




3

INTRODUCTION 

The Maths subject is considered one of the basic courses  that helps 猀琀udents to 
acquire educational abilities  to develop his thinking and solving problems and it 

helping to deal with di昀케cult situations in his life. 
As a 猀琀arting point of attention by the Mini猀琀ry 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 scienti昀椀c  development 
in di昀昀erent 昀椀elds of life. A plan has set up to edit the series of Maths books for the 
three 猀琀ages .Primary 猀琀age has been achieved and the work 猀琀arted to continue the 
series  by editing the books of intermediate 猀琀age.
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 di昀昀erent 
opinions, social ju猀琀ice and o昀昀ering equal chance  for creativity and it also reinforces 
abilities of thinking and learning ,self-e昀케ciency, action  and citizen ship e昀케ciency.  
The series of Iraqi Math s books has been built on 猀琀udent- centered learning 
according to international 猀琀andards.  
The series of Iraqi maths books for intermediate 猀琀age has been built on six items: 
learn ,make sure of your under猀琀anding, solve the exercises ,solve environmental 
problems, think and write. The Maths book for 昀椀r猀琀 intermediate 猀琀age contains 
four basic 昀椀elds: integer number operations, Algebra, geometry and measurement, 
猀琀ati猀琀ics and probabilities for each 昀椀eld. The book consi猀琀s of seven chapters 
with its exercises. The maths books have di猀琀inguished by presenting material in 
modern 猀琀yles that attract and help the 猀琀udent to be active through presenting 
drills, exercises and environmental problems in addition there are extra exercises 

at the end of the book that are di昀昀erent from the exercises and drills in the lessons 
because they are objective so the 猀琀udent can answer through multiple choices and 
that prepare the 猀琀udent to participate the international competitions. 
This book is an expansion for the series of developed Maths  books for primary 

猀琀age 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 猀琀udent will gain 
scienti昀椀c and practical skills and develop their intere猀琀 to 猀琀udy Maths . 
 We hope God help us to serve  our country and our sons

                                                                                                       Authors
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lesson  5-1

lesson  5-2

lesson  5-3

lesson  5-4

lesson  5-5

lesson  5-6

Geometry                                       

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 speci昀椀c di猀琀ances 
and organized in a professional geometric way.

Regular polygons and Interior, Exterior and Central Angles.

Solid Shapes and Composite Solid Shapes

Coordinate Plane

Transltion, Re昀氀ection and Symmetry
Congruence and Similarity

Problem Solving Plan ( make a model )

5Chapter
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Right RightFront FrontTop Top

1 3

42

5 6

19

7

9

10

8

15

18

16 17

20

A 5,5( )  , B 6,7( )  , C 8,7( )  , D 9,5( )

A 3,5( )  , B 5,5( )  , C 4,7( )  A 1,1( )  , B 1,4( )  , C 3,1( )  , D 3,4( )

A 1,-1( )  , B 4,-1( )  , C 1,-4( )  , D 4,-4( )   

A 1,2( )  , B 1,8( )  , C 3,5( )  

A 1,1( )  , B 1,4( )  , C 2,3( )  , D 2,5( )   

A -1,-1( )  , B -2,-3( )  , C -6,-1( )  , D -4,-3( )

2 n-3( )+5          ,     n=4

x
2
+2x+2           ,     x=-1

x
2

2
+3x+7          ,     x=4

2x

6
+8                ,     x=-3

11

12

13

14

Detemine the points on the squares web and de昀椀ne  the resulting shape.

De昀椀ne some of the simple plane shapes from the following component shapes 

Plot the points on the coordinate plane then 昀椀gure out the resulting shape for each of the follow-

ings.

Find the value of algebraic 猀琀atement of each the followings by using the given variable.

Draw on the net of the square of the following three projection.

Determine the shape whose projections are given as shown in the followings.

Determine a model of a peripheral alignment using a pattern of squares and isosceles trian-

gles.

Pretest                                       

A ( 1,2 ) , B ( 5,4 ) , C ( 5,2 ) , D ( 1,4 )
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In the picture on the side, there 

are traffic signs with different 

shapes including regular and ir-

regular polygons.

Classify the convex and con-

cave polygons.

STOP

[ 5-1 ] Regular polygons and Interior, Exterior and 

Central Angles.

Idea of the lesson:

*describing the polygons, 

determinating them and 

determinating the interior, 

exterior and

central angles and measur-

ing them.

Vocabulary:

*Interior  angles

*Exterior angles

*Central angles

*Cononvex polygon

*Concave angles

Introduce the shapes in learn paragraph and ditermin whether they are concave or 

convex polygons.

Learn

[ 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)

STOP

A convex quadrilateral polygon 

because all points of its diagonals are inside the polygon.

A concave hexagon polygon 

because it contains diagonal out of the polygon (hexagon)

A convex octagon polygon 

because the points of its diagonals are all inside the polygon 

(octagon).
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60°

60°

60°

60°
60°

60°

45°

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) × 180o 

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 360ْ .

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 
 360ْ

n

Find the central angle of the polygon in example 2

Write the rule = 
 360ْ

n
                

The number of sides in a hexagon is 6.  

So sub猀琀itute 6 for n =  360ْ
6

So the Measure of the central angle  in a regular hexagon is 60ْ

Find the measure of each exterior  angle in a regular octagon.

 sum of  exterior angle of the regular polygon is 360ْ .

There are 8 congruent interior angles so there are 8 congruent exterior 

angles = 
 360ْ

8

The measure of each exterior angle in an octagon is 45ْ

[ 5-1-2 ] Interior, Exterior and Central angles in Polygons

Example (2)  Find the sum of Measure of  the interior angles in a regular hexagon.

Example (3)

Example (4)

Write the rule : (n-2) × 180o

The number of sides in a regular hexagon is 6. 

So sub猀琀itute 6 for n: 180o x (6-2)

So the sum of Measure of the interior angles in a hexagon is : 720o
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What‘s the measurement of the central angle of the regular polygon in 

the following ?

Which polygon has a total interior angles of?

            540ْ                         1260 ْ                        1620 ْ  

Sum of  interior 

angles

polygon Number of

sides

18003

4

pentagon

43

6 7

2

5

9 10

13

16

8

Heptagon 

7 sides 7 vertices

Octagon

 8 sides, 8 vertices

Nonagon

 9 sides, 9 vertices 

11

14

12

15

Complete the following table.

Which of the following polygon is concave and which is convex?

Find the measurement of each interior angle in the following

 polygons:

1     

Make sure of your under猀琀anding

Question 1
is similar to
example 2

Que猀琀ions 2-7 
are similar

to example 1

Que猀琀ions 2-7 
are similar

to example 1

Que猀琀ions 8-10 
are similar

to example 2

Questions 14-16
are similar to

example 3
Pentagon                Octaagon            Decagon         
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26

27

18

2019

2221

23

24

25

17

Which of the following polygon is concave and which is convex?

Find the measurement of each exterior angle of the following polygons 

Open problem: give an examples of two polygons (triplex, pentagon) that represent things in 

life and 昀椀nd the measurement of their interior, exterior angles.

Challenge: which regular polygon has a central angle of 90ْ  ?

Explain the relationship between the number of a regular polygon`s sides 

and the measurement of each interior angle it contains.

Think

Solve the Exercises

Solve the problems

Write

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?

Chemi猀琀ry:  what polygon forms the molecule of hydro-

gen with oxygen in the picture?

what is the sum of measurement of its interior angle?
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Solid Shapes and Composite Solid Shapes

Idea of the lesson:
Di猀琀inguishing the Polyhe-

dron forms (solid shapes) 

and the composite Polyhe-

dron forms and determining 

the number of faces, vertices 

and edges of each Polyhedron 

form (solid shape)

Vocabulary:
*Face        *Edge

* Vertix    *Prism

*Base

The Iraqi museum is one of the 

bigge猀琀 and olde猀琀 museum in 
Iraq. It was e猀琀ablish in 1923. 
It contains monumental groups 

chronicling Mesopotamia.

 The entrance of the Iraqi mu-

seum is represented by poly-

phonic forms (solids). The gate 

is composed of a rectangular 

parallelepiped.

You have previously 猀琀udied 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.

Shape Properties

Pyramid

Cone

Cylinder

Sphere

Prism

It has at lea猀琀 three triangle faces, one base in the 
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 

has one vertex.

It has two parallel and congrueut circular bases. 

It has no vertices nor edges.

All the points on its surface have the same di猀琀ance 
from the center  are far away from the sphere due 

to di猀琀ance from the center are equal. It has no 
forces, bases, edges or vertices.

It has at lea猀琀 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.

[ 5-2 ]

Properties of Solid Shapes        

    
Example (1)

Learn

What are the properties of solids ?
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Determine the base for each solid shapes and then classify it: 

 

    Circle, Cylinder          Triangle, Pyramid                           Triangle, triangular prism    

Example (2)

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 consi猀琀s of 
i) quadrilateral prism ( rectangular parallelepiped )

ii) 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.

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 consi猀琀s of 
cone : one base , one vertice no face , no edge . 

cylinder : two bases , no vertices , no edge . 

Classify the composite  solid shapes which is formed the composite  solid and 

determine only the number of faces and vertics :

the composite solid shape consi猀琀s of 
cube : six faces , eight vertices and 12 edges. 

sphere : no faces and no vertices. 

Cube

Rec.pa.

Example (3)

Example (4)

Example (5)
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solid shapes

5No. of faces

No. of edges

6No. of vertices

1

432

8

11

5

9

6

10

7

 Fill the blanks in the following table:

Determine the base shape of the followings and classify them.

Classify the composite solid shapes and Determin the number of bases faces, edges and 

vertices of the following :

Classify the composite solid shapes and Determin the number 

of bases, faces, edges and vertices of the following :

Make sure of your under猀琀anding

Solve the Exercises

Que猀琀ions 5-7 
are similar

to examples 3-4

Que猀琀ious 2-4 are 
similar

to examples 5
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12

13

14

15

16

17

18

19

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 昀椀gures 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.

Use the properties you have learnt about solid geometrical shapes to compare between 

quadrilateral prism and quadrilateral pyramid.

What is the solid geometrical shape which has one base and only triangular faces. 

Use the near by geometrical shapes to determine the following :

 

Two parallel planes                     

 Two intersecting lines               

 Two points that formed a diagonal when aline drawing

  between them

the name of solid trinagular shape which has curved face and has no vertex on 

and no edges.

Think

20

21

A

B C

D

FE

A B

FE

C D

HG

Solve the problems

Write
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Y-axis

Y-axis

X
-a

x
is

X
-a

x
is

origen
point

Quadrant II

Quadrant III Quadrant IV

Quadrant I

0,6( )

5,3( )

-2,1( )

-5,-2( )

3,0( )

4,−4( )

+,+( )−,+( )

−,−( ) +,−( )

F

C

B

D

A

C

Coordinate Plane

Idea of the lesson:

*Representation ordered 

pairs and recognizeditin 

coordinate plane.

Vocabulary:

* Coordinate plane  

* X-axis

* Y-axis 

* Origin

* Coordinates of  the point

* Ordered pairs

The coordinate plane consi猀琀s of 
the intersection of two per-

pendicular 猀琀raight lines. The 
horizontal 猀琀raight line is known 
as the x-axis and one vertical on 

it is called the y-axis. They both 

intersect at a point called the 

origin.

Determine each points belong to  which quadrant 

in the given coordinate plane.

[ 5-3-2 ] Representing points in coordinate plane

Points are represented on a coordinate plane by ordered pairs (x,y). An ordered pair consi猀琀s of two numbers. The 昀椀r猀琀 
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 )

Represent each ordered pair with a point on the coordinate plane and 

determine which quadrant each point is located at.

i) ( 5,3 ) Located in the 昀椀r猀琀 quadrant
ii)  ( -2,1 ) Located in the second quadrant

iii) ( 0,6 ) Located on y-axis

iv) ( -5,-2 ) Located in the third quadrant

v) ( 3,0 ) Located on x-axis

vi) ( 4,-4 ) Located in the fourth quadrant

[ 5-3 ]

Learn

[ 5-3-1 ] Recognized quadrants in coordinate plane

The coordinate plane is divided into four parts known as quadrants; 昀椀r猀琀 quadrant, second 
quadrant, third quadrant, and fourth quadrant.

    
Example (1)

Example (2)

i) Points A,B,C are located in the 昀椀r猀琀 quadrant
ii) Points D,E,F  are located in the fourth quadrant

Link the points of the 昀椀r猀琀 and fourth quadrants, what do you 
notice?

Two triangles have the same angles , sides and area . 

Y-axis

2,-3( )
F

X
-a

x
is1,1( )

1,-1( )

2,3( )
A

B
C

D E

6,1( )

6,-1( )



115

Y-axis

X
-a

x
isA

C

B

[ 5-3-3 ] Determination of coordinates points in coordinate plane by 
ordered pair

i) Coordinates of point A

move from the origin to the left and count four 

units. A(-4 , 0)

ii) Coordinates of point B

move from the origin to the right and count two 

units. and upward 昀椀ve 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)

Determine the coordinates of each point in the given coordinate plane.

Start from the origin, move 

two units to the right and two 

units downwards to 昀椀nd the 
point (2,-2) at Al-Qadisiya 

City, it is in the fourth quad-

rant.

Start from the origin and 

move four units upward to 

昀椀nd the point (0,4) in Kirkuk 
City, it is located on y-axis.

Determine at less two points 

at following ( Basra, Ninawa, 

Anbar ) 

The map was divided to a coordinate plane where the x-axis represents the di猀琀ance 
crossed to the right or to the left and y-axis represents the di猀琀ance crossed upwards 
or downwards. Which city is the point (2, -2) located at.? In which quadrant?

Example (3)

Example (4)
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1

2

3

4

5

10

14

6

9

13

20

8

12

19

23

7

11

18

22

17

21

4,-1( )-2,0( )0,1( )-3,-2( )

-2,5( )0,4( )0,-5( )

A

B

C

D

E

F

4,3( ) 5,-6( ) -2,9( ) 8,0( )

Y-axis

X
-a

x
is

4,-6( )

6,0( ) -1,-7( )

A B

C D

E F

G
H

4,5( )

Y-axis

X
-a

x
is

A

B

C

D

E

F

Determine the quadrant of each point belongs to, then write the ordered 

pairs.

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?

15

16

Determine the quadrant of each point belongs to 

given coordinate plane and write the ordered pair 

of each point.

In the que猀琀ion (15) link the points in each quad-

rant what you note?

Draw the coordinate plane on a graphing paper then represent each ordered pair with a 

point, and name it, then determine the quadrant or axis it is at?

Make sure of your under猀琀anding

Solve the Exercises

Que猀琀ions 1-6 
are similar

to example 1

Que猀琀ions 7-14 
are similar

to example 2
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مثل ال䐧زواج المرتبة في المستوي ال䐥حداثي وارسمْ قطع مستقيمة لتصل بين النقاط في كل ربع، اذكر 
أسم الشكل الذي حصلت عليه واذكر في أي ربع يقع .

       A (0,2)         , B(0,-2)     , C(2,2)     , D(2,-2) 

 

       E(-6,-3) ,    F(-3,-1)   , G(4,-1) ,   H(4,-6)   

                                          

31

33

32

34

24

25

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?

2926 27 28Egypt Sudan Iraq Algeria

30
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.

Geography: use the coordinate lines and determine some points which 昀椀xed the following:

Mention the x-axis of a point on y-axis.

Mention the y-axis of a point on x-axis.

Open problem: The quadrant where a point is located can be determined without the need 

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 di昀昀erent from that of the 
point (2,-2).

Three ordered pairs representing a right triangle when representing them on the 

coordinate plane .

Think

Solve the problems

Write
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vertical axis of symmetry

Horizontal

Axis of symmetry

Translation, Re昀氀ection and Symmetry

The idea of the lesson

* Learning the translation, 

re昀氀ection and symmetry 
and drawing them.

Vocabulary:

* Translation

* Re昀氀ection
* Symmetry

* Axis of symmetry

* Line of re昀氀ection.

Symmetry is aproperty many things can be 

described with such as Symmetry shapes. 

A human is said to be symmetric as well 

since his right half is symmetric to his left 

half.

A symmetric shape around on axis can be pleat on a 猀琀raight 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)

Is there an axis of symmetry for the human in the 

picture in Learn paragraph?

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.

Determine the axis of symmetry for the following shapes.

 There are no axes

of symmetry

It has many axes 
of symmetry 
 (Horizontal , Vertical and 
Diagonal )

Vertical

Axis of symmetry

[ 5-4 ]

Learn

[ 5-4-1 ] Axes of Symmetry

Example (1)

Example (2)
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Y-axis

X
-a

x
is

′A ′B

′C′D

AB

C D

Re昀氀ection image

Y-axis

X
-a

x
is

′A ′B

′C

C

BA

A

A

B C

B C

 [ 5-4-2 ] Re昀氀ection

Re昀氀ection: is the transfer of a shape to its opposite / re昀氀ected image for example, the shape of let-
ter P according to a vertical line (re昀氀ection axis) or (a mirror) is q.

i) Look at the points on the shape, what is their ar-

rangement? 

The points A,B,C are arranged in clockwise direction.

ii) How does their arrangement seem in the weter? 

They are now anti-clockwise are arranged C,B,A .

In the given picture, compare the shape of 

the bird with its picture in the weter.

i) Find the ordered pairs which represents each points of

 A B C D .

ii) Find the number of units between each vertex and the 

re昀氀ection line.
iii) Create a point to each vertex on the other side of the 

line with the same di猀琀ance.
iv) Link the new vertices (points) to form of its re昀氀ection 
image A َ B َ C َ D َ.

Copy the shape ABCD on a graphing 

paper then draw its image for a re昀氀ection 
accross line shown.

  [ 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. 

i) Move each vertex of tringle  ABC, 5 units right and 3 

down. The translation of point A ( 2,1 ) is represented by

(2-5, 1-3) in order to be A َ  (-3,-2)
The translation of point B ( 6,1 ) is represented by (6-5, 1-3)  

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)

ii) Link the new vertices to form the image of triangle after 

translation Aَ B َC َ

Copy the triangle ABC on a graphing paper then draw its translation image by 5 

units to the left and 3 down.

Example (3)

Example (4)

Example (5)
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3

8

2

7

1

6

4

5

11

12

∀ ∈ ∞
Y-axis

X
-a

x
is

A

B

C

D

Look at the shapes in the following pictures and mention their axes of symmetry? If it’s found!

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 re昀氀ected image with respect to the x- axis and write the 
vertices coordinates.

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)?

Use the shapes shown below and determine if the letter has an axis 

of symmetry , draw all symmetry axes if it’s found.

9

10

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:

Re昀氀ection with respect to the y-axis.

Translation of one unit to the left and 4 down.

Translation 3 units to the right and 2 units up ward.

If the rhomboid was translated 4 units to the right and 

1 upwards. What are the coordinates of point C َ?

Make sure of your under猀琀anding

Que猀琀ion 4 
is similar

to example 4

Que猀琀ion 5 
is similar

to example 5

Que猀琀ions 1-3 
are similar

to example 2

Solve the Exercises
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1817

14 15

16

13

20

19

Copy these shapes on a graphing paper then draw the re昀氀ection image with respect to the line as 
shown.

Describe the type of the symmetry if it’s found.

Describe the kind of translation for each shapes, if its found.

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 昀椀nd the radias of the circle? what do you notice .

Hand works : Show re昀氀ectinos for some shapes in the following picture 
and show the parts that havenُt translation. 

Challenge: Suppose that point A َ(-3,5) is an image of apoint A (3,5) in the re昀氀ection, 
which axis was the re昀氀ection made up on ? Find the re昀氀ection without graphing according 
to which axis. Explain the answer

A real-life problem where translation is used on a certain shape.

Solve the problems

Think

Write

21

22

Numerical Sense: Draw the octagonal on the graph paper then draw its re昀氀ection with re-

spect to the y- axis. Write its coordinates after the re昀氀ection.
The coordinates are A ( 2,2 ) , B ( 3,2 ) , C (1,3 ) , D ( 1,4 ) E ( 2,5 ) , F ( 3,5 ) ,

 G ( 4,4 ) , H ( 4,3 ) 
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Congruence and Similarity

Idea of the lesson
Determining the congruent 

shapes, and di猀琀inguishing the 
similar shapes, and 昀椀nding the 
measure of an angle, and the 

unknown length in a pair of 

congruent shapes.

Vocabulary:
Congruence

Similarity

Corresponding angles

Corresponding sides

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?

Congruence; is the equality of sides and angles of a polygon with those of another polygon. The symbol of 

congruence is ‘ ~= ’ .

In learn paragraph above, both squares at the middle with blue colour are congruent 

to check that you can simply put the 昀椀r猀琀 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.

Di猀琀inguish the congruent shapes in each picture

The group of balls are 

not congruent, since 

each one has di昀昀erent 
shape and size.

All toys in the picture 

are not congruent.

In the picture above all 

shapes are congruent.

[ 5-5 ]

Learn

  [ 5-5-1 ] Congruence

Example (1)

Example (2)
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AB =DE = 5cm

AC=DF=3cm

BC=EF=4cm

△ABC ≅  △DEF

A

B C

D

EF

5c
m

5cm

3cm 3cm

4cm 4cm

114
!

114
!

66
!

66
!

114
!

114
!

66
!

؟

E

F I

L

8cm

6cm

A

B C

D

4cm

6cm

G

HJ

K

8cm

12cm

AD

EL
=
DC

LI

AD

KG
=
DC

GH

AB

EF
 ⇒  

6

8
 = 

4

6

3

4
 ≠ 

2

3

AB

KZ
 ⇒  

6

12
 = 

4

8

1

2
 = 

1

2∴  ABCD ∼ KJHG

 

 [ 5-5-2 ] Congruence Polygons

-Two triangles are congruent if their sides are congruent. 

-Shapes which are containing more than three sides mu猀琀 congruent in sides and measure of their angles.
-If two polygons are congruent we can 昀椀nd the measure 0f an unknown angle or length of an unknown side.

Are the two triangles 

congruence?

If each side of the 昀椀r猀琀 
triangle congruence each 

side of the second then 

both triangles are con-

gruence. 

Find the measurement of the unknown angle for the given shape. 

Since both shapes are congruent then 

the measurement of their angles are 

congruence as well. So the measurement of 

the unknown angle in the 昀椀gure is 66ْ  .

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.

Which of the followings  quadrangles 

are similar to rectangle ABCD ?

In order the quadrangles to be

similar their corresponding sides 

mu猀琀 be proportional such that :
The shape of the blue quadrangles is 

not similar to the shape of   the yel-

low quadrangles since the length of 

their sides are not proportional.

The shape of the blue quadrangles is 

similar to the shape of the red quad-

rangles since their sides are propor-

tional.

  [ 5-5-3 ] Similarity

Example (3)

Example (4)

Example (5)

, ,
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1 2 3
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4 5
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Di猀琀inguish the following congruence shapes:

Find the measurements of the unknown angles and lengths 

of the unknown sides in the following congruency shapes:

Di猀琀inguish the congruence shapes:

Find the measurements of angles, and lengths of the unknown sides 

the following congruency shapes.

Make sure of your under猀琀anding
Que猀琀ions 1-3 

are similar
to example 2

Que猀琀ions 4-5 
are similar

to example 4

Solve the Exercises
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1 2

3

5

4

6

The idea of the lesson

Solve the problems by us-

ing a plan (make a model)

UNDERSTAND

PLAN

Zeina tried arranging 3 cubes in dif-

ferent ways. What are the possible 

ways to arrange the three cubes in 

di昀昀erent ways and side by side?

What are the givens in the problem? 3 colouer cubes that mu猀琀 be ar-
ranged side by side.

What is asked in the problem? Number of  possible ways possible in 

order to do that.

How the solve the problem? Make a model to clarify those di昀昀erent 
ways of arranging the cubes.

CHECK Check the above pictures which amang all possible di昀昀erent ways of arranging 
the cubes.

SOLVE

Promblem Solving Plan ( make a model )[ 5-6 ]

Learn
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1

2

3

4

Problems

Patterns: How many squares are there in the shape No.8 according to the following pattern?

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 lea猀琀 number of paintings she 
can draw/paint with 10 kits?

Kitchin tools: Aleen has 6 coloured cups, she wanted 

to o昀昀er juce in 5 di昀昀erent cups , how many times she 
can do it ?

shape ( 1 ) shape ( 2 ) shape ( 3 ) shape ( 4 ) 
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Chapter Te猀琀

Y-axis

X
-a

x
is

?

3

11

4

12

5

13

What is the polygon which the sum of its interior angles 1980o? and what is  the magnitude of its 

exterior angle?

What is the polygon which the sum of its interior angles 1800o and what is  the magnitude of its exterior 

angle?

1

2

Which one of the polygon is concave or convex?

Determine the quadrant of each points on 

the coordinate plane. 

Represent each ordered pair in questions 6. 

Copy the shape on a graphing paper 

and then drow its re昀氀ection  image and 
transltion image by 5 units up wards.

6

7

Find the of number of the  faces , edges 
and vertices for;

8

9

10

hexagon pyrimid

heptagon prism

Draw the symmetry axes and name it if its found.

Find the length of missing side in

the following 昀椀gure ?
14

15 Draw a hexagon on a grid paper and determine its points and divide it into congruent triangles 

and 昀椀nd the number of triangles, draw the translation of a hexagon by 2 units down for each 
point . 

6 m6 m

4 m
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6
Chapter

Measurement : Area and Volume

Rate e昀昀ect (scale) on the perimeter and area (Enlargment 
and Reduction)

Volums of three-dmensinal geometric shapes 

(cube\ parallepiped)

Lateral area & total surface area of three dimensional geometric 

shapes (Cube/Parallelpiped)
Rate e昀昀ect (scale) on the volume and surface area (enlargement 
and Reduction)

Surface area and Volume of compound three dimensional shapes

Paving Area

lesson  6-1

lesson  6-2

lesson  6-3

lesson  6-4

lesson  6-5

lesson  6-6

Ziggurat UR oldest temple in the city of Nasiriyah rised above the ground by three layers the 

base dimensions of the 昀椀rst layer 34m × 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 昀椀rst volume of the layer = 11m × 34m × 26.5m

                                            = 9911m3
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1

4

2

5

3

6

7

8

5 cm 16 cm

25 m

5m

10 cm

6cm4 cm

8 cm

5 cm

Calculate the area of the parallelogram whose base length is 20cm and height is 5cm.

Calculate the area of a trapezoidal, the length of both of its bases are 6m and 8m, 

its height is 5m.

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 616cm2, calculate its circumference.

The circumference of a circle is 132cm, calculate its area.

Find the area of each of the folowing.

A circular garden with radius 25m is surrounded 

by a paved gangway of 5m width. Calculate the 

area of the gangway and its (outer) circumference.

Pretest 
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c

c

[ 6-1] Rate e昀昀ect (scale) on the perimeter and area (Enlargement 
and reduction)

Idea of the lesson

The enlarement and 

reduction e昀昀ect of
 geometrical shapes on their 

perimeters and 

areas.

Vocabulary

*Dilation. center of 

dilation. 

*Dilation

*Dilation coe昀케cient. 
*Enlargment 

* reduction 

The following 昀椀gure shows a grid. Each 
square on the grid is 2cm. Re-draw the ir-

regular pentagon using a grid whose each 

square side is 4cm in length.Use point “A” 

as a start point.

Measure the length of the sides in the 昀椀gure in both cases. Com-

pare them and conclude the relation between two measurements.

Now, guess the length of the side of the square paper in the grid 

to make a second copy of the shape such that its dimensions 

would be half of those of the 昀椀rst copy (original shape).

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 昀椀x it in order 
to adjust the shape measurements.

Dilation coe昀케cient: 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 
1

3
 as coef-

昀椀cient.

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 昀椀nd that it is one square. As a conclusion, 
the circle’s radius was dilated by coe昀케cient 

1

3
.

Learn

[ 6-1-1 ]The Concept of Extensibility and Center Dilation
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P = 2 × (L+W) = 2 × (100+52) = 304 cm

A = L.W = 52 ×100 = 5200cm2

L = 
3

4
 × 100 = 75cm ، W = 52 × 3

4
 = 39 cm

P' = 2 × (39 + 75) = 228 cm 

A' = L .W = 39 × 75 = 2925 cm2

A' B' 6 C' D' 6
= = 2 , = = 2

AB 3 CD 3

A' D' 4 B' C' 4
= = 2 , = = 2

AD 2 BC 2

B (4 , 1) → B' (8 , 2)
C (4 , 3) → C' (8 , 6)

A (1 , 1) → A' (2 , 2)

D (1 , 3) → D' (2 , 6)

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 coe昀케cient be 2.

Obviously the dimensions of the rectangle are 2,3 of the squared 

units. Draw rectangle Aَ Bََ Cَ Dَ  with dimensions 4,6.

Notice that;

Such that;

So, rectangle Aَ Bَ Cَ Dَ  is enlargment in of the
 rectangle ABCD and the coe昀케cient 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 coe昀케cient of 3

4
, how 

would the perimeter and image area be?

And when reduction is applied the image dimensions 

become as follows

Such that;

Notice that;

pَ
P

 = 
228

304
 = 

3

4
 , 

A

Aَ  = 
2925

5200
  =  

9

16
=  

3

4
 × 

3

4
   

L

W
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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 e昀昀ect of;
A) enlargement in with coe昀昀cient 2

B) reduction with coe昀昀cient 
1

3  and calculate its perimeter 

and its area.

1

2

3

4

5

 i) A (0 , 3) , B (2 , 1) , C (0 , -2) , D (-2 , -1)  coefficient of dilation = 4

   ii) A (-3 , 2) , B (3 , 3) , C (5 , -2) , D (-2 , 0) coefficient of dilation =  

2

3

dilation center A   dilation center B          dilation center C

coefficient of dilation 2               coefficient of dilation 
1

4
               coefficient of dilation 

2

5    

If we check examples 2 and 3 we conclude that.

 The dilation whose coe昀椀cient is greater than 1 leads to enlargement that the shape’s dimensions are dilated by the same 
amount of the dilation coee昀椀cient.
 The ditation whose coe昀케cient value is between 0 and 1 leads to redution that shape’s dimensions are dilated out by the 

value dilation coe昀케cient.
 The dilation  coe昀케cient of the perimeter (enlargement or reduction) is the same as the expansion coe昀케cient of the 

shape’s dimensions.
 The dilation coe昀케cient of the area (enlargement or reduction) is the square of the dilation coe昀케cient of the shapes 

dimension.

On a grid, graphically show a right triangle whose vertices are A(2,1), B(2,4), C(5,1), 昀椀nd 
its area, then graphically show the triangle resulting from enlargement in by the coe昀昀cient 3.

On a grid, draw the following shapes then draw their dilation by using the 

given information.

Find the coordinates resulting from the expansion of the quadrilateral shape ABCD in 

each of the following cases using the given expansion coe昀케cient if the center of dila-

tion is the origin point.

If you knew one of the polygons in the given 昀椀gure is an exdilation 
of the other. Find the coe昀케cient and show whether it is enlarge-

ment or reduction.

[ 6-1-2 ] Enlargement and Reduction          

Make sure of your under猀琀anding

Solve the Exercises

Que猀琀ions 1-2 are similar
to examples 1,2
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6

7

8

9

10

11

m

Challenge: An irregular geometrical shape. Describe its picture under the e昀昀ect of expansion 
of coe昀케cient (3).
Open Problem: Graphically represent a square, then show an image of it under the e昀昀ect of 
dilation with coe昀케cient greater than 1. Then represent the resulting image dilated by a coef-
昀椀cient less than 1. Expect the value of dilation coe昀케cient 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 e昀昀ect 
of dilation as in the following cases;

i) the dilation coe昀케cient is 1
ii) the dilation coe昀케cient is 0

A general mathematical formula to 昀椀nd the new coordinates of the ordered pair (x,y) under 
the e昀昀ect of dilation by coe昀케ecient “k”.

Solve the problems

Think

Write

bed room bed room 

guests 

room 

sitting room

W-CW-C

bath

Abdulla designed a scheme of a part of the Freedom 

Statue with dimensions of 50cm, 15cm. If he wanted to 

reduction the scheme using the coe昀케cient 
1

5  , calcu-

lated the perimeter and the area of the redution scheme.

Design: Ahmed is a construction engineer who is used 

to full昀椀lling the projects of building residental buildings 
in his daily notebook, and when the desing is 昀椀nished he 
dilation it in by a coe昀케cient 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

3
.

What is its height after being dilated?
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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.

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 classi昀椀ed according to its base 
shape. So the prism is quadrilateral if its base 

had a quaternary shape as in the cube and 

cuboid (parallelpiped).

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 = L x L x L

Where V is volume of the cube and L represents the cube 

edge.

[ 6-2] Volums of three-dimensional gemetric shapes ( cube\ 
parallelpiped )

Learn

[ 6-2-1 ]  Cube         

Vertex : is a point where three or 

more edges intersect

Edge : is a segment 

that formed by the 

intersection of two 

facesFace : is a square

L

L

L
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V = L × w × h

V = 8 × 4 × 3 = 96 

So parallelepiped volume is 96 cm3

V = L × w × h

V = 8 × 8 × 10

V = 640

 So parallelepiped volume is 640 cm3 

V = L × w × h

V = 1.5 × 0.5 × 1

V = 0.75

 So the volume of water needed to fill the    

bowl is 0.75 m3

8 cm

10 cm

8 cm
4 cm

3 cm

length

w
id

th

h
ei

g
h
t

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

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

two opposite faces in it are congruent.

Its volume is measured as follows;

V = base area x height

V = L x w x h

Where “L” is base length, “w” is base width, and “h” is 

height

Example (4) Find the volume of the parallelepiped whose its dimensions are 8cm, 4cm, 3cm.

Use parallelepiped volume rule in symbols;

Substitute and simplify

Example (5) A parallelepiped of squared base whose its edge length is 8cm and the height is 

10cm. Find its volume.

Use parallelepiped volume rule in symbols;

Substitute and simplify

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 昀椀ll it.

 [ 6-2-2 ] Parallelepiped        

L
W

h
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What is the edge length of a cube whose volume is 1000cm3?

What is the height of a parallelepiped whose volume is 48cm3 and base area is 12cm2?

A parallelepiped of a squared base and 10cm height. If its volume is 90cm3, what’s the side 

length of its squared base?

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 昀椀ll it.

Calculate the volume of the lower shadowed part of the bird house in 

the 昀椀gure.

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 5cm were put side by 

side. What is the resulting shape and its volume?

Numerical Sense: Which of the following has a better e昀昀ect on the parallelepipedُs volum ?

A) Doubling its base area.

B) Doubling its height.

Explain your answer with anumerical example.

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 

of its base length.

Make sure of your under猀琀anding

Solve the Exercises

Solve the problems

Think

Write

Que猀琀ion These 
que猀琀ions can be solved 

by the same way as 
examples 1 and 4.

1  Find the volume of a parallelepiped whose base length is 8cm, and its 

width is 4cm, and height is 4cm.

2  What is the volume of a cube whose edge length is 4.5cm?

3  A parallelepiped whose height is three times its base length. If its base 

length is 8cm and width is 4cm. What is its volume?

3m
3m 1.5m

8m
5m

3m
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[ 6-3]
Lateral area & Total Surface area of three dimensional 
geometric shapes (Cube/Parallelepiped)

Idea of the lesson

Know how to 昀椀nd the 
side surface area and total 

surface area of the cube 

and the parallelepiped.

Vocabulary

* Cube edge length

* Length

* Width

* Height.

Learn

The lateral area of a cube is the area of 4 squares. 

While the total area is the area of 6 squares.

The lateral area of a parallelepiped is the area of 

four rectangles. Each two opposite rectangles have 

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 = 4 x L x L

Where A is the laterl area and “L” is the cube edge length.

Total area: is the area of the six squared faces located on the 
surface of the geometric shape. that means it is the area of six 
squares, so;

Total area = 6 x edge length x edge length
TA = 6 x L x L

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 = 4 x L x L

Substitute and simplify

LA = 4 x 12 x 12 = 576

So the lateral area of the cube is 576cm2

Use cube’s total area rule by symbols 

TA = 6 x L x L

Substitute and simplify

TA = 6 x 12 x 12 = 864

So the total area of the cube is 864cm2

[ 6-3-1 ]  Cube         

square

square

rectangle

rectangle

re
ct

an
gl

e
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[6-3-2]      Parallelepiped     

Example (2) A cube whose lateral area is 16cm2. Find;

1- Its edge length 2- Its volume

Write the rule of cube lateral area

LA = 4 x L x L

Substitute

16 = 4 x L x L

Use multiplication and division propety L x L = 
16

4
L x L = 4 simplify

L = 2

Then L(edge length) = 2cm

Write the cube’s volume rule V = L x L x L

V = 2 x 2 x 2  Substitute

V =8 Simplify

V = 8cm3   

So the cube’s volume is 8cm3

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 = 2 x ( L + W ) x h

Where  A  represents lateral  area, L is base length, W is 

base width and h is height.

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) x h] + [2 x L x w]

Where TA represents the total area, L is the base length, w 

is the base width, h is height.

base

base

lateral faces

W

L

h
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T A = 2(L+w) × h + 2 × L × w 

Substitute and simplify

T A = 2(8+4) × 3 + 2 × 8 × 4 

 = 2 ×12 × 3 + 64 = 136
So, the total area of the parallelepiped is 136 cm2

T A= 2(L+w) × h + 2 ×L × w 

T A= 2(5+3) × 2 + 2 × 5 × 3 

T A= 32 + 30 = 62 

So, the area of the carton board needed to make the matches box is 62 cm2.

L

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) x h

Substitute and simplify

LA = 2 (8 + 4) x 3 = 2 x 12 x 3 = 72

 So, the lateral area of the parallelepiped is 72cm2

Use the total area rule of the parallelepiped in symbols;

Example (4) Matches box: the box is in the form of a  parallelepiped whose dimen-

sions are 5cm, 3cm, 2cm. Calculate the area of the carton board needed to 

make it.

A parallelepiped base length is 8cm, its width is 4cm and height is 8cm. What is its total 

area?

A cube’s edge length is 2.4 cm. What is its lateral area?

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?

A parallelepiped whose dimensions are 3cm, 5cm and 6cm. Calculate each of its lateral 

area and total area.

A parallelepiped whose base is square has edge length of 5cm. Its height is 10cm. Cal-

culate the lateral area and total area of the parallelepiped.

A parallelepiped  whose lateral area is 48cm2 and its base perimeter is 12cm. 昀椀nd its 
height.

A parallelepiped whose base is square has height of 10cm. If its lateral area is 280cm2, 

昀椀nd the edge length of its square base.

Make sure of your under猀琀anding

Solve the Exercises

Que猀琀ions 1-2 are similar
to examples 3,4
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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.

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, 

昀椀nd its lateral and total area.

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 昀椀gure. Cal-
culate the total area of the geometric shape.

Open problem: Consider a parallepiped water tank with a 

square base and height 昀椀ve times of its base. If you know 
that the cubic volume of water inside it as 40m3, what is the 

height of the tank?

Numerical sense: which of the following has a greater e昀昀ect 
on the lateral area of a parellepiped;

A- doubling its base area

B- doubling the height

Explain your answer by a numerical example. 

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.

Solve the problems

Think

Write
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Original cube volume           V = (L × L × L) = (1 × 1 × 1) = 1cm3  

Total area of the original cube          T A = 6 × L × L = 6 ×1× 1= 6cm2  

When magnifying the edge length by coe昀케cient of dilation (3), the edge length becomes 3×1 = 3 
cm = Lَ 
  Cube volume after dilation        V' = (Lَ  × Lَ  × Lَ ) V= (3 × 3 × 3) (1)= 27cm3 

    (T A)' = 6 × Lَ  × Lَ  = 6 × 3 × 3 = 54  cm2 Total area of the cube after dilation

3 cm 

1 cm 

Rate e昀昀ect (scale) on the volume and surface area 
(Enlargement and Reduction)

Idea of the lesson

The enlargement and 

reduction e昀昀ect of geo-

metric shapes on their 
volume and surface area.

Vocabulary

* Dilation

* Dilation coe昀케cient
* Enlargement

* Reduction

Learn

You have a cube whose edge length 
is 1cm and another cube whose edge 
length is 3cm.
 Find the volume and the surface area 
for both.
 Compare the volumes of both cubes 
then conclude the relation between 

them.
 Compare both areas then conclude the 
relation between them.

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 昀椀x it in order to 
adjust the shape measurements.
Dilation co昀케cient: is the ratio of the image dimensions to the original shape dimensions.

RULE 1:

If V represents the original cube volume and Vَ is the new volume after magnifying the edge length 
by diiation coe昀케cient k, so;
Vَ = k3 x V = (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 coe昀케cient k, so;
Aَ = k2 x A = (k.k) .A

Example (1) We try to check these two rules using the givens in “Learn” paragraph.

[ 6-4]

 Review of concept of Extensibiliy and center of dilaation         

⇒

⇒
⇒
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V = L × w × h =30 ×12 × 15 = 5400cm3 

L A = 2 × (L + W) × h = 2 × (30 + 12) × 15 = 1260cm2

V'=K3  .V = (k . k . k).V = (
1

3
 × 

1

3
 × 

1

3
) × 5400 = 

5400

27
 = 200cm3 

(L A)' = K2  .(L A) = (k . k). (L A) = (
1

3
 × 

1

3
) ×1260 = 

1260

9
 = 140cm2

V = (L × L × L) = (8 × 8 × 8) = 512cm3 

L.A = 4 × L × L = 4 × 8 × 8 = 256cm2 

V' = K3  .V = (k.k.k).V = (
3

2
 × 

3

2
 × 

3

2
) × 512 = 1728 cm3 

(L. A)' = k2  .(L A) = (K.K). (L A) =  (
3

2
 × 

3

2
) × 256 =

9

4
 × 256 = 576 cm2

RULE 3 :

If V represents the original volume of the parallelepiped and V َ is the new volume of it after being 

magni昀椀ed by dilation coe昀케cient k, so;
Vَ = k3.V = (k.k.k) .V

RULE 4:

If A represents the area (lateral or total) of the original parallelepiped and (Aَ ) represents the new 

area after magnifying by the dilation coe昀케cient k, so;
Aَ = k2 x A = (k.k) .A

Example (2) A parallelpiped of dimensions 30cm 12cm, 15cm,. A similar model was made with 

dilation coe昀케cient ( k = 
1

3
 ). Using the rules 3 and 4, 昀椀nd the volume and the 

lateral area of the mini model.

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 

coe昀케cient 3

2
, calculate the volume and lateral area of the magni昀椀ed model.

Model volume before magnifying

lateral area before magnifying

Volume & lateral area after magnifying
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A cube whose edge length is 5cm was dilated (enlarged) by coe昀케cient 3. Find its vol-
ume and total area after dilation.

A parallelepiped with a square base of 3 cm edge length and a heigt 昀椀ve times 
greater than the edge length. Find its volume, lateral area, total area. Then 昀椀nd 
the following;

i) Its volume under the e昀昀ect of dilation by coe昀케cient 4.
ii) Its lateral area under the e昀昀ect of dilation by 1

6
 .

iii) Its total area under the e昀昀ect of dilation coe昀케cient of 
1

13
.

A cube whose edge length is 1.2cm. Find its volume, lateral area and total area. 

Then 昀椀nd the following;
i) Its volume under the e昀昀ect of dilation by coe昀케cient 

1

4
 .

ii) Its lateral area under the e昀昀ect of dilation by 5.
iii) Its total area under the e昀昀ect of dilation coe昀케cient of 

5

9
 .

If you know the total area of parallelepieped is 13cm2 and its total area under ef-

fect of dilation (enlarging) is 52cm2. Find the coe昀케cient of dilation.

Make sure of your under猀琀anding

A parallepiped whose dimensions are 6cm, 3cm, 9cm. Find its volume and its lateal 

area under the e昀昀ect of dilation coe昀케cient of 
2

3
.

A piece of iron  is in the shape of a parallelepiped with a 

suquare base which has edge length of 10cm and height of 

120 cm, if reduction it by the coe昀케aent 
1

10
  , 昀椀nd its vol-

ume after the reduction .

If you know the lateral area of a cube is 32cm2 and that it is under the e昀昀ect of reduction that 
its lateral area was reduced to become 8 cm2. Find the coe昀케cient ofdilation.

Solve the Exercises

Que猀琀ions 1-4 are similar
to examples 3,4

10cm

?cm
120cm

?cm
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A cube of ice whose edge length is 5cm melts keeping its 

geometrical shape under the e昀昀ect of dilation coe昀케cient 
1

5
 

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 25cm. The cake 

dough’s height was 2cm. After getting it out of the oven, 

its height increased by dilation coe昀케cient 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 coe昀케cient of 1.5 Calcu-

late its total area after dilation.

Challenge: How can you turn a cube whose edge length is 3cm to a parallelepiped with the 

same volume by applying two di昀昀erent dilation on two of its dimensions?

Open problem: What would the coe昀케cient of a parallelepiped  dilation be, if the exdilation 
e昀昀ect on its dimensions was as follows; 
- length with the dilation coe昀케cient 3, width with the dilation coe昀케cient 5,  height with the 
dilation coe昀케cient 7

Numerical sense: If we enlarge a cube under the e昀昀ect of  dilation coe昀케cient of 5 then we 

reduced the resulting body by the dilation coe昀케cient of 
1

3
 . What do you expect the 昀椀nal 

coe昀케cient to be?

A general mathamatical formula to 昀椀nd 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 e昀昀ect 

of dilation coe昀케cient of 
1

3
 .

Solve the problems

Write

Think
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  5 cm   5 cm

Surface area and Volume of compound three dimensional 
shapes

Idea of the lesson

Finding the surface 

area and volume of 

compouns geometrical 

shapes.

Vocabulary

* Simple three dimen

*Sional shape

*Compound three 

dimensional shape

Two similar cubes whose each edge is 5cm were put one 

over the another as shown in the 昀椀gure so a compound 
three dimensional shape was formed. It is determined. The 

two simple three dimensional shapes which composed it. 

昀椀nd the surface area and the volume of the compound 
shape by multiplying the surface area of the compound 

solid and its volume.

Important note: When 昀椀nding 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.

We try to 昀椀nd 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 5cm.

We 昀椀nd the surface area and the volume of the cube as follows;

V = L × L × L = 5 × 5 × 5 = 125 cm3

S A = 6 × L × L = 6 × 5 × 5 = 150 cm2

We calculate the volume of the compound shape;

V = 125 × 2 = 250 cm3

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 = 5×5 = 25 cm2

So the surface area of the compound shape is 

S A = 2 × 150 - 2×25 = 300 - 50 = 250 cm2

[ 6-5]

Learn

 Find the volume and the surface area of a compound plane shape        

Example (1)
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2cmIn the following 昀椀gure, notice that the compound shape can 
be divided into three simple shap, one cube and two 

parallelepiped in equal dimensions.

To Callculate: The compound shape volume. We 昀椀nd the volume of the cube 
and parallelepiped volume of the cube

V = L × L × L = 2 × 2 × 2 = 8 cm3

volume of the parallelepiped.

V = L × w × h = 5 × 2 × 6 = 60 cm3

the total volume is = volume of the cube + 2 volume of parallelepiped 

V = 8 + 2 × 60 = 8 + 120 = 128 cm3

Buildings: The building in the picture consists of 4 symmetric 昀氀oors 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 昀氀oor) is equal to 2.5m .

What is the total volume and the lateral surface area of the buildings?

V = 4 × (L×L×L)

V = 4 × (2.5) × (2.5) × (2.5) = 62.5 m3             

Example (2)

Example (3)

Example (4)

The lateral area of the building equals (the lateral area of each 昀氀oor x 4)  

LA = 4 × (4×L×L) = 4 × (4×2.5×2.5) = 100 m2

In near by the 昀椀gure can be divided the compound solid to two simple solid shape 

, cube and parallelepiped 

total Valume = Valume of cub + volume of parallelepiped   

                     =  ( 2 × 2 × 2 ) + ( 2 × 4 × 5)  

                     =  8 + 40  =  48 cm2
2 m

5 m

2 m

4 m

2 m

2 m
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3cm

2

5 4 2

cm3cm

3cm

If you knew that the compound solid consists of 8 

match boxes with the dimensions 6cm,4cm, 2cm. 

What is the total volume of the shape?

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. 

Make sure of your under猀琀anding

Solve the Exercises

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

Que猀琀ions 1-4 are similar
to examples 1- 3

cm

cm

5cm
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1 m

1 m

2 m
30 cm

25 cm

7

8

A table’s upper board has the dimensions 2m, 1m, 30cm. Its 

legs are parallelepiped. The surface of its base is squared, 

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) 

. 

9

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.

Solve the problems

Think

Write

The following design is of a wooden 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 . 
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(n-2)×180° 

n
θ =

              Paving Area

Draw a regular octagon on pieces of colored 

carton and use the scissors to make a number of 

different colored octagons. 

Try to arrange them on top of a table, all 

together, without leaving spaces between them.

Try it again with a regular hexagon.

Think why you could arrange the pieces of the 

regular hexagon while you couldn’t do it with 

the regular octagon pieces. 

Idea of the lesson

Determining which of 

the regular polygons 

can be used as a surface 

paving unit. 

Vocabulary

* Regular polygon

* Regular polygon 

*diameters

* Pentagon-hexagon, 

heptagon...

*Paving, Paving Area

The Regular Polygon : Is a polygon whose dimensions are equal in length and has congruence 

angles ju猀琀 like the equilateral triangle and the square. The diagonals of the regular polgon are drawn 
a 猀琀raight line linking two non - contiguous vertices (points).
Polgon Angle Measurement = (the numberof its sides -2 ) × 180o divided by the number of sides. 

We try to 昀椀nd the measure of each angle in a hexagon as follows:  
We choose one of its points and 猀琀arging 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 180o so the number of angles in 

a hexagon is 4 × 180o = 720o

We calculate the measurement of each angle by dividing the sum 

of a hexagon’s angles by the number of angles: 

720o ÷ 6 = 120o

So the measure of each angle in a hexagon is 120 degrees. 

[ 6-6]

Learn

 [6-6-1] Regular Polygon , Diagonals  Angle Measuring     

Example (1)
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 (n-2) × 180°

n
θ =

 (n-2) × 180°

n
θ =

(5 - 2 ) × 180° 

(6 - 2 ) × 180° 

540°

720°

5

6

5

6

 =

 =

 =

 =

 =

 =

108°

120°

360°

108°
 = 3.3

108ْ

108ْ

120ْ

120ْ

120ْ

 The process of arranging polygons side by side with a speci昀椀c 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 mu猀琀 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 mu猀琀 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 con猀琀ant measurements. 

Can the floor of a room be paved by using pentagonal pieces of ceramic? Explain why. 

Can the floor of a room be paved by using hexagon pieces of ceramic? Explain why. 

1. Fir猀琀 猀琀ep the pentagonal angle is measured by this way:

2. Second 猀琀ep divide 360o by 108o

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 (2)

Example (3)

   [6-6-2] Paving and Paving Area     

360°

120°
 = 3

1. Fir猀琀 猀琀ep The hexagon angle is measured this way:

2. Second 猀琀ep Dive 360o by 120o

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. 

108ْ

108ْ
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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 昀氀oor 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 昀椀gure, 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 昀椀rst is by taking the arrangement of the cobble in 
consider in such a way that the shape is exactly as it is 

in the 昀椀gure. 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?

Find the angle measurement for each of the following regular polygons if you knew the num-

ber of their sides are:

i) 7 sides (heptagon)

ii) 8 sides (octagon)

iii) 25 sides

Can paving be acheived using the pieces of ceramic described below:

i) Regular polygon of 9 sides.

ii) Regular polgon of 10 sides.

iii) Regular polgon of 11 sides.

If the area of a coloured puzzle piece is 4 cm2. 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. 

,Make sure of your under猀琀anding

Solve the Exercises

Que猀琀ions 1-3 are similar
to examples 1- 3
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120ْ

120ْ 60ْ

60ْ

A bee cell in the form of a regular hexagon with an area 

of 25 cm2. If the board that carries the cells is rectan-

gular and its dimensions are 40 cm, 60 cm. How many 

cells does it carry?

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 1m2 

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 昀椀gure. It 
turned out that he needs 16. 

How much would another house owner need if his 

garden’s dimensions were 5 m, 6 m ? 

Challenge: Can Ali used eqailateral triangle pieces of ceramic to cover the 昀氀oor ? ex-

plain your answer.

Open Problem: K is the number of regular polygons. Conclude a rule to 昀椀nd the num-

ber of diagonals of the polygon by taking four consecutive values of K. 

Numerical Sense: Without using paper and pencil guess 

whether the followings in the shape of a regular octagon can 

be used in paving?

How the parallelogram in the 昀椀gure can be used in paving 
the 昀氀oor of a room?

Solve the problems

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 

m2. It should be paved using pieces of hexagon mosaic, the area of each piece is 2.14 m2. 

Calculate the number of mosaic pieces needed.

Think

Write
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Let ABCD be a rectangle whose vertices are A(-2,6) , B(2,6), C(2,-4), D(-2,-4) draw it and 昀椀nd 
its area, then draw an expansion to it where the center point is at the origing and the coe昀케cient is 

1

2
 and 昀椀nd its area as well. 

A cube’s volume is 125 cm3, 昀椀nd its edge length. 

A parallelepiped volume is 96cm3, if its base area was 12 cm2 what is its height?

Find the volume, lateral area, and total area of a cube whose edge is 7cm. 

A cube whose edge is 4 cm. Find its original volume and its volume under the e昀昀ect of dilation 

with coe昀케cient 
2

3 .

A cube whose side is 4cm. Find its original total area and its total area under the e昀昀ect of expan-

sion with coe昀케cient 4.

If you knew that the total area of a parallepiped is 17 cm2, and the total area under the e昀昀ect of 
dilation (enlargement) is 153 cm2, calculate the coe昀케cient of adilaition.  

Can the 昀氀oor 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 6cm, 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 m2. Calculate the number of cobble needed to 昀椀nish the paving process. 

A parallelepiped with a squared base, its height is 12 cm, if its volume is 768 cm3, what’s the 

length of its squared base side?

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. 

Chapter Te猀琀
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If there were in of Muhannad farm 9 tress of apples, 13 trees of 昀椀g, 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 que猀琀ions:

Which of the animals is the fa猀琀e猀琀?

Which of the animals whose speed is 40 km/h ?

Which of the animals is the slow猀琀, the lion or the rabbit ?

 km/h SpeedAnimal

80Lion

56Rabbit

40 Elephant

25%

30%

45%

M
ath

 Science

A
ra

b
ic

1

2

3

4

Which of the activities do the 猀琀udents prefer ?

Arrange the prefered activities in order.

How many 猀琀udents do prefer basketball?

Using the beside data graph which represents the sport activity of 
猀琀udents in one of the school in aspeci昀椀c year to answer the following 
que猀琀ions:

fo
o
tb

all

50

40

30

20

10

b
ask

etb
all

v
o
lley

b
all

10

11

12

What is the percentage ratio of Science subject?

What is the angle which represents the Math sector?

What is the sector which its persentage ratio is 30%?

Use the given circule graph data to answer the following que猀琀ions:

16

17

18

20%7%13%

Write each of the following percentage ratio as a decimal form:

151413

Write each of the following fractions as a percentage ratio:

Arrange the following numbers in ascending order. 22 ، 15 ، 30 ، 20 ، 31 ، 11 ، 18 ، 20  

70

100
5

9

6

5
8

13

4
7

3

20
6

Pretest 
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[ 7-1 ]

Learn

Collecting and Organizing Data (Frequency Table)           

Idea of the lesson
Collect the data and 
tabulate into frequency 
table

Vocabulary
Frequency table

The teacher of Math collect-
ed data of twenty weights of 
students of first intermediate 
stage, the weihts approximaed 
up to kilogram as follows:

i)  What is the max. weight among the weights of students?

ii)  What is the min. weight among the weights of students?

iii) What is the number of students which weightt 47 kg. ? 

 47 , 47 , 43 , 46 , 43

 44 , 45 , 47 , 44 , 47

 44 , 46 , 47 , 46 , 45

 47 , 44 , 47 , 48 , 44

Collecting and Organizing Data           

To answer the above que猀琀ions, 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.

Arrange the data which the teacher of Math collected into a frequency table:

43        || 45        ||

48        |46        |||

44         ||||

 47        |||| ||

Example (1)

Step 1: 
Organize the data in an ascending order:
43, 44, 45, 46, 47,  48

Step 2:

Use the signal of counting (|) to count the recurs 
in every value of step 1

Step 3:
Construct the frequency table.

Step 4:
Use the frequency table and answer the following 
questions:

i)  The max. weight among, the weights of students 
is 48 kg.

ii) The min. weight among, the weights of students 
is 43 kg.
 
iii) The number of students, which weights each of 
them 47 kg. is 7 students.

FrequencyCounting SignalWeights

2||43

 5||||44

2||45

3|||46

7|||| ||47

1|48
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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 

first contains the classes and the second contains the frequency.

ii) Number of students which have marks 80-89 is 5 students.

iii) Number of students which have marks less than 70 is 5 

students.

Con猀琀ruct a frequency table for the marks of a te猀琀 . Using the following sets:

frequencymax. temp. ascending

328ْ
229ْ
430ْ
233ْ
134ْ
235ْ

Example (2)

frequency  class

5less than 70

6 70-79

5 80-89

4 90-99

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 300C ?

Represent the data a frequency table of the following:

i) Arrange the data in ascending and evaluate the frequency 

of each value.

ii)  Max temparature was 35 0C

iii) Min temparature was 28 0C

iv) The number of days which were the temparature 300C 

was 4 days.
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Workers: The following data represent the ages of few 
workers in one of the companies:

53, 52, 45, 29, 45, 27

27, 31, 50, 32, 30, 47

Con猀琀ruct a frequency table for the given above data.

What is the number of the younge猀琀 age of workers and 
what is the number of the olde猀琀 age?
What is the number of workers whose each age is less 
than 30 years?

What age is recured mo猀琀 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

Con猀琀ruct 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 

30 kg. ?

What is the number of babies their weights are between 

30-34 kg. ?

Solve the problems

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

Look at those data ascenging from 0-6, taken three equal times, and then con猀琀ruct frequen-

cy table.

Can we display the same data by using the frequency table and signal of counting?Explain 

your answer .

Think

Write

A problem from the life fact which can be solved by frequency table.
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poll subscribtion

favourite colourno. of 猀琀udents

 blue6

red15

green9

red

blue

 green 

180 ْ
72 ْ 108 ْ

25

100
× 200  = 50

15

100
× 200  = 30

25

100
× 360ْ  = 90 ْ

favourite hobbies

hobbypercantage rate

  reading15%
computer games5%

walking55%
  swimming25%

55

100
× 40  = 22

Numuber of Lemon trees :

Numuber of Pomegranate trees :

i)   The lea猀琀 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

6 + 15 + 9 = 30

6

30
× 360ْ  = 72 ْ

15

30
× 360ْ  = 180 ْ

9

30
× 360ْ  = 108 ْ

Example (3)

Example (4)

The table beside shows the results of favourite colours by some 猀琀udents. 
Draw a circle graph which represents the given data in the table.

Step 1 : Find the sum of the number of the 猀琀udentes

Step 2 : Find the angle of each sector:

Step 3 : Draw the circle graph and name of each sector and colour it.

sector angle value of blue coloured sector:

sector angle of red coloured sector:

sector angle of green coloured sector:

Survey : The following table shows the opinions of 40 persons dealing  with their favourite hob-

bies.

i) How many persons do they prefer walking?

ii) What is the sector angle of swimming sector?

Number of persons who prefer walking:

The angle of swimming sector:
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Prefered News

  NumberNews

7Sport

3 News

5 Advertisement

4 Economic

1Other

The time of which the 猀琀udent spends with 
his family

35%food

25%watching TV

15%Conversation

25%Sport

Set of compact disc of muhammad

40%Educational programmers

5%language dictionary

30%Art programes

25%Luxury games

Use the given table and draw the circle graph.

If Muhammad had 20 compact disc (CD) use the table in question 1 and find the number of 
CD of each species and then answer the following:

3

4

5

6

1

2

  Which of the discs represents an angle 90o ?

   Which of the discs has a ratio 30% ?

 Which of the CD is the least in number? 

 Are the luxury game discs greatest in number?

 What is the number of discs which represent the 

luxury games?

 What is the value of angle which represents the 

luxury games sector?

Questions 3-6
are similar to
examples 2-4

Make sure of your under猀琀anding

Solve the Exercises

Newspaper: The given table shows the newspapers 
that a group of persons prefer

Represent the data of the table in a circle graph, 

and then answer the followings:

Which of the newspapers has a ratio of 35% ?

What is the angle of the advertisement news sector ?

Represent the data as circle graph.

Which of the times has the same percentage?

Which of the time has an angle of sector 54o?

What is the angle of sport sector?

How many hours does the 猀琀udent spend his time in conversation ?

Answer the followings:

Time: A 猀琀udent spends 10 hours with his family as shown in the table below.
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20

21

16

17

18

19

15

The month average of the temp.

Average Month

10February

19  March

15.5 April

22.5 May

23June

Weather: The following table shows the monthly average of temperature in one of the 

resorts of Iraqi Kurdi猀琀an.
Represent the given data as a circle graph and answer the followings:

What is the percentage of temperature in May?

Which of the months has an angle its sector 92o ?

What is the angle of sector February ?

Which month has a percentage equals 25%?

Challenge: Some of people which have swimming 

hobby, prefer walking in猀琀ead of swimming. 
Accordingally the value of their sector angle became 216ْ :  
What is the number of those people ?

Use table in Example 4

The approximate area of the land of the earth is 150 mil-

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.

Aproblem from your life fact that can be solved by using circle graph.

Think

Write

Solve the problems
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[ 7-3]

Frequency
Class of 

intere猀琀 center of classes Points

5 6 - 10 (8 , 5)

11 11 - 15 (13 , 11)

8 16 - 20 (18 , 8)

6 21 - 25 (23 , 6)

Frequency Polygons 

 Frequency Polygons              

How can I help the dealer to extract a new information from the given original data of the table?

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 昀椀r猀琀 class and its frequency is zero, while the end of the 
polgon joinds the mid-mark which lies on the right of the la猀琀 class on x-axis, and its frequency 
equals zero too. 

Idea of the lesson

Vocabulary

Representing data by 
frequency polygons

Frequency polygon
Center of class

6 + 10 
2

16

2
= = 8

11 + 15 
2

26

2
= = 13

16 + 20 

2

36

2
= = 18

21 + 25 

2

46

2
= = 23

The data below in F.T. represents 

the intere猀琀 of one of mini-markets 
approximated to thousand dinars 

within thirty days.

Learn

Example (1) Represent the data as a paragraph (learn) by frequency polygons.

Step 1: Con猀琀ruct the following table:

Frequency Class of intere猀琀

5 6 - 10

11 11 - 15

8 16 - 20

6 21 - 25
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Represent the data in frequency table by frequency polygon and describe the changes which 

occur to the data:

Health: The following table indicates the weights of twenty tow babies in kilograms.

Class 5 - 9 10 - 14 15 - 19 20 - 24

Frequency 6 8 11 7

Class of weights 15 - 21 22 - 28 29 - 35 36 - 42

Frequency 4 6 8 4

High jumping 11 - 20 21 - 30 31 - 40 41 - 50

Frequency 3 4 7 4

Classes 21 - 25 26 - 30 31 - 35 36 - 40 41 - 45

Frequency 11 16 19 14 5

Que猀琀ions 1-3 
are similar

to examples 1 -2

Represent these data by frequency polygons.

Describe the changes which occur to these data.

Sport: The following table shows the results of eightheen sports men in high jumping game

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 

occur to these data. 

Make sure of your under猀琀anding

Solve the Exercises
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0 -5 6 -10 11 -15 16- 20

number
of 猀琀udents

di猀琀ance in meters

20

30

40

50

60

70

80

Learn: The following data represent the number of 昀椀r猀琀 
class intermediate 猀琀udents which they memorized Surats 
of Kuran Karim. They are classi昀椀ed into classes which 
represent the number of surat.

Classes 6 - 10 11 - 15 16 - 20 21 - 25 26 - 30

Frequency 6 7 12 4 3

Classes 10 - 20 21 - 31 32 - 42 43 - 53 54 - 64

No. of sportsmen 3 4 4 9 8

Represent these data by frequency polygon.

Describe the changes that occur to those data.

Think

Challenge: Number of pages of a chapter from a 猀琀roy is (35) pages, they are divided equally by 
5 groups to read, number of elements of groups are 4, 3, 5, 2, 6 respectively. 

Represent these data by frequency table.

Represent these data by frequency table.

Represent these data by frequency polg.

Represent the data as frequency polygon.

Basketball: The frequency table shows (28) sportsmen playing a basketball.

Represent these data by frequency polygon.

The given bar diagram represent the di猀琀ances of some 
猀琀udents› houses from their school in meters.

Write

The 猀琀eps of data representation by a frequency polygon.

Solve the problems
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[ 7-4] Stem and Leaf

39 42 42 40 38 39 42 41 38 42

42 43 39 42 40 40 41 41 42 39 

Stem and Leaf          

Learn

One of the speciali猀琀s 猀琀udied 
gathering data of weights of (20) 

猀琀udents in intermediate 猀琀age, 
approximated to kilogram. The 

results were as the following:

Idea of the lesson:

• Representing the 

data by 猀琀em and 
leaf.

Vocabulary

• Stem

• Leaf

i) What is the maximum weight among these 猀琀udents, and 
what is the max frequency?

ii) What is number of 猀琀udents that weigh each 38 kg. ?

Representation by 猀琀em and leaf, arranging the data from smalle猀琀 to greate猀琀. The leaves repressent 
the unit which has low value, while the 猀琀em represents the digits the greate猀琀 common place value.

Example (1) Use the representation of 猀琀eam and leaves to show the data. 

Step 1: Note that the data consi猀琀s of two digits, so the tens place represents the 猀琀em and the ones 

place represents the leaves. Choose the 猀琀ems by using the number 3,4 (tens  place ).

Step 2: Make the following table which consi猀琀s two perpendiculars, 猀琀em and leaves. 
• Write the 猀琀ems on their perpendicular from smalle猀琀 to greate猀琀. (tens)

• Write the leaves of every 猀琀em on the right even if they are repeated. (ones)

tens place Leaves ( ones place )

3 9  8  9  8  9 9

4 2  2  0  2  1  2  2  3  2  0  0  1  1  2

Stem Leaves

3 8  8  9  9  9 9

4 0  0  0  1  1  1  2  2  2  2  2  2  2 3

Step 3: Arrange the leaves from smalle猀琀 to greate猀琀, event if they are repeated. 
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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 .
iv) The minimum speed among the cars is 59 km/h.

Step 4: By using the table answer the que猀琀ions.
Note that the 猀琀em 4 has the mo猀琀 number of leaves which contains 14 leaves.
The leaf 2  in the 猀琀em repeated 7 times, so the weights 42 was the max. frequency and 43was the 
greate猀琀 weights.

Note the 猀琀em 3 has 5 leaves, leaf 8 in 猀琀em 3 repeated twice, therefore the number of the 
猀琀udents which their weights 38 kg. is two only. 

The following table shows the height of some trees in a farm in meters.

i)  Use the table to represent the data by 猀琀em 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?

Height of trees in meters

20 8 20 9 15

11 18 25 14 10

Use the representation of 猀琀em and leaves to show the data.
• Number of trees which their heights less than 18 m is 6 trees. 

• The leaf 0 in 猀琀em 2 repeated twice.
      So the number of trees which their height 20m is 2 trees. 

Stem Leaves

0 8  9

1 0  1  4  5  8

2 0  0  5

Speed: The below table shows the speed of cars in kilomter per hour on a road.

i)   Represent the data by 猀琀em 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?

Stem Leaves

5 9

6 5  5  5  8  8  9  9

7 0  1  1  2  4  4  6

Example (2)

Example (3)

i) 
Car speed

65 72 76 68 65

59 70 69 71 74

68 65 71 74 69
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Questions 1- 5 are
  similar to examples 

2

Students: Use the 猀琀em and leaves representation to 
display the data in the given table

What is the number of 猀琀udents whose 
marks are less than or equal 80 ?

Weather: The max temperature in 0C 

for several days as follows:

15  13  28  32  38  30  31  13

36  35  20  24  38  32  38

Use the 猀琀em and leaves representation to display the above data.

Number of temperatures which are less than 30 0C.

How many days their temperature were greater than 32 0C?

Students’ Marks

91 96 80 91

93 79 93 80

72 80 93 72

Books: The following table shows the prices of books

Price of books

21 16 19 30

31 29 25 25

28 39 34 35

Use the 猀琀em 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 books are there the which the price each of them between 25 and 39 thousand 

dinars?

Use the 猀琀em and leaves representation to display data in the below table.

How many chapters are there which their each contains number of pages greater than 

18 pages?

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

Number of pages of chapter

10 9 15 21

8 18 17 10

22 20 11 12

Solve the Exercises

Make sure of your under猀琀anding
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  Chicken

Cheese
(Chicken, Cheese)

 (Meat,Cheese)
 Cheese

Tomato
(Chicken, Tomata)

( Meat, Tomato)
Tomato

  Potato
(Chicken, Potato)

(Meat, Potato ) 
Potato

Meat

Number of probability six

Sample Space is { (Chicken,Cheese), (Chicken, Tomato), (Chicken, Potato), 

(Meat,Cheese), (Meat, Tomato), (Meat, Potato){

First method: Tree graph

Second Method : Table

(Outcomes )

The spinner of the revolving dics is rotated twice. Write all the probabilities using the tree method.

A

B

C

A
A ( A , A )

( A , B )

( A , C )
B
C

B

( B , A )

( B , B )

( B , C )

A
B
C C

( C , A )

( C , B )

( C , C )

A
B
C

Sample Space is

Number of probabilities equals 9

{ (A , A),(A , B),(A , C),(B , A),(B , B) ,(B , C),(C , A),(C , B),(C , C) {

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

Sandwich Species Outcome

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 (2)

Example (3)
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1     

2     

3

7     

8     

9     

4     

5     

6     

Que猀琀ions 1-3 are 
similar to

examples 1-2

Games: In a park there are a swing, jump playing and hanged-ladder palying. In how many 

di昀昀erent ways you can perfomr all of them in play ground?
Represent the outcomes using tree graph.

Represent all the outcomes by using a table:

What is the number of di昀昀erent sets of 
possible probabilities?

Fashion: Maha has a black, white and brown shoes and black 

skirt and brown skirt.

In how many di昀昀erent ways she can dress?
Represent the outcomes using a table.

The below table shows the names of geometrical 昀椀gures with 
two colors.

Figure triangle ,  square , circle

Colour blue , yellow 

Use the tree graph to con猀琀ruct all possible probability sets.

Tossed a coin twice, answer the followings :

Letters: Choose letters from the word “Kirkuk”, corre-

sponded with letters of “Cat” use the tree method and write 

all possible probabilities.

Food: If you have four choices of main food plate and three 

choices of fruits and two choices of sweets. What is the 

number of di昀昀erent meals can be chosen from these choices?

What kind of information that tree graph can be provided you?

Is the tree graph bene昀椀cial to determine the outcomes of tossing a one coin ?
Explain your answer.

Make sure of your under猀琀anding

Solve the Exercises
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12

13

14

15

16

10

11     

1

2

A (  1  ,  A  )

(      ,  A  )

(  1  ,      )

(       ,      )

A

C

Three di昀昀erent coins are tossed. Use the tree graph method to represent all possible 
probabilities.

You have three di昀昀erent 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 ?  

By using the given tree representation 

(graph) complete the missing probabilities.

Number of possible probabilities equals 

If the number of probabilities of tree 

representation by certain data equals six. 

Choose the data which satisfy it.

The 猀琀eps which you follow to make tree graph that show your experiment outcomes. 

Solve the Exercises

Think

Write
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Muhannad has two boxes, 昀椀r猀琀 box 
contains all red balls and the second 

box contains di昀昀erent color balls. If 
Muhannad has drawn one ball from 

each box, what is the probability of 

red ball ? 

Learn

[ 7-6] Comparing between Probabilities

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”.

Fir猀琀 box

second box

second box

Idea of the Lesson

Comparing between 

Probability

Vocabulary

* Experiment

*Event

*Probability

*Certain Event

*Impossible Event

*Probable

*More likely

*Less likely

    
Example (1)

ii) Probability of drawing yellow ball from the 昀椀r猀琀 
box drawn by Muhannad is an impossible probability 

because there is no yellow ball in the 昀椀r猀琀 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 mo猀琀 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. 

i) The probability of drawing red ball from the 昀椀r猀琀 box is a certain probabiliy because all the balls 
in 昀椀r猀琀 box are red.

Fir猀琀 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.

Write the probability of each event:

Write 0% or 50% or less than 50% or greater than 50% or 100%
i)  All female 猀琀udents in 昀椀r猀琀-class intermediate school are present today. Maryam is a 猀琀udent in 
昀椀r猀琀 class. 
What is the probability of Maryam being present today?

The probability can be written as a percentage ratio write the probability of 

each event.

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-o昀昀. 
What is the probability that he was in the airplane after 

taking-o昀昀 ?
The probability is impossible, there Muhammad’s presence 

probability in the airplane is 0%.
iii) What is the probability of appearing 6 when a dice is 

tossed?

the probability is lees likely therefore the probability is less 

than 50% 

iv) A sack contains 10 red balls and 10 yellow balls. 

What is the probability of drawing a red ball?

The probability is likely equal, therefore the probability of 

drawing a red ball is 50% .

v) A box contains 7 cubes and 3 spheres. What is the probability of drawing a cube ?

the propability is more likely ,therefore the probability is greater than 50% 

The spinner of a revolving disc is rotated once. Write probability for the following : 

i) The spinner 猀琀ops on red colour. More likely greater than 50% 

ii) The spinner 猀琀ops on green colour. Less likely less than 50%

iii) The spinner 猀琀ops on black colour. Impossible probability, 0%.

Example (4)

Example (3)
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12     

15     

13     

16     

14     

17     

18     

calander

Inscribed the right answer and write the suitable word (certain, impossible and probable)

Weather: The temperature of one of summer days are 2 0C , 39 0C .

Numbers: The number 0 is odd, even

Number of days in a month is 30 days. ..............

Baghdad is the capital of Iraq Republic ...............

The number 5 is one of the factors of 12 .............

Drawing a yellow ball............. 

a sac contains 3 yellow balls and 3 green balls.

Gardens: In a small garden there are 7 plants of red rose, 3 palnts of white rose. If a 

plant randomly chosen, what is the greate猀琀 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%.

Make sure of your under猀琀anding

Solve the Exercises

Que猀琀ions 1 - 7 are 
similar to examples 1,2

Que猀琀ions 8-11 are 
similar

to examples 3,4

1     

4     

2

5

8

7     

10     

11     

3     

6     

9

Write the probability of each event: certain, impossible, probable, more likely and less likely.

The number 13 is an odd number ..........

3 × 6 = 18  ............................

18 = 3 × 6  ...........................

53  = 5 × 5  ............................

The disc is rotated once, answer  the following:

The spinner 猀琀ops on green colour.  ............................

The spinner 猀琀ops on yellow colour.  ............................

The spinner 猀琀ops on blue colour.  ............................
Write the probability of every event. Write 0% or 50%  or less 
than 50% or 100%. 
The probability of coming Tuesday after Mondays is  ............................

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 dice is  ............................

A committee consi猀琀s of 3 men and 3 women. the probabiliy of 
choosing one man is  ............................ 
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28

29

30

31

19     

23     

20     

24     

21     

25     

22

26

27     

A

A

B C

D A

A

C

Play: Suppose you turned the given disc once. Describe probability of spinner 猀琀op on every 
colour. Write (certain, more likely, less likely, impossible)

Green but not red .........................

Blue .........................

Red but not green .........................

Not brown .........................

The letter A ...............

The letter B ...............

The letter C ...............

The letter A or D ...............

The letter H ...............

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.

Challenge : Describe a set of 7 balls with following characteri猀琀ics:

There are 4 di昀昀erent colours in the set.

Only two among other colours have equal probable.

You have a cube 3 3
3

 and parallelepiped 4
4

3  which event whose probability is 

greater than the number 3 appearance on the cube or on the para, lelpiped ? Describe your 

answer. 

A problem from life fact that can be solved by describing the probability, then 

solve that porblem.

When a ball is drawn the probability of drawing a col-

oured ball is greater than the probability of any other 

coloured ball

Solve the Exercises

Think

Write
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2

4

5

7

6

3

1

3 , 12 , 17 , 13 , 20 , 18 , 8 , 5 , 11 , 16 , 19 , 7 , 10 , 15

18 , 14 , 9 , 14 , 10 , 20 

Represent the following data by frequency table. 

Which of the class has the greates frequency.

A 猀琀ore contains sport needs, 35% sport shirts, 20% sport shoes and  45% other sport supplies, 
represent the data by circular sector .  

Represent the given data as frequency polygon and describe the changes of data.

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. 

Represent the given data in (1) as 猀琀em and leaf.
* What is the greates and lea猀琀 values ?
* What is the value which has the lea猀琀 frequency ?

The given table shows the sizes of sport trou-

sers  which are sailed within three weeks.

* Represent the data as 猀琀em and leaves.
* What is the number of sport trousers which 

has the size greater than 40 ?
* Which of the sizes has the greate猀琀 sailed 
within three weeks ?
* What is the number of trousers which are 

sold within three weeks of size less than 40 ?

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 ?

* If the 猀琀ore contained 200 di昀昀erent needs, what is the number of shoes it contained ?
* What is the measurment of the angle that represents the ratio 35% ?

Class 3 - 7 8 - 12 13 - 17 18 - 22

Frequency 6 2 9 8

size of trousers

29 40 35 38 15 15 32

42 44 36 43 45 31 30

34 37 46 50 41 33 39

Chapter Te猀琀
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To represent the point A ( 5,-2 ) on a coordinate plane we move 5 units from 
the origin :

To represent point D ( 0,3 ) on coordinate plane we move      3 units from the 
origin :

2

3

  a  Above.                  b  Right .                c   Below  .                     d   Left .

  a  Above.                  b  Right .                c   Below  .                     d   Left .

[ 5-4 ] Translation and Re昀氀ection and Symmetry          

 Wich 昀椀gures have a harizontal line of symmetry :

Suppose the point ( 2 , -1 ) is re昀氀ection image of the 
point ( 2 , 1 ) then re昀氀ecting line is:

Translation of the point ( 2 , 1 ) 2 units abve and then 1 unit
 left is the point  :

1

3

2

  a   .                b   .          c     .      d     .

  a  X- and Y - axis .       b  Origin .               c  X- axis .               d   Y- axis .

  a   (1 , 3 )  .                    b   ( 4 , 1 ) .             c   ( 2 , 4 ) .              d    ( 4 , 2 ) .

Choose The Correct Answer 

[ 5-5 ] Congruence and Similarity          

 If the triangle ABC is similar to the triangle DEF , then the   
 length of AB is  :

What is the shadaw length for building its heigh is 26 m with another building its 

height 20 m and its shadow length is 10 m ? 

1

2

a  6 .                            b   8.                      
c  4 .                            d    2.

a  8 .                            b  11.                      

c  12 .                         d   13.

D

EF

4 m

3 m

2 m

A

B
C

12 m

9 m

?

26 20

10

Choose The Correct Answer 
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[6-1] Rate e昀昀ect ( scale ) on the perimeter and area
( Enlargment and Reduction )         

The perimeter of squar whose side length 6 cm under the e昀昀ect of dilation 
coe昀케cent 1

8
 is equal to  :

The Perimeter of rectangle whose sides length are 16 cm , 34 cm , under the 

e昀昀ect of dilation coe昀케cent 7 is equal to

The Area of trapezoid whose bases length 5 cm , 9 cm and height 3 cm under 

e昀昀ect of dilation coe昀케cent 2 is equal to

1

2

3

  a  84 cm2.                   b  86 cm2.                     c   82 cm2.                d  88 cm2.  

  a   2 cm .                        b  6 cm .                         c   4 cm .                   d    3 cm. 

  a  720 cm .                  b  700 cm .                    c   650 cm .              d    610 cm. 

Choose The Correct Answer 

[6-2] Volumws of Solid shapes ( cube\parallepiped )         

The parallelpiped whose dimensions are 3 cm , 5 cm , 6 cm so its volum is :

The volume of parallelpiped sguared base side length 2 cm and its height 

three times of bases side it so its volume is :

A water tank in a form of parallelpipeded whose dimensions 2 m , 3 m , 4 m ,in 

which is at rate the water 8m3 \ h , the time needed to 昀椀ll it is  .

1

2

3

  a  3 hours.                    b  5 hours.                     c   8 hours.                 d  9 hours. . 

  a  6 cm3 .                        b  60 cm3 .                     c  90 cm3 .                 d    80 cm3. 

  a  12 cm3 .                      b  64 cm3 .                     c  48 cm3 .                 d   24 cm3. 

Choose The Correct Answer 

[ 6-3 ] Lateral area & total surface area of Solid shapes          

The parallelepiped of squared base length 2cm and its height 昀椀ve times of 
base side so the total area is :

1

  a  82 cm2.                     b  86 cm2.                        c   88 cm2.                 d  84 cm2.  

Choose The Correct Answer 
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A parallelepiped whose lateral area 120 cm2 , and half the peremeter of the base 

is 12 cm  so its height equals to :

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:

2

3

  a  2 cm2.                       b  4 cm2.                          c  6 cm2.                    d  8 cm2.  

   a  6 cm .                         b  5 cm .                         c   8 cm .                     d   12 cm. 

[6-4] Rate e昀昀ect (scale) on the volume and surface area 
(enlargement and reduction)         

 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 e昀昀ect of 

dilation coe昀케cent k = 
5

2
  is, the volume after dilation is:

The total area of cube whose edge 3 cm under e昀昀ect of dilation co昀케cent k = 
3  is  :

If the volume of cube is changed form 216 cm 3 , to 8 cm 3 , then the dilation 

coe昀케cent is :

1

2

3

  a  2000 cm3.                  b  2250 cm3.                   c  2500 cm3.            d   3000 cm3. 

  a  
2

3
 .                           b  

2

5
 .                           c   

1

5
 .                    d    

1

3
 . 

  a  36 cm2 .                     b  108 cm2 .                    c  27 cm2 .               d  144 cm2. 

Choose The Correct Answer 

[6-5] Surface area and Volume of compound Solid shapes           

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:

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:

1

2

  a  48 cm2.                  b  60 cm2.                   c  64 cm2.            d  84 cm2. 

  a  310 cm3.                 b  315 cm3 .                c  320 cm3 .          d   330 cm3. 

Choose The Correct Answer 
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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:

3

  a  500.                        b  600.                        c  750 .                 d  650. 

[6-6] Paving Area

Abdullah wants to pave a rectangular corridoor of dimensions 12 m , 36 m, by 

squared cobble , the area of one cobble is 0.5 m2 , the number of cobbles are:

Used equilateral triangle cobble whose area is 2.5 m2 , to pave the square land 

whose edge length is 25 cm , the number of cobble is :

Can the wall be paved by 10 - sides pieces of ceramic ? 

1

2

3

  a  not possible  .                                              b  possible .                         

  c   possible with out condition.                     d  dependent on the wall area  . 

  a  864 .                      b  648 .                        c  684 .                  d  846. 

  a  500  .                     b  250 .                        c  300  .               d  can not the pave   . 

Choose The Correct Answer 

[7-1] Collecting and Organizing Data( frequency table )           

 The class 20 - 30 amang is:

The be猀琀 representation for large data is: 

a

a

c

c

b

b

d

d

1

2

Every values less than 30 . 

 Simple frequency table. 

Every values between 20 , 30 . 

Not these . 

Every values greater than 20 . 

Signal table .

Every values less from 20 to 30 . 

Class frequency table with class .

Choose The Correct Answer 

[ 7-2 ] Circular Sectors (Pie charts)        

The percentage 25% reperesents the angle sector:

a cb d

1

120 ْ 60 ْ90 ْ 25 ْ

Choose The Correct Answer 
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On a circle graph, 35% from 200 persons prefer the red colour, how 
many are they ?

Use the pointer of the revolving disc, and chooce the correct answer, when 

the pointer 猀琀opped on numbers which are less than 2 .

a

a

c

c

b

b

d

d

2

3

80 

25%. 

60 

50% . 

70 

greater than 50% .

5  

less than 50% . 

1

0

7

3 6

4

2

5

[7-3] Frequency Polygons           

1   The center of class ( 10 - 14 ) in freqancy polyag is:

2
 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  12 .                          b  6 .                                c  8 .                          d  4. 

  a  43 .                    b  33 .                         c  28 .                   d  20. 

15

20

10

5

numbers

18 24 28 33 38 43 48

Choose The Correct Answer 
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[7-4] Stem and Leaf           

The 猀琀em 3 leaves contation 8:

Which table you can represent by 猀琀em and leaf it ?

a

c

b

d

1

2

  a  39 .                          b  83 .                                c  38 .                          d  88. 

leaf猀琀em
6 6  92

64

3  65
302626

534656

294626

532956

262926

565346

292626

535656

Choose The Correct Answer 

ages
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[7-5] Outcomes of Experiment and representation it           

1  Threw three coins once , the number of probabilites are:

2  We can arrange the data in from: 

3  In a public park ther is aswing , jumping game and hanging ladder so the numer 

of di昀昀erents ways you can complete thee games are : 

  a  10 .                                b  8 .                       c  6 .                             d  4. 

  a  6 .                                b  5 .                       c  4 .                             d  3. 

  a  Frequency table .        b  Tree .                  c  Bars graph .            d  Signal of counting. 

Choose The Correct Answer 

[7-6] Comparing between Probabilities           

1  The probability of letter appearing D in Baghdad word is :

 2  Threw a dice once the probability of appearing No. 7 :

Choose one red can?3

  a  Certain .                          b  Impossible .          c  Likely .                          d  Less likely. 

  a  More likely .             b  Impossible .                       c  Certain .                    d  Less likely. 

  a  Greater then 50 % .       b  100 % .                c  Lass than 50 % .            d  50 % . 

Choose The Correct Answer 


