected by two lines, AD
then the segments which are _B. SWE Q_B = %
intercepted by the parallel lines C E.
will be proportional / Y
AD /7 BF 7/ CE

Example (3):

An architect had used the perspective (which is the drawing of the remote bodies where they seem
small, and the near bodies where they seem great, and maintaining their structure and the proportion of
their measures to seem three-dimensions) to draw initial lines to help him in drawing parallel columns
of communication, he checked his drawing in measuring the distance between the columns, how long
FH?

¢

AE / BF / CJ/ DH Thal€e's theorem i

AB _ EF A/ E

BD = FH ' B_z;_z 63 .
BD=BC+CD=22+14=3.6m By subsituting and o2 Ny
42 _6.3 — FH = _6.3x3.6_ 5.4m simplifying ‘-’1.4 .
36 FH =" 42 - ol F

[5-3-2] Proportion and Measures

To find the ratio of the two perimeters and the ratio of the two areas of two similar triangles, I can use
the following theorem (without reasoning)

A theorem: if two triangles are similar in ratio of &, then the ratlo of the two perimeters of the two

triangles equals g and theratio of the two triangle area equals g

If the two triangles are similar, then the ratio between their two perimeters equals The ratio between the
length of the corresponding.

Example(d) 1f AWVT ~ AABC find the perimeter of the AABC .

Assume P, is the perimeter of the triangle WVT ¥
P.=8+5+4=17cm .
Use the proportion to find the A LN
perimeter of the triangle ABC o1 g K%@
P._ AB = P _5 assume P, isthe perimeter of rf?f’--" [ 32 .
. P, = 10.625cm Thetriangle ABC 4cm

You have previously learned three geometric transformations: the reraetiax with drawaill, the reflection
and rotation, these transportations maintain the structure and the measures. In this lesson, you will
learn new transformation maintain the structure without the measures, it is the dilation.
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[5-3-3] Dilation in the Coordinate Plane

Dilation: is a transformation which change the measures of the geometric shapes without changing their
structure. In the dilation, the preimage and its image will always be similar, the proportion center is the
origin.

In this lesson, we will only study the dilation in the coordinate plane, if you deal with a dilation with
sacale factor M, you will be able to find the image of the point by multiplying its coordinates by M

(X,y) - (MX1 My)

the nearby figure shows a position of a picture in the

SEmAEE) internet, draw the limits of5 the picture after transform .y, 4 EYERH
itinadilationitsratiois 2
itinadilationitsr |0|s3 P
The first step: 5 5 \
Multiplying the factor A(3,4) - (§ X3, 33X 4) — A(5,6.667) L 5
of the dilation by the 5 5 \ : )
coordinatesof the B (0,4) — (3 X 0,3 x4) — B(0,6.667)
vertices. . . |
C(0,0 ~ (3 X0,3 x 0) — C(0,0) BOEH A(5,6667
D(3,0) — (3 x3,3 x0) — D(5,0) o
[ o
The second step: put the points A B, C,Don t\he\cogrdi‘nate plane,
and then connecting them to get therectangle A B C D
(0,0 ' D(5,0)

Make sure of your understanding

Find the length of the unknown segment in the following figures:

T .
2 R Questions 1 - 2
70" a2 aresimilar to
L - \ examples 1- 3
W >—iL

16/ 2 = -30 )
A e N i Questions 3 - 4 are
R'i'z"'v-\r-__. S T similar to example

9 g 2

Inthe triangleMQP.MQ = 125, MR = 45,MP = 25, MN = 9, does RN// QP or not?
Explain your answer. NEMP, R € MQ
Question 4 is

similar to example
3

In the nearby figure, find the length of E\I,HN

The two trianglesABC,HKM are similar, the area
e of AABCisthedouble of thearea of AHKM ,
what is the length of AB? A

Questions 5,6 are
H similar to examples
45




The two triangles ABC, KMH are similar, find the area and the M| 6 /™H B 8 c
perimeter of the triangle ABC, it should be taken in consideration that 4 :
the perimeter of the triangle KMH equals18 cm and its area 15 cm?.

similarity between the two triangles, and what is the ratio of the similarity between their two perimeters.

; 'y
K
ABC isatrianglewhere A (6,0),B ¢ 3%), C(3,- 6) , find its image Al
after m‘lnlmlzlqg'lt in3 ,it is worth to be mentioned that the proportion S T
center is the origion. example 4
Question 7 issimilar to
example 5
‘ Solve the Exercises g B&EM
1 _ C - - 1
E In the triangle ACD,BE // CD, find the value of x and ED if 145 E
' .ED=3x-3,BC=8,AE=3AB =2 Als :
E@ Determine if AB / MK in the nearby figure. K E
: @ The arearatio of the triangle ABC to the arearatio of the triangle KMH equals%—g , what isthe ratio of the ;

Find the image of the triangle ABC, where A (-1, - 1), B ( 1- 3, C (l, 2) under the effect of the

proportion of its factor 2.

l Solve the problems */S‘:ﬁ;
Roads: The nearby map represents some of the parallel o X
streets and two ways crossing them, what is the length of the E':ﬁ g
first way between the street number 62 and the street number
52? %\ second
Street

Geometry: Find the image of the quadrangle,
where A(2,6),B(-4,0,C(-4, - 8),D(-2, - 12)
under the effect of the proportion of its factor 1 .

i Challenge: In the nearby figure, M is the midpoint of AB-andK is A X E
+ themidpointof g, theangles /7 ,ABH ~Caeright angles, £ M F‘
+ prove that< KZ )2 _ (BZ)?+ (ZH)? e _..:F :
E CM /) = (BC)*+(CA)® & of




The Circle

= |idea of the lesson: )

<= |-Finding the measure of the . Every angle between clock hand is a cen-
<= |arcsand the centeral anglesof : trg angle. The central angle is the angle
<= |thecircles. - which intersects the circle in two points
< | Indentifying thetangent and  : and its vertex is the center of the circle,
< | the common tangent - and every central angle in a circle, an
<. | Vocabulary: : arch would be in front of it, it is called
<, |~Arcchord - the angle’s arc. What is the measure of
< :?;%egtéﬁggon tangent - AB which is in front of ZAOB? Are

- there many types of arcs?

[5-4-1] Arch and chord

You have previously learned the concept of the circle: it is a set of the connected o
points in the plane which have the same distance from a fixed point called the .
circle center, and the radius r : is a segment connects between the circle center /. \
and apoint on the circle, and the circle chord: isasegment which itstwo endsare |- ) ]
on the circle, and the diameter : is a chord passes through the circle center.

In this lesson, you will increase your information by identifying the arc and its

measure by using the central angle which isin front of it. i
Example(1) How can.I ﬁpd .the measure of the arc AR by using the central .
anglewhichisin front of it? i
The measure of the central angle is equivalent to the arc measure whichisin s N
front of it, and we refer tothearc AB | O | B
The angle AOB isaright angle mZAOB = 90° \ ]
Then the measure of the arc whichisin front of the angle AOB equals AB =90 ' o
There are three types of the arcsin the circle: e
The smallest arc ( less than 180) The greatest arc (greater than 180)  [Measure of the half of the circle (equals 180)
> S AB - : =
. \ act : In — \
(] F,' AB ' Al
g % x - / —
P —_ mAB =180
m ACB = mZAOB 180 mACB =360- mAB > 180 i
Example(2) Find the measure of the angles and the unknown arcs in the nearby figure:
1) BC:m£BOC=30"= mBC = 30 i./i’_‘-x
ii) DC:m£COD = 90° = mDC = 90 L% \{
— i i) -~ 1
i) BCD:mZBOC+m/COD =30°+ 90" =120 | we g
—_—— ol
mBCD = 120 \ ¢
iv)BEA:m<BOA = 180 = mBEA = 180 ‘\ 74

v)AD: mZAOD = 180 — 120 = 60° = mAD = 60 .
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SXEE ) following arcs:

There are three congruent centeral angles, its sum is 360°%

The nearby circle is divided into three congruent parts, find the measure of the

N An 360° . = / |
1) AB: mZ AOB= 3 =120°— AB =120 ; [ ok
ii)ABC: mZ ABC=120 +120 = 240 = ABC =240 a\

or other method ABC = 360 - 120 = 240 = ABC =240 ige _;.:'H

Notice the two triangles and the two central angles 1,2 and the two

arcs AB, CA and the two chords AB, CA if the two angles  are congruent,
then the two arcs will be congruent and the two triangles will be congruent, so the
two chords AB, CA will be congruent. You can use a method like this to get the
following theorem. (without reasoning).

The theorem of arcs, chords and the central anglesin each circle or in two congruent circles.

If two central angles are congruent, then their two arcs will be congruent

and vice versa. Z1=/2< AB =~ AC
If two central angles are congruent, then their two arcs will be congruent —  —
and vice versa. o 9 g 1= /2 AB = AC
If two arcs are congruent, then their two chordswill becongruentand <5 _ =~ "o .. A~
vice versa. AB = AC <« AB = AC

Use the theorem of the arcs and the chords to prove that the triangle ABC isan

Example (4): equilateral triangle in the nearby circle, it is worth to be mentioned that:
AB=AC=CB A
Given from the question .. AB~AC ~ CB v *
The theorem of the arcs and the chords ' B B S A
.. AB=AC=CB ( |
So, the triangle ABC is an equilateral triangle. 5\ }"Jf':'
'\-\.‘_‘-- - -___.-
A theorem of the perpendicular diameter in each circle
A theorem: The perpendicular diameter to achord in i+_ﬂ
acircle bisects the chord and the two arcs. 4" b
::-E' 5 :L
CD L AB = AO =BO,AD = DB,BC = AC X o
= f‘\ P
e R
Example (5): Use the theorem of the perpendicular diameter to find the chord AB,if you knew that
theradius OD equals 5 cm and that DE=2cm -
OC=0D =5cm,DE =2cm Thestep (1): draw the radius OC /"f E 5
i Bt 3
OE=5-2=3cm The step (2): . = o
thagorean theorem by substitution -
(EB)2+(EO)2:(OB>2 Py -ag = Y i [ ]
) By simplifying
25-9=(EB) E isthe midpoint of AB , the theorem of the o
(EB) = 16 = EB = 4cm Perpendicular diameter \ =2
CAB=2%XEB=2x4=8m Thediameter DC is perpendicular on S

the chord AB and bisectsit.
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The circle tangent: is the line which

[5-4-2] Trangent

meetsthecircleinonepointanditis  : yyo circles.
vertically to the radiusin the tangency :
point. AL =

Thetangency  tangency point. It—o ] Q @ I\ X )

theorem

: The common tangent of two circles :is tangent line for the

B “H.._ = common tangent Internal Common Tangent External Common Tangent

The theorem of the two tangents

A theorem: The two segments of the tengents which are drawn to a
circle from outside point are identical .
CB, CA are two tengents to the circle from the point C. o ~C

.CB=CA -

A circle, in the nearby figure, its center is O, and AB is a
E le (6): ’ _ ’ ’
xample (6) tangent of the circle at A and the measure of the angle

ABO equals 359, find the measure of the angle AOB, then find the length of ' .A.__
the segment BC. f
AB L AO. m~Z0OAB = 90° BA isthecircle tangent at B
' the point A
- mZLOBA = 35° The tangent theorem
. MZAOB =180 — (90 + 38) = 55%1\?31m of the triangle angles 180°
BC=12cm The theorem of the two tengents

Make sure of your understanding

In the circle below, find the measure of the angles and the arcs in each of the following:

ZAOD /COB S,

I | Questions 1- 4 are

DBE DAB e

' 043" p similar to examples 1- 2

A
A circle is divided into 6 identical parts, find the measure each arc of the following:
i F .
g N e Questions 5- 7 are
AB @ ABC Ef, A similar to example 3
ABD - -
/ Dt A
D""~ B &
Questio 8issimilar to “a.___,/ i/ i
example 4 C l
The nearby circle is divided into 4 identical parts, prove that the figure ABCD is a square . ¢ =
o =
In the nearby figure, use the theorem of the perpendicular diameter, and ¥ § 9
find the length of the segment AB in the nearby circle. Approximate the e )
result to the nearest tenth. | <——4 2.3cm
Use the tangent theorem to find the length of the two segments AB, AD ANT—I—B
. ot N
in the nearby figure. Vad TN D "E"\K 1.7cm
[ 9
Question 9 is similar to 4 i Q"b)

Question 10 is similar

example 5 \\ M/ :
‘“é i A to example 6




l11] ~coA (12| DBE
113 BAC 114 DcA

. The circle is divided into 8 identical parts, find the measure G
+ of each arcin the following:

5 a8 i aec [cos

+ 118 The nearby circle s divided into 6 identical parts,
E prove that the figure ABCDEF is a regular hexagonal.

@Use the theorem of the tangent to find the length of
the two line segments AB,AC in the nearby circle.

Solvetheproblems

Geography (volcanos): The vent of the Hulaii volcano rises from the
level of the see surface in 2.52 km, calculate the distance between the
top of the volcano and the level of the horizon, if you knew that the
radius of the land is 6437 km, approximate the result to the nearest
kilometer. - ==

Space station: Russian station, mir rises from the level of the see surface LSS ‘:ﬁi fig -
in about 390 km, what is the distance between the station and the Y m-v i
horizon, approximate the result, if you know that the radius of the land is i
6437 km to the nearest kilometer. i

Challenge: Use the theorem of the two tangents to find the length of AB
in the nearby circle.

Numerical sense: If the two angles COB,AOB are
congruent, find the length of CB in the nearby circle.

+ The required steps to find the measure of the angle ABC in the 7 b
: nearby figure, if you knew that BO bisects the angle AOC which its g™
. measure equals 140° -




Triangle and Circle, Line Segments and Circle

<<l dea of thelesson: )
<. |-Using the properties of the . Ca.
<. | axesand the bisectorsof the - Inthenearby AABC, the axis of BC intersects i iy
«_, |angles to draw the circum- -theaxisof ABin O A3
| scribed circle and the in- : OC=0B beause O in the axis of BC f
| scribed circlein atriangle OA=0C
-Fi nding the |engths of the : So O located on the axis OfAC, that is the
t” segments which determine by :axis of AC passes through O
= | two lines on a circle. ~OA=0B=0C
<" Vocabulary: - We can draw a circle, its center is O and
== |- Circumscribed circle : passes through the vertices of the triangle ABC
< .

-Inscribedaircle e

[5-5-1] Triangle and Circle

(the median of the triangle)

(The axes of the three sides of the triangle intersect in one point)

And by them, we can draw the circumscribed circle of the triangle. _ ;

The circumscribed circle:of each triangle has one circumscribed circle, its center ? i, i
is a point of intersection the three axes. W

The axes: are the perpendiculars on sides of a triangle from their midpoint, and they _
meet in one point (O) which has the same distance from its vertices, this point is the center of the circle
which passes through the vertices of the triangle.

Find the point of intersection of the axes of the triangle ABC asin the

S-EHEE nearby figure, and draw the circumscribed circle. c
The axis of AB passes through the midpoint ofA_—B and parallels E o
The axis of BC passes through the midpoint of BC and parallels AB
Then the three axes meet in the midpoint of AC which represent the B ; A

center of the circumscribed circle of the triangle.
We can benefit from the theorem of the bisectors of the triangles angles to draw the

inscribed circle of the triangle

The bisectors of the triangles angles intersect in one point.

The point of intersection of the bisectors of the angles locates on the same distance

from the three sides.

In every triangle, there is a circle inside the triangle which is tangent to its three sides
., . . . — _ A

and it is called the inscribed circle. OL = OK = OM

The circle which its center is O surrounded by the triangle
ABC, prove that BQO bisects ZLOK and the axis of KL
The theorem of the two tangents BK=BL
The two radius of the circle. OK=0L

*.* A BOK, /A BOL congruent (s.s.5)
m£1=ms£2

@ bisects 2 L OK
The triangles LDB, KDB are congruent (S.A.S) \
KL L BO Ak
. BO axisof KL

C
Example (2): !
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[5-5-2] Line Segmentsand Circle

In lesson (5- 4), you have learned how to find the lengths of a chord parts which intersects with a
perpendicular diameter on it. But how can we find the lengths of other intersected chords.

Theorem of the two secants of the circle
The theorem 2
If two intersected lines intersect a circle then the Haam"

product of the length of the two segments from the 4
point to the circle is constant along any line through the M

point and circle. HM X HK = HB x HA K

1 b

Example(3): Find the value of x and the length of each chord.
B K
HM x HK = HB x HA A theorem of the two secants in the circle Q\
A

BXX =3%x2 By substitution and simplifying
,_6_3

8 4
AB=AH +HB =2+3=5 The chord length AB

MK =MH + HK = 8+%= 8% The chord length MK M

Example (4):  Find the value of x and the length of _AM ,BM

MD X MB =MC XMA A theorem of the two secants in the circle A
2Xx9=3X (8+X) simplifying "

18=9+ 3x By substitution

3x=18-9=9 Length of AM = 6

X :%:3 Length of BM =9 B

We can use the result of multiplying the two parts of the secant by the theorem of the secant and the
tangent, and in this case, the tangent will be the external and total part of the segment itself.

The theorem of the tangent and the secant in circle

The theorem
A B

If a line has a tangency with a circle and another
line intersects it, two line segments will be formed
on the secant, and the result of multiplying their C
two lengths will be equaled to the square of the

tangent length. AC x AM = (AB) 2

Find the length of the tangent AB .

Example (5): 5
AC X AM =(AB)? The theorem of the tangent and the 4
Ax 8= (AB)2 secant in the circle c

By substitution
- AB = 4\/§ The length of the tangent AB M
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Make sure of your understanding

ThetriangIeABC isanisoscelestriangle AB = AC | N isthe midpoint of BC, - k|
KA = KC , provethat K isthe point of intersection of axes of the triangle ABC, i A
then draw the circumscribed circle. N g

ABC isaregular triangle, the length of its side is 12cm, determine the point of Questions 1- 2 are

intersection of its axes, then draw the circumscribed circle, and find the length of SMI& tolexample
its diameter.
Questions3-5
Find the value of x and the length of each unknown segments of the following: are similar to

s — T, examples 3,4
O\ )
B
2__."| x_.-l'l =B
| ey | . s
Y /)B % /J
S At I Questions 6-
Tare similar to
Find thevalue of x and lengh of AB : example 5
B X
A
e
2 &
A, )
2 B

ABC isaright-angled and isosceles triangle, the length of each of two sidesis 6¢cm, draw the
circle that surrounded by the triangle ABC and find the area of the circle.

@ ABC isaright-angled and isosceles triangle, its chord is BC . Determine the intersection point of
the axes of thistriangle and draw circumscribed of it.




Construction: A bridge bases on an arc acircle, asit isshownin

nearby figure, AB axisof DC, AB =60m, DC=150m,
what is the diameter of the circle? r‘

Space: A satellite rotates around the earth in a height of 8200km,
if the diameter of the earth is about 12800 km, what is the distance
which separates the satellite from the point B in the nearby figure.

Geometry: O isan intersection point of the axes of the triangle A
ABC, find the perimeter of the triangle ABC by using the nearby O
figure. - %

' @ Discover the mistake: Below are two solutions to find the 4 '
' value of X in the nearby figure, which solution is wrong? < !,ff '
: Explain your answer. _ '
' )4x6=x* :
i Thetheorem of the tangent and the o, _ '
E secant. 24=x2=x=2,/6 E
: i) x*’=40=x=2,/10 B :
[] — X []
: Challenge: In the nearby figure, AB=10 and it is the tangent _/"-H_ M“‘m,jﬁ "
' of the circle,find the value of x. A- £ 2 '
. (= —‘]C .
5 A
E Open problem: In the nearby figure, a circle its center O and =D E
E AC, BC, BD are tangents of the circle, find the length of the A - E
' segment BC. '\9 0. | 5 '
C B
: E :

A problem which uses the axes and the bisectors of the angles for a triangle to draw a
the circumscribed ciricle.



Angles and Circle

|dea of the lesson: )
-Finding the measure of inscribed - . '
angles and the tangent ones. - The screwdriver is used as atool 4

-Finding the measure of angles -to fix or open the screws, and the
which their sidesintersect with a -9aP in thistool takes a hexahedron
-shapeinside ametal cylinder, and

'ﬂ'-
9
o=

circle. .

Vocabulary: -every angle in the hexahedron shape i
-Inscribed angles :represents an inscribed angle inside y
_Tangent ang| es Ethe circle.

.

.
ooooooooooooooooooooooooooooooooooooooooooooooooooooo

[5-6-1] Thelnscribed Angle

You have previously learned the arc by the indication of the centeral angle and how to measure the arc.
In this lesson, we will learn the inscribed angle: it is an angle which its verticesis apoint of the circle
points and its two sides are chords in the circle.

We will also learn how to measure it by using the arc which opposite it by the following theorems which
are without reasoning.

Thetheorem of theinscribed angles
The measurement of the inscribed angle equals the half of B. : -
itsintercepted arc. e ' '
. mZB = %m AC ]
Example(1):  Find the measure of the following inscribed angles in the nearby figure.
i) 2D ii) ZBAD
_ 1 _T~a ———B The theorem of the 1 ==
m<D =5 m ECA F_.D_;_ AR inscribed angles mZBAD =5m BD
140 II..-. & £ " ) .I' —_
=5 =10 E:'bg =l By substitution ~ M£LBED = %m BD
mzb =70 b 4 . MZBED = mZBAD = 30
w
Thetheorem of theinscribed angles which intercepted the samearc
All the inscribed angles which intercept the same arc N
are congruent. - :
e - J
m/A = m/B=msC=m/D=mEF A i
Thereisaspecia case for the inscribed angle when it isaright angle -
each inscribed angle faces a semicircleis aright angle. By
each right- inscribed angle faces opposite diameter.
B} lc
mZA = 90°

132



A circle ,itsdiameter is KH , intersects HL in N and intersects KL in M, asin the

Example (2): =
ple(2) nearby figure, prove that HM and KN are altitudes in the triangle HKL.
An inscribed angle HNK opposite the diameter KH is aright angle. _
S MZHNK = 90° ) Pt "‘IC{R
KN isan altitude in the triangle HKL. i £ ":"1]1\1
An inscribed angle HNK opposite the diameter KH isaright angle \ L,
\ .
. MLHMK =90°
K.J;'.'\-\. M L

HM isan dtitudein the triangle HKL —

[5-6-2] Tangential Angle
Tangential angle: |sthe angle which is formed by the tangent of the circle with another line passes
through the point of tangency.

Thetheorem of thetangent angle
If the circle tangent intersects with a line o SO
passes through the point of tangency, the D" H‘-.
measure of the angle between them will be | /B Al
the half of the intersected arc. - -
mZA=%mADC A B
Example (3): By using the theorem of the tangent angles and the nearby figure, find the
measurement of the following: S 2
1) ZBAC i) NC 2N “\f’
Thetheoremof the m/BAC = +mCA = MZCNM :%méﬁ '. N .
tangent angles f44 1 o :‘JI
= = = 820 =-5Mm CN .M : —— "';A
By substitution 2 2 - 2 N
~“m ZBAC = 72° ..mCN =164

[5-6- 3] Internal and Exterior Angelsin the Circle

The theorem of the exterior anglein thecircle
If two lines intersected outside a circle, the measure of e
the angle between them equals the half of the difference & \\
between the two intersected arcs. =-D [r .
— — NI'\. T e— _—
m/D =5 (mAB - m KN) .

Example (4): Find the measure of the exterior angle x in each of the following:

1)By using the theorem of the exterior angle  :jj) By using the theorem of the exterior anglein the
in the circle and by the substitution of the arcs: circle and by the substitution of the valueK AN by 360,
value, in the figure, we find the measure of the: e find the measure of the angle x.

angle x. mKAN 360" - 130" = 230° Ak
m<x = 2 (MAB-mKN) _—a - mpy= 5 (mKAN -m KN) \
Kn' e B [ 13¢) X
=5 (172 90)- 1&99- i Jr7z :%(230- 130) \ .__/';{I'
T - i
MmLX= 822 =4r E— .-.mAx=—1%G =50 .
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Thetheorem of theinterior anglein acircle

If two lines intersected inside a circle, the measure of the A C
angle between them equals a half of the sum of the measure .

for the cutting arches. | ~ ik = %(m CK +m AB)
m/CMA =%(m7&—6+ m/BY(\)

Example (5):  Find the measure ZADB ,using theorem of the interior angle in the circle.
B4 A

The theorem of theinterior anglein acircle mZADB = % (m KN +m /A_§)

D : X
By substituting and simplifying = %(1024- 44) |
. mZADB = 140 =73 —
102

We can draw a circle passes through the four vertices a quadrinomial this quadrinomial is called the
circular quadrinomial.

Thetheorem of thecircular quadrinomial
Ineachci r_cular quadrinomial, the sum of measuring each - N
two opposite angles equals 180° . | %
mZA +m£C =180 '. .
m<£B + m«D = 180C° DY —
Example (6): Find the value of x, and (a) in the nearby figure.
The theorem of the circular quadrinomial  *.- &+ 81" = 180 s 2 81
s.a=180 —81° =99 fa
SX+2x=180 = 3x=180
. X = 60° Vi

Make sure of your understanding  Find the measure of each of the following:
Questions 1,5 are

— & —_
1 mBE PP 2| mZABC A . p similar to example 1
3 mZCAB | 1 4] m/ACBg
8021 — o (0 )
) 2, — e Que;suons 6,7,10 are
6 m ./ CKA ; _C o 71 M/MNB g on Similar to example 2
7y 52
KK I £ I' B —_—
8 mLCBA ey 9 mBN | Questions 8, 9 are
A T h similar to example 3
A N M
If you knew that M is a center of thecircle 1 and MK isthe A
diameter of the circle 2, prove that KA and KB are two tangents I;” N

to the circlel. oMl K
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Find the measurefor each of the following:

1) mZzKNA mx

= K X - Questions 11 - 12 are
S S similar to examples 4,5,6
Y i i respectively
Il N

2 |B
;{.zo

: Arj'/c

! Solve the Exercises Find the measure for each of the following:
+ [13] mzHBC 114 msx :
E ?/\35 K e 149 E
: ’ _ 1 !
1 ¥ B X ]
BV N fu s
: s 4 H . 180 :
: R TV :

16 Glass: one of the artists had drawn the nearby diagram on glass, find
the measure of £ ADE if you knew that m £ BCE=30° and the

measure TA\E =42

@ Space: A satellite rotates around the earth, and when it reaches to the point
M, its height will be 14000 km above the earth. What is the measure of the
arch that we can see by the camera of the satellite on the earth?

; : o S Numerical sense: / A
Discover the misteke: Saeed wrote %> ”&x\ | @ Findthevauearthe o\ i
' mZCAB = % =80 Qj';’ i ‘}"E B: unknown angles \\ L) i
] | e | S :
. show the mistake and find the correct d“‘f' 33 (bg : Al:“‘-'a%‘f")c :
 answer. —Y : :

P- """"""""" e B
Write The theorem of the interior and exterior angles to compare

the two anglesx,y ?




ChaptersTest

Find the area and the perimeter of aregular polygon, if you were
given the data in the nearby figure.

Find the surface area and the volume of the coneif you knew that
theareaof itsbaseis 97 cm? and its lateral height is5 cm.

3 Thetwo trianglesABC, KLM are similar, the area of the triangle
ABC=24 m?,
What is the area of the triangle KLM?

‘)}
A
A\
B w—C
LA\M

4 Show if the two triangles ABC, FBD in the nearby figure are similar, and write
the ratio of the similarity if AC//FD, and find the value of x. A

E s,

1% 3
;I~a /\y”\
i

©

.
12 D 6 B

5 Find the measure of the unknow angles in the following figures:

i) — i)
A56° 101 ——
A N
|I . III | | ¥
e [/ ——
6 Findthevalueof x in each of the following: .
4
35° e
401, ii) Py -
i)

V) -
'\x T b
1160 A
X e a
<X e A
ey ’___,_4—_ —__\_hh

7 Find the measure of the unknown angles and arcs in the nearby figure. / 1\
i i "l

. .. = "
1) méé_(zc ii)m DC I'H M./
i)mDB  iv)mZDOA ./ N)’c

h"‘-\-L |
N D
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Starlsties Anad. 2o 61111 e3

6-1 Design aSurvey Study and Analysisits results

6-2 Graphsand Misleading Statistic

6-3 Permutations and Combinations

6-4 Experimental Probability and Theoretical Probability

6-5 Compound Events

L:-—- Before marketing its production, the cars factories usually investigate some issues to make sure of the
quality, such as the durability of cars engines, the quality of cars electricties, colors and affairs related

to design, like cars lights and others.

-




Find the arithmetic mean, median, the mode and the range for each of the following:

9,6,8,5,5,8,7,6,9,7 20,17,42,26271213  [31875828914335

e Represent the following graphs by points, then find the arithmetic mean,median, the mode and the
range.

0,2,53,1,4,53,4,3

Write each fraction as percentage:

1 13 27 3
4 20 100 o 25

@ A box contains five red balls, and three white balls. Find a probability of withdrawal.

i) Onered ball.
ii) One white ball after returning the red ball to the box.
iii) One white ball in case the red ball without returning to the box.

@ a,b two perfect events, find:
, : _ 2
i) p (a) if P(b) ==

i) p (b), p (@ if p(a)three times p(b).

Determine if thetwo events are independent or dependent:
After flapping a coin, writting (tail) was appeared, while a picture (head) was appeared after the second
flapping

@ Drop ayellow ball, then red ball from a sack which contains 3 yellow balls and 5 red balls.

@ The number 5 was a appeared when the dice was thrown for the first time, but when it was thrown
for the second time the number 6 appeared.

Drop acard, which aname of Jamanawas written on, from a sack without returning it, then another
card, which contains the name of Sally, was droped from the same sack.

@ A disc spinner was stopped on the number 3, and appearance of number 3 when a
dice was thrown for once.

@ Three cards contain the letters A ,B, C, in how many ways we can arrange the cards on a straight
line.
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il Design a Survey Study and Analysisits Results

[ 6-1]

==|Idea of the lesson: )
<= |*Designing asurvey study -
<= |*Analyzing the results . Al- Najaf factory for men’s suits,
<. |Vocabulary: - one of most important factories.
<. |*A survey study : people who are concerned in
<., | *Society . the factory affairsinterested in
<. |*Sample . guallty of production by check-
| . ing the type of clothes, colors,

. modern designs and others. The
p == . . .
N - process of checking all cloths will =55

:beillogical , so samples of suits

- would be checked instead to see

- I the product needed to be devel-
: oped or not.

[6- 1- 1] ] Design a Survey Study

Sample:- It isasubest from the society. By analyzing the results of the sample, we can get conclusions
about the society as awhole. The conclusions would be more representative to the society in any of the
following two cases:

* Size of sample is biggest.

* Using more samples.

To the type of the sample has an effect on its conclusions which be got, and they are two types:

The unbiased sample: If each one has the same probability of choice.

The unbiased sample: If each one has different probabilities of choice.

Example (1):

A school headmaster distributed 100 questionnairesto the studentsto know their opinions about
the quality of food in school shop stall.

i)Determine the sample and the society which the sample was taken from.

ii)Describe the method of gathering data which the headmaster used.

iii)Determine if the sample was biased or unbiased.

1) The sample: The students who received the questionaires, their number was 100 students.

Society: All students of school

ii)Method of gathering datais a survey study, where they would be taken from the answers of students
who represent the sample.

1ii) The sampleis unbiased: because this sample consists of the students who were chosen randomly.

139



Example (2):

A shop seller wantsto give a gift for every customer shopping from his shop, so he stood in front
of the shop and asked 20 customer s about the type of gift that everyone wish to be presented to
him.

I)Determine the sample and the society that the shop seller chose.

ii)Determine the method of gathering data which the shop seller used.

lii) Determine if the sample was biased or unbiased.

1) The sample: The customers who were asked, their number was 20.

Society: The customers who visited the shop.

11)The method of gathering datais a survey study, where the answers were taken from the selected
sample ( 20 people)

iii) The sample is unbiased because people who visited the shop were chosen randomly.

Example (3):

Ten persons, who werein arestaurant for kabab, were asked about their favorite meals
I)Determine the sample and the society who were chosen by the owner of the restaurant.

ii)Describe the method of gathering data which the owner of restaurant used

lii)Determine if the sample was biased or unbiased.

1) The sample: The ten persons who entered the restaurant.

Society: All people who entered the restaurant.

11) The method of gathering datais a survey study, where the answers were taken from the selected sample.
iii) Thesampl eisbrai sed: Becausethefavoritemeal for thepersonswhoweresittingintherestaurant i skabab.

[6-1-2]  Analysing the results

After gathering the data by the survey study, the data would be summarized to be meaningful. All that
will be done by using the measurements of the central tendency

(arithmetic mean, median, the mode) which was studied previously in different ways and choosing the
suitable measurement to represent the data.

Thetype When it better to be used
Arithmetic mean When there are no extreme values in the data set
Vsl When there are extreme values in the data set, but there are

no big gapsin the middle of data

The Mode When there are repeated numbersin data set
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Example (4):

Which of the measurements of central tendency is (if thereis) more suitableto represent the data
in each of the following:

1) The near by data show the weights of 10 boxesin kg:3,2,3,6,5,5,21,4,3,5

Arithmetic mean: is not suitable to represent the data because there is a big extreme value which is: 21
The mode: is unsuitable to represent the data because there are more then one

Mode: 3, 5

Median : is the suitable measurement to represent the data because there is no big gap in the middle of
set 2,3,3,3,4,5,5,5,6,21

i) Mohammed had got the following marks in five tests of Maths: 90,93,85,86,9

90+93+85+86+91 445
-5

Arithmetic mean: 89 is a suitable measurement to represent the data because there is no extreme value

=89

Arithmetic mean

Median: 90 is a suitable measurement for representing the data because it comes in the middle of data
and no big gap isthere.

Both of them suitable measurement for representing data.

The Mode: thereis no mode because there is no repetition in the data.

Make sure of your under standing

Deter mine the sample and the society, then describethe style of gathering data and differentiate
the biased sample from the unbiased one in each of the following, illustrate your answer :

1 30 persons entered alibrary, the sixth person from each six persons was asked about his or her
favorite hobby.

2 100 questionnaires were distributed to a group of workersin afactory. They were asked about the
conditions of work inside the factory.

3| Inazoo, animals were distributed; the animal from each group was chosen randomly to make
testsonit.

Which measurement of central tendency (if thereis) is suitable represent the following data?
[llustrate your answer :

418,10, 14, 8,13,6 5 8§,10,8,9,11,4,6,54 618,09,8,6,10,9,11,13,14,8,6,7,19

Deter mine the sample and the society, then describe the style of gathering the data and
differentiate the biased sample and the unbiased onein each of the following. Illustrate your
answer :

7 A factory owner wants to check if the workers work well or not. He watches aworker for two
hours. :
A number of students stands at the main gate of school; they were asked the tenth placed student
who entered school about her favourite hobby. :

Which measurement of the central tendency (if thereis) ismore suitableto represent the
following data? Illustrate your answer.

9 34’47’41’49’39’26940 10 6121414131216121414120 11 5,3,5,8,5,3,6,7,4,5



Hospital: Medica city hospital isacomplete medical center that offersits
servicestoal citizensin Baghdad and other governorates. In anintroductive
seminar, a doctor was selected randomly to present an overview about the
services that his department offers within the hospital.

12 Describe the sample and the socity.

13 Isthe sample biased or not? lllustrate that.

14 Shopping: The table below shows the number of customers who visit ashop for selling electric
appliances in each hour of a day. Which measurement of the central tendency is more suitable to

represent the data.
Number of customers I
79 71 86 86 1-1 =
71 69 82 70 L, e
85 81 86 86 fer

15 Feeding: the table below shows the calories for some vegetables in the plate for each sample.
Which measurement of the central tendency is more suitable to represent the data.

vegetables calories vegetables Calories
onion 16 cucumber 13
pepper 20 corn 66
cabbage 17 spinach 9
carrot 28 pumpkin 17

: 88 32 79 86 &

16 Challenge: Find aset of numbers in which its median is smaller than its arithmetic mean.

17 Correct the mistake: Snaria says that the arithmetic mean is the more suitable measurement of the
central tendency to represent data 3,5,4,8,20. Determine Snaria,s mistake, then correct it.

18 Numerical sense: In asurvey study about the daily going to a secondary school, aquestionnaire
was distributed to 50 students, the result was that 74% prefer to go to school in the morning . It this
study reliable? Explain that.




[ 6-2] Data and Misleading statistic

=|ldea of the lesson: )

<= |* Discrimination the mislead- - \We often see advertisements

» |ngQatq o . . for sale on the shopwindow of !
<. |* Discrimination the mislead- - commercial shons at the end

<. ing statistics o e P

= :/ocgbula.ry: - These advertisements attract

== M!slem!ng dm‘?‘ : - the customersto buy goods

<. | ¥ Misleading statistics :

[6-2-1] Discrimination the Misleading Graphs

The misleading data: Represent the data which focus on a certain item of the, goods in an extreme ways

by showing factsin away that would misleading the customers and encourage them to buy goods.

Example (1):
An owner of afactory thinks to apply a new § New system at work
system at work. He distributed a questionnaire 2
in which he asked the workers their opinionsin g
the new system. 0
Does the representation, in the nearby figure, 75
give the correct form about the outcomes of the | 2500 |
questionnaire? 275 |
At the first time, it seems that most workers 200 . I I
are agree with the new system, although itis 100 =
knowing that the longest period of grading is 0 . B
unconstant. Very agree agree Refused not agree never agree

Note: there are 450 workers either not agree with this new system or they are never agree with this
system, while the number of workers who said yes is more than 400 workers. So, the nearby graphic
diagram considers misleading one, and the conclusion is untruthful.

Note: (the graphic diagram may be misleading, by extending or shortening the periods among the
values of datato give a certain impression)
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Example (2):
The nearby graphic diagram shows the relation between the two lengths of the big white shark and the

Mako fish. Show if the graphic diagram is misleading, explain that. Type of fishes
- From the nearby figure, we see that the length of the upper column is

twice the length of the lower column double.

- But the corresponding value to the length of the upper column is

4.9 and value to the length of the lower column is 4, and certainly the

value 4.9 is not double the value 4. So the nearby graphic diagram is

misleading.

3d LY ] 5% 48 43 am 4w 3

Note: (when the graphic diagram started from zero, it will not be misleading)

[6-2-2] Discrimination Misleading Statistics

Themisleading statistics: in addition to the misleading diagrams, the misleading statistics use to promote
of a company or certain goods. By looking carefully at the given informations of the advertisement we
can discriminate the misleading statistics.

Example (3):
An owner of amen’s suits shop put the following advertise

ment (New mens suits, the average of price is 45000 dinars)
There are five types of the suits inside the shop which their

prices reach up to (in thousands dinars) 53, 48,20,50,54

54+50+20+48 +53 _
2 =45
-The average price of suits is 45000 dinars, but there is only

one suit which its price is less than this average, and that will make the customer pay more

than this price for the suit.

Example (4):
A survey had been done on 800 students from the preparatory stage, 70 students wished
to join the engineering college, while 50 student wished
to enter the college of medicine. The results reveal that &
students prefer engineering college to the perecntage of

studens who participated in the survery = % X100 Wwh.
college of medicine.The real number (50 + 70) = 120 of [ mmmess

students who participated in the survey is 120 students
from 800 students, which means that the random sample

was so small .
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Make sure of your understanding

Clarify how can the following two graphic diagrams give a misleading impression?

thelongest of studentsincm g The wages of workers comparing their skill.
c
S
%]
=]
c
a
3
" k{1 g
g | I 2
E E
5| H o 55
g B : é
o c &
IS d E =
E I il g
=0 157 17l 175 183 rgc 0
the longs bc cm Worker Skillful Worker

Ilustrate why the following statistics are misleading:
e An article was shown to 20 persons to evaluate it, 13 persons were admired in the article.
According to that, the person who wrote the article announced that the article is durable for

publishing because the ratio of people who support the articleis13to 7.
@ A sport store sold for a certain period 390 sport suits, while a store for entertainment sold for the

same period 90 sport suits

m @ﬁﬁﬁﬁﬁﬁmo:ﬁ
%)f < EETEw -
e’ : SEIEIEIINPETY

In asurvey for 6 persons about reading a daily newspaper, 4 of them said that they prefer reading:
the newspaper (x), at the end of the survey the following sentence was mentioned:
2from 3 personsprefer reading the newspaper (x) , why doesthisadvertisement consider misleadi ng?i

100 students were asked about the way they prefered to come to school. 60 students of them thieri
answer were as the followings. 32 of them prefer coming by taxis, 18 students prefer walking and:
10 students prefer their own cars. conclude that half of the students prefer taxis. Illustrate why thei
statistics are misleading.
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f Solve the problems ) The ability to stop breathing

25

Biology: the nearby graphic diagram represents the ability to
stop breathing for Hippo and other. 15
Why the datain the diagram are misleading? Clarify that. 5
o

Reading: The nearby graphic diagram represents people who prefer reading litarate, sceintific
and art books. Illustrate why the data are misleading ?

Art |
litarate I
Sceintific |

@ Transportation: the profits of the aviation company A
reached to 5500 million dinarsin the two months July and
August. While the profits of the aviation company B were
7500 million dinarsin the two months April and May.
[llustrate why the statistics are misleading ?

@ Feeding: the pack of broccoli contains 477mg of potassium, a big carrot contains
230mg, while the cauliflower contains 803mg of potassium.
[llustrate why the statistics are misleading ?

Discover the mistake: Mohammed says that the diagram will not be misleading if it started
from zero for columns regardless of proving the long of periods.
Discover Mohammed's mistake.

Numerical sense: A seller had got the following amounts of thousands dinars:
February 965, March 170, April 120, July 125, May 100
Hetold hisfriends that the average of his monthly commission is 265000 dinars.
[llustrate why this statistic is misleading.

What is the thing that you should be sure of to decide that the diagram is misleading or not?

Otter Hippopotamns




Per mutations and Combinations

= ldea of the lesson: )
<— | *|dentify the factorial of the * Four persons entered a room
¥ nonnegatlvelnteger. which has four chairs in one
< | *Identify the concept of the . . "
. - row. They were asked to sit
<_. | Permutations : . s
. . down on the four chairs.
<. | *Knowing the concept of the - How many methods can they g‘-'r
=2 comblnatlon_s useto sit down onthechairs? &
<., | Vocabulary:
B *Factorial of the number
* Permutations
= | *Combinations
= | *Sample space

ooooooooooooooooooooooooooooooooooooooooooooooooooooo

[6-3-1] Factorial
If n is any positive integer , then N! = N(N-1)(n-2)... 3)(2)(1), nEZ"* and 1!=1,0=1

Example (1):

Four persons entered a room contains a four-chairs row. They were asked to sit down on those chairs. How many
ways can they follow to sit down on the chairs? = == 1 1
*The first person who entered the room has the choice to sit down on any chair he ,._.'| ,._.'| ,,I__'| ,:_,'|
likes, that means he has 4 choices FYrYrERrod
*The second person has the right to sit down on any of the three chairs, that means he = =5
has 3 choices !-I—:'| !-I—I-'| !-I—I-'|
*The third person has the right to sit down on any of the two chair, that L ! |

means he has two choices = 1

*While the fourth person, for sure he will sit down on the last chair, that means he has == "I_I‘| "I_I‘|

only one choice. by '

Then, the number of the possible ways for sitting down equals 4X3X2X1=24

Note that you got the previous result by multiplying consecutive numbers starting from (4) and then decreasing till
number (1)

A form lik this is called the factorial of number (4) and we can use the symoble (4!) to refer to it.

Example (2):
Find the value of each of the following:
)5 )42 i)t i)3ix 2 v L28yp) B
)3t =(5)(4)(3)(2)(1) i) 41 - 20 = (4)(3)(2)(2) - (2(2)

=120 =24-2=22
st (N®OM@E @A : s 9=

=(7) (6)=42 =(6)(2) =12

62 (4) _ @O _ 6 _(®)B)AE)2A) _

V)(O!):(O!) - ()()1()()_24 Vi) 326> o —40
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[6-3-2] Permutations
How many an ordered palr it can be conﬁgure from the letters: a, b, ¢ ? by using tree rules.

< —» (ab), (ac) .(ba) (b.o) (c.a) .(ch)

There are six ordered pai rs and this glves asimpleidiafor the permutations which we will study it later.
Number of Permutations for elements which its number nistaken r in each time and it is the result of

dividing n! on (n-r) ! the symbols of Permutations P! or p(n,r) where

|
P?:ﬁ 0<r<n Notethat Pj= 1,P;=n,Pi=n
Example (3):  Find the value of each of the following:
i) P; iy P i) P iv) Py
_ 7 _(EO@HE)A) _ 4

|) p2 = —— = 5l =
-2)! G)AE)2)(D)
71=(7)(6)(5) g;%;mplest method by

; 7 7! _ (;) (") =(7)(6)=42

P, =72 =
iHp.’=3=(9@1W) =6 i) P9

10 The branch ii, iii, iv is from
iv) P, =1 applying the notice directly

Example (4):
Thedigits plate of cars: to make digits plates for cars which consist of five digits from the series 1 to 9

What is the number of the possible different orderings?
Since the ordering of digitsisimportant, then this case represents permutations.

Writing the Permutations formula

n_ N
Pr = (n-n!
P = © 8!5)| r=5n=10 By substituting
pg:% Simplify
9)(8)(7)(6) (D) (4!
:( ILIDILIQIC) Dividing the common factors

Then there are 15120 orderings

4!
= 15120
[6-3-3] Combinations
How many set of two elements can we make from the letters a,b,c? Since in the stes, the ordering is not

important, there are three set: {a,b} ,{b,c} ,{ac}that give asimpleideafor the combinations which will

study it later.
The number of combinations for the elements which its number n |s taken r in each time equals the result
of dividing n! on (n r)'rI the symbol of combinationsis C or( )
= P 0O<r=<n
Cr ) < (n-r)! r!

Note that: CB:l y Cl=n> CR:
In combinations, the ordering is not important
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Example (5):
Find the value of each of the following:

i) CS iy Ci5 iii) C? iv) C3°
1) C'= ﬁ Writing the combinations formula
Ci= ® _82!) or = 66'3!2' Substitutingn=8,r=2
(8)(7)(6!) Simpli
— VNN plify
6!(2) (1) 28 Solve the factorial and then simply

i) Cli=1 iii) 1=9 iv) Ci"=1 Asanote
Example (6):

Jobs: A company announced 4 jobs, 10 persons were applied for, In how many methods, the vacancies
can be? filled the four jobs?
Since the ordering of jobsis not important, that this case represents a combinations.

N n! " N
Cr= [GEDIN Writing the combinations law
w_ 10! .
T (10— 4) 14! Subsitutingn=10,r=4
o _ 10!
tooel4l
_ (10)(9)(8)(7)(6!) simplify
6 (49)3)(2) (1)
=210 Then, there are 210 ways to fill the four jobs.

‘ Make sure of your understanding

Find the value of each of the following:
I
(1) arx 2! 2] (3+2) &
(4] (1-5)! 5] 3142 6l P

7 Py 8] c ()

Find the value of each of the following:

110 2! x 6! 11 41 % 31 12 0 x1!



@ Committees: - In how many ways can we choose a triple committee which consists of, president,
vice- president and treasurer among a group consists of 5 persons?

Paintings: - An artist drew 7 paintings. In how many ways can we select 5 P
paintings to be shown in an exhibition?

Test: - A questions paper contains 12 questions, it is required to answer 10
guestions. In how many methods can the questions be selected?

Challenge: Find the value: -
i) 151 9! 2 &

SRR 3Tx 11 X BIx 4l
Which oneiscorrect? Four students from seven students were chosen to form a committee, the
number of choices either CZ or PZ . Illustrate your answer.

Justification:- When the statements Ch=pPn can be happened?

Critical thinking:- What is the relation among 3 orderings out of 5?, and 3 combinations out
of 5? Write the relation by cal culating each of them.

nl  _
Numerical Problem:- Find the value n which makes (n-1)!~ 9



Experimental Probability and Theoretical Probability

=1dea of thelesson: )

=" Coun_tll_ng the experimenta - 1 shanned tossed two coins 13 times and he [Tt [irequeny

<= | probability _ - wrote down the results which shown in the [_HH !

<y | * Coun_tl_ng the theoretical : nearby table. number of appearance  (H.T) $II %

<. | probability - 1- find the ratio number of element of the samplespace [_T.T 2

~_ | Vocabulary: .

<= i o o . number of appearance  (H.T)

<. | * The experimental Probability - ZFndtheratio o e

<. | * Thetheoretical Probability  :poestheratio in question one equal the ratio in the second
-Sample space ; guestion? Explain that.

[6-4- 1] Experimental probability and Theoretical probability.

You have learned counting the experimental and theoretical probabilities, where the determing of the probability in the
paragraph (learning) by implementing the experimental and the resultsin this way is called the experimental probability.
While the probabilities which based on facts and well-known properties are called the theoretical probabilities.

Example (1):

The sample space for the experiment of tossed two coinsis:
Then, the elements number of the sample space equals 4
From the table, the number of times, in which event HT appeared, equals 3
Then, the theoretical probability P (H,T)=-

Theratio in the second question. % In the table, the number of times, in which the event HT appeared,
equals 3

The number of times of the experiment equals 13

Then the experimental probability P (H, T) = 13

The theoretical probabilities: provide us with the results of experiment without implementing it

(depending on the sample space by experiment)
experimental probability: provide us with the results of experiment by repeating it many times
(depending on the repeating of experiment)

Q ={(H,H),(H,T),(T,H),(T,T )}

Example (2):

A researcher found in afactory of cars batteries that probability in which the battery is not good is% ,
isthe probability theoretical or experimental ?

and if the factory want to get 240 batteries which are not good. How many batteries

the factory has to produce? this probability is experimental, because it depends on what had really
happened, we use proportionality for the all second part of the example.

And each 3 batteries out of 20 are not good.

Then, 240 batteries are not good out of x batteries produced by if factory.

% = %) write the proportion

3X =4800 cross product Simplifying X= 1600

X — 48??0' dividing the equation on 3 the factory must produce 800 batteries
X =1600
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Example (3):

When rolled the two dices at once, Find the probability of :

i) The event: we get the sum 5 on the two faces of the dices.
i1) The event: the digit on the face of the first dice is the double of the digit .

on the face of the second dice.

e s

- ’
.y, 87/
Thisisatheoretical probability: because the two dices were at once. ‘Q\Q /
The number of digits of the first dice=6, the number of digits of the second

Then, according to the fundamental counting principle: the elements number of the sample space equals

)E, = { 1,4),(4,1),2,3), (3,2)}, m=4, n= 36 Event:Thesum on thetwo faces of the

dice=6
6x6=36.
(1) (1,6)
T @2Dn26) | -
(6,1)......(6,6)
PE)="T
PE)=35=3
i) E,={(2,1),4,2),6,3)},m=3,n= 36
3 _1
'.'P(EZ):%:]_Z

dicesis5
Probability formula

Substititution and simplify

Event :digit on first dice is double digit of
second dice

[6-4-2]  Disjoint Events

The two digoint events: are two events which can not be happened together in one experiment.
Example:- when we rolled the dice for once, the opportunity of getting an odd number and an even

number at the same time impossible.
Then they are two digoint events
Calculate the probability of the two digoint events

If E,, E, are two digoint events, then the probability of happening E, or E, equals the sum of the two

events probability
That means p(E or E)) = P(E,) +P(E,)

Example (4):

When rolled the dice for one time, find the probability of getting the number 3 or an even number.
Because it isimpossible that the number 3 appears on the face of dice, and at the same time an even

number appearstoo! then these two events are digoint.
Q={123456} ihesample space
m
PE,) = =m=1n=6—P(E)
PE,) = % —m=3n=6— P(E,)

]|
cn|oo CD|H

P(E, or E)) = P(E)+P(E))

1. 3 _4_2
P(EOTE)=%*%=5=3

152

Probability of getting the number 3
Probability of getting the even number
Probability of the digoint events

By substitution and simplifying

Then, the Probability of appearing the
number 3 or an even number when the

dicewasrolled equals%



Example (5):

If we rolled the two dice for once, find the Probability of getting two equaled numbers or the sum of
two equaled numbers is 3
The number of the sample space elements when the two dice are rolled is 36

E, = {(L1), (2,2),(3,3),(4,4),(5.5),(6,6 )}

_ number of elements of El )
P(E,) = sample space - 36
E,={(1.2), (2,1)}
_ number of elements of E2 2
P(E) = sample space T EE, are two disjoint events
P(El or Ez) - P(E1)+P(E2) Probablh'ty Qf the d1SJ'01nt'ev.ents
By substitution and simplifying
_ 6 N 2 8 2

36 36 36 9

Make sure of your understanding

In the experiment of rolled the two dices for once, find the probability of happening the following
events:

The two numbers on the face of the two dice are equaled.

The number on the face of the first dice represents the half of the second dice number

The sum of the two numbers on the faces of the two dices is 10.

The sum of the two numbers on the faces of the two dices is less than 5.

Are the previous probabilities experimental or theoretical?

A sack contains 4 red balls and green ball, how many blue balls should be added to the sack to
make the probability of pulling a red ball is T? is the probability experimental or theoretical?

o (o1 B~ W DN [

7| A man was standing at one of Baghdads squares, he counted 25 cars: 13 cars are yellow, 7 cars
are white and 5 cars are grey. Guess that the next car which crosses the squar is yellow one, and
what is the probability experimental or theoretical? Write the ratio in form of decimal fraction and
percentage.

g | When two dices are rolled, find the probability of getting two numbers which their sum is 5 or 11,
are the two events disjoint? Explain that.

In the experiment of rolled the two dices at the once, find the probability of happening the
following events:

9 The sum of the two numbers on the two faces of the two dices is more than 8.

10 The sum of the two numbers on the two faces of the two dices equal 12.

11 A study includes 100 persons had been done, 15 persons side that they use their left hands. If
this study involves 400 persons, then according to your expectation how many persons use their
left hands?




12

13

14

15

18

Find the probability of pulling a card with an odd number or with a number which represents the
multiples of 2 from agroup of cards which were numbered from 1 to 9. :

Entertainment: In which colour we can paint the space to say that the
probability of coming the spinner to this colour is % ?

Stamps: Mohannad likes to collect stamps, anong 60 stamps he collected
25 stamps from the Arab countries, 15 stamps from African countries and 20
stamps from European countries. Guess the probability that the next stamp will be European one

Sport: In atraining of basketball, the player scored 15 balls from 25 throws, what is the '
experimental probability in which the basketball player will score the next throw? Write the answer;
as afraction, adecimal number and percentage.

Study: A man said that there are three personsin his family have blue eyes from each 22 persons.
If he expected a new born, what is the probability that the new baby's eyes will be blue? .

Challenge: A disc with aspinner. It was divided into three parts asin the
nearby figure: Its half is green, third of it is red and sixth of it is blue .
what is the probability in which the spinner will refer to the green or red
colour?

Discover the mistake: Sarah and Mohannad want to determine the probability of choosing red or !
blue ball randomly from a sack contains 5 blue balls. 4red balls and 6 yellow balls. Which answer |
is correct? Illustrate your answer.

PROrB) = P(R)X P(B) = - X = = 4= | P(RorB)=PR}*P(B) = ok + o = & = 3

Mohannad Sarah

15 X 15 ~ 45

Explain what each number in % which representsin both, the experimental and theoretical probability.



Compound Events

| dea of the lesson: )
-Calculate the probability of
independent events.

-Calculate the probability of

‘The reports of the Iragi airlines
.company refer to the accurateness
:of the arrival of its airplanes which

ceecececleln

depended events.

. asaratlo and the not 2% refer \
Vocabulary: :t02I ose baggaes. What is the prob-
-Independent events. -ability of arrival an airplane in its
Dependent events. -accurate time and without losing

oooooooooooooooooooooooooooooooooooooooooooooooooooo

[6-5-1] Independent Events

You have previously learned the concept of the independent events (the result of one event doesn’t affect
on the result of the other). In this lesson, we will learn how to calculate the probability of independent
events, If E ,E, were two independent events, then the probability of that they can be happened together
equals the result of multiplying the probability E, by the event probability E..

Example (1):
In the paragraph of learn:-
The probability of arrival the airplanein its accuratetimeis P(E )= ]é%

The probability of the baggages will belost is P(E,) = <5
The arrival of the airplanein its accurate time

will not affect on the losing of baggages, which means that the two events are independent.

P(E and &) =P(E) X P(E) The probability of the independent events
191
20 ~ 50 By substitution and simplifying
_ 19 _
=000 = 0.019=1.9%
Example (2):

A sack contains 3 red balls, 4 green balls and 5 blue balls. A ball was taken randomly, then it was
returned and another ball was taken. Find the probability of taking a red ball at first, and then a green
ball.

— number of red ball __ 3 _
P( R) ~ total number of balls — 12 -

Taking red ball
Taking green ball

N S

P( G) — number of greenball __ 4
™ total number of balls ~ 12

P(R and G)=P(R) X P(G) Thetwo evt_er_ﬂs are md_ependent
1 1 1 The probability of the independent events

=47%3 719 By substitution and simplifying
then the probahility of taking ared ball and then a green ball with returing the red ball equal 5

155



Example (3):

If one of the numbered cards was chosen, and then the spinner of disc was
rotated, as shown in the nearby figure.
What is the probability that the result will be an even number and the colour

i

will be blue?
-We suppose that P( E,) is a probability of the even number
P(E) =—2-=—1-
VT4 T2
-We suppose that P( E,) is a probability of stopping the spinner at
the blue colour. P(Ez) :% The probability of the independent events
P(E and E)=P(E) X P(E)
1.1 _1 o N
=5 X 177 By substitution and simplifying

So, the probability (‘an even number and blue colour) is %: 12.5%

[6-5-2] Dependent Events

The dependent events (they affected by the results of each other)
If E, and E, are two dependent events, the probability of happening them together is the result of
multiplying the probability of the first event E, by ( the probability of the event E, after happening the

event E)
That means:- P(E:and E)=P(E) X P(Eafter E))

|Examp|e (4):

In example (2) if wedidn’t return thered ball into the sack.

What isthe probability of taking a red ball and then a green ball?
P(R)=igtalmumber ofbas = iz =4~ 1aking thered ball

If we don't return the red ball to the sack. That means the number of red balls becomes

2 and the total number of the balls, in this case, is 11 instead of 12.

_ numberofgreenball___4 Taking agreen ball
P(G after R)= total number of balls 11 The tV%O egvent are dependent

P(RandG)=P(R) x P(Gafter R)  The probahility of the dependent event

_1.4 _ 1 By substitution and simplifyin
= X917 =17 y phTying

Then, the probability of taking ared ball and then a green ball without returning the red
ball aqual . %
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Example (5):
A box contains 5 red balls, 3 blue balls and 8 yellow balls. A ball was taken from the box, and then
another one was taken without returning the first one. Find P (yellow, and then red).
Suppose P (Y ) is taking yellow ball = P(Y) = ——=—5-
Without returning the yellow ball, the total number of balls in the box becomes
15 balls, as follow:- 5 red balls,3 blue balls and 7 yellow balls.
A red ball was taken from the box

P(R afterY) :%5:% The two events are dependent
P(Y andR)=P(Y) X P(Rafter Y) The probability of the dependent events

_ 1 1_1 o S
) X 376 By substitution and simplifying

Then, the probability of taking a yellow ball and then a red ball without returning the yellow ball is %

Conclusion

1. We find P(E), P(E)

2. If E,, E, are independent, then P(E, and E;) =P(E)) X P(E;)

3. If E,, E, are dependent, then P(E and E)=P(E) x A Eafter E))

Make sure of your understanding

A box contains 3 red balls and 3 green balls, what is the probability of
taking two green balls without returning the first ball?

Spinner in the two opposite discs were released at the same time,
what is the probability in which the first spinner comes to the red
colour and the second spinner comes to number 5?

If we flap two coins at once, what is the probability of appearing a picture (head) in the first coin
and writing (tail) in the second coin?

A box contains 5 red cards, 4 black cards and 6 green cards.
A card was taken and then a second card was taken without returning the first one. What is the
probability that the first card was red and the second was black?
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5 | A spinner wasreleased in the two nearby discs at once, what is the probability in which the
spinner of the first disc comes to the green colour and the second spinner comes to the number of

T E
6 Thetwo diceswererolled at once, what is the probability F -
: - of appraring a number which can be divided on 3 in the 4 !
: first dice and a number which can be divided on 5 in the |2 o ] | :
second dice? X
" k) :

Sweets: A box contains 10 pieces of sweets with strawberry flavor, 15 pieces with chocolate
flavor and 5 pieces with lemon flavor. What is the probability of choosing two pieces randomly,
the first with chocolate flavor without returning and the second with lemon flavor?

Books: Suha chose abook from ashelf in her room and returned it to take another one, what is the
probability in which the chosen book would be from Maths? It is worth to be mentioned that the
shelf contains 5 books of Maths, 2 books of English language and 3 books of science.

rgj Discover the mistake: Jumana and her sister Sally want to determine the probability of choosing
ared ball and ayellow ball randomly by taking them from a sack contains 4 red balls and 5
yellow balls without returning the ball after taking it.

Jumana Sally

P( red and yellow) p( red and yellow)
45 4.0
979 98

© P(yellow) x P(red) n(yellow) x p(red) :
Which one of them is correct?

Challenge: A dice and a coin were thrown, what is the probability of appearing adigit whichis
greater than 2 and less than 6 on the dice and the writing (tail) on the coin?

Open problem: 10 cards with three different shapes. Write a problem related to pull two cards

randomly without returning them, the probability have to beli5 .



1 Distributed questionnairesto 30 students from 100 students answer the following:

i) Detrmine the sample and society which the sample was taken from.
i) Describe the method of the questionnaires ditributed.
iii) Detrmine if the sample was baised or unbaised.

2 How to distinguish between the misleading data graphics and unmisleading data graphics.
3 Find the value of the following:

i) CS i) P3 iii) C15

iv) P15 v) Ci vi) P:

4 In how many ways can chose cmmite of 3 students among a group consists of 8 students?

S When throwing the disce for 25 times, the results showsin the following table:

Result 1 2 3 4 5 6
Count 2 6 3 5) 2 7

i) What is the type of the probability?
ii) Find the probability to gettinhg the number 8.

6 In the experiment of rolled the dice for once, find:
i) Type of the probability experiment or theretical.
ii) Probability to getting a number divided by 4.

7 Mohannad was standing at one of baghdads squares, he counted 20 cars, 10 cars are salon, 7 cars
are small transportation, 3 cars are truck, guess that the next car which crosses the squares.
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Exercises of chapters

' ]Unit 148
| ~

‘ 'UnitZ] Algebraic Expressions
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E

'Unit 3] Equations

)

' ]Unit X
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‘ 'UnitS] Geometric and M easurement

y &

o

| Unit 6] Statistics and Probabilities

B

Relationsand I nequalities
In Real Numbers

Coordinate Geometry




[ 1-1] Ordering Operationsin Real Numbers
Choose the correct answer for each of the following:

Simplify the following numerical sentences by using the ordering of operationsin thereal

numbers:

1 (V2 +\7)2 +T)= . @209V7  p249v2 o214 d)2+014

6/50 2414 _ 5 2 V2 -2

2 3%7 N =.... a5 b) > C)? d)T
1 ] ]

3 (-27)3(%4_-%432);... a)T52 b)% c)g d)g

Simplify the following numerical sentences by using ratioralizing the denominator and ordering

theoperationsin thereal numbers:

g 02-B)_
(V2 ++/3)

A5+6V2 10)5-642 ¢2v6-5 d)26+5

Use the ordering of operations and writetheresult neared to two decimal places using the

calculator for each of the following:

3
5 (%)2-3-2-( )2 =~... a)-18.11 b) 18.11 o) 11.18 d)-11.18
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Miultiple Choice
[ 1-2] Mappings

Choose The Correct Answer for each of the following:
If , £ Z— R where f(x)=3x -2 then the number 10 is the image of the number:

a) 5 b) 4 0)3 d)2

2 If, fA— B ,where A={2,3,4,5), B=1{4,6,8} andf={(2,4),(3,6),(4,8),(5,8)}

then f is surjection mapping because:
a) Range # co-domain b) f does not injection
c¢) The range is the domain of A d) Range = co-domain
If, £ Z— Z where f(x)=2x-3 , giZ — Z where g(x) =x + 1 then the mapping (gof) (x) is:

a)2x -2 b) 2x - 4 c)2x+2 d)2x+4

4 Let f:{2,3,5}— Nwhere f(x)=3x-1

and g: N — N where g(x) =x + 1 then the range of (gof) is:

a)=1{5,8, 14} b) ={5,6,9}

c)=1{6,12,15} d)={6,9,12}

If the mapping f: Q — Q where f(x) =4x + 1 and the mapping g: Q — Q where
g(x) = g'— x2-1 if (fog) (x) =45 then the value of x is :

a)+5 b) £ 6 ) £7 dy+8
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0ICE
[ 1-3 ] The sequences

Choose The Correct Answer for each of the following:

Write the first five terms for each of the following sentences:

1 {5n-2}=.. a) {2, 6,12, 16, 20...} b) {3, 8, 13,18, 23...}
c){4,8, 12, 18,22...} d) {5, 10, 16, 20, 24...}
2 (D= 3.5 o b D) {52 2o}
c){%,z,%,s,%...} d){2,%,3%,4...}
3 An arithmetic sequence, its second term is 3 and its comman differenceis 3.
a){0,3,6,9,12,...} b){2,58, 11,14,...} €){3,6,9, 12,15,...} dy{1,4,7,10,13,...}

4 An arithmetic sequence the ninth term and fifteenth term which its second term is 2 and common

difference 2is:

au,=12,u,=20 b)u,=14,u,=24 C)u,=16,u,=28 d)u,=18,u,=32

' 715 ' 715

S The terms between U, and Uy for an arithmetic sequence which its second term is 3 and its com-

5
uen difference 2 .
9 19 29 19 29 39 9 19 29 19 29 39
a){7,7,7,...} b){7,7,7,} C){g,?,?,...} d){?,?,?,}
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Miultiple Choice
[ 1-4] Compound Inequalities

Choose The Correct Answer for each of the following:

Solve the compound inequalities which include (and) algebraically:

1| -10<xand x<-2 a) {x:-10<x}N{x: x<-2} b){x: -10 <x}N{x: x <-2}

¢) {x:-10 <x}U{x: x <-2} d){x:-10 <x}U{x: x<-2}

3 7
21 16<3z+9 and 3z+9<30 a){z7<z<7} b) {z: 3 <z<7}

c){z:%<z<7} d){z:%<z<7}

Solve the compound inequalities which include (or) algebraically:

y+> 1 y+5 7
3 <30 3 >3 a{yy<4N{yy>2} b) {y:y>-4jU{y:y <2}

o) {y:y<-4iN{y:y>-2} d) {y:y<-4}Uly:y>2}

Write the compound inequality which showsthe range of thethird sidelength in atriangle

which the lengths of its other two sides are known:

4 8m,2cm a)6<x<10 b)6<x<10 c)6<x<10 d)6<x<10

Writetheinequalitiesrepresent the solution set in the line of numbers:

5 4 O O

7654 32101234567

v

a)y<-3ory>5 b)y<-3ory=>5 c)y<-4ory>5 d)y<-3ory>5
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[ 1-5] Absolute Value I nequalities

Choose The Correct Answer for each of the following:

Solve the following absolute value inequalities:

\y-8|<13 a)5<y<-21 b)-5<y<2l

c)-5<y<21 d)-5<y<21

8 8 8 8
I3x| - 7 <1 a)-§§x<§ b)-§<x§§

|6 -3y|=>9 ayy< lor y>-5 byy<-lor y>5
c)y>-1 or y<5 dy<-lor y>5

|7_%|23 a)y<-lor y>8 b)y<-lor y>8
c)y<-l or y>8 d)y<-lor y>8
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Miultiple Choice
[ 2-1] Multiplying Algebraic Expressions

Choose The Correct Answer for each of the following:

Find the result of multiplying and algebraic expression by another algebraic expression:

1 (x+5)? A x?-10x+25 b)x?+10x+25 C)x*+5x+25 d)x?-5x+25

2 (z-\ﬁ)2 a)z2-7z+49 b) 22+ 7y + 49 c)zz-\/72+7 d)22-2\/72+7

3 (x+8)(x-8) a) X2 - 64 b) x? + 64 C) X?+ 16 d) x?- 16

4 y+VB)y-V6) @y-V12  b)y-6 gy +V12 Ay +6

S (y-2) (y?+2y+4) ay+8 b) y®-8 c)y:-4 d) y3- 16

6 (y+%)3 a)yS-%y“%y-lz% b)y3+%y2-%y+12%
C)y3+%y2+%y+1%5 d)yS-%yz-%y-lz%
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| 2-2 |Factoring the Algebraic Expression by using agreater

Common Factor .
Choose The Correct Answer for each of the following:

Factoring each expression by using the greatest common factor:

1 6y%(3y-4) + 36y a) 6y(3y? + 4y +6) b) 6y(3y? + 4y -6)

C) 6y(3y? - 4y -6) d) 6y(3y? - 4y +6)

Factoring each each expression by using the binomial term as a greatest common factor:

2] S (+9 -2 (x+9 B+ -2 b) (x- 9+ - 1)
O (x + (G + 5 d) (x+9(3 - 5 )

3 V2yx-)-V31tx-1) ax+1N2v-31 b) (x - D(V2 v -3 1)

o) (x- D(V2 v ++/3¢) d) (x + H(V2v +/31)

Factoring each expression by using the property of grouping, then check the correct of solution:

4 3y3-9y*+ 5y - 15 a) (y +3)(3y*+5) b) (y - 3)(3y?- 5)

c) (y-3)(3y*+9) d) (y - 3)(3y*- 5)

Factoring the expression by using the property of grouping with the inver se:

S 20y°®-4y?+ 3- 15y a) (By + 1)(4y?- 3) b) (By - 1)(4y? + 3)

c) 5y - D(4y*-3) d) (Sy+ 1)(4y* +3)
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Miultiple Choice
[ 2-3 |Factoring the Algebraic Expression by using Special | dentities.

Choose The Correct Answer for each of the following:

Factor each of the following algebraic expressions:

1 12y%-3y7 a) 3y(2y - 2)(y + 22)
C) 3yz(2y - 2)(2y + 2)

2] £ -xog B) 5 (c+2) (X-3)
93X+ 5% 7)

3| 4x?+ 24x + 36 a) (x + 6)? b) (x - 6)2

b) 3z(2y - 2)(2y + 2)
d) 3yz(y - 27)(y + 22)

b) % (x+ ) (x - 1)

X ,1

&) 5 (Gx+ ) (Gx-7)

C) 4(x - 3)? d) 4(x + 3)?

Deter mine which of the following algebraic expressions represents a perfect square:

a perfect square because

it is not a perfect because

a perfect square because

4 64 - 48y + 9y? it is not a perfect square because

a) 2(4)(3y) # - 48y

b) 2(8)(4y) = 48y

¢) -2(8)(3y) # - 48y

d) -4(4)(3y) = 48y

Writethemissing term in the algebraic expression ax?+ bx + ¢ to become a perfect square:
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S| 22+ ....+49 a) 14z b) - 10z

6 36-24x+.... a) 2x2 b) -2x2

C) 7z d) -7z

C) 4x? d) - 4x2



[ 2-4 ] Factoring the Algebraic Expression of threetermsby Trial

and Error (Experiment).

Choose The Correct Answer for each of the following:

Factor each of the following algebraic expressions:

1

X2+ X + 12 a) (x - 3)(x + 4)
) (x-D(x+7)
X2 - 5X - 36 a) (x - 6)(X + 6)
c) (x - 9)(x + 4)
y?+4dy-21 a(y-nNly+3)

O y-7(y-3)

b) (x +3)(x +4)

d) (x-3)(x - 4)

b) (x + 12)(x - 3)

d) (x+9)(x-4)

b) (y +7)(y - 3)

d)(y+7)(y +3)

Put signs between thetermsinside brackets to make the factoring of the algebraic expression

correct:

4y? -2y -12 = (2y...3)(2y...4)

48 - 30z + 322 = (6...32)(8... 2)
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a) (2y - 3)(2y +4) b) (2y +3)(2y + 4)
€) (2y - 3)(2y - 4) d) (2y +3)(2y - 4)
a) (6-32)(8-2) b) (6 +32)(8 + 2)
a) (6-32)(8+72) b) (6 + 32)(8 - 2)



Miultiple Choice
[ 2-5] Factoring the Algebraic Expressions Sum of Two

Cubes or difference Between Two Cubes.

Choose The Correct Answer for each of the following:

Factor each of the following algebraic expressionsin simplest form:

1 8+x® a) (2-X)(4+2x+x?) b) (2 + Xx)(4 - 2x +X?)
C) (2-X)(4-2x+x?) d) (2+Xx)(4 + 2x + x?)
1 1 1 1.1 1 1 1 1.1 1 1
2 364 A (Z+7) 227" 16) b) (7 - 7)(5z-27 + 16)
111 1 1 1 11 1 1
0) (Z - 4)(Z% + 4z +16) d) (Z + 4)(Z%- 4z +16)
27 8 3 2,9 6 4 3 2,9 6 4
S| 15 ta A (5 -x)55 5 +32) b) (5 - %)(55 "5x + 32
3.2,9 6 4 3.2,,9 6 4
) (5 +x)G5 "5 *32) d (5 +3)G5 51 "2
1 3 1 2 1 2
4 9-372 a)§(3-z)(9+32-z) b)§(3-z)(9+3z+z)
1 1
c)§(3+z)(9+32+22) d) 3 (3-2)(9-3z+7)
5 0.008x3-1 a) (0.02x -1)(0.04x2 + 0.002x + 1)  b) (0.02x - 1)(0.04x2+ 0.02x + 1)

0) (0.2x + 1)(0.4x% - 0.2x + 1) d) (0.2x - 1)(0.04x + 0.2x + 1)
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[ 2-6] Simplifying Rational Algebraic Expressions

Choose The Correct Answer for each of the following:

Write each of the following expressionsin simplest form:

X+3 4x-12 3 X
e TR A% 2k
5| 72-2z-15 5 5 3
9+3z 2 -25 Az+5 P5(z+5)
3 1-2 (1-2)7?
lizirz = 1- 2 al-z b)l1+z

Write each of the following expressionsin simplest form:

2
1 Y 8- b)

yi-1  yP+y+1 y+1 y+1

3y+1 y-4 10 + 8y?

5
y+4 “3y-1 3y7+1ly-4 A [y +4) @y - 1)

-3
) (y+4) @y-1)
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05 d) ¥
5 3
©)3(z+5) d7%5
c)l+z+z? d)1-z+2z
1 y
Oyt 9dyTr
3
O) "y +4) 3y - 1)
-5

D y+a)@y-1)



Miultiple Choice
[ 3-1] Solving system of two linear equations with two

variables
Choose The Correct Answer for each of the following:

Find the set of solution of the system graphically in R:

1 y=4x-6 } a){(-2,-2)} b) {(-2, 2)} 0 {(2,-2)} d){(2,2)}

y=X

Find the set of solution of the system in R by using the substitution for each of the following:

2 3x+4y=26 } 3 {(2,5) b) {(-2,-5)} 0{2.-5)  d{(2,5}
5x-2y=0

3] 55 =4 } 3{(12,-10}  B{(-12-10} {12,100}  d){(-12,10}
y X
2472

Find the set of solution of the system in R by using the elimination for each of the following:

4] 7-4y=12 }a){(-ﬁ,é)} DI ) SCT(G RN (G- >

3X-y=5

S by-2x-8=0 } af{(8,-4)} b) {(8, 4)} ) {(-8,4)} d) {(-8,-4)}

y+x-12=0
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[ 3-2] Solving Quadratic Equationswith one variable

Choose The Correct Answer for each of the following:

Solvethefollowing equationsin R by using the greatest common factor and the difference between

two squares:

1 722-21=0
3
2, 4e-1)-5=0 @s={5 -3}

3 (y+7)?-81=0 a)s={2,-2}

1 1

c)s:{g,-

a8 s={7,-7} b) s={3, -3}

3 1 3 3

b)S={%,-7} 0s=H{35.7%

b) s={16,-16} c¢)s={2,-16}

Solve the following equationsin R by using the rule of square root:

4 Ay?-1)=45 a) S={7,- 5

5 x2-

7 7 7 7 2 2
bs=7 .21 9sH7-7

V3 B

3 3
e =1 Ds={"4 5} Os=2.-2

_3 3 3
16 16 35z 3}
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d) s={V/3 ,-/3}

1 1
ds=7 .72

d)s={-2, 16}

7 7
d) S={Z,- a

d)s={1,1}



Miultiple Choice
[ 3-3] Solving the quadratic equations by the experiment

Choose The Correct Answer for each of the following:

Solve the following equationsin R by factoring in the experiment:

1 y?+10y+21=0  a)s={3-7} b) s={-3,7} 0s={-3-77  d)s={37}

2 x?-5x -36=0 a) s={7,-8} b) s={-4,9} c) s={4,-9} d) s={-4,-9}

3 2r1zc0ez0 gs=(g gl bs=z.y) 9s=g.3) ds=(3 .3)

4 What isthe number which its square increasesin 42?

a) s={7, 6} b) s={7, - 6} c) s={-7, 6} d) s={-7, - 6}

S Two numbersits product is 54 , one of them increasesin 3 to the other number , what are the two

numbers?

a) s={6, 9} b) s={6, -9} c)s={-6, 9} d) s={-6,-9}
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[ 3-4] Solving the quadratic equations by the perfect sequre

Choose The Correct Answer for each of the following:

Solve the following equationsin R by the perfect Square:

1 x2+6x+9=0

. 472-20z+25=0

3 %-%X+X2:0

ax=6 b) x=-3
yz==% b)z=%
a)x:% b)x:_z1

Solve the following equationsin R by completing the square:

x?-12x =13

12
2 Y-3Y g

6 22+252=4

a) s={13, 1)
0{5.%)
8 s={3+5 ,3-+/5}

c)s={3-\/§,-3-\/§}
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b) s={13, -1}

) x=4 d)x=3
Q7= d)z:%
Ox=3 d)x=3
0s={-13,1}  d)s={-13-1}
075
){2.5)

b)s={v5 -3,3-+/5}

d)s={\/5 +3,/5 -3}



Miultiple Choice
[ 3-5] Using General Law to Solve the Equations.

Choose The Correct Answer for each of the following:

The solution set for the following equations by using the general law in R:

3+5J§ ’3-5\/§} b)S:{5+34\/§ ’3-54x/§}
5+3\/_ 5- 3\/_ d)S:{5+3\/§ ’3-3\/§}

1 y2.5y-5=0 a) s={

c)s={
2| ox2_8x=-3 a)s= {4+\/_ 4- \/_ b)'s 2+\/_ 4+\/_
C)S:{4+;/§ ’4-21/5} 0 2+J_ 2- \/_
3 3x?-6(2x+1) =0 a)s:{2+\/§,2-\/§} b)s:{2+\/§,2-\/5}
Q) s={2+6 ,2-/6} d)s={6+6 ,6-6}

Deter mine theroots of equation by using the distinctive:

4 x2-6x-7=0

a) Two rational real roots b) Two irrational real roots

c) Onereal root ('—b) d) Two unreal roots (the solution setin R = @)
2a

5 | What isthe value of the constant K which makes the two roots of the equation

y?- (k + 10)y + 16 = 0 are equaled?

ak=2,-18 by k=-2,-18 o k=6,18 d)k=-6,-18
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[ 3-6] Solving the Fractional Equations

Choose The Correct Answer for each of the following:

Find the solution for each of following equationsin R:

2 1 1 1 1 -1 -1
1 W_EZK a)S:{Z!?} b)s:{_zii} C)S:{zl?} d)S:{-ZI?}
8 _ 5 5 -8 5 8 5 5 8 -8
25 g s={g .5t bs={g.5} 9s={g.g} ds{g5.75
16x -64
3 2 =1 ax=-8 b)yx=8 C)Xx=-6 dx=6

Find the solution for each of following equationsin R:

4l -2 .3 Q) s={2+7, 2-T} b)s={1+3, 1-/3}

Q) s={1+7 ,1-7} d)ys={2+/3,2-/3}

3y y  -4y+8
y-4 y-2 = y2.5p24+38

8 s={4-2} b)s={-4-2} ©¢)s={-42 d)s={42}
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\Y

ultiple €hoice

[4-1]
Graphical Representation of the Equation in the Coor dinate Plane

Ch

oose the correct answer for each of the following:

1

3
Yy=2

Theline which its equation is

d)

I ntersects two axes b) ParallelsY-axis C) Paralels X-axis

Does not intersect any of the two axes

Which of the following equations express the equation which is

graphically represented in the nearby figure?
a)y=-3x> hyy=2x*+4
cy=x’-4 dy=3x-4

Which of the following equations express the equation which is

graphically represented in the nearby figure?
b)y =4x+3
d)y =3x-4

ay=3+4
c)y=-3+4

Which of the following equations express alinear equation?

a)y=x*+1 b)y*’=x+1 c¢)y’=x*+1 dy=x+1

Which of the following graphic equations express the equationy = -X*+4

1=

b) Q) d)

Td T s T FR T T T T T™r 4 F =8 TH
— i

We need one of the following to represent the nonlinear equation:

a) One point at least
b) Maximum ,two points
c) Only two points

d) At least, three points

7 What are the coordinates of the curved vertex which is represented in

the nearby figur

a) (2,-1) b) (1,2) C) (2,-2) d) (0,2
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Miultiple Choice

14-2]
Slop of theaLine

Choosethe correct answer for each of the following:

1 Which slop expresses the slope of the line which passes through the two points

('11 3)’ (51' 2)
5 6 -5 6
a) 6 b) "5 C) 3 d) 5
2 | The dop of the line which parallelsthey_axiswill be:
a) Zero b) Undefind c) Negative d) Positive
3 TheY- Intercept of the line which its equation 3x-5y=15is:
a -5 b) 3 c 5 d -3

The intersection point of the line which its equation x +y = 6 with the X- axisis.

5 Which of the following lines expresses theline which is represented z |
aside? . 1
N =F w : ] ]
. I =1
a 2x-3y=0 b) 3y+2x=0 c) 3y-2x=0 d 2x+3y=0

6 Thedop of theline which parallelsthe X- axisis:

a) Zero b) Undefind c) Negative d) Positive

7 | What isthe slope of the line 3x-2y=-6 ?

) -5 b) -5 9 3 d)

N

8 The slope of the line which passes through the two points (8,-3),(5,-3) is.

a) Positive b) Negative c) Zero d) Undefind
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Miultiple €hoice

[4-3]
The Equation of theLine

Choosethe correct answer for each of the following:

1 | Theline equation which passes through the two points (-2,-3), (-1,-7) is:

aQy-4x=-11 b)y-4x=11 C)4dy+x=-11 dy+4x=-11

2 Thelinewhichitsequationisy + x =0, its slope and one of its points are:

am=-1, (4,4 bym=1, (4,4) com=-1,(4,-4) d m=1,(-4,-4)

31a)5y +3x=-6 b) 5y -3x=6 c)3y-5x=-6 d) 3y +5x=-6

4 Usethelineequationy = mx +k and find the value of K,m of theline 7y-3x = 21

8 m=3,k=-3 b) m=Z4,k=3 om=3,k=-3 dm=3k=3
5 | Which of the following points locates on the line which its equationis. ¥ T4X =0

6 Theline equation which it isslopeis(-1) and its Y-Intercept equals (-2) is:

ay+x-2=0 b)y+x+2=0 C) y+x-2=0 dy-x-2=0
7  Which equation in form slope - intercept to line through two points (-1,-2), (1,6)

ay=-3x+6 b)y=4x-2 C) y=4x+2 dy=2x+4

g Thecost of ameal arestaurant is 25,000 dinars, in addition to 3,000 dinars for any extra type of

appetizers, which of the equation represents the cost of ameal with (x) of the appetizers?
aQy=25x+3 b)y=25x-3 C) y=3x+25 dy=3x-25
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Miultiple €hoice

[4- 4
Parallel and Perpendicular Lines
Choose the correct answer for each of the following:

1 Theline which passes through the two points (1,9) ,(7,1) parallelsthe line which its sopeis:

a) % b) % 0) % d) %

2 | Ifm,, m, represent two slopes of two perpendicular lines, then:

a m+m,=-1 b) %:-1 c) mxm=-1 d) m-my=-1

3 Isthe value of (a) which makes the line slope which passe through the two points (-1,4) , (a,-1)
equals -_?5,3

a) 4 b) -2 c) -4 d) 2

4 I's the line equation which passes through the point (0,3) and perpendicular on the line which its

g ad
ope 3

a 3y+4x=12 b)3y+4x=-12 04y-3x=12 d)dy+3x=12

5 | If m;=m, represent two slopes of thetwo linesL , L, , then:

8 L. LL, b) L./ Lo ) Inersected ) [, [ Nordation

6 Which of the following lines parallels the line which its equation is 6y — 5x = 30

a) 6y +5x =30 b) 5y — 6x =30 C) 6y-5x= 2t d)6y+5x =2E

7 | Which of the following lines perpendiculer the line which its equation is:

a) 3y+2x=-6 b) 3y- 2x=-6 C)2y+3x=6 d) 2y-3x=6
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Miultiple €hoice

[4-5]

Distance between two Points
Choose the correct answer for each of the following:

1 | The distance between the two points (0,3),(2,-5) equals:

a .2/17 b) /10 ©) 17/2 d) 2.,/17

2 Themidpoint of the segment which connects between the two points (3,-1),(7,-3) is:
a (52 b) (-2,5) c) (5,-2 d) (-5,-2)

3 If the point (2,1) isthe midpoint of the segment AB , whereA(ab), B (3,2), then the value of b,a
are:

aa=1b=1 b)a=1,b=-1 ca=-1,b=0 da=1,b=0

4 | The distance formula between the two points (X2, Y2), (X1, Y1) equals:

a) / (Xo-X1)+ (Y2 Y1)’ b) \/(X2-x1)- (y2-y1)®
C) /(Xo+ X1) 2+ (Y2 +V5)> d) /(X2-X2)* + (Y2-Y1)°

5 The midpoint formula between the two points (X2, V), (X1,X2) equals:

- 27 Y1 1+Yo2

a) (X22X1,y 2y ) b) (Xl':;xz’y 3y )
1tTYo 1tYo 1 2

C) (X1£X2’y zy) d) (y 2y’X '|2‘X)

6 Thepoint (2,- 2) isthe midpoint of the segment between :
a) (-8,-1),(4-3 b) (8,1),(1,-3)

0) (8,1), (4, -3) d)(8,- 1,(-4,-3)

7 By usingthedistance formula: A (3,-1),B (-3,3), C (-3, - 1) are vertics of the:

a) Isocseles Triangle b) Equilateral Triangle

C)Scalene Triangle d) Scalene Triangle, right angle
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Miltiple Choice

[4-6] N
Trigonometric Ratios
Choose the correct answer for each of the following: ,

1 In the nearby figure, the triangular ratio sind writes as: -
=
i B
AB BC BC AB
9 AC b) AB ) AC 9 “Ac
2 ABCisaright _angledtrianglein B , if cOSA= % Then tan C equals:
8 & b) 2 0 4 d 3
3 If tand = % Then the value of theangle # equals:
a) 45° b) 60° c) 90° d) 30°
4 Thenumerical value of the expression sin30° c0s30° equals:
L /3 /3 2
3 /3 b) 3 97 e
5 Theinverse of theratio cosd is:
a) sind b) secd C) cscl d) cotd
6 Thenumerical value of the expression (sec 60)2- (tan 60°)? equals:
a -1 b) 0 c) 2 d 1
7 (ABCisaright angled triangle in B, as in the nearby figure: j__,-*"
The numerical value of the expression (sind)?+ (cosf ¥ equals: 2.8
e
L = H
V3
a -1 b) O c) 2 d 1
8 If €SCH = Z, then the value of the angle fis:
a) 45° b) 60° c) 90° d) 30°
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Miultiple €hoice

[5-1]
Polygons and Polyhedrons (Pyramid and Cone)

Choose the correct answer for each of the following:

/cm
1 What isthe perimeter of the nearby regular octagonal ?
a) 45.5cm b) 48 cm c) 38.3cm d) 56 cm
2 | The perimeter of a square which its areais 225m? is :
a) 25m b) 20 m c)15m d) 60 m

3 The perimeter of aregular pentagona which its apothem is 3m and the radius of its circleis 5miis:

a) 16.2m b) 40 m Cc)16m d) 10.49m

4 The area of aregular 7-gon which its apothem is 6¢cm and the length of itssideis 7.5 cm, is:

a) 157.5 cnv? b) 28.5 cm? C) 28 m? d) 9975 m?
5 The lateral area of the cone in the nearby figure is: '_250?(\- ‘;g
ll"'l-: s -'. .............. :7

a) 3607z cm? b) 4507 cm?? C) 3697 cn? d)16407 cm?

g Thevolume of apyramid which the length of each side of its square base is 18cm and its height is
20cm, is:

a) 2160cm? b) 120 cm? c) 260 cm?® 4
d) 134 cm?
7 Thetota areaof the coneits base areais 257 cm?and itsheight is12cm, is:
a) 1087 cm? b) 277 cm? c) 20871 cm? ”5
d) 90z cnm?
8 The differencein volume of the two conesis:
a 277 cm®* b) 757 cm? c) 487 cm? d) 1807 cmd '
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Miultiple €hoice

[5-2]
Triangles
Choose the correct answer for each of the following:

1 Arrange the angles from the smallest to the greatest in the nearby triangle:
amZC, mZA, m£B

b.mZA, mZB, m«C A 55
c.msZB,m«zC mzZA
d.m«£C,m«£B, mzA

C C
2 Arrange the sides from the longest to the shortest in the nearby triangle '“ﬁ“x
a.BC,AC, AB b
b. AB, BC,AC N
¢ AC BC.AB AL g
d. AB,AC,B
If O isthe meeting point of the angles bisectors of the triangle ABC in == B
3 : A W
the nearby figure, then the value of x is: - e T
8) 20° b) 4° ©) ° d) 50 o
A C
7 Thetriangle ABC has two median segments AD, CE Which meet in point O
(AD=36cm, CE=24cm ) , B isvertex of ABC, then thevalueof OE is:
a) 8cm b) 24 cm c) 16 cm d) 12cm
5 Inthe question (4), thevalueof AO is:
a) 6cm b) 12 cm C) 24 cm d) 14 cm
D 49 B
6 | The similarity ratio between the two trianglesADB,ABC is: \ il
8 7 cl 7 L
a7 by < @
c./ d.8 |/
Al
4.8 C
7 | If thetwo triangles DBE, ABC are similar and there were the two angles,
mZABC = m£DEB thenthevaueof x is: o P A
O 7 A
/ \(} o |
Ea__ 1~
a8 b) 12 c) 10 d) 6 B Sm—IC
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Miultiple €hoice

[5-3]
Proportion and measurement in Triangles
Choose the correct answer for each of the following:

1 If AB / EF, thenthelength of the line ssgment AE is:

a) 4 b) 5 o 2 d) 10

If AACB ~ ATWN ,If you knew that the height of the £ 6
triangle TWN is (3), then are of the triangle the perimeter
of ABC

T N A B
a) 42.3 cnv? b) 43.2cm? c) 40.2cm? d) 40.3 cn?

After dilation it in ageometric proportion itsratio is 4 N

3 A 4 R(AA
A4 (44

. ., . 04
A picture was drawn to be as it is shown in the nearby figure: ©4),

Choose the correct answer for the questions (4_7)

C1 D(4,0)

3 | The coordinates of the point A before the dilation are:

a) (0,3) b) (3,0) c) (33 d) (0,0)

4 The coordinates of the point B before the dilation are:

a (0,3 b) (3,0) c) (33 d) (0,0)

5 | The coordinates of the point C before the dilation are:
a) (0.3) b) (3,0) c) (33 d) (0,0)

6 The coordinates of the point D before the dilation are:
a) (03 b) (3,0 c) (33 d) (0,0)
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Miltiple Choice

[5-4]
The Circle

Look at the nearby figure and choose the correct answer for the questions (1 _4) :

The measure of ~ AOBIs:
a) 180° b) 135° C) Q° d) 45°

The measure of /AEis:

a) 180 b) 90 c) 135

The measure of ABC is:
a) 180 b) 90 C) 225

The measure of /BEis:
a) 90 b) 42 C) 45 d) 135

The length of the chord AB in the nearby figure is:
a) 12 b) 10 C) 6 d) 8

Look at the nearby figure and choose the correct answer for the questions (6 - 7):

[6] The measure of ZAOB is:

a) 115° b)120° C) 65°

The length of the segment BC is:

a) 10 b) 14 c) 12
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[5- 9]
Triangleand Circle, Line Segmentsand Circle
Look at the nearby figure and choose the correct answer for questions (1-2) :

K' B
. Thevaueof xis; A

a) 2 b) 6
c 9 d 3
M
Thelength of MK Is:
a) 12 b) 9 c 5 d 4

Look at the nearby figure and choose the correct answer for questions (3 _5)

. Thevaueof xis:

a) 2 b) 3 c 1 d 4
Thelength of BM is:
a4 b) 6 c) 5 d 2

Thelengthof AM is:

a) 4 b) 2 ) 6 d) 3

Look at the nearby figure and choose the choose the correct answer for the questions (6_8):

C
@Thevalueofx is: N
* -
A‘éf’ 5 w B

al b) /2 c) /3 d 0
The length of the tangent is:

a)/2+1 b) /3+1 Q) 4 d)/5+1
Thelengthof AB is

a) 6++/3 b) 2+/3 c) 5+/3 d) 4+/3
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[5 - 6] _
Anglesand Circle
Look at the nearby figure and choose the correct answer for questions (1- 3) :

1 Themeasure of the angle (w) is:

a) 45° b) 30°

C) RO° d) 32°

2 The measure of the angle (t) is:

a) 45° b) 64° c) 32° d) 48°

3 Themeasure of theangle (n) is:

a) 45° b) 64° c) 32° d) 84°

Look at the nearby figure and choose the correct answer for questions (4_6)

4  The measure of theangle (h) is:

a 70° b) 72° C) 90° d) 80°

5 | The measure of the angle (i) is:

a) 39° b) 70° C) 40° d) 45°

6 The measure of the angle (k) is:

a) 70° b) 30° C) 40° d) 78°

Look at the nearby figure and choose the correct answer for questions (7) C

7 Themeasureof ABC is:
a) 56 b) 112 C) 65 d) 82
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[6-1]
Design a Survey Study and analysisitsresults
Choose the correct answer for each of the following:

1 | Which one of the measurements of the centeral tendency (if it is found) is suitable to the following
datax 8, 8,12, 11, 15, 15, 16, 21, 23, 27, 31, 70?

a) Range b) Mode c) Median d) Arithmetic mean

2 Which of the centeral tendency measurements (if it is found) for the following data 2, 3, 4, 5,6, 77?

a) Range b) Mode ¢) Median d) Arithmetic mean

3 | Which of the centeral tendency measurements (if itisfound) 18, 1, 3, 16, 23, 3, 2?

a) Range b) Mode c) Median d) Arithmetic mean

4 Therange of the following data 24, 18, 32,24,22,18 is:

a) 18 b) 32 c) 14 d) 50

5 Which measurements is not from the measurements of the centeral tendency?

a) Range b) Mode c) Median d) Arithmetic mean

6 Theextremevalueof thesedata4, 30, 3, 5, 5, 6, 5, 3is:

a) 3 b) 5 Q)5 d) 30

7  The median will be the best for the measurements of the centeral tendency for the data which:

a) Have extreme value b) Dont have extreme c) Have extreme value d) Don't have extreme

with great gapsin the value there are not and there are not value there are not
middle great gaps in the great gapsin the great gapsin the
middle middle middle
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[6-2]
Data and misleading statics

Choose the correct answer for each of the following:

Which graphic diagram is best in representing certain data:

a) b)
400 400
200 200
0 100

c) d)
400 400
200

200

0 0

2 | The graphic diagram will be misleading if:

a) Starts from zero and b) Does not start from c) Does not start from d) Starts from zero
the intervals are not zero and theintervals zero and the intervals and the intervals are
equal are not equal are equa equal

3 | Inaquestionnaire includes 6 teachers about the work, 4 of them prefer to work in the morning, the
person who does the questionnaire had written the following (2 teachers out of 3 prefer to work in
the morning) why does this announcement consider misleading?

a) Thesampleissolarge b) Thesampleshould ¢) Thesampleisso d) The sentence should

include building small be (a teacher should
workers be separated out of 2
teachers)

4 In atrade of shop offer kind the cheese to 12 persons to evaluate before viewing it , 6 persons were
admired it , According to that the product said the product is good because the ratio whose prefer it was
6to3

a) Datais not misleading because the ratio 6 to 3 is high ratio .
b) Datais not misleading because the people who prefer it of the rest
C) Misleading data , a though people whose prefer it double of rest .

d) Misleading data because the sample was medium size .
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[6-3]
Per mutation and Combination
Choose the correct answer for each of the following:

1 | The numerical value of the expression (5!- 3!)(0!) equals:
a) 2 b) 0 c) 114 d) None

2 | Thevalueof C3' equals:
a1l b) 51 c) 50 d)None

3 Thevaueof Py equals:

a) 100 b) 100! )0 d) 1

4 Number the ways of forming a quadruple committee consists of 5 members, each one has a special
duty:

a) P; b) 5! c) 4l d Ci

5 Thevalueof __N!  equals:
(n-2)!

a n! b) (n-2)! c) n(n-1)! d) n(n-1)

6 Number the ways of choosing 5 questions out of the test paper which contains 7 questions:
a7 b) 5 c) 2! d) 21

(8- 3)! .
7 | Thevalue of (3+2)] equals:

a) 4 b) 3! c) 2 d) 1!

8 Thevalueof Cy+ P, equals:

a)l b) 2 )0 d)0

192



Miultiple €hoice

[6-4]
Experimental Probability and theoretical Probability

Choose the correct answer for each of the following:

1 If E,, E, are two disjoint events, then P (E, or E,) equals:

a) P(El) - P(Ez) b) P(El) X P(Ez) C) P (El) + P (Ez) d) P( E1)

2 Ahmed had scored 20 goals out of 25 attempts, which percentage for the experimental
probability that Ahmed will record in the next attempt?

a) 50% b) 60% c) 70% d) 80%

3| Tamara had released the disc spinner once, which percentage
for the theoretical probability that the pointer will indicate to white
number ?

a) 35% b) 30% c) 12.5% d) 20%

4| BY throwing the two dices once, the probability of getting two number their sum is 3 or the
result of multiplying them is 3,is:

8 3 b) 5 0 % d) 1

2
5 E,, E, are two disjoint event, if P PE.oE,) = % and PE:) = '3, then P (E, ) equals:

1 1 1 1
a) 3 b) 5 C)Z d) =

6 By throwing the two dices, the probability of getting two number their sum is 13,is:

a) 3 b) 2 c) 1 d) 0

193



Miultiple €hoice

[6- 5]
Compound Events
Choose the correct answer for each of the following:

1| E, E,aretwo independent events, where P(E,)= 0.3 and P (E,) = 0.9, the probability of
happening E_,E, together is:

a) 1.2 b) 0.6 c) 0.27 d) 0.3

Mustafa had thrown a dice and a coin , the probability of appearing a number greater
than 5 on the dice and the writing (tial) on the coinis :

2 1 1
a) 3 b) 3 c)ﬁ d) 3

A box has 5 red balls and 4 green balls.
E, represent pulling a red ball, E, represents pulling a green ball without returning the red
one, the probability of happening them together is :

a) % b)% 0) %g d)118

4 | E,, E, are two dependent events, the probability of happening them together is:

a) P 051 and Ez) =P (El) +P azz dter El) b) P (El and Ez) =P (El) +P (Ez bEforeEl)
c) PE.andE,) = P(E.) X P(E. dterE,) d) PE.andE.)=P(E.) x P(E. dterE,)

The relation P(E, and E,) = P (E,) X P (E,) between the two events E,, E,, where
they are:

a) No relation betweenthem  b) Independent C) dependent  d) Another thing

6 E, E,aretwodigointevents, P(E;)=0.45 P(E:)=0.15 the probability of
happening E, or E, is:

a) 0.0675 b) 3 c) 0.6 d) 0.3
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