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Unit Four: Lesson One

Reflection
Properties of reflection in 
a coordinate plane

Reflection is one of the geometric transformation that transforms a geometric figure into another congruent geometric figure.
Ex: In perpendicular coordinate plane where ABCD is a rectangle, where 
A (1, 1), B (5, 1), C (5, 4) and D (1, 4) 
find: a) the image of rectangle ABCD by reflection on the x – axis.
 b) the image of rectangle ABCD by reflection on y – axis.
Find the measure of each side length of the rectangle ABCD and compare it with its image.
We conclude that properties of reflection
1) Reflection reserves lengths of segment.
2) Reflection reserves betweeness property.
3) Reflection reserves measures of angles.
4) Reflection reserves parallelism.
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Practice:
- Draw the image of Δ ABC by reflection on the y – axis in each case
	[image: image319.wmf]XY


Complete:

A (4, 6) ( À (-4, 6)

B (…, …) ( B̀ (…, …) 
C (…, …) ( C̀ (…, …)  

	[image: image320.wmf]MN


Complete:

A (0, 6) ( À (0, 6)

B (…, …) ( B̀ (…, …) 

C (…, …) ( C̀ (…, …)  


Note that:

If the reflection in a line transform the figure to itself then this line is called an axis of symmetry of the figure, in the second figure the y – axis 
[image: image1.wmf]\
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is the axis of symmetry of Δ ABC.
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Determine the number of axes of symmetry of each of the following:
1) Isosceles Δ
2) Equilateral Δ
3) Rectangle
4) Square 

5) Rhombus
6) Isosceles trapezium

Practice:

[image: image321.wmf]CD

In the opposite figure
Δ ABC is an equilateral where D, E and F 
are the mid points of 
[image: image2.wmf]AB

,
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 and 
[image: image4.wmf]AC

 respectively 
and 
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ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Complete:
1) Axes of symmetry of Δ ABC are …………….
2) 
[image: image6.wmf]AB

 is the reflected image of 
[image: image7.wmf]AC

 by reflection on ………………
3) The reflected image of 
[image: image8.wmf]AF

by reflection on 
[image: image9.wmf]BF

is ………….. and the 
reflected image of 
[image: image10.wmf]CF

on 
[image: image11.wmf]AE

 is …………
4) The reflected image of Δ AMD by reflection on 
[image: image12.wmf]AE

 is …………..

[image: image13.wmf]\

m(< AMD) = m(< ………) because reflection on a line reserves.
5) The reflected image of Δ AMB by reflection on 
[image: image14.wmf]AE

 is ………….
6) Δ BMC is the image of …………. by reflection on
[image: image15.wmf]CD

, and the reflected 
image of …………. by reflection in 
[image: image16.wmf]BF



[image: image17.wmf]\

BM = AM, and CM = AM because the reflection reserves.
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
[image: image322.wmf]AB
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Reflection around a point
[image: image323.wmf]°
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Reflection in a point:

Reflection in a point M maps each point A in the plane 
to its image À in the same plane so that M is the mid point 
of 
[image: image19.wmf]\

AA

and M is called centre of reflection and its image 
by reflection on M is itself
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
[image: image324.wmf]Ù

In the opposite figure

[image: image20.wmf]AB

M

Ï

find the reflected image of 
[image: image21.wmf]AB

around point M
Reflection around a point:
1) Reserves the lengths of the line segments.
2) Reserves the measures of angles.

3) Reserves the parallel property.
Definition:

A parallelogram is a quad. in which each two opposite sides parallel.

Example:

ABCD is a quad. where 
[image: image22.wmf]{
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M is the mid point of both 
[image: image23.wmf]AC

and 
[image: image24.wmf]BD


Prove that: the figure ABCD is parallelogram

Conclude its properties

[image: image325.wmf]Ù


Reflection on the origin point in a perpendicular coordinate plane
Maps point 0 (0, 0)

A (x, y) ( À (-x, -y)
Ex: reflected image of A (-3, 2) in the origin is À (-3, 2) 
Ex1: Draw Δ ABC where A (1, 1), B (4, 2) and C (2, 4) then draw its image by reflection in the origin point.

[image: image326.wmf]Ù


[image: image327.wmf]Ù


(1) In the opposite figure
Δ ABC is right angled Δ at A
m <B = 
[image: image25.wmf]o
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 and L is the axis

of symmetry of Δ BDC 

find value of Y, X, M and N
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
[image: image328.wmf]Ù

(2) In the opposite figure 
A`B`C`D`E` is the reflected image of ABCDE 
by reflection in L
First: find the measures of the angles of 

the figure ABCDE

Second: the perimeter of the figure ABCDE
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
[image: image329.wmf]Ù

(3) In the opposite figure
ABCD is rectangle, M is the point of intersection

of the diagonals, 
[image: image26.wmf]{
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Prove that:

First: Y is the reflected image of X in M

Second: the figure AXCY is parallelogram

Home Work
[image: image330.wmf]Ú

(1) In the opposite figure 

ABCD is parallelogram, M is the point of 

Intersection of its diagonals

[image: image27.wmf]AC
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, m<ABX = m<CDY
Prove that:

First: Δ ABX the image of Δ CDY by reflection in M

Second: the figure XBYD is parallelogram 
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
(2) In XY- coordinate plane draw Δ ABC, where

A (-2, 4), B (5, 0) and C (3, -3) then find:

First: the reflected image of Δ ABC by reflection on the x – axis
Second: the reflected image of Δ ABC by reflection on the origin
Third: the reflected image of Δ ABC by reflection on the y – axis 
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
(3) Complete:
1) The image of the point (a, b) by reflection on x – axis is ……………..
2) The image of the point (a, b) by reflection on y – axis is …………….. 
and it's image by reflection around the origin point is …………….. 
3) (3, -4) is the image of (3, 4) by reflection on …………….. axis.
4) The reflection on straight line reserve is:

1. …………....
2. …………....

3. …………....

4. …………....

[image: image331.wmf]Ú

5) The image of Δ AXY by reflection on 
[image: image28.wmf]xy

…………....
6) Δ ABC is the image of Δ ACB
    by reflection on ………………

7) Number of axes of symmetry of Δ ABC is ……………

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
[image: image332.wmf]Ú

(4) B is the image of C by reflection on 
[image: image29.wmf]L

 straight line
If AB = 4x – 3
, 
AC = 9 – 2x

Find the value of x, 
and find the length of AB , AC.
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
[image: image333.wmf]Ú

(5) ABCD is square
1) The image of the point A by

reflection on M is ……………

2) The image of the point x by 

reflection on M is ……………

3) The image of 
[image: image30.wmf]AL

 by 

reflection on M is …………..
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
[image: image334.wmf]Ù


Lesson Two: Translation
[1] Translation in a plane

Translation is a geometric transformation in which each point A in the plane is moved to another point 
[image: image31.wmf]A

¢

in the same plane with certain distance in a given direction.

In the opposite figure 
[image: image335.wmf]Ù


ABCD is a square whose side 2 cm 

Find its translated image 
[image: image32.wmf]D
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where the square is translated 5 cm

in the direction of 
[image: image33.wmf]BD

 
Note that: 
Translation reserves:

1) The lengths of line segments and the distance between points.

2) The measure of angles.

3) Parallel of lines.
Ex1: Find
[image: image34.wmf]B

A

¢

¢

, the translated image of 
[image: image35.wmf]AB

, where A (2, 1) and B (2, 4), 
translated MN units in the direction of 
[image: image36.wmf]MN

 where M (-2, 5) and N (3, 7)
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
[image: image336.wmf]Ù


[image: image337.wmf]Ù


(1) ABC is a right angled Δ at B, where AB = 3 cm, BC = 4 cm
if Δ 
[image: image37.wmf]C

B
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¢

¢

 the image of Δ ABC by translation of 3 cm 
in direction of 
[image: image38.wmf]CB


prove that: 
[image: image39.wmf]C

C

A

A

¢

¢

is a parallelogram

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
(2)  In the opposite figure 

ABCD is square of side length 4 cm. M is point of intersection of its 
[image: image338.wmf]´

diagonals draw
1) The image of Δ MAB by translation
2 cm in direction of 
[image: image40.wmf]AD


2) The image of Δ AMB by translated AM
units in the direction of 
[image: image41.wmf]AM


ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Translation in coordinate plane
(1) Draw Δ ABC in which A (-1, 2) , B (2, 4) and C (0, 6) then draw its image 
[image: image42.wmf]C

B

A

¢

¢

¢

 by translation (1, -3)

(2) ABCD is rectangle, where A (2, 5) , B (6, 5) , C (6, 8) and D (2, 8)
find image of rectangle by translation (-1, 3)

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Home Work

(1) The translation depends on ………….. , …………….
(2) The translation reserves:
1. ………………







2. ………………







3. ………………







4. ………………
(3) The image of the point (a, b) by translation (x, y) is ………………

(4) The image of the point (2, 5) by translation (-2, 4) is ………………
(5) The translation which maps (-1, 5) to (1, 4) is ………………
(6) The point which it's image (-2, 3) by translation (0, 4) is ………………
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
[image: image339.wmf]c

* 
[image: image43.wmf]'

A

 is the image of A

by translation…………………      

* A is the image of 
[image: image44.wmf]'

A

 by translation ……………

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
* 
[image: image45.wmf]'

A



 EMBED Equation.3  [image: image46.wmf]'

B

 is the image of 
[image: image47.wmf]AB

 by translation 
[image: image48.wmf]MN

 where A (4, 4) , B (7, 2) , M (2, 7) , N (-1, 3) find 
[image: image49.wmf]B

A

¢

¢


[image: image340.wmf]c


Lesson Three: Rotation
Rotation is a geometric transformation transforming each point A in the plane to another point 
[image: image50.wmf]A

¢

 in the same plane
[image: image341.wmf]c

Rotation is determined if we know

1) The centre of rotation
2) The measure of the angle of rotation
3) The direction of rotation
[image: image342.wmf]´


Ex1: Finding the image of the point A

by rotation around the point M

with an angle of measure 45o
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
[image: image343.wmf]°
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Ex2: Finding the image of the point A

by rotation around the point M 

with an angle of measure -135o

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Rotation in the coordinates plane
around the origin (0)

[image: image344.wmf]°
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(1) A (x, y)



   
[image: image51.wmf]A

¢

(-y ,x)
[image: image345.wmf]34


ex: A (4, 2) 

      
[image: image52.wmf]A

¢

(-2 ,4)
 
[image: image346.wmf]A

¢


(2) A (x, y)



   
[image: image53.wmf]A

¢

(y ,-x)

[image: image347.wmf]
ex: A (-1, -4) 
             
[image: image54.wmf]A

¢

(-4 ,1)
 

[image: image348.wmf]
(3) A (x, y)



     
[image: image55.wmf]A

¢

(-x, -y)

[image: image349.png]\'®
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ex: A (3, 4) 

       
[image: image56.wmf]A

¢

(…. , ….)
 

[image: image350.bmp]
(4) A (x, y)



     
[image: image57.wmf]A

¢

(x, y) = A
[image: image351.bmp]
ex: A (2, -1) 

        
[image: image58.wmf]A

¢

(…. , ….)
Remark: 
Rotation with an angle 360o or -360o is called neutral rotation because it maps the figure to its original position.
[image: image352.bmp]
(1) Complete the following table:
	Point
	Rotation around origin with an angle

	
	90o
	180o or -180o
	270o
	360o
	-90o

	A (2, 5)
	
	
	
	
	

	B (….. , .…)
	
	
	
	(-1 , 3)
	

	C (….. , .…)
	
	(2 , -3)
	
	
	

	D (….. , .…)
	
	
	(-4 , -1)
	
	

	E (….. , .…)
	(3 , -5)
	
	
	
	


[image: image353.bmp]
(2) In the opposite figure

The radius of circle M is 3 cm, 
[image: image59.wmf]AC

 and 
[image: image60.wmf]BD


are two perpendicular diameters in it

Complete: 
1) By the rotation R (M, 90o), then the image 

of the point A is ………….. and the image of the point B
is …………. 


[image: image61.wmf]\

The image of 
[image: image62.wmf]AB

is ………….. and the image of 
[image: image63.wmf]AB

is …………
2) By rotation R (M, -90o), the image of 
[image: image64.wmf]AB

is ………… and the image
of 
[image: image65.wmf]AB

is ………… and the image of  
[image: image66.wmf]AB

is …………
3) By rotation R (M, 180o), the image of the point A is …………, the 
image of the point B is …………

[image: image67.wmf]\

The image of 
[image: image68.wmf]AB

is …………
4) By rotation B (M, -180o), the image of 
[image: image69.wmf]AB

is …………
(3) In the opposite figure
ABCD is square, O is the point of intersection of
its diagonals x, y, z and L are the mid point of 
[image: image70.wmf]AB

,

[image: image71.wmf]CD

BC

,

and 
[image: image72.wmf]DA

respectively
Find: 1) the image of Δ AXO by reflection in 
[image: image73.wmf]AO


  followed by another reflection in 
[image: image74.wmf]LO


  2) The image of Δ AXO by rotation R (0, 90o)

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Home Work

Complete:

(1) The rotation depends on 

1) ………………

2) ………………

3) ………………
(2) The rotation around the origin point by -90o is congruent the rotation 
around the origin by ………………
(3) A (2, 3) by rotation around (0, 90o) is ………………
(4) (x, y) by rotation around the origin point by 90o is ………………
(5) (x, y) it's image is itself by rotation around the origin point is ………………
(6) (x, y) by rotation around the origin point is (-y, x) by angle is ………………

(7) A (-2, 3) 


  
[image: image75.wmf]A

¢

(…. , ….)
(8) The image of the point (3, -4) by R (0, -90o) is ………………
(9) The image of the point (1, 1) by rotation around the origin point with an 
angle of measure 360o is ………… then it's image around x-axis is………… 
(10) The image of the point (-2, 5) by rotation around the origin point with 
 an angle -90o followed by reflection in y-axis is ………………
(11)The image of the point (-2,0) by translation (3,-1) followed by rotation    

       around the origin point with an angle of measure 
[image: image76.wmf]°

90

………………
(12) Draw on a lattice 
[image: image77.wmf]D

  ABC , where A (3,-1) , B (5,2) , c(-2,4) then       

       draw its image by rotation around the origin with an angle of measure

       (1) 
[image: image78.wmf]°

180






(2) 
[image: image79.wmf]°

-

90



Lesson (4)

Similarity
[1] Similarity of two polygons

Two polygons are similar if 

1) The corresponding angles are congruent

2) The corresponding side are proportional


In the opposite figure
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Then measures of corresponding angles equal


[image: image83.wmf]=

=

=

=

c

cg

L

DA

ZL

CD

yz

BC

AB

constant
The lengths of the corresponding sides are proportional then polygon ABCD ~ polygon XYZL

Remark:
(1) The proportional ratio between , corresponding sides is called ratio of  

     enlargement or the drawing scale 

     If the constant ratio is

     * Greater than 1, then polygon 
[image: image84.wmf]1

P

 is an enlargement to 
[image: image85.wmf]2

P

 

     * Less than 1, then 
[image: image86.wmf]1

P

 is a minimizing of 
[image: image87.wmf]2

P


     * Equal to 1 then
[image: image88.wmf]1

P

 is congruent to
[image: image89.wmf]2

P


(2) All the regular polygon that have the same number of sides are similar.

(3) The square and the rectangle are not similar although the corresponding 

angles are congruent but sides not proportional.

(4) The corresponding sides of square and a rhombus are proportional but 
 they are not similar because corresponding angles are not equal.

Practice:
Which of the following pairs of polygons are similar why?




ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
[2] Similarity of two triangles

     Two triangles are similar if there exists One of the following:

      - The corresponding angles are congruent

  or - the corresponding sides are proportional

Ex1: In the opposite figure ABC is ∆ in which

       
AB = 5cm , BC = 6cm , AC = 4cm and

       
D
[image: image90.wmf],

//

,

3

BC

DE

cm

AD

where

AB

=

Î



[image: image91.wmf]{

}

E

AC

DE

=
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1) Prove that ∆ ADE ~ ∆ ABC

2) Find length of 
[image: image92.wmf]AE

and

DE


Ex2: In the opposite figure

Prove that:
1) ∆ DEF ~ ∆ ABC
2) 
[image: image93.wmf]C
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 = ratio of similarity
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Ex3: In the following figures find value of 
[image: image94.wmf]c

 and y


ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Ex4: In the opposite figure
ABCD is // gram where 
[image: image95.wmf],

BA

E

Î



[image: image96.wmf]AD

CE

I

= {F} , BC = 6cm





AB = 4cm and FD = 6cm

Find length of 
[image: image97.wmf]FC

and

EA

EB

,

,


ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
 Ex5: In the opposite figure
ABCD is a rectangle in which

AD = 12cm , 
[image: image98.wmf]AD

Î

c

 where Ax = 4cm,


[image: image99.wmf]AB

xy

//

 and intersects 
[image: image100.wmf]AC

 at M and



[image: image101.wmf]BC

 at y where M
[image: image102.wmf]c

 = 3cm
1) Prove that  
[image: image103.wmf]c

AM

~ ∆ CMY 

2) Find p. of ∆ YMC

3) Is figure ABYM~ figure CDXM ? why ?

Ex6:  In the opposite figure
ABC is right angled ∆ at B in

which AB = 3cm , BC = 4cm and


[image: image104.wmf]AC

BD

^




Prove that: ∆ BAC ~ ∆ DAB

then find length of 
[image: image105.wmf]DC

AD

,


ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Home Work

1) The two polygons are similar if 


(1).....................


   (2) ......................

2) The polygon ABCD ~ the polygon 
[image: image106.wmf]c
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     then 
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     and 
[image: image108.wmf]YZ
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3) Prove that:
1. ∆ ABC ~ ∆ xyz

2. Find 
[image: image109.wmf])
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4) If two triangles are similar, then the corresponding sides are ……… , and corresponding angles are …………….

5) If the ratio of proportional side of two similar ∆ =1 then two triangles are …………….

6) If two polygons are similar and the ratio between the length of two   corresponding sides is 3:4 then the ratio between their perimeters is ……...

7) If ∆ ABC ~ ∆ xyz

     Find AC and xy     



8)

1. Prove that ∆ ABC ~ DBE

2. Find the length of 
[image: image110.wmf]BC

 and 
[image: image111.wmf]DE


3. Find the ratio enlargement.


9) 
[image: image112.wmf])
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    Prove that 

  1. ∆ ADE ~ ∆ ACB

  2. Find the length of 
[image: image113.wmf]EC

 


10) ∆ AED ~ ADB        

 Find 
[image: image114.wmf]?
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11) In the opposite figure
      ABCD ~ X Y Z L

  1. Calculate 
[image: image115.wmf]BCD

m

Ð


  2. Find length 
[image: image116.wmf]XL

 and enlargement ratio.

  3. If p.of figure ABCD = 26cm
 

      

  Find p.of figure XYZL 


Unit five

Areas

Lesson one

Equality of Areas of two parallelograms

Theorem 1

Surfaces of two // grams with common base and between two parallel straight lines, one carrying the base are equal in area.
Corollaries

Corollary1
 parallelogram and rectangle with common base and between two parallel straight lines are equal in area.
Corollary2

Area of the parallelogram = length of the base ×height 

Greater base × smaller ht 

= Smaller base × greater ht.
Corollary3

Parallelograms with bases equal in length and lying on a straight line, while the opposite sides to these bases are on another straight line are equal in area.

Corollary4

Area of ∆ is equal to half area of // gram if they have common base lying on one of two parallel straight lines including the area of ∆ EBC = ½ area of     ABCD.   
Corollary5

Area of ∆ = ½ of base length × ht.
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

(1) Complete using these figures of parallelograms


DY = ……….

DC = ………

     BC = …………..






AF = ………

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
(2) In the opposite figure 
∆ ABC is right angled ∆ at A,
[image: image117.wmf]BC

AD

^



Complete 

Area of ∆ABC = ½ AB(……….

Area of ∆ABC = ½ BC(……….


[image: image118.wmf]\

AB ( ……..  = BC(………...

If AB = 4cm , AC = 3cm find length of 
[image: image119.wmf]AD


ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
 (3) In the opposite figure
 ABCD is square with perimeter 24cm

 E is mid point of 
[image: image120.wmf]BC

 

Complete: 

AB = ……. cm , CE = ……. cm.


area of ∆ AEC = ……. cm2 .

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
(4) In the opposite figure
ABCD is // gram , 
[image: image121.wmf],

AD

Î
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[image: image122.wmf]{

}

F

CD

BE

=

I


Prove that: 
area of ∆ AFD = area of ∆ EFC

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Home Work

(1) Complete:
1) A parallelogram whose sides lengths are 5cm and 7cm and its small 

height 4cm then its area = ……. cm2
2) Area of triangle is equal to ……. Area of // gram if they have common 

base lying on one of two parallel St. Lines

3) Area of parallelogram = …….(……..

4) Surfaces of two // grams with common base and between two parallel St. 

    lines are = ………..

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
(2) In the opposite figure

[image: image123.wmf]cm
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BC = 10 cm , AD = 8 cm

Find : a) area of ∆ ABC


          b) length of 
[image: image124.wmf]BE

 

(3) In the opposite figure
ABC D is // gram with perimeter 48 cm ,

BC = 2 AB , area of ∆ ABC = 56cm2
E is mid point of 
[image: image125.wmf]BC

 
Find:
a) Two heights of      ABCD

b) Area of ∆ AEC

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

(4) In the opposite figure
ABCD is rectangle , 
[image: image126.wmf]BC

E

Î


Prove that: area of ∆ DAE = area of ∆ ABC

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Lesson two
Equality of the Areas of two triangles

Theorem 2

Two triangles which have the same base and 
the vertices opposite to this base on St. line parallel 
to the base have the same area

Corollaries

(1) Triangles of bases equal in length and 

lying between two parallel straight lines 

are equal in area


(2) The median of ∆ divides its surface into

 two triangular surface equal in area

 
[image: image127.wmf]AD

 is median

[image: image128.wmf]\

area of ∆ADB = area of ∆ ADC


(3) Triangles with congruent bases on one straight line and 

have common vertex are equal in area

area of ∆ ABC = area of ∆ ACD = area of ∆ ADE


(1) In the opposite figure 

∆ABC with median 
[image: image129.wmf]AD

E
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Î

,


draw 
[image: image130.wmf]BE

 and 
[image: image131.wmf]CE

 prove that

area of ∆ ABE = area of ∆ ACE


(2) In the opposite figure

[image: image132.wmf]{
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Prove that: 

area of ∆ AMB = area of ∆ DMC


(3) In the opposite figure

[image: image133.wmf],
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[image: image134.wmf]{
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Prove that 

1) Area of ∆ ABM = area of ∆ DCM = area of ∆ EMC

2) Area of ∆ DBC = area of ∆ EBM

(4) In the opposite figure 

ABCD is // gram , 
[image: image135.wmf]CB

E

Î


were BC = BE

Prove that:
area of ∆ FEC = area of    ABCD

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Theorem 3

If two triangles are equal in area and drawn on the same base and in one side of it then their vertices lie on a straight line parallel to this base 


Ex1: In the opposite figure 

area of ∆ AMB = area of ∆ DMC

Prove that: 
[image: image136.wmf]BC

AD

//

 

Ex2: In the opposite figure
ABCD is // gram , 
[image: image137.wmf]}
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[image: image138.wmf]AB

E
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 where area of  AME = area of ∆ ABC

prove that figure BECD is parallelogram


Ex3: In the opposite figure
∆ ABC , D is mid point of 
[image: image139.wmf]AB

,

E is mid point of 
[image: image140.wmf]AC

 prove that

a) area of ∆ DBC = area of ∆ EBC

b) 
[image: image141.wmf]BC

DE
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Ex4: In the opposite figure
ABCD is quad. with 
[image: image142.wmf],
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[image: image143.wmf]}
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Area of ∆ ABM = area of ∆ ECM

prove that 
[image: image144.wmf]AC

DE

//

 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Home Work
(1) Complete

a) Triangles with congruent bases and drawn between two

     parallel line are………………

b) The median of a triangles divides its area into……………..

c) Two triangles drawn on common base and their two vertices located on 
St. line parallels to the base are …………..

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

(2) In the opposite figure
AM = ½ MC , DM = ½ MB

Prove that 
[image: image145.wmf]BC
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(3) In the opposite figure

[image: image146.wmf]}

{

,

//

M

BD

AC

BC

AD

=

I

   

D bisects 
[image: image147.wmf]CE

 prove that

area of ∆ MDE = area of ∆ AMB

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
(4) In the opposite figure

[image: image148.wmf]EF
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//

 

Prove that: area of ∆ ABE = area of ∆ DCF


Lesson three

Areas of some geometric figures

(1) Area of rhombus = base length ( height

Ex1: Find area of rhombus of side length

10cm and height 8cm

Ex2: if perimeter of rhombus 24 and its height 5cm find area

Remark

2 diagonals of rhombus 
[image: image149.wmf]^

 and bisect each other then area of rhombus = 
[image: image150.wmf]d
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Ex1: A rhombus whose diagonals length are 8cm and 10cm find area

Ex2: A rhombus of perimeter 5cm and length of one diagonal 10cm find area

Ex3: A rhombus of perimeter 60 cm and measure of one of its angles is 60o find area

Ex4: A rhombus of area 80cm2 , length of one diagonal 8cm find length of other diagonal

(2) Area of square
Square is rhombus whose diagonals are equal in length

area of square = (Side)2
or area of square = 
[image: image151.wmf]2
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 square of the length of its diagonal

Ex1: A square of side length 6cm find area

Ex2: A square of diagonal length 8cm find area

Ex3: A square of area 18cm2 find length of diagonal
(3) Area of trapezium = 
[image: image152.wmf]height
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or middle base ( height
Remark

1) Isosceles trapezium 

If ABCD is an isosceles trapezium

with AB = CD then

* the base angles are equal in measure


[image: image153.wmf]D
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,


* the diagonals are equal in length AC = BD

* has only one axis of symmetry (L) which is 
[image: image154.wmf]^

bisector of its bases


2) Right trapezium 

In this case height of trapezium = CD

Ex1: Find the area of each of the following trapeziums


Ex2: Find the height of trapezium with area 450cm2 and two base lengths 24cm and 12cm

Ex3: The area of trapezium 108cm2, length of one parallel bases is 15cm, height 8cm find length of other base   

Home Work
Complete

1) The area of rhombus whose diagonals 6cm and 8cm = …………. cm2.

2) The diagonals of an isosceles trapezium ………………

3) The area of trapezium of middle base 7cm and height 6cm = …………. cm2.

4) The area of square 50cm2, then the length of its diagonal = ……….. cm.

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Two pieces of land have equal areas, one of them in the shape of rhombus of diagonals 18m and 24m and other in the shape of trapezium whose height 12m find length of middle base.

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Find area of trapezium of two parallel bases lengths are 8cm and 10 cm and its height = 5cm


Unit six
Lesson one projections


A] Projection of a point on a line

In the opposite figure 

L is a straight line , A and B are two

Points, where A 
[image: image155.wmf]Ï

 L and B 
[image: image156.wmf]Î

 L

Draw 
[image: image157.wmf]'

AA

 
[image: image158.wmf]^

 L , where A' 
[image: image159.wmf]Î

 L 

The point A' (the point of intersection of 
[image: image160.wmf]'

AA

 and L) is called

Projection of A on L 


[image: image161.wmf]\

 B 
[image: image162.wmf]Î

 L

[image: image163.wmf]\

 the projection of B on L is itself so that.

Projection of a point on a straight line is that point of intersection of the perpendicular segment from this point and the straight line.

Remark
If the point lies on the straight line, its projection on it is the same point.

B] Projection of a line on a given line


In the opposite figure

A' is the projection of A on L 

B' is the projection of B on L

Then A' B' is the projection of 
[image: image164.wmf]AB

 on L

Practice

Complete by writing down the projection of each one of the following:

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
From the previous example we deduce that:
1) The length of the projection of line segment on a given line is less than the length of the segment itself incase (1) , (2) and (4).

2) The length of the projection of line segment on a given line equal to the length of the segment itself when it is parallel to us as incase (3)

3) The length of the projection of line segment on a given line equal to zero when it is a point as incase (5).
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ


1) In the opposite figure
m
[image: image165.wmf]Ð

 B = m
[image: image166.wmf]Ð

 ACD = 90º

Complete:

a- The projection of 
[image: image167.wmf]AD

 on 
[image: image168.wmf]CD

 is ………..

b- The projection of 
[image: image169.wmf]AC

 on 
[image: image170.wmf]CD

 is ………..

c- The projection of 
[image: image171.wmf]AC

 on 
[image: image172.wmf]AB

 is ………..

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

2) In the opposite figure
ABC is a 
[image: image173.wmf]D

, with AB = AC = 5 cm , BC = 6 cm

Find:

a- The length of the projection of  
[image: image174.wmf]AB

on 
[image: image175.wmf]BC


b- The area of 
[image: image176.wmf]D

 ABC

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
3) In the opposite figure

[image: image177.wmf]AB

 
[image: image178.wmf]I

 
[image: image179.wmf]CD

 = {E} , E is the midpoint of 
[image: image180.wmf]CD


AC = 16 cm , AE = 20 cm

BD = BE = 10 cm

Find:

a- The length of the projection of  
[image: image181.wmf]BD

on 
[image: image182.wmf]CD


b- The length of the projection of  
[image: image183.wmf]AB

on 
[image: image184.wmf]CD


Home Work
1) Complete the following table:

	Figures

Projections
	
	
	

	Projection of 
[image: image185.wmf]AC

 on 
[image: image186.wmf]BC


	…………..
	…………..
	
[image: image187.wmf]XC



	Projection of 
[image: image188.wmf]AB

 on 
[image: image189.wmf]BC


	…………..
	…………..
	…………..

	Projection of 
[image: image190.wmf]AC

 on 
[image: image191.wmf]AB

 
	…………..
	…………..
	…………..

	Projection of 
[image: image192.wmf]BC

 on 
[image: image193.wmf]AB


	…………..
	…………..
	…………..


2) In the opposite figure

[image: image194.wmf]AD

 \\  
[image: image195.wmf]BC

 , AB = 13cm, BC = 5cm, CD = 15cm,

m(
[image: image196.wmf]Ð

ACB) = m(
[image: image197.wmf]Ð

DAC) = 90º

Find:

A. The length of the projection of 
[image: image198.wmf]AB

 on 
[image: image199.wmf]AC


B. The length of the projection of 
[image: image200.wmf]CD

 on 
[image: image201.wmf]AC


3) In the opposite figure
ABCD is a trapezium, in which 
[image: image202.wmf]AD

 \\ 
[image: image203.wmf]BC

,

m(
[image: image204.wmf]Ð

ABC) = 90º.  If AD = 9cm,

DC = 10cm, and CB = 15cm.

Find:

A. The length of the projection of 
[image: image205.wmf]DC

 on 
[image: image206.wmf]BC


B. The length of the projection of 
[image: image207.wmf]DC

 on 
[image: image208.wmf]AB



Lesson two
converse of Pythagoras' theorem


Yon know from Pythagoras' theorem that 

If 
[image: image209.wmf]D

 ABC is right angled 
[image: image210.wmf]D

 at B

Then (AC)2 = (AB)2 + (BC)2

(AB)2 = (AC)2 – (BC)2

(BC)2 = (AC)2 – (AB)2
Converse of Pythagoras' theorem

In a 
[image: image211.wmf]D

 if the sum of the areas of two squares on two sides 
is equal to the area of the square on the third

side then the angle opposite to this side is right angle 

i.e: In 
[image: image212.wmf]D

 ABC if (AB)2 + (BC)2 = (AC)2

[image: image213.wmf]\

 m
[image: image214.wmf]Ð

B = 90º

Corollary:


In 
[image: image215.wmf]D

 ABC, if 
[image: image216.wmf]AC

 is the longest side 

and (AB)2 + (BC)2
[image: image217.wmf]¹

(AC)2
Then 
[image: image218.wmf]D

 ABC is not right 
[image: image219.wmf]D


ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

1) Complete and show which of the following Δ is right angled


(DE)2 = ……….




(MN)2 = ……….

(DE)2 + (EF)2 = ……….


(ML)2 + (NL)2 = ………..


[image: image220.wmf]\

 
[image: image221.wmf]D

  is ………..





[image: image222.wmf]\

 
[image: image223.wmf]D

 is …………


2) In the opposite figure
ABCD is a quadrilateral
m
[image: image224.wmf]Ð

B = 90º, AB = 9cm, BC = 12cm,
CD = 17cm and DA = 8cm

Prove that 

m
[image: image225.wmf]Ð

DAC = 90º, then find area of figure ABCD 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Home Work
1) Complete and show which of the following is right angled 
[image: image226.wmf]D



(XY)2 = (
[image: image227.wmf]34

)2 = …………


(AC)2 = ………..

(YZ)2 + (ZX)2 = ………….

(AB)2 + (BC)2 = ………..


[image: image228.wmf]\

 
[image: image229.wmf]D

  is ………..





[image: image230.wmf]\

 
[image: image231.wmf]D

 is …………

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

2- In the opposite figure
ABCD is quadrilateral in which

AB = 8cm, BC = 9cm, CD = 12cm, AD = 17cm

and 
[image: image232.wmf]DB

 
[image: image233.wmf]^

 
[image: image234.wmf]AB


a- find length of the projection of 
[image: image235.wmf]AD

 on 
[image: image236.wmf]BD


b- prove that 
[image: image237.wmf]D

 BCD is right angled 
[image: image238.wmf]D


ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

3- In the opposite figure
AB = 12cm, BC = 25cm, DC = 15cm, AD = 16cm

m
[image: image239.wmf]Ð

A = 90º prone that m
[image: image240.wmf]Ð

BDC = 90º

and find area of figure ABCD.


Lesson three
Euclidean theorem


In the right angled 
[image: image241.wmf]D

, the area of the square on a side

of right angle is equal to the area of the rectangle

which its dimensions are the length of the projection

of this side on the hypotenuse and the length 

of the hypotenuse

i.e: ABC is right angled 
[image: image242.wmf]D

 at A, 
[image: image243.wmf]BC

AD

^


then (AB)2 = BD × BC

(CA)2 = CD × CB

Corollary: (AD)2 = DB × DC  and AD = 
[image: image244.wmf]BC

AC

AB

´


ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ


(1) In the opposite figure
Δ DEF is a right angled Δ at D, 
[image: image245.wmf]EF

DN

^

 

EN = 9 cm and NF = 16 cm

Complete:

a) (DE)2 
= EN × ……

= …… × ……



[image: image246.wmf]\

 DE = …… cm

b) (DF)2 = FN × ……

= …… × ……



[image: image247.wmf]\

 DF = …… cm

c) (DN)2 = NE × ……

= …… × ……



[image: image248.wmf]\

 DN = …… cm


(2) In the opposite figure

ABC is right angled Δ at B, AB = 4 cm,

AC = 5 cm and 
[image: image249.wmf]AC

BD

^


Complete:

a) BC = …… cm




b) BD = …… cm


c) AD = …… cm




d) area of Δ DBC = …… cm2
(3) In the opposite figure
ABCD is quadrilateral Where m 
[image: image250.wmf]Ð

BCD = m 
[image: image251.wmf]Ð

BAD = 90o


[image: image252.wmf]BD

AE

^

, BC = 7 cm, CD = 24 cm and AB = 15 cm

Find: a) The length of 
[image: image253.wmf]BD

 and 
[image: image254.wmf]AD


b) The length of the projection of 
[image: image255.wmf]AB

on 
[image: image256.wmf]BD


c) The length of the projection of 
[image: image257.wmf]AD

on 
[image: image258.wmf]AE


ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Home Work
(1) In the opposite figure
Δ ABC in which m 
[image: image259.wmf]Ð

BAC = 90o


[image: image260.wmf]BC

AD

^

, AB = 8 cm and AC = 6 cm

Find: BD, CD and AD

(2) In the opposite figure

ABCD is parallelogram

AB = 6 cm, AD = 10 cm, 
[image: image261.wmf]AB

BD

^


Draw 
[image: image262.wmf]BC

DE

^

 

Find: a) Area of parallelogram ABCD 

b) The length of projection of 
[image: image263.wmf]BD

on 
[image: image264.wmf]BC


c) The length of 
[image: image265.wmf]DE


(3) In the opposite figure

ABCD is trapezium in which 


[image: image266.wmf]DC

AD

DC

AB

^

,

//


AD = 12 cm, BC = 13 cm,

DC = 33.8 cm and 
[image: image267.wmf]DC

BE

^


Find: a) The length of 
[image: image268.wmf]CE

 and 
[image: image269.wmf]AB


b) The length of 
[image: image270.wmf]DB


c) The length of the projection of 
[image: image271.wmf]DC

on 
[image: image272.wmf]AB


d) Area of trapezium ABCD

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Lesson Four

Classifying of triangles according to their angles

Determining the type of Δ according to its angles in case of knowing the lengths of its three sides we compare the square length of the longest side of the Δ and the sum of squares of the other 2 sides

If :
1) Square length of longest side = sum of square of other 2 sides

then Δ is right angled Δ

if Δ ABC 
[image: image273.wmf]Q

(AC)2 = (AB)2 + (BC)2


[image: image274.wmf]\

 
[image: image275.wmf]Ð

B is right angled

2) Square length of longest side > sum of square of other 2 sides then Δ is an obtuse angled Δ

if Δ ABC (AC)2 > (AB)2 + (BC)2


[image: image276.wmf]\

 
[image: image277.wmf]Ð

B is an obtuse angle

3) Square length of longest side < sum of square of other 2 sides then Δ is an acute angled Δ 
In Δ ABC (AC)2 < (AB)2 + (BC)2

[image: image278.wmf]\

 
[image: image279.wmf]Ð

B is an acute angle

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

(1) Determine the type of Δ ABC in each case according to angles

a) AB = 8 cm , BC = 10 cm , AC = 6 cm

b) AB = 3 cm , BC = 7 cm , AC = 5 cm

c) AB = 12 cm , BC = 13 cm , AC = 7 cm

(2) In the opposite figure

ABCD is parallelogram with BC = 15 cm,

CD = 8 cm and AC = 19 cm

Prove that: 
[image: image280.wmf]Ð

ABC is an obtuse angle

Home Work
(1) Determine the type of Δ ABC according to angles in each case

a) AB = 9 cm , BC = 10 cm , AC = 12 cm

b) AB = 5 cm , BC = 12 cm , AC = 13 cm

c) AB = 7 cm , BC = 16 cm , AC = 14 cm


(2) In the opposite figure

ABCD is a rectangle in which

AB = 16 cm , BC = 24 cm , E 
[image: image281.wmf]CD

Î

 

and DE  = 9 cm classify the Δ

BFE according to measures of its angles

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

[1] Complete:

a) The area of rhombus whose two diagonals are 24 cm and 10 cm is …………

b) The image of the point (3, -5) by reflection around the origin is …………

c) If the measure of the corresponding angles in the two triangles are equal then the two triangles are ……………

d) A parallelogram whose sides lengths are 6 cm and 8 cm and its greater height is 4 then its area = …………… cm2
e) The image of the point (4, 7) by rotation (R, -90o) is (….. , …..)

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
[2] Choose the correct answer:

a) The image of the point (-2, 1) by translation (3, -2) is 

[(1, 1) or (5, -3) or (1, -1) or (-3, 5)]

b) ABCD is a square, the projection of 
[image: image282.wmf]AD

on 
[image: image283.wmf]BC

 is (
[image: image284.wmf]AB

,
[image: image285.wmf]BC

,
[image: image286.wmf]CD

,
[image: image287.wmf]AD

)

c) The area of Δ whose sides lengths are 7, 24 and 25 cm is 
(168, 84, 175, 300) cm2
d) The area of trapezium whose two parallel bases lengths are 8 cm and 10 cm and its height 5 cm = (90, 45, 40, 50) cm2

e) A square of diagonal length 6 cm then its area (36, 18, 72, 24) cm2
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

[3] In the opposite figure
ABCD is a parallelogram, 

area of Δ ABX = area of Δ DMC

Prove that: 
[image: image288.wmf]AB

MX

//



[4] In the opposite figure
ABC is right angled Δ at B, 
[image: image289.wmf]AC

DE

^


AB = 6 cm , ED = 3 cm , CD = 5cm

Prove that: Δ CED ~ Δ CBA then 

find length of 
[image: image290.wmf]AC

 and 

the projection length of 
[image: image291.wmf]AB

 on 
[image: image292.wmf]AC


ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

[5] In the opposite figure 

ABCD is a rectangle in which

AB = 30 cm , AD = 40 cm,


[image: image293.wmf]DE



 EMBED Equation.3  [image: image294.wmf]^



 EMBED Equation.3  [image: image295.wmf]AC

 and intersect 
[image: image296.wmf]AC

 at F

and intersects 
[image: image297.wmf]BC

 in E

find length of 
[image: image298.wmf]AF

 , 
[image: image299.wmf]DF

 and 
[image: image300.wmf]EC



(1) Complete:

a) If the corresponding ……………... are prop national then the two triangles are similar.

b) The image of the point (3 , -7) by rotation 90º around 0 is …………….

c) Two triangles drawn on a common base and their two vertices located on a straight line parallel to the base are ………………….

d) A rhombus of area 21cm2 and length of one diagonal 6cm then length of the other diagonal ………………..

e) Area of 
[image: image301.wmf]D

 = …………… the area of // gram with common base and drawn between two parallel straight lines.

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
(2) Choose the correct answer:

a) The identity rotation with an angle of measure.

(90º , -90º , 360º , 180º)

b) The image of the point (0 , -3) by reflection on y-axis is

((3 , 0) , (0 , 3) , (0 , -3) , (-3 , 0))

c) Parallelogram of base length 12cm and corresponding height = 5cm then area = 

(30 , 17 , 60 , 7) cm2.

d) In 
[image: image302.wmf]D

 ABC if (AC)2 = (AB)2 + (BC)2 then m
[image: image303.wmf]Ð

B is

(obtuse , right , acute , straight)

e) If 
[image: image304.wmf]D

 ABC 
[image: image305.wmf]»

 
[image: image306.wmf]D

 DEF them 
[image: image307.wmf]DE

AB

 = 
[image: image308.wmf]......

BC

 

(DF , EF , AC , DE)

(3) Two similar triangles one of them has perimeter 74cm and the sides lengths of the other 4.5 cm, 6cm and 8cm find length of longest side in first 
[image: image309.wmf]D

 
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
(4) Draw 
[image: image310.wmf]D

 ABC in which A (-1 , 2) , B (2 , 4) and C (0 , 6) then draw its image A' B' C' by translation (1 , -3)
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
(5) In the opposite figure 


[image: image311.wmf]AD

 // 
[image: image312.wmf]BC

 , BE = CF

Prone that

area of figure AMEB = area of figure DMFC
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