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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 curricula to develop the curricula in general and specially
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 Iraqi Maths Books as a part of General frame work of curricula
that reinforces the basic values as Iraqi 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 Iraqi Math s books has been built on student- centered learning
according to international standards.

The series of Iraqi maths books for intermediate stage has been built on six items:
learn ,make sure of your understanding, solve the exercises ,solve environmental
problems, think and write. The Maths book for first intermediate stage contains
four basic fields: integer number operations, Algebra, geometry and measurement,
statistics and probabilities for each field. The book consists of seven chapters
with its exercises. 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 drills in 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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Integers

Mental Math and Powers and Scientific notation
Ordering Operations on Integer Numbers and Absolute value
Algebraic Statements

Solving Equations with One Step

Square root and cubic root

i ] = ]

Jr— -:- —a -:- .rg -r-
L

2| 2| & 8| B =

Problem solving Plan (Guess and Check)

(NIAIEF]

The pilot said temperature inside the plane (21) celsius above zero and the temperature
outside the plane 51 degrees celsius below zero , the difference between the temperature
inside and outside the plane is +21-(-51)



By using numbers and straight line and find the sum or the difference

M 5+¢8=.... S S = S
LRG| SO+B= i L, e—

Find the sum or the difference by using the method of signs uhm:h of

the following: :
] 18+36-....... 27-65= ... -120-40=.......
~123435=.... 01 18+ ¢-us)=... 12] 300-200=......

Find the product or quotient using the method of signs of following:

By 3xi2=...... 04 6x(-9=..... 23 % (- 18) =....cc
0872 +8=....... (-125)=5=...... 121+ (-11)=......

Solve the each of the folliowing open sentences :

15+....=34 @8 2-..=13 BN ... +47=90
®)+..=12 @Y NH+..=-30 [BA..-14--
3x...=36 [B8 (6)x...~-5¢ [BH ... x(5=45

=7 30 ...+ (-9)=9
Write three numreical sentences which connect the ghrln numbers in each of
the following

31 21.50.29

.......... - = LT —
T (T e T oy

llllllllllllllllllllllllllllll

Write the following numbers as exponantial form:

125 = 5% §5x 5 Bl 128=2x2x2x2x2x 2x2



Mental Math and Powers and Scientific notation

Idea of the lesson:

* Dperational properties usage of It & first hatchery container

mental meath
s Miethod of calodetion of thepower  PToduCEd (18] chickena and
and 1o write a number by using sacond produced (12} chickens

EXPONENL OF powers Im the first stage and 9 chickens
= Scientific notation of a numbers — n the second stage. How many
Vocabulary: chickens had produced the
» Commutativity, associativity, containers together?
distributivity
= Exponent or powers, bose

[1-1-1] Mental Math

You kearned previously some of properties of numbers [commatative, associative and distributive)
Liza the properties of the operations to cakulate mentally the rumerical centence.

Example (1) Use the properties of the operations to calculate mentally the numbers of the
whole chickens:
Write the numerical statement which represents the whole numbers of the chickens

18 + {IE +9)=(18 + 12} + 9 Lise apsomiahon Dropery
=30+9 ,. e .':'"h.': ars insice the twackats firsf anid then
% d

Example (2] Use (apply) the properties of the operations to calculate mentally :

l} g+ l]- = ]l +‘} Lise eyt alive prooery o atkd
i)  3x12=12x3 i ot s 1o iy
i) (37 +44) + 6 =37 + (44+ 6) se association proper

= E? :,.; ; III'I:-' ”: .'.:.-I-;-":.". mEine
iv)  (13xd)x2=13x(@x2)  Use association praperty

~ 104 I

Example (3) JUices: Yousif bought & boxes of juice, which every box contains
24 can Using the properties of operations find the number of
the each that Yousif had bought

'ﬁ' = 14 = 5 ) {2ﬂ+ 4} Wirite 24 85 204
= (6 20)+ (6 * 4) o Aol gty |

=120+24 Eil
= 144




[1-1-2] Powers

¥ou can write the multiplication operation 32 =2x2x2x2x2 as a power by using the base and the
axponent (powar) [25) which the power 5 assigns the number of the base 2 done by multiplication

Example (4) Calculate each of the following

i) H=4x4x4

- 64
o " Eveary niwmbar of power | eguais
i) B'=8§ the number itself

i) 9= Every number of power 0 equsls 1

Example (5) Write the following numbers by using the powers

1) 36=6x6
= f

) Bl=3=3=x3 =3
:34

iii) 1000 =10 =10 =10
=107

|1-1-3] Scientific Notation

You can write the big number as a sciantific notation that is a number imes a power of 10
For example: T0000="7x10*, where the power of 10 indicates the numbers of zeros of the given number

| Example (6)  Write the following as a scientific notation

1) S000 =5 = 1000

=5 % 10°
ii) 640 000 = 64 = 10000
=64 =10
[ Example (7) Space: The distance between the

aarth and the sun s about 150 million km.
approximately Write this distance as a
scientific notation

150 000 000 = 15 > 10 000 000
=15 = 107 km




r Make sure of your ;. i, properties of aperations to evaluate mentally

understanding
B ra=..... B sxu=....
Q: 1-6 are simillar
poempets [ +33)+9=. .. [l aox1@x3-. ..

B 6x2-.... B sx107=.......

- Calculate the following

grizmesmieer [ 7= B - B 2=
iy B8 oo-.... @ w0-.... @ 16-...

giﬁfﬁﬂm"w B oa-.... W 128=...... 8 100000=....
Write the following numbers on scientific notation or on digital notation

Q: 16-19 are similtar . 24 =10P=....... -13 2P =00,

SRR 6T B 1350000=......... 19 5100000000 = ........

Soive the EXercises ) s m proparies o aparstions o i manialy
| Bl G128, Bl asxanyxs-...... Bl 7ai=........
i -

H Evaluate each of the following

B 8- 100=.......
E Write the following numbear by using powers

B8 225-..... 1000 000 =.......

Write the following number by using scientific notation or digital notation

L 28 3x100-..... 52%10°=.....
. B0 160000= ......... 2000000000~ ..

@ Lomputer: The unit measure of capacity of the computer
is (byte) and its multiple is kilobyte(KB) which equals
one thousand byte, megabyte (MB] equals one million byte.
Gegabyta (GB) equals one thousand million byte, and
Terabyte (TB) equals one billion byte

IKB = 1000 = 10° byte
! Write those units in digital and IMB =....c.=u byte
| scientific notation 1GB =.........= ... byte
: ITB =........... =....... byte



i Population: The population of people of China in 7 s

: Iish: Bilal bought 6cans of sardines each can contains

- Light: The speed of the light is about Exttfmfsaf:.

Solve life proplems ‘ --------------------------------------------------

48 fish.
By using the properties of operations find the number §
of fish that Bilal had bought.

2016 is about 1375850000. '
Write the people’s polulation approximated up to
hundred million and write it in scientific notation.

Write the speed in digital notation.

f&j Correct the Mistake:Hayfa used the properties of operations to calculate
mentally 6x{10+3) so she wrole
6x(10+3)=(6+10)x(6+3)=16=9=144
Explain the mistake of Hayfa and correct it.
Eﬁ Open Problems: write numerical statement , so that you be enable use the
property of distribution of multiplication over addition and
then find the result

ﬂ Numerical Sense: Compare between the following number by using (=,> <}

) st )5 iy 4 ( )2 iy 2( )

I Write The resull of following by using the properties of operations

) (39+2)+8=........ i) 9«27



[1-2]

Iden of the lesson: =D,
» Using arder of operations VI DAL AR08 8 Ot
io find the rasull of If Susd soded alher oranges in ths baskal
numbar sanlances urlil the number of orangas 4 bmes machas
* Recognize the absoluts — 4ng han her sister ook 3 oranges from
wahue Of indeger number
e el
Visewbulary: Hovw can you use multiplcation and
s Ordaring the operatons subtraction o find the remaining cranges
= Abschuls value i Ehe basket T

[1-2-1] Ordering Operation on Integers

You had previously learned the integers { -3 -2 .4 .0,1 .2 .3, ..}tofindthe
value of number sentence, use order operations on integer number as follows:
1) Start the operations Inside the brackets
2) Multiply and divide from laft to right
3) Add and subtract from left to right

Example(1) Find the number of oranges in the basket

Write the number of sentence which represents
the number of the oranges in the baskel

4_ W E = 3 aor the aperal
32-3 ity & by
Therefore the number remained oranges in the basket is 29

Example(2) By using order of operation, find the value of each of the following

i)(14 -6+ 40 =8 + 40
= 48
i) (5-7)%(6+4F-30=-2x10% -30 Do the opsration nsids of
=CZXT I mvine peditmenniion
=-200 -30 s ke T ccdad
=.230 Addl ~30 to -200
iii)48 + 6+3 x (-9 =5x12=8+(=27)— 60 5o the ordler operatiaons from feft to rght
=-19-60
=-79
(V) (56 + 8+ (72+2) = (2% 9)=T2+36— 18 0o the ordor psrtians
= 35 . IE j i adldt ¥
=&7 2 birer T8 freown 85

12



| Example(3) Fruits: Ahmad bought 12 kg of apple, 8 kg of orange

and 3 kg of banana. He gave half of the quantity of apple
and 2 kg of orrange to his sister. How many kilos he
had remained with him?
(12 = )+ (8§ - 213 Do the operation insids of the brackets fi
=6 +6+3 Addd tte theee
=15

[1-2-2] Absolute Value Number

Absolute value of a number; its the distance between the number and zero on

the straight line and denoted by | |, you had learned the representation of the positive

and negative integers on the straight line, so we will use this representation to declare the
meaning of the absolute value

Example(4) Look at the number 4 on right of zero and -4 on left of 0, but their distances
are equal, as shown in the diagram

4 untts

y 4 units
= >
. — .
B o B a2 D S 45 A8 e E
|4 =4 |41=4
Example(5) Find the value of the numerical sentences
) e o o
iy k12| |5 =12+ 5
=37
i) |2413|-7(+13=24=3x7413 | Tesgnorteaostte vl et
=24-21+13
=16
iv) |48+ (-6~ | 11| x|-3|=48+6—11x3 st Findifeatsohic vioe o
={A8+ @)1 RA] T e
=_125 e
e U

13




I L?dm%lunfg! Use order operation and find the value of each of the following

[ a5-12+32=...... B)sx14-82=... ST
Bls-6)x(30-28y=...... 72+9+4x(-5)=...... e gl
) - 15 H8p=...... [6] 56+ 7+3x (-8)-2x13=.....

42 B (-T)+36=...... 3x942-18}+6=...... st g
- 811 3+5% 4 = ... L B S i

- 214 =i (- B)x|- 16}+(2)- 2))=......

. Fish: Ahmad hunted 24 small fish and B big fish, and his
brother hunted one half the quantity of small fish, and
3 times the guantity of big fish, finally they ate in a meal
tagether 6 small fish and 3 big fish. How many fish was
remaining

The gquestion13 is simillar to examipe 3

6x12-65 49 =......

@ @7-Dx(2 -2 =

8 49+ 7 +6% (-9)-5x14=......
D 35k () +61 =

6% TH3-15[+5=.....

58 |- 641+ 41+16x(-3) = ......

Stationary: A teacher gave to 34 pupils the following
: stationaries (copybook, pencils, and erasers), each
pupil recieved 8 copybook 6 pencil and 4 erasers.
How many eachpiece had the teacher given the pupils?




- Colored pen neils: Sura bought 5 cans of colored pencils, each
can contains 12 pencils. She took 20 pencils for herself and she
gave the remaining to her four sisters equally. How many pencils
had each sisters?

had increased to twice, they are arranged into four bams. How
many Deers in each barn?

Tt_'mpl_'ratul"l_*: A scientific researcher recorded at south pole 4
records of temperature within 12 hours, the thermometer
indicates every four hours as shown in the table below:

Time Temp C°
10 morning -16
2 noon raised 4 dagrees

6 afternoon the temperature was. half of the temperature at 2 noon

10 avening decreased 3 degrees with respec to 6 aftemoon

what is the temperature at 10 evening?

(W ....................................................................
: @ Challenge: Use order operation and evaluate the following
L i) (3]- 7 % 6] + T|- 8] =..... ii) 10 - 7]-5] - 32+ |4 = ...
Open problem: Put the number (72 |-9|, - 3 , 6)in a suitable place of
number sentence to get the given result
R R S R o =-10 1y S ST e + (....) =54
' Numerical Sense: Put negative integer number such that its satisfies the
following number sentence
) 3)....|-4]....1=0 i) 18 +.....| = 3....|=
(Write e resut by oeing ;,;;,;.;'.JF;;;.,;;; """"""""""""""""""
2-10] = | =20 |+5 |- 30] +(-15)=......

---------------------------------------------------------------------------------
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Algebraic Statements

[den of the lesson ] ==

= Writimg the algebraic sitements  Thare were a number of apples in
# Finding the value of algebraic the basket, £Zahra took 3 apples

: E and her mather added 3 times of
Vocabulary: A
o Wikriakisa: remaining. How can you express
« Algebeukc stasemen the number of apples in the basket =
» Finding the value af alghmic in each case?

sinlement

[1-3-1] Writing the AlgebraiStatements

Variable: it Is a symbol which represents a number and the algebraic statement is a set of
variables and numbers which are joined by arithmetical operation

Example(1) Write the algebraic statement which represents the number of apples
in the basket:
First: After Zahra took 3 apples.
Second: After her mother added a number of apples which was 3 times.
First: Consider the number of apples by the variable A
Therefora the remaining apples in the basket is (-3
Second: Mumber of apples after the additional is JI(X-3)

Example(2) Write an algebraic statements which represents each of the following:

1) Greater than M by sixteen : #1+16 i1} Less than L by ten :1-10
1i1) Greater than (x-2) by five {x-2)'+5 i\.f] Less than Y+3 by 4 raised to power 2 - (V+1 -4

V} 4 times F+6 raised to power 3; 4(F 16 1l.fi] K-3 divided by 8 v (K-3)+8

Example(3) IFruits: Suhair bought a number of strawberry julee cups ir
amount 1500 dinars . Write an algebraic statement to
rapresent the price of one cup.

Represent the numbes of cups of juice which Suhair bought by the variable 1
Therefore the price of one cup os 15004 whic is the required algebraic
statemant

16




| 1-3-2] :Substitution in Algebraic Statements

To find the value of algebraic statement is io subsiiute the variable of algebraic statement by a numbar

Example(4) Find the value of algebraic statement of each of the following by using
the given variable

) IX-5+,X=20
3X - 52=3%20-25

= 35
i} 6(Y+3)-52.¥Y=-4

6(Y+3)-52 =6(-4+3)-52
= 6- 52=—58
i) 3(12+Z)-5(72+2),Z=8
3 (72 = Z) - 5(72+ Z) = (72 = 8) — 5(7248)
—9x9_5x80=-319

Example(s) Find the value of algebraic statement of each of the following
i) I-18|+X*-99 ,X=9 (Substitule X oy 3)
18 |+ X2-99=|-18 |+ 9*-99
=]18+81-99=0
i)  3*Y+(-3Y)-|-36| H2Y), Y=-9
R Y+ 3Y)- | -36 [+2Y)=9(-9)+ 27 - | -36 | +QY-9) (Subsituie X by 5
— 81+27-36+(-18)
=-3+2
=7 |

Example(s) Bassam drew a picture of IRAQ map which contains
an Iraqi flag, on rectangular paper its length exceeds 11cm to its width,

Write an algebraic statement which represents the
area of the picture,then find its area when its wldm‘

is 39 cm.

Let width of picture D J.I.I
Therefore the length willbe  D+11 . I.. I.
The area = Dx(D+11) , D=38

Dx(D+11) = 39x(39+11)
= 30x(50)
= 1950 cm®

17




I Undi?:anding Write algebraic statement which represent each

of the following:
0] Greaterthan Nbyeighteen [ Lessthan Y by thiteen "7 7o
- Three times (x -2)* . K - 3 divided by B .2
5] T-3dividedby T +3 18 Seven raised to power 3 multiplied by (L-9)

Find the value of the algebralc statement of sach of the following by using
the given value of the variable:

Rl 3(Y+8)-67,Y=-4
2(2-5)-3x9,2=-30 [{ 2%64+D)-3(72+ D), D=8 || "
B |- 15+ V335,V =6 [3] 4Y +16-| 48/ +2Y,Y=-8

- Birds: Number of birds had become four times the original
number i 20 birds had put inside the cage and the remained
birds were distributed among 6 cages. Write an algebraic
expression which represents the number of birds in each cage
and then find the number of in each cage, if the number before
increasing 32 birds :

i's

[he gueshion is simiar (o exampie J,

(" Solve the Exercises _ Write an algebraic statement which represents each
' of the following: :

. Greater then x by nine raised o power 2
. 8 Five times (M - )2

. I8 (- 5) divided by (Y +5)
Find the value of the algebraic expression of each of the following by using
. the given value of the variable:

‘W8 4(y-71-100,Y=-10
@ (56-D)-441-D). D=7
‘W8 6v+18-|-36/=2v, V=26

. [20] Transportation: A train started from Baghdad at 12 noon
directed to Basrah, and travelled 400 km of velocity 80km/h
; but the velocity had been decreased due to maintanes
works so it had arrived Basrah at night 9 o’clock.

C Write an algebraic expression which represent the
decreased velocity of the train if the distance between
Baghdad and Basrah is 560 km.




on two sides along one of two streets of Baghdad

of the treets if the length of the street is 10 km.

Doves: Adnan has doves three times of Tahsin
Write an algebraic expression which represents

the number of doves that Fuad has and Find the
number if Tahsin has 14 doves.

23 Food: The tables indicates the quantity of

city. Write a statements that represents the number
of trees planted on the street and find the number

has and Fuad has doves twice of Adnan and Tahsin

' Solve life problems e

Trees: If two trees are planted on every 5m long

R S ——

carbonhydrites among different food, according
to the following table: Write an algebraic

expression which represents the quantity of

carbonhydrites in N cup of vegetable and 3 fruits

and N cup of milk, then find the quantity when

O I L T T T e e e

N equals 4

Food The quantity of carb, i
Gup of veg, 12 gm i
Cne piece of fruit 17 gm :'
Cup of milk 14 gm I
Cup of bread 13 gm

T T Il T R rF T T IEF T T T F T T T rE T I rF TR T I T FEr ST rFrFrrErFTI I T rrr T rTEYYrTIIYILEITY”

\ 24 Challenge: Find the value of an algebraic statement of each of the following

3 by using the given variable:

Di) 3[X-3(% [X-4{ +6]-2, X=6 i) 75-BIY-12}- (2Y+ 6] ,Y =15 |
Open Sentence: Put the number instead of variables x=24, y= I-361 in the
- number sentence to get the given result -
i) X (2)3+Y~+ (-3)=-44 ) (2Y-70) = (X -2 =0 i
' Numerical Sense: Find by using your sense the value of each
: statement :

Li) 3[X-4) % 4Y+6], X =14, Y=16 i) |S+3[+4|V -3}, 5=23, V=4

& B

Write The result of the algebraic statement by substituting the given vanahlai

3-X| * |-30+ 2* |- 2X| ,X=1



Solving Equations with One Step

Idea of the lessom:
w Salve e equation that eontains addésub

A cowboy has 128 goats
» Sodve the eguation that conmins muk&diy

(male and female). If the
Vacabulary,
« Salve the equaticn that contmins sddition number of male goats
were 25, How many

» Sollve the equation thot contmins subiraction
female goats he has?

& Sofve the cqustion thes eontaing. mulikpdi o
= Salve the agquition thit contaims division

| 1-4-1] Solving the Addition and Subtraction Equations

Addition equation: It is an algebraic expression which contains equality and
addtion only the solution means to find the value of the unknown value

Subtraction equation: It is an algebraic expression which contains equality and
subtraction only the solution means to find the value of the unknown value

Example(1) Find he number of female goats

Let the number of female goats be = X +25=128
Therefora
First method : By using Mental math. X+25=128
write the equation
103 +25= 12§
X=103
Second method : Using the relation batwean X+25=128
addition and subtraction X =128-25
X=103

Example(2) Solve the subtraction and addition equations by using the relation
between addition and subtraction

i) Y- 8=|-30| = Y=|-30/+8 — Y=30+8 — Y=38
i) 45-7Z=9— 45-9=7 — Z=45-9— Z=136
)X+ 11=-33— X=-33-11 = X=-44

20



Example(3)

Honey: A farmer gathered from his honey hive 36 kg of honey,
if he took for himself a quantity of the honey and sold 28 kg of the
remaining. How many kilos had taken to himself?

Let the number of kilograms that took to himself be M

Therefore: 36-N=28
Lise the reflation belwesn add.and subt N=36-28
Therefore: N=§

the number of kilograms that took to himself be 8 kg

| 1-4-2] Solving Multiplication and Division Equations

Multiplication equation: It is an algebraic expression which consist of
equality and multiplication.

Division equation : It is an algebraic expression which consist of
equality and division

Example(d) Funfair: A 160 persons got in a air wheel, if every cabi
takes 4 parsons.How many cabins were in the

air wheel?
Let the number of cabins be ©
Therefore:
4=xK=160
K=160 + 4 Use the relalion batween mull. and di
K =40 Therefore the number of cabins are 40 cabins

Example(s) Solve the division and multiplication equations by using the relation
between multiplication and division
1) X+T=12 = X=7T%x 12 — X=84
i) 42+ Y=-6 — -6xY=42 — Y=42-+(-6)— Y=-7
i) Z x |-5|=45 — Z=45 + |-5] —» Z=45+5 — Z=9

Example(s] Cheectah: Cheetah is the fastest tiger ever known
in its family. Find the distance that
cheetah travel within 3 hours by speed

of 90 km/hr
Let the distance travelled be [
Therefore
D+3=90
D=00)=3 lise the relation hetween muit and div

D=270 Therefore the distance travelled within 3 hr is 270 km
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" Make sure of your

understanding
Solve addition and subtraction equations by using arithmatical sense
F] X+ 4=56 2] v-13=136

Bl 77-z=13 4] 61+ X =19
Solve the addition and subtraction equations

Gl X+24=15 5] v-78=23

@ x+22-142 B 18-v-|18 o sxarmpl
Solve the division and multiplication equations

8 xY =64 g x+7=-16
12N=-84 3 -3«M=39

5 33+v=|11 0 x4 =136

E SPACE: The difference of the temperature on the
surface of the moon towards the sun and
the opposite side is 295C°Find the temperature
on the opposite side if the temperature of the
side towards the sun is 107C°

l Solve the ExerciessTTTTTmTmmmmammmammemmmees I

. Solve addition and subtraction equations by using arithmatical sense
g 88-2z=50

B3 10+ x=26

| Solve the addition and subtraction equations

B8 M-44=-36

@ s7-v=157

Solve the division and multiplication equations

B s+13--13

B 9 < M=281
B3 121+ Y =1 B X +I-71=205

@ (50ld: Sura bought 450000 dinars bracelet of gold. What is the
price of one gram of gold if the weight of the bracelet was 10 gm? '@V



‘ Solve life problems '

=

Climbing: A climber climbed up the mountain for
a heiht (L) meters above the level of the sea,
and stopped for a while and climbed down a
distance 30 meters, so he was at 180 meters
height above the level of the earth. Find the
highest point that the climber had reached. ;

R R

Ships: A ship contains 320 containers stopped at Basrah
port and unloaded half of the containers and departed
the port How many containers had remained on the
board of the ship?write multiple equation for the problam
then find the solution.

27 Diving: The coral depth is about 180 m below the
5 level of the sea, if a diver dives towards the coral

: and get down 75 m below the level of sea. Find the
: depth that the diver must reach the coral depth.

_________________________________________________________________________________

Challenge: Solve the two equations and determine whether x = y or not

L) X+T=100 , 71-Y=|-20] i) 3X=6 , 4B:Y=2

Correct the Mistake: Muntaha solved the following equations 3% = v = 37
5 So she wrote V = 32 determine the mistake '
i of muntaha and correct it ;
Numerical sense: Show the probability that the value of variable x positive or nagative
+ 1) X =negative integer x integer numbar '

+ i1) X=negative integer + intager number



Square root and cubic root

[ddea of the lesson:

Finding the squane rool of
; ,.,1@'.1:, im:;, B mﬂ_n;ﬁ;m Bassam drew a tablo of

» Finding the qubic root of inieger ~ SQUare shaped garden its | X =
area was1296 cm?. What is | o 4

Voonbulary: the ier']gth of the gardﬂn that 2

® Spuare oo ] % ™o

< Pytiigrion Bassam had drawn 7

= | & Cubic root

|1-5-1] Square Root

To find the sguare root of a positive integer we follow the steps:
1) Factoriza the number into its factors.
2) Take one factor from each pair of the equal factors.

3) Find the product of the factors in 2.
Example(1) Find the length of the garden 1296 | 2
Let the length of the garden be L 648 E)
Therefore the area of the garden is
L' = 1296 oy 2)
162 | 2
L =+/1296 g1 3
Factorize the numbar 1206 inio its facior )
1296 =2x 2 x2x 2x3xIxFx 3 2 |53
=2"x 3" 9 3
Take one factor from each pair of equal factors 3 3)
L=v1296 =2°x 3
= 4xQ l

= 36 ¢cm

Pythagorean Theorem

In a right angled triangle the square of the long side is equal to the sum of the squares
of the other two sides,

Example(2) A right angled triangle whose

right sides are 5¢cm , 12 cm. Li=54 122
Find its hypothenuse. =75 + 144 = 169
L =+169 =13 cm

24



[1-5-2] Cubic Root

To find cubic root of an integer follow the steps:
1) Factorise the number into its factors
2) Take one factor from each equal three factors
3) Find the product of those factors in 2

Example(3) Find the cubic root of the integer

. i} "'l..lJ 12 T FECIORASE (e NUTTDE!

f25=5
i) 8= Factonse the number

- 8= 2% -2 %2 = (-2)

Y8=-38 . 8=2)

=-2
Example(d) Tortoise (Turtle): A turtie lays a certain quantity of eggs _
in the sea. Most of hatehed eggs are eaten by fish. f a
small turtles equals the cubic root of number of alived

of the whola number of aggs, find the number of alived
turtles if the number of whole eggs is 343.

343 =......

MI=TxTxT=T
3343 =7 number of turtles

Example(5) Find the value of the algebraic statement state in each of the following

by using the given variable

i) X—16+7.X=10 Substitute the variabie, find th

X-f16 +7=10-4+7=13
i) 62(N++/25)- 3(N+3125), N=30

{'F'_E= -2 Pt the negative sSign culside the rool and factonze

6°(N + 4/25) - 3(N +3/125 )= 36 (30 + 5) — 3( 30+ 5) Substiute the variabis

=(36 =x6)— (3= 35)

=111

1"]{‘\1’% = \Ilrﬁ_4} + ]3 M = M - 2 Subshfote the vanabls, find the

(V36 JGA)+ 13 M= (6~8) + 13x 2 rootand then i he resu
=-2+26=24

25

e e A

=216 - 105 PSS i



' Ma oot Tr’““r Find the square and cubic roots of an integers:

m Ja-.... Bz S

3000 =......... 512=........

Bl 27 - S26= ——

§5 ABC is a right triangle in B, if AB=12 cm , BC= 8cm Find the hypotenuse AC
Find the value of the algebraic expression of each of the following bu using
the given veriable

X - 25 +9, X=20 ¥+ 427)-24, Y =36 [Mequesten
72+ J16 M-31,M=-4 [ 8 4125 +2 J4-K,K=15 =mess

. Gm‘:mulr}’: A house is buill on a square shaped ground
whose area 1600 m?, Find the perimeter of ground,

I, Solve the Exerclses i the squaﬁ: -and cubic roots of an mtegers

05 @

6 Y5 - F129=.......

; |17 ABC s a right triangle in B, if AB=4m , BC= 3m Find the hypotenuse AC

: Find the value of the algebraic expression of each of the following bu uning
the given veriable =

08 3% - /49 +24.X=10
8 Yooo +2 25-Y,Y=17

Geometry: A builder wanted to macavamize the floor of
- dinning room by arow of flagstones sequre the area of each
flagstone was 400 cm?. If the length of the room needed

: 25 flagstone. Find the length of the room

26



5]1[111: In one of the festival, a square shaped area of
B1 m? was restricted for dropping parachucists on it.
Find the side length of the given area,

Fis hL‘I'}-’: A square shaped zone of the sea was
restricted to allow hunting boats to hunt fish. Find the
side length of the zone ifthe area was 25 km',

EEEEE R

Garden: Karem planted agrass in his square shaped
garden of the house, bul he made a path width 1m

EEETEErE e w

around the grass. What is the area of the garden where E
the area of the grass was 64 cm? 7
[ Think :
i . Challenge: Solve the two equations and determine whether x=y or not
L) X+8=f49 , Y-327 =18 iy 2X=3-64 . f3g = Y=-3 :
. Correct the Mistake: Enas solved the equation - 54 | = V = /8] ;
i and wrote ' = -6 determine the mistake and correct it ;
. B8 Numerical Sense: snow the probability that the value of the E
venable X (positive or negative)
E X= ffpucstive integer X .E'Jr|mgggr r

Write mTh& resuit--:rf an a[gahrai;:: expresé-i;:-n-
i ¥-125 +|-20/-2 25
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ldden of the lesson:

Using the puess and A square shaped are was

check to solve the restricted of exploring oil -
problem whose ara 144 kmZ, Find the |
length of exploring zone

(Under&tand e S Ay SR ——

Whal s he glven in the problem: An exploring oil, square shaped zone whose area 144 km?.|
L What s wanted To find the length of the exploring oil. :

How can you solve the problems ? I
Guess , check and correct answer until you reach the comrect answer :

___________________________________________________________________________________

The Length of zone x Area of zone x*
j 10 100 100 less than 144 i
; 11 121 121 less than 144 5
5 12 144 correct !
Therefore length of exploring oil zone is 12 km

' Check Area of exploring oil zone equals 144 km?. Since the zone is square
! shape, so the length equals the width and the area=square of the length

Therefore The length of the zone

§ J144 =12 i

S0 the gues is correct



Problems

I Diving: A diver got down of depth 40 m below the
level of the sea and stopped there, while another diver
got down to twice the depth of the first diver and stopped
there too, then a third diver got down twice depth of the
second. What is the depth from the level of the sea got
by the third diver.

B Memorial Monument: The statue of liberity is one
of the distinquished landmarks ol AL-Tahnrsquare in
Baghdad,it is a rectangular shape. If the length of the
statue is 50 m and the area is 200 m? Find the width,

n Health: The doctor measures heart impulses for 10 second
and multiples by 6 o get the number of impulses per minuta
if the heart impulse of Ghazi was 120 per minute, so how
many impulses of Ghazi's heart in 10 second.

e

. Hair pin: Dena has 27 pieces of hairpins, and her & 3 q;f;

sister has a number of hair pins equals the cubic
root of the quantity that Dena has. What is the number o ;;

i1

of hairpins her sister has?

i

%

'y

L3
=
"%

s
#
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Chapter Test

Using the properties of the operations to calculate mentally

W= W (17+8)+2=_...... B (13=11)x5=.....
A 6 x30+3) = B Ux02=0000 B 7 1x13) =0
Write the following number by using scientific notation or digital notation
i 3 =.... . T=.... M 15=...
0 (= .... N 21 <10 =..... 24 107=.....
B 64=...... B 125=...... 151000 000 =.....

Using order of operation find the value of each of the following
8 (32-9) % (14-8BF=...... 0 88 1147 x(-4)=..c0u.
W (5x22)-(6%15)+10=....... 19 72+9+3x(-T)-3x12=
20 |- 36+ 6+ 13x(-3) =..... 2L |- 45 1017 (-17) = ......

Write an algebraic statement which represents esach of the following
22 Greaterthan X by raised 1o power 3 2%  Less than TR by 50
24 (H - 45) divided by (H+4 ) 23 R raised to power 2 Multiplay by (Y — 5)

Find the value of the algebraic statement in each of the fellowing by using the givenvalue for the
variable

% 12X -7"+5 .X=6 37 3(Y-8)-200.Y=-20
2 47 (L-5)—9%62,L=-35 29 (72 M) 331-M) , M=9
30 |- 14+ X-36,X=3 31| 2V =4 |48+ 2V, V=-12

Solve the subtraction and addition equations by using the relation between addition and subtraction
$ v+125=135 3 M-33=-66 5 64— =172

Solve the division and multiplication equations by using the relation between multiplication and division
B 9xL=#63 i S+7=-21 M 1IN=-52
38 -11) % M =99 B9 -125+ Y =25 40 X = |-8 =256

Find the square and cubic root of the integer

S . 42 fed=........ N A00 =
MR T 45 729 = . 46 \-1000 = .nenn

41 ABC right angled triangle in B whose AB = 6em . BC = Scm find the hypothenuse AL .

30




Chapter &

. 1 Concept,Ordering and Comparing the Rational Numbers
£ 2.2 | Operations with Rational Numbers

Lesson

B

-3 | Percentage and Estimation
._:i-al'?: Gain and Proportional Division
.5 1 Direct Variation and Inverse Varnation
0 6 | Estimation of Square and Cubic roots

After the examination of degree look was ,E, , the numhar% 5 rational number




Write the fraction that represents the colored part

o

® f\
\L/

DO
£
9

Express the following fractions in the form of figures
1 3 4
o . | ok
ﬂ Link each fraction from the first row to the one equivalent to it in the second row

E E 3 E —ﬂ first row
30 21 0 20 16

2 L 2 4 4 second row
4 15 8 12 7
Write the suitable numberin =
4 | $ || 2 14 3 [ ]
;ﬁ —_=— ]_'E.'- _— i'_ﬂl — = ’t A e
.ﬁ 12 9 27 L | 49 .5 20
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=i |dea of the lesson: i -\,:,I. '.
==« The definition of A class of Egzisﬁl;;ﬁwhn
= Rational Numbers prefer the following fruits :
<. *Thecomparisonof 45 gydents prefer orange

g and 4 students prefer apple.
= Rational Numbers 3 &5
= "u'-:..l..uhl.ll:n':.'
“~  Rational Numbers

[ 2-1-1 | The Definition of Rational Numbers

The numbers that can be written in the form of fractions are called Rational
Numbers. They are symbolized by
The rational number is any number that can be written in the form of a fraction

as % where a.b are two integers and b =0

"a" is called numerator and "b" is called denominator
The decimal numbers, decimal fractions, fractional numbers, regular fractions
and integers are considered rational numbers.

Example (1) : The number of students who prefer any kind of fruits can be expressed as !

The rational number thal represent the number of the students who prefer orange is ;—;

The rational number that represent the number of the students who prefer grape is i
25
The rational number that represent the number of the students who prefer apple is i
25
Example (2) , Express the following numbers and fractions in the form of
Rational Number
5 -
iJI-% i) I%:% i) 5=T iﬂ—?:—l?
3_10 . 7 . L 0
¥l 1== = = — - | = — = mr—
5 vi) 7 i Vii) 5 3 viii) 0 |
Example (3) : Express the following decimal numbers in the form of Rational Number
: 11 . 5 3112 - 3
i) Oll=— W) 0.5=—  1M}3]112 =— v) 0.3= —
100 10 1000 10
21 ; 33 . 33 32
' = — vi) 0.33= — 033= — ¥ 3.2=—
v) 2.1 T 1) 100 vii) 0.03 1000 ui) 0
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| 2-1-2]  Comparison of Rational Numbers

You have learnt before the comparison of fractions and now you will learn the
comparison of rational numbers.

Example (4) :Compare between the rational numbers using these symbols

(=25 %)
_ 3
"3 6
- 3 : ] 2x2 2 1 3
fard ! 5 ——=— D — =
6 = 6 e 3 ix2 6 3 f

Tum both fractions into fractions of similar denominators

o A
i = —
) 3

5 5%5 25 4 4x7 -2

— Y e " s & —

7 Tx5 35 5 5x7 35

. 2 _ a2
3 3
a X =3
57
iy £ |2
213

Turm both fractions into fractions of similar denominators

1_1x2 2

2 2x2 4

DA R

4 4 2 4

Note: 2=% = axd=exb
b 4

34



[2-1-3 ] Arrangement of Rational numbers

You have learmth arrangement of fractions and you will learn arrangement of
rational numbers,

Example (5] Arrange following rational numbers from smallest to greatest

dieat s
6

23
b=
’ 10 Turn the decimal nember into a regular fraction
1 13
s Turn the decimal nember into a regular fraction
o
% = % . IE = :—; Turn both fractions into fractions of similar denominators
65 69 : .
— By companng two positive fractions
0 0 - I l |
s T 23> 2- -24<2—-< 23
10 6 4] f

f Em sure of your
understanding rhis Gt

Express following numbers and fractions in the form of rational numbers -2 sl 1o

axarmpla 2.8

0 o3=..... B s-.... Blio=... PAE e i
B .. Bos=c @i Bel-....
5 9

Compare between the rational numbers using symbols"' = | > | <

- A E 2 84 Srm3 s
et Ty . I ) — il S (TLES
E 4 I IE E' m 4 ? 14 sl
3 5 9 4 6 4 Erampls
"E.F. i il iﬁ Ll oF s a2
B3 5 0 o] Jas
Arrange following rational numbers from smallest to greatest _"I"‘I'*_'*_*_'j-' i
ﬁ n_.-'-:._'ll.llu_..'.'.'":ll :

345, 32, 35
Arrange following rational numbers from greatest to smallest ,

m: 4 3
3'?'5

i@ Length usame is 1.43m tall, Mazen is 1.45 m tall and Azhar is 1.47m tall.
Use arragement of rational numbers so that they stand from the tallest to the shortest

according to their heights
35



- Express the following numbers and fractions in the form of rational numbers.
E 09= i S i 28=..n. EBH 341=. :
— :
D Bl B = -
[ . ?' :
Compare between the rational numbers using symbols = , = , =
‘Em 1] 275 ,:
g . ) 7 7 5 .
: g | :
B9 |— 21— -
, & Ty T |

L Y T T R Ty N Ty

- Eﬂl'-"ehfepmhlﬂma T I T R ———

School: A school has 20 teacher of which 12 are female.
i) What is rational number that express number of female
teachers at that schoaol 7
i )What is rational number thal express number of male
teachers al that schoaol 7

Sport: The Iragi Team won the fourth place in the football
in the Olympic Games that happened in Athens in

2004.VWhat is rational number that represent Iraq's

. place compared fo other winning 4 teams 7

+ [28] Nature: Water takes spaces ob about 0.71 of the Earth's

¥ surface. Express ratio of water with rational number.

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Challenge: Hiba has got 0,455 kg of gold and Hala has got 18 \hich one has

more gold 7 20

Numerical Sense: Samer studies 3 hours a day to prepare for his lesson.
Express with a rational number how many hours Samer studies 7

Write
An equation involving hours a human sleeps daily according to number of hours of one day
in the form of rational number,
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Operations Over the Rational Numbers

eaten out of two cakes.

=
: dea of the lesson: Sami at&% of the cake and
|

<! Four operations on the Amjad ate T of another cake.
= rational numbers What is the rational number of
S ) What Sami and Amjad had
—

=,

| =

Addition of Rational Numbers

You have leamt before four operations on integers and you will use four operations{+.—.%.+)
on the rational numbers

Example (1) To find rational number of what Sami and Amjad had eaten we add both
of rational numbers.
1 2
- + —
4 35
In order to unite the denominators
3x] i 4x2 _ 5 & 8 Multiply the numerator and denominator
5x4 4x5 20 20 ufthafral:tiun% by 5
o 3+8 :E Multiply the numerator and denominator
20 20 of the fraction % by 4
% what Sami and Amjad had eaten

When adding two rational numbers of similar signs, add their absolute values and
their sign for result.

When adding two rational numbers of different signs, subtract their absolute
values and use the sign of the number with greater absolute value for the result.

Example (2} Find the result of {-4.5)+(-2.9)

. The numbers are of similar sign
(4.5)+(-29) g

€ |43 =29 Write both numbers in the form of fractions
(-4.5)+(-2.9) o + | 0
%+%=+% Using absolute value
(4.5)+(-2 .ﬂ}:f—; Sign of one of the numbers
(4.5)4(-29)=-74 S0

37



Example (3) Find the result of (-6.8)+(1.7)

(-6.8)+(1.7) The numbers are of different sign
-68 ‘ Write both numbers in the form of fractions
f:i -% =% Using absolute value
( 6. 8)+l 7_% Sign of one of the numbers
=-5.1

[ 2

When subtractmg a rational number from another , add the first number with
additive inverse of second

Example (4)  Fing the result of

A 2 s 22)
4 6 12

5 11 22 5 _1
4 6 2 12 12

Result of multiplying (dividing) two numbers of same sign is a positive rational number
Result of multiplying (dividing) two numbers of different sign is a negative rational

number.

Example (5) Find the result of
1) 425 x (-3)
-1275
ﬁ 4 (-3) = Result of multiplication of a positive number by a negative
100 100 number is a negative number.
11 9 ( 12) Result of dividing a negative number by another negative
4 5 number is a positive number.
? % %: Turn X to +and then flip the fraction.
L"f_)f_(.__s_l Multiplying the numerators and denominators
(4)x(12)
ﬂ A negative number X a negative number is positive number
48
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| Make Sure you understand

' Find result of

5-4,ﬁ+{

3§
5E345

i 210x(-2) @ ax112 -5%(-3.1)

(oo Find resall of the followings T -

ELLTEEL R YR LS RS RS TR T ERL TR E P

g 2
—
9 3

the followings

’ 4 2 ; 5 4 7 3 Q1 -4 are similkar
-1-1' —t = 3l —+= 4 —+—
6 3 . 6 9 12 8

o Bx@mpae |

Q5.7 ara similkar

37) [6) 46+ (-79) [7) 85+ (-96)

i esarmpi 2.4

E E ﬂ E QK- 1Nare simdlar
e s 10 15 lo axample 4

LI L0- Ld Sre Sarmlla
bo axample 5

g#-]ﬁ% ﬂ j+:-E

11 8

8 e
9" 12

R ] . (I

2 bR .2 .8 .
3 0 5 :
=3 13.2: 2
10
_2
7 :
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q Solve life problems e e T e e e e
e L 1 ,.

5§ Pastry: Sarah bought 3 3 g of white flour and é kg

of brown flour l.'u prepare some pastry. How
much flour has Sarah bought 7

291 Electricity: Three electric wires equal in length, one
of them 2.25m long. What is length
all three 7

88 Drawing: Ahmed painted a picture of % m in length
and 3 m in width. What is the area of the
picture ?

E Tape: A Tape which is 3,—;— m long was cut to 4 equal
pieces. What is the length of one piece ?

L

S IR :

82| Put suitable sign for number between the brackets 4 x (10.1) = - 40.1

m What sign should be given to two numbers so that when they are multiplying sign
of resulting number is positive

34 Find the result (-1) x (-3) x (-3-2)
3

- Absolute of two rational numbers % '3

Give them suitable sign so that when they are added the result is%

___________________________________________________________________________________

' Write Aproblem of diving two rational numbers such that the result is
a negative rational number,
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== |dea of the lesson:

= * Finding percentages

e

= Vocabulary:
= « Percentage

o

Some stores decrease prices
of their goods such as clothes
and electrical devices by
different percentages during
some specific days.

And sometimes the prices are
increased by different
percentages as well.

| 2-3-1 | Percentage

Percent is a rational number of which its denominator is 100 and 15 symbolized
by %. Rational numbers can be turned to percentage using equivalent fractions.
The percentage can be written in the form of a decimal fraction,

Example (1) i) Write the rational number ﬂ in the form of percent.

20

— =%

100

100

Write the numerator with symbaol of percent,
Itis read ' 20 parcent ' .

il) Write the rational number 33% in the form of decimal fraction.

13%=—0
100

33

—=(.33

100

Write the percentage as a fraction with the denominator 100

Write the fraction in the form of decimal fraction.

Example(2) Purchase: Samir wanted to buy a watch with 50000 ID if the discount on price

’
EI}%=£=l
100 5

-3 w 50000 = 10000  Find result of multiplying percentage
5

So the discount an the price of the watch is 10000

50000 - 10000 = 40000  Subtract the amount of discount

of the watch was 20% what is the price of watch after discount 7

Wrile percentage in the simplest form

from the price of the watch.

40000  the price of watch after discount
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[ 2-3-2 | Estimating the Percentage

You were thought the percent and you will learn its estimation,

Example (3] iy Estimate percentage of the number E

24
E i E Approximate the denominator 25 = 24
24 25
15%x4 &0 Find an equivalent fraction with the denominator 100
25x4 100
m L 5
= 60% Estimation of the percentage

i) Palm: A plantation where trees are sold has 8 paims which produced shoots so the
number of palms has become 23. Estimate the percentage of increasing palms.

Use yhe approximation to estimate percentage
23-8=15palms
Increasing number of palms |5
Ornginal number of palms 8

E 1_6. Approximate the number to put itin

5 5 simplest form
15 2

Put the number in the simplest form

8 |
2x100 = 200 — 200% The number is turned to
1x100 100 percentage.

Example (4) Tourisim: A hotel of 54 rooms , 11 of them are empty . Estimate percentage !

of the empty rooms.
Number of emply rooms 11
Total number of rooms g 34
n_n Approximate the number to put it in
54 55 simplest form
ﬂ = l Put the number in the simplest form
5 5
1x20 20
= = 20%
Sx20 100
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'_ Make sure of your understanding ~ Vrite the following rational numbers in the form of

T - -

percent.
I ™ !_d ?# ] -9 are simdla
]'m |ﬂﬂ 1[]"]' & axamanle |2
Yo 50 e 61
10 10 10
20 79 il
= ] — —
- 3 B =
[10- 19-are simillar
Write the percentage in the form of decimal fractions for the followings. o ceampin |
1) 17% i) 29% i3 ose [Hee [ %
03 16% T8 28% 07 92 67% 35%
Estimate the percentage for the following numbers
=9 21 =49 99 ' 3

. Birds: The next schedule shows the colors of birds in a cage . Find the estimated
percentage of the birds' color.

i 25 are simillar

o example. 1.4

Birds Colors
21 While
18 Yellow
20 Blue
(Solve the exercises  Write the following rational numbers in the form of percent |
2 43 79 :
¥, 1':-. =1 ;ir :';::-4. :
7o A 00 00 :
' 10 20 '
' Write the following percentages in the form of decimal fractions :
14% 70% 5

Estimate the percentage for the following numbers

10 3
ay — s 72—
101 . 4

___________________________________________________________________________________



a6 Poultrry:The production of eggs in a poultry ficld has increased from 340
eggas to 520 eggs daily. Estimate the percentage of increasing
of eggs .

Sport: The schedule below shows the sports done by some athletes.
Estimate the percentage for number of athletes that prefer :

Basketball ,Table tennis. Swimming, Biking

Mumber of Athlete Sports
13 Basketball
1 Tabla tennis
10 Swimming !
13 Eiking

5 ¥ of his salary . Calculate the amount of the increase and the employee’s

Employee eams asalary of 500000 ID, ifhereceived a yearly allowance of
salary after the ancrease? :

What rational number does this percentage represent 55.5%"

Ayman says estimation of percentage for fraction % 18 70% . If you think
he is wrong, correct the mistake

Which of two numbers Ld and Ehzls a greater estimated percent ?
T pe

' Write A problem about finding the percentage for increasing salary of social

care in Iraq.
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[dea of the lesson:
* Learning the gain
* Learning Rational

Division

lot of people work in trade,
ndustry so they gain money
ey need in their daily lives.
e money they gain differs
ccording to amount of profit
ey gain from their trade
nd industry

Vocabulary:
= Gain
» Rational Division

| 2-4-1]1 Profit or Gain

Y ou have learnt before the percentage and now you will learn the profit (gain)
and rational division
Gain is the amount of profit a dealer makes from his trade or industry.

Example (1)

Maher bought a car with 10 millon 1D then he sold it with
an increase of 10% . What is the amount of gain 7

TOOOCOO0 > 105
T LI
100 10

The amount of gain Maher got is 10 000 D00 x=||—n

=1 000000 .

Example (2) |f the cost of manufacturing a refrigerator is 300 000 1D and
the ratio of gain is 5% . What is the total price of the refrigerator 7

5% = 300000 The amount of gain
5% = I Y Turning ratio to fraction
100 20

% » 300000 = 15000  The ratio of gain

15000 + 300000 = Total Price = Cost + Gain

= 315000 The total price of refrigerator
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[ 242 ] Proportional division

If an amount of 40000 ID was divided between two people equality then the lot for
each of them would be 20000 ID. But if the amount of money was divided with a
specific ratio then their lots would be different.

Proportional division : it is a certain division operation according to known ratio

Example (3) Samer and Ammar gained an amount of money of 150000 ID from
their trade. If the division of gain between them was by the ratio
4:6 then what 1s the lot of gain for each of them 7

The ratio is i
&)
Amountoflots 4 +6= 10

Samer's lot % #* 150000

= HO000
3]
Ammar's lot o 150000

= Q0000

Example (4) A factory of tires produces 2400 tires for small and big cars
with a ratio of 4:8 . What is the number of tires it produces
for ecah (small and big) 7

The ratio is %

Amountoflots 4 + 8 =12

The number of small tires is

i »* 2400 = 800
12

The number of big tires is
% % 2400 = 1600

Example (5) Includes a commercial enterprise 20 empluyees , where the ratio
of the male to female % Jhow many empluyees male and female?

The ratio is —]'

Amountoflots 3 +2= 5
The number of the male

-% w 2 =12
The number of the female
e |

— x 2 =28

v
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' make sure -nl'";].rnu.r mdemtandh'lg find result of the following

1] 9% x 5000000 3% % 120000 3 5% x 200000

o Bxamale 1.2

4] 1% x 4000000 (5] 6% x 350000  [6] 4% x 100000

Find the rational division for each of the following

B 3:5 from 640000 $8) 3:4 from 210000 B8 23 from 100000

W0 57 rom240000 [l 6:7 from 169000 B8 29 from 121000
1 d 071 5are similla

- T from 1000000 lo example” 14.5

i 1? from 25500

i3 ?1 from 320000

Sport: A rectangular football playground with a perimeter 300m
the ratio of its width to its length is 2:3.
What are the width and length 7 Q16 are simillar

to axample 4

i Solve the exercises Find the gain of the following :

e O el T - ) -l

- =

7] 7% x 60000 8 10% x 45000 3
19 20% x 600000 :
Find the rational division for following

20) 3:5 from 320000 6:8 from 42000  [22] 5:9 from 280000 !

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa



' Solve life problems

House: Ahmed bought a house with 220 million
ID then sold it with a gain of 72
What is the amount of money he gained

from selling the house?

T T EE TR

E Balls: There are 721 balls colored red and blue.
If the ratio of the red balls to
the blue ones was 3:4.
What is the number of each?

-

; Cards: Muhannad offered 30% of his cards
group,if he offer 36 cards.
How many card in his group?

. Conclusion:

Ahmed says the following:When we find any percentage
of a number the answer is always greater than
the same number ,Do you agree with his opinion?
Explain this.

.Fruil:-;:

Box containing the apple and orange.if the ratio
of orange to apple as 5.7 How many orange in

the box if you know that the total number of
fruits are 367

O

Write A problem about ratio division 1:4.
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[ 2'5] Direct Variation and Inverse Variation

Idea of the lesson:

Learning direct lrag produces three
variation million barrels of oil
Learning inverse daily. Oil is considered
variation as Iraq's main source of
Vocabulary: economic imports. Any
Direct variation increase in its sales is
Inverse variation an increase in the
country,

[2-5-1] Direct Variation

An increase in an amount according to an increase in ancther amount with a specific
ratio is called direct variation. A mount "A" is directly proportional to amount "B" or A
and B are directly proportional if the ratio of A and B is equal to a constant number C.
It written as A/B=C

Example (1)

If the price of two television devices is 500 000, what is

the price of three devices?

Let A be the price of the televisions and the amount B is
the the number of television devices, where the C is the
price of one television.

A 500000

B

= 250000 =C

) MNotice that price of a group of televisions
total price of TV increases according to the increase in
= 250000 : :
their number, so the price of a group of
televisions is directly proportional to their
3 x 250000 = 750000 number.
Motice in the schedule that the increase s
a constant amount.

the prices of TV 250000 500000 750000
number of TV 1 2 3
%{ 250000 250000 250000
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[2-5-2] Inveres Variation

If a car was driven with a certain speed to cover a certain distance in two hours then
increasing its speed will lead to decreasing the time needed to cross that distance so if
the car was driven with S50km/h then it travels a distance of 100km in two hours and it
travels at 100km/h then it covers the distance in one hour,

Notice that increasing the car's speed results decrasing the time needed for it to cover a
certain distance.

If increasing a certain amount leads to decreasing another one with a specific ratio then
this is called inverse variation.

The amount of A is inversely prorportional to amount of B so the result of their product
remains constant as C.

AxB=C

Example (2)

A plane flying with a speed of 400km/h, it traveled a distance between two countries
in 5 hours. if it flew at a speed of 1000km/h, how many hours will it need to travel the
same distance between the two countries?

F—'
Let A be the number of hours needed to cover the distance
between two countries and B is the speed of the plane.
AxB=C
5 x 400 = 2000km (this is the distance that the plane
travels betweean the countries)
- A x 1000 = 2000km (when the plane flies at 1000km/h)

_ 2000
~ 1000

A =2 hours (the amount of time needed to travel.

Sa, the plane needs two hours to cover the distance between the two countries when it
flies at a speed of 1000km/h.

Example (3)

Complete the following table that shows the
number of trucks and the time needed to
transfer products.

Mumber of

Number of
oy 24 12 8 6 4

Mummibser of
trucks

X
Mumber of
hours

24 24 24 24 24
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EH“E sure of your understanding  Fj|| the tables below indicating the type of variation;

B A 10 20 30 50
B 1 2 4
C 10 10

B A 5 20 50
B 1 4 7 13
C 5 5

Bl a 3 E 39
B [ 9 17
C 3

W4 if the price of 15 chairs was 105000 dinars, how
many chairs can you buy with 140000 dinars?

2] -5 & #rill et

. A bicyclist crosses distance of 3km in 9
minutes, how much time does he needed to
cross 15 km?

‘ B B, ,

Complete the following tables and mention the type of variation,

, A I 2 8
; B 64 32 16 4
? C 64 64
B[ 16 32 64 256
' B 3 16 64
C 2 2

51




l Solve life problems

L]

=rw e mm @

'8 Print: Ahmed types 30 words in a minute to finish
his work within 15 minutes, if he types 90 words how =
many minutes will he need to finish?

TR R
TrEE T E

n Faint: Isam painted a room with anew color
within 12 hours, if Riyadh helps him to paint another
room with same dimension how many hour
they need to finish (considering that Rivad
complete the work with the same efficiency and

speed as Essam )

-
rrETEEEEEEw

R R
T T w

u Production: A factory has two machines to produce
candy. It produces 300 boxes in a week. If a third
machine was added to the factory, how many boxes
it produces in a week?

T R T
rEETET T

EL F T

n Sewing: A sewing factory consumes 300m of fabric
in one hour, How many meaters of fabric is produced
in 5 hours?

TR YR

LT T

---------------------------------------------------------------------

Think

.HA bread-baking oven has got four workers who bake P '
200 kilos of flour within 18 hours, How many worker & # & & & ¥ %

: does the oven need to bake 300kilos of flour during the
same penod?

i
i

L]

frrerrerreree.

r Write A problem about an amount of money firstly distributed among three people and
sacondly distnbuted between four people. Indicate type of variation among the
number of people and their lot from the distribution.
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[dea of the lesson:

- Estimating square roots
- Estimating cubed rools

"v.'m'ulm]nr_v:
- Estimated square rools
- Estimated cubed roots

Estimation of Square and Cubic roots

Squared and cubic roots of

play an important role in fEi‘Eﬁ'iﬂ
mathematical operation In [ =
different sSCignces, But .

sometimes we see numbers
of no cubed or squared roots
because they are not
complete squares or cubes.

[2-6-1] Estimation square roots

You have previously leamt the squared roots and now you will leam the estimation of the

square and cubed rools.

To estimate the square root of a number with no square {a number that is not complete
square), use the closest square root of a number greater than it (a complete square) and
he closest square root (a complete square) of a number less than it.

Choosing the estimated roots of a number is done according to how close that number is
to a complete square, if it is closer to the smallest complete square, we choose the
numbers 1, 2, 3 after the comma as shown in example 1 (i), but if it was closer 1o
greatest complete square then we choose the numbers 7, 8, 9 afier the comma as
shown in example 1 (ii). If the number is at the middle of the smallest and the
greatest complete squares then we choose the numbers 4, 5, 6 after the comma.

Example (1)
(i} Find 17 using the estimated roots.

17=16

17<25 = 17 <5
16<17 = 4<417
41T <5

The smallest and the
greatest numbers are
compared below;

25-17=8
17-16=1

The number 17 is closer 1o
16, therefore;

J17 = 43,42 .4,

53

(ii) Find +/7 using the estimated roots.

T<0 = ‘i'l"?_*ci 3
4<7 = 2<V7

E{v'r?_-:S

The smallest and the
greates!t numbers are
compared below;
9-7=2
7-4=3

The number 9 is closer {0
7. therefore;

J7 = 29,28,27



Example (2) |

Estimate the length of one side of a square piece of cloth
which area is 10 cm®. |

Are of a square = Length of one side x itsalf

Therefore length of one side is; Jio

10<16=> th||']4;] < 4 greater complete square close 1o 9

10>9= \l"ﬁ >3 smaller complete square close to 9

Here 10 is closer to 9, so, the result can be considered as 3

Example (3)  Find estimated root of /28.

The closest complete square greater than 28 is 36
The closest complete square smaller than 28 is 25

28 <36 = 28<6
28 >25= /28> 5

5< /28 <6
Therefore the resull is located between 5 and 6
J28 = 53.52,.5.1 s0, the result can be considered as 5

12-6-2| Estimation of Cubed Roots

To estimate cubed root of a number that does not have cubed root use the cubed root of a
number greater than it and the cubed root of smaller number than it. then find the

estimated roots.
Example (4) () Find /30  using the estimated roots

<4 = Qu"ﬁ < 4 The closest complete cube greater than 30 is 64
The closest complete cube smaller than 30 is 27

27<30< 330 >3

3<430 <4

64 - 30 =34 The number 30 is closer to 27

30-27=3
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(ii) Find 3201 using the estimated roots

.'|||I
Rt R i The closest complete cube greater than 201 is 216

J L I 1is 1
125 <201 = 3201 > 5 @ closest complete cube smaller than 201 is 125

5< 4301 <6 125<201<216
216-201 =15 The number 201 is closer to 2018
201 -125=T76

4201 =5.9,58,57

' Make sure of your understanding ~ Estimate result of the fnllc;winj roots

m“@ m“'ﬁ m 11 g-12 are similar
Ejfﬁﬁ @Jﬁ m to EX:1,3.4

e ias Bl 3

{0 4230 i Vo1 12} V1680

. Area: A squared piece of land with an area of 145 m?,
Find the length of its side using the estimated squared
roots.

213 is - similar
o Ex:2

(Sovetmecrases Futimate reul of the ollowingroots
N K B Vi |
B i |
- 8 viee 8 v
- BV &l ¥710 3

-----------------------------------------------------------------------------------




' SU]VElifEthIME ol L

i
[}

. Garden: A square shaped garden in a house with an
area of 101 m? estimate the one of side of it using the
squared rools.

I T I E R T LT Y A

' Drawing: Hussam drawed a small square shaped
picture , its area was 835 cm?, estimate the length of cne

side of the picture using the estimation of sgiuared
roots.

-

Furniture: Bashar bought a square shaped carpet,
its area was 22 m?®. Estimate the length of the one
side of the carpet using squared roats.

-

. Area: Square piece of land shaped side length 10m , and ancther
land area of more than 20 m first piece, Estimate using square
roots as the side length of the second piece.

-

___________________________________________________________________________________

using the estimation of sguare roots.

.ET‘JE .T—Jﬁ .?+J1_?
7 ;

- 3

Y T Y AR

r Write A problem about using the estimation of squared roots in finding the
squared root of a number such that its squared root is greater than

25 and smaller than 26.
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Chapter Test

Exprass the following numbers and fractions in the form of rational numbers

(1] 49 0.29 2—;~ & 2d 25.9

Compare the following numbers by using (=, >, <)

w 9 4 12— 6 o 4 12
o - |z M =l = 8

167 258 ® 100 L1300
Arrange the rational number from the smallest to the greatest
9] 53 ,4i .54 14,3% ,4% -4.5,4.22 %

Find the result of the following operations

ﬂ M + 3 ﬁ] +% [@-42+(28) [3 76+ (65)

7 19 8 3 1 4
2+ B Bl 84 % (-3 n.3
36 97 @s4x (3 @ g " 5

Write the following rational numbers in form of percentage
m 3 3 4 3
e —— il = p—
B @y &8s 15

If the ratio of gain is 90 %, estimate the gain for the following numbers

24] 102 23] 1250 3624 5487
Find the rational division for each of the following
2012:3 from 15350 300 1:2 from 216 ﬂ 4:5 from 1300

. A rectangular computer screen, the ration of its width to its lengthis 2:3 and it's
perimeter is 130 em . What is the length and width of the screen?

. A street needs 25 light columns, how many columns do three streets need lo
enlighten theam?

“A piece of ground was divided to three pieces, each piece's area was 400m?
What is the area of each piece, if it was divided to six pleces?

Estimate the following roots.

@lvar B8 via BEvsoo Salvso BE 20 @0 7S
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polynomial

o ®
1- ]

(I3 1 Algebraic term and similar terms . g

3-2  Additon and subtraction of smulﬂr alﬁcbran. terms

p—1 L & rl..!ru_1...._ll.‘|

\ m 3 Mulhphcatmn of to algehrau terms |
03 4 Numerical value of a pu]\mﬂmml . - P

]

Funtions and organization of the agenda in tables

Football stadium contain foot on x compartment attended to watch the league match 95
people in each compartment .you can use the Algebric term 95x to calculate who many
to watch the game.




Use the operations arrangement to calculate mentally

i« T RS J—— [ —
Bl (25+35) 29 i B 8 i
R 1) — 3 U E) —

Use the ordering operations and find the result of the following:
[T 6-7) x 10+4)-20 B 100+4+2x(-2)
(0150 +5+4x(-4) [@5-6x100+4-2x(4)
[T(56+7) +(60+3) [3)(6%20)+2(-4)+6

Find the value of the following algebraic expression:

0 ax-¢ . X=3 [#ax+3 , X=4

i 7(x-3) ;s  X=s1 8 V36 y-4 , y=

@ |[9)+y-25 y==-5 837 +4 5 =]
Solve the addition and subtraction equations for the following:

08 xo0-3 Bl z-4=8 Blh+3=12

B 27-2-24 Bl y+3=9 Edv-5-10

y+11 =11 Bg X+|-10]|=5 Bl Vie+y=4
Solve the multiplication and division equations for the followings:

B x-s-2 3 z+6-3 8 r V5 -7

| |
Bl 48+y=7¢ B x5 =2 -K“ iz =
Bj) 71 xy=213 B3 8 x y=64 =

Find the value of the square and cube roots for each of the fiollowing:

‘d'ﬁ# @w‘lﬂl} E*JEI *J14r-i
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ldea of the lesson:
Leam the alpebraic terms
Learn the similor nlgebraic tenms:

’!.-'Lrﬂ&hulu:?.l:
Algebmiic erms
Cocflicient
Vaornble
Similar algebraic terms
Dissimilar algebraic terms

The following figures represent
different styles of the number
of triangles in each shape

i) What s the value of x in figure 47

il} The number 2 is called a constant (factor) and the symbole

¥ is called a variable,

iy While the (2YX) is called an algebraic term.

[3-1-1]

Algebraic term

(2)(1)

It consists of the multiplication of two parts, the numerical part (factor) and the symbolic (variable)

Example (1)

Find the number of the triangles in figure 4

D

We draw the fourth figure by forming right triangles. o
So the number of triangles is 16 or (2)(8) =N 2
and by the symbaols it is written as 2x where x=8 : |
16=(2)(8)
Example (2) Determine the coefficient and the symbalic part of each of the following
algebraic terms
Algebraic n...uu.nJ Symboic Algebraic m,] Symbolic
terms part terms part
i l4xy | 14 Xy i |-3]xy | +3 XY
i | -24zy* | -24 7y i |V1252w]| 5 7w
i | +hkz| | bk i |VI00hK* | 10 | bk
; : 3 .2 1l 2
v Szy 3 zZy A B T BTy X°yZ
v |-léxy'z'| -16 xy'z' v |- TI e _% -
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Example (3) Health: The algebraic ternu% is used 1o calculate the amount of blood in |

human body in liters where H is the weight of a person in kilograms.
Determine the factor and variable in the algebraic term.

|

H _
B B

Lh

Lj = factor [(coefficient)

H =vanable

[ 3-1-2 ] similar terms

They are the terms that include same variables as their powers while factors are not similar

Example (4] petermine the similar terms among the following algebraic terms:

- wy,b,46d,3zy,5d, 2-zy.15b,x, dwy

4
Look far similar vanables with similar powers
Similar terms:
(5d,46d 1, {%z}f._‘-z}; L 1 15b.b Y, % wy , 4wy |

This terms have the same variable
While the term x? does nol have a similar term

Example (5) Match each algebraic term in the first colomn with
similar to algebraic term in the second column

1% column 2™ column
XYy _» Zab
Yak p 56 G h i} Find the similar variable to the same power.
7 31 i) Draw a line from column one to column two-
nm %‘_..—1? nm iil) Repeat the same steps for the rest of the terms.
A
2 / \
~5—od |\ 34xy

6zd / . -9azy
45Gh’ N oed
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f Make sure of your
understanding

r—SﬂWCIhEﬂudsﬁ e e 30 A e

Write the coefficient and the variable for each of the following algebraic terms:

[ -40xy' ......... coefficient , ...... variable
2 152 Wi s coefficient , ......variable shiar. ‘
3] 7abe ......... coefficient , ......variable REES
E '2 WE e coefficient , ......variable

E lﬂﬂc-:! ... coefficient , ......variable
Write five similar terms for the following algebraic term.

o . e e s
Determime the similar algebraic term:
ﬂ E ﬂ ﬂ O G-Tane
“ “ 3}11}, h}“ X 'L'.'}” Z -i|||i|.|rI
EI"}I' H}ﬁKE}’ h} "ﬁx:}, C }-EIHE}' 1o exwimplis

Write the coefficient and variable for the following algebraic terms:
E 24XYZ .oveee. coefficient , ...... variable
: m | =8 [PV i coefficient , ...... variable

; Eﬂ v 121 k2. .coefficient , ...... variable

e T T Y Ty

10 :
@ 1, ST coefficient , ...... variable
E —1 --------- coefficient , ...... variable

Deatermine the similar algebraic term:

03 | -5 |xy a)Sxly  b)Sxy’ ¢)12xy
B i3 a)222w!  b)8zw!  ¢)l62w

Write five dissimilar terms for the following algebraic term:

T T T F R T TR T 7 S F NN E 0 0 0 S W 0 0 0 0 0w B R e e O A S e S S S ey S o S S S S e S e
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Sience:The algebraic term 282 is the distance that the
body moves it when falling off a height in x seconds.
Determine the coefficient and ils variable

E @ Shopping: Sarah took note in the selling record that

: she sold 4x2 clothes and 10xy of bags. Determine the
coefficient and its variable according to Sarah’s
notes about the sold clothes and bags.

ZL00: A paralelogram shaped zoo with an area of
12z%yw, determine the coefficient and its variable

___________________________________________________________________________________

: Challenge:The area of this shape is 12nm cme
Determine the coefficient of an algebraic
term and its symbalic part m ¢im
) 12ncm =

Open problem: If the relation LE xy represents
the area of the triangle. give an example form life

represents that relation
Determine the coefficient and variable

Numerical sense: A pharmacist sold
patient a treantment that cost 10 xy and another
pharmacist sold it with 12 xy, are these terms
similar? Determine their coefficients and varables




Idea of the lesson
o Addition of the similar terms

« Subtraction of the similar
TS

Vocabulery:
« Addition of the similar terms

* Subtraction of the similar
terms

Additon and subtraction of similar algebraic terms

Sura has a piece of
cardboard in the shape of
an equilateral triangle.
How can Sura find its
perimeter 7

{4x)cm (4x)em

&

¥

(4% }cm

| 3-2-1 |Additon of similar terms

Addition of similar terms in order to add similar terms write them in front of the symbolic

part and add their coefficient
Example (1)

P=AB+BC+CA

Find the shape of perimeter above

Assumming that the parimeter of the triangle is P
White the rule of the perimeater of a triangle

P=4X +4X +4X Substitule the length of one side
= (4+4+4)X Add the coefficients
= 12X Simplify
the perimeter of the a cardboard piece is 12x cm
Example (2)  Add the similar algebraic terms
i) 'TI Wz % wz | -T3 wiz % Wiz
= . . SO R - ) G AT T
— e — L — —_— i A o= Y ol — gyl
{E ] E+R]WT{ ] }Wi’ EWE W Z
i) 5x

gt | 12x%y'2, _;xzylz"

(5+12+=4) Xy

(25+60+1
5

) x*yizt= %f}'-‘f
iii) | 4|y, VY, 20y

(4+2+2)rv=_8rv

Add the coefficients

Equalize the denominators
Simplity

64




Example (3) Geometry: A rectengular playground with specified dimension
k Find the perimeter of the rectangle.

{3ykm
the perimeter of the rectangleis M a; =“B
M=AB+BC+CD+DA
=3y +2x + 3y +2x 5
= (3+3)y+(2+2) x W (2x)em
= Oy +4x

v

]

¥
M

{3y)em

so the perimeter of the rectangleis by + 4x cm

[ 3-2-2 | Subtraction of similar terms

When subtracting similar terms, subtract the coefficients i.e the minuend is added
with the additive inverse so the sublraction operation is turned to addition

Example (4)  Find the result of the following

i) subtract 2xy from 10xy ii) from24z'wy subtract -32z22wy
= 10xy - 2xy 247wy - (-322wy )
=(10+(-2))xy ( 24 - (-32))z'wy
= 8xy = 56z'wy
iii) from 9r'v* subtract| -6 | r'v* iv) fromv 169 hk subtract Thk
= Ory? - 6rv° = 13hk - Thk
=(9-6)rv? =3 =(13-7)hk = 6hk
Example (5) Find the result of the fulluwinga
i) from 1 5xyz subtract -15 xyz i) ﬁ‘ﬂm% hk suhtraﬂ 3 hk
{minwed - subtrabend biitiniad - silitrabintid s
—'[15-{-15]].‘1}"2 subtract the coetticient 3 -5 x
:{ 15 + 15 } XYz ={ ﬁ & T}hk subtract the coeflicient
= 3'{.}1}'}: = { I_‘?l:ll- . i} ]]-k o ml e thie
3 0 denominators
= == +— hk simplify
‘37 T1a) g
13 hk
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Make sure of your understanding

Find the result of the addition of simillar terms for each of the following:

: m bwz', 24wz’ |, 18wz’ 0 1-2: are
’ i lar
m -41: & 2}[: 4 —é‘ :':: [N} |_"'i_.;:II|I|I.,'| E
Find the subtraction result for each of the following:
D 3-Lans
bzrwy =TZwy Ilulw.j.-.flulpl-. .5
-1 -3
(3 5 ab < ab
(4K )cm
. A squared piece of land with dimension as Pt = ;
shown in the figure, find the squares perimeter
{ 4K jcm (4K)em
050
simmlar
'.I.J\.'\!:I“i'lll.' L]
¥ 1
© (4K)em

‘ Solve the exercises

Add the following similar algebraic terms:

m -5x* , E:r.:’,]Tx: m-.‘f]ﬁgx"}r, 13x%y , x'y
- [8) Lxyz L 10xyz , 20xyz 5] o1, -8y , 3y
N0 i z L 2 I_ 2 .
8 3 we,Lonke, Lhk E
Subtract the first algebraic term from the second for the followings: .
20r'v , 40r'v li3) 4xyz , l6xyz

19/ba, |-20jab [ < ik, 5z bk

% ab’ , 12ab’

EE S E R L RS RS Rt R A TR SRS S SRS SRS REREEEREREEREEERERE SRR RS RERE RS R RS L ERSEEER LR E
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l Solve life problems . .

- 16 Stationery: Ahmed sold stationary with 6k
dinars and Mohammed sold seem with 10k

dinars. Find how much they both have earned?

‘f# Find the subtraction result of the algebraic term -6hk from each of the following terms
i) Thk i }EL hk
i) 3hk iv ) [-10/hk ;
L v)(5)hk vi) V216 hk g
L vii ) 6hk viii) 125 hk §
Find the result of subtraction the algebraic term 10x% form each the following
: alaebraic terms "
: i W 100x'y iy -8x'y
iif) 4xy iv)-12x"y §
viii) 20 x'y vi)-5 x'y :

L vii) 15xYy viii) 2xy :

. Challe nge: Atriangular piece of land with perimeter (9xy) m. If the addition of
' two sides is{Sxy) m. What is the length of third side?

“ Open problem: A ranch for raising rabbits
contained 50m?n female rabbits and 20 mén
male rabbits, what is the sum of the rabbils in
the ranch (both male and female ) and what is
the sum of their diference?

O
T e i e e B e e B e e T e T

. Numerical Sense: The algebraic terms 18x, 23x, 23x2,y? either you add
' or subtract you get the result 5x, 7y? find the unknown term,

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
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Multiplication of algebraic terms

3 Iden of the ledson:

= « Multiply an algebraic term by

= another algebraic term In alongside figure, (5% Im

e : -
» Multiply an algebraic term @ rectangle with the

< dimension 5y, 3x in

, * Algebraic term meters. Whatisits  (3X )m (3X)m
» Algebraic amovint area

L=

T

il .
- -

{5y )m

3-3-1] Multiplication of Two Algebraic Terms

When muliiplying an algebraic term with another algebraic term, their coefficient are
multiplied first then their symbolic parts

Example (1) Find the area of the rectangle in LEARN section:

Suppose that the area of rectangle A
A=(length) x (width)

A = 3}{ » 5},- Wiite the rule of the reclanguiar ares
A= [3} i:j} {H}l’} Muhply the cosfhcrent and multiply the venables
A=(15)xy Simplify &nd find the result

So the area of the reclangle = 15 xym?

Example (2) Find the result of the multiplication?

(3zw)(6xy) | -5 |zw (749 rb)
= (3N6Nzwxy) = (SN TN zwrb)
= | Bzwxy = 35zwrb

Example (3) Find the result of the multiplying all three terms.

)R 51

4
{I%j {% ) [% ) (b kLY Muitiply the coefficlent and multiply the veriables
— % e Simplify and find the result
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Example (4) what is the area of the triangle if its base is 4x and its height is By meters?

huppose the areg of the fetangle s A

A 3 (4)(8 WXy ) Mudtiply the cagfficient and the veribles
A= |'El:"::r' sl iy e el ol pesiinlt (4x}

When multiplying an algebraic term by an algebraic amount of two terms or more, we
multiply the algebraic term by the lerms of the algebraic amounts by using the distribution

Example (5) x+ 8
Find the result of the following T (x) (5) '

Use the figure lo find the result y
and the width x+5 draw a rectagnle with ¥
the length

Suppose that the area of the rectangle is A

A=y(x+5) Theareaof the onginal rectangle

A= ¥X the area of the rectangle |
A = 5}’ the area of the rectangle 2
A=A + A

y(X+35)=yx+ 3y by substituion of the area

y(x+5)=yx+5y using the distribution porperty

Example (6) Find the result
2x(3y-52+9) ;—{Z+3+3y}

a 4 uging he disirbution
X (3y-52+9) parperty ;— (Z+ 3 + 3y) using the distribution

2x ( 3y ) - (2x) (5z) + (2x)9) ] , Wmieﬂr-*
6xy - 10 xz + 18X simpiify and find the result 5 (Z) +? (3) +T{3}'J

| 3, 3 :
5 z+ 3 + 3 b simpiify and find the resull
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Example (7) Industry:A factory for making soap has a special offer for the distributors so
that if one distributor bought 4 boxes, each box contained x cieces of soap,

7 free pieces soap were added too. write the relation which represent the
request one of the distributors for 10 offers.

dx + 7 (e member of sodp pleces tor one oller

7

10 4x + T ) [he mambel of soap pieces lor 10 offer

10(4x )+ 10 [T:I uss (he ciEinbution porperty

40x + 70 sty
(M_mm Find the multiplication result for the following ; 3 1-12 ure
‘ : ILI-LI.'LI--p:q 216
B0 15x (4y) ... &2 20x (3y9) ......... 51120 (5m).........
4] -3z (4wd)........ 51 10n (4kY)......... I{rert3) e
4x (By+dz+5)......... 62(3z+wH2m+3)........ Bl 2x+52) ...
30(9h+4)......... [il) 3x°(4zty-1)......... L4(5W ) oo

Find the result of multiplication of the following :

(117 MO | [T, ) T ) RO
3h(2x+40) ......oconnee. {8 2k(2MH30) ...,
0 1sy@eax...... AK(ZHAW) st
"."T{lm+'?n} ........... Zwi(3x44v+1) ...

TET T X (™ 243).
B (600(10¥).......... 1220 Y] 2o

28 V25x (152+4y)mcrnerernan.

___________________________________________________________________________________
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Healty:The averege human heartbeat of an
unsporting x year old male is given by the
rule n(220-x) and for the female n(226-x) as
their hearts work with a percentage n out of

their maximum power. Use distribution to i
make the rules in the simplest form. .

TE TR T TP
EEEETEEEETEETEEEE TR

Sport: A rectangular basketball playground
with a length of 3x2 and width of 2y=-dy+1.
What is the area of the playground.

Transporration: Four trains, the first and
second consist of x carts, the third and fourth

R OEOEOE R R OEE R OEEOE® OEEE N NN W N W W

consist of y carts. If each cart is enough for
' 60 pessengers then how many passengers
(W ....................................................................
Challenge: i the algebraic amount is 10y2-5y+3 and when multiplied by an
algebraic term the result is 30y°-15y+9. What is that algebraic term?
Open problem: Give a problem from real life about the area of a figure whose -
base is x? and height is 3y+5
; 31 Numerical sense: When multiplying the algebraic term 10xy by the algebraic
amount {z24w2+10). What is the result of the amount?



lden of the lesson:
« Finding the numerical
mmmfru;?:aw Look at the equilateral triangle,

Eﬂmhl:f the if one of its sides was 4h+2k in A
Vs meters where h=2 , k=4.
» bt ittt Find the perimeter?
s Vanables

S0 S S S S o S

(4h + 2k)

Each veriable in algebraic term or polynomial has a numerical value or more when it
substituts it gives the numerical value of the term or the polynomial.

Example (1) To find the perimeter of a triangle

First method: We can substitute the variables h and k to find the length of one side
then add up all three

Suppase that the iWangie s parimatar = P

P= {4[1'1'2]'& J+ {4h+2k}+{4h+1k} Wirite the low of iriangle perimelor
P={(4(2)+2(4))+ (4(2)+2(4)) (4(2)+2(4))]  substitute the velues of h=2, k=4
=16+ 16+ 16=48 simblify

So the perimeter of the triangle is 48 m
Second method: Add the algebraic amounts than make it up for the values h=2 , k=4

P = (4h+2k)+ (4h+2k)yH4h+2k) Suppose that the triangle perimeter is p
={4h+4h+4h H[2k+‘?k+2k} Wirte the rule of (angle pernimeler
=(12h)+(6k)
={ | 2{2”"‘{'&{4}} subshitute the values of h=2 |, k=4
~(24)+(24)
=48 m simblity

So the perimeter of the triangle is 48 m

72



Example (2)  calculate the value of ﬁ+2{|’? where x=.2, y=8

= — -+- 11| E‘ 'p[i-lr-l',\”'lrllrjt.-' ¥ e _2 A 1..', = H

=% +2(2) simplify
=24+ A=F resull

(3h + 5k)
Gh+Tom (3h + 3k m

Suppose that perimeter of the rectangle is P
P=2 ={ Width+ Length )
P=2[ (3h+5k)+( 5h+7k) |
=2 [ (3h+5h)+( 5k+7k) ]

Write the rule of the rectangle pernimeter

=2 [ (Bh)yH(12k) ]

=2 (8T 12(4)) ] substitute h=7 , k=4
=2[56+48 ]

=2[104] wimplify

= 208 resull

So the perimeter of the reclangle is 208 m

Suppose that perimeter of the squareis P

P=4[(2h+3k) ] P=4 = { Length of the side)
= 4‘?}_;1_]-:31;] ] distribution property
=8h+ 12k add the stmitar termy
=8(T)+ 12(4) subsiitute h=7 . k=4
=56+ 48 vimplify
=104 restlt

So the perimeter of the square is 104m
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The sum of all its sides =P
P = (2Zh+k) + (Zh)+({4h+2k)
= (2h+2h+4h) + (k+2k)
add the similar terms
= (8h) + (3k)
=8(7) + 3(4) substitute h=7 , k=4
=50+ 12 simplify
= 68 result
So the triangle’s perimeter is 68m

m\ ........................................................

Find the numerical value for the following expression.

O -G are

mmlkm-l-nzﬁl , m=3 , n=2 similar
SxHTyHax-2 | x=4 . y=5 SN
B w+w2z+2® | W=l , Z--

f4] 5h+12K | h=2 | k=1

4+5a+15b, a=2 , b=2

8w-7z+12 , w=3 , z=3

Find the perimeter of the figure if x=35, y=I1 , m=3

= (2% +¥)

[} 7 e
stmilae

(2x + 3y)

Calculate the value of each expression if a=9 , b=15, x=3, y=8
E b*-Sxy m 4b-5a 00} 2ab

dy+Bx-6 Ty+d+5x% *-5a
- [l 4y i3 7y i3y

10 example 1.3

___________________________________________________________________________________



| E s - , X=2,y=4
a) 18 by -72 ¢) 72 d)-18 :
ﬂx"ﬂri— L W orrrecrnenes » Ww=2 , x=1 , y¥=2 , =6

a) -227 b)227  ¢)-205 d) 205

H":ﬁ" R o =8 o =2 .,
=

a)'—g b) 2 c]% dy -2 g
: | my | i sy X=-8 , y=-3
a)-5 DI €S dy-11
ST a8 g s . x=1 , y=8
a) 5 b)) e) 1 d) -1

___________________________________________________________________________________

!
;

W8 Temperature: Relation between celsius
temperature and Kelvin temperature
is K=273+C Find the temperature of
Kif C=-10

. [ Econemic:
Ahmed gets a constant salary of 500 thousand

i
|

s (LI ETRIN TS |I?I| ibbilaslalalanl I1IEI|.I| TR ]

it
I%

dinars, and 5 thousand dinars for every extra
work hour. During the month he worked for (M)
hours. What expression represents what
Ahmed earns through the month and what is
the numerical value of the expression if M=50

URLILIET R LAR IIIIIIIIIHI!III'IFI‘"|'|I‘|IIFI

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

. |81 Challenge: A rectangle whose perimeter is 28 cm Gl
has dimension as shown in the figure
' What is x? :
: (2x+ 1) - :

l Write A comparison between the expression and the numerical value and ;
give examples, :

[ ]
LE S S RS XS AR AR X SRl 2 AR il A RRERES RS RERES SRS RE R LSRRI R R RERERRENE S EEN SR E X R E RS R E S B XN}

=
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lden of the lesson:
» Know ithe function and

how it organized in ble .4 aarng 15 thousand
| Finding the function rule dinars a d.‘il],r from the market.
What is the amount of money

Viscabulary: i
ocabulary he eamns in five days?

e Function
o Functon table

pLLLLLLLS

o Function rule

Function: is a relation which determines one out put value for each input value
Function iable is the table that arranges the values of the input and the output,
Funclion ruleds the formula used the substitute the input value in order to get the output value

Example (1) Find how much Zaid earns in five days.

Inputs, outputs and function rule can be arranged in the following table.

Input function Rule Output
number of days| by 15 money
| 15x] 15
2 152 30
3 15=3 45
4 15%4 Bl
" 15%3 75

S0 Zald earns 75 thousand dinars in five days.

Example (2) W the function rule is %+ 4x+1 Make a table to find the outputs
for these inputs {2, 4, 6, 8}

Input Function Output
X+ dx+|
2 (Y421 13
4 (4 + 4(d4)+] i3
1] (6F + 4{6)+] il
b (BY +d(R)+1 a7
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Example (3)

Write the function rule of the following inputs and outputs:

Input Function Output
| 2001y 2
2 2002y 80
3 2003y 180
4 20(4) 320
Input Function Output
| (1¥+1 2
3 (3)+] 28
3 (5)'+1 126
Input Function Output
27 27+ 2 o
i0 30+ 3 1
6 a0+ 3 20
Input Function Cutput
4 4= 2-1 l
L] 6= 2-1 2
8 £+ 2-1 3
Input Function Output
2 -3{2) e L
4 -3 i4) =12
5 =3 (5) -15

i) function ruleis 20x2

i) function ruleis %3 + |

jii} function ruleis X +3

iv)function rule is % -1

v) function rule is -3x
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' Make sure of your understanding

. If the function is rule |}-| +2v make a table and indicate the outpuls.

' Solve the exercises

ol i il i O e O

Input r 1on Chutput
y|+2y
|
2z
L]
=]
-2

Write the function rule for the following inputs and outputs:

. Function rule
Input Function Output
1 [
2 3
3 5
. Function rule
Input Function Output
& i
4 18
fr 32
8 iy

. If the function rule |!E| W | +wx 2 what are the outputs for the following inputs

Input Function Output
]w |+w='f1
A
1
0
-

I'.I I I

sSTnidir

1 P | 3
i ERImple <
B Rt B | -
ST

o example 4
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. Write the function rule for the following

Input Function Cutput
1o 110
I 132
12 I 56
13 182
14 210

the function rule is

sleep in five days
Input Function Output
(dirys count) 4.5x +1 hm of the }

. (Girafte: A girraffe sleeps 4.5x +1 hours daily. How many hours does the girraffe

__________________________________________________________

. Correct the mistake: if Zeena is 10 years older than her sister then the function

correct rule is 10x+1. Is the answer correct or not? Explain vour answer.

18} Open problem: Write a problem from real life
that can represent the function rule y2+1.

Numerical sense: Ali used the function
rule 100+25y to count the money where y is
the number of months. How much money Ali
collect in four months?

_________________________________________________________________________________
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Relation between inpuls, outputs and function rule.
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Chapter Test

Write the coefficient (C) and the variable (V) for each of the following algebraic terms:

0 |-xz (3] 2522y (%3 m-?
Vidd v -11% xyz —-hi

. Link each algebraic terms in row 1 to the onea similar to it in row 2

15—4 Xy % =y | Dzw 15r'y ¥625 'k’
%xiy 7w V100 rv 3’ | 27 hik

Find the result of the following algebraic terms:

[8) 52'h + 72°h +z'h | -3 | xy + dxy + 3xy

way o ey +ig vy [ ohke ke ok

iz %ah’-% ab®+ Sab’ 13 zr’v+i— v - Br'v

U4 3xy? - sxiyd + Txly U5 10xy’ - 8xy' +4xy’
Find the result of multiplying the algebraic terms:

i3 ER(% y+8z +4) B3 2y(x+z+7)

@ (10x) (12y) 8 (6xy)(32)

|-2|(62+6) Bl V35 (x+y+1)

Find the numerical value of the following algebraic amounts:

E-'fl:-':'l.al.fz:-,r+|‘E|ﬂ_t,r+z2 w=2,y=4,6 z=1

2h*- 3k + 1 h=5,6k=6
59 30 +2v+ 16 r=3 ,v=7

{25 Make a table for the rule of the function 3y + 10 for four values to the variable y.
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Open!Sentences’ | -
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e 4

The Sets and Operations on Set
Solving Multi-Step Equationsin Z |
Solving Multi-Step Equations in Q )

-

Inegualities and the Properties of Inequalities
Solving Inequalities by Multiple-steps Inequalities

The male Rabbit eats M gm of fodder daily and the female rabbit eats 100 gm
daily more than the male . If the male and female eat 500 gm daily you can

express what they eat together by 2N + 100=500 and you can solve this equation

and finding the value of N which represent the amount of fooder that male rabbit
will eating in one day




Solve the following open sentences

I (6)+....=15 2l(-5+....=-20 B ....-13=-33

B zx...=24 B4 ....=-32 ik (-8) =45
7 49+....=7 Bsy)-...-7 B ... +(-3)=12
Find the value of the expression for sach of the following using the given value of the variable
3(L-5)-Tx2,L=-8 (36+N)-3(1-N),N=6

i3 |-12/+X-24, X=2 03 2y +4-|-24/+2Y, Y=-6

Solve the following equations

4 X+80=30 5 D-11=-55 fig)54-v=1-6¢1

17 4xL=48 X+ 3 =221 fi5) 11N =-88

6] x M = 66 21 125+ K =|-5| 22) Y+|-7|=63

Find the value of the squared and cubiced roots for the following integers

Bl = JIE =ssiiins 23 Jioo=......
Y B= B /i2s=....... Y1000 = .......

Write the following algebric a mount in the simplest form.

HX-2Y)+5(Y=-2X)=......
5Y (3+ 2X)-3X(6 - Y)=......

Find the numerical value for the following algebric a mount

7X +9X%- 5X , X=2 B4 8(3+2Y)-2(Y -4),Y=7
B3 3X+|X|-(5-X),X=-5 12(Y2 = 3)+(Y?*+3),Y=3
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The Sets and Operation on Sets

Idea of the lesson:
Introduction to the set - '
and the element Bees live in the form of
Introduction 1o subset. groups (sets), each group
finite set and infinite st~ "epresents a bee cell,
The bee cell contains the
Introduction to queen, the male and
oparations and sets female bees.
(union and Each individual in the cell has
intersection) its own role In that small
community.
Vocubulary: If we represent the cell by
Set, element, belang, the symbol A, and each
empty set, subset, individual by %, then the
finite set, infinite set, cell can be written in the
union, intarsection. form sets as follows; A= {x:x represents an individual in the cell}

[4-1-1] Set and the Element

A set: is a group of things which are completely defined, each thing the sat contains is
called an element of the sel.The set is expressed by putting its elements belween
braces { }. It can also be written by giving a common description among all its
elements, for example the set of Iraq cities, { x . x is an lragi city}

Example (1) Write the elements of the set B which is the set of odd integers between 2
and 12.

The numbers are 3, 5, 7, 9, 11

Write the elements in zat form
B={3:5:7:9:11)

3 e ;=8B ,T=E B ;8=B. 1eB

The number 4 does not belong to setB . 45 B

Example (2) Write the set M that represents even integers between 14 and 16.

There is no even integer between 14 and 16, so this set is an empty set and is
written as follows; M = @ (it is read as phi)

[4-1-2] The Finite and Infinite Sets and the Sub Sets

The number of elements of finite set can be determined, while the number of infinite set
can not be determined. If each element in set B belong to set A, then set B is called a
subset of set A. It is symbolized and read as follows; BE A (B is subset of A)

B and A are equal sets if B=A and A=B that they contain the same elements so A =B.
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Example (3)  yyig the elements of the following sets then determine which one is finite

or infinite. )
) A={ x: x is an integer gerater than -3 and less than 3 } . el
A={2-1,0,1,2} Aniteset.
ll:' 57{}[ = E- :X>6 ! % I8 Integer gesaler than &

4]

B={7,8,9,10:11:...} . l
If he number of elements of the set can not be determined so it is an infinite set,

Example (4) A={-4,-3,-2-1,0,1.2.3 4} ,B= 1-3,-1,0,2} ,C={-4,-2,4,6 }
Explain whether C and B are subsets of set A or not? And why?

B S A Bisasubset of A becanse each element that belnngs to set B also befongs set A
— E E

C g A O b ot sabset of A beanse the element 6 only belongs o set © and ot in A

[4-1-3] Operations on Sets

The intersection set A and B is the set whose elements belong to set A and B.

The intersection set can be expressed as follows;

AN B={x:xE A and x € B}

A union set of both A and B is the set whose elements belong to either set A or set B.

The union set can be expressed as;
ALl B={x:xE A or x £ B}

Example (5) A= {a,b.c,d.e.fehl B=ibd efkm},C={aghn}
CFind; DANB  iHBNC §ii)BNA ivIBUC v)CUB
iJANB={ab,c,d.e.f.g.h} N{b,defk.mi={b,d,e,f

i)BNC={b,d,efk,m} N{a, g, h,n}=0
i BNA ={b.de, f}

noticethat A N B = B NA  This is called commutative for intersection operation
iv)BUC={b,d,ef,k,m} U {a,g,h,n}={b,d,e, f,km,a g h n}
vICUB={b,d,e, f,km,a ,g.hn}

notice thatB W/ C=C LU B [his is called commutative of union operation

Example (6) A={-7,-2,4,6,7 8} ,B={-2,14,89),C={4,-247.9} |
' Represent the inmersection of the three sets in Venn diagram then finding the
following sets;

i) ANB ii)BNC iii) ANC
ANB=1{-2,4, 8]
BNC={-2,4,9}
ANC={-2,4.T




' Make sure of your understanding  \Write the elements of the following sets

Z={xEZ:x>0} BA=(yez:y<3)
A={x € Z : xis an odd number between & and 12 } E;ﬁff;:f
examples 1-2

B = { x € Z : xis a positiv number which is multiplier2 }
D=ixEZ: 4<x<3}
K={xEZ:x is anodd number be divided on 2 with out remainder }

BEEBEE

o

etermine which of the following sets are finite or infinite

B B=(-621,5912} Bl c=12,4,6,8,10,...} Ouestions7-1i
. are similar to

- [9) A={xEZ:is divisor of the numbers } [10] D={x € Z : -1 <x < 5} example 3

! @ D= {x € Z : xIs a number divisible by 3 without a reminder }

If A={a,c,de,g h,i,k}j,B={ab, e,k m},C=lbe g f,n} find

B2 AnB 13 Anc BN A Questions 12-17
B8 BUC 78 AUB [l AnBNC oesladiss

' Solve the exercises

| Write the elements of the following sets then determine which are finite or infinite |
Z={xEZ:x<0} ﬁ=i:~f53133"~'3’}
. D=fx&Z:-6<x<3} @ﬂ={EEZTK i5 an even numbser between 7 and 147

» Determine which of the following sets are finite and infinite

© |22 A=(x=Z:is divisor of the numberd)

23 D=xEZ:-3<xu<4)

. [24 D={x=Z: xis divisible by 5 without a remining }

Put one of these symbols in the correct blanks (E " E JELE, U,Nn=)
50 that the statements is true

(4,56 7.8 (xEZ:3<x<9)
26 {-1,0,1,3.,5) ....... (xEZ:2<x<T)

___________________________________________________________________________________



1 Solve life problems

l'empseraturea the following sets represent the
: minimum temperatures of some countries in three
+ consecutive days -
A=1{-5,-4 -1,0,+2,+8 +19}
B={-5,-2,-1+1 42 +6,4+20}
C={9,4,-10,+8,+10,+20 }

Find the following sets
§ AN C 28 ANB ANBNC
B Auc AUB 3 AUBUC

Draw Venn diagram showing the infersection
of all three sets B

If the sets are;
A=1{-3,-2,-1,0,1,2,3 .4},

B= {'3'1-'[1: i 131 5:-'5} *
C=1{-2,1,3,4,7.8

Then prove the following
@ ANB=BNA 3 ANC=CNA
3 AUB=-BUA W AUC-CcUA

@ An(BUC)=(ANB)UMANOD
3 AU(BNC)=)XAUB)N@AUC)

L]
...................................................................................

---------------------------------------------------------------------

___________________________________________________________________________________



Solving Multi-Step Equations in Z

Idea of the lesson: Learmm

-.Enmn.g Sqations A farmer gained from his

involving more than
production of orange that he
one operation on the :

' : day, and 350 on the second.
Vocabulary: 150 boxes were left in the
Solving equation farm, So how many boxes

' were produced?

[4-2-1|Solving Equations Contains Addition and Subtraction Operations

Every open sntence contains an equality sign called “equation™. An equation that contains that
contains one of the symbols X, v, z, .... is an equation with one variable and from first degree. you
have learned the selution for this equations which containing only one operation and now you will
learn solving equations involving two operations; addition and subtraction solving them requires

many steps

Example (1)  Find the number of the boxes the farmer had produced.
suppose the total of boxes produced is x.

So the equation that represents the problem is;
x — 200 -350= 150
x-550=150
%= 150+ 550 use the relation between addition and subtraction
x =700 Sothe farmer's production was 700 boxes of orange

Example (2) Solve the following equation using the relation batween addition and
| subtraction.

i)y-22 +18=|45| > y-4 =45 y=45+4 — Y =49
i) 63-Z=13-3'—>63-Z=13-9563-Z=4Z=63-4Z=59
iii) 2x —x+ 10 =- 55 = x +10=-55 — x=-55-10 — x = -65

V)16 -y—4=5 —4-y-4=125—0-y=125 - y=-125
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[4-2-2{Solving Equations Contains Multiplication and Division Operations

You have practiced solving equations involving both operations; additon and subtraction.
Now you will learn solving equation invelving multiplication and division operations
logether.

Example (3) In the fun fair there is a roller coaster train
consisting of many trolleys. Each trolley can
take 8 persons . |f 120 persons were R Tl U
on that train in three rounds, then how many & il B e
trolleys does the train contain? b

Suppose the number of trolley is N.
IxEN=120

24 N =120 Multiply 3by 8
N=120 =24 Use the relation between multiplication and division

N=35
So number of trolleys of the train is 5.

Example (4) Solve the following equations using the relation between multiplication and
division.
1) 2x+9=8—22x=8x9—=2x=72—-x=T72+2—>x=36
) 60+3y=-5—-5x3y=60—-15y=60—y=60+(-15)—=y=-4
H)zx |7|=98+2 2zx7=40 o z=40+T —z=1

V)27 v+ 10=J64 %6 — 3y = 10=8x6 — y=(8x6) % 10+ 3 — y =160

Example (5)  Solve the following equations using the relation between operations. |
. |
i) IX+2=16-34 -9X=2(16-34) = 9X=-36 - X=-36+-9 = X=-4

) 4Y-5)=10° = 4Y -20= 100 — Y = (100 +20) + 4 — Y=120 + 4— Y = 30
iii)J64 - Y=2+4 58-Y=32+45Y=8—(32+4)>Y=885Y=0
V)27 Z+3=V49 7T 53Z+3=T7-ToZ=(T-1)x3:3>2=0 |

Always remember! When using multi-step equations you might need to arrange the |
operations on integers .
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Make sure of your undmmﬂins' Solve the following equations using the relation between

addition and subtraction.

. e b SV T T - Questions 1-4
m V=15+ 12 =53 E 12-z=18-35 are similar to
3] 4x -3x+60=-75 J25 -y-6=24 examples 1-2

Solve the following equations using the relation between the multiplication and division.
E Ix+8=27 75+ 5y=-3 Questions 5-8

ara similar to

m z % |-11] =88 ~(-4) Y125 y=6=9x=10 examples 3-4

Solve the following equations using the relation between the operations

B 13y+2=48-35 6(x+2)=6 Questions 9-14

= T3 17 T : are similar to
il Vi21 +z=7-+49 Y216 x + 2= 100 -22 pa)
7+ [-19) =96 +(-3) YR y+5=10"-900

Solve the following equations using the relation between addition and subtraction.
84— x=16-3?
! J36 -N—-7=5°

Solve the following equations using the relation between multiplication and division.
1 sy+6=35 Bl +9z=-3
19] N x |-25] = 758 +(-5) J6d x = 7=8x4/100

T EE R F RN

Solve the following equations using the relation between operations.
B 17x+3-57-40 VBl +2=3'+9
B V125N +2=136-6 2+ 12| = 66+ (-11)
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| Solve life problems :

Spl:}rt: It you knew the perimeter of a football playground
is (340m) and the length of the playground is more than
its width is (50m). What is the length of the football
playground?

. 1260 Agriculture: A rectangular piece of ground. Line its
' squared half to make a garden whose one side is (Bm).
If the area of the land is { 7 2 m2), what are its
dimensions?

 127| Diving: Three dolphins dived underwater, the first

' dolphin went down (20m) more than the second
dolphin, the second dolphin dived to a depth of (5m)
less than the third. If the depth that the three dolphins
reached is (250m), what is the location of each of them
according to water surface level?

FEEARAEE RSN SRS EE SRS EEEEESE BRSSPSR EEEESE SRS

Challenge: Solve both equations and determine whether x=y or not.
i)x+32=425-14,45-3y=|-15 i) 6x+1=T72,24+y =327

She wrote z=4 determine Schad mistake and correct it.

. Numerical Sense: The addition of two consecutive integers is -7, what are the
integers?

. Correct the Mistake: Sohad solved the equation 2%+ 2z = 34- 67,

R N O N R R R N R R R A N N e e P P T T el
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ldea ol the lesson:

Solving equations ’

involving more than A swimming pool whose -
one operation in Q. width is less than its
"L'rlcu:L'I'_l||I||_r_'.' |E|"|-gﬂ"l b!f “ﬂm:ﬁ, its
Additive inverse parimeter is (100m),
Multiplication inverse what are the pool's

Solving an equation dimensions?

You have previously leamed solving equations of one variable involving more than one
operation, its solution reguires many steps in the set of integers. Now you will learn solving
equation of one variable {ax+b=c, a£0) in the sat of rational numbers using the following

steps.

1- Adding -b {(additive inverse) to the number b on both sides of the equation.

2- Multiplying both sides of the equation by 1/a (multiplicative inverse of the number a).
The result is the solution of the equation (the value of the variable).

Example(1) Find the length and the width of the pool which diameter is 100 and its length
is 10 unit longer than its width, suppose that the length of the pool is x.

2Ax+x-10)=100 write the equation
22x-10)=100
dx -20 = 100 write it in simple from
dx =204+ 20 =100+ 20 add additive inverse of -20 which is +20
4x+|:;=12{] 1 multiply both side by —]
41“E=12DHI i 4
x =130 The length of the pool is 30m and its width is 20m.
Example (2) ~ Solve the equation 5x — 32 = 12, where x € Q
5x-3=12 write the equation
Sx -0 = |2 (Add additive inverse of -9 which is +9)
5x-9+9=12+49
5x+0=21
Sx % 2 =21 x 1 (Mutiply both side by 1/5)
o2
5
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Example (3) Swimming Pool; Find diameter of a circular
swimming pool with length of (perimeter)

is (11m).
aR=11 (Suppose diameter is R)

Aoy {Eubsﬁiuteumstantn}%
-

.lx?.g R=11x 28 (Multiply by inverse of the constant)
22 7 22

¥
IHR-T

R =135 (Sothe diameter of the pool is 3.5m)

Example (4) Solve the following equation 7x -2 =2x ++/64 where x= N

Tx-2=2x+ [g4 (Write the equation)

Tx -2 =%+ § (Write it in the simplest form)
Tx=-242=2x+§+2 (Addadditive inverse of +2 as -2)
Tx+0=2x+ 10 (0 is neutral element in addition operaion)
Tx=2x+ 10

Tx - 2x = 2x — 2x +10 (Add the additive inverse of 2x which is -2x)
3x=0+10

é x3jx = % x10  (Multiply both sides by -;- )
x=2

Example (5)  Solve the following equation 337 v=6=|- 1 |+./16 wherey € Q
. 2

27 y+6=F 5 |+ 16

3:.; +h= —;- + 4 (Write each side in the simplest form)

Jy+6= %,{% (Write number 4 in the form of a fraction whose denominator is 2)
3¥ 9 B : c

m - > divided numerator and the denominator of the left side by 3

%: % (Use proportionality properties to find the value of the variable)

¥=3
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Make sure of your mm% Solve the following equation in Q.

=12= M 6 _z=27- Questions 1-4
m e o - ¢ -z=2Z2-13 are similar to
Sy+i=y-6l JBl-x=27+2x examples 1-3
5 E:I'.',+Ilt':-=5'!++i 3125 #2N=-10+5 Questions 5-10
8 z J

o imilar t

[-13] y = 56 + (-7) V33 2+3=10°+10  oyamples 45
18y -3 =361y 9(x+5) = /&4

Write the equation that represents the problem then find the solution of the following;

Il . : 1 . ¥ 5
Twu consecutive odd numbers,their sum is 12,what are the numbers Questions 11-13

Right -angled triangle the length of the two angled sides are L cm  are similar to
and 3 cm ,what is the length of the hypotenuse? example 3

! An integer composed of two digits the digit of its ones is two times to the
digit of its tens, the sum of its ones and its tens is 12.what is the number?

ﬁﬂﬂhﬂlﬂheexﬂcm .‘.‘I

Solve the following equations in Q.

| Jea-2x=23+3x 2}[+|ﬁ=?+%
28] x = 63 +(-9) .ﬁz 2=73+17
VBB Hy=5+6
20| (4x-2)+3=(4x+2)+5 20 7(2y+ 14)=3 3y + 14)

Wrile an equation that represents the problem then find the solution to each
of the following

What is the number that if we add half of it then its quarter to it we will get 287

23 Two consecutive positive Integers, their sum is 19, what are the numbers?

-
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EF& .......................................................... E

olve life problems

24 Spnrt: If the perimeter of of a basketball playground is
B&m and the length of the playground is 13 m longer
than its width, what is its length?

25! Cloths: A tailor has a piece of fabric, its length is 25 m,
he made 8 suits to his customers and added one
meter of the fabric excessed . What is the length of
the piece fabric which he used for each suit?

T T REEE RN TR TR TR R RN OE W N w

. Camels:A herd of camels where the number of females
is three times the number of males. The herd consumed
7000 liter of water with a rate of 70 liter for each camel. I. '
What is the number of male and female camels inthe |
herd?

LA

W =
- -

I RS LSS EEET R RS RS R R R E R E R E R E N R

27 Challenge: Solve both equations and determine whether x=Z or not ;

L )2x+ 5 =9 - x.62-63=1-20 i) 8x+12=T2x , 37+2=2+ Y 27

. B8 Correct the mistake: Suhair solved the following equation she wrote y=7

; determine Suhair mistake and correctit
: 3/-125 + 5y = 6 = 6y 5
: Numerical Sense: An integer composed of two digits |, the digit of its tens
' digit is three times the number of its ones digits. The sum of its tens and ones is 12. ¢
.__...Whatis the number? )

Write solution of the following equation
: -26) +y =18 - /16 '
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| Idea of the lesson:

| "Introduction 1o the

| inequalities with one

| variable and representing

| them on the number line

! “Introduction to inequalities
| properties

! Vocabulary:

- Inequality, less than (<),

i greater than (), less than

- or equal to, greater than or

- equal to, addition property,

: subtraction property,
multiplication property,

division property.

Inequalities and the Properties of Inequalities

In a cage of canary birds,
there are 4 yellow, 7 red,
and x white ones.
Represent each of the
following statements with
an inequality;

*The number of red birds
is greater than number of
yellow birds

*The number of white birds is less than the number red
birds

*The number of white birds is less than or equal to the
number of red birds

*The number of red birds is greater than or equal to the
sumn of both yellow and white birds

[4-4-1] Inequalities in One Variable

Each open sentence that contains one of the inequalities relations (<, >, =, 2z} isan
Inequality. An inequality containing one of the algebraic symbols x, v, z, ... is called an
ingquality in one variable as in: x>6

Example (1) Represent each statement in LEARN section with an inequality
The number of red birds is greater than the number of yellow birds; T4
The number of white birds is less than number of yellow birds; Wazd]

The number of white birds is less than or equal to number of yellow birds; x< 4
The number of red birds is greater than or equal to number of
yvellow and white birds; 7 = 4 + x

Example (2) Represent the following inequalities on the number line if x = Z .
) = oW W G—

=
1) x=1 A A DY L BE s
ax 5990
i) x < -2 i .

54 -3 -2 -10 1234356

"_':. )
i) x =0 #3603 3 F B
] —— S5 2 8888
v)x<3 7 S 3. 012 A 458
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Properties of Inequalities

Addition property Multiplication property
Subtraction property Division property

We will get to know each property by the following examples

Example (3) Addition property

if 12=7, then 12+2=742, therefore 149

Foreverya, b,c = (), ifabthena+c>b+c

When same number is added to both side inequality arrangement does
not change

Example (4) Subtraction property

If 8=5, then 8-3=5-3, therefore 5= 2

Foreverya, b,c=(),ifa>bthena-c>b-c

When same number is subtracted from both side inequality
arrangement does not change

Example (5) Multlpimatmn property

| )7 =4and 3 =0, then 3x7 > 3x4 or 21>12

Foreverya, b,c=Q,c>pfa>bthenac>be
When both side inequality is multiplied by same number arrangement does not change

i)if 9 > 6and -2 <0, then -2x8 < -2x4 or -18<-12
Foreverya, b,c =0, c<0 Ifa>bthenac<be
When both side inequality is multiplied by same negative number arrangement changes

Example (8) Division Property

1 15>6,then 1252 or §>2
T 3

For every a, b,q:.' =0, c>0 ifa>bthenac>blc
When both side ineguality is divided by same number arrangement does not change

ii}If 20 = 8, and -4 < 0, then E_i}{i or-5 =2
4 4

Foreverya,b,c=Q, ¢c<0 fa=bthena'c<bic
When both side inequality is divided by same negative number arrangement changes

Mote: All above properties are true for = . =<
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I Make sure of your understanding

Represent the following inequalities on the number line if X = Z

P ; e -
m s e Questions 1-4
I x <-4 X <3 are similar to
_ axample 2
G x=0 6] x=3

Wnte one example for each property

-FurEwaqr abeeEQ I a=b thenat+tc>b+e

Wroreey abc€Q If azb then a-c¢= b-c Questions 7-10
. are similar to
BlForcvena b, cEQ If  a-band ¢ -0 then e;n: ii’br examples 3-6
.Fm' Eveyab.c€Q If a=band ¢ ~0 then 2.7
e

Solve the excrcises I :

5 Represent the following inequalities on the number line ifx — £

'l x <3 03 <=-
@x Ex'-ﬂ

| Give one example for each property

[y
"

EEFDTE".'EF}'H.h.UED'” a=bh then a+c¢= b+¢

5 For Everya b EQ If a=b then a-¢> b-¢

@ For Everyab.c=Q If a=b and ¢ 0 then ac<bec
'8 For Every - : ) a b
B8 ForEverya be=0Q I a=b and ¢ =0 then —2-=
: I
- ~ : a
M9 For Everyy b e = Q n a=b and ¢ 0 then = 5.

€ ¢



-—---r-

EEETEETEETETE TR R R TR R T EEE R R R R R W T e W

EEEEEEEEE R EE R

FEEEETEETEEEEEEEETEEEEE SRR R R R

Solve life problems
The following sketches on the number line represent the solution set of inequalities on
integers.
Write each inaguality.
. ------------- - = "ﬂ 'ﬂ f'::l. .'._ o
-5 4 3 2 -1 0 1 2 3 4 5
. ............. & .' 4:‘_';____.:,} H -
5 4 3 2 -1 0 1 2 3 4.
. ............. - LN o —— —y L]
4 =3 =2 -1 @ 1 2 3 4 5
- ............. — D'_#'_"'H = -
S5 4 3 2 -1 060 1 2 3 ..

EEETTETEETS TR EE TR R R R R TR R T R R R R R W W W

R R

B8 11157 and -3 < 0, then -3x15 < -3x7 of -45<-21

Correct the mistake: Anwer write the property

Everya, b,c = () ifazband c <0, then
determine Anwer mistake and correctit

a_b
e 2
C

C

MNumerical Sense: write the inequality that represents the following statement

i} The set of all rational numbers less than or equal to -5
iy The set of all rational numbers greater than 0

(wmeT

Everya, b,c = ifa=bandc =0, then E}
c

b

c

One example for the following



Selving Inequalities by Multiple-Steps

ldea of the lesson: FL’:_" W
~ms :ﬂngmaj:ﬁg In order for the farmer Ahmed to
many steps make profit from his production of

wheat, his production needs to ba

YVocabulary: mone thElll"I 64 tons H:[ }':'lul'ﬂ od
o A consecutive years. If his production
1;11!?’3“:::::1““3 in the first year reached 38 tons,

how much at least does he need
to produce the next year in order to
reach the profit required?

[4-5-1] Solving Inequalities by One-Step

The solution set of an inequality in one variable to the power 1 as in: ax + b > 0 is the set
of numbers at which if they were substituted by the variable the inequality becomes

corract.

Example (1) Find the least production quantity possible (of wheat) in the second year,so
that Ahmed makes profit out his production.
Suppose that his production of the second year is x

X+ 38>64
x + 38 I8 > 64 38 (Subtract 38 from both sides of the inequality)
X =26

Ahmed needs to produce more than 26 tons of wheat in the second year to make the
gain reguired

Example (2] Use addition and subtraction properties, and solve each inequality on Q.

) x+3<10 ii)y—23=9
x+3-3<10-3 y-23423>29+123
x=7 y=32

i) %}i i) -3x < 35
12 4 -3 -5
2:;.3 EE'T

99



[4-5-2] Solving Inequalities by Multi-Steps

Solving an inequality involving different operations requires using inequalities properties
and many steps. The solution set can be represent on the number line.

Example (4) Use the inequality properties to solve each ineguality.

4y +13<29 . yEZ
4y +13-13<29-13 (Subtract 13 from both sides)
4y < 16 (Divide both sides by 4)

y<4
{....-2 ,-1,0,1,2.,3} (Writing inequality in form of infinite set)
-+ +——0—0———_ —— (Representing
e =3 =2-1 01 2 3 4 356 solution on the

number line)

ii) -5(x-6)=45.x€ Q
5x+30>45

-5 x430—-30>=45-30 (subtract 30 from both sides)

-3xz 15

-5x 15 . i 5

—— < = (divide both side by -5)

-3 = '35 S={x: x&=0Q: x < -3}, writing solution of the inequality in the
X5 =

form of aninfinite set.

Example (5) Use the inequalities properties and find the solution set for the following
inequality.

)7(2y+6) < J36 +4y. y € Q (Find the value of the squared root)
ldy +42 <6+ 4y

14y —dy +42 <6 + 4y -4y

10y +42<6

Iy +42 - 42 <6 -42 (Subtract 42 from both sides)

10y <-36
1y 8

10 10
y< -3.6

(Divide both sides by 10)

S={y:¥y=Q:y < -3. 8}, writing solution of the inequality in
the form of infinite set.
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| Make sure of your understanding |

Use addition and subtraction properties to solve each inequality in Z.

x+1<38 m x-12=24 Questions 1-4
are similar to
E 6+z = 34 y+42>0 example 2

Use multiplication and division properties to solve each Inequality In Q.

x 1
@ 15 7 E 9z = 63 Questions 5-8
1 are similar to
B k<3 3y =-31 example 3

Use inequality properties to solve each inequality.

; 6x+14<50 , x€EZ N0l -3({yv—8)=139 v e Questions 9-12
E * ’ PR el are similarto

0l 6(2z+4)>2z , z€Q [ 2(x-9)< J25-3x,XxEQ examples 45

]
L]

+ Use addition and subtraction properties to solve each inequality in Z.

[ y+¥zas B +x<34 542225

Use multiplication and division to solve each inequality in Q.

ik by < 16

19 1 <-10
¥

Use inequality properties to solve each of the following
3(52+9)=40z,z € Q

Hx-1)< .49 -3x.xEQ

B2 -5(y-5)> V121 -8y, y€Q

@I—IIHEJIU{J,E &40

...................................................................................



Solve life problems

following
Twice a number plus 3 greater than 5

aﬁ Half a number minus 7 less than 9

The sum of a number with 5 less than or equal to 9

One third of a number minus 2 greater than or equal

not be greater than 300

it , the result would be greater than 11.

The owner of sweets factory needs 30 eggs as a constant
consumption when making any amount of dough. Each dough
requires 3 eggs. What is the maximum number of dough that can

to 10

Write an inequality that represents the problem then find the solufion to each of the

Find the greatest positive integer that if 10 was added to four like it , the result wouid

Find the smallest positive integer that if one third of of it was subtracted from two like

J-_*.f_ o .
T

-4,
e
L

1" g

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

i) Vx* - J49 <0.%x € Q

Correct the mistake: Hussam and Firas both solved the following inequality,
-4 y -12 = 24 Each of them came up with a different result. Find the mistake and

correct the solution.

Hussam's Solution

4y-12 =24 4y
Ay -12+12=24+12 -4y -12

Firas's Solution

-4y <36
4y 36
4 " 4

y=-9

-12<=24
+12<24+12
-4y < 36
4y 36
-4 4

y=-9

-



Chapter Test

write the elements of the following sets, then determine which of them is finite set or
an infinite |
B Z'={xsZ:x>0) 2 A={yeZ:y=-2)

'3 B={x€Z:-5=x <2} 4 K={x€E Z xisan even number between -9 and 9 |

If A={-4,-3,-1,0,,2,4,7},B=1{4,-1, 0,3,5,6,7}, C={-1,2,3,5,6.8}
are three sets

Then find; § _ . N
= ANB @ BNnA B ANcnB B AUB @ CUA

Solve the following equation using relation between addition and subtraction in Z.
00 x-13 -32=120] [l 72-y=20-25 [{@3N-2N+30=3-8

Solve the following equation using relation between multiplication and division in Z.
13 4x+5= 64 4 64+ 7 =|-7[+] 15 y % |-22|=60-+(-5)

Solve the following equation in Q. |
16 5z-3=3z-49 17 J16 4y=31+6y 18 WEB=EF <

19 3125+2y=7-9 20 |-11|x=72+(-8) 21 f121z+2=6'+6

- | 2
?ﬂ. ﬁ+%x= '-3-+4 H -8 y+24 =—E 24 3z-|-15| =81 +(-3)
Represent the following inequalities on the number line where x € /7
25 x<-6 2% x>0 27 x<3 Bl x>-2

Write one example for each of the following

29 Everya, b,c ©Q,ifa>band c<0then ac <b.c

-{m'..Ewr}ra. b.c EQ.ifazbandc >0 then EEE

L L]

Use properties of inequalities to solve each of the following

3l 2x+10<-66 ,xEZ 32 -8(y-7)=48,yEZ
33 2(x+2)<4lx,x€Q 34 2(z-5)> JR1 -7z,z€0Q
. 1
3 Y227 (y+8)>5y-4.y€Q ® So-NsV5-17.v€Q
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Detemine the points on the squares web and define the resulting shape.
A (35),B(55).C (4.7) A (1,1) ,B (14).C (3.1) ,D(34)
A(55).B (6.7).C(87) .D(9.5) [4]A(1.2),B(54),C(52),D(14)

Define some of the simple plane shapes from the following component shapes

el

Plot the points on the coordinate planc then figure out the resulting shape for each of the follow-
mﬁ' A(12).B (18).C (3.5)

A (1,1) ,B(14) ,C (23) .D(25)

190 A(-1,1) ,B(-2,3) ,C(-6,1) ,D(4,3)

A (1,1),B (4:-1),C (1-4) ,D(4.-4)

Find the value of algebraic statement of each the followings by using the given variable.

(1) 2(n-3)+5 , n=4
@ x*+2Xx+2 ,  x=-1

X7+3x+7 , x=4

4 %X+8 ., x=3

Draw on the net of the square of the following three projection.

B @H @E

Determine the shape whose projections are given as shown in the followings.

@ HE ©"@ A A

Right Front Top Right Front
Determine a model of a peripheral alignment using a pattern of squares and isosceles trian-
gles.
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Regular polygons and Interior, Exterior and
Central Angles.

*Interior angles
*Exterior angles
*Central angles
*Cononvex polygon
*Concave angles

cave polygons.

< | Idea of the lesson: ‘)

<. | *describing the polygons,

<. | determinating them and In the picture on the side, there
determinating the interior.

< s . . .

. | exterior and are traffic signs with different

<, | central angles and measur-  shapes including regular and ir-
ing them.

PO regular polygons.

¥ Vocabulary: Classify the convex and con-

<

<

<

<

<

[ 5-1-1 ] Convex and Concave polygons

You have previously learned the definition of the polygon and you got to know the regular polygon and the ir-
regular one. In this lesson you will be introduced to the convex polygon and the concave polygon and you will
learn to measure the interior, exterior and central angles of polygons.

The polygon is called concave if at least one of its diagonal contained points located outside the polygon.

A polygon is convex if the points found in each diagonal were inside the polygon.

Diagonal of the polygon: is each segment line connecting two non-adjacent vertices in the polygon and it is not

a side in it.

Example (1) Introduce the shapes in learn paragraph and ditermin whether they are concave or
convex polygons.

A convex quadrilateral polygon
because all points of its diagonals are inside the polygon.

A concave hexagon polygon
because it contains diagonal out of the polygon (hexagon)

A convex octagon polygon
because the points of its diagonals are all inside the polygon
(octagon).
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[ 5-1-2 ] Interior, Exterior and Central angles in Polygons
Interior angle: it is the angle confined between any two adjacent sides in
the polygon.
sum of interior angles in the polygon is equal to (n-2) x 180°
where the number of sides is equal to n.

Exterior angle: it is the angle confined between any sides in the polygon
and the extension of the adjacent side to it.

sum of exterior angle of the regular polygon is equal to 360",

Central angle: it is the angle whose vertex is the center of the regular
polygon and its opposite side is one of the sides of the regular polygon.
Central angle of the regular polygon is equal to 3§O°

Example (2) Find the sum of Measure of the interior angles in a regular hexagon.

Write the rule : (n-2) x 180°

The number of sides in a regular hexagon is 6.

So substitute 6 for n: 180° x (6-2)

So the sum of Measure of the interior angles in a hexagon is : 720°

Example (3) Find the central angle of the polygon in example 2

Write the rule = 360

60° 60°

The number of sides in % I61(e)g(ag0n is 6. \ AT
60°

So substitute 6 forn =

So the Measure of the central angle in a regular hexagon is 60°

Example (4) Find the measure of each exterior angle in a regular octagon.

sum of exterior angle of the regular polygon is 360".

There are 8 congruent interior angles so there are 8 congruent exterior
360°
8

The measure of each exterior angle in an octagon is 45°

angles =
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Complete the following table.

Number of | polygon Sum of interior
sides angles
3 180°
4
pentagon

Which of the following polygon is concave and which is convex?

a /> m( )
/ /Eﬁ

Find the measurement of each interior angle in the following
polygons:

Heptagon Octagon
7 sides 7 vertices 8 sides, 8 vertices

Which polygon has a total interior angles of?

540 1260 ° 1620

. What‘s the measurement of the central angle of the regular polygon in

. the following ?

Question 1
is similar to
example 2

Questions 2-7
are similar
to example 1

Questions 8-10

are similar
to example 2

oo nte

Nonagon
9 sides, 9 vertices

Questions 14-16
are similar to
example 3



Which of the following polygon is concave and which is convex?

TS
AVARSON

Find the measurement of each exterior angle of the following polygons

Mosaic: the picture of mosaic represents the ceiling of
one of the archaeological palaces, name the polygons
found in it and determine whether they are concave or
convex?

Call's Bee: a bee cell represents a hexa-
polygon(hexagon) what is the measurement of its exterior
angle?

Chemistry: what polygon forms the molecule of hydro-
gen with oxygen in the picture?

what is the sum of measurement of its interior angle?

' Open problem: give an examples of two polygons (triplex, pentagon) that represent things in
: life and find the measurement of their interior, exterior angles. E
E Challenge: which regular polygon has a central angle of 90 ? E
( Write Explain the relationship between the number of a regular polygon's sides E
! and the measurement of each interior angle it contains. !



ISP Solid Shapes and Composite Solid Shapes

<. | Idea of the lesson: )
«_, | Distinguishing the Polyhe- : .
dron forms (solid shapes) The Iraqi museum is one of the
= land the composite Polyhe- biggest and oldest museum in
<='| the number of faces, vertices 1t contains monumental groups
<. | and edges of each Polyhedron ~chronicling Mesopotamia.
<, | form (solid shape) The entrance of the Iraqi mu-
seum is represented by poly-
< . .
Vocabulary: phonic forms (solids). The gate
hy ° *Face *Edge is composed of a rectangular
9 Vertix  *Prism parallelepiped.
< | *Base
<o

Properties of Solid Shapes

You have previously studied the polyphedron shapes and some of their properties and in this lesson you will

learn more about them.

polyphedron shapes: (three dimensional solids) are shapes of length, width and height. The following words

are used to describe them in this lesson: edges, faces, vertices as shown in the example.

Example (1) What are the properties of solids ?

Shape Properties

It has at least three triangle faces, one base in the
Pyramid | form of a polygon. The shape of the base deter-
mines the name of the pyramid.

It has got only one base. The base is circular. It
Cone has one vertex.

' It has two parallel and congrueut circular bases.
Cylinder | It has no vertices nor edges.

All the points on its surface have the same distance
Sphere from the center are far away from the sphere due
to distance from the center are equal. It has no
forces, bases, edges or vertices.

It has at least three faces each of which is a paral-
lelogram. The upper and lower faces are called
the bases of the prism. And its bases are parallel
congruent polygons. The shape of the base repre-
sents the shape of the prism.

Prism

A

r~

O
BE
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Example (2) I

Classify the composite solid shapes which are formed the composite solid and determine the
number of bases faces , edges and vertices :

the composite solid shape consists of

cone : one base , one vertice no face , no edge .

cylinder : two bases , no vertices , no edge .

Example (3)
Classify the composite solid shapes which is formed the composite solid and
determine only the number of faces and vertics :
the composite solid shape consists of
cube : six faces , eight vertices and 12 edges.
sphere : no faces and no vertices.

Example (4)
Classify the composite solid shape which the tower in the picture is formed of, and
Determine the number of faces and edges of each solid shape.

The tower consists of

1) quadrilateral prism ( rectangular parallelepiped )

i1) quadrilateral Prism (Cube)

Number of faces : 6

Number of edges : 12

Number of vertices : 8

NOTE : A rectangular parallelepiped and a cube both

have the same number of faces , vertices and
edges.

Example (5)

Determine the base for each solid shapes and then classify it:

e R

pd

Circle, Cylinder Triangle, Pyramid Triangle, triangular prism

u
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solid shapes

No. of faces

No. of edges
No. of vertices 6

Questious 2-4 are

Determine the base shape of the followings and classify them. similar
to examples 5

Classify the composite solid shapes and Determin the number of bases faces, edges and
vertices of the following :

Questions 5-7
/\ are similar
/_ _____ f to examples 3-4
|/

! Solve the Exercises Classify the composite solid shapes and Determin the number

of bases, faces, edges and vertices of the following :




Education: What is the solid shape wich represants the Math book ? and what is the
number of virtices , faces and edges of the shape of math book?

School: Search in the class for the solid geometrical figures and classify them.

@ Space: Determine the two solid shapes in the pictures and
classify them.

Monuments: Determine the number of virtices, faces and
edges in each solid shapes in the pictures below.

Monuments: Determin the shape of the bese and draw
the solid shape which represants the pyramid in near by the
picture.

E Use the properties you have learnt about solid geometrical shapes to compare between "
E quadrilateral prism and quadrilateral pyramid. E
E What is the solid geometrical shape which has one base and only triangular faces. E
. Use the near by geometrical shapes to determine the following : .
' A '
: Two parallel planes B 177 B :
! @ Two intersecting lines ! | :
. :  forereeene D :
E Two points that formed a diagonal when aline drawing D E
! between them & G H !
e e
I Write the name of solid trinagular shape which has curved face and has no vertex on E
v and no edges. !



[ =2 ] Coordinate Plane

X-axis

S

Idea of the lesson: " Y-axis
*Representation ordered
pairs and recognizeditin The coordinate plane consists of (. AEE
coordinate plane. the intersection of two per- ’ 1
pendicular straight lines. The Quadrant 1 Quadrant 1
Xocabu!ary: horizontal §traight line is known rifen
. Coorqlnate plane as the x-axis and one vertical on L
s itis called the y-axis. They both 1T BB
N ~axis intersect at a point called the ’ T/
Or1g1n‘ ‘ origin. g,);FaJdrant HI | T Quadrant IV
* Coordinates of the point |
* Ordered pairs
5-3-1 ] Recognized quadrants in coordinate plane
The coordinate plane is divided into four parts known as quadrants; first quadrant, second
quadrant, third quadrant, and fourth quadrant.
Example (1)  Determine each points belong to which quadrant Y-axis
in the given coordinate plane.
1) Points A,B,C are located in the first quadrant by
i1) Points D,E,F are located in the fourth quadrant " A
, : S S
Link the points of the first and fourth quadrants, what do you (/)
notice? Fo
Two triangles have the same angles , sides and area .

[ 5-3-2 ] Representing points in coordinate plane

Points are represented on a coordinate plane by ordered pairs (x,y). An ordered pair consists of two numbers. The first
number x represents the x-axis (units to the right or to the left). The second number y represent the y-axis (units upwards
or downwards )

Example (2) Represent each ordered pair with a point on the coordinate plane and
determine which quadrant each point is located at.

Y-axis
1) (5,3 ) Located in the first quadrant
11) (-2,1) Located in the second quadrant C4(09)
1i1) (0,6 ) Located on y-axis (513)
1v) (-5,-2) Located in the third quadrant q
V) (3,0) Located on x-axis Sl (3.0) K
Vi) (4,-4) Located in the fourth quadrant D ¢ 3
-51-2)
Fe(s.~)
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[ 5-3-3 ] Determination of coordinates points in coordinate plane by

ordered pair

Example (3) Determine the coordinates of each point in the given coordinate plane.

i) Coordinates of point A Y-axis
move from the origin to the left and count four
units. A(-4 , 0)

i1) Coordinates of point B

move from the origin to the right and count two
units. and upward five units B(2,5)

iii) Coordinates of point C

move from the origin to the left and count three
units, then 5 units to downwards. C(-3,-5)

o>
X-axis

1
Example (4) The map was divided to a coordinate plane where the x-axis represents the distance

crossed to the right or to the left and y-axis represents the distance crossed upwards
or downwards. Which city is the point (2, -2) located at.? In which quadrant?

Start from the origin, move

two units to the right and two - -
units downwards to find the L — = : '

. L. s M - "
point (2,-2) at Al-Qadisiya [ i s 4 :
City, it is in the fourth quad- | . { .
rant. =

Start from the origin and

move four units upward to : by Al

find the point (0,4) in Kirkuk i T =1 4

City, it is located on y-axis. H{.-‘"'r wobor [ ::q o
e v . ;

Determine at less two points | et i Ll =

at following ( Basra, Ninawa, 3 : AR it
Anbar ) R"H mﬁln\-__ -‘r

115



Determine the quadrant of each point belongs to, then write the ordered

pairs. Y-axis
A Questions 1-6
are similar
B to example 1
D F
5 E .

6 F

Draw the coordinate plane on a graphing paper then represent each ordered pair with a
point, name it and determine which quadrant or axis it is at?

17.(3:2) (0,) [9] (-20) (4-1) Questions 7-14

are similar

m (4,3) (5,—6) (_2,9) g (8,0) to example 2

: :

15 Determine the quadrant of each point belongs to
given coordinate plane and write the ordered pair

E ) Y-axis E
' of each point. :
5 SRERE 5
; ARERA, .
: . . o B
' 16 In the question (15) link the points in each quad- - . U
. rant what you note? .
. d H .
. Draw the coordinate plane on a graphing paper then represent each ordered pair with a :
E point, and name it, then determine the quadrant or axis it is at? E
- i1 (0.5) (04) (-2.5) 20/ (4.-6) :
a1 (69) (-1-7) 23] (45) :



Represent the ordered pairs on the coordinate plane, and draw segments between the points (the

dots)and name the resulting shape and which quadrant located in?

A(0,2) ,B(0,-2) ,C(2,2) ,D(2.-2)

25 E(-6,-3), F(-3,-1) ,G(4,1), H(4,-6)

Geography: use the coordinate lines and determine some points which fixed the following:

Egypt @ Sudan Iraq @ Algeria

@ Geometry: Graphically show four points on the coordinate plane that they form the vertices
of a rectangle once they are linked together then determine the ordered pairs.

E Mention the x-axis of a point on y-axis.

@ Mention the y-axis of a point on x-axis.

to recourse with a graphical representation in a new way, give an example about it?

Challenge: Give the reason why the location of point (-2,2) is different from that of the

E 33 Open problem: The quadrant where a point is located can be determined without the need
E point (2,-2).



[ 5-4 ] Translation, Reflection and Symmetry

<='| The idea of the lesson )

<> | * Learning the translation,

<. | reflection and symmetry Symmetry is aproperty many things can be

<. | and drawing them. described with such as Symmetry shapes.

<5 A human is said to be symmetric as well

<. | Yocabulary: since his right half is symmetric to his left

<, | *Translation half.

| * Reflection
* Symmetry

z * Axis of symmetry i xi
* Line of reflection. R

[ 5-4-1 ] Axes of Symmetry

A symmetric shape around on axis can be pleat on a straight line, as a result you get two congruent
halves.

The line of pleating in this condition is called the axis of symmetry.

The symmetry around the y-axis for the point (X,y) can be expressed as (-X,y).

And the symmetry around the x-axis for point (X,y) can be expressed as (X,-y)

Example (1)

Is there an axis of symmetry for the human in the
picture in Learn paragraph?

. . . vertical axis of symmetry
A vertical axis of symmetry can be drawn to divide

the body in the picture into two congruent halves
where the right side of the human body is congruent
to its left.

Example (2)  Determine the axis of symmetry for the following shapes.

Horizontal There are no axes It has many axes Vertical

Axis of symmetry of symmetry of symmetry Axis of symmetry
(Horizontal , Vertical and
Diagonal )
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[ 5-4-2 ] Reflection

Reflection: is the transfer of a shape to its opposite / reflected image for example, the shape of let-
ter P according to a vertical line (reflection axis) or (a mirror) is q.

IExample (3) Inthe given picture, compare the shape of
the bird with its picture in the weter.

1) Look at the points on the shape, what is their ar-
rangement?

The points A,B,C are arranged in clockwise direction.
1) How does their arrangement seem in the weter?
They are now anti-clockwise are arranged C,B,A .

Example (4) Copy the shape ABCD on a graphing -ax1s
paper then draw its image for a reflection
accross line shown. il B B 4
1) Find the ordered pairs which represents each points of AN
ABCD. i :
i1) Find the number of units between each vertex and the L
reflection line. i
iii) Create a point to each vertex on the other side of the Re
line with the same distance.
iv) Link the new vertices (points) to form of its reflection
imageA’ B C D.

rction fima

[ 5-4-3 ] Translation

Translation: translating is a shape from one location to another without rotating it.
Translation can be expressed in the form of ordered pair (x+a,y+b) as for translating point (x,y)
where a unit horizontally and b unit vertically.

Example (5)  Copy the triangle ABC on a graphing paper then draw its translation image by 5
units to the left and 3 down.

) . o Y-axis
1) Move each vertex of tringle ABC, 5 units right and 3 d

down. The translation of point A ( 2,1 ) is represented by
(2-5, 1-3) in order to be A~ (-3,-2) c
The translation of point B ( 6,1 ) is represented by (6-5, 1-3) N
in order to be B (1,-2)

The translation of point C ( 1,7 ) is represented by the
ordered pair (1-5,7-3) in order to be C ~ (-4,4)

T

X-axis

®

i1) Link the new vertices to form the image of triangle after
translation A B'C’
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Make sure of your understanding

Look at the shapes in the following pictures and mention their axes of symmetry? If it’s found!

Questions 1-3
are similar
to example 2

Draw the shape A B C D whose vertices coordinates areA( 1,1 ), B (4,2), C (4,1

4 . .
), D (1,2) Then draw its reflected image with respect to the x- axis and write the
vertices coordinates. Question 4
is similar

to example 4

5 Point B was translated downwards with 2 units and 6 units to the right.

What are the coordinates of point B if point B" was (2,1)? Qi

is similar
to example 5

! Solve the Exercises Use the shapes shown below and determine if the letter has an axis

of symmetry , draw all symmetry axes if it’s found.

Draw the triangle ABC whose coordinates areA (3,4),B (1,2), C(4,1) then draw its image
on a graphing paper and write its coordinates after making the following transltions:

9 = Reflection with respect to the y-axis.

10 Translation of one unit to the left and 4 down.

Y-axis
11 Translation 3 units to the right and 2 units up ward. x;\
/ 1\
/TN
. . . p / [ \ .2
12 If the rhomboid was translated 4 units to the right and v %
1 upwards. What are the coordinates of point C? \\ // 5 ~
N/




! Solve the problems

: Copy these shapes on a graphing paper then draw the reflection image with respect to the line as
' shown.

: Describe the type of the symmetry if it’s found.

A

 Z Y
Describe the kind of translation for each shapes, if its found.

Hand works : Show reflectinos for some shapes in the following picture
and show the parts that havent translation.

Geometry: A circle whose radius is 5 units and its center is the point (3,3). If a translation
was done by 2 units upwards and 3 units to the left. What are the new coordinates of the
center and find the radias of the circle? what do you notice .

@ Numerical Sense: Draw the octagonal on the graph paper then draw its reflection with re-
spect to the y- axis. Write its coordinates after the reflection.
The coordinates are A(2,2),B(3,2),C(1,3),D(14)E(2,5),F(3,5),
G(44),H(43)

Challenge: Suppose that point A'(-3,5) is an image of apoint A (3,5) in the reflection,
which axis was the reflection made up on ? Find the reflection without graphing according
to which axis. Explain the answer

A
Y




| 5-5 ] Congruence and Similarity

Idea of the lesson )
Determining the congruent
shapes, and distinguishing the

similar shapes, and finding the Look at the shapes, which of the . .
measure of an angle, and the Squares in the middle is bigger than
unknown length in a pair of the other? . - .

congruent shapes.

Are all the blue squares congruent
Vocabulary: to the red ones? | B

Congruence

Similarity
Corresponding angles - - -

Corresponding sides - -

Ceeeeeclcl

[ 5-5-1 ] Congruence

Congruence; is the equality of sides and angles of a polygon with those of another polygon. The symbol of
congruence is ‘ = .

Example (1)

In learn paragraph above, both squares at the middle with blue colour are congruent
to check that you can simply put the first middle square on the second middle square
to notice the complete congruence. While the other squares in the two sketches are
similar to one another.

|I Example (2)  Distinguish the congruent shapes in each picture

In the picture above all
shapes are congruent.

The group of balls are
not congruent, since
each one has different
shape and size.

All toys in the picture
are not congruent.
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[ 5-5-2 ] Congruence Polygons

-Two triangles are congruent if their sides are congruent.
-Shapes which are containing more than three sides must congruent in sides and measure of their angles.
-If two polygons are congruent we can find the measure Of an unknown angle or length of an unknown side.

Example (3) A D
Are the two?triangles 606\ 5002
congruence’ 3cm 3cm
If each side of the first B 4cm C F 4cm E
triangle congruence each AB =DE = 5cm
side of the second then
both triangles are con- AC=DF=3cm
gruence. BC=EF=4cm
~ABC = ADEF

Example (4) Find the measurement of the unknown angle for the given shape.

Since both shapes are congruent then

the measurement of their angles are 66° 114° 114° ¢
congruence as well. So the measurement of

the unknown angle in the figure is 66 . 114° 66° 66° 114°

[ 5-5-3 ] Similarity

Shapes having the same shape and their corresponding sides are proportional. The symbol of
similarities is ‘~ °.

-Their sides are proportional.

-The measure of their angles are congruence.

Example (5)

Which of the followings quadrangles
are similar to rectangle ABCD ?

In order the quadrangles to be
similar their corresponding sides
must be proportional such that :

The shape of the blue quadrangles is

J H

sl
'

not similar to the shape of the yel- K G
low quadrangles since the length of AD , DC 9 , i
their sides are not proportional. EL LI 8 6
The shape of the blue quadrangles is 3 2
similar to the shape of the red quad- 4 * 3
rangles since their sides are propor- AD DC 6 4
tional. —=—— = — = —
KG GH 12 8
1 _ 1
2 2

. ABCD ~ KJHG
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Questions 1-3
are similar
to example 2

E Find the measurements of the unknown angles and lengths
E of the unknown sides in the following congruency shapes:

3 of Questions 4-5
are similar
to example 4

Find the measurements of angles, and lengths of the unknown sides

the following congruency shapes.

60° 60°
2 2
60° ¢ 60° 60°
m L T90° ¢ 90° Y 90°
3 3
¢ o o
= 90° [ 90 90° [
2 2




Distinguish the following congruence shapes:

O 93 S i NN
P 0Q _:: B yed
' Na ¥

E |
- L
..__ Py

o oy

Determine whether the folowing polygons are congruent or not.

Geometry: In the following figure, a building
with a height of 18 m forms a shadow of 12 m
length, what is the height of nearby tree forming
a shadow of 3m length?

18 Challenge: If the triangle
A ABC ~ADEF . What’s
the length of AB? [

B

E @ If the triangle B

AABC ~ ADEC, whats
the length of AB ?




Promblem Solving Plan ( make a model )

The idea of the lesson Learn

Solve the problems by us-
ing a plan (make a model)

Zeina tried arranging 3 cubes in dif-
ferent ways. What are the possible
ways to arrange the three cubes in
different ways and side by side?

(CCeCT

{ UNDERSTAND ~ What are the givens in the problem? 3 colouer cubes that must be ar-
ranged side by side.
What is asked in the problem? Number of possible ways possible in

order to do that.




Problems

Patterns: How many squares are there in the shape No.8 according to the following pattern?

&
¢ &
0§0 14 ol od Sod

) ¢
&
&

shape (1) shape (2) shape (3) shape (4)

Basketball: 6 friends came together to form a bas-
ketball team, how many teams can be formed of 5

players?

Colours: Asmaa needs two colouring kits to draw 5
paintings. What is the least number of paintings she
can draw/paint with 10 kits?

4 | Kitchin tools: Aleen has 6 coloured cups, she wanted
to offer juce in 5 different cups , how many times she
cando it ?
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Chapter Test

What is the polygon which the sum of its interior angles 1980°? and what is the magnitude of its

exterior angle?

What is the polygon which the sum of its interior angles 1800° and what is the magnitude of its exterior

angle?

Which one of the polygon is concave or convex?

/\

E Determine the quadrant of each points on '
. Find the of number of the faces , edges
the coordinate plane. and vertices for;

Y-axis

hexagon pyrimid

m heptagon prism

X-axis

m Copy the shape on a graphing paper
and then drow its reflection image and
transltion image by 5 units up wards.

Represent each ordered pair in questions 6.

Draw the symmetry axes and name it if its found.

i 2

6 m 6 m
@ Find the length of missing side in
the following figure ? 9 4 m

Draw a hexagon on a grid paper and determine its points and divide it into congruent triangles
and find the number of triangles, draw the translation of a hexagon by 2 units down for each
point .
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Chapter

Measurement : Area and Volume

6-1 Rate effect (scale) on the perimeter and area (Enlargment
and Reduction)

6-2 Volums of three-dmensinal geometric shapes
=) (cube\ parallepiped) oy
| 6-3 Lateral area & total surface area of three dimensional geometric
o shapes (Cube/Parallelpiped)

6-4 Rate effect (scale) on the volume and surface area (enlargement
b and Reduction)

' "-. 6-5 Surface area and Volume of compound '_chree dimensional shapes

-;- 6-6 Paving Area

....

Ziggurat UR oldest temple in the city of Nasiriyah rised above the ground by three layers the
base dimensions of the first layer 34m X 26.5m with height 11m above the level of the curtyaral
and the secound layer height is 6m and the third layer was disappeared and what had left of
landmarks is 3m only.

the first volume of the layer = 11m X 34m X 26.5m




Calculate the area of the parallelogram whose base length is 20cm and height is Sem.

Calculate the area of a trapezoidal, the length of both of its bases are 6m and 8m,
its height is Sm.

Calculate the circumference of a circle whose radius is 14cm.
Calculate the area of a circle whose radius is 10cm.
The area of a circle is 616¢cm?, calculate its circumference.

E The circumference of a circle is 132cm, calculate its area.

Find the area of each of the folowing.
8 cm

4 cm 6cm

5 cm 10 cm

A circular garden with radius 25m is surrounded
by a paved gangway of 5m width. Calculate the
area ofthe gangway and its (outer) circumference.
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Rate effect (scale) on the perimeter and area (Enlargement
and reduction)

<= | Idea of the lesson ) k
<= | The enl . .
e disgoa;e§22E ?:Ed The following figure shows a grid. Each
cometrical shapes on their SdUare on the grid is 2cm. Re-draw the ir-
- gerime ters and P regular pentagon using a grid whose each
= Ereas square side is 4cm in length.Use point “A”
e Vocai)ular as a start point.
< *Dilation cyen ter of Measure the length of the sides in the figure in both cases. Com-
= dilation ’ pare them and conclude the relation between two measurements.
< *Dilati(;n Now, guess the length of the side of the square paper in the grid
< | 4Dilation coefficient to make a second copy of the shape such that its dimensions
= %Enl ' would be half of those of the first copy (original shape).
| n argrpent
<. *reduction

[ 6-1-1 ]The Concept of Extensibility and Center Dilation

Dilation : Is the resulting from enlargement or reduction a given shape. The image is smilar to the
original one and has symmetrical dimensions.

The centre of dilations is one of the points in the original shape. When measuring we fix it in order
to adjust the shape measurements.

Dilation coefficient: is the ratio of the image’s dimensions to the original shape dimensions.

Example (1) Draw the dilation, draw a circle with centre “C” and let its radius be 3 squares of the
paper using the compass.

Drawing a picture of this circle is asked on another grid of the

same squares size using a dilation of center “C” and 3 as coef-
ficient.

Step 1: We choose a point in the middle (at the center) of the
new squares paper and we show it as and name it C" as a center
of dilation.

Step 2: Focus the needle of the compasson on one of the
points of the squares in the grid and we move the second arm
by one square.

Step 3: We focus the compass on point C and move the other
arm to draw the new circle.

Step 4: Using the compass, calculate the length of the new cir-

cle’s radius. You will find that it is one square. As a conclusion,

the circle’s radius was dilated by coefficient T
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Example (2) Let ABCD be a rectangle whose vertices are A(1,1), B(4,1), C(4,3) and D(1,3). Draw it
then draw a dilation to it, let its centre be origin point and its coefficient be 2.

Obviously the dimensions of the rectangle are 2,3 of the squared

units. Draw rectangle A B'C'D” with dimensions 4,6. D c

Notice that;

AB_6_, CD_6_, JBE T 1%

AB 3 °~ CD 3 YN

AD 2 ° BC 2 4| B c
Such that;

A(l,1)—A'(2,2)
B(4,1)—B'(8,2) :
C(4,3)—>C(8,6) g -
D(1,3)—D'(2,6) -

So, rectangle ABCD is enlargment in of the
rectangle ABCD and the coefficient of the dilation is 2.

Example (3) TV screen: The TV secreen is characterized by its ability to change the image
dimensions such that if the original image dimensions shown on the screen are

100cm, 52cm. If we reduction the width by an dilation coefficient of i, how
would the perimeter and image area be?

P =2 x (L+W) =2 x (100+52) = 304 cm
A=L.W =52 x100 = 5200cm?

And when reduction is applied the image dimensions
become as follows

L=%>< 100 =75cm « W = 52 X%=39cm
Such that;

P'=2x(39+75)=228cm
A'=L .W =39 x75=2925cm?

Notice that;
P _228 3 A_2925 _9_3 3
P 304 4 A 5200 16 4 4
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[ 6-1-2 ] Enlargement and Reduction

If we check examples 2 and 3 we conclude that.

e The dilation whose coeficient is greater than 1 leads to enlargement that the shape’s dimensions are dilated by the same
amount of the dilation coeeficient.

e The ditation whose coefficient value is between 0 and 1 leads to redution that shape’s dimensions are dilated out by the
value dilation coefficient.

e The dilation coefficient of the perimeter (enlargement or reduction) is the same as the expansion coefficient of the
shape’s dimensions.

e The dilation coefficient of the area (enlargement or reduction) is the square of the dilation coefficient of the shapes
dimension.

On a grid, graphically show a right triangle whose vertices are A(2,1), B(2,4), C(5,1), find
its area, then graphically show the triangle resulting from enlargement in by the coeffcient 3.

On a grid, graphically show a circle whose centre is the origin and its radius is 3cm. Calcu-
late its perimeter and area. Draw an image of it under the effect of;
A) enlargement in with coeffcient 2

Questions 1-2 are similar

1
B) reduction with coeffcient 3~ and calculate its perimeter to examples 1,2

and its area.

On a grid, draw the following shapes then draw their dilation by using the
given information.

I e O

A

dilation center A dilation center B dilation center C

1 2
coefficient of dilation 2 coefficient of dilation T coefficient of dilation 5

each of the following cases using the given expansion coefficient if the center of dila-
tion is the origin point.

)A0,3),B(2,1),C(0,-2),D(-2,-1) coefficient of dilation =4

1) A(-3,2),B3,3),C(5,-2),D (-2, 0) coefficient of dilation = % _. R '

If you knew one of the polygons in the given figure is an exdilation
of the other. Find the coefficient and show whether it is enlarge- Rl _8
ment or reduction.

qn

E e Find the coordinates resulting from the expansion of the quadrilateral shape ABCD in



Abdulla designed a scheme of a part of the Freedom
Statue with dimensions of 50cm, 15cm. If kie wanted to
reduction the scheme using the coefficient 5, calcu-
lated the perimeter and the area of the redution scheme.

Design: Ahmed is a construction engineer who is used

to fullfilling the projects of building residental buildings
in his daily notebook, and when the desing is finished he
dilation it in by a coefficient of 10 on a maps paper. If the
dimensions of the bedroom on the map are 3.5 cm , 4.8
cm. What is its area? and what is the perimeter?

The convex lens is used as a magnifying lens, if a body is
put between the lens and its focus.
If you take a look at the letter “M” written on the paper

whose height is 3mm. The len’s reduction is 5
What is its height after being dilated?

sitting room

bed room Ibed room

LA

10

11

Challenge: An irregular geometrical shape. Describe its picture under the effect of expansion

of coefficient (3).

Open Problem: Graphically represent a square, then show an image of it under the effect of

dilation with coefficient greater than 1. Then represent the resulting image dilated by a coef-
ficient less than 1. Expect the value of dilation coefficient between the original shape and the

resulting shape. Explain why and check your answer.

Numerical sense: What do you expect the image of the shape will be if it was under the effect

of dilation as in the following cases;
1) the dilation coefficient is 1
i1) the dilation coefficient is 0

A general mathematical formula to find the new coordinates of the ordered pair (x,y) under

the effect of dilation by coeffiecient “k”.



Idea of the lesson

Getting to know how to ex-
tract the volume of a cube
and a parallelepiped.

Vocabulary
* Solid

* Prism

* Edge

* Vertex

* Face

* Length

* Width

* Height.

L L L L o o

Volums of three-dimensional gemetric shapes ( cube\
parallelpiped )

)

An solid shape like the table and the cube is
characterized by having three dimensions un-
like the standard shape (plane shape) which
has only two dimensions. The three dimension
are: length, with and height.

In the language of Geometry science, each
body of many surfaces has two bases parallel
regular congruent polygons called (the regular
prism).

A prism is classified according to its base
shape. So the prism is quadrilateral if its base
had a quaternary shape as in the cube and
cuboid (parallelpiped).

[ 6-2-1] Cube

The cube is a body whose 6
faces are squares. It can also be
called a quadrilateral prism, its
height is equal to its base side.
In other words the three dimen-
sions of the cube are equal.

As in details: The cube consists
of six equal faces, eight verti-
ces or right angles, and twelve
edges.

Volume of a Cube

Volume = edge length x edge length x edge length

V=LxLxL

Where V is volume of the cub
edge.

Vertex : is a point where three or
more edges intersect
LT

 ——
<
Edge : is a segment
that formed by the
intersection of two
Face : is a square ——» faces

e and L represents the cube
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Example (1) Find the volume of a cube whose edge length is 6cm.

Use the cube volume rule in symbols

V=LxLxL
substitute and simplify
V=6x6x6=216cm?

so the volume of cube is 216 cm?

60112

Example (2) The rubik’s cube consist of 27 different colored tiny cubes, the tiny cube’s side is 1.9
cm and we can calculate the volume of the rubik’s cube in two ways.

Notice that :
Firstmethod: 1.9 X 3 =15.7 cm is the length of rubiks cube adge

the volume of the rubik's cube is :
5.7 x5.7%x5.7=185.193 cm’®

the volume of the tiny cube is:
1.9 x1.9 x1.9=6.895 cm?

Second method: g0 the volume of the rubiks cube is
27 x 6.859 =185.193 cm’

Example (3) A cubed water tank whose edge is 3m, water is poured into it with a rate of 9m® per
hour. Calculate the time needed for it to be filled.

The capacity of the tank means how much water it can hold in and it is exactly the volume of the
cubed tank.

V=LxLxL
V=3x3x3
V=27

So tank capacity equals; 27 m?

The water is poured inside the tank with a rate of 9 m’/h.
So the time needed for the tank to be filled can be concluded by di-
viding the tank capacity by the water flow rate;

27 +9 =3 hours
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[ 6-2-2 ] Parallelepiped

A parallelepiped is a body whose both of its bases are rectan- /

gular and all of its side faces are rectangular as well. and each

two opposite faces in it are congruent. =
Its volume is measured as follows; : h -%0
V = base area x height )_ _______ _
V=Lxwxh We' o
s S L
S

Where “L” is base length, “w” is base width, and “h” is
height

Example (4) Find the volume of the parallelepiped whose its dimensions are 8cm, 4cm, 3cm.

Use parallelepiped volume rule in symbols;
|
V=Lxwxh //ﬁ
T
i
}

Substitute and simplify 3cm

V=8x4x3=96

So parallelepiped volume is 96 cm’

Example (5) A parallelepiped of squared base whose its edge length is 8cm and the height is
10cm. Find its volume.

Use parallelepiped volume rule in symbols;
V=Lxwxh
Substitute and simplify

10 cm
V=8x&x10

V=640

. . 3 ----- T
So parallelepiped volume is 640 cm ,.-_" / 8 em

Example (6) Fishbowl: The bowl is in the form of a parallelepiped whose dimensions are;
1.5m, 0.5m, 1m.
Find the volume of water needed to compltetely fill it.

V=Lxwxh
V=15x0.5x1
V=0.75

So the volume of water needed to fill the

bowlis 0.75m?
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; Find the volume of a parallelepiped whose base length is 8cm, and its
* width is 4cm, and height is 4cm.

E What is the volume of a cube whose edge length is 4.5cm? Question These
" _ . ' _ questions can be solved
: A parallelepiped whose height is three times its base length. If its base by the same way as

 length is 8cm and width is 4cm. What is its volume? CEMIN e

What is the edge length of a cube whose volume is 1000cm??

A parallelepiped of a squared base and 10cm height. If its volume is 90cm?®, what’s the side

E What is the height of a parallelepiped whose volume is 48cm?® and base area is 12cm??
E length of its squared base?

a A cubed water tank whose edge length is 3m contains an amount of
water reaching the height 1.5m. Calculate the amount of water which
needs to be added for it to completely fill it.

Calculate the volume of the lower shadowed part of the bird house in
the figure.

Challenge: A sweets company decided to change the shape of the box from a parallelepi-
ped with the dimensions, 8cm, 2cm, 4cm to a cubed box in a way that the box’s capacity
remains constant. Find the length of the edge of the cubed box.

@ Open Problem: Three cubes of edge length Scm were put side by
side. What is the resulting shape and its volume?

Numerical Sense: Which of the following has a better effect on the parallelepipedé volum ?
A) Doubling its base area.

B) Doubling its height.

Explain your answer with anumerical example.

‘ Write :
B A general mathematical formula for the volume of the parallelepiped whose '
. base length is (k)cm and width is half of its length and the height is three times |
E of its base length. E



[ 6- 3] Lateral area & Total Surface area of three dimensional

Idea of the lesson

geometric shapes (Cube/Parallelepiped)

( Learn

<
= Kpow ey it it fit: The lateral area of a cube is the area of 4 squares.
< | Side surface area and tofal  yy 10 o total area is the area of 6 squares. Squarg
< Surface area of the cube The lateral area of a llelepiped i
and the parallelepiped. paralle epl‘pe is the area of uare

— four rectangles. Each two opposite rectangles have f
- Vocabulary the same area. And the total area of a parallelepi- 2%
== | * Cube edge length ped is the area of six rectangle each two opposite
< | * Length rectangles have the same area. The total area is
< | * Width sum of lateral area and the sum of the upper base
<= | * Height. and lower base.
<

[ 6-3-1 ] Cube

Lateral: is the area of the four faces which are located on the
sides of the geometric shape that means it is the area of four
squares, so;

Lateral area = 4 x edge length x edge length
LA=4xLxL

Where A is the laterl area and “L” is the cube edge length.
Total area: is the area of the six squared faces located on the
surface of the geometric shape. that means it is the area of six

squares, so;

Total area = 6 x edge length x edge length
TA=6xLxL

Where TA is the total area and “L” represents the cube edge
length.

Example (1) Find the lateral area and the total area of a cube whose edge is 12cm.

Use cube’s lateral area rule by symbols
LA=4xLxL

Substitute and simplify
LA=4x12x12=576

So the lateral area of the cube is 576cm?
Use cube’s total area rule by symbols
TA=6xLxL

Substitute and simplify

TA=6x12x 12 =864

So the total area of the cube is 864cm?
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I Example (2) A cube whose lateral area is 16cm?. Find,;
1- Its edge length 2- Its volume

Write the rule of cube lateral area
LA=4xLxL
Substitute

16=4xLxL
16

Use multiplication and division propety Lx L= 7
L x L =4 simplify

L=2

Then L(edge length) = 2cm

Write the cube’s volumerule V=LxLxL
V =2x2x2 Substitute

V =8 Simplify

V =8cm?

So the cube’s volume is 8cm?

[6-3-2]  Parallelepiped

Lateral Area: is the sum of areas of two couples of side rectangles.

Lateral Area = base perimeter x height
= 2 x (length + width ) x height

LA=2x(L+W)xh

Where A represents lateral area, L is base length, W is
base width and h is height.

lateral faces

Total Area: is the sum of areas of six rectanglar faces that represent the geometric shape surface.
Or it is the sum of lateral area plus the sum of two bases’ area. So;

Total Area = lateral area + two bases area

TA=[2 (L+w) xh] +[2x Lx w]

Where TA represents the total area, L is the base length, w
is the base width, h is height.
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Example (3) Find the lateral and total area of aparallelepiped whose dimensions are 8cm,4cm,
3cm.

lateral area rule of a parallelepiped in symbols
LA=2(L+w)xh

Substitute and simplify

LA=28+4)x3=2x12x3=72

So, the lateral area of the parallelepiped is 72cm?

Use the total area rule of the parallelepiped in symbols;

TA=2(L+w)xh+2xLxw :

Substitute and simplify :h=3

TA=2(8+4)x3+2x8 x4 )'. ““““““ I
' w;—

=2x12x3+64=136 g =8

So, the total area of the parallelepiped is 136 cm?

Example (4)  Matches box: the box is in the form of a parallelepiped whose dimen-
sions are 5cm, 3cm, 2cm. Calculate the area of the carton board needed to
make it.

TA=2(L+w) xh+2 XL xw
TA=2(5+3)x2+2x5x%3
TA=32+30=62

So, the area of the carton board needed to make the matches box is 62 cm?.

Make sure of your understanding

1 | Aparallelepiped base length is 8cm, its width is 4cm and height is 8cm. What is its total
area?

5 | Acube’s edge length is 2.4 cm. What is its lateral area?

3 A parallelepiped’s height is three times its base length. If its base length is 8cm and

width is 4cm, what is its lateral and total area? ) o
Questions 1-2 are similar

to examples 3,4

4 A parallelepiped whose dimensions are 3cm, Scm and 6cm. Calculate each of its lateral
area and total area.

5 A parallelepiped whose base is square has edge length of S5cm. Its height is 10cm. Cal-
culate the lateral area and total area of the parallelepiped.

6 | A parallelepiped whose lateral area is 48cm? and its base perimeter is 12cm. find its
height.

7 | A parallelepiped whose base is square has height of 10cm. If its lateral area is 280cm?,
find the edge length of its square base.



g | Swimming pool: whose base dimensions are 8m, 4m and
hieight is 2.5m is wanted to be paved with square pieces

of ceramic with edge length 0.2m. Calculate the number

of pieces needed.

9 | Furniture: A wooden locker with a frontage consisting of
six drawers, rectangular and equal in area. Each drawer’s
dimensions are 0.5 m and 1m. If the locker’s width is 2m,
find its lateral and total area.

10 Challenge: 45 parallelepiped wooden pieces were placed to-
gether side by side. Each parallelpiped has a square base with
edge length 2cm, and height 3cm as shown in the figure. Cal-
culate the total area of the geometric shape.

11 Open problem: Consider a parallepiped water tank with a :
square base and height five times of its base. If you know E
that the cubic volume of water inside it as 40m?, what is the :

height of the tank?

12 Numerical sense: which of the following has a greater effect
on the lateral area of a parellepiped;

A- doubling its base area

B- doubling the height

Explain your answer by a numerical example.

E A general mathematical formula of the total area of a parallelepiped whose base length is (k)
. cm, its base width is a half of base length, and its height is three times of its base length.



Idea of the lesson

* Dilation coefficient
* Enlargement
* Reduction

Rate effect (scale) on the volume and surface area
(Enlargement and Reduction)

then conclude the relation between
them.
. Compare both areas then conclude the

== ( Learn

<., | The enlargement and

< | reduction effect of geo- You have a cube whose edge length

—, |metric shapes on their is 1cm and another cube whose edge
volume and surface area.  length is 3cm.

- . Find the volume and the surface area

= | Vocabulary for both.

<| * Dilation . Compare the volumes of both cubes

<

<

<

<

relation between them.

Review of concept of Extensibiliy and center of dilaation

Dilation: is the image resulting from reduction or enlargement in out a given shape. The image is
smilar to the original one and has symmetrical dimensions.

The center of dilation: is one of the points in the original shape. When measuring, we fix it in order to
adjust the shape measurements.

Dilation cofficient: is the ratio of the image dimensions to the original shape dimensions.

RULE 1:

If V represents the original cube volume and V is the new volume after magnifying the edge length
by diiation coefficient k, so;

V=k’xV=(k.k.k).V

RULE 2:
If A represents the area (whether rateral or total) of the original cube (TA) represents the new area

after magnifying the edge length by the dilation coefficient k, so;
A=k xA=(k).A

Example (1) We try to check these two rules using the givens in “Learn” paragraph.

Original cube volume = V=(LxLxL)=(1x1x1)=1cm’
Total area of the original cube => TA=6xL x L=6 x1x 1= 6cm?
When magnifying the edge length by coefficient of dilation (3), the edge length becomes 3x1 =3
cm=L
Cube volume after dilation = V'=(L x L x L) V=3 x 3 x 3) (1)=27cm?
(TA)=6xL xL =6x3x3=54 cm?Total area of the cube after dilation
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RULE 3 :

If V represents the original volume of the parallelepiped and Vis the new volume of it after being
magnified by dilation coefficient k, so;

V=K.V=(kkk).V

RULE 4:

If A represents the area (lateral or total) of the original parallelepiped and (A") represents the new
area after magnifying by the dilation coefficient k, so;

A=k xA=(kk).A

Example (2) A parallelpiped of dimensions 30cm 12c¢m, 15¢m,. A similar model was made with

1
dilation coefficient ( k= 3 ) Using the rules 3 and 4, find the volume and the

lateral area of the mini model.

V=Lxwxh=30x12 x 15 = 5400cm’
LA=2x(L+W)xh=2x(30+12) x 15=1260cm?

11 1 5400
VK V= (k. kLK.Y= (5 x5 X 50) % 5400 = — 200cm’

3 27

11 1260
(LAY =K (LA)= (k. k). (LA) = (5 x 57) ¥1260 = = 140cm?

9

Example (3) Money box: a minimized model of a money box was made in the shape of a cube
whose edge length is 8cm. If greater model was wanted to be made by dilation
coefficient =/, calculate the volume and lateral area of the magnified model.

2

Model volume before magnifying
V=(LxLxL)=(8x8x8)=512cm’

lateral area before magnifying

LA=4xLxL=4x8x8=256cm?

Volume & lateral area after magnifying

3 3 3
V=KV = (kkk).V = (5% 57 < 57) ¥ 512 = 1728 env

33 9
(L.A) =1 (LA)= (KK). (LA) = (5% =) X 256 =~ ¥ 256 = 576 e’
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A cube whose edge length is Scm was dilated (enlarged) by coefficient 3. Find its vol-
ume and total area after dilation.

arallepiped wnose€ dimensions are 6Cm, >5¢m, YCm. r'in 1ts volume and 1ts latea
Ap llepiped whose dimensi 6em, 3em, 9crm. Find its vol d its lateal

area under the effect of dilation coefficient of T

If you know the lateral area of a cube is 32cm? and that it is under the effect of reduction that
its lateral area was reduced to become 8 cm?. Find the coefficient ofdilation.

o loem

A piece of iron is in the shape of a parallelepiped with a
suquare base which has edge length of 10<im and height of

120 cm, if reduction it by the coeffiaent — , find its vol-
10 120cm  ~

ume after the reduction . 7cm

Questions 1-4 are similar
to examples 3,4

A parallelepiped with a square base of 3 cm edge length and a heigt five times
greater than the edge length. Find its volume, lateral area, total area. Then find
the following;

i) Its volume under the effect of dilation by coefficient 4.
ii) Its lateral area under the effect of dilation by L .

1

iii) Its total area under the effect of dilation coefficient of EEX

E E A cube whose edge length is 1.2cm. Find its volume, lateral area and total area.
. Then find the following; 1

i) Its volume under the effect of dilation by coefficient iR

5

iii) Its total area under the effect of dilation coefficient of 9

ii) Its lateral area under the effect of dilation by 5.

If you know the total areca of parallelepieped is 13cm?and its total area under ef-
fect of dilation (enlarging) is 52cm?. Find the coefficient of dilation.



A cube of ice whose edge length is 5cm melts keeping its .
geometrical shape under the effect of dilation coefficient —

in each second. Calculate the total area after the dilation.

@ The cake dough was put in a parallelepiped shaped metal

mold. Its base dimensions are 30cm and 25c¢m. The cake

dough’s height was 2cm. After getting it out of the oven,

its height increased by dilation coefficient 4. Calculate its
volume.

Sponge: A piece of sponge whose bas dimensions are
100mm, 60mm,and the height is 20mm dipping into water
then its dimensions are dilated by coefficient of 1.5 Calcu-
late its total area after dilation.

Challenge: How can you turn a cube whose edge length is 3cm to a parallelepiped with the
same volume by applying two different dilation on two of its dimensions?

Open problem: What would the coefficient of a parallelepiped dilation be, if the exdilation E
effect on its dimensions was as follows; E
- length with the dilation coefficient 3, width with the dilation coefficient 5, height with the .
dilation coefficient 7 E

@ Numerical sense: If we enlarge a cube under the effect of dilation coefficient of 5 then we
1
reduced the resulting body by the dilation coefficient of 5 What do you expect the final

coefficient to be?

A general mathamatical formula to find the total area of a parallelepiped. The edge length of its ;
square base is (X)cm. Its height is three time greater than its base edge length under the effect :

of dilation coefficient of T .
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[ 6-5] Surface area and Volume of compound three dimensional

Idea of the lesson
Finding the surface
area and volume of
compouns geometrical
shapes.

Vocabulary
* Simple three dimen
*Sional shape

*Compound three
dimensional shape

shapes

( Learn <>

Two similar cubes whose each edge is Scm were put one
over the another as shown in the figure so a compound
three dimensional shape was formed. It is determined. The
two simple three dimensional shapes which composed it.
find the surface area and the volume of the compound
shape by multiplying the surface area of the compound
solid and its volume.

A
VA

Find the volume and the surface area of a compound plane shape

Important note: When finding the surface area of a compound body. Attention must be paid to the
surfaces is common between the adjacent three-dimensionals where they are counted only one.

- The compound shape is composed of two simple shapes or more. This is why we divided it to sim-
ple pieces.
- We calculate the volume and the surface area of each simple shape alone.
- We add volumes of the simple shapes get the volume of the compound.

- We add the surface areas of the simple shapes minus the common areas to get the surface area of
the compound.

Example (1) We try to find the volume and the surface area of the com-
pound shape in “leran” paragraph.

The two simple solids that form the compound are similar cubes.
The edge length of each cube is Scm.
We find the surface area and the volume of the cube as follows;

V=LxLxL=5x5x%x5=125 cm?

SA=6xLxL=6%x5%x5=150 cm?

We calculate the volume of the compound shape;

V=125x2=250 cm’

To calculate the surface area of the copmpound three dimensional shape the
area of the common face must be subtracted which is the base of one of the

cubes which equals; A = 5x5 =25 cm?
So the surface area of the compound shape is

SA=2x150-2x25=300-50=250 cm?
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Example (2)

In the following figure, notice that the compound shape can 2cm
be divided into three simple shap, one cube and two | ‘

parallelepiped in equal dimensions. & om ?/émi 6.cm

I ‘ cim
L 5¢cm 2cm | 5 g_.r"
[o Callculate: The COIIIpOU]ld shape volume. We find the volume of tl I

and parallelepiped volume of the cube

V=LxLxL=2x2x2=8 cm’

volume of the parallelepiped.

V=Lxwxh=5x2x6=60 cm’

the total volume is = volume of the cube + 2 volume of parallelepiped

V=8+2x60=8+120=128 cm’

Example (3)

Buildings: The building in the picture consists of 4 symmetric floors and
it can be considered a compoud shape which

consisting of 4 cubes placed one over on the another. If we knew the
cube’s edge length (which represents each floor) is equal to 2.5m .
What is the total volume and the lateral surface area of the buildings?

V=4 x (LxLxL)

V=4x(2.5) % (2.5) x (2.5)=62.5m’

The lateral area of the building equals (the lateral area of each floor x 4)

LA =4 x (4xLxL) =4 x (4x2.5%2.5) = 100 m?

Example (4)

In near by the figure can be divided the compound solid to two simple solid shape

2m

, cube and parallelepiped

total Valume = Valume of cub + volume of parallelepiped 2m

2m

A

(2x2x2)+(2x4x5)

8 +40 = 48 cm? 2m

5m
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5 20cm
Y o Scm
8 5 4

Questions 1-4 are similar
to examples 1- 3

If you knew that the compound solid consists of 8
match boxes with the dimensions 6¢cm,4cm, 2cm.
What is the total volume of the shape?

E The dimensions of the upper board of the table are

1.2 m, 0.8 m, 0.1 m. The dimensions of each drawer
of the six drawers are 0.8 m, 0.4 m, 0.2 m. Calculate
the total volume of the table.




' Solve the problems

I m

7

2m

A table’s upper board has the dimensions 2m, 1m, 30cm. Its

legs are parallelepiped. The surface of its base is squared, 30cm
its edge length is 25 cm and its height is 1m.

Calculate the total volum and the surface area for the table
(neglect the common areas when calculate the surface area) 25 cm

The following design is ofawooden table composed of theree

similar wooden pieces in the shape of a parallelepiped. The
dimensionss of each piece are 60cm, 40cm, 15cm. Calculate
the total volume in which represents the three pieces .

10

11

Challenge: Try to draw a regular compound three-dimensional shape on graph paper,
composed of three parallelpiped shapes of different volumes, suppose dimensions to them of
your choice, then find the volume of the shape and its surface area.

Open Problem: How can you estimate the volume of a compound three-dimensional shape
of irregular simple three-dimensional shapes?

Numerical Sense: A compound theree-dimensional shape made of paving a number of
wooden cubes whose each edge is 2cm. If its dimensions are 10cm, 4cm, 2cm how many
cubes are there?

A methematical formula for the volume of a compound theree-dimensional shape composed of k

number of cubes arranged one over the other, their edge length is n cm.
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BEECIMN Paving Area

<_ | Idea of the lesson ( Leam

< | Determining which of ~ Draw a regular octagon on pieces of colored
<. | the regular polygons carton and use the scissors to make a number of
< |can be used as a surface different colored octagons.

<= | paving unit.

<='| Vocabulary Try to arrange them on top of a table, all
< |* Regular polygon together, without leaving spaces between them.
<= |* Regular polygon Try it again with a regular hexagon.

= | *diameters Think why you could arrange the pieces of the m
= | * Pentagon-hexagon, regular hexagon while you couldn’t do it with
= |heptagon... the regular octagon pieces.

= | *Paving, Paving Area

<

[6-6-1] Regular Polygon , Diagonals Angle Measuring

The Regular Polygon : Is a polygon whose dimensions are equal in length and has congruence
angles just like the equilateral triangle and the square. The diagonals of the regular polgon are drawn
a straight line linking two non - contiguous vertices (points).

Polgon Angle Measurement = (the numberof its sides -2 ) x 180°divided by the number of sides.

5 (02)x180
B n

Example (1)

We try to find the measure of each angle in a hexagon as follows:
We choose one of its points and starging from it we draw all
possible diagonal which are there.

We count the number of triangles formed which are four regular
triangles.

Since the sum of triangle angles is 180° so the number of angles in
a hexagon is 4 x 180° = 720°

We calculate the measurement of each angle by dividing the sum
of a hexagon’s angles by the number of angles:

720°+ 6 =120°

So the measure of each angle in a hexagon is 120 degrees.
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[6-6-2] Paving and Paving Area

« The process of arranging polygons side by side with a specific pattern in such a way that the
whole area worked on is covered without any overlapping or left out spaces is called. (Paving)

« In order for the paving process to be done correctly the measure of the angles meeting while pav-
ing must be 360 degrees.

« In order to made a decision about whether a regular polgon is suitable or not for paving if you
dive 360 degrees by the measure of the regular polgon angle, the result must be an positive inte-
ger and without a remainder.

« The number of pieces of a regular polygon basically used in paving is determined by dividing
the area needed to be paved by the area of the unit used in paving. (a ceramic piece for example)
Which usually has constant measurements.

Example (2)  cap the floor of a room be paved by using pentagonal pieces of ceramic? Explain why.

1. First step the pentagonal angle is measured by this way: 108

n-2) x 180° 5-2)x180 540°
=( ) :( )5 —108°
n

0
5
2. Second step divide 360° by 108°
360°
= 3-3

108°
Where the division result is not an integer, it is not possible to use
pentagonal pieces in paving because the measure of the angles
meeting in paving is less than 360 degrees.

Example (3) ) . . .
Can the floor of a room be paved by using hexagon pieces of ceramic? Explain why.

1. First step The hexagon angle is measured this way:

n-2) x 180° 6-2)x180° 720°
= (n-2) :( : = =120°
n 6
2. Second step Dive 360° by 120°
360°
=3
120°

Where the division result is an integer, it is possible to use hexa-
gon pieces in paving because the measure of the angles meeting
in paving is equal 360 degrees.
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_ Questions 1-3 are similar

to examples 1- 3
Find the angle measurement of a regular polgon of 12 sides.

Can the walls of a kitchen be paved with triangular pieces of ceramic? Explain why.

A rectangular wall whose dimensions are 3.6 m, 3m, should be decoreted by being paved
with squared pieces of mosaic with a side length of 60 cm. Calculate the number of pices
needed.

A squared bathroom floor of side length 2m is wanted to be paved with rectangular pieces
of ceramic whose dimensions are 0.5 cm, 0.25 cm. Calculate the number of pieces needed.

A paving worker matches 4 pieces of squared paving
cobble the side length of each of them is 25 cm, as
shown in the figure, If the area needed to be paved is in
the shape of a rectangle with the dimensions 6 m, 8 m.
Calculate the number of the needed pieces in two ways;
the first is by taking the arrangement of the cobble in
consider in such a way that the shape is exactly as it is
in the figure. The second is without giving importance
to that. What is your conclusion?

Draw a regular heptagon with all of its possible diagonals. How many triangles would you
have?

0 Find the angle measurement for each of the following regular polygons if you knew the num-
ber of their sides are:

1) 7 sides (heptagon)
i1) 8 sides (octagon)
ii1) 25 sides

Can paving be acheived using the pieces of ceramic described below:

i1) Regular polgon of 10 sides.
ii1) Regular polgon of 11 sides.

@ If the area of a coloured puzzle piece is 4 cm?. How
many pieces do we need in order to cover the surface of
a rectangular table with the dimensions 30 cm, 40 cm
in such a way that the extras in the permeter are cut and
stuck to their suitable places in the blanks left.

E 1) Regular polygon of 9 sides.



A bee cell in the form of a regular hexagon with an area
of 25 cm?. If the board that carries the cells is rectan-
gular and its dimensions are 40 cm, 60 cm. How many
cells does it carry?

11 A house owner wants to surround his rectrangular
shaped garden (with the dimensions 3 m, 4 m) with
squared pieces of coloured ceramic whose suface is 1m?
in a way that there won’t be any acute edges (using a
trianglular piece with an area half of that of the piece
and a shape of a right triangle) as shown in the figure. It
turned out that he needs 16.

How much would another house owner need if his
garden’s dimensions were 5 m, 6 m ?

A rectangular wall whose dimensions are 9 m, 18 m contains two windows each in the
shape of rectangle with dimensions 1 m, 0.25m, on top of it half a circle whose area is 0.5
m?. It should be paved using pieces of hexagon mosaic, the area of each piece is 2.14 m?.
Calculate the number of mosaic pieces needed.

Challenge: Can Ali used eqailateral triangle pieces of ceramic to cover the floor ? ex-
plain your answer.

@ Open Problem: K is the number of regular polygons. Conclude a rule to find the num- E
ber of diagonals of the polygon by taking four consecutive values of K. :

15 Numerical Sense: Without using paper and pencil guess
whether the followings in the shape of a regular octagon can
be used in paving?

/A 120 '0“’ '
How the parallelogram in the figure can be used in paving ’ '

E the floor of a room? I‘6(° I2V
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Chapter Test

Let ABCD be a rectangle whose vertices are A(-2,6) , B(2,6), C(2,-4), D(-2,-4) draw it and find
its area, then draw an expansion to it where the center point is at the origing and the coefficient is

1
> and find its area as well.
A cube’s volume is 125 cm?, find its edge length.

A parallelepiped volume is 96cm?, if its base area was 12 cm? what is its height?

A parallelepiped with a squared base, its height is 12 c¢m, if its volume is 768 cm?, what’s the
length of its squared base side?

Find the volume, lateral area, and total area of a cube whose edge is 7cm.

Find the volume, lateral area and total area of a parallelepiped whose base dimensions are 15 cm,
10 cm, and its hight is 20 cm.

A cube whose edge is 4 cm. Find its original volume and its volume under the effect of dilation

with coefficient 3 o

A cube whose side is 4cm. Find its original total area and its total area under the effect of expan-
sion with coefficient 4.

If you knew that the total area of a parallepiped is 17 cm?, and the total area under the effect of
dilation (enlargement) is 153 cm?, calculate the coefficient of adilaition.

Can the floor of aroom be pave of by , using pieces of regular octagon cobbles? clarify that

A stereophonic compound composed of 8 corresponding cubes, whose each edge is 10 cm,
and 4 parallelepiped of similar dimensions 6¢cm, 4cm, 2cm. Calculate the total volume of the
stereophonic solid.

Abdulla wants to pave a squared corridoor whose side is 9m with a squared cobble. The area of
one cobble is 0.25 m?. Calculate the number of cobble needed to finish the paving process.
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Statlé’ucs and Probability

S T

Collecting and Organazing data (Frequency Table)

Circular Sectors |0 =/

Frequency Pplygons 3 : —
' ” Stem and Leaf : _;'u ! e : r

Outcmoes of experiment and representatlon it iy
Comparing between probablhtles

& o .
S Why the scientists are not able to expect the events of disasters 100%?

' How do people use maths when trying to predict or to be ready against disasters?



If there were in of Muhannad farm 9 tress of apples, 13 trees of fig, 4 trees of almond and 7
trees of plam. Represent these data using signal counting in a table.

Use the data which is given in the table which represents the max speed of some animals to
answer the following questions:

Which of the animals is the fastest? Animal km/h Speed
Lion 80
. . M !?
Which of the animals whose speed is 40 km/h ? Rabbit 56
Which of the animals is the slowst, the lion or the rabbit ? Elephant 40

Write each of the following fractions as a percentage ratio:

70 3 13 6
5 100 20 9 4 5

m Arrange the following numbers in ascending order. 22 < 15 ¢30 <20 <31 ¢« 11 < 18 < 20

Using the beside data graph which represents the sport activity of 50 -+
students in one of the school in aspecific year to answer the following
questions: 0+

Which of the activities do the students prefer ?
@Arrange the prefered activities in order. 20 ~
How many students do prefer basketball?

[E—
o
|
[[eqioxseq

g s

Write each of the following percentage ratio as a decimal form: - =
13% 7% 20%
. , . . 25%
Use the given circule graph data to answer the following questions:
What is the percentage ratio of Science subject?
30%
What is the angle which represents the Math sector?
0

What is the sector which its persentage ratio is 30%? 45%
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[ 7-1] Collecting and Organizing Data (Frequency Table)

)

44,45 47,44 , 47
44,46 , 47,46, 45
47,44 47,48 , 44

<
Idea of the lesson The teacher of Math collect-
= | Collect the data and ed data of twenty weights of
< | tabulate into frequency students of first intermediate
<. | table stage, the weihts approximaed
<5 up to kilogram as follows:
Vocabulary
< | Frequency table 47,47 ,43 ,46,43
<
<
<

1) What is the max. weight among the weights of students?
i1) What is the min. weight among the weights of students?
ii1) What is the number of students which weightt 47 kg. ?

Collecting and Organizing Data

To answer the above questions, easily, we need some time to represent them in frequency table. where
each value that apears in data will indicate the number of occurence. It will help me to show data
easily.

Example (1) Arrange the data which the teacher of Math collected into a frequency table:
Step 1:

Organize the data in an ascending order:

43, 44, 45, 46, 47, 48

Step 2: B=ll 44=MH 45l
Use the signal of counting (|) to count the recurs 46 =}|” 47 =}J«|’H | 48 =}|
in every value of step 1
Step 3:
Construct the frequency table.
Step 4: Weights Counting Signal | Frequency
Use the frequency table and answer the following 43 | 2
questions:

44 M 5
i) The max. weight among, the weights of students >
is 48 kg. 45 [
i) The min. weight among, the weights of students 46 Il 3
is 43 kg. 47 Wl 7
iii) The number of students, which weights each of 43 | 1

them 47 kg. is 7 students.
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Example (2) Construct a frequency table for the marks of a test . Using the following sets:

65 70 83 99 88 78 85 90 50
69 63 79 98 86 80 75 55 95
i) less than 70, 70-79, 80-89, 90-99.

ii) What is the number of students which they got 80-89?
iii) What is the number of students which they got less than

73
73

70?

When the data number is large or the difference between the max. and min. values is large,
we construct a frequency table that contains classes to simplify the data expression.

i) The class 70-79 contains all marks of student which lies
70,79. The number 70 is called lower limit of the class.
The number 79 is called the upper limit of the class, and so
the rest classes.

* The class 70-79 includes any value of the following :
70, 73, 76, 77, 79 and the number of elements is 5.

betwee Y

on for

* Construct a frequency table containing two columns the class frequency
first contains the classes and the second contains the frequency. less than 70 5
ii) Number of students which have marks 80-89 is 5 students. 70-79 6
iii) Number of students which have marks less than 70 is 5 80-89 5
students. 90-99 4

1

Example (3)

Weather: In one of the months of winter in Baghdad
the max. tempratures were recorded for several days as
follows:

35, 30, 29, 33, 30, 30, 28

34, 28, 33, 35, 30, 28, 29

i) Represent the data as a frequency table.

ii) What is the max. temparature?

iii) What is the min. temparature?

iv) How many days were the temparature 30°C ?

Represent the data a frequency table of the following:

i) Arrange the data in ascending and evaluate the frequency

of each value.

ii) Max temparature was 35 °C

iii) Min temparature was 28 °C

iv) The number of days which were the temparature 30°C

max. temp. ascending | frequency
28° 3
29 2
30° 4
33 2
34 1
35 2

was 4 days.
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. . . Question 1 is similar to
Arrange the following data in a frequency table: examples 1, 3
2,2,1,6,2,3,5,5,1,2,6,5,4,6,1,3, 1

Measurement: The following represents the heights of 16 first class intermediate
students in cm. as follows:

' 151, 137, 149, 136, 146, 148, 145, 134
E 149, 135, 137, 144, 136, 131, 141, 138
E Construct a frequency table of height of students using the following sets:

Less than 140, 140-145, 146-151. Questions 2-4 are similar

to example 2

What is the number of students which their heights are less than 140 cm ?

What is the number of students which their heights are between 140,151 cm?

A scientist researched on 10 volunteers their sleeping time and concluded the outcomes:
365, 435, 380, 460, 400, 425, 440, 490, 500, 501

E Use the results to construct the frequency table using the following sets:
Less than 400, 400-450, 451-501

What is the number of volunteers which is less than 400?

What is the number of volunteers which i1s within 451-501?




Workers: The following data represent the ages of few II
workers in one of the companies: o i

53,52,45,29,45,27
27,31, 50, 32, 30,47
@ Construct a frequency table for the given above data.

What is the number of the youngest age of workers and
what is the number of the oldest age?

What is the number of workers whose each age is less
than 30 years?

What age is recured most than others among the workers
in the company?

Health: The following data represent the weights of
twenty babies in kilogram

30, 16, 20, 30, 26, 22, 33, 19, 24, 15
32,26, 18,27,31, 25,32, 23,21, 19

Construct a frequency table using the following sets:
15-19, 20-24, 25-29, 30-34.

What is the number of babies their weights are less than
30kg. ?

What is the number of babies their weights are between
30-34 kg. ?

Challenge: If the number of goals that been attained in football games were as follows:
4,5,3,2,2,2,1,0,1,6,4,5,2

E Look at those data ascenging from 0-6, taken three equal times, and then construct frequen-
! cy table.

Can we display the same data by using the frequency table and signal of counting?Explain

your anSwer .



NEZAM Circular Sectors ( Pie charts )

Learn )

<
<p| 1dea of the lesson One of the students in college of
<. | Representation of data . .

b £ circul Agriculture reconnoitered among
<, | by means of circular i ‘ ‘ .
_ | sectors and to explain animals breeding. in countryside
< |them homes, so he found that 75% they
(o goca}l:uyarly breed chickens, 15% breed dogs
B Serjg)r crreie and 10% breed cats. How does the
! student show his conclusion of

recon number.

Circle Graph ( Pie chart)

Circle graph is the best choice to represent the percentage, because it shows clearly the area of the
sectors and the comparison among them.

Example (1) Find the angle value of each sector.

Step 1:
_ 75
Angle value of chickens sector: T 360°=270"
15
Angle value of dogs sector: Too * 360" =54 °
10
Angle value of cats sector: S0 360°=36"

Step 2:

We draw the circle graph by using a compass, protractor and ruler, by starting from a certain
raduis, to draw the sector of each sector.

Step 3:

Give a name to each asector and colour it

Example (2)

Agriculture: A farm contains 200 trees the given circle graph shows
the percantage of each species. Find the number of each species of trees,
then answer the following :

1) Which of the species of trees has a least number of trees? o Lemo
5% ¢
i1) Which of the species of trees has a number greater than half of the Orange |27°

(V)
whole number of trees in the farm. 60%
111) Which of species has a percentage 25%?

x 200 =120

Number of orange trees :

100
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25 B
Numuber of Lemon trees : 100 x 200 =50

15 -
o % 200 =30

i) The least number of trees is the trees of pomegranates (30 trees)
ii) The number of trees that is greater than one half of the whole is the trees of oranges (120>100)
iii) The trees which its percentage 25% is trees of lemon

Numuber of Pomegranate trees :

Example (3) The table beside shows the results of favourite colours by some students.
Draw a circle graph which represents the given data in the table.

11 subscribti
Step 1 : Find the sum of the number of the studentes PO subscribtion
no. of students | fayourite colour
6+15+9=30
6 blue
Step 2 : Find the angle of each sector: 15 red
6 5 : 9 green
sector angle value of blue coloured sector: =30 360 =72
15 °
sector angle of red coloured sector: 30 360° = 180
9 °
sector angle of green coloured sector: 30 360" = 108

Step 3 : Draw the circle graph and name of each sector and colour it.

Example (4)

Survey : The following table shows the opinions of 40 persons dealing with their favourite hob-
bies.

favourite hobbies
percantage rate hobby
15% reading
5% computer games
55% walking
25% swimming

i) How many persons do they prefer walking?

ii) What is the sector angle of swimming sector?

Number of persons who prefer walking: —75= * 40 =22
25 , ]
The angle of swimming sector: Too * 360 =90
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Set of compact disc of muhammad

. . 00
1 | Which of the discs represents an angle 90° ° Educational programmers 40%

2 Which of the discs has a ratio 30% ? language dictionary 50,

Art programes 30%

Luxury games 25%

CD of each species and then answer the following:

Questions 3-6

3 | Which of the CD is the least in number? - are similar to
; examples 2-4

4  Are the luxury game discs greatest in number?

5 | What is the number of discs which represent the ;ﬁ -
y

luxury games? =3

0 | What is the value of angle which represents the

If Muhammad had 20 compact disc (CD) use the table in question 1 and find the number of

luxury games sector?

‘ Solve the Exercises Prefered News

Newspaper: The given table shows the newspapers News Number
that a group of persons prefer Sport 7
) ) News 3
7 . Represent the data of the table in a circle graph, -
and then answer the followings: Advertlsen‘lent >
8 | Which of the newspapers has a ratio of 35% ? Economic 4
Other 1
9 = What is the angle of the advertisement news sector ?

Time: A student spends 10 hours with his family as shown in the table below.

10 Represent the data as circle graph.
The time of which the student spends with
his family
food 35%
watching TV 25%
Conversation 15%
Sport 25%

Answer the followings:

LI Which of the times has the same percentage?
12 Which of the time has an angle of sector 54°?

13| What is the angle of sport sector?

L How many hours does the student spend his time in conversation ?



‘ Solve the problems

Weather: The following table shows the monthly average of temperature in one of the
resorts of Iraqi Kurdistan.

15 Represent the given data as a circle graph and answer the followings:

The month average of the temp.
Month Average
February 10
March 19
April 15.5
May 22.5
June 23

16 What is the percentage of temperature in May?
17 Which of the months has an angle its sector 92°?
18 What is the angle of sector February ?

191 Which month has a percentage equals 25%?

20| Challenge: Some of people which have swimming
hobby, prefer walking instead of swimming.
Accordingally the value of their sector angle became 216
What is the number of those people ?
Use table in Example 4

lion square kilometers. The area of South Pole Continent
is 10% of the area of the land. Find the area of the South
Pole continent approximately.

E 21 The approximate area of the land of the earth is 150 mil-



| 7-3] Frequency Polygons

<= | Idea of the lesson Learn )
<= | Representing data by The data below in F.T. represents
<o | frequency polygons . jnerest of one of mini-markets
“% Vocabulary approximated to thousand dinars
- Frequency polygon  Within thirty days.
== | Center of class
- Frequency | Class of interest

5 6-10

11 11-15

8 16 - 20

6 21-25

How can I help the dealer to extract a new information from the given original data of the table?

Frequency Polygons

Frequency Polygons: It is one of the methods to extract new informations about the original data.
It is a number of segments which join the points whose components are the center of classes and the
frequency.

Center of class: It is the sum of lower limit upper limit of the class divided by 2.

We usually join the ends of the polygon with x-axis, so we join the beginning with a certain center

of classes which lies on the left of the first class and its frequency is zero, while the end of the
polgon joinds the mid-mark which lies on the right of the last class on x-axis, and its frequency
equals zero too.

Example (1)| Represent the data as a paragraph (learn) by frequency polygons.

Step 1: Construct the following table:

Frequency (i:ri‘?:rsegtf center of classes Points
6+10 16 g
5 6-10 > 5 (8,5)
11+15 26
- = =13
11 11-15 > > (13, 11)
8 16 - 20 720 56 138 18,8
- 2 _ 2 _ ( 9 )
21+25 46
6 21-25 7 == =23 (23,6)
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Step 2: Draw two perpendicular gradated co- frequency
ordinates which the x-axis represents center of

classes and the y-axis represents the frequency, 151 o
and then determine the points 10 - °
5 - ° ¢
center of
oo o 1 T classes
5 10 15 20 25 30
Step 3: We joing those points by segtments by  frequency
using a ruler, to get the given figure 15
10 - /\.\‘
54
. center of
) ™= classes

| | | | =
5 10 15 20 25 30
Step 4: The polygon description : We see through the frequency polygon that the interest in-
creases up to first 15 days and then it decreases after 13 days.

Example (2)
Represent the given data by frequency polygon and describe the changes that occur to data.

*  We construct the following table using the given data in the given example:

+ 34
2 15-19 15219 = =17 (17,2) 2 15-19
+ 44
4 20-24 2l 224 == =22 (22,4) 4 20-24
8 2529 P2 +229 - 524 —27 27 . 8) 8 25-29
30 + 34 64
6 30-34 > =3 =32 (32,6) 6 30-34
frequency
10
8 A * Describe the data from the above table.
6 - It is clear from the frequency polgyon that the data
increases up to 25 and starts to descend.
4 4
24
e center of

] ] ] ] ] ] ] 1
10 15 20 25 30 35 40 ¢©lasscs
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Represent the data in frequency table by frequency polygon and describe the changes which
occur to the data:

5-9

10- 14

15-19

20-24

6

8

11

7

Health: The following table indicates the weights of twenty tow babies in kilograms.

15-21

22-28

29-35

36-42

4

6

Represent these data by frequency polygons.
Describe the changes which occur to these data.

Questions 1-3

are similar

to examples 1 -2

E Sport: The following table shows the results of eightheen sports men in high jumping game

11-20

21-30

31-40

41 - 50

3

4

occur to these data.

Represnt these data by frequency polygon.
Describe the changes that occur to these data.

@ Represent the data of frequency table by frequency polygon and describe the changes which

21-25

26 - 30

31-35

36 -40

41 - 45

11

16

19

14

—

{ Solve the Exercises



Learn: The following data represent the number of first
class intermediate students which they memorized Surats
of Kuran Karim. They are classified into classes which

represent the number of surat.

I1-15

16 - 20

21-25

26 - 30

12

7 = Represent these data by frequency polygon.

8 | Describe the changes that occur to those data.

80
70
60
50
40
30
20
10

distance in meters

0-5

6-10 11-15 16-20

Challenge: Number of pages of a chapter from a $troy is (35) pages, they are divided equally by
5 groups to read, number of elements of groups are 4, 3, 5, 2, 6 respectively.

9 | Represent these data by frequency table.

100 Represent these data by frequency polygon.

11 The given bar diagram represent the distances of some

students» houses from their school in meters.

number

—of students

12 Represent these data by frequency table.
13 Represent these data by frequency polg.

Basketball: The frequency table shows (28) sportsmen playing a basketball.

10 -20

21-31

32-42

43 -53

54 - 64




[ 7‘4] Stem and Leaf

<_, | Idea of the lesson: Learn )

| fi{:tlzrgsegttéﬁlggﬂg One of the specialists studied

== leaf. 4 gathering data of weights of (20) *: 3

L ' students in intermediate stage,
Vocabulary . .

<. Stem approximated to kllogram. The

<|e Leaf results were as the following:

<

394242 4038 3942 41 38 42
424339424040 41 41 42 39

W

#

i) What is the maximum weight among these students, and
what is the max frequency?

ii) What is number of students that weigh each 38 kg. ?

Stem and Leaf

Representation by stem and leaf, arranging the data from smallest to greatest. The leaves repressent
the unit which has low value, while the stem represents the digits the greatest common place value.

Example (1) Use the representation of steam and leaves to show the data.

Step 1: Note that the data consists of two digits, so the tens place represents the stem and the ones
place represents the leaves. Choose the stems by using the number 3,4 (tens place ).

Step 2: Make the following table which consists two perpendiculars, stem and leaves.

*  Write the stems on their perpendicular from smallest to greatest. (tens)
»  Write the leaves of every stem on the right even if they are repeated. (ones)

3 989899
4 2202122320011 2

Step 3: Arrange the leaves from smallest to greatest, event if they are repeated.

3 889999
4 (00011122222223
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Step 4: By using the table answer the questions.

Note that the stem 4 has the most number of leaves which contains 14 leaves.
The leaf 2 in the stem repeated 7 times, so the weights 42 was the max. frequency and 43was the
greatest weights.

Note the stem 3 has 5 leaves, leaf 8 in stem 3 repeated twice, therefore the number of the
students which their weights 38 kg. is two only.
Example (2)

The following table shows the height of some trees in a farm in meters.

i) Use the table to represent the data by stem and leaves.
ii) What is the number of trees which their heights are less than 18 m?

iii) What is the number of trees which their each height is 20m?

20 8 20 9
11 18 25 14 10

Use the representation of stem and leaves to show the data.

*  Number of trees which their heights less than 18 m is 6 trees.

* The leaf 0 in stem 2 repeated twice.
So the number of trees which their height 20m is 2 trees. 1 101458

2 1005

Example (3)
Speed: The below table shows the speed of cars in kilomter per hour on a road.
i) Represent the data by stem and leaf.

ii) What is the number of cars which their speed is 74 km/hr ?

iii) What is the number of cars which their speed is greater than 65 km/h?

iv) What is the min. speed among these cars?

D cwwer ]

65 | 72 | 76 | 68 | 65

59170 [ 69 | 71 | 74

68 | 65 | 71 | 74 | 69

ii) Number of cars which their speed 74 km/h is 2 .
iii) Number of cars which their speed is less than 65 km/h is 1 cars . 5 9

iv) The minimum speed among the cars is 59 km/h. 6 5558899

7 0112446
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Students: Use the stem and leaves representation to

display the data in the given table

What is the number of students whose
marks are less than or equal 80 ?

Weather: The max temperature in °C
for several days as follows:

15 13 28 32 38 30 31 13
36 35 20 24 38 32 38

Number of temperatures which are less than 30 °C.
How many days their temperature were greater than 32 °C?

91 96 80 91
93 79 93 80
72 80 93 72

Use the stem and leaves representation to display the above data.

Questions 1- 5 are
similar to examples

2

Books: The following table shows the prices of books

21 16 19 30
31 29 25 25
28 39 34 35

dinars?

10 9 15 21
8 18 17 10
22 20 11 12

18 pages?

Use the stem and leaves representation to display data in the below table.

How many chapters are there which their each one has 10 pages?

@ Use the stem and leaves representation to display (show) the data in above table.

How many books are there, where the price of each is less than 25 thousand dinars?

How many chapters are there which their each contains number of pages greater than

How many books are there the which the price each of them between 25 and 39 thousand




Birds: The following data show the average weights of
small birds among 12 different species in kilogram.

1311 6 19 7 10
12 5 12 21 18 25

Use the stem and leaves representation to display these data.
Which of these birds have the lightest weight?

Use the stem and leaves representation to show the data in

the given table which represents the number of visitors of a 17 39
library within a certain time.

20

23

30 15

22

17

What is the number of visitors, each of them has more than

E How many weights of birds are less than 12 kg?
: 20 visiting?

How many visitors of a library each of them has visiting 17 times ?

4 |37
36738

Use the table and answer the followings:

Which of the marks were most repeated among the
marks of students?

@ How many students did get less than 60 marks ?

6 (003578 Mathematics

15t Twen

Sport: The following data represent the winning number that made by ten countires in bicycle

racing. | 4 10 18 36 19 12 12 11 5

Use stem and leaves representation to show data and
answer the following:

: How many students failed in math ?
' How many countries that won more than 10 times?

How many countries that won 12 times in the race?




[ 7-5] Outcomes of Experiment and representation it

Idea of the lesson Learn )
Determinating the
outcomes of an
experiment and

With Ahmed a box contains different
geometrical solid, cubes and
paralleiepiped with, red and blue

organizin ! ‘

Vfcabfllagry colours, of these geometrical pieces

* Experiment at each time what is the probability if
()

S Ouleeine Ahmed has drawn one ?

* Table

* Tree

Ceeececlccl

* Sample Space

Outcomes of Experiment and Representation

Experiment: It is an action to observe the outcomes.

The outcomes can be arranged by two methods, table and tree, and these outcomes are written
inside two brackets of type { }, this set is called “Sample Space”.

Example (1)

First method: Tree graph
The sets can be created by a paragraph (Learn) by tree graph method.

red

<
blue ‘
red
[parallelepiped ] < .

blue

sample space { s ¢ - ¢ ‘ ¢ . } number of prop. four

Second method: Table

The sets can be created by a paragraph (Learn) by means of table method.

cube red Red cube

parallelepiped blue Blue parallelepiped

v
E
cube blue Blue cube ‘

parallelepiped red Red parallelepiped
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Example (2) Food: If you want to eat a sandwich of chicken or a sandwich of meat with cheese
or tomato or potato.
Find the outcomes using:
i) Tree graph ii) Table

First method: Tree graph

(Outcomes ) e
Cheese —_— ' '

é Tomato (Chicken, Cheese)
Potato (Chicken, Tomata)
(Chicken, Potato)

Cheese
Tomato (Meat,Cheese)
( Meat, Tomato)

Potato
(Meat, Potato )

Number of probability six
Sample Space is { (Chicken,Cheese), (Chicken, Tomato), (Chicken, Potato),

(Meat,Cheese), (Meat, Tomato), (Meat, Potato)}

Second Method : Table

Chicken | Cheese | (Chicken,Cheese)

Meat Tomato (Meat, Tomato)

Chicken | Potato (Chicken, Potato)

Meat Cheese (Meat, Cheese)

Chicken | Tomato | (Chicken, Tomato)

Meat Potato (Meat, Potato)
Example (3)
The spinner of the revolving dics is rotated twice. Write all the probabilities using the tree method.
A (AA) A (B,A)
A (C,A)
A<—B (A.B) [B<—B (B.5) .
C (A.C) C (B.C) B (€2

Cc (C,0)

Number of probabilities equals 9

Sample Space is

(AL A)(A,B)(A,O),B,A).,B,B),B,C),C,A)C,B)C,C )]
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Games: In a park there are a swing, jump playing and hanged-ladder palying. In how many

different ways you can perfomr all of them in play ground?

Represent the outcomes using tree graph. Questions 1-3 are
similar to

Tossed a coin twice, answer the followings : giisles 1=

Represent all the outcomes by using a table:

What is the number of different sets of
possible probabilities?

Fashion: Maha has a black, white and brown shoes and black
skirt and brown skirt.

In how many different ways she can dress?
Represent the outcomes using a table.

The below table shows the names of geometrical figures with

two colors.

Colour blue , yellow
SN s Z"f
" i E t #r-
IS .u-'_j L_J*’ A
g ‘." TS iat ;gf' 4
Use the tree graph to construct all possible probability sets. h" A 'E Eo' “‘"‘ - r
“’g e a5tas

I.‘ ?t
1.""
oF
@ Letters: Choose letters from the word “Kirkuk”, corre- § ;_3 i
sponded with letters of “Cat” use the tree method and write =) 1:,; r

all possible probabilities.

Food: If you have four choices of main food plate and three
choices of fruits and two choices of sweets. What is the
number of different meals can be chosen from these choices?

What kind of information that tree graph can be provided you?

@ Is the tree graph beneficial to determine the outcomes of tossing a one coin ?

Explain your answer.




Three different coins are tossed. Use the tree graph method to represent all possible E
probabilities. ;

You have three different volume of cubes, small, medium and large with two colours red and
blue. Use the table to represent all possible probabilities.

@ If you have a dice and coin. By using tree | .“
graph to write all possible probabilities |
resulted by tossing them once together.

Open problem: If possible outcome of
tossing coins once all together as follows:
(H,H,T),(H,T,H),(H,T,T),
(T,H,H),(T,H,T),(T,T,H),
(T,T,T)

How many coins ware tossed ?

(graph) complete the missing probabilities.

A (L,A)

D1

9A)

Number of possible probabilities equals D < A (
C (

If the number of probabilities of tree
representation by certain data equals six.

@ By using the given tree representation E
Choose the data which satisfy it. ;



[ 7-6] Comparing between Probabilities

)

Idea of the Lesson

== oo bemesn Muhannad has two boxes, first box
< Probability contains a}l req balls and the second
A0 box contains different color balls. If
<. | Yocabulary Muhannad has drawn one ball from
<. | * Experiment each box, what is the probability of
<. | *Event red ball ?

<, | *Probability

< | *Certain Event

<. | *Impossible Event

<= | *Probable

< | *More likely -~ ,
< | *Less likely

Seco
Ox

Comparing between Probabilities

Experiment: It is an action leads to number of possible outcomes each of them is called “Event”,
which is a set containing one outcome or more.

Event Probability: It is a measurement of eventual chance.

Certain event: The event that happens certainly.

Impossible event: The event that does not happen at all.

Probable event: The event that has a chance to happen. If it has a large chance then it is called
“More likely event” and if it has a small chance then it is called “Less likely event”.

Example (1)

i) The probability of drawing red ball from the first box is a certain probabiliy because all the balls
in first box are red.

ii) Probability of drawing yellow ball from the first
box drawn by Muhannad is an impossible probability
because there is no yellow ball in the first box at all.
iii) Probability of red ball drawn from the second box is
more likely probable because the number of red balls is
the most among the others.

iv) Probability of green balls drawn from the second
box is less likely becase the number of green balls less
than the number of red balls in the box.
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Example (2)

A box contains 3 cubes, 3 spheres and 5 cones.

i) Which event has greater probability drawing sphere or cone?
Since the number of cones is greater than the number of spheres,
so the probability of drawing cone is greater than the

probability of drawing sphere.

ii) Which event has greater probability drawing sphere or cube?
Since the number of spheres equeals the number of cubes
therefore their events have equal probability.

Example (3) The probability can be written as a percentage ratio write the probability of
each event.

Write the probability of each event:

Write 0% or 50% or less than 50% or greater than 50% or 100%

i) All female students in first-class intermediate school are present today. Maryam is a student in
first class.

What is the probability of Maryam being present today?

The probability is certain, therefore she is present in the
school 100%.

ii) An airplane of Iraqi airways contains a number of
passengers, but Muhammad was not in it after taking-off.
What is the probability that he was in the airplane after
taking-off ?

The probability is impossible, there Muhammad’s presence
probability in the airplane is 0%.

iii) What is the probability of appearing 6 when a dice is
tossed?

the probability is lees likely therefore the probability is less .
than 50% b
iv) A sack contains 10 red balls and 10 yellow balls. '\.)
What is the probability of drawing a red ball?

The probability is likely equal, therefore the probability of
drawing a red ball is 50% .

v) A box contains 7 cubes and 3 spheres. What is the probability of drawing a cube ?
the propability is more likely ,therefore the probability is greater than 50%

Example (4)
The spinner of a revolving disc is rotated once. Write probability for the following :
i) The spinner stops on red colour. More likely greater than 50%
ii) The spinner stops on green colour. Less likely less than 50%

iii) The spinner stops on black colour. Impossible probability, 0%.
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Questions 1 - 7 are
3X6=18 oo similar to examples 1,2

The disc is rotated once, answer the following:

The spinner stops on green colour. ...........ccceeevveneenns

E The spinner stops on yellow colour. .......ccccoceeveeeennee.

The spinner stops on blue colour. ........ccceceeveeeenen.
Write the probability of every event. Write 0% or 50% or less
than 50% or 100%.

The probability of coming Tuesday after Mondays is ........ccccceevereenenne.

@ The probability of drawing a yellow ball from a box containing all red balls is ................... '
The probabiliy of appearance of number 5 when tossing a dic€ 1S ......cceveervervennennee.

A committee consists of 3 men and 3 women. the probabiliy of

) ) similar
choosing one man is ..........cccceeveeennne

Questions 8-11 are I
to examples 3,4 :

' Solve the Exercises ;
E Inscribed the right answer and write the suitable word (certain, impossible and probable) E
; Weather: The temperature of one of summer days are 2 °C , 39 °C . ;
E Numbers: The number 0 is odd, even E
E Gardens: In a small garden there are 7 plants of red rose, 3 palnts of white rose. If a E
. plant randomly chosen, what is the greatest probability of the plant that has a red colour or,
E white colour ? Prove your answer. E
! write the probability of each event. Write 0% or %50 or less than or greater than 50% or !
: 100%. :
E Number of days in a month is 30 days. .............. E
: 4 Jm—— N
E Baghdad is the capital of Iraq Republic ............... NS U R C— E
E The number 5 is one of the factors of 12 ............. ,”::_ ?I,,:_, iﬁ; Lﬂ; E
: a sac contains 3 yellow balls and 3 green balls. E:I:EE; Iiiiéii ;éiiii éIE-::iH :
© [18) Drawing a yellow ball........... puedbil povirtd cilaads sl -
: \l'l‘l EEEEEAE N '-Fl!"/ :



Play: Suppose you turned the given disc once. Describe probability of spinner stop on every
colour. Write (certain, more likely, less likely, impossible)

Green but notred ...........coovnnnee.e.
@ Blue ...ooovvvvviiinnn
Red but not green ..........cccceeueenee.

write: probability of every event, write (0%, 50%, leas than 5% greater than 50% or 100% ).

Cards: Khalid pull one card among the following cards randomly.

There are 4 different colours in the set.

When a ball is drawn the probability of drawing a col-
oured ball is greater than the probability of any other
coloured ball

@ Only two among other colours have equal probable.

Z
You have a cube @ and parallelepiped §) which event whose probability is
greater than the number 3 appearance on the cube or on the para, lelpiped ? Describe your

anSwer.



Chapter Test

Represent the following data by frequency table.

3,12,17,13,20,18,8,5,11,16,19,7,10, 15
18,14,9,14,10, 20

Which of the class has the greates frequency.

A store contains sport needs, 35% sport shirts, 20% sport shoes and 45% other sport supplies,
represent the data by circular sector .

* If the store contained 200 different needs, what is the number of shoes it contained ?
* What is the measurment of the angle that represents the ratio 35% ?

Represent the given data as frequency polygon and describe the changes of data.

3-7 8-12 13-17 18-22

6 2 9 8

Muhammad chose sock and shoes randomly, write all the probability using tree method, if he
has black and white socks, and one black shoes brown shoes and white shoes.

A box contains 3 cubes, 7 sphers and one a cylindrical solid.

* What is the probability of drawing one spher? What is the percentage ratio?

* What is the probability of drawing a cone solid ? What is the percantage ratio ?

* What is the probability of drawing a clyindrical solid ? What is the percantage ratio ?
* What is the probability of drawing a solid ? What is the percantage ratio ?

E Represent the given data in (1) as stem and leaf.
* What is the greates and least values ?
* What is the value which has the least frequency ?

The given table shows the sizes of sport trou-
sers which are sailed within three weeks. _
* Represent the data as stem and leaves.
* What is the number of sport trousers which 2 Gl || 5B X L2 e 2
has the size greater than 40 ? A2 44 | 36 43 e 31 30
* Which of the sizes has the greatest sailed 34 37 ] 46 50 | 41 33 39

within three weeks ?
* What is the number of trousers which are

sold within three weeks of size less than 40 ?
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Chapter Exercises

[1-1] Mental Math , Powers and Scientific Notation
Choose the correct answer

‘j: Use {apply) the properties of the operations to calculate mentally |

J ™
@) 3%(16+8) =.cec.... @27 (B @72 @73
T Cutosiats the talewing ] d
(2] 10°=..... @100 (B)1000  (€)10000 (d)100000
;[ Wirite the following number by using the powers | :
Jil 1000 000 =..... (@) 106 (b) 10° ©10"  (@10°)
,L Write the following as a scientific notation ] =
4] 900000000 = ... (@)9x10"  (B)9 x10° ()9 x10° (d)9x 10
; Write the following number by using digital notation | ‘:
B8 %igh=..... (@)80000  (H)8000 (€)800 ()80

-

[1-2] Ordering of Operations on Integer NMumbers and Absolute Value
Choose the correct answer
/{ By using order of operation, find the value of sach of the hilnwimH

1] 64+ 8+ 3 x(-5)=....... @7 (B-7 &8 (d)

(2] |- 72|+|- 91+14%(-3) = ..... (@45 (B34 (45 d)-M

3] |-42|- |H40+22+(-11) =..... (a)30 (BH20 ()10 (d)0

4| 62+6+2%(-3)-5x10°=_.. (a)s0 (b -50 (€)500 (d)-500
= Y
4 )

[1-3] Algcbraic Statcments
Choose the correct answer

/[_Wri'tu an algebraic statements which represents sach of the fnll:'.lurlng__]_\
1| 5 times Lplus 1

I:_:_EI_;} L3+ 1 -:,H_EEI_IH:J SL3+1 I;;ijSL'?-] @ LA 1
| 2| 6 raised to power 3 multiply by { L+4)

(a) 18 x( L+4) (h) &% { L+4) (e)3%( L+4) (d) 6 ( L+a4y
o -
;::::a:::“v:l.-:;ﬂ:lg-hmh atatemant of each of the following by uﬂnu]
3] (Y-8)-10,Y—8 : (a)-7 b7 (&y-10 (d)1o
[4] (60 X)) ZH9HX]) . X=-1 (a3 100 (h)=100 {e)z20 d)-220
o o
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4 [1-4] Solving Equations by one-step )

Choose the correct answer
; Solve subtraction equations by using mental math 1
w13 -z=-21 (a)z=-28 (BZ=28 (c)Z=34 (d)Z=-34 )
Solve addition equation by using the relation “l
pﬂ“lﬂ addition Iﬂﬂ subtraction 1 -.,,\
(2] N+14 = |- 74 (A)N=-60 (B)N=60 (Cc)N=88 (d)N=-88 |
s B
Solve the | h'nﬁlpli:nﬁnn equation by using the relation |
batween multiplication and division -y
3] gy =-32 @Y=4 (BY=2 (@Ev=-2 ([@Y=-4
N\ —~
4 [1-5] Square Root and Culbie Root )
Choose the correct answer
. Find the cublc and square root of the Integer J
4] —v121=...... @-11 (B)-21 & (d}21
(2] V=729=... @ ®Y ©9 @
Find the value of the algebraic statement state in each of the following
by using the given variable
3] 3X —v64 + 16, X =20 (a)-68  (b)-60 (c)68 (d)60
(Y +V2T)-12,.¥=36 (a)24 (B)-24 ()-8 (@0
\__ J
4 [2-1] Rational Numbers )
Choose the correct answer
 Write the following numbers In the form of decimal *nniun-} ~
1) 3%3= @38 (b)-3.8 (<€) 3.08 (d)— 3.08
2)-9%= @-945 (B)-9.45 ©-954  @-95%
/{ Write the toliowing decimal in the form of fraction numbes ]
o . 20 29 _ 20
3] - = Fi — r P giors el e — bod oS
@ -5.8: @ = = {7 )<
H..T . A
-~ Write the suitebla number in muuj -
r Fi | 35 - a8 - 14 e 5
(] -85 e [ F - o N EE
4 A (@) -4 — B 4 (£)-5— (@-5=
[ @ @iz @ 128 piz
thi.l 512 = LA a6 "-E':) 90 k"'.] G "q_d_;' e -
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" - 2\
Arrange the lellowing ratlonal numbers from smallest fo greatest } ~
8 3 6 20
m-l e F e e M
14 7 21728
. 3 8 6 20 5 6 3 B 20 20 B 3 6 . 6 20 B 3
e — o m— — L=, = = — T p—
747" 2128 {“—}21 7 '14 28 28" 14" 7' 11 21" 287 14" 7
_
\_ J
4 . . :
[2-2] Operations on Rational Mumbers )
Choose the correct answer
Fing the following result of rational numbers using sddition and wlﬂmﬂhnj—.\
3 7 9 47 47 A7 47
l] e == — - Ygelld tasivi) s
e @3 20 -1 @-3
1 2 1 ™ a8 e 8 — . = 7
zlqg—lg—ﬁlz— I:_E:}E'-ﬁ "EJEI_ @—EE ié}-ﬂﬁ
: A
Find the result of fallowing | ~,
3 2 -0 e e "
|§]3EH4EI-E-—1-— (@)= = Wi (d)-4
5 21 4 16 1 = 3 = § 3
" 7 R T L A S ST i o = L
4 77X 207573 @-3 ®-3 © 3 @ 3
o
J
" N\
[2-3] P::n:tnl:agts and Esumation
Choose the correct answer
(_,.-[- Wrile the parcent in the farm ol ralional number } .
; —~. e T . |
] Sor i s i o, M
-U 225 "r{' TRAE @ 4 @g (..E“.:I 4 ILEI.J 7
. — 5 o W2 . | I |
51 25 % = 65— A e 3 -
2] 25% @ 10 b 10 & 20 @ 4
N e
/[mrml'uimﬂmmﬂminm in the from of percent | -
: 12 - 103 20 4 il
3 —— - |r el e —— yi——
60 @ 100 b 100 100 d 100
| Estimate the percentage for the following numbaer |
3 " —. 205 . 105 T
@ 25= ... w ©On O O
: . - B0 . B0 e B10
|i| BOU == m m ﬁ '-.E_.:' 100




4 [2-4] Gain and Proportional Division A
Choose the correct answer
Clothes shope make a sale 20 % from price . Whats the price salc i
in ID to each of the following price.
L1 15000 () 1000 (hy2000 (3000  {(d)4000
|2] 48000 (88000 (byooon  (e)®600  (d)9600
S >y
" The merchant paid atax 2.5 % for aprice of goods. Find ™
the ratio from the following price.
3180000 (ayiooo  (B)1500  (e)2000  (d)2500
4] 1200000 (a)3000  (B)30000 (c)4000  (d)40000
M s
A Find the gain of the following ]— %
15]6.5% x 4000000 (a)260000  (h)620000 (c)62000 (462000
M o
_~__Find the rational division for following | =
(6] 4500000 o= 1:2 (a) 1250000 (b33000000 () 125000  (d) 225000
\ e -
4 )
12—5] Direct Vanation and Inverse Variaton
Choose the correct answer
'/I_] i the price piece of cloth directly variation withe number of rnatﬂr:a_\"-
~  and the price of meter 4000 ID. What is the price pieace of clothes
Its length 6 meters.
';EI 1 2000 LE}I 1800 {E,J 20000 ng 24000
I._l"_] To build a house |, need 18 workers in 90 days .
How many day deoes it neseded to build with 36 workers?
Cal60 (bJss (e)50 (d 45
| 3| 8workers can unload truck of flour in 48 /h work,How many workers
does the shop owner workers need to unload.the same truck in 12 fh
()32 (h)24 (e (d)8
- . —
- J
4 )
[2-6] Estimation of Square and cubic Roots
Choose the correct answer
,,f:_. Estimated the following square roots, closest to anieger -J! —
1lvz3 @3 ®+ @5 @6
y V122 P § W 11 o 1
2] 36 @rg ® 5 5 D
o o
.-"j Estimatad the following cube root, closest to antegar } ~
y 49 o | o 47 e 49 s 7
"\__:_ 3] Mﬁ La) 2 |xh_‘} 2 LL_;I 5 Ld,.] 2 il
\_ /
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4 [3-1] Algebraic term and similar terms )
Choose the correct answer
Dutﬂrmlna the coefficient and the symbolic part of each of the
following algebraic terms
Bl 3%.,2 &35 .04 F 2, 13 s b AN
1] = L.i} oW @ W = O W (_j w
- ab . 3h = a =
232 @@= ®3Z (@32 @3
o
Determing the similar algebraic terms ] ~\
(3] NZT I'l:;-" (A)3 xy LE_}"’-? xly (:E_'}E b I';c!;}'_"!x}':
4] |-7|y=* (a) T2ty (B -7 yz* (E37y'z  ()-Tyz
=
\_ J
e . . : . . N\
[3-2] Additon and subtraction of similar algebraic terms
Choose the correct answer N
| Find the following result of addition of the two terms |
Ll 10X s X = Xy Ty g B o XY aya XY
& 1022 g = @12Y B2 (@27 (@23
(2] VI6xy® ,V36xy" (@ 12xy’ (b)) 10x%y ()0xy’ (d)-10xy"
/’{“HHHIFIEII“MH“HtﬂﬂWHﬂIhmlrmthm ] ~
i B a1 il g o
"-..,__Iil E il :n'.":z (B x"e Baxz @7 %% {d_g? x’z vl
/E Find the result of the following _;' =
4] =27 xy— -6 |xy  (a)9xy (b) -3xy i;-l.j}3x}r (d)-9xy
e - A
\_ J
e . . N
[3—3] Multiplication of algebraic terms
Choose the correct answer _
Find the result of the multiplying two algebraic tarms }
2 . — & e it o~
1 ki, 5 P — —
L wy (a o WX (b o WYX ®) —wyx  (d)o; wx
2 3 g
2 4133 y.-8z  (ayd0yz  (b)-d0yz  (c)200yz  (d)-200yz
~ Find the result of the multiplying algebric term by pelynomial |
= e
3| 2wy, -4x
a) dzx +dwy +dyx h-dzx-xw +dvx  (cdxzrdaw-dyx (d)-dxr-dwx+dyx
() y +dyx  (b) yx ¥ ¥
[@) 3. zy+2
.. 3 1 e 1 . JE P M- 1
&) zyr3 b zz-3yHl (@zrzyl @ztzy3
b v




4 [3—4] A

MNumenrcal value of Polynomal
Choose the correct answer

/[ Find the numerical value for the following EHW‘EEB*DHHH

(1] 32 xz- 22yz+10 , x=5,v=1,z2=2

(a) -84 (b) 84 (©)-48 {d) 48
2] VIey'+ ¥V=8Bx'-20 ,y=2 .x=3

(a)-42 (B) -24 (e) 42 (d)24

(3] Ezw+z—z—iw SE= L W =1

5 10
p : 19 -19 o
@ 7 b - @& — W7
&(%xy—?yz)-l-ﬂ,x=|2,}r=%.,z.=|-5|
- p - —1
@l (b -1 ()3 D
\__ =,
4 % BN . L L i . )
[3=3] Functions and its Organization of the agenda in tables
Choose the correct answer
r"'_| 1| Write the function rule of the following inputs and outputs: I
nputs _function rule . s
- S e _|
- T 5
- T [ orrr=—" 11
(&) x*+2x-1 (B)x-5xF+1 (@) x*4x-1 () VE x5+
9 J
(’ ™
|2| i the function rule is .2y+y*+2 write the outputs of the function
inputs | funclion rule | outputs
10 T R L
[ 200117 42 o
12 20125+ 1212 +2 | reennsennninninia
(@)122,154,190 (B)122,145,190 ()122,145,170 (d)212,145,170
\___ / y,
4 )

[4=1] The Sets and Operations on Sets
Choose the correct answer

 Write the elements of the followlng sets }

[1] Z-={x € Z: x < 0} 3
Ca){=3, -2.-1.00 (B0, 2, 3) (a1, 2. 3....) )] DR P
(2] A={x EZ ! xisan odd number between 4 and 10}
@M m70) B ..457..) (BN 5. 7.9) () 5.7.9,...1
»




4 N = )
of these . in rrect =
B S e e isomeme & Sogect (= 8=, €, &=, ) B
(3 4-1.0.3 .4} ...cc.. [xEeZ;:-3=x=<5}
@) € ® & ® = @ =
| [ e e =0, =3 0,3 6,9, ..}
ia ) = (& ) e
l.%k . _;| ,F/ e o, ..} ?’ Ly j
fl IF | "
A=4=-3~L037,12}, B=1{-4,-2.-1,0,2,7.13}%
Cef oy =2 =1, 3.7 . 13,15}
Find the following sot:
[5] BuC (@R-2,-1,7) (B)® (E)}-6.,-4.-2,-1,0,2,3,7,13,15 ) -2,13])
[6] ANBNC @N-1.77  (B-1,7e-) &) T (d)o
\ —
™ : . , ; _—— )
H_ 2] Solving Equations of Multi-Step in 2
Choose the correct answer
Solve the following equations using the relation between uparaﬂms]
1] ¥Y=27n+10°=-30  (&)-1000 (B)-100 (&)10° (d)10®
2] V=64z+8=+100 (a)-40 (b)4o (c)-20 (d)20
\ § J
4 [4-3] Solving Equanons of Muln-Step in O R
Choose the correct answer
| Solve the following equations in O J
3 o 2 s b o —3 - -7 j— 3
1] ¥=27 }l'-ﬁ-“}—lva -!,L_i_i_ji "-}-:'-:]T I:_-E_:;r? d) =
: g .10 _ -3 ., =6 .
2] 73y+ 15=6(y+10) @5 ®, @ @o°
- J
4 )
[4-4] Inequalities and the Properties of Inequalitics
Choose the correct answer
" Weite an Inegquality for sach statement __!
!_lJ Must be the child's age (¢) 6 years or older until it is registered in the -\’
firet grade primary school
@)ye >0 (Ble < & (€)e = 6 die =6
(2]  Must not exceed the speed of the vehicle (S) within the city for 80 k/ h
() 8 = 80 (b)s < 8O (€)8 = BO (d)8 = 80
\ e
4 )
[4-5] Solving Inequalines by using Mult-Step
Choose the correct answer _
/_[ Use inequality properties to solve each of the following inu__]
L] -7(z—6) =42 (mz<0 ((Bz=0 (Ez=>=0 hz=0
- ; - -3 - 3 -3 o -3
B =3 (z+3)==-3 [:_E:]?Z:‘JFT b == ez — )z e
\___ J
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| 5-1 ] Regular Polygons and Interior angles , Exterior and central
Angles
Choose The Correct Answer

4 )
( The shape §> is: )
a Convex regular hexagon . b Concave regular hexagon .
C Convex irregucar hexagon . d Concave irregular hexagon .
( Which Polygon its measures of interior angles is 900 : )
a4 Heptagon. b Triangle . C  Pentagon. d Nonagon .
( The shape ij] 1S : )
4 Convex irregular palygon. b Regular concave Poly.
\_ C Convex irregular Poly. d Concave irregular. -
[ 5-2 ] Solid Shapes and composite Solid Shapes
Choose The Correct Answer
4 N
(a The Solids in the Picture are : g m)
4 Pyramid, Rectangular. b Pyramid, Square.
C Pyramid. d Cube, Ternary Prism .

E] What is the body which the has same distance between each point and his center
, and has not vertices , bases, faces :

4 Cylinder. b Circle. C Pyramid. d Sphere .
( The number of the pentagon prism's faces are : )
a 7 Faces. b g Faces. C 5Faces . d 11 Faces.
- J

[ 5-3 ] Coordinate Plane

Choose The Correct Answer

~

/_( Which sentences is correct : ) R

4 Each X and Y coordinates for point in quadrant III are nagative.
b Y coordinates for point on Y - axis is Zero .

C X - coordinate for point in quadrant I is nagative .
\_ d Y - coordinates for point quadrant IV is positive . )
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N

4 (a To represent the point A ( 5,-2 ) on a coordinate plane we move 5 units from) )

the origin :

a Above. b Right. C Below . d Left.

(. To represent point D ( 0,3 ) on coordinate plane we move 3 units from th?
origin :

a Above. b Right. C Below . d Left.

J

[ 5-4' ] Translation and Reflection and Symmetry
Choose The Correct Answer

/

N

\
. Wich figures have a harizontal line of symmetry : )

i)f 3 8 T VR

Suppose the point ( 2, -1 ) is reflection image of the J

point (2, 1) then reﬂectlng line is:

4 X-andY - axis . b Origin . C X- axis. d Y- axis.

a Translation of the point (2, 1) 2 units abve and then 1 unit
left 1s the point :

a (1,3). b (4,1). C (2,4). d (4,2). )

[ 5-5] Congruence and Similarity
Choose The Correct Answer

4 [u If the triangle ABC is similar to the triangle DEF , then the ) )

length of AB is :

ae6.
12 m ? 4m 2m
C 4, . E
F
B m

o o
Nw

¢ 9m

a What is the shadaw length for building its heigh is 26 m with another building its
height 20 m and its shadow length is 10 m ?

a g,
C12.




[6-1] Rate effect ( scale ) on the perimeter and area
( Enlargment and Reduction )

Choose The Correct Answer

@ : . —
The perimeter of squar whose side length 6 cm under the effect of dilation )
coefficent n is equal to :
a 2cm. b gem. C 4cm. d 3cm.
(| ' The Perimeter of rectangle whose sides length are 16 cm , 34 cm , under the
\_ effect of dilation coefficent 7 is equal to
a 720 cm. b 700 cm . ¢ 650 cm. d 610 cm.
/ The Area of trapezoid whose bases length 5 cm , 9 cm and height 3 cm under
\_ effect of dilation coefficent 2 is equal to
a 2 b 2 c 2 d 2
\_ 84 cm®. 86 cm’. 82 cm’. 88 cm’. )

[6-2]  Volumws of Solid shapes ( cube\parallepiped )
Choose The Correct Answer

4 ( The parallelpiped whose dimensions are 3 cm , 5 cm , 6 cm so its volum 1is : } )

ad 6cmd. b 60 cm?. C 90 cm3. d 80cm’.

The volume of parallelpiped sguared base side length 2 cm and its height
three times of bases side it so its volume is :

a 12 cm®. b 64 cm?. C 48 cm®. d 24 cmd.

A water tank in a form of parallelpipeded whose dimensions 2 m, 3 m , 4 m ,in
which is at rate the water 8m? \ h , the time needed to fill it is .

L
4 | 6-3 | Lateral area & total surface area of Solid shapes

Choose The Correct Answer
(&] The parallelepiped of squared base length 2cm and its height five times of J

a 3 hours. b 5 hours. C 8 hours. d 9 hours. . D
\

base side so the total area is :

\_ a 82 cm?. b 86 cmz C 88 cm? d 84 cm

_
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4 i] A parallelepiped whose lateral area 120 cm? , and half the peremeter of the base )
1s 12 cm so its height equals to :

a 6cm. b 5¢em. C 8cm. d 12cm.

A tank in a form of cube whose edge 2 m ,they need to paint the walls to the
half of its height so the painted area equls to:

a 2 cm b 4eme C 6cm? d 8cm.

N /

[6-4] Rate effect (scale) on the volume and surface area
(enlargement and reduction)

Choose The Correct Answer
4 )

A metallic block in the form of a parallelpiped whose its dimensions are 2 cm,
8 cm, 10 cm placed in aconvection oven then it expanded under the effect of

5 -
dilation coefficent k = 5 1s, the volume after dilation is:

a 2000 cm?. b 2250 cms. C 2500 cm’. d 3000 cm®.

E] The total area of cube whose edge 3 cm under effect of dilation cofficent k =
3is:

a 36 cm?. b 108 cm?. C 27 cm?. d 144 cm2

m If the volume of cube is changed form 216 cm ? , to 8 cm * , then the dilation
coefficent 1s :

1
a —_ b 2_ c 1_ d —.
\_ 3 5 5 3

[6-5] Surface area and Volume of compound Solid shapes

/

Choose The Correct Answer

4 The 3 similar cubes whose each edge lenght is 2 cm were put one over the another\

, the total area of shape was formed is:

ad 48 cm>. b 60 em. C 64 cm> d 84 cm?.
[ The 7 similar parallelepipeds whose dimensions are 3 cm, )

3 cm ,5 cm ,were put one over the another , the volume of shape was formed is:

a 3 b 3 C 3 d 3
\_ 310 cm?. 315 cm?. 320 cm?. 330 cm’. )

- —
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' Number of similar wooden cubes whose each edge length 2 cm were arrange
together, if the dimensions of the shape was formed are 10 cm , 20 cm , 30 cm
the number of cubes are:

a s00. b 600. C 750, d 650.

[6-6] Paving Area
Choose The Correct Answer

( : : ;
Abdullah wants to pave a rectangular corridoor of dimensions 12 m, 36 m, by

squared cobble , the area of one cobble is 0.5 m? , the number of cobbles are:

a g64. b 648. C 684. d 846.

E&] Used equilateral triangle cobble whose area is 2.5 m? , to pave the square land

whose edge length is 25 cm , the number of cobble is :

a 500 . b 250. C 300 . d can not the pave .
( Can the wall be paved by 10 - sides pieces of ceramic ? )
4 not possible . b possible .
\_ C  possible with out condition. d dependent on the wall area . )

[7-1]  Collecting and Organizing Data( frequency table )
Choose The Correct Answer

4 . A
( The class 20 - 30 amang is: )
a Every values less than 30 . b Every values greater than 20 .
¢ Every values between 20, 30 . d Every values less from 20 to 30 .
([2— The best representation for large data is: )
a Simple frequency table. b Signal table .
¢ Not these. d Class frequency table with class . )
/ [ L3 \
| 7-2 ] Circular Sectors (Pie charts)
Choose The Correct Answer
The percentage 25% reperesents the angle sector: ) )
a 120° b 90’ C 60 d 25°




On a circle graph, 35% from 200 persons prefer the red colour, how
many are they ?

a 80 b 7 C 60 d s

the pointer stopped on numbers which are less than 2 .

(&] Use the pointer of the revolving disc, and chooce the correct answer, when

a 25%. b greater than 50% .
c 50% . d less than 50% .
-
[7-3] Frequency Polygons
Choose The Correct Answer
( The center of class ( 10 - 14 ) in freqancy polyag is: ) )
a 12, b . c 8. d 4,
. J
(@i oo o )
The following frequency polygone represents the age of the employees in one
of the factories . Through the polygon we notice that the number of employees
increases with the increase in age until the age reaches to :
a 43, b 33, C 28, d 20.
numbers
20-
157
10
54
— t t t t t +— ages
\_ 18 24 28 33 38 43 48 D
[7-4] Stem and Leaf
Choose The Correct Answer
[ n The stem 3 leaves contation 8: ) )
a b © d
\_ 39. 83. 38. 88. )
(. N
(&] Which table you can represent by stem and leaf it ? ) stem | leaf
2 669
4 6
. |26 26 30 b |26 46 29 s 36
56 46 53 56 29 53
c [ 26 29 26 d 2 26 29
. \_ 46 53 56 56 56 53 )




[7-5] Outcomes of Experiment and representation it

Choose The Correct Answer

[ Threw three coins once , the number of probabilites are: ) A
a 19. b g, C 6. d 4,

- J

(We can arrange the data in from: ) )
a4 Frequency table. b Tree. C Bars graph. d Signal of counting.

o J

(In a public park ther is aswing , jumping game and hanging ladder so the numer N
of differents ways you can complete thee games are :

\_

a 6. b s, C 4, d 3.
o J

[7-6] Comparing between Probabilities
Choose The Correct Answer

4 N
( The probability of letter appearing D in Baghdad word is : )
a4 More likely. b Impossible . C Certain. d Less likely.
(Threw a dice once the probability of appearing No. 7 : )
a Certain. b Impossible . C Likely. d Less likely.

( Choose one red can? )

a Greater then50 % . D 100 %. C Lass than 50 %. d 50 9.

BRNENE




