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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

(-1 Mental Math and Powers and Scientific notation
[1-2] Ordering Operations on Integer Numbers and Absolute value
[1-3] Algebraic Statements

4] Solving Equations with One Step

PN 1-5]  Square root and cubic root

0 110] Problem solving Plan (Guess and Check)

"ErEEMIRGE Filkiay
L L PN T T e

Thie pikal sakd temperature nslde the plana (21) celsius above 2erc and the lemgperaiure

outsile the plane 51 degrees celsius below perg , the diffarence between tha iemparature
inside ard outsde the plane is +21-{-51)



By using numbars and siraight ine and find the sum or the differencs
of the Fallawing

B s+t B o3er=o B -s-4-
0+ (- 100= .o B ~9+8B=..om. T4 T =,

Find the sum or the difference by using the method of signs of each of
the fallowing:

B e+ds=...... [ 27-65-..... 120 -40=......
0 -1+v35=... @ ns+i-um=... [{@ 300-200-=....

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

B3 3=2-....... 08 6xt9=.... 08 219
Bzes-.... [ c129+5-.... @ 121+cn-...

Bolva tha sach of the follewing open saniences |
54,0234 B 26-...=13 Bl ...+47=90
(8)+..=12 B¥ (-9+...=-30 Bl .. —14=-4

9
B
Bl :=..=3% B (9= .. 5=
24

64+....=16 B (84)+...=7 Bl... (=9
Write thres numreical sentences which connect the ghven numbers in sach of
tha Pallawing
Bl 21,50,20 B3 7,-28,35
|||||||| T arrmrerr=r = TICIELIEL rErrrrEry + mrarrE - mrEprmrIEy
|||||||||| ¥+ mrrrrmern s BRIl L] re=rrrr=re ¢ oErrEraEEr - aErrrTErEr
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s v _ﬁl’"‘““i"“ N a fest hadchery containe:

i b T @ rearehes B LRy e foduted (12 chakens

ELPAFIETL {0 [RMATTS in tha frsl slage and B chickers
a Bcignife mgmon of s mmhers 0 the sscoed wiage How maey
Vescabiialnre DEFECRETS o] D L Cad
» Laamenstiviny, asocsdiviy, oonlainers logoer !
dhsari b iy

w | apeaien oF e hvae

Ve leared praviausly soese of propeiies of rumben commullive, sescelalbm go disinibulbe)
Lise T properess of B oparatons. 10 Coicukane rentaly the numencal contonce.

Exampie |1  Use the properties of the oparations to caiculals memally the aembers of b
whadd chichais:
WrHe thi puimdTcal statamont which rapredeme e whada numbars of tha chckong

B+ (124+9)=(18+]12)+9
=30+9
=139

Fapmpia 120 Use (apply) the properties of the operations to calculate mentally :
i) Q+1l=11+8
H) 3=12=12=7]
i} (37 44} 6=3T =« (44+ &)
=87
| (B=d)=d= 13u(d=])
= 104

24 can Using the propeitas of cperdtions find tha numiser of

I mrch thirt Yousif had Bought .
| 6% 24 = 6w (20+4) e 24 k/

= (6 = 20)+ (& = 4}
= |20 + 24
= |44



[1=1=2] Powers

Wau cin wiie s mulSplcainn cpenlian 1= 2l ok & powel DY imsng the hass & s
Exponent (nower (24 which tha power 5 aasigns e number of the base 2 done by mulipkoation

Exampie (4] Calculsts asch of the following

) H=dxdxd

= 4
' i | Evary mumber of poame | egung
n)  B'=8§ lher ATy daal’
I"] 0¥ =] Ewery murisier of peseer O sgusis 7

Example (5] Write the following Aumbers by using the powers

i I=6=h
= 4

i) Bf=3=3=3=j
= "

uip 1OEM = |0 = (k=10
=

[1=1=3] Scientific Notation

Wi £ il Bl Bdg numbaT &S A SCniic reolalion Tl oA e Dmes 8 pirad ol 10
Faor asamples TOO00 =TI whane tha posss ol 10 ndicries the manters ol 2ems of the green momber

: ]Exal11ple t-E'-.; Write the following as a sciantific notation

i} SO =5 = 1000
=§ = [P

ii) 6400 NN = 4 = 10000
= 64 =¥

| Example {7) The cdmiznce beteman the

' sarth and the sum @ aboul 150 milkan km,
approximitaly Wrile (s d=LEnoe as &
scianific notation

| 540 000 000 = |5 = 10 (0 (0
= |5 = [ km




Maka sura of your
r Serstand! US4 N Eoopeiitiid o DROTES b i | iann i aly

B o2in-=.. B s-3-......
Q@ -6 aem sl
penrpeta ) (21+3+9= ... B 00143
| W ecw0r=-. .
Calcudats the foilewing

G T-10 &k smilllad - Ti=, 0 - df = . b R
i B oir-.. B w-... B -

¥iritn Ehe fofawing numbsrs by using poesers

:-15-15-1-- . 1 IR .]]H_n""“ . NOH OO =, .

Wirite tha PolRowing mUmMbers On 50 aNETNIC ROEBGN O G digital notation

G 45 S = f:;.u;[;ﬂl = |:I=|u== i

Ry

s

Bl (34 12p8 - BH (1=} ~5- ... BE T==.....

G 10+ = ., ....
Evalisste sach af the fallowing

@ v-... 1= ...

Wiita The fellewing number by using powers

B 2s-... 1000 000 =, .....

© Write the foliewing number by using sclaniific notaton or digial notation
1 EETIT T Bl s2i0 = .

§ 160000 = ... [BI] 2000000000=_. ...

1 E Loaniirpriafed Tre uet eveasurs of capacity of the compuser

i 1y te) BAE B il b KBOD KB wich eiat
one hausand byte, megabyio [MB] equals ors million byie.
Cagabyte | CHj pguais ane theusand million byie, ars

: Terabyte [TE) equals ong billan Dyte

E IKA = 1000 = 10" hyte
o i iy IR e
. woientific rotetion IGE = = . e

ITE = e ™ i h:ﬂ':
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Fish: Bilal bought 6 cans of sardines each can contains
48 fish.
By using the properties of operations find the number
of fish that Bilal had bought.

Population: The population of people of Chinain & i "

" 2016 is about 1375850000. )

Write the people’s polulation approximated up to Filesan "
hundred million and write it in scientific notation. ¥,

Light: The speed of the light is about 3x10misec.
Write the speed in digital notation.

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

Correct the Mistake:Hayfa used the properties of operations to calculate
' mentally 6x(10+3) so she wrote

65(10+3)=(6+10)<(6+3)=16=9=144
Explain the mistake of Hayfa and correct it.

Open Problems:  Write numerical statement , so that you be enable use the
property of distribution of multiplication over addition and
then find the result

. Numerical Sense: Compare between the following number by using (=,>,<)

i) 53051 i) 4302* if) zloss

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

i) (39+422)+8=........ i) 9x27



Idea of the lesson: _
* Using order of operations In the basket there are 8 oranges
to find the result of If Suad added other cranges in the basket
number sentence until the number of oranges 4 times reaches
. fmma:m and then her sister took 3 oranges from
the basket.
Vocabulary: How can you use multiplication and
« Ordering the operations subtraction to find the remaining oranges
« Absolute value in the basket ?

[1-2-1] Ordering Operation on Integers

You had previously learned the integers { . -3 -2.4.,0,1 2 ,3, ..} tofind the
value of number sentence, use order operations on integer number as follows:
1) Start the operations inside the brackets
2) Multiply and divide from left 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 basket

4 x 8 = 3 da the operation by arder
33 .3 muitiply 4 by 8
29 subtract 3 from 32

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
(14 —-6140=8 + 40

= 48
i) (5-7) % (6+4P-30= -2x10% - 30 E{ﬁj.}:r;}lﬁru inside of the
= {*2 ® 101} = 30 Put the prefered cperation
=200 -30 inside the brackets
=-230 Add -30 to -200
”1] 48 e 6 + 3 “ (" 9} — 3 % 12 = 8 + {" 2?] = 60 Do the order operations from left to right
=-19-60
=-79
]V} (56 - 8}2 + ['?2 = 2} = [.2 o 9} = ?2 < 36 = 18 Bo the order operalions nside of (e brackels

= 85 = 18 Fing 77 and add it o 36
=87 Subiract 18 from 85

12



Exampield)  Frulis: Ahmad bought 12 kg of apple. 8 kg of orange

and 3 kg of banana. He gave ha¥ of the quanlity of apple
and 2 kg of arrange bo his sister. How many kilos b
had remainad with m?

(12 + 2)+ (B -2p]
=6H +6+3

| =13

[1-2-2] Absalute Vilue N umber

Absolute value of a number its The distance batesan tha numbar and zero on
ihe straight ling and denoted by | |, you had leamed the representation of the posiive

and negative integers on tha straight ling, 50 we will usa this rmpresantation to declane the
meaning of the abeolute valse

Exampleld) Look at the numbar 4 on nght of zero and -4 on left of 0, but thair distances
are aqual, a8 shown in tha diagram

| i 4 kit
-—[—4——+—+——4——+—4—‘l—c
di o5 A <3 ST B 4 42 43 4 45 46

| = |= 4 | 4 f=4

Exampie(5)  Find the value of the numerical sentences

i) B8
i) |12 +|5F=12+5
=37
) 2R3 -T )+ 13=24-3%T +13
= 24.21+13
- 16

iv) | 48]+ |6]-] 11[* 3| =48+ 6-11%3
= {48 + 6)—(I1 = 3)
=% -33
= . )5

|3




1 mﬁmm LEb GBI DDETRIION AR 1TAS NG vllies BF SRl O Uh Following

B as-12+32=_...

B (24 -6) « (30 - 28)' =~ ......
153 | 15 HBP=......

a2 (-n+36=......
000 - 81 38 d =
Bl - 20 4.

. Fish: Abmad humted 24 small fish and B big fish, and hes
berather Fwnied one hall the quaniity of small fish, and
3 times the guandity of big fish, linally fhey abe in a maal
|t & smigll fish and 3 beg fiah, Howe many fish weas

rETAITNG

El5x4.82=__ .. o
T!il;*"vi‘ﬂl- """ -4 --Il '||-|';'||---

B 56+ T+3x (-B)-Zx13=_._..,

¥ SN, LLEL R AR

B2 59420 18 6= s 317 s
EI- !?lﬁl'ﬁ!'SI-El = L B imrngsmn 5
03 (- By 160 (2 20 ..o

Tras guasson 13 is srmilor 1o eEssmipe 3

Salve The Exerclses  Usa arder ogaration and find tha valus of asch of tha foliowing

A ex12-65 49 = ...
@ W7-n (2 -2

8 49+ T4 (-0) S x1d= .

L S Al -
[ =T 3155
L) - e A 163y =

G0l Stationary: A teacher gave to 34 puils the followng
statiarariss (copybonk. poncils. and srasers ), aach
pupil reciynd B copytiook & pancil and 4 arasers,
How many sachpaece had the teachar glven the pupils?

14



ﬂ Colored penncils: Sura bought 5 cans of coloned pencls. asch
can contains 12 pancés. She fcok 20 pancils for harself and she
gave tha remaining ta her four sisiers egually. How many pencils
had aach ssiers?

R Dicr: There wers 30Dsers in the 200, han the rumber of Deers
b had increased to twice, they are arangad nlo fouwr bams. How
many Deers in aach bam?

23 Temperiture: Ascantific researcher recorded at soulh pale 4
mecords of tamperature within 12 hours, tha thermometer
hﬂhhmmhwmnmmmmhhr

& aMernoan ihe Iemgenmiiee was hal of the Bmeaaiums at 2 noon

'1ummﬂu | ecresmen 3 degries wilh mapc i 8 alemeon
'ﬂ'hl-ﬂ'rllrm;-mmrl!m mnnn'l"

Challenge: Use order oparation and evaluale the following
! B

5 i) 3=~ 8+ 7B =..... i 10-T-5 - 32+ |4P =......

ﬁ Chpen problem: Put the number (72 -9, - 3 | 6)in a sultabile place of
: rumbar senlence ko get he given resull

£ L i T =0 ). ® iinmaaed) =6

. Mumerical Sensce: Pul negative inbager number such thst ils salisfies the
folloradng numiber senlence

EHHNJ-MHJ=D py18+4,...| - 3....1=0



Algebraic Statements

Lili i4d i el m

= Wikirg e dpslesi sidioeeiitn. Thero wene 0 number of apples in
u |ipng ibe valir o e the basked 2abwn ook 3 apples
s and her mather added 3 times ol

[1-3=1] Writing the AlgehraidGtatements

Yanatie It ke symbol which represants o numbar and the aigabraeic statomend 5 & set of
wariahbes and numben. wiech dre joingd by srifmaelical opanaion

Examplect) Writa the algabraic statement which represants the numbaer of apples
in the basket:

First After Zahra ook 3 oppies.

ESacond; After her mother added a number ol apples which was 3 s
First: Consicdar the number of apples by tha vanable

Tharolora the msning apples in the baskal &

Sacond; Mumbar of apples after the additional is IX-1)

Expmplel2) Write an algebraic statements which represents each of the following:

j] Greater than M by sixbesn ; /- | i) Less than L by fen
i) Graster an =2} by e+ - Iv )} Less than ¥+3 by 4 raised jo powar 2 |
W) 4 tenes P+ raised fo power 3 00 <00 i ) K3 divided by 8

Exampleidl  Fruits: Subair boaght a number of strawberry julce cups i
amoumt 1500 dinars . Wride an aigebraic statement 1o
represent the price of one cup.

Represant the numbes. of pups ol jusce which Suhair bought by the varabla ©
Therefore the prios of one oup os <1 whic | % required algebraio
Blblerree|

]



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

To find the value of algebraic statement is to substitute the variable of algebraic statement by a number

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

1) 3X-5 ,X=20

3X - 52=3%x20-25 (Substitute X by 20)
= 35 {Use order-operation and find the rasult)
i) 6(Y+3)-52,Y=-4
6(Y+3)—52 =6(-4+3)-52 s
=—§-52=~58 (Mutply 6 by -1 then find the resul)

iii) 32(72+Z)-5(72+Z),Z=8
32 {72 = Z) T 5(?2+ Z} o 9(?2 i 8} = 5{?2"“8) (Substitute Z by T)

Example(s) Find the value of algebraic statement of each of the following

i} |" 18 | + XZ - 99 s X = 9 (Substitule X by 9)
|' I.S | T XE '99: |-13 | + 92 - 99 !.-j_'"-'-'r.‘ , -:|||..i'-." e valle :.--_'.. .l\
_ 18 + 8] B 99 _ 0 .I-:l_l.jl- oer ol Dperatan and g i

i)  32Y+(3Y)-|-36/+Q2Y), Y=-9
32Y+(- 3Y) | 36 E+(2Y]= 9(-9)+ 27 - | 36 | +2( _9) (Substitute Y by -8 and find

= .81 +27-36+(-18) e r—
= 3 +2 then hind the result)
=_1

Example(6) 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 width

is 39 cm.
Let width of picture isD I
Therefore the length will be D+11 J.lél. AJ:IL
The area = Dx(D+11) , D=39 '

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

17




rm Und !-H i Write algabralc giatamant whah raprasan aach

of the folipwing:
WP Groatorthan W by eightsan [0 Less than ¥ by thirtean
W Thres times (x 2 B K -3 divided by B
B 7-3diwidedby T+ 3 8} Seven raised 1o power 3 muliphed by {L-8)

Find tha yalue of the algebrale siatervent of asch of the fellowing by wsing
tha given vabus of tha variabia:
B 4X -6 +3 . X=12 LBl 3(Y+R)-B7, V=-d

2(Z-5)-39 Z=.30 [ 2964+ D)-N72+ . D=8
BD 15 +ve-35, v=6  [8 4¥+16-|48~2¥,¥=-8

B Birds Number of birds had become four times 1he orginal
ALt if 20 Girds Rad G sl heé chfje &id 1HE Fafsined
ipirds ware digiribuled among § cages. Wrile an algebram:
AEpIEBs N which regrasants the nisnber of birds in sach cage
ard then Gnd e auemiber of in esch cage, 1 e numibear befoers

mcreasing 52 birds

- of the following:

[ Grmater then « by nine ruised to power 2
B Five times v - 6)?
B (-5 dvided oy (v + 5)
Find the walue of the algebraic expression of each of the follawing by using
. the given waluse of the variable:
B 4cv-m-100, ¥=-10
B s6-D)-40-D), D=7
W svam- 382V, V=9

- 28 Transportation: 4 tan started kom Baghdad at 12 noan
3 dinactad 10 Baseah, and rawaliad 400 km of weiocity Blonm
but the velosty had been decreasad due o maintanas
warks 50 it had anrfved Basrah at night 9 o' diock.
Whiile @ 8kgebesie exprassion which mepeada Be
dEsieasal VEIOETy of e Irain I he BISIENcE belwaan
Baghdad and Basrah is. 560 km

I8



ﬂ Trees: Hiwo troes are plaried an ewery Sm long
on two sides along ane af twa streets of Baghdad

cily. Wrile 8 statemnents (hal represarls the nurmber
of irees plantad on the siresat and find e numbar
of the treets If tha lmﬂ'hﬂfﬂ'llﬂ streat & 10 m.

22 [hrves: Adnan has doves thres imes of Tahsin
has and Fuad has doves twice of Adnan and Tahsin
Wil an algebraic axpression which represents
ihe number of doves thed Fuad kas and Find the
number if Tahsain has 14 dovea.

ﬂ Fiswl: The tables indicates the quanity of

Food The quangity of carh. | -

carbanhydrites among different food, acconding e -

10 e following tabile: Wrils an skysbeaic v 12 gm
eapression which represents the quantity of (O Pece ol | 17 gm
carbonhydrites in N cup of vegatable and 3 fruits | e ol mik 14 gm
ardd M cup of mik, then find tha quantty whan | Cup ol bresd 13 gm
N squals 4

E{_’I-m]h nge: Find the value of an algebraic statement ﬂmnﬂmmmé
by using the given variable: !

; 0 IM-3 0 (XA 462, X=6 i) TE-BY-12-(2Y5 6F Y =15

ﬂ Cipen Sentence: Put the member instead of variables x=24 | y= 1381 in the
" number semtence to gat the given resclt

?il'.'l'll' [=2)+Y = (=3)=-44 i 2Y =70 = (X -2)=0
. Sumerical Sense: Find by using your sense the vabue of sach

: stalement
D) BX-4 0 Y6, X 14, Y-16 Y 15+ 3F 4V - 37, 5=-23, V=4

|_ Write Thes resull of the algebeaic statament by substiiding (he given vakabis
BN I+ 20 -2 X =1

I
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A cowboy has 128 geals
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| I"I"” Salvineg tn Addition and Subimaction | FIIETREE

Addition squation: It i an algebralc axpragsion wiech conairs edquality amd
addion only the solullon means 1o find the value of the unknown value

Subtraction equation: || = an algebralc expression which contains aguasty and
suBiraction only the salulion means 1o lind he value af the unknown vakie

Example(1l  Find he nsmber of female goats

Lt the nurmbar of female goats ba ¥ 495 = |78

Therelora

First method : By using Mental math. 5

ki $a d X+25= |28

13 +25=128
X =103

Sacond method ; Lising the ralabon bebaaen X+25=128

addibon and subdrachon £

X=128-25
X=103

Examiplel2) Solve the subtraction and addition equations by using the relation
between addition and swbtraction
) Y= 8=-30—=¥Y=]-4+8 —= Y=20+8 — ¥=234

N A5 -Z=F = 45-G=F =+ L=45-F = L =30
mpX+11==-33 —= X==33-1] = K==44

20



Exampleia)

Ilnm':.: A farmar gatherad from his honey hive 36 kg of honey,
if he took for himsall & quaniity of the honey and sold 28 kg of the
remaining, How many kilos had taken to himself?

- I.l..|I &

Let tha numbar of kiograms that look 1o imsall ba ©

Therafare: M-N=18 .
L TRy N=36-28 g
Therelom. N=8

tha nismbar of kilogrames that took fo himsalf be ¥ kg

| V<b-2] Sabving Yabipficatien poel Divisiin Eryustians

Mullipbcabon equation: Il s an algebraic expreszion which consist of
equakty and mullipication

Dwnsion equaton © It is an algehraic expression which corsist of
equalty and division

Exampletdl Funlair: & 160 persons got in & air wheel, if every cabi
takes 4 parsons. How many cabing wers in the
air wheel?

Lot the number of cabins ba -
Tharedora:
a= K =15l
ko= 160 + 4
K = 4 Thscusbore e aumaber of catyms s 4 cabyrg

Example s Solve the division and muttiplication equations by using the retation
batween multiplication and division
D X+7=12 = X=7% 12 — X=M4
i) 42+ Y=f — -HxY=d? — Yud2+{-f)= Y=27
i) Z % |S|=45 — Z=45 + |5 — Z=45+5 — Z=9

Exampleld)l Chovtall, Chweetah is the fastest tiger ever known

in its famity. Find the distance that
cheatah travel within 3 hours by speed
of 90 kmdhr
Lel tha distancos fravelled be
Tharefore
D+ 3 =90
D =90 x 3

D=2T0 Therafore ihe distance travellad within 3 hr s 270 km

21
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Solve addition and sublraction eguations by using arithmatical sense
W X+4=56 2] Y-13=136
B 77-2=13 [ 61+ Xx=19
Solve the additicn and subtraction sguations
5] X+24=15 (6] Y-78=13
L N+22=|42 B 1B-Y =18
Salve the division and muliplication eguations

o] B=Y=6d X+7=-16
U8 12N=.84 -3« M =39
0 33+=v=}1 B x+-4 =13

HE 5P The difference of the temperature on the
surface of the moon towards the sun and
the opposite side is 295 C°Find the temperature
an the opposite side i the temperature of the
side towards the sun is 167C"

' Solve the Exercises

Solve addition and subtraction equations by using arithmatical sense

Salve the addition and subiraction equations
e M-44=-136
U8 57—y =57

Solve the division and multiplication equations

Bl 5<131=-13

Bl -9 -M=8!

B -121 +Y =11 By X +7 =20

Gi Coold: Sura bought 450000 dinars bracelet of gobd. What is the .
pirice of onk gram of gokd If the weight of the bracslet was 10 gm? 0P



‘ o oe s S

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.

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.

@ Diving: The coral depth is about 180 m below the
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.

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

i) X+77=100 , 71-Y=]-20| i) 3X=6*> , 48+-Y=2°

| Correct the Mistake: Muntaha solved the following equations 33 + Vv = 3°
So she wroteV = 3* determine the mistake
_ of muntaha and correct it
EI'-} Numerical sense: Show the probability that the value of variable x positive or nagative

1) X =negative integer x integer number
11) X=negative integer + integer number

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




|1-3]

Iida il thie doasini m

" e v o e spplicisen 8853 drew a tablo of

« Finding (he qubse st of ioger - SOUANE Shaped gardaen its
araa was 12989 o, What is
1= La,
the length of tha garden thal
T Baszsam had drawn 7

[1-5-11 Sguare Kool

To find fhe squans rool of & positve Integer we follow the steps:
1) Foclorize the number inlo its faciors.

2 Taks ona tacior fom each pair of the sgual feciom.

3) Find the procuct al the tactons 2
Examplell) Find the length of the garden 1296 | 2
Liarl thee langth al he gandan be L 648 1}
Tharalor the area of ha gardon is
L = 1296 ot 5
162 | 2
L = 41296 81 |3
| 206 =25 3 =3k FuFuuix 3 27 3:}
=2 3 9 |3
Takn cra (acior from aach pair of equal faciors 3 3}
L=+1296 =2« ¥
= 4= ‘
= Mscm
Pythagorean Theorem
In & right angled trangle the squars of e long Sde s edqual o he sum af the sguarnss
of tha other bao sldes.
Examplelz) A right angled triangle whose N 1
right sides are Scm , |2 em L*=5+ |2
Find its hypothenuse. =25+ |44 = 169
L =168 =]3em

24



[1-=-I] Cuabic Kl

To find cubic root of an inleger follow the sieps:
1] Factonse the number imo its factors
2] Take ona factor from asch equal three factors
3) Find tha product of those faciors in 2

Exampleidl Find the cubic root of the integer

) s =......
|25 =5% §x5=§
Nis=5

i) Y g=
- B=Qu 3] = (2P
Y= 2
YB=-s . (8=2)

=2

Exompleid] Torsien [Turtia] A turtle lays a cortain quantity of sggs
in the ssa. Most of hatehed eggs are eaten by fish, i a
=mall turties egquaks the cublt root of number of alived
af the whole number of eggs. find the number of alived
turties if the number of whale eggs is 343,

N33 =

WI=Tx Tx]=T
w343 = 7 number of turties

Exampleisl Find the value of the algebraic statemant state in sach of the following
by using the given variable

] X-J6+7.X=10
X—J16+7= 10-4+7=13
i) BN+ 28 AN+ . N=30
6N + 25 ) - 3(N + {125 1= 36 (30 + 5) - 3{ 30+ 5)
=36 =6) — (3= 35)
=216 105
= 11

i) 36 - JE)+13M , M=2
(J36 - JEa )+ I3 M =(6-8)+ 13= 2
= 2+26=24
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! Mok aare ol P%T Find thesquare and cubic roots of an nMgers

il a9 =, - [ T
i} 456 =. &8 G-
8l & 27-=. B 2.

. ABC ig a right iriengla in B, f AB=12 cm . BC= Bom Find 1he hypotenuse AC

Fired the value of the slgebraic expression of each of the following bu using
tha given veriable

II—E+¢_}E=ED Eﬂjwh ',I']'q'l.- 15
@ 72+ Jig M-31 . M=-4 [l 8 125 +2 J3-K,.K=15

M8 Coomerry: & house is built on a square shaped ground
Vel mtm rrY, Fined B pes rimes e of grosindg.

(Sove the Exercses i1 the square and cubic roots of an integers

|- I8 =

11 ABC is a right irangle in 8. if AB=4m . BC= 3m Find the hypotenuse AC

Find tha value of the algebraic axpression of aach of tha following bu ullrl-:l I
tha given waoriable

08 ax_ J39 424 . X=10
W 7 Yo @ JTLY. V-7

! Lieometry: A buikdes wanted to masavamize Be Noor of

' diniirg Foom by wow of NagEtons s seqund the ses of sach
Megatons wae 400 cme. If tha lengih of the room raoded
26 fmgsione. Find ihe lengihof the moom




‘_ Solve lfe problems

| BI Sputt: in one of the festival, & squans shaped area af
81 m’ wes resticied lor dropping parachisciss on il

Find the side lergih ol the given amea,

ﬂ Fishery: A square shaped zone of the sea was
| resiricied o allow hunbing boats 1o huml Rsh. Find the
sade dangth of the zone if the area was 26 ki’

| E Coarden: Karem planted agrass n his squane shapad
garden of tha housa, but he made a path widsh Im
around the grass. What is the aea of the garden whara
the area of the grass was B4 am? 7

. Challenge: Soive ihe twe equations and detenmine whather x=y or not

| D X+8=J30 . Y- 437 =18 i} 2% =468 . J3E +¥=-3

B Corvect the Mistuke: Enas soived the equation - 54 | + ¥V = JEI
andwroie Y = - determine the mistake and corect

Bl “umerical Sense: Show the probability that the valss of the
veriabla X (positve or negalive)

X = postv integer % Jfinteger

f Write  The result of an sigsbraic expression
28 +-20.2 f38



1-6] Problem Solving Plan (Guess and Check)

Biles 1ol 1P Twdidt m

Lisiny the g s A pguars shaped ane was
check i e the ressiricied of exploning oil
peohlim whose are 144 km®. Find the

angth of axplonng zone

& - ; G M epianng oil, spure shaped zons whose arsa 144 km .
Wil i v nmmwmmdmwml

How can you sohlve the problems 7
Guess . chatk and oodredc] mw‘ﬂljﬂl redch e camech answer

Solve  Thesmaotesploingodzone s 144 kmé

The Langth of zone x Area ol zone =*
1 Iﬂll] I[I]I::ilh.a.nlﬂ

11 III Illlel-tlhﬂnlﬂ
12 |44 correct

Thearefore langth of exploring ofl zone s 12 km

Chack Area of axplonng ofl zone equals 144 ko, Sinca the zone I8 square
] shapa, 80 e length eguais tha with and the erea=sguate of he length

Tharafore Tha length of the zona

Jldd =12

So the gues 8 cormect :

28



Problems

W [Piving: A diver got down of depth 40 m below the
level of the sea and siopped thara. whils anothaer diver
gat doran ta beice the depth of tha first diver and  stopped
there 100, than a third dver gat down beice dapth of the
second. What is the depth from the level of the sea got
by thes Bhird divies,

- Momorial Monument: The statue of iberity is one
al the dstinguished landmarksal AL-Tahnrsquare In
Baghdad it = a rectanguiar shape. If the length of the
siatug |5 50 m and the area (s 200 m® Find tha width,

18 Heulth: The dector measures haart impulses for 10 sacand
and multiples by & to pet the number of impulses par mnute
if the haart impuisa of Ghazi was 120 per minute, 5o how
many iImpulses of Ghaz's hearl in 10 second.

W 1luir pin: Dena has 27 pieces of hairping, and her i 3
sistar has a numbar of hair pins equals the cubic ] 'ﬁ IEE
roat of the quantity that Dera has Wha is the number

of hapins her sister has? M ﬁ;%
gy ¥

9



Chapter Test

‘Uging tha progeries al Bhe apersiions 1o caleulals maenisily
M sapg=...... 2= B 1308

& W . B9 02 W %3 -
Wirtle the Rodiowirg numbaer by using scienific nolation or digital notabion

N o= N = 18-

oo 20 100= B a-w=....

o= s 1000 00 -
Using oedier ol pperatsan find the value of each of the following

W 320 (14-BF = ..., B B+ |1e T [-d)=,. ...

W52 (A =15H10= BE 724943 -3 =12= ...,

B L 133 - W |- A5 T (T -

.ﬂ: Tirnatar ihaes X, by raeed jo povwes § 33 Lwss than TR by 50
M (H - 45) qrvignd oy (H+4 ) B § ased 1o pawer I Munplay By (Y - 51

Fird thee value of the slgebraic statesiant in each of the followsng by using the given vales for tha
wanabie

X -T45 X=8 B (Y -8)-200.Y=-20

S 4L -5)-9%62 L=-25 B (T2 MR PLMIL M =8
X 36, X =]) B 2V vl | A8 2V, Y =4]2

Solve the subtraction and additson equaticns by using the relatian between addition and subiractan
B v+ 128=35 H M-11=-56 M oe4-Y=|-72

Sobve the division and multiplcaton equations by using the relation berivesen mulBiplication snd divdision
B 9sL=n3 M 5-7=-2 B IN--32
oW -1 M =98 W -123 - Y =25 . X R =250

Fimd the square and culble roat af the intager
o 2257 L B iD=
R . - AT

47 AR right angled irengle in 1 wheae AB -~ bem . BU = Sem find the hypothenuse AL

30



Rational Numbers

1.1 Concept,Ordering and Comparing the Rational Numbers

.2 Operatons with Rational Numbers
3

Percentage and Estimation

=-2 | Darect Variation and Inverse Vanation

 Lossan
m 2.4 ' Crain and Proportional Division
 Loson |
[ Lasoong

2.6 | Estimation of Square and Cubic roots

Aler the examanation of degies DOk Was 3 . e numl:rer% g rational number
&

)"




Write the fraction that represents the colored purt

C

Express the following fractions m the Torm of fgures

i
5

Link each fraction from the first row to the one equivalent to it in the second row

» =k
w2
3 X
- ]

2
i

3 4
CE ok
B b farst row
20 11
= .l second row
12 T
2 14 3
m BTy B

32



ldea of the lesson:

« The definition of
Rational Numbers

* The comparison of
Rational Numbers

* The arrangement of
Rational Numbers

=5 -':-}13?_'!‘:::;, . I-;I
A class of 25 students who
prefer the following fruits :
15 students prefer orange
6 students prefer grape

and 4 students prefer apple. '

=1
—
—
—
_
—_—
-
-

Vocabulary:

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 20

"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 that represent the number of the students who prefer orange is ;—i

The rational number that represent the number of the students who prefer grape is 6

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 =,
1)2:% ii) l—%:% iii) 5=T ivj—?:-lz
3 10 7 " 3 =23 ” 0
v} l_ = = = - —4 — T — 1 e
5 vi) 7 ] vii) 5 5 viii) 0 |
Example(3) : Express the following decimal numbers in the form of Rational Number
) 0dl=-L i) os=— di312=312 W) 0.3=-—
100 10 1000 10
21 . 33 " 33 32
= vi) 033= — = — 3.2= —
v) 2.1 o 1) 03 o vii) 0.033 550 viii) 0

33



Comparison of Rational Mambers

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

Example (4) :Compare between the rtional numbers using these symbaols
(= .3 <)

= 2

3 6

3 1 1 2x2 1 | 3
£ Z  Sinee <= == 8 - < =~
E % E T TR OE 8

Turmn bath fractions mie fractions of similor denomimators

418
II - B =i
:I 5 T

5 Sx5 15 A 4x7 -H

T %5 35 5§ Sx7 35
§ . 2

e
33
.

5

L

i
& =

7

L

2

4
Turm both fractions inlo fractons of similar denominators

ki —

I I=x2 2

- — =

1 I=x2 i

2 __1_3

i 4 2 4

MNote: En;—lﬂ- apxd=gxh

34



You have laamih arrangament of raclions and you will leam arrangement of
ratonal numbars,

Exsmiple (5] psrange Tollowing rational numbers from smallest o greatest

.24 .3k .23
i
I_"l—:u
T Tum the decimal nember ino a regular fraction
.
1;'; Tum tha decimal nembar info 8 regular fraction
23 i 13 &3 :
— @ — ,  — & — Tyurn both fracions imo frections of similar denominators
(1] M L] an
%c% By comparing two positive fractions
' ) 2313 1 I
— = — i3> 1= 2d4<]- =< 23
1 f ] L

(Wiak sore o your

Exprass following numbars and fractans in the form of raticnal numbars

&
Compare batweaen the rational numbess using symbols' = _ > ="
3 2 3 i
@ 2[]2 me]e 3 »
R 4 |2 i 4 7 A
i 5 9 4 i i AT
— — - — ]—' 4--
g L1} G 5§ i 7 5

Arranga followeng rational numbers from smallest to groatesd

' [EVERINE I E

Asranga fallowing rabonal numbers fom greatest 1o smabest |
LR
¥ " ¥ 5 ¥

B8 Lengih usame is 1.43m tall, Mazen is 1,45 m tall and Azhar is 1.47mial,
Usa arragemant of ralicnal numbers 5o that they stand from the Bles in Fe shomest

acconding o fherr hesghts
35



'_ Solve the evercises
Express the foliowing numibers and fraclions m the form of miional nembers.

08 os=_ .. -

3
.

| ==d
i | 4=
=1 | b

1H Schoal: A school has 20 tescher of which 12 are female,
i) 'What is rationad number hal exprass number of lemals

wachers at thal school 7
iiWhat s ratonal nember thal express murmber of male
feachers al thal schoaol 7

2004, What k= rational number that represent Iruq‘:s
place comparned bo obhar winmeng 4 leams 7

Mature: Waler iakes spaces ob aboul 0.71 of the Earth's
: surface. Express ratio of water with rational nurmber, E

E H Challenge: Hiba has gat 0,455 kg of gold and Hala has gal 12 | Which one has -
' mire goid 7 i1 :

E Ssumernical Sense: Samer studies 3 haurs a day %o preparne for his lesson
&muﬂh.uﬂmlmnhuhmmhmnﬁ;mmﬁﬂu? ;

h
An equation involving hows & humas sleeps daly sccording 1o numbsr of hows of one day

ini the form of rational number.
36



Operations Over the Rational Numbers

- e 2
ldew ol the lesson: g 0 0 5 af the cake and

e = Mﬂum%unmm.

WWhat is the rational number of

iy What Sami and Amjad had
aalen oul of two cakes,

o

vilditbon of Rational Sumbers
You have learnd bofore four operations on integers and you will use four operations| #, -+
an [he ratiansl numbers
Examiglo (1} To find rational nember of what Sami and Amjad had salen we add bobh
af raticnal rumbers.
1 2
e
4 5
in ordar 50 unile the danominaices
skl 4x2 5 B Mullipty the numerataor and denominalar
S5x4 4x5 0 X af the fraction % by 5
=?_...""H.;=.I_..3 HMH‘EﬂLﬂWMM“
mn A of the fraction 3 by 4
% what Sami and Amjad had aatan

When adding two rational numbers of similar signs, ndd their sbsolute values and
their sign for result,

When adding two mtionn] numbers of different signs, subtract their absolute
vislues and use the sign of the number with grester absolute value for the result.

Esamgile (2] Find the resull of [ 4.5)+(-2.9)

[-4.5)+(-2.9) Thie numbers are of ssmilar sign
(4.5)+(-29) - .% *f%| Wit bioth numbsars in the farm of fractons
5 X .M
oo L AT, Lo Using absolute vahe
1 I K {1

o7
[-4.ﬂ+[-1.',1i--l—ﬂi Sign of one of he numbers
[-4.5)+(-29)=-74 So

37



Example (3) Find the resultof (-6.8)+(1.7)
(-6.8)+(1.7) The numbers are of different sign

-68 ‘ Write both numbers in the form of fractions
@_Q =2 Using absolute value
10 10 10
(-6.8)+1.7= -1 Sign of one of the numbers
10
=-5.1

2-2-2 | Using Additive Inverse in Subtraction

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

Example (4) Eing the result of
s 1 2+ (-2)
% p 12 12
5 11 2 2.1
e 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 X (—3) B Result of multiplication of a positive number by a negative
100 100 number is a negative number.
11) —_ +( A2 ) Result of dividing a negative number by another negative
5 number is a positive number.,
? X %: Turn X to +and then flip the fraction.
M Multiplying the numerators and denominators
(4)x(12)
+45 : X . ;
Mot A negative number X a negative number is positive number
48
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[5] 46+ (37) [&] 46+(-79) [T} 8S+(24)
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g 13, 2 e S :
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I'.a_t.lr.r! E.snhwt% kp of whits MHM% kg

of brown Rour 10 precare 60M pastry. How
mich flour has Sarah bought 7

.I-_]LL:nthj Thirse elecine winss equal in lenglh, one

al Ihern 2.25m long, Whaal is bengih
all firea ?

.l]r.unnL hnmmdlpﬁ:luaﬂﬂ M i Engih
and 1 min width. Wit s the area of the

pu:.m'i'

- [apc: A Tape which s ﬁl m lang was cul bo 4 equal

pieces. Whal s H-lnmqth{imn‘rm‘i"

L T e P R e T

. Pul suitable sign for number batwean ihe brackeds 4 x{ 100 ) =- 40,1

u What sagn should be given (o Fya numbers so thal wihen thiy ara mullipl ping sign
' of resuling number (s positive

| B Find the result (1) {-3) % {-3:2)
B8 Absoiste of wo rationsl numbars %’
Mhmwmmnmmmﬂﬁymmhhdhmmmi

| =

[ Write Aprotlem of diving fwo rational numbers such that the resull is
& nagalrse rational number,

40
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s, -Iﬂ-.ﬁln m

i Some stores decrease prices
R of therr poods such s clothes
W st und electrical devices by

= difTerent percentages during
L. some specific davs,

. And sometimes the prices are
“ increased by dilTeren

perceniages as well,

| 2-3-1 | Fercenimgi

Percent is a ritional number of which its denominator is 100 and 1s symbolised
by %, Rational numbers can be iumed 10 percentage using equivalent fractions.
The percentage ciun be written in the form of & decimal fracton.

Exmrmple (1) i) Wite the rational number 2 i the form of parcent.

[0
£=3|:|.-; Write tha numarator with symbol of parcent
103 It s read ' 20 perncent © .
1) Wie ihe rational number 33% in e lodm of decimal frsction.
.=% Write the parcentage as a fraclion with the denominator 100
- (33 Write the freclion in the form of decimal fraction,

Eunimpla (2] Purchasa: Samir wanted 1o buy & waich with S0000 1D if the discoun on prics
af {he watch was % what = the phce of watch afier discound 7

Hﬁ:%:% Wride parcentage in tha senplest form

TI-I w SOENH) = 10Ny Find resull of multiplying porcantage

o0 he discount on the price of the walch = 10000

SOO0H - 10000 = 40000 Sulbtract the amount of dscount
fram tha prica of the waich.

(MM} e price of wailch afler descouni
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| 2-3-2 | Estimating the Percontage

You were thought the percent and you will learn 1ts estimation,

Exarmple {0 ;:| Estrrale an:.mﬂgu- n1 ﬂ'u- nurr;bur BE]

24
15 1§ Approximats (he denominator 5 = 24
M 25
Ij;q;.q. .fﬂ FMH.I'IEH}.Ih.IﬂHI! el walh e dencmenaior 1080
[5x4 100
- 0% Estimaton of he parcentage
i)

i) Falme: A plantation whess trees are sold has 8 palms which produced shoots &0 the
numbar of palms has become &3, Estimate the percentage of ncraasing paims,

Lise yhe approxsmabion to estimabe percentage
23 - B =18 paims
Incresasing numbear of palms 15
Original number of palms =~ R

[5 | & Approaimate the rumber o put il n
" - ] sirmphest faem

15 _2 Pul the rurmbes o the simplast form

2xl 200 The number is lurned 1o
= 200% - -
=100 100 parcentage. % f

Exarnple {4) Tourism: A.hmidﬁtru:ﬂ: " n‘l'H"ln-rn are smpty . E:lhrm;ufunmp
of the ampty rooms.

Number ol emply rooms i1

Tolal rumbar of Fooms >4

11 U Approoimate the number 1o put it in

54 55 gt fonn

Put tha numbar in the smplest form

11, 1
—
55 5
Ix20 N
Sx30 100

nw
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1 th:ﬁnﬂ'rnm understanding Write ihe fnllowing ratonal numbers in the form of

parcant.
il 14 4 T
00 100 00 =
» m X m 51
0 T T
Tl ™ fi}
(Y == P e
3 mm 33

"Write the perceniage i the fomm of decimal freclions: for the loiowings. -

0 175 00 20n Ees [[ex sz
is 10w 08 2us 03 o 67% 5%

Estimats the penceniage for the followeng numbers

i 12 i3 ¥ |

o bpam | ater] ey —— 1—
H 9 n it 44 - ﬂ 3
. Hirds: The next schedule shows ma colors of bwds in @ cage . Find the estimated

percentage of Me birds’ coloe,

Zl Whine
iH Yol low
Fal, e

T e o iy vains raambars o Ao o et
mi 4 bl
H 100 ﬂ LC1] ﬂ LR
E il i i ¥
! o X kG 20

i
Write the following parcentages in the fom of decimal fractions
a3 v i 0%
! I - 3
: Bt a8 -
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im““'”"

| B8 PoultrryThe production of eggs m a poultry field has inereased from 340
cgas to 320 eggs daily, Estimme the pereentage of increasing -
of egirs

rt: The schedule below shiows the sports done by some athletes.
Estimate the percentage lor nomber of athletes that peefer

Baskathall Tabe bannis, Swimmng. Biking

- [ Number of Athiele Sports

] i1 Baskemnal
i Tabie l=nnis
T Swimming !
11 Bulorig

. Employee earns asalary of SOGO00 1D, ferscaivad & pearly allowance of
5 % of his salary . Caloulate the amount of the increase and the amployes’'s
salipry after the ancreasa’ i

mru.u..- EE N G N N e e N W N E NN NN

A8 Whai rational number does this percentage represont 55.5% 7
-E Acymun says cstimation of percentage for fraction % is T . I you tink
: he 8 wirong, correct the imistake :
Which of two numbers % anck :—_:hus i preater estimmed percent ?

' Write A problem sbou finding the pereentage for increasing salary of sogial
care in lrag,
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g8 L0048 8-4.¢8

Cinin and Proportional Division

lidierta, ikl 1he lossinn A

*Learming the gain |y | ul'p:crpl;.' wu?l-: in trde, r
* Leaming Rational §4 oy <o they gain money 8 :
Division need in their daily lives.
¢ money they gain differs
ording o smount of profit

'G.-iﬂ i
. o gain from their trade
« Rational Division industry

Vowcilra L

[ 241 | PMrofit or Guln

You have learmt before the percentage and now you will leam the profit (gam)
and rational division
Ciaun &5 the amount of profit a dealer makes from his trisde o industry,

Example (1)

Maber bought o car with 10 milbon 1D then be sobd it with
an inerease of 10% | What is the amoun of gain ?
| CNHHNKN 5 BT

10 i

T
|

Thie amount of gan Maher god (s 10 000 000 x—
=1 000 000 . L

Example (21 If the cost of manufacturing a refrigerator is 300 (400 1D and
the ratio of gain ts 5% , What is the total price of the refrigerator 7

% = MO0 The amaunt of gam
5% = L = i Tummg rates W fracton
[ 20

é o WHNNH) = | SO0 The ratio of guan

15000 & 300000 = Total Price = Cost + Gain
= 315000} The total price of refrigerator
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| 2-4-2 | Propoctional division

If wn amount of 4000 TD was divided between two people equality then the lot for
cach of them would be 20000 1D, But if the amount of money was divided with a

specific rano then their lots would be different.
Prmﬂlmll-lli'lflﬂﬂ it is a certain ﬂlﬂdmupn'-ll:hﬂ mﬁuhhm ratis

Example (3) Samer and F»mrrmr'g.'a-un;:l an amount of MRy of 150000 TD from
their trade. IT the division of gain between them was by the rtio

| 4:6 then whnt s the o of gam for each of them

The ratio s %

Amount of lals 4 4+ 6= 10

Samer's ot % | SCHHH]

= GLHKD

(a ]
A mmar's ol ﬁ s | SONHM)

= G

Example (4) A Tactory of tires pl:mzlu:fs. 2400 tires for small and big cary |
with a ratyo of 4:8 . What 15 the number of tires 11 produces
for ecah (small and big) ?

Thi rabo 8 %
Amount of loks 4 + X% = |2
The number af small tires is
i w 200 = Rixb
12
The number of big Wes is
H &
L M) =
13 i't | Ik

Example (5} Includes a commarcsal anterprisa 20 ampluyees |, where the ratio
of the maie o ferake g Jhow many empluyess male and famale?

Thea ralio is

U] [

Amgu oflols 3 + 2 =

Thes Aismibar of the make
3

?Hlﬂ = |2
Tha fnember of e lemale
=

o 2 =8
o
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make sure of your anderstandisg find result of Ehe folaing
) o o soooo00 3] 3% o« rzooo0 ) s% o< 200000

) 1% « 4000000 [8 6% « 350000 [B] 4% x 100000

Find The ralional division kar each of the follawing
B 3:5 wom 840000 W 34 from 210000 B 23 from 100000

[ 57 trom 2a0000 B &7 from 160000 B8 29 trom 121000
3 from 25500
B 5

1 frem 320000
L 9

B8l SportA rectangulur football playground with @ perimeter 300m
the ratio of s width o i length is 2:3.
Whai arc the width and lengih 7 | 1é aee st

"""""""""""""""""""""""""""""""""""""

Solve the exercises Find the gain of the following

- 3 7% = 60000 U 10% » 45000

Find the rational division for following

B3 3:5 fom 120000 Eill 6:8 from 42000 B3 5:9 from 280000
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E Floarse: Ahmed bowght a heuse with 220 milion ‘
! fD e SO 8 willi i g&iA o k. = :

Whal is the amourt of monay he gairsed
fron sedling the house™

CBd Balls: Thee are 721 bati eolored red and bus.
it the rape af the red balis o
Mol bivile dmog w304
Wha is the numbes of each?

=1

: BY Cards: muhannad offered 30X of his cards
aieup i he offed 36 cands.
s Heme marry card in his group?

| . Came husiong;

Ahmed says the foliowing-When we find any percentage

. of @ numbar the answar 5 always grealer (han %
" ®

D] 4
E|c

L]
B

B =]
1

thie same mumber Do you agies with his aprion?

. Explain ihis,

. Fruits:

! Box contdenmg the appléand orange, i he @tio

5 ef orange 1o apple as 5.7 How many arange in

; the box If you know that the 1etal number af

fruils are 367 3
Thirk] = = Bk

B8 o ;e rmiio 5% was equal to 10000 dinars. whal is The arignel amoun?

Wi A preobdemn sl Pl davisson ;4
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Direct Variation and Inverse Variation

ldea ol the lesson Ily

Ireq produces thres
mm milon  barrels ol ol N
Leaming mverse daily. O is consilerad
vanalion s Ireq's main source of
Vooabulary BCONDIMC  Wmpons.  Any
Dhirgct varabon increase m (s sales s
Irmarse vasriation an increase i e
country.

An Increase i an amount acconding 1o &n Ncrease in another amount with & specilic
ratio i8 called direct variaton, A mounl “A" is direclly proporional to amour "B° or A
and B are desctly proparticnal i the rstio of A and B is egual io a constan number C,
il writien a8 ASB=C

Example (1)

HHpﬁﬂMﬂmMﬁEﬁ-MMh
e prce of thiee devices?

L& A be ihe price ol the elevisions and the amount B =
the the number of [elevision devices, whers the C 8 the
price of ona television.

A SNKIDG0 C
g7 T 0000~ C

Motice that price of a gouwp of inlvisions
lodad price of TV 150000 increases according to the incraase in
o thosr numbar, 50 the price of a group of
tmlpvesions s directly propodional 1o thair
§F ox ISNMK} = T50000 rumbor
Motice in the schedule that the Incroase =
@ consfant amount,

T T . .
rumber of TV 1 . _ 3
%-c 250000 250000 250000
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If & car was driven wih a certain speed 0 cover 8 canain distance n two hours fhan
increasing its spead will lead o decraasing the tmea needed 10 cross That distance so il
the car was diven wih S50kmMh than it irevels a distanca of 100km In two howrs and &
travals a1 100kmuh then & covens the distancs n one hour.

Maobtice that increasing the cars speed resulls decrasing the time nesded far it 1o cover &
certain distance.

I ineraasing & coran amoun leads o decreasing anather one with a epecific ratio than
thi= is called invarse variadion,

Tha amount of A is inversely prorpoianal 10 amount of B 56 the result of fair produc
mamans constant as C.

AxB=C

Example (2}

A plana Mying with a spesd of 400m/, it reveled a dislance babwean two counines
Ir & houes. §f it New &t & spead of 1000kmTL. how many hours will @ need 1o irevel the
same distance babaean the bwo countries?

Ll & be tha number ol howrs nesded o cover the distance
betwean two countres and B is the speed of the plane,
AxB=C

& x 400 = 2000km (this & the dstance that the plane
traves batwean tha countnes)

« A ¥ 1000 = Z000km (whan tha plana fkas at 1000kmmh)

As -2hum {the amount of time needad 1 travel.

En.ﬂupﬁnnamaﬂ:ﬁuhﬁmlnrmﬂm disiamnos Debpaan he (v S riries when il
| Mies ot & speed of 1000kmMh.

Example (3)

Complata the fallowing lable thal shows the
rumiber of trucks and tha time nesdad o
transher products.

x 24 24 24 24 24

50



rlﬂ-r-'iﬂ'ﬂr-lﬂ-ﬂ'l Fill the tables belpw ndicatng Erwg bype ol vanaton,

| A [} 20 30 nLl
B ] 2 4
€ o 10
A 5 20 Ll
B I 4 7 13
C 3 3
A 3 13 39
B 1 9 17
C 3

.Htmapmauhﬁ chairs was 105000 dinars, now
My Chairs Can you by with 140000 denars

.Anm,fﬁunrmummumlnn
minuigs, how much lime does he needed o

cmoss 15 km?

- Complede the fcllowing tables and meniian ihe type of variation,

A ! : 5
- B ol 33 16 :
. C el v
WA T 15 [ » 64 | 2% |
; 3 8 i 64
[ € 2 2 |




BB P'rinit: Anmed types 90 werds in a minute to feish | -
hie wark wathin 15 minutes, | he typea B0 words how =
: many menutes will he fead (0 feesh?

T S

. Paint i2am pairlsd B /O0m w8l Anes SEkr

- within %2 hours, i Riyedh helps him io paint anolher

+ mom with same dimension how many hour
they need oo finish {considering that Riyid
complete the work with thesame efficiency and
speed as Escam )

; . Prosduction: A factory has lwo machines 1o produce

. cancy. it produces 300 bowas inoa wealk. If o third
maching was added 1o the laciory, bow many bexas
il produces ina week?

PI Sowing A sewing tactory cansumies 200m of tabiic
: i one hour. How many meders of fabric is produced
ir & hours?

'_m___ B T IO R RN T Uy e

:!.l_ braad-baking owen has gol ur workers who bake

c B0 kEos of flewd within 18 hours, How mary workr

» caes the oven nead o baks X)0eilos of ficur dueing the
SEME Doy

'I Wrie A probiem about an amourt of money firstly distnbutesd among thees peopile and
sacondly disiribuled betwean four pecple. Indscaba voe ol variaton amang the
nismber of pacgle ang fhair ot from e dsnburion.
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Estimation of Square and Cubi¢ roots

=y 1 h
" Leam
e of the Fesson: = —_—

- Estimaling square rogls  oquired and cubic roots of
Emuﬁm-ndrmm phty &n- Impodant e In

mahamatical operation n
Vimudlary il z=ran| SOHNC RS, BHid
- Estimated square roots  S0MBNTAS we sae numbers

- Exfemated cubed oats 2 110 cubed or squared roots
because ihey ae nol

complele squares of cubes.

[2-0-1] Esthmation sgquarne roods

You have praviously learml the squared roote and now you will laam the estimation of the
sipuang and cubed rools.

To astimale the squam rgol of & number with no sguanre (4 numbar that s nol complels
sguang), use the closest squam oot of a mimber greater than il (a complate square) and
ha closest squand root (a complete square) of a numbar less than L.

Choosng the estimated roats o a number is done according o how close thal number is
o a complede sguara, i it = closer to the smallesi complale square, we choosa the
numbsars 1, 2, 3 afler tha comma as shown in example 1 (), but d it was closer 19
greatest compiale square then we choose the numbers ¥, 8, § after the comma as
shown inexampla 1 (il I the number is &l the middie of {he smallest and the
graabesi complate squares then wa choose the numbers 4, §, & alter the comma.

Example (1)

{Ily Find 17 using the estimated roots, (i) Find /7 using fhe estimaled rools.
17 = 16 T = VT =3
17<25 = JI7 <8 4<7 = 1<¥T
<17 = 4< 417 TedT <1
4<J17 <3
The smadast and tha The smalest and the
greatest numbsars are greatest numbears are
compared below, compared below,

15 IT“H ﬁ-? =E

IT'“}"I ?'4=3

The numbes 17 is clasar to The number § s closer o
16, tharaforn; ¥, tharalon;

J7T = 43.42.4. JT =29,28.27
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Example léI

Estimate the lengih of one sxde of @ square plece of cloth
wihih &fed & 10 emf.

Ara ol & squane = Langth of one sie x isall

Thersfare langth of one side is; 410

<6104 greatar campiata squana closa to &
1>9 =102 3 smaller comgiete squane chrsa & 8

Fere 10 is clesar o O an ike resufl can be considersd as 3

Exampls (3)  Find estimated roat of /28,

Tha closesl complele square greater than 28 = 38
Tha closesi complete square smaller than 2B is 25
28 <38 =26
28 »26= 28> 5
Be 3/ 28 <
Thamiare (he msall s eGabed bebsaan § dand &
J2m = 53,52 481 ah e feaull can b cofmd e e 6

To estimate cuted root of & number that doss not have cubed root use tha cubed oot of @
mumbee greater han i and he cubed roof of smaller number than d, then find 1he

Batimased roets,
Exampla (4) (§ Find J30  using the estimated roots

Wepd = Y <4 The closest complete cube greater than 30 is
The clxsast complate cube smalier than 30 is 27
<< >3

3< {30 <4

el - 50 = 34 The: numbaer 30 s closar 1o 27

W-27=1 Sy
30 = 33,312,300 50, the result m similar bo 3,
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(i} Find 4201 wusing the estimaied roots

5

<216 = YT < e e s
tha 1

125 <201 = §30) >§ PO compiue cublk inatier I 201 16 123

5< 459001 <h 126201216
Ll =200 = |5 The nurmber 201 is closer io 2016
200 - 135 = T8

0] 259,585,557

' Make sure of your undesstanding Estirriabe resull of B lallowing roots

m i B s TSy
B 57 B /s Qs T

B = @ Vi Bl v

id 230 il vsa 12 Jieso

Wl Arei: A squared piece of land with an area of 145 m?

Fifed M langin ol 88 20e iy M@ aliriaed sk . ;
ools .

W s |z
B s i e
i Jies B
o s & 7
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- (arden: A square shaped garden in a house with an
area of 101 m? estimate the one of side of it using the
squared roots.

. Drawing: Hussam drawed a small square shaped
picture , its area was 635 cm?, estimate the length of one

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 roots.

: . Area: Square piece of land shaped side length 10m , and another
' 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 square roots.

2+26 7-37 9+ J17
== N ==

l 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

Express the following nembers and fractions in the form of rational numbars
Mas Box & 1% ] 5 5] 259

Compare the following numbers by using (=, =, <)
9 4 E &} 4 12

16L_l3 L Ik 100 L1300

Arrange the rational numbaer trom the smallest to the greatest

& 5'3"'%"“ '-’-'J%.#% [ﬁ*a,s.d:e;,'—:

Find the result of ihe following operations
ﬂ%.,?l _-?_+:‘:, 0042+ (28] [ 76+ (65)

3 10
T 19 B 3 I -
o o R -3 — o
H-7 M5 s g 3
Write tha fellowing rational numbars in form of parcantage
b L 4 i
w &7 B s

if the rafio of gain is 90 %, estimate tha gain for the lollowing numbers

Bz Efizse  BH s Edsir EE 2oz
Find tha rational division for sach of tha following
B 2:3 from 15350 Bi 12 from 216 [ 4:5 from 1800

A reclangular compuler screan, the ration of its width to its lengthis 2:3 and it's
perimatar is 130 cm . What is the langth and widih of the scraen?

- & giraal neads 25 “l'l'l.-l!ﬂl.l'l'l'll'll.,. o many columns da hree siresls nsed Lo
enlighten tham?

’A piece of ground was divided 1o three piecas, sach peece's area was 400m*
What is the area ol sach piece, il il was divided to six pleces?

Estimate tha following roois.

B B Bow Boe Beo @G
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Chapter
= #
, polynomial

m:-'-' | Algebraic term and similar terms i B

i —

. Y 3 2 Additon and subtraction uf"ui}niélarulgmmi-: lerms
¥ ¥ S —_— - e :
Lassaon ] _'J.I Multiplication of to algebraic terms | !

¥ @ Numerical vaie of a polynominl 17 IR

el R §

B, 35 Funtions and urgunim.tiﬁn af the ug:mlu in tahles I,-‘
ﬂ f ¥
I"',-' ' d 'F

b | I _h

oy

st

Fooiball stadium contain foot on x compartment attended to waich the lsague match 25
people in aach compartmen you can use the Algabric beim 35x to calculate who rany
o watch the gamae.




Use the operations arrangemeant io calculale mentally

I 14 +15 —_— Bl 62 ........... "
Bl (25435)49 i o
[ HL A —— B 15 i

Uss the ardering oparations and fird the resull of the following:
B (6-7) = (10+47-20 B 100+ 4+2%(-2)
Blso+5+ax=(4) B 56100+ 4.2%(4)
{056+ 7)+(60+3) 3 (6=20)+2(4)+6

Find the value of the following aljebraic expression:

i ax-e . X=3 08 2x - 8 it

B2 7ix-3) y X=.] I8 v36 y-4 , v=

B |v)+y-5 =5 [if 3z +4 v Ze=el
Some tha addbon and subiraction eguations for the Iolawing:

0 x9=8 B Z-4=8 Bl h+3=12

B z-n Bl y+3=9 Edv-5=10

B 1= Bf X+|-10]|=5 B Via+y=4
Soive the multiplcation and division equations for the folawings:

BB x+8=2 Bl Z+6=3 Bl r+ Va9 =7

B+ y =t X %= =2 X x T =
6 E 3
B 7ixy=213 BB R=y=o4 BR 7> k=42

Find the value of the squane and cube roots for each of the followang:

7 e B oo -1 T B e
T i B s T TS
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Algebraic term and similar terms.

:: Tdem infl thee Sossin
mh |} Fin S i Mg The tollowing igures represani
Lo e il sgebic 1T dmareet styles of the mumiber
" Vsl ol tnargies in sach shape
= Algetwsie wermm
T
o r“m‘“"l (230 (22}
" Simder slgehrai w=ms
= DNasimilar sl pobro i
b =

i) Wit i [hes walue of x in figure 47

i} Tha numbes 2 is called n constant {fnctor) and the syrmboke

¥ & colled & varlabe .

) White T [JHX]) i6 callied an algatyfic . (4] {2HX)

B cornists af tha rultiplcation of S parts, the numarnicat pan (laciar] and e symbolic (vanabie)

Example (1) Find the mumber of the triangies in figure 4 B,

VW draw (he fourth Bgure by lorming rightl iranghes.
S the riumiber of angles & 16 or [2)(8)

and by the symbals it is written e 2x whers x=8

16=(2HE)

Example (2) wmmtwmwmmmdmwm'
| algebraic torms —
el s I e B

0 | -

!j i ldxy | 14 | xy i 3xy | +3 Xy |
il | 24y | 24| 2 i [VI285w| 5 Fw
i [ —-bkel | wke || i (V00N [ 10 | m
w Szy 5 ¥ Iy E]ﬁ':l'.}‘l -j,_lﬁ xyz

il : : '

| v [-teeye| <16 | xye . ,]:!_n,_lz_ oy
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Exampie (3) Health: The algebralc H‘l‘ﬂ-l% is usad 1o calculate the amount of blood In
hurman bady in liters where H |s the weight of a person In kilograms.
Detarmine the factor and variable In the algebraic term.

= H

% = factor {coeMicient )

H =wunable

[ 3-1-2 | similar terms

They are the tarms kel inciude sams varishies as thes powers while 1Bcion s nol simdar

Example (41 pagermine the similar terms among the follawing algebeaic terms:

w460, 32y 50, oy 15D 87 dwy

LSS oF gL villai=si w5 ST dEE ks

=amilar @rma
| 5d . 464d | , i—j'rjf-Jz}r',.Hil:-.hI, i% wy , 4wy |

3

This tarms have ha same vaniabis
While the term =2 does nof kive 8 simiar barm

Example (5]  Maich each algebraic term in the first colomn with
gimikar to algebralc term in the second colismn

1# calumn ':le..m_n

ﬁ.l'i}'l.l d__:_lﬂh

b "_'..;' a S6Gh { i} Find the senilar vanabia o the samo power
T ) Draw & ine bom colume one b sohumn b

nm _I“_"'I nm i) Repaal (he same sieps for b et af e (s,
K

-il'“‘ w.,f E"n. My

-

6ed [ . 92ay
45Cih s e
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ake sure of your
understanding

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

[ -40x2y" ......... coefficient, ...... variable

12 i . Q-5 are
@ 5 Wz ....... coefficient , ......variable similar
o example 2
3] 7abe ........ coefficient , ......variable

m :-g- h’k ......... coefficient , ......variable

100cd ......... coefficient , ......variable

Write five similar terms for the following algebraic term.

&) Xy 7
B e SR Ry R TR e

Determime the similar algebraic term:

}[}' ..x._z.. E‘y_ ﬁ () 6-Tare
m 1]== a)ll y b) 1l = c)ll ) iy
. 8x* y a) 6){2}’ b} -6)(3); c) *'6?(3}‘ to example 4

2ARNT ioiiniin coefficient variable

| -8 |r*v* ......... coefficient , ...... variable

w V 121 h’k?.......coefficient , ...... variable

12 }g IV wvieenene coefficient < i variable
Xy

? «eeeenee coefficient , ...... variable

Determine the similar algebraic term for the givn term:

04 | -5 xy a)5xly  b)sSxy?  ¢)l2xy
B V5 w2 a)22w?  b)8zw?  ¢)l6zw

Write five dissimilar terms for the following algebraic term:

mzyz .......... s G e T

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



' Solve life problems

Sience:The algebraic term 2%‘2 is the distance that the
body moves it when falling off a height in x seconds.
Determine the coefficient and its variable

Shopping: Sarah took note in the selling record that g NS
E she sold 4x? clothes and 10xy of bags. Determine the
v coefficient and its variable according to Sarah’s

; notes about the sold clothes and bags.

Z00: A paralelogram shaped zoo with an area of
12z%yw, determine the coefficient and its variable

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

- -
0| Challenge:The area of this shape is 12nm cm?
Determine the coefficient of an algebraic
term and its symbolic part m cm
R -
12n cm

' B1l Open problem: If the relation lz Xy represents
E the area of the triangle, give an example form life

represents that relation

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 variables

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

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

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



Additon and subtraction of similar algebraic terms
Ldea wl 1he lrvsom m

A
- & Aalditiom il e aiimilar wenme Sura has a pace ol \
|+ Suemction of the doilar o rdiboard in the shape of _— —
17T an aquiataral tnangle, r
L - T f
| & Adilitlon of the sinillee ey 0™ 30 Sura fing s
perimedes 7 - b

~* Subtracton of e srmilar
| e idxpcm

Addition of similar ferms in ordar (o ackl simdar 1erms write them in front of the symbolic
par and add their coafficiant

Example (1) Find the shape of perimeter above

AsssrmEning et e D rerseier ol iha inange s @

P=AR+ BC +CA Vi'iibir Thes Lk OF e paremseior of i ieangs
PedX +«4X - 4X SubEhiyE 1he nnem of ana e
= (4+4+4 )X Y N ——
= .| ¥X mpidy

the perimeter of the a candboard piece & 12k om

Example (2] Add the similar algebraic terms

i :&. W -5-— W .—%w-’a "'Ti' W

i 'TI + % - 'T3 +—%— }wiz =l 41‘5';1':_3}*?! . S KO .
i) Sx'y'zs® | 2%y, %x’y"x‘

[ 5412+ -j.- b xly'y! At i coetficiam

I 25+ |:.:.I:J-+ I ) xiyzt= %E_I_-F.IJ .L.h Mt ChOTALIY

i) -4 v . Jarv , 2y

{4+2+2)c'y=8ry
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Example (3] Coomerry: A rectengular playgroand with specified dimension
' Find the perimeter of the rectangle.

1 oy v
e parimeter of ihe rectangie s M As = B

M=AR+ BC + CD+ DA
=3y +1Ix+ 3y +2x%
= (A+Ny+(2+2) x
=, El'}" ;_1.:.;

Fad o)

D= fiykm S €

so the perimeler of the eclangleis Gy + 4% cm

2 Subtraction of simbdlar terms

When subiracting similar tmnms, subtract the cosficents Le the minuand s added
wilh the additive inversa sa the sublraction operation is lumed 10 addition

Exampla (4)  Find the resultl of the following

1) subtract 2xy from 10xy i) Trom 24 2wy subtract 325wy
= |xy - 2xy Mr'wy -(-32rwy )
=( 10+ (-2))xy [ 24 - (-32))'wy
= Hxy = Shrtwy
iii} Trom 9y subtract| -6 | r'v’ iv) from+ 169 hk subtract Thk
= 9riv? - it = 13hk - Th
= Q-6)rv =3P ={ 13 -7 thk = 6hk
Example (5]  Find the result of the follawings
i} from | Sxvz subtract - |5 xyz iiijrﬂlﬂl—'ihkﬂuhmﬂl ‘_Irihu
| FTmsi 1] i | 11l |
H s hies ksl
_“_'l'—l:-l_"l']:lﬂ.!u". bk mah i Thazsen .5
=( 15+ 15 ) xyz "'El"'TJ“ s
. -fod. 4B
=( = bk
1
= 3 hk
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Find the resis® of the addition of simillar berms for sach of e following:
[0 owe', 24w | 18w .
ﬂ -4x? , Ix? , %:2 ekl

Find tha subiraction resul for mach of the following:

m BEwy -Trwy vy &
Lan Fab
R Km
. A mqueran peace of land with dimensian as = &
shawn in tha figure, fnd the sguares parimatar t [
i 4K jom LR 5
J
1 ——— —
[ &K
' Solve the exercises .
i Add tha following similar algebraic terms:
sx, 2Ly B iy, 135ty .
) Lxyz . 10nyz | 200y B8 1oy, 1-8iev . BiFY

3 _
0l 3 e Thk +Tm;
M’ﬁlﬂ?ﬂmmﬁmhmﬂ for the followings:

ﬂ 20y, 4lr'y ﬂal::w . 1By
i 1-9iba, |-20(ab B vk, b

ﬂ+w.1w
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' |16 Stationery: Ahmed sold stationary with 6k :
dinars and Mohammed sold seem with 10k
: dinars. Find how much they both have earned?
@ Find the subtraction result of the algebraic term -6hk from each of the following terms
. i) 7hk i) <k §
1i ) 3hk iv) |-10/hk
. v)(-5)hk vi) Y216 hk i
. vii ) 6hk viii) V25 hk §
Find the result of subtraction the algebraic term 10x%y form each the following
: . algebraic terms -
i N 100x"y i) -8x%y
L i) 4x’y iv)-12x%y :
Vi) 20 x'y vi )-5 x'y
L Vi) 15x%y viii) 2x’y §

. Challenge: A triangular piece of land with perimeter (9xy) m. If the addition of
two sides is(5xy) m. What is the length of third side?

. Open problem: A ranch for raising rabbits
' contained 50m?n female rabbits and 20 m2n
male rabbits, what is the sum of the rabbits in
the ranch (both male and female ) and what is
the sum of their difference?

- Numerical Sense: The algebraic terms 18x, 23x, 23x2,y? either you add
or subtract to get the result 5x, 7y? or choose an algebraic limet to get 7 y



Multiplication of algebraic terms

== Idea of the lesson:

= « Multiply an algebraic term by
< snother algebraic term In alongside figure, (5Y)m
= Mul‘tmigrmcalgehmm term a rectangle with the

: :g'c :bulw_ dimension 5y, 3x in

<, * Algebraic term meters. Whatisits  (3x)
< Algebraic amount area

_—

(5y)m

Multiplication of Two Algebraic Terms

When multiplying 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=y x 5); Whrite the rule of the rectangular area
A= (3) (5} {X}") Muitiply the coefficient and multiply the veriables
A=(15)xy Simpilify and find the result

So the area of the rectangle = 15 xym?

Example (2) Find the result of the multiplication?

(3zw)(6xy) | -5 |zw (49 rb)
= (3)(6)(zwxy) = (5)(7)(zwrb)
= 18zwxy = 35zwrb

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

(3 hﬁ) {5 ), (SL)

( 3_ ) { 5 ) ( 3 ) (h*k*L?) Multiply the coefficient and multiply the veriables

= F kL4 Simplify and find the resull
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Example (4) what is the area of the triangle if its base is 4x and its height is By meters?

ﬁ;_.%._u x i }' Wirdir ifn rede ol i

.-'lu--lq.l_-ﬁ 4x = By

A= (4)(8)xy) i

A TRy gt s ot 4x)

Whan multiplying an algebraic term by an algabrmic amount of teo terms or more, we
mutiply tha algebras tanm by the lerms of the algetraic amounts by using tha distrbution

Ezamiple {5) y = %
| Find the result of the faliowing t s} {5) '

Use the fligure 1o find the resul y
and tha width x+5 draw a rectagnio with Y/
tha length

Supipnes 1hal the swa ol e rechancie & &

h - rt X+ _ﬁ ' Frw arwa 19 Ahis ooy Fuctareis

A = VX e ama uf Fie ocieags |
M = 5}' tire srmy of S eectnngm
A=A + A

_'|-"[ x+§ ] = ¥X + _'r]-' iy subabtuion o Me S

o~
Vx+5)=yx+5y uEma the dmiribeon porper iy

Example (6]  Find the nesull
Ix({3y-52+9) +Z+3+3y)

x(dy-52=9| — "r'” DO I & T TR T
HPAETY t£+3+3 :| Lyl LA G

Il 3y ) - (2x) (52) H{2x (9 -_;f- | ¥ :u:rli--r-.

E:l.}' = Iﬂ RXEr IH:H. Aifrrpatify giiegd Mgl Pes o il T I Z .. +T !3] ‘TI]'}I}

P
Lt 515

r FeTEs e gyt St [Rp el
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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 pieces of soap,

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

4x + 7 the nember of soap pieces for one offer

10 ( 4x + 7 ) the nember of soap pieces for 10 ofier

10 ( 4x ) + 10 (7) use the distribution porperty

40x + 70 simlify
W Find the muftiplicatiﬁn result for the fﬁllowing il r.-!:. G
? o e, 516
L1 15x (4y) ... 20X (3Y?) cvvnenn 12n(5m) .........
& -3z @w........ B 100 @k)......... 17n(m+3) .........
4x (8y+4z+5)......... 8] 6z(3z+w+2m+3)........ Bl702x+52) .........
@ 300n+4)......... ) 3x°(dzty-1)......... 14(5WHY?) ..ee..

T |

Find the result of multiplication of the following :

TX(5Y)eeveeereneennins (1) Sh2y+3xH4)..coiinnns
@ 3B(2x+H40) cuoiniiesiin 2R(2m30) i
03 15y@x+3x40).. AK(Z+EW) e
13 V4 2m+7m........... 2w (3x+4y+1) ........
L T x| (P4z+3).ciinnne
B 600(10v)......... 122] Y]+ oeooeees e

} B8 V25x (152+4y)..ccccnneinnn




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
make the rules in the simplest form. A

Sport: A rectangular basketball playground
with a length of 3x? and width of 2y2-4y+1,
What is the area of the playground.

Transporration: Four trains, the first and
second consist of x carts, the third and fourth
consist of y carts. If each cart is enough for
60 passengers then how many passengers

Challenge: If 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: Givena problem from real life about the area of a figure whose
base is x? and height is 3y+5

@ Numerical sense: When multiplying the algebraic term 10xy by the algebraic
amount (z2+w2+10). What is the result of the amount?



Numerical value of a polynomial

s [ e
« Fding 1he mmerscsd
e watie of the palyrotsal Look al the sguilmeral Irisngle.
- wﬂm il ane of its sides was 4h+2k in A
t it maters whare h=2 , k=4,
. sl Find the perimetes?
o, * Vamahles

(b + 2K

Each variable in algebraic 1emm or potynamial has 8 numaricel value of more whan |1
substituts it gives the numerical value of the larm or the polynomial.

Exampie (1] To find the perimeter of a triangle
First methiod: We can subssitute the variables b and k 1o find the lengh of one side

then add ugp all threa
CHAnDGET MG M MASSHN & O
I:l-..- 14'-...11;},'_ {""h"lk """'“1 +2|::| bving dhn Kede o MlatisliE ceiirriaiii
P={402 24 (4212040 (42 2(4))]  rubamiide he setume of hod | g
=16+ 16+ |6=4K pivFad Ay

So the penmater of tha inangle is 48 m
second method: Agd the algebraic amounts then make it up for he values h=2 , k=4

P = (dh4+2k ¥ (dh+ 2k y{4h+2k) LDLCER ) [T AP ST 18
(b b 22k 2K) T R L
={ 12h}+{6k)

(12(2)p+6(4)) SEEENSR e wkans of o3, hed
=24+ 24)
- 48 o il
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wm mmmdﬁ 2y where x=.2, y=§

=pr 2y
-..I._.}T_Flf.'i Wignifipie = =2 . W=
"+ +2{2] singgalifi
ml+d=6 rnidid

Example (3]  Coeometry: Fird the perimieter of the following figures il h=T | k=4

'

(7 "'lll'i lrﬁ'
3 + 81y i,

L!h + b :'ra + Wi m |_1|-|.||,m
Suppase Mpmnﬂurnfﬂum- FI'
r=_ | Wil ¢ '|_-;||!_||:. i

P=2[{3h+5kpH SheTk) |
= 2 [ (30 ShpH Sk TR) |
=2 [ {8+ 12K) |

e il ke il shae Ty AT TR TR IR R

= 28T 2040 | antariery h=7 , k=4
—2[5h+4%]

=] _[ | 4 ] I !

- Iﬂﬂ i

S0 the perimater of the rectangle is 208m
Suppase thal penmatar of the square is P

F=d[{.1|'l'-l'_"|-|||:'|] P=d = Lengih of the smde |
[ (2h+3K) | destrubipiinn s
= Kh+ 12k deded e vimndlar derms
= RK(T) = 1244} vl =7 , k=4
=56 + 44 s
= 104 Fraill

S0 the perimeter of the square is 104m
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The sum of all its sides = P
P (2h+K) + (Zh)H{Fh+2K)
= (2h+2h+4h) + (k+2k)
wided the vinpilar pevims
= (Bh) + {3k)
=87y + M) sphispipy W=7 _ k=4
=56+ 12 T
=H8 reyail)
5o the triangle’ s parmalar is BBm

Find the numaerical value for the following expression,

Vol

U mm-3nt+ | =3 |, n=l 014
H Sxt+ Ty +dx-2 , x=4 |, y=5 i gy |
m WHWLZ+Z! | W=l , 7=2

B shei2K | b=2 , k=1

] 4+5a+15b, 0=2 , b=2

[B] Sw-Te+12 |, w=3 , 2=3

[5] Find the perimeter of the figure if x=5 . =1 , m=3

1

[+ ¥

i = mj T
N
1 ELangAeE |

s = mi

(2a+ 3w

Solve the exercises
- Calculate the vakue of each exprassion if a=9 , =15, x=3 , y=§
mh:—jllr' E.ug_j. “m I
[y s 0@ 7yeaesx B s |
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| Ligs e 3 , x=2 =l :
a) 18 b7z 72 d -18

B8 sy 2 4w , wed ,ow=l , gl , 2= §

. a)-227 by2327T  c)-205 d) 205 ;
ﬂi:_',l"'_ .......... . %=8 , v=2 | 7=5§
nE W2 a5 d -2 |

3 o N —— , x=f , y=23
| a) -5 by 11 ¢) 5 dy -1 g
ﬂﬁ"‘ﬁ?-y i ”-I }I-E i

| a)§ bi o ¢l d) -1 §
W ......................................................... :
) Temperature: Retston between calsius Maa =2 | i
: termperature and Kokin lBmparatue _B l :
| 5 K=273+C Find he lemperaiure of | T ;
s Kifg=-10 = 1= |
: E 5 i !
i - ﬂdﬂm‘nwmdmm I"—""in-i » :
| dinars, and 5 thousand dinars for every exira ;

wark hour, During the monih e warked for (M) 3

houwrs, What expression represanis what
Ahmad aams through the monih and what s

the numerical value of ihe sxpressan il =50

i .m:tmmwhiﬂm s ”:.
| hais dimension as shown in tha figuna
; What & x7 :
: - x4 1) . :

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



Funtions and its organization of the agenda in tables

ides uf the leseon ‘ﬁ Y i

& Borirw The Tencees pred

harw: 1 cogunized o Walde iy g 15 thougand
* Fimling the fmmnile  gingrg o day from the market
What is tha amounl of
he earns in five days?

Y | T
= Functem

= FiuriaCam ladils
= Fufitass falé

dLL P LLELD

Funclion is a relafbon which determines one oud put value for each input volue
Funcyan tetis & the table that armangas tha values of the input and tha Sutput,
Fanshon nie g he formuda ussd 1M BUDENRILE tha INpul vBRIE In OMOEd 10 Oat Tha-outpul vk e

Example (1) Find how much Zald earns in five deys.

inpuis., outpuis and function rule can be aranged n the foliceng table,

input | Fonciion Rule | Chapst
mumbser of days] b 15 money
| i&u | i5
3 B Nl
3 i5=1 45
d (L | indb
5 ) 78

Ea Zaid sarms 75 thausand dinars in five days.

Example 120 W the function rule is x*+ 4x+1 Make a tabiie to find the cutputs
for these inputs {2, 4 , 6, &}

Urijst Funatwan C it
= x|
2 [ 2) el p=| i3
4 () ) | 13
n Crel -+ dg e | il
K EF -+ SN 1
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Example (3)

I 20(1) 20
2 2002)° 80
3 20(3)° 150
4 20(4)° 320
Input Function Output
: (1y+1 2
3 (3)y'+1 28
5 (5)'+1 126
27 27+ 3 9
30 30+ 3 10
60 60+ 3 20
Input Function Output
4 4+ 2| 1
6 6+ 2-1 2
bt 8+ 2-1 3
2 -3(2) -6
4 30 -12
5 -3(5) -15

Write the function rule of the following inputs and outputs:

i) function ruleis 20x>

ii) function ruleis x* + 1

iii) function ruleis X <3

iv)function rule is i s

V) function ruleis -3x
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| ke v oy underianding

[ " function i rui | ¥] <24 make a tatie and indicate the culputs.

o i

e | o ] Pl [

Wit the funchion rule for he Illowing mpets and oulpuks;
.Fuﬂunn.h-

i | o
2 1 Figelasen
5 &
.Fl.lrruﬂuluuln
Tnpui Functive Chui i
= fs
4 [T
fie JR
-8 fi=
Solve the exerciies

. lﬁ'l-ll'l.lrll':lil:l'l-l'l'.lhhl wl*wulwhlm the cutputs for the following inputs

_
[w] swma

| = | Bl
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B8 writa the funcson e far tha folawing

i 1y
I 1

m....--- ........ e

s . Caarafie: A gimafle sleaps 4.5x +1 hours daily. How many hours doas the geraffe
i sleap in five days |

Inpant Functinn Chutpeat
days commnt) | 45y 41 ,:;": :{;,

: . Correct Uhe mistike: ¥ Zeena is 10 years cider than her ssber then the function
corrac] rule is 10x+1. |8 the answear cormect or not? Explain your answear,

: . Open problem: Wrie a problem from real lile
- that can regresant the function rna y*+1.

- W Numerical sense: All used the function

] rule 100+ 25y to cound the money whene v is
the number ol months. How much money Al
colect in four months?
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Chapter Test

Writa the coafliclent (C) and the vanabile (V] for sach of the following alpabraic tevms:

; : -~
[—u| ﬂlﬂ;‘? m ]!“ ¥
Hl Vs ey B (6 5tk
B} Link each aigebraic terms in row 1 1o the cne similar i @ in row 2
—1-_;.;1 Xy % X'y | Gz fSr'v V625 Wk
+I!r w 100 Py 3a'h’ 3T WK

Find tha result of the following algebraic terms:

B0 52+ 78 + 2'h Bl -3 xy+dxy + 3xy
i ff;.h% 111'5_1.|-’+% [ H-.h;- hk « Ghk
ﬂ’T.H-%.w Sab? B vl evesey
'H Ity - Ix'y' + Tx?y’ n 10xy" - Bxy' +4xy’
Find the result of multiplying the algebraic terms:

z:-,;,;_ y+8r +4) B ix+z+T)

[E (10w h( 12y 0 (6xy)(3)

Bl 1-21(6zv6) Bl 35 (x+y+1)

Find tha nasmerical value of the following algebraic amounts:

B3 dow’y + by + & w=2 y=id g=|
ﬂ 2h?- 3k + | h=5 , k=6
H Ir+2v+1lé r=3 y=T7

(25 Make a table for the rule of the function Jy + 10 for four values to the variable y.
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The Sets and Operations on Sets

Solving Multi-Step Equations in Z &
Solving Multi-Step Equations in Q
Inequalities and the Properties of Inequalities
Solving Inequalities by Multiple-steps

The male Rabbit eats N 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

B -6)+...=15 B¢5+..=-20 B ... —15=+33
2 2x... =24 El(-4)x ....=-32 e R(5) =35
7 49+ .....=7 B8 (-84)+....=7 e+ (3)=12

Find the value of the algebric expression for each of the following using the given value of the
variable

P(L-5)-7%22,L=-8 il (36+N)-3%(1-N),N=6

B -12+x2-24, Xx=2 B3 2y +4-)-24/+2Y, Y=-6
Solve the following equations

[id X+80=30 T6) 54-Y = -64 |

19 11N = - 88

[ 4xL=48 8 x+3=-21
Bl -125+K =15

8(3+2Y)-2(Y - 4),Y=7
12(Y?+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 to subset, groups (sets), each group
finite set and infiniteset ~ "éPresents a bee cell.
The bee cell contains the
Introduction to queen, the male and
operations and sets female bees.
(union and Each individual in the cell has
intersection) its own role in that small
community.
Vocabulary: If we represent the cell by
Set, element, belong, the symbol A, and each
empty set, subset, individual by x, then the
fini_te set, iﬂﬁnitf—‘ set, cell can be written in the
union, intersection. 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 set contains is
called an element of the set.The set is expressed by putting its elements between

braces { ].Itcan also be written by giving a common description among all its

elements, for example the set Gavernorates of Iraqg cities, { x : x is an Gavernorates of Iraq}

Example (1) wirite 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 set form

B={3:5:7:9:11}

3B 8 B e B ., 9€B. 11 B

The number 4 does not belongtosetB ., 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 Set and the Sub Set

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; BZA (B is subset of A)

B and A are equal sets if B A and AC B that they contain the same elements so A = B.
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ERample 13 \yoeg tha slemants of the follawing sets than determing which cne is fnits |

or mfinits
) A={ x: x & an imeger garater than -3 and less than 1} ey Ve oo e
As{-2,-1.0,1.2} . |
I ge{x EZ:x>8)

B={ 7,8 ,9.10.11..]
It bt numibear of alermants of the sed can nal be determined so it s an nfnibe sed,

Example {4) A={-4,-3,-2-10,123 4} ,B={-13,-102],C={4,-2.4.6)
Explain mcmamwﬂmnummw‘r
EE.A.. N & & s sl A T il T tRak D i airl 11 alisii Iia

[4-1-3 | Uperations on Sels

The intersection et A and B is the st whosa alémants bebong 1o sel A and B.

The intersaction s&l can be expréssed as lollows;

AN Ba(x:xE A and x & B)

A unbon et of both A Bnd B is the sat whose alemeants belang 1o elther gl A or sal B.

The union S can be exprédsed a8,
AU Bef:iEA or x EB)

Example (5) A= ob,e.defgh).B=(bdelk m),C=[a g h n|
Fnd: DANB HBNC §)BNA WBUC vCUB

NANB={ab,c,de.fehNibdefkmi={b.d,c,0

MBNC={bdelfkm)N{apghn}=
i} BNA =[bde,f]

notice that A (1 B = B NA i v it -
wjBUC=[hdefkm] U [s,ghn}=[b.d,e.f,km.a g.h.n)
vVICUBR=|b,d,e.f.kma gh nl

mofioe that B U C=C LI B

Example (8] A= (.7,.2,. 4,678} . B=[-114,8.9),C=(4,-2.47.9
Aeprasent the intarsection of the three sats in Venn diagram than firding the
Hhﬂrrgm

i—

2T TS e A iANB  §iyBNC i) ANC

& 8 '||
A=l el ) ANB=|-2,4,8

: ‘. )
"'1{9 Vgl BNC=]-2.4,9]
E-J,_f,g/ ANC=1-2.4.7)
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!H_ﬂwm Write The alerments of the Tolowing sets

] z=lxEZ:x>0]) BlA={yEZ:y <3

Bl A=({xE€Z:xisan odd number batwaen 6 and 12] e 10

B=|xE Z:Xisa positiv number which is mulipher2 | STampes 12

D={xEZ: 4<x<})

K={x EZ : % sanodd number be divided on 2 with out remainder |

Diterming which of the olawing sats am faite or infinite

B B={621,.5912} C=12,46.8.10,..1 Ooestions7-11
ara grelar o

£9) A={xE2:s divisor of the numberd ) [Il] D =[x EZ : -1 <x <5} axampis 3
ﬂ D= [x = £ xls a numbar devisble by 3 without a remindar |
i A=fa,c.d e gh,ikl,B={ab ¢ Lkm],C=|begin] lind

B2 anme i3 Anc BrA Questions 12-17
il BUC AUB  [[@ anBnC isaions
Solve the exercises

immmuummmmmmlmmm
0 z=pezx<op [ a=pyez:33<y :
ﬂ D=xEZX:-6=x<]3} ﬂ.& =% € Z:X is an even number hetween T and 14}

| Datermina which of the following sets are finfie and infinits
. B a=ix=2:1s dhvisar of the numbers)

BY D={x=2:-3<u<4)

- [ o=x=2: x is divisible by 5 without a remining |

| Put one of these symbols in the comrect blanks (&, £ . €, S, U, N =)

+ 50 that he statements Is true

B (45678 ... IXEZ:3<x<9)
B8 1.0035) fx€Zi2<x<T
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- Termperatures: the folowing sels represent the
- mindmum lemparatures of some countries in three
 Canseculinve days .

A= (5,4 1,0,42,48 419

B (a8, -1 41 42 46,420
L C={9.4,1,0,48,+10,+20)
B anc @ ane ANBNC
B AuC Bl aAus | auBUC

1§ Dvaw Venn diagram showing the intersection B

of all thrag spqs
Ay

if fe sels are;
A={-3-1,-101,2,34],
B=1{3-1, 1356},
C={-2.1.3,4. 78}

Than prove the fallkewing
M ANB=BNA B ANC=CNA
W AUB-BUA J AUC=-CUA

B An(BUC)=(ANBIU(ANC)
. M AUBNC)=NAUB)NEAUCD)

r'_\ ,ﬂh -h T

CAXEZi-S<x<1|N{xE2Z-2<x <6} 5_
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iden ol thiy lessseim

m! I-Iﬂm-l lh-h'll A farmar gaaned from his

ons operstion on the  PULEVEY B oraniah e

sel ol inbegers. .Sk
day. and 350 on the second,

Vocshulsry: 150 bexes wara lafl in fha

Solving oquatian farm, So how mary boxes
wan produced?

|4-2-1 [ 5olving Equations Contains Addition and Subtraction Operations

Emnmmmmqqﬂqﬂpﬂd"wr.MWﬂumlmﬂﬂ
contains one of the symbols X, v, 7, ... & an equation with one variable and from frst degree. you
harve learmed the solution for this equations which containing only one aperation and now you will
MMWIWMnMNﬂnﬂmm&mm
many steps

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

So the equation thal represents (he problem s
X = 2000 = 350 = 150

X — 550 = 150

x = |50+ 550 use the mistion between addition and subtraction
%= T Sothe termars producion was 700 boxes of orangs

Example (2) sﬂmmucmm mnﬂm umglhuﬂﬂm hmmlr- aﬁhn and
saubriracson,

i y-22 +18=|45] —=y-4 =45 s y=45+4 — Y =49
!ii'l B3-Z=13-F=6-Z=119=1-Z=4=Z=4.4=Z=50
1) 2% =x# 10 == 55 =+ x +]0) = =55 =+ x =55 -100 — x = -65

iiv].,"ﬁ-y—#=S‘—r-i—3r—-1i=lﬁ-—-ll—]r= 25 = y=-] 25§
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422 5olving Equations Contams Moltiplication and Division Operations

You have practiced solving egualions irvoling both oparations, addtion and subtraction.
Mow you 'will lBam solving sguation imalving muliplication and desion operations

Examgle {3 in fha fun e thare is & roller coastar tain

consssting of many irofeys. Each irolley can
lake B persans | i 120 persons weng
ot 1hat train in thnee rounds, hen hosw many _

tralays doss e train contain?
Suppasa the number of tralley 8 N
I*EN=12
24 N =120 Mulliply 3 by B
N = 1200 = 24 Usa the relation betwean mulliphcatan and division
N=35
S0 number af ralleys of the tain s 5.

Example (4] Solve the folowing equations using e relation babwesen multiplication and
divigian.

i) X+ 0= B2k wBX0 s 2x=Tl —~x=T202—x=36

i) 60+ 3y =-5 - 5% Iy=060 < -15y =60 = y= 60 +(-15)}—=y = -4

i)z % -7 =098 +2 2% T=49 —2z=40+T —2=7

VYT v o 10 = J64 %6 — Iy + [0 = Bx6 — y = (Bx 6)% 10+ 3 — y= 160

Example (5]  Solve the ioBawing equations using the relation betwean operations.
i) 9X+2=16-34 =9X=2(16-34) = X=-3—X=-36:-0 = X=-4
HIMY-5)= [(F —4Y 20 = 100 — Y= (100 +20) + 4 — ¥Y=120 + 4— ¥ = 30
) S8 - Y =2 4= B-Y =30+ 4 Y= f = (32 ) = Y = BB = Y= 0
VYT 2+3=V89 T 32+ 3=TT S Z=(T-T)x 3+ 3 z=0

Always remember! When Lsing multi-step souations yau might nesd o arrange the
operations an integers .
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Mk witre of your unds Saive the folowing equations using ha relation batween

addtion and subiraction,
" 3= = Ouestions 1-4
B y— 15+ 12=}53 B 72-z=13-5 o =
[ dx-3x+ 60=-75 J25 -y - 6= 2 examples 1-2

Salve the follewing equatons using the milatan batwaen the mulbplication and division.
5 4 R 1 &Rk Quesiions 5-B
5] +g=17 (Bl 75+5y=23 ek
B 7= -11] =88 +(4) Bl izs ve6=9x10 gxampies 3-4

Salve thi Tabawirg equations using the relation babwesn the operalions

[ 13y +2=48-135 g 6ix+2)=¢ Quastions 9-14
il iz +z=7+49 B Vex+2=yi00-22 Smsndark
0 e+ F19=96+¢3) @ ¥R y+5=-100-900

Salve the lollowing equations using the refation between addsion and sublraction.
8 s4-x=16-¥
: VI -N-T=%

Solve tha lollowing eguations using the ralaticn betwean mullipiicaton and deveson,
B sye=3s 08 &1 02=23
Bl NexpRasi-Tsee(-s) B 64 xe 784100

Solve the following eguations using the ralaticn betwesan operations.

B ixe3=57-40 B Birz=3+0
Bl V2N e2-436-6 Iack |-12] = 66 +(-11)
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U sovebifc problems

. Sparric Hyouknaw the perimeisr of a ioolball playgraund |
I&{340m) ard the length of the playpround is mofe Ban |
iz widhh is (Sdmj. What iz the langth of the focthal

playgriund?

E Agriculiure: A rectangular prece of ground. Line s
squared hall 16 mahe a qaidin whiss one side is (Bm)
T the area of the land is ( 72 m), what are its
Emansons ¢

. [Bvingg: Thiee deiphing deed unberster, he S
dedphin wend dawn (20m) mone: than the second
dodpbin, the 5800N0 doiphin dived 1o & dagpth of (Sm)

: less than the third (F he depth thal the thrae dolphins
' reached i (250m), whai (s ihe localion of sach of fham
BESCAT NG B WS Siflaces leuslT?

m—....................................................................:
‘B Challenge Saive both equations and determing whaiher x=y or noi.

Pi)x+F =25 04 45 -3y =18 i) bx+I=T, ey =07

. Correct the Mistake: Sohed soved theequation 2* + 2z = 34- 67 .
; She wroie z=4 delerming Sohad mistake and cormest L

: B Numerical Sense: The acdiion of bwa corssculive integens i -7, what are the
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Solving Multi-Step Equations in Q

[dea of the lesson:

Solving equations ————

involving more than A swimming pool whose
one operation in Q. width is less than its
Vocabulary: length by (10m), its
Additive inverse perimeter 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 requires many steps in the set of integers. Now you will learn solving
equation of one variable (ax+b=c, az0) in the set 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, suppose that the length of the pool is x
is 10 unit longer than its width

2(x +x-10) =100 write the equation

2(2x—-10)=100

4x -20 =100 write it in simple from

4x -20+20= 100+ 20 add additive inverse of -20 which is +20
4x+0i:120 1 ltiply both side by —!
4x><1=12{]>¢2 multiply both si yT

x =30 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

5x -9 = 12 (Add additive inverse of -9 which is +9)

Sx-0+9=]2+49

X+ 0=21

5x % 1 =] x 1 (Multiply both side by 1/5)
_op

A
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Example (3] Swmming Pool; Find dameter of a clrcular
swimming pool with length of (permeter]
s (11m).

nRk=11 (Suppose diameter is H)

7 T
%;I__f R=1] i [Multiply by invarse of the constant)
7
I xR= 3

R = 3.5 (S0thediameter of the pool s 3.5m)

Expmple (4]  Sole the lollowing equation Tx -1 =2x + J64 where x= N

TH-2=2x+ faq (Wite the aquation)

Ta-2=2x+8  (Write itin the simplest fom)
Ta-2+2=2x+8+2 (Add sddtve inverse of +2 as -2)
Tx+0=2%+10 (D s newtral element in addilion operaion)
T=2x+ 10

T% - 2x = 2x — 2x +|0) (Add the additve inverse of 2x which is -2x)
Sx=0+10

[ | |

g *5x= ¢ X10  (Muliply both sides by — )

=72
=l - Em'“ = -mﬂfﬂ H'E—-;.-., 5;:_ l - ..|'|_T:, B ,Eﬂ
2

YTy 6=|- L1+ 6

3y+ﬁ=.:'i+4 (Wirite anch side in the simples: form)

3 ],..,ﬁ:'?% (Write: number 4 in the form of a fraction whose denominator is 2}
E%=% divigad numerstor and the denominator of the lefl side by 3

%: % (Lise propormanality properies 1o find the valua af the variabie)

y=3
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Mke sure of pos e | Solva the nllowing squation in Q.

2x-12=24 6-z2=-2Z-12 o
(3 sy +3=y-6l JEL-x =37+ 2x axamples 1-3
s 16=5+3 B §25 «N=-10+5 Quessonss-10
B Fiaiy=56+(-7 B 5 c3=10510 oampesss
18y -3=36~11y M oixi5=08

Wit 1 BUEESN THE1 FEprEsents 1he probim Man find the sHution of the ToRowing;
1T T cormecutive cdd nurnbers ther sum is 12 whal are the nuniders?

Clueslions 11-13
W8 Fight -angled mangie .the length of the two angled sides are & om &6 simiar 1o
and 3 o ,whiat is the length of the Fypotanusa? Examphe 3

E A mleger composed of two gipts the O of B5ones (5 TWo tmes o the
g of ik beng, tha Sum of il§ ores and it (a0 = 12.what i the rumbar?

T_ R

- Solbve the folkowing aquaticns in G

Fl JE - -3 ﬂh+m-’r+13

i) -28)x =63+ (-9) 0 Jic z+2=71+7

» l

0l Vs ry=5ee By 13-1-35
B (4 2) 3 ={dx +2) 55 Bl 7(2y +14)=33y = 14)

- Write an equabon thal regresents the probiem fhen find e sclulion i sach
- of the following

.+ 522) what 15 the numier that if we add half of it than its quarter to & we will get 287
: {23 Two consecutive posiive inegars, thair sum is 19, what ana the numbars?
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. Clothis: A tailer has a phece of labec, fs ength s 25m,
b race B suils 1o his cusiomens and added ona
medar of the labric excessed . What is the lengih o
the peace fabnc which he used for aach suit?

L . o 1« ka4 e e e et s :
Sobve life problems i
.I armelsA herd of camets whana the number of females

E :E:n:lrﬂpanmdﬁﬂﬂatuk&ttﬂlwu
and the length of the playground s 13 m longer
: ihan its wadlh, whad is its lenglh?
I three times the number of meles. The herd cansumed
1000 er of waler with & rate of 70 ier for sach camal, .I.
What |5 tha nsmbar of male and female camsls in the
hesd?

. Challenge: Sohve both squasions and determing whether xsZ of not -

i )25+ 5= 8 - x 6z -63 =1-420] i) Bx+12=Te2x, 3T2=2+ {07

- Correct the mistake: Suhair soived the following equation she wrote y=7 |
datarming Suhair mistake and comectil
H-I 1 jﬁr ﬁ ihﬁ'_l,l

- Ssumerical Sense. An integer composed of two digis | the digh of its tens
dgil is theee times tha numbar of s ones dighs. The sum of its tens and ones 5 12,

 Whatls the number?

m. L -...- q.r-&“fu..lmm.nﬂ.m S L e P U L AL S e E

-26) + v = 18- /16
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Idea of the lesson:
*Introduction to the
inequalities with one
variable and representing
them on the number line
*Introduction to inequalities

properties

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

Vocabulary:
Inequality, less than (<),
greater than (>), less than
or equal to=, greater than or
equal to <, addition property,  *The number of white birds is less than the number red
subtraction property, birds
multiplication property, *The number of white birds is less than or equal to the
division property. number of red birds

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

sum of both yellow and white birds

[4-4-1] Inequalities in One Variable

Each open sentence that contains one of the inequalities relations (<, >, <, 2) is an
inequality. An inequality containing one of the algebraic symbols x, vy, z, ... is called an
inequality 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; 7>4

The number of white birds is less than number of yellow birds; X<7

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

yellow and white birds; 7 = 4 + x

Example (2) Represent the following inequalities on the number line if x € Z .

-— W_h
>

1) x>1 & =3 3 A0 2 I 4SS .
— o — a

1) x < -2

) - 54 32 <1012 345®6

-+ "-._‘_.'._.'

i) x 20 A4 WY 2T A
—$ 2980806,

) x<3 i =3 22 -1 01 2 3 45 6




Properties of Inegualities

Addiion proparty Multipication property
Subtracton property Devisson property
'We will gl to know each progedy by the following exampies

Example (3) Addition praperty

I 127, then 12+2>T+2, tharelone 149

Forawmnya bec= (0 fa=bthena+c>b+eo

When same number & added to both side inequalily arrangement does
mat change

Example (4} Subtraction proparty

Il =5, then B-3=5-3, redon 5= 2
Forewarya, b.e= QLifa=bithena-c>b-¢
‘Whan sama numbser is sublracted from bath side ineguality

arrangesment does nol change

Example (5] Muluplication property

N T >4 and 3 =0, than 7T » Jud or 2112
Forewerya, bc E0. g0 fa>bthenac»>be
Whan both side inequality is muliphad by sama numbar arangament does not changa

i3 > & and -2 < 0, than -2u8 < 2x4 or -18<-12
Forevaya. b.c = Q,c<0 da=bthenac=bg
Whan both side megualty i mulliplied by same nagaive number arrangemant changas

Example (8) Division Property

i) 1f 15 > 6, than ,'15,}%* or 52
F-:-{mq.'n.h.;:f—. Q. ¢>0 Hfasbthenai s bic
Whan both sade insquakty (8 dividad by same numbear arangamant does nol change

DNS0 =8 and %<0, then D= orsas
4 4

Foreverya, b, c 0, c<D fa=bihena'c<bic
Whan both side inequalty is divided by same negative numbser arrangament changes

Mote: AN above properties are true for =, <
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T ——

FH'FI-I'EI!.I!I"I‘I the lalltwing inegqualdies on (he number line i X - 2

m' g ﬂ x5 A
m T | E | mﬂﬁzrtn-
5 =0 x<]

Wiite ane axample lor each prapery
.Fan-.m-:.- abee IF a>=b thenm w+e>= b
.’HE-rrr-.-:.h.-:Eﬂ I uz=b then a-¢2 b-v Duestions 7-10

..FN'E'-I'I'I'H-I..h.‘I.!EE.;' 1] a ~bawd ¢ -0 then ac b ﬁmﬂ

.l’ﬂl' By g b.c=0 Il azbana ¢ -0 then ii—h

ek

Solve the excreises .

Aepeesent the loBowing inequalities on the numbesfinedx — Z

B « = -3 iR x=-
ut'_-.'r ﬂ:&-l’l

Give ane axampée for mach proparty

ﬂl’wliﬁm abesQ I i=h then a+e=>h+e
U8 ForFverva be=Q I a-b then w-v = b-¢
“Fﬂfli'-"-:'!?u.h.r-iﬂ I TR . ard ¢~ 0 then ae - be
BB FrEvennabc=Q I asb and ¢ 0 then ;?
B8 For Fvery g b Q u=-h and ¢ - 0 then :.r'.-.t.'

- &
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Sulve life probéems
The following sketchas on the numbar line represant the sclution 561 ol inequalities on
:  integars,

Think  Writa tha property which regresent the fallowing

. Bl 116> 7 ond -3 <0, then -Bx15 < 347 or 4521

E E Correct the mistake Arwer write the proparty

Bveey i b 6 O Esxbind e« O then N2

datermine Armwer mistake and cormecid ¢ 0

E Murmerical Sense: wite the inequalty that represents the following stataman

iy The set of all rabonal numbers kess than or équsl 1o -5
i) The set of all rational rumbers greaier than 0

a b
Evarya, b, e EQ fa»bandc =0, then =»—
c €
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Solving Inequalities by Multiple-Steps

| Bdea ol the lesson: m -

I-|

m In ardar far the farmer ARmad to

’I'I'l-ml'lill!-l miake pEofit fnom hE producion of

- whigal, s produciion needs o ba
miira than 54 tons N hwo

Eﬁ;’:}“”” mmm.&hhnmm

*Solution sat im tha first year reachesd 38 tons,

howw I at lsast doas e naad
to produce the next year in ander ta
reach tha profit requined

=311 Solving Inequatitics by One-Siep

The soluticn sat of en megualiy in one vanable o the power 1 a3 in: ax + b > 0 e Ihe sed
Of PUmbers Al veaesn ey wele subattutad by e vanable 1 Pequaity Bacsmes
COMBCL.

Examplie (11 Fnd the lsast progucsian quantity possibla [of whaat) in the second year.sa
that Ahmed makes proft oul his production.
Suppose thal Hes produciion of the sacond year is x

X+ 38> 0
L+ 38 =38 = nd 1R  {(Suvbbract 33 krom both sides of the ineguakiy )
X >
Ahmed needs io produce more than 26 tons of whea 0 the sscond year o make: he

Bain required

Expmple (2)  Use agdsion and subiraction properties, and salve sach insquaity on Q.

i) x+3<10 iijy— 239
x+3-3< 10-3 y=23+423 29+ 13
xX<7 y =31

Exmmple (3)  Use multipbcaban, and division properties to solve sach inegquality onQ

| iy -Sx = 35
Il —hr— rE
If 4 s d_iaﬂ
il:: = 11;‘1'? —j —j
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[4-5-2] Solving Incqualities by Mulii-Steps

Solving an inequaity involving different operalions regquires using negualhes properes
and many steps. Tha solution set can be represent on the number line.

Example (4) Use e ineguality propenias i solve aach inequalily.

Dy +13<29 yEZ
dy + 13- 13<20.13 (Subtract 13 fram both sides)
dy < |6 (Divide both sides by 4)

ron
...~2 .-1,0,1,2 .31 (Wriling nequality in loem of infinite sel)
- -———&——8— ————p |Hoprasaring
i =3 =2=1 0 1 23 & § 6 solution on the
numbsar lira)
i) -5(x—6)=45 1€ Q
Sx+ =45
S5 x+30 - 30 =45 -30 (subkract 30 from both sides)
Sx= 15
% 13 divide botn side by -5)
4 5 S [®: XS0 : % £ 3], writing solulion of the inequality in the
X% -3 farm ol aninfinfie set

Example (5)  Use the ineguakties proparties and lind the soluion sal far the tallowing
inequality.
Ty +6)= J3p +4y. v € Q (Findthe value of the seuared roat)
14y « 42 <6+ 4y
14y -4y + 42 < 6 = 4y -4y
10y+42<6
Iy +42 - 42 < 6 -42  (Sublract 42 Irom both sides)

1 y<-36

Wy -3 Desde both sides by 10]
i 10
y< 3.6
S« {¥:¥ =0 : ¥ < -3. 6], writing schution of the inequality in
the form of nfinite sel
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[u.u -—Hb—ﬂ-hﬂuﬁ-'!

Uise addition and sublraction propenies o sohve each inequality in Z.

[ x+1<3 B x-12>24 umr,
are Simikar
B 6+z<34 y+42>0 exampin 2

Use mulliphication and deisson properies 1o sobse sach ineguality in O

= |
)| g B 9z=6 Questions 5-8
_ ; ara similar 1o
<y [ 3y=-3 example 3

Uise inedquality properies 1o sohve each inequality.

(T . - Ouesiions 3-12
(0] x+14<50 , xEZ Iy-K)=39 . yEQ e~

ﬂ 6{2z+4) =2z zeQ [F 2Ax-9)< JI5-3x . xE0Q examples45

_T, ...............

- Lisa aodition and sublracton propertes ko soive aach inequalty in Z.

‘@ y+¥ze [ i3 ~x=m I8 st+z2=25
- Use multiplicaton and division 1o scive each inaquality in Q.
[T

B 23 @ <0

Eu-mmwnm*unmmnmdmmm
Bl 352+ 9)z402,2E€0Q

ﬂ Yx-1)< J49 - . xEQ

B sy 9> 7 -8y.yEQ

E Eﬁ+55’-ﬁ'ﬁ 2 EQ



Salve life problems
- Wirite an inequality thal reprasents he probiem then find the scluticn o each of the
¢ following
) Twice a rumber pius. 3 greater than 5
Eklﬂa‘lﬂnummniﬂmi’mmmﬂ
[l The sum of & number with 5 less than or equal io 8

Eﬂmlﬂrﬂa’rn number minus 2 greatar than or equal o 10

E Fird fhe greates! postve infeger that if 10 was added 1o fowr ke it |, the result would
; not ba greater than 300 :

(84 Find the smallest positive intager that if ane third of of It was subtracted from two like -
; it , the resull woulkd be greater than 11. Ty ;

Tnamurdmﬁutarmtnwnmﬂﬂa-mmamm b 5

L consumption when making any amaunt of dough. Each dough
: requires 3 eggs Whal i the maximum number of dowgh that can =

be made | he does nol consume mare than 400 sggs? LA

n Chullenge. Soive the lollowing inegualities
b K
:I'I'E‘EI-HE":? i) Jx' - 49 <0.x €Q

- B3 Correct the mistuke: Hussam and Firas both solved the folowing inegsality

=4y =12 = 24 Each of tham came up with & difleren result. Find the mistake and
cormact the solution.

Feras's Soluban Husssms Salulion

4y-12 <24 4y-12=24
Ay -12+12<24 412 Ay -12+12<24+12

-4y = 5b =4y < 5h
iiﬁ-jj- ﬁ:&
44 4 4
y=-4 yz-4

— 'T'I-uau-rﬁaér ..... ";l'l'ﬁlu:ﬂﬂ.t'!'. .....
S2z+Tiz452 .2 €0
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Chapter Test

write the elements of the following sets, then determine which of them s finite set or
an infinite e

N Z=[{xEZ:x>0) F A=|yEZ:y<-2)

3 Be|x€Z:-5<x<2] @ K={x€Z xisameven numher between -Fand 9 |

HA={-4-3,-10,,2.4.7).B={4,-],0,3,35,67}, C=(-12.3,5638)
are three sels

Thqnhd:
S ane W Bna B Ancre @ AUB B CuA

Solve the following aquation wsing refation babwaen addsion and subtraction in 2.
W x-13-3=1200 i 72-y=20-.35 EIN-IN+30= YR

Salve the Talkowing equation wsng relation batween multiphcation and division in 2.
B oaxes=yor  Mede z=1T W y 22 =60+(5)

Salve the fallowing equation in 0. |
W sz-3=3z-49 7 Ji6-4=31+6y N Ti+8=5+3

W 5= @ FNjx=T2+4-8) B JI21z+2=6'+6

2 —
EE+%I=%H A al'-_swu——g M 3z LIS =81 +-3)

Represant the following inequaliies on the number line where x & 7
;ﬁ. % <-b ﬁ x =1 ﬁ: x< 3 ';’: x>-2

Write ong exampls for each of the foliowing

2 Everya,bcEQ #a>bandc< Dthenac <be

i Every 2.b. ¢ £0, a2 band ¢ > 0 then b

¢ ¢

Use properties of inequalities o solve each of the following

3 2+ 10<-66,xEZ 32 B(y-T)z48 yeZ
[ MAx+2)=4lx . xEQ M z-5> SRl -T2, 2€0
?ﬂ Y-y +8) =54, yEQ E-Hi %[}'-TIEHIE—%JEQ
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Shanasheel: is a window in the wall covered with a frame that is composed of an overlap of a group

& of cylindrical small pieces (of an circular section) in the form of chains separated by specific distances
B and organized in a professional geometric way.




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

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.

D = @u @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.

W 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.
Rl

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 e

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 Compeosite 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
== *Face *Edge is composed of a rectangular
9 Vertix  *Prism parallelepiped.
| *Base
<

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

0 LS
‘ai.l.' .'

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 S 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 P
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 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

r

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 =
point (2,-2) at Al-Qadisiya I
City, it is in the fourth quad- .
rant.

Start from the origin and

move four units upward to -t
find the point (0,4) in Kirkuk L~ =
City, it is located on y-axis. =4 b

Determine at less two points L ~— ]
P, el

at following ( Basra, Ninawa, “"""-. ' m+ 0 _if

Anbar ) = :
N o o
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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:

26 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
<. | Vocabulary: since his right half is symmetric to his left
<, | *Translation half.

* Reflection
= s Symmetry
<
<

* Axis of symmetry
* Line of reflection.

&%

[ 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
ii1) 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
), 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]

Idea of the lesson
Determining the congruent
shapes, and distinguishing the
similar shapes, and finding the
measure of an angle, and the
unknown length in a pair of
congruent shapes.

Vocabulary:

Congruence

Congruence and Similarity

)

Look at the shapes, which of the
squares in the middle is bigger than
the other?

Are all the blue squares congruent
to the red ones?

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

L -
-m v -
- L
- w =
-
— S—
— —

— —

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 ~ 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° g 90°
3 3
¢ o o
- 90° [ — 90 90° [
2 2




l Solve the problems

Distinguish the following congruence shapes:

O Qe o A
[~ f}ﬂe ﬂ “

0O '
w0

Determine whether the folowing polygons are congruent or not.

O R L I o T I

Ceometry: 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?

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

Challenge: If the triangle
AABC ~ ADEF . What's
the length of AB?

AABC ~ ADEC, whats
the length of AB ?

: n If the triangle



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?

(CCCT

{ 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?

¢
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4

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

5 r.
ai

(cube\ parallepiped)
- 6-3 Lateral area & total surface area of three dimensional geometric
3 shapes (Cube/Parallelpiped)

- 6-4 Rate effect (scale) on the volume and surface area (enlargement
and Reduction)

' 6-5 Surface area and Volume of compound three dimensional shapes

| =3 6-6 PavingArea

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 ) =
<= | 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
< | ¥Dilation 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).
B 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; i
AB 6_, CD_6_, e -
AB 3 ~ CD 3 il
A'D':4: B'C':4: .
AD 2 7 BC 2 4 s
Such that; o

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) |

AN [ o ] IS | | LIS |

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.

Y o, :

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 = 2z R 5

3 =Y

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- 8
ment or reduction. 1

-l B

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?

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 Ly 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 6em.

Lise the cube volume rule in symbols

V=LxLxL
substitute and simplify
V=6x6x6=216cm’

so the volume of cube is 216 em’

6,3”?

I Example (2) The rubik’s cube consist of 27 different colored tiny cubes, the tiny cube’s side is 1.9
em 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 :

5.7x5.7x5.7=185.193 cm*

the volume of the tiny cube is:
1.9 x1.9 x 1.9 =6.859 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
Y=21

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

136



[ 6-2-2 ] Parallelepiped

A parallelepiped is a body whose both of its bases are rectan- /
I

gular and all of its side faces are rectangular as well. and each

height

two opposite faces in it are congruent. :
Its volume is measured as follows; I h
V = base area x height )_ =
V=Lxwxh We' %
A
S
Where “L” is base length, “w” is base width, and “h” is 1 h
height engt
Example (4) Find the volume of the parallelepiped whose its dimensions are 8cm, 4cm, 3cm.
Use parallelepiped volume rule in symbols;
I
V=Lxwxh /:
Substitute and simplify : 3cm
V=8x4x3=96 ,)‘ """ il
s 4cm
8 cm

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.

1
Use parallelepiped volume rule in symbols; //:
I
|
|
|
i
i
I
i
i
i

V=Lxwxh

Substitute and simplify

10 cm
V=8x&x10

V=640

. . 3 -------
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?*?

E What is the height of a parallelepiped whose volume is 48cm?® and base area is 12cm??
E A parallelepiped of a squared base and 10cm height. If its volume is 90cm?®, what’s the side
: 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
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[ 6- 3] Lateral area & Total Surface area of three dimensional

Idea of the lesson

Know how to find the
side surface area and total
surface area of the cube
and the parallelepiped.

Vocabulary

* Cube edge length
* Length

* Width

* Height.

6-3-1] Cube

geometric shapes (Cube/Parallelepiped)

( Learn

The lateral area of a cube is the area of 4 squares.
While the total area is the area of 6 squares. Squaty

The lateral area of a parallelepiped is the area of

. uare
four rectangles. Each two opposite rectangles have f

the same area. And the total area of a parallelepi-

ped is the area of six rectangle each two opposite
rectangles have the same area. The total area is
sum of lateral area and the sum of the upper base
and lower base.

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 r—
squares, so;

TA=6xLxL

Total area = 6 x edge length x edge length ‘ ‘ : ‘

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 576¢cm?

Use cube’s total area rule by symbols v

\ |
Substitute and simplify V}A A/L'

TA=6x12x 12 =864
So the total area of the cube is 864cm?

TA=6xLxL
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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 :k=
TA=2(8+4)x3+2x8x%x4 j ------- .
=2x12x3+64=136 "f -8 W

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 Scm, 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.

B . 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=(kk).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 xL=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% 5 ¢ 57) ¥ 512 = 1728 env

33 9
(L.A) = (LA)= (KK). (LA) = (5% =) X 256 =~ x 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 6Ccm, >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 area of parallelepieped is 13cm?and its total area under ef-
fect of dilation (enlarging) is 52cm?. Find the coefficient of dilation.



‘ Solve the problems

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. | 20mm

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 E
dilation coefficient 7 '

@ 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=125%x2=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. R |2f|:m, 6em|

5cm  2cm| Scm ‘ '
To Callculate: The compound shape volume. We find the volume of the cube

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 . i
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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Find the volumes of the following compound three-dimensional shapes:

5 20cm u:
6 — om S5cm
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 of awooden 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.

150



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.

151



[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.
i11) 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



8 0 860 880

8§ 8 8 B8

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 cm, 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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Collecting and Organazing data (Frequency Table)

Circular Sectors i
Frequency Pglygons
Stem and Leaf 4

Outcmoe§ of experiment and representatlon it
Comparing between probabilities

« iy C,_,a o "l—

[ 2
Ll

-

r
*=% 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
|
[[eqroxseq

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 73

69 63 79 98 86 80 75 55 95 73
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 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 between
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 on for
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.

* 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 ? max. temp. ascending | frequency
Represent the data a frequency table of the following: 28 3
i) Arrange the data in ascending and evaluate the frequency 29 2
of each value. 30° 4
ii) Max temparature was 35 °C 33 2
iii) Min temparature was 28 °C 34 1
iv) The number of days which were the temparature 30°C 35 2

was 4 days.
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Queslion | is similar to
examples |, 3

m Arrange the following data in a frequency table:
221,823,559, 1,2,6,5%4,6,1,3, 1

Measurement: The following represents the heights of 16 first class intermediate
students centimetres as follows:

151, 137, 149, 136, 146, 148, 145, 134
149, 135, 137, 144, 136, 131, 141, 138
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

m What is the number of students which their heights are less than 140 cm ?

m What is the number of students which their heights are between 140,151 cm?

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

Arrange the following data in a frequency table
2,3, 1,4:3,3,65,1;54,6, 1,3, 2.5

A scientist researched on 10 volunteers their sleeping time and concluded the outcomes:
365, 435, 380, 460, 400, 425, 440, 490, 500, 501

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 within 451-5017

" :
E m What is the number of volunteers which is less than 4007 E

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



Workers: The following data represent the ages of few .I
workers in one of the companies: s il

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 .
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' Representation of data : ;

by tiioarik oF aroulnr Agriculture reconnoitered among
sectors and to explain animals breeding. in countryside
them homes, so he found that 75% they
g““":“!‘? breed chickens, 15% breed dogs
:S:catl:::-r s and 10% breed cats. How does the

Circular Sectors ( Pie charts )

Idea of the lesson One of the students in college of

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 value of each angle.

Step 1:
. 75
Angle value of chickens sector: 00~ 360 =270
Angle value of dogs sector: Tl 360 =54
- S— ) 10
Angle value of cats sector: X 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 X:

Giive a name to each asector and colour it

Example (2)

Agriculture: A farm contains 200 trees the given pie chart 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?

i1) Which of the species of trees has a number greater than half of the
whole number of trees in the farm.
iii)Which of species has a percentage 25%?

Find the number of trees for each type

Number of orange trees :

60
100~ 200 =120
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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 H il

luxury games? =~

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 01:r

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°?7

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
< | frequency polygons g, jyerest 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 > 3 (8,5)
11+15 26
- = =13
11 11-15 > > (13, 11)
8 16 - 20 720 56 138 18,8
- 2 _ 2 _ ( > )
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 (s
classes and the y-axis represents the frequency, Il -
and then determine the points 10 1 ®
54 e .
center of
5 10 15 20 25 30 Classes
Step 3: We joing those points by segtments frequency
by using a ruler, to get the given figure 5
10 <4 '/’\
5 T it -‘...'r -
center of
: classes

3 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:

2 15-19 ‘5;'9 =3; =17 (17,2) 2 15-19
4 20-24 2':'*224 =4: =73 (22.4) 4 20-24
8 25-29 B2 +229 =5£‘ =77 (27.8) 8 25-29
6 30 - 34 3ﬂ+234 ='5: =32 | (32,6 6 30-34
frequency
10 4

* Describe the data from the above table.

i | / \ It is clear from the frequency polgyon that the data
increases up to 25 and starts to descend.

center of
I ] 1 | ] 1 T o
10 15 20 25 30 35 40 classes
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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

4

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

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)
o ' 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

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?

How many chapters are there which their each one has 10 pages?

Use the stem and leaves representation to display data in the below table.
- ——

@ 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




! Solve the problems . ==

E Birds: The following data show the average weights of

1311619710
12 5 12 21 18 25

Use the stem and leaves representation to display these data.
Which of these birds have the lightest weight?
@ How many weights of birds are less than 12 kg?

L]
i
L]
i
L[]
i
:
- Use the stem and leaves representation to show the data in
i
L]
i

the given table which represents the number of visitors of a 17 32 20 23
library within a certain time,

30 15 22 Ef

What is the number of visitors, each of them has more than
20 visiting?
@ How many visitors of a library each of them has visiting 17 times ?

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

Think The following represents marks of the first class intermeiate students in math are

brepresented by stem and leaves, as it is shown in below table:

4 |37

5 3678 [
003578 Mathematics J.

Use the table and answer the followings:

g| Which of the marks were most repeated among the
marks of students?

Sport: The following data represent the winning number that made by ten countires in bicycle
FACINE. 1 410 1836 19 12 12 11 5

Use stem and leaves representation to show data and
answer the following:

221 How many countries that won more than 10 times?

231 How many countries that won 12 times in the race?




Outcomes of Experiment and representation it

| Idea of the lesson
Determinating the
outcomes of an
experiment and

With Ahmed a box contains different
geometrical solid, cubes and
paralleiepiped with, red and blue

i _ :
- ‘:*mEht:i HE",‘, colours, of these geometrical pieces
. Expcrim:mt at each time what is the probability 1f
2
* Outcomes Ahmed has drawn one °
* Table
* Tree

. * 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 tvpe | |, 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

. cube | l
\ g < blue .
: _ red
| parallelepiped < .

blue

sample space | . ‘ . ¢ . ‘ . } 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

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 ) TR
Cheese - 27 B
Tomato (Chicken, Cheese) i
Potato (Chicken, Tomata)
(Chicken, Potato)
Cheese
Tomato (Meat,Cheese)
Potato ( Meat, Tomato)

(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 (A,A) A (B,A) A (C.A)
<B (A.B) <B (B.5) <B ()
C (A.C) C (B.C) o (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

examples 1-2

Represent all the outcomes by using a table:

What is the number of different sets of

E Tossed a coin twice, answer the followings :
: possible probabilities?

l Solve the Exercises - :
E Fashion: Maha has a black, white and brown shoes and black E
' skirt and brown skirt. :
E In how many different ways she can dress? E
E Represent the outcomes using a table. E
' The below table shows the names of geometrical figures with E
. two colors. ¥ i Y E
E Colour blue , yellow '
: Pl e R TS G A
: D DT
1 e pr 4 Tt 3 o
: i 5{.5&*,‘3’3@9 R
E Use the tree graph to construct all possible probability sets.  zgy Ur:; ot =3 ] E
: T R - A IA~
: EEEoEQoe @y
1 JL‘.'I F _ e Ul_ ‘E.LEE 1
: i YeE R Bl
' E Letters: Choose letters from the word “Kirkuk”, corre- ol 2y s 35"'.%—5_,':&1 h '
. sponded with letters of “Cat” use the tree method and write ~ $#5 12—J fi’.:.tfﬁin tJtz '
; all possible probabilities. ;
: Bl :
' Food: If you have four choices of main food plate and three Y '
" choices of fruits and two choices of sweets. What is the "
E number of different meals can be chosen from these choices? . '
E What kind of information that tree graph can be provided you? E
E @ Is the tree graph beneficial to determine the outcomes of tossing a one coin ? E
E Explain your answer. E



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
< 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 ~ ﬂ
< | *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 | &l
than 50% ’ ‘ /
iv) A sack contains 10 red balls and 10 yellow balls. bg @ |

What is the probability of drawing a red ball? \V

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. ..........cccceeevveneenn.

E The spinner stops on yellow colour. .......ccccoceeveenenee.

The spinner stops on blue colour. .......cccceceeveeuennee.
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 ......ceveervervennennee.

A committee consists of 3 men and 3 women. the probabiliy of

. ) similar
choosing one man is ........ccceceeveennne

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,
; white colour ? Prove your answer. :
! 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 ............... NN F— — F— E
E The number 5 is one of the factors of 12 ............. :'.',":;_:_ﬁ_ f :,:, Efi:,_ :';ﬂ E
: a sac contains 3 yellow balls and 3 green balls. .:.:..:f: Biiian fipfii BRREEE :
© [18) Drawing a yellow ball........... sebbie] anannil i pait I
: \l FEEN I: LA L] amw aANNF / :



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 ...........coovunnee.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

[ Use (apply) the properties of the operations to calculate mentally } 5
L) 3x(16+8)=....... @27 (b)66 (© 72 d)73
:{' Calculate the following ) i
R 10°=..... (a)100  (b)1000 () 10000 (d)100000
- /
,—[ Write the following number by using the powers } "
\_[1] 1000 000 =..... (@) 10° (b) 10° ©10°  (@10°)
/[ Write the following as a scientific notation J %
(4] 900000000 = ... (@)9x107 (B)9 x10° ()9 x10° (d)9x 100
- j

Write the following number by using digital notation j

(5] 8 x10%=...... (@)80000 (b)8000 (¢)800 @)80 ]
~

[1-2] Ordering of Operations on Integer Numbers and Absolute Value
Choose the correct answer

/£ By using order of operation, find the value of each of the followlnh

(1] 64+ 8+3 %(-5)=....... @7 -7 ()8 (d)-8

(2] |- 72|=-9|+14%(-3) =..... (@45 (B34 (c)-45 (d)-34

(3] [-42]- |-40[+22+(-11) =..... (@30 (B20 ()10 (@O

4] 6>+6+2%x(-3)-5%10°=... (@)50 (B)-50 (c)500 (d)-500
L S e
4 A

[1-3] Algebraic Statements
Choose the correct answer

=
/[Write an algebraic statements which represents each of the folluwlngH

m 5 times L2plus |
@)L+ 1 (b) sL>+1 (e)5L>-1 (d)L*1

(2] 6 raised to power 3 multiply by ( L+4)

(a) 18 x( L+4) (b) 6* (L+4) (e)3° ( L+4) (d) 6 ( L+4)
B i
Find the value of algebrai i ]
/[ thg g::v:“v‘a’al::; glea gebraic statement of each of the following by using
(3] 3(Y-8)-10.,Y =8 : (@)-7 (b)7 (e)-10 (@)10
(4] (60+ X)- 2%(9+|X]) , X=-1 @)100 (b)-100 ()220 (@)-220
- - el
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[1=4] Sodving Equamnons by o -owep
Clhomse he Corfect Answes
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11 =53] Square Roor and Cobic Roon
Choose the cormect answer

Fievd tiwe culrie snd squsnre “If!l'-in-'.l_J

4 I3 -...... (@j-il B2l @i 2
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Choose the correct answer
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Choose the correct answer
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4 12 4] Gain and Propostional DHvisson A
Choose the correct answer
& Clothes shope make 2 sale 23 % from prioe . YWhais ibe prce sale 3
i 1D 1o eech af the lgwing price,
L1 15000 L0} 1K) Chl 2000 e 3K 4000
2] 4R00n [ ) R0 B e )RR LY
. o
" The merchani paid stax 2.5 % te sprice of goods. Find 1
e FARG THom. 1M Telowing poca,
& | RO LAl ey L& e e ) 250
4| O |_|:|‘_',|J-1I-LILI by SEHMCHS ;E',--llnm o) dn
o e
A Find the ggain of tha folliwing
516 5% w &DO0000 [ 0 ) 60K B AG2EHN [ b ICHHD (il pih 2000
0
LT s e
Gl A4S0k L 122 () 1250000 (B I000 (&) 125000 | &) 225000 j
\ J
/
[2-5] Dwect Vanason and Trverse Yamanon )
Choose the correct anewer
"TTI If this price piace of cioth directly WGRBIGN withe: umbar of maters
© mnd tha price of mater 4000 ID. What in tha price plece af clothas
s engin O nemErs.
L i ] 200 () RO ) 20 Ll 24EHH
i}_| To bulld o bouse ;| eed 18 workors in 50 days .
Mo many doy doss B needod s Bulid with 5 workems?
e b g 18 ret
4 Swawiers can unined ek of four in 48 i owork How many workars
doms the shop owner worksrs nesd 10 uniosd ts same ruck in 12 o
()22 | hjad CHL s
e e -
- J
. - : )
LT Estnmation of Square and cubke Rooes
Chosse the cormect answer
- S N IR B . SHLID aMBeS | -
LWLl 23 CVE] b4 RorE] id) &
(4] ¥1ZZ i iy L 12 ~iy 12
&l = e b 5 Lo L
.h-_ [ ]
o HHRS S SN QU N S 1 S |
40 7 2 0 I 7
Y R (W5 By @57 @; _]
\_ J
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4 [ 0] Algeberaie  termm and similar erms )
Choose the correct answer
,’_L mmumwmmpmdmnlm
hhﬂmu‘l—ld:'ﬂ;
is ik | ] 1 S’ i
i -;w“ -I__I-“'-'ll' LB w - (== w IJ_.I_,E'W
rag - i w1 : b EETR
H ET I':‘:ITIH BI .“!“? |:.|'_:Il|j1r I'-E-'EI ]
N -
. Dwinrmine the similar nigaaraic mmem |
i e T ™
B SN2 a= w1l v IR fay 3 wiy? 40 3y
4] |7y La) Ty =T ye® ()T ()T
e _aff
NG J
4 . . _ N
[0 Aaddiiom end subirmerion of' similer alpebrobe ermas
Choose the correct answer
| Find e tnliowang sl of aldmion o8 the wa s |
] - R T i i E inalX -rﬂ
Ll Qer e - OO LE B (g (32
|3 vIGaoy! v Tany'  (ad 12 xy" ik 0ty et (o} Iﬂm..-'
thﬁ-mmdmm“m_-m |
';‘_31 ﬁ!.-:,!,i'l-;.l' :E;Ii'l'l I—’-"ﬂl iy -.':_'J'if"'“ Li'.'-—hl' uip )
A Fina e rusu of ine fniowing |
] =TT a0 xy Loy hi-dny L day L) %y ]
- J
. — . N\
L= 31 Muliiplication of algebraic erms
Choose the correct answer
. Find the resuli of the multiplying iwe algeiwaie ierms ]
g g o . il o
Lid SWY. T EEJTF WY '__!yﬁu.-yi. () o Wy -.jy;w_-x
2 V125 ¥, X [ Jedlhyr (I p=dllyr iC ) 2Myr -,F_I_j s M
Find tha reault of tha mumw-ﬂmwm]
ifirir sl ittt thi_hats._inn i singt! i —~,
3 abwey, -dx
(o) des rdwy rdyn (bj-dza-aw vy (e daerdaw—dyn Cd-dne-dwadyy
L 1;- 2-ytd
-'aplj- .« X i —J--— £ e —d-+— - % L:--l o X
o Yt 22 3 i 25 ot B e i
Mo —
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4 : )

[ A= MNormercal value of Polyrommal
hoose the correct answer
’J Fmdﬂuunmﬂm-iul-ﬂmﬁqaqu'—hul
L] ¥ axze Pyr+lld [ x=5 y=1 =2
() -84 b B4 (di-4H ) 48
Al TGy + V=Ba"-20 .y=2 . x=13
) - ) -24 (&) 4 G FEE
* =i J - =
A AW = =W [ E 2, we=]
@ 7 w2 @ @
4 xy -y de 13 [ k=12, y=2 sx=|5 |
(1 () -1 rﬂi-:}% 'E?;—'
= -
4 ..: . y - : . )
E4 5] Puancuos aod its O panizaion of the spends in cobbes
Choose the correct answer
f‘-“er-lll'h.l'uthmnhn#'ﬂIMMﬂHhultl.nﬂuutnuh ™
Inpu:. " lunction rule ni.lnu.ll
e 1
3 e -
. |
|_II_|.I|.="2:|-I: |_lh_.|--l.—§-=|.;'-| g attn-l ﬂ}f'_h’l:q_u
A
Ty
ey tl'l'h-llllwh'l-ni-h Ijﬂ-}iﬂ write the owipuis of e hunotion
T —
10 Siopef 10y 3 [
i :“ I"E- I ”b +3 e ——————
E] EIIEII{IEJ rd el |
| I_!.ILII-IH-I'H" !._E_I'III. ||-Ifl-'|'-.||_'| IIE_Iljz.:Iii'ITD :_.!JJ'IZ-IJ.!_'I'I!I
.
\ =
N
[4-1] The Set@ and Operanona an Seis
Cohaaaee The corresd @niswer
.-"l it n-_m_:_:nm:n |
FE T Y P A R
{ .l,g-l. 2N CHO DR ) [ I s " SRS, e 18 B
Bl A=l aEF i ek b e 4 sl i)
- M ool B Tie] RIS, T, 9 LS. 7. ]
" 7 — -




Put one of these symbols in the correct —
/'[ Hlorks S0 el 15e Sistararty is true (E.E.€, ) J\

3] {-1,0.3 4} ....... {x€Z:-3 <x< 5}

2) € ® & ® = @ -

L T i §-6:-30,3 6.9 ..}

\_’CE')F/ ® < ©® ¢ @ e 4
"‘\

-3 AT 12y, Be 4,52 .41.,0,2:7,13%
= {352 1.3, 7,13, 15)
Find the following set:

(5] BuC @H-2.-1.7) B9 ©)N-6.-4.-2,-1,0,2.3,7,13,15} (d){-2.13}

(6] AnBNnC @x-1,737 @®H-1.7,...} @ (.--.-1,7} e
P -

N
AN

[4-2] Solving Equations of Multu-Step in 2
Choose the correct answer

[LJ V—27n+10°=-30  (a)-1000 (B)-100 (c)10°
V=64 z+8=+100 (a)-40 (b)40 (e)-20

Solve the following equations using the relation between nparatinns )
@10
(d)20

9L -
(" 14-3 : : s Sy N
[4-3] Solving Equations of Multi-Step in Q
Choose the correct answer
| Solve the following equations in Q }
2 ; o e e = W
= = _— = - — 1 _3 L per=
W] ¥V—27 y=+=9=1 5 a)3 (b) = g (d) =
2 i — BT E (7 i o :_E: A
2] 7(3y+ 15)=6(y+10) @5 & — O (@0
N _)
4 N
[4—4] Inequalities and the Properties of Incqualities
Choose the correct answer
-Wrilt an inequality for each statement }
;_l_] Must be the child's age { e};. 12 years or older until it is registered in the
first grade primary school
(@ye >6 (b)e < 6 (e =6 d)e =6
|2] Must not exceed the speed of the vehicle (S) within the city for B0 k/ h
(a) s > 80 (b)s < 80 (c)s = 8O (d)s = 80
\. J
8 \
[4-5] Solving Inequalities by using Multi-Step
Choose the correct answer
/L Use inequality properties to solve each of the following in Q ]
1] -7T(z—-6)=42 (a)z<0 (b)z=<0 (_c_)z::a-ﬂ (dyz=0
2] A= = = el T, TR = [ =9
2] V=8(@zt3)>3 @z>—5 ®z=: @z=s @z< = .
A i
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[ 5-1 ] Regular Polygons and Interior angles , Exterior and central
Angles
Choose The Correct Answer

s &
@ The shape $> 18 )
a Convex regular hexagon . b Concave regular hexagon .
¢ Convex irregucar hexagon . d Concave irregular hexagon .
Which Polygon its measures of interior angles is 900 : )
4 Heptagon. b Triangle . € Pentagon . d Nonagon .
The shape [ Jis:: )
4 Convex irregular palygon. b Regular concave Poly.
\_ € Convex regular Poly. d Concave irregular. i
[ 5-2] Solid Shapes and composite Solid Shapes
Choose The Correct Answer
a R
e
([D The Solids in the Picture are : g )
a Pyramid, Rectangular. b Pyramid, Square.
C Pyramid. d  Cube, Ternary Prism .

' What is the body which the has same distance between each point and his center
, and has not vertices , bases, faces :

a Cylinder. b Circle. € Pyramid. d Sphere.
( The number of the pentagon prisms faces are : )
4 7 Faces. b 8 Faces. € 5Faces . d 11 Faces.
b i

[ 5-3 ] Coordinate Plane
Choose The Correct Answer

i g Ty
(—( Which sentences is correct : ) N\

4 Each X and Y coordinates for point in quadrant 111 are nagative.
b Y coordinates for point on Y - axis is Zero .
€ X - coordinate for point in quadrant 11 is nagative .
\ d v - coordinates for point quadrant IV is positive . )
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4 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 the
origin :
a Above. b Right. C Below . d Left.
NG J
| 5-4 ] Translation and Reflection and Symmetry
Choose The Correct Answer
4 )
( Wich figures have a harizontal line of symmetry : )
"
a 3 SN P LV
. = .
Suppose the point ( 2, -1 ) is reflection image of the
point ( 2, 1) then reflecting line 1s:
a4 X-andY - axis . b Origin . C X- axis. d Y- axis.
Translation of the point (2, 1) 2 units abve and then 1 unit
left 1s the point :
2 a3, b (4,1). ¢ (2,4). d (4,2). )
[ 5-5] Congruence and Similarity
Choose The Correct Answer
4 ; T : )
If the triangle ABC is similar to the triangle DEF , then the
length of AB is :
A
a b A
6 8 12m ? 4m_~ 2m
C 4. d 2 B
F
B m
¢ 9m

[T What is the shadaw length for building its heigh is 26 m with another building it
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 s5em. 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’. Y.

—
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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 ¢48. 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 . D
( 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 olow 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.

- 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 : )
a 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




