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Introduction

Dear students ;

It is extremely great pleasure to introduce the mathematics book for third
preparatory. We have been specially cautious to make learning mathematics
enjoyable and useful since it has many practical applications in real life as well as
in other subjects. This gives you a chance to be aware of the importance of learning
mathematics, to determine its value and to appreciate mathematicians, roles.

This book sheds new lights on the activities as a basic objective. Additionally,
we have fried to introduce the subject simply and excitingly to help attaining
mathematical knowledge as well as gaining patterns of positive thinking which
pave your way to creativity.

This book has been divided into units, each unit contains lessons. Colors
and pictures are effectively used to illustrate some mathematical concepts and
the properties of figures. Lingual level of previous study has been taken into
consideration.

Our great interest here is to help you get the information independently in
order to improve your self-study skills.

Calculators and computer sets are used when needed. Exercises, practices,
general exams, activities, unit tests, general tests, and final term tests attached with
model answers have been involved to help you review the curriculum completely.

Eventually, we hope getting the right track for the benefits of our students as
wel] as for our dearest Egypt hoping bright future to our dearest students.

Authors



Algebra

Unit 1: Equations
(1 - 1) Solving two equations of first degree in two variables

Graphically and Algebraically 3

{1 - 2) Solving an equation of second degree in one unknown
Graphically and Algebralcally L

{1 - 3) solving two equations In two variables, one Is of the first degree

and the other is of the second degree 13
Unlt test 17

Unit 2 : Algebraic Fractional Functions and the operations on them

{2 = 1) Setof zerces of a polynomial function 18
{2 - 2) Aigebraic fractional function 21

{2 - 3) Equality of two Algebraic fractions 24

{2 - 4) Operations on Algebralc fractions 29

Unit test 34

Probability
Unit3: Probability

{3 - 1) Operationa on events

(3 = 2) complemantary avent and the difference between two events

Unit test




Geometry
Unit 4 : The Circle

(4 - 1) Basic Definitions and Concepts

(4 - 2) Positions of a point, a Straight Line and a Circle with Respect to
a Circle

(4 - 3) identifying the Circle
(4 - 4) The Relation Between the Chords of a Circle with its Center

Unit test

Geometry

Unit 5 : Angles and Arcs in the circle

(5 - 1) Central Angle and Measuring Arcs

(5 = 2) The relation between the inscribed and central angles subtended
by the same arc

(5 = 3) Inscribed Angles Subtended by the Same Arc

(5 - 4) cyclic Quadrilaterals

(5 - B) Properties of Xyclic Quadrilaterals

(5 = 6) The relation between the tangents of a circle

(5 - 7) Angle of Tangency
Unit test

General tests




MATHEMATICAL NOTATION

The set of natural numbers Al Perpendicular to
The set of inbegers /! Parallel to

The set of ratlonal numbers AB line sagment AB

The set of irational numbers AB Ray AB

The set of real number AB Stralght lina AB

The Squara root of A Measure of angle A
The Cube root of A Measure of arc AB
Closed interval Similarity

Open Interval Greater than

Half-open Inbtarval Greater than or equal to
Half-open inberval Less than

Infinite Interval Less than or equal to

Probability of ocourring

|
s congruent to e

Number of elements A x Meaan
Sample space O Standard deviation




Equations

Algebraic Fractional Functions

and the operations on them
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One of the players threw the ball 80, It took the direction shown
in the figure.

This figure represents one of the functions which you will study
and is called “a quadratic function”.



 Solving two equattions of irst degree In fwo

variables grophically and aigebraically 4

_ Think and Discuss

A rectangle of a perimeter 30cm. What are the possible values of its
length and width. If the length of the rectangle = x cm and the width of |

the rectangle = y cm
then:: —_— What you'll ledarn
the length + width = % the perimeter J¢ Sclving tn cetiaions
Lx+y=15 X cm. of first degree in two
variables.
@ This equation is called the equation of first degree in two variables.
% Solving this equation means finding an ordered pair of the real
number is satisfying equation.
@ Can(-5.20) be a solution of the previous equation. Explain your Key terms
answer. Dear student: Solve this problem after the following. +r Equation of first
€ You can solve this equation by putting it in one of the two forms: degree.
- s +r Graphical solution.
@ y=13-x  or @ x=13-y ¢ Substitution set.
By giving one of the two variables any value, you can calculate the ¥ Algebraic solution.
value of the other variable. ¥ Solution set.

If x =R then the substitutionset is R X R thus there are infinite
number of solutions of the equaticn of the first degree, in which each
of them is in an ordered pair. {(x , y) where its first projection x and its
second projection v.

whenx=8.. y=15-8=7 . (8, 7) is a solution of the equation
whenx =95 .. y=15-95=55 .. (9.5, 55) is a solution of the equation
whenx=4V7 .. y=15-4v7

- {(4¥7 ,15-4+7 )isasolution of the equation

First: Solving equations of the first degree in
two variables graphically :

ﬁ Find the solution set of the equation 2 x-y =1
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Solution
Write the equation in the formy =2x - 1
By puttingx =0 . y=-1 .. (0, -1)is a solution of the equation

By puttingx =2 . y=3 .. (2, 3) is a solution of the equation
And by drawing the straight line L passing throught the two
represented points of the two ordered pairs (0, -1) ,(2, 3).
We find that every point € L is a solution to the equation.

i.e for the equation 2x - y =1 their is an infinite number of solutions

Tell another four solutions for this equation?
e O Y

@ Find the solution set of the following two equations graphically:

-

Li:y=2x-3, L,:x+2y=4

R T,

Solution

T

In the equation y =2x -3

-

By putting X=0.. y=-3 .. (0, -3) is a solution of this equation
By putting X =4 . y =35 .. (4, 5) is a solution of this equation
Thus: L,in the opposite figure represents the solution set of this

of equation D
By putting the egquation x + 2y = 4 int the form x = 4 — 2y

o

T

Rt

By putting y =0 SoX=4 ~. (4, 0} is a solution of this equation

g NP

By putting y =1 s K= =~ (2, 1) is a solution of this equation

e P

This : L,in the opposite figure represents the solution set of the equation 2)
In the figure L, N L, is the point (2 , 1}

-

e e e e e e e e e e e e e e O O eV ™

e

. 'The solution set of the two equations is {(2 , 1)}

“-;;;‘?A-JFA-;;‘-.-.-—.-—.-.-.--“-'.-J

Find the solution set for each pair in the following equations graphically :

@2x+y=0 x+2y=3
@y=3x-1 x-y+1=0
(1

= Mathematics - Preparatory % 2021 - 2022
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o

Find graphically the solution set for each pair of the following equations:
First: IX+y=4 (1),2y+6x=3 {2)
Second: 3x+2y=6 (1),y=3-3x (2)

First:

Put the equation (1} in the form y =4 - 3x

By Putting x=0 .. y=4 thus, (0, 4} is a solution of the equation

By Puiting x =2 .. y=-2 thus, (2, -2} is a solution of the equation
L, represents a solution set of the equation (1)

By putting the equation (2) in the form y = x _z“

By Putting x=0 .y =2 thus, (0,2 ) is a solution of the equation

By Putting x =1 Loy= % thus, (1, '—23 ) is a solution of the equation
and L, is a solution of the equation (2

¢ LNL=¢ . No solution for the two equations together.

i.e there is no solution of the two equations (1), (2) when L, #1,
From the Analytical Geometry:
Theslopeof L;==%=-3 The slope of L, == = -3 LB Ly
Sm"‘: || .gu.......
By Putting the equation (2) in the formof 2y =6-3 X N
i.e. 3X + 2Y = 6 is the same as equation (1) the graph shown illustrates
the graphical representation of the two equations by two coincident : \ ]
straight [ines. x 1 x
We say that: The two equations (1) and (2) have an infinite EEEREEE ]
number of solutions. The solution set is {{(x, y):y=3 - % x} HEE ;" : \L‘ |

T T O O O o O O W w0

Graphically find the solution set for each pair in the following equations:
D 3x+y=5, y+3x=8 EDax+y=4 , B-2y=4x
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Second: Solving two equations of first degree in two variables
algabrically.

Solving two simultaneous equations of first degree in two variables is being done by

removing one of the two variables where we get an equation of first degree in one variable.

Solving this equation gives the value of this variable and by substituting in one of the

given equations we get the value of the other which we removed.

Find the solution set of the two equations
2x-y=3 {1) 4 X+2Y=4 {2)

= Solution Y ( Substitution method )

From the equation (1), y=2x-3

by substitution in the equation (Z) LX+2(2x-3)=4
thus:x+4x-6=4 -~ Bx=10

Substituting in equation (1) L y=2x2-3

.. The common solution set of the two equations = {(2, 1)}

: Ahdl:l-n:r' 5o|ut:'iqn: *  { Omitting method )

Omitting one of the two variables in the two equations (by adding or subtracting) to get a third
equation in one variable, and by solving the resulted equation we find the value of this variable.

-l X
o
-t b2

2x-y=3 {1 ; X+2y=4 (2)

By multiplying the two sides of the equation (1) x 2 s 4x-2y=6 (3
Adding (2) and {3) s Bx=10 & R 2
Substituting in (1 L 2%X2-y=3 5 =

. The common solution set of the two equations is = {(2, 1)}.

\ e e T T ]

@ Find algebraically, the solution set of each pair of the following equations:

Al 3x+4y=24 Bl 3x+2y=4
x-2y+2=0 , x-3y=5
@ What is the number of solutions of each pair in the following equations:
A 7X+4y=06 B Ix+4y=+4 C 9% +6y=24
5x-2y =14 5x-2y=15 Ix+2y=8

Mathematics - Preparatory % 2021 - 2022
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Find the values of a , owing that (3 , -1} is the solution e two eguations.
: dthe values of a, b knowing th he solurtion of the two eq
,: ax+by-5=0 , Jax+by=17

. Solution
(- Solution,
b: * (3, -1) is the solution of the two equations
F‘ = {3, -1) is the solution of the equationsax +by-5=0
W - 3a-b-5=0 fe: 3a-b=5 (n
:1 ; (3, -1) is the solution of the equations 3 ax+by=17
{ -~ 9a-b=17 (2)
:: Substracting both sides of equation (1) from both sides of equation (2) we get :
y 6a=12 La=2
p: Substituting in equation (1)
b 3x2-b=5 s b=1
{
, -
) '!, Xatiple
{
)
l’ A two-digit number of sum of its digits is 11. If the two digits are reversed, then the resulted
a number is 27 more than the original number. What is the original number 2
) g
( - Solution
': Consider that the units digit is x and the tens digitis y .
:1 L x+y=T11 e {1)
{
:1 units digit tens digit i ?Jl:l;:t e
{
:1 The original number X Y x+10y
{
:1 The sum after reversing digits ¥ X y+10x
{
:( The resulted number after reversed its two digits - the original number =27
,1 Ly +10x)-{x+10y) =27 LY+ 10x-x-10y=27
h: 5 9%-9y=27 by dividingby9 LX=Y=3 (2)
’1 By adding both equations (1) and (2)
:1 s 2x=14 S substituting in the equation ....... (1)
" L 7+y=11 soy=d - the number is 47
k‘_".-. AAAAAAAAAAAAAA B T ™ ™ ™ i)
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First : Complete the following :
A| The solution set of the two equations x + y=0

B/ The solution set of the two equations x+3y=4 , 3y+x=1is........
¢ The solution set of the two equations 4x+y=6 , Bx+2y=121s ...

D If the two straight lines which represent the fwo equations x+3y=4, x+ay=0
are parallel, then a = ......coeeee

E| If there is only one solution for the two equations x + 2y =Tand 2x+ky=2, thenk

cannot equal .............

Second : Choose the correct answer from the given answers:

@Thetwostraightlines:3x+5y=0,5x-3y=03reinterseclaedin:

A The origin B First quadrant €| Second quadrant D Fourth quadrant
@Thesolutionsetofﬁetw{)equations x-2y=1,3x+y=10is:
& {(5, 2)} B2, 4 S, m Di{(3, 1}
@ Iif there are infinite numbers of solutions of the two equations x +4y=7,3x+ ky=21thenk:
Alg 87 & 12 B 21
Third:
@ Find the solution set for each pair of the following two equations algebraically and graphically:
A y=x+4,x+y=4 Bix-y=4,3x+2y=7
Cl 3x+4y=11,2x+y-4=0 Di3x-y+4=0,y=2x+3
El 2x+y=1,x+2y=5 Ex+2y=8,3x+y=9

@ If the number of the teams participating in the African cup of Nations is 16 teams, and the
number of non-Arab teams is 4 more than three times the Arab teams, Find the number of
the participating Arabic teams in the championship.

@ Two acute angles in a right angled triangle, The difference between their measures is 50.
Find the measure of each angle.

@ Two supplementary angles, the twice of the measure of their bigger equals seven times the
measure of the smallest. Find the measure of each angle.

@ If the sum of the ages of Ahmed and Osama is now 43 years and after 5 years, the difference
between both ages will be 3 years. Find the age of each them afier 7 years.

@ A rectangle with a length more than its width by 4 cm. If the perimeter of the rectangle is
28 cm, Find the area of the rectangle.

Mathematics - F'rl:ParErhory 3 2021 - 2022



| (2) Soiving an equation of second degree In

ohe unknown graphically and Algebraically

We have reperesented graphically the quadratic function f where :

fxd=ax2+bx+c,ab,ceER az#0 Wwhat you'll learn

The corresponding equation is fp)=0 = ax2 +bx+c=0 # (2} Solving an equation
of second degree in

You have previously solved this equation by factorizing. one unknown graphically
and Algebraically.

To solve the equation : x2-4x+3 =0

Key flerms
We factorize the left side of the equation to be :

+¥r Graphical solution

b ST VAR i 1N=0 ¥ Algebraic solution
i — = or x-1=0 ¥ Solution set

Y MpEmeEsaT or XK=

o The solution set is { ...couee. R }

First: the graphical solution:
To solve a x2 + b x + ¢ = 0 graphically we follow the steps:

* We draw the function curve of f(x) =ax2+bx+cwherea #0
* |dentify the set of x coordinates of the points of intersection of the function
curve with the x-axis, thus we get the solution of the equation.

i

.
=i
W

{ Draw the graphical representation of the function f where f() =x2-4x+3
{ in the interval [- 1, 5]

T e ™ e

b P

From the drawing, find the solution set of the equation x2-4x+3 =0

Student’s Book - Second term Qlo
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,Solutl'on :

™ N

o

Identify some ordered pairs (x, ¥) which belong to the function f,
whose first projection xe [-1, 5]

f(-1)=8, f{oy=3, fl=0,

f(2)=-1, f3) =0, f(d) =3, f(5) =8

R

™

™

-

o™ ™ ™

T ™

Put the ordered pairs in a table as follows:

% 5l 320110 |1
y=%x) 8 3 0 -1 0 3 8

-

™

¥ otin™

Plot on the coordinate plane the points which represent these ordered pairs, then draw a curve
passing through these points.

From the drawing we find that the function curve f intersects the x-axis in two points (3, 0), {1, 0)
the two numbers 1, 3 are called the two roats of the equation x2-4x+3 =0,

\PThus, the solution set of the equation is {1, 3}

e e e Tt T e i T T e T e ™ Y s )

o S

-

™

™

-

@ Draw the graphical form of the function f where f(x) =x2 + 2x + 1 in the interval
[-4, 2] and from the drawing find the solution set of the equation: x2 + 2 x+1=0

@ Draw the graphical form of the function f where f(x) = - x2 + 6 x- 11 in the interval
[0, 6] and from the drawing find the solution set of the equation: x2 -6 x + 11 =0

Second : The algebraic solution by using the general rule:

. Think and Discusaﬁ

Solving the equation : x2 - 6 x + 7 = 0 using the idea of completing the square.

Complete: ~ x2-6x+9+7-9=0

' SR B-2=0 P s E=2
X =iivusvinre =¥2 or Xovswisiiini =-Y2a
X= e +v2 or X= ... sl 3

X = 2

2021 - 2022



You can solve an equation of second degree: ax2+ b x +c=0where a, b,c €R,
a 0 using the rule

b+ | b®-dac
o 3 where az0,3,b,ccSR
Ba

e
N

@ Find the solution set of the equation 3 x2 = 5 x - 1 rounding the results to two decimal places.

™

- Solution

g

i

v 3Ix2=5x-1 S3x2-5x+1=0

*“ a=3b=-5,c=1

-b:tm _5,:.125-“3"1 _5x¥I3 _ 531361
%a = - -

T = 2x3 s s
As forx = 5"':-51 =1.44 0rx=%=0.23

= The solution set is : {1.44, 0.23]

vvvvvvvvvvvvvvvvvvvvvv —

@ [n a disk throwing race the path way of the disk to one of the players
follows the relation : y = -0.043 x2 + 4.9 x + 13 where x represents
the horizontal distance in meters, y represents the disk height from the
floor surface. Find the horizontal distance at which the disk falls to the
nearset hundred.

e

e Sl

™ ™

T ™ ™

Mg it i, '-'F'-'

-

;Solution :

T ™

-+a=-0.043 ,b=49,c=13
b P-dac -(49) = Y(49P -4x(-0.043) x 13

) _

h‘ 2a 2% (- 0.043)

" _ 49+ Y %246 _ 492512

P‘ - 0.086 -0.086

) . -49+ 5123

': . X = Dose = - 2.59 (refused) why ¢

) -49-5.123

.: or x= gr = 116.5465116 meters

W < The horizontal distance where the disk lands is 116.55 meters
T O O o O o T )
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@ Find the solution set for each of the following equations, using the general rule,
rounding the results to three decimals.

Ax2-2x-6=0 B x24+3x-3=0 C2x2-4x+1=0
D3x2-6x+1=0 Exx-1=4 E x-32-5x=0
4 B 1 x 1

., _ ) & o "
&x+— =6 H =] &=

@ Draw the graphical representation of the function f in the given interval, then find the

solution set of the equation f(x) = 0 Rounding the results to one decimal digit in each
of the folloing :

Alf)=x2-2x-4 in the interval [-2, 4]
Bfx)=2x2+5x in the interval [-4, 2]
Clfg=3x-x2+2 in the interval [ -1, 4]
Difog =x(x-5)+3 in the interval [0, 5]

Efx=2x2-3(2-% in the interval [-3, 2]
E s =2xm-1)-3(x+2)+5 in the interval [-1, 3]
Sfx)=(x-32-x-31-4 in the interval [7, 1]

@ Draw a graphical representation of the function f where f (x) = 6 x - x2 - 9 in the interval
10, 5] and from the drawing find:

A The maximum value and the minimum value of the function

B The solution set of the equation 6 x - x? - 9 =0

@ A man waters his garden with a hose where the water is pumped through in a pathway.
|dentified by the relation: y = - 0.06 x2 + 1.2 x + 0.8 where x is the horizontal distance that
the water, can reach in meters, y is the hight of water from the floor surface in meter. Find
to the nearest centimeter the maximum horizontal distance the water can reach.

@ A snake saw a hawk at a height of 160 meters and hawk flying at a speed of 24 meter/fminute
to pounce on it. If hawk is launching vertically downwards according to the relation
d =V t + 4.9 t2. where d is the distance by meter, Vo is the launching speed in meter / minute
and t is the time in minutes. Find the time the snake takes to escape before the hawk
reaches it.

Mathematics - Preparatory 3 2021 - 2022



SOIvInghuoequuﬂons In two valublas one
aﬂhamlsoﬁhaﬂm ;_'_;_undlhaoihar]s

Introductons:

You know that the equation 2 x - y = 3 is an equation of the first
degree in two variables while the equations: X +y =5 andxy =2
are equations of the second degree in two veriables. why?

We will solve the two equations in two varibles one of them is of the
first degree and the other of the second degree, by the substitution ¥ Solving two equations

method as shown in the following examples. in two variables one
of them is of the first

Mental Math: K x+y=10and x2 - y2 = 40 then find x - ¥ degree and the other of
s
the second degree.

- S s

¥r Equation of the first

What you'll learn

‘\

ﬁ Find algebraically the solution set of the two equations: degree
y+2x+1=0 : 4x24+y?3xy=1 +r Equation of the second
- L] degree
. _Saluﬁon. . Yo Solution set

From the first equation: y =- (2 x+ 1)
Substituting in second equation,

A2+ [F2x+1)2-3x[-2x+1)] =1
“A4x2 4+ 432 +4x+1+6%2+3x-1=0

e e T e e

Y 142 +7x=0 S Tx2x+1)=0
-1
» x=0o0r2x+1=0 i.e x= %
Substituting for the values of x in first equation :
Whenx =0 S oy=- (D+1)—
-1
Whenx = T _-(2x7+‘])—

——

* The solution set is : {(D, -1), ( - , 0N

-

—

)
’1
{ =
)
{
)
{
)
{
)
{
)
{
)
{
) =
{
b -
'1
J

N

@ A rectangle of a perimeter 14 cm and area 12 cm2. Find its two
dimensions.

"

ot
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Saolution

Supose the two dimensions of the rectangle are x and y.
" The rectangle perimeter = 2 (Length + Width)
 14=2X+Y) ... divide both sides by 2

" X+y=7/ e, y=7-Xx e (1)
** The rectangle area = length X width Xy =12 s (2)
Substituting from equation (1) in equation (2)

X {7 -x)=12 7x-%x2=12

~x2-7x+12=0 x-3)(x-4=0

- x=3 or x=4 substitute in equation (1)
when:x=3 W y=7-3=4,

when: x=4 S y=7-4=3  the lenght and width of the rectangle are

3 cm and 4 cm.

First: Choose the correct answer from the given answers:

@) The solution set of the two equations x - y =0 and xy =9 is :

Aj{(0, o)} B (-3, -3)) C{E, 3 D, {(-3, -3), (3, 3)}
One of the solutions for the two equation; x-y =2, xZ +y2 = 20is :
& -4, 2) B2 4 CGEn D/ {4, 2)

@ If the sum of two positive numbers is 7 and their product is 12 then the two numbers are :
-Afi 2,5 a2, 6 C 3,4 D16

Second:

@ Find the solution set for each of the following equations:
Ay-x=2andx?2+xy-4=0 Bx+2y=4andx2 +xy+y2=7
Cix-2y-1=0andx2-xy=0 Diy+2x=7,2x2+x+3y=19
Ex-y=10andx?2-4xy+y2=>52 }f}..;x+y=2,71+T1=2where(x,y#D)

@ Consider a digit in units digit is twice the digit in the tens place of a two-digits number. If
the product of the two digits equals the half of the original number, what is this number?

A length of the rectangle is 3 cm more than its width and its area is 28 cm?, Find its perimeter.
@ A right angled triangle of hypotenuse length 13cm and its perimeter is 30 cm. Find the
lengths of the other two sides.

@ For a rhombus, the difference between the lengths of its diagonals equals 4 cm and its
perimeter is 40 cm, find the lengths of the diagonals.
A point moves on the straight line 5x - 2y = 1 where its y-coordinate is twice of the square
of its x-coordinate. Find the coordinates of this point.

Mathematics - Preparatory % 2021 - 2022



@) solving two simultaneous equations of first degree in two unknowns:
OO DOV DI OODDOTO OO
To check the solution of two equations : X+2y=8and3 X +y=9

{for example} using the calculator and do the following steps:

press the operations button e and choose from the

menu writing the written number before it, or
by writing

press the @ button in some calculators, then choose the

linear equation: @n X+bnY = crl) enter the coefficients

((1,(X)), and the absolute term @ to the first equation

then to second equation. Notice that pressing the button

of @ gives the value of ({¥),(X)), and this is the solution

of the equation.

2) Solving an equation of second degree in one unknown :
G OO,

Repeat the same previous steps in the first three lines, then choose

Cax’- +bx+c= tD type the cofficients (a) , {b) and {c) and press the button of
@ or @ after each digit, keeping press on the enter button gives the two

values of (X) directly.




Activity
@) 1he opposite figure : A man and his daughter are
standing on a side of a seesaw. If man’s weight is 80 kg
on the other side of seesaw there is a stone of weight

three times the weight of the girl then the seesaw is
completely balanced then find the girls, weight?

@ The following figures : show weight of apples and bananas of each one of the
apples is identical, and also for the bananas, find the balance reading in figure C.

Determine the gage position on the drawing,

i)

tg F
Figure (A) Figure (B) Figure (C) i

1508

150
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@ Complete the following :
A5, x-7)=(y+1,-5then x+y=..ccveurrme.
B The function f where f (X} = X6 + 2 X4 - 3 is a polynomial function of degree ........... :

C If the curve of the function f where f (x) = x2 - a passes throught the point {1, 0)
then a = ......cccammas

@ Find the solution set of the following equations:
Alx+3y=7and 5x-y=3 graphically and algebraically.
B'x2 - 4 x + 1 = 0 using the rule, rounding the results to nearest two decimal places.

Cly-x=3and x2+y2-xy=13

@ Represent the function f where f (3 = x2 - 2 x -1 in the interval [- 2, 4] graphically
and find :
A/ The equation of axis of symmetry

B Solution set of the equation x2-2x-1=0

@ If the sum of two numbers is 90 and their product is 2000, then find the two numbers.

@ A bike rider moved from city A in the directicn of east to city B. From city B, he moves
north to city C to travel a distance of 14 km. If the sum of the squares of the traveled
distance is 100 km2. Find the shortest distance between city A and C.

@ When a dolphin jumps on water surface, its pathway follows the relation :
y = - 0.2 X? + 2x where y is the height of the dolphin above water and x is the horizontal

distance in feet.
Find the horizontal distance that the dolphin covers when it jumps from water.

Student’s Book - Second term :



- Unit (2) : Algebralc fractional function and the
operation on them

Set of zeroes of a polynomial function

Think and Discuss

if f: R —= R wheref{x) = x3 — 3»2 + 2x is a polynomial function
of third degree in X. calculate : f (0}, f (1), and f (2) what do you
notice?

¥ Find zeroes of the We notice that: f(0)=0,f(1)=0,f(2)=0
polynomial function. .
So 0,1 and 2 are called the set of zeroes of the function.

You Will learn

Key terms

¥ Polynomial function.
+Yr Set of zeroes of the
polynomial function.

—= R is a polynomial in x, then the set

i.e : Z {f) is the solution set of the equation f (x} =0
[n general, to get the zeros of the function f, put f(x) = 0 and solve the

resulted equation to find the set of values of x.

-

-.E_.
(]

_.-.._,\\
™

Find Z{fy for each of the following polynomial :
@ i00=2x-4 @ 0=x-9
@ =5 @rx=0
@ ro=x2+4 ®.00=x5-32x
@ 0= +x+1
. .E&olution: -
@ f00=2x-4 putf, (x) =0 S 2x-4=0
e 2x =4 ox=2 *zlf) = {21
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@ t0=x-9

putf, (x)=0 A x2-9=0
iex2=9 s x=%3 &~ z(f,) = -3, 3}
@ -5
<+ there is no real number that makes f,(x}) = 0 ~ Zf)is ¢
@ =0
< all the real numbers R are zeroes to this function ~ z(fyisR

6putx2+4=0
wu xz=-4 Sox==% ‘V‘I & R S Z(f5)i5¢

@ putx6-32x=0
W xB-32)=0
whenx® =25

, X3 =32
» 2 =10, 2)

»oom
nn
M O

@putx2+x+1 =0
the expression x? + x + 1 could not be factorized 50 we use the rule to solve the quadratic

-b+ J P-tac

equation x= 2a where a=1,b=1,c=1

-1+ V3

2

e X =

€ R

I’.—‘.-.-.-‘..-.-.-‘.-‘..-‘.-‘..-.-.-‘.-_-..-‘.-‘.-_-.-.-.-‘..-‘.-.-.-‘..-.-.-‘.-‘.-‘.-‘..-.-.-‘.-_-..-‘]

“ there is no solutions then z {f,} = ¢
s

e e e T e e e e e e e )

Q) Find the set of zeroes of the following functions :
al fx)=x3-4x2 b fp=x2-2x+1 fix) =2 - 2x -1

- |
d) fix) =x*-x2 el f=x2-x+1 & f(x)=x2-2

®
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First : Choose the correct answer :
The set of zeroes of f : where f{x) = -3x is:

a {0} b {-3} e 13,0}

6'Ihesetofzeroesoff:“heref(x)=x(x2-2x+1) is:

a {0, 1} b {0, -1} & {-1,0}
@ rrzh=121,#0=x-m, thenm equals :
‘haﬁ B 2 & 4
@ rF2=151,0=3—3 +athen a equals :
a) 50 B 5 &5
@|f2(ﬂ=[1,-2},f(x)=x2+x+athenaequals:
.28 81 o -1

o ) =0x-1)(x-2) b f(x} =x2 - 2x

e/ fx)=x2-16 d f(x} =25 - 9x2

e fix}=2x3-18x £ f(x} = 5x3 - 20x

&/ f(x)=x3-125 b fix)=2x3 + 16

i fix)=2x*+ 54 x Jfxr=6x2+x-12
k) =23 +2x2 - 15x 10 =2x* + x3 - 6x2

m f{x) =x(x-5)-14 nfx)=x-2)x+3)+4
o fy=x+x2-2x-8 P fx} =23 - 3x2 - 4x+ 12

4 R

d/{1}

4 8

4] 50

d -2

Se.cond:@FirﬂﬂmsetofzemesofﬂmpolymnialnhidlarehmnbymefollmingrulesinII.

@ If f(ix) = x 3 — 2x2 — 75 Prove that the number 5 is the one of the zeroes of this function.

@ If {-3, 3} is the set of zeroes of the function f where : f(x} = x2 + a Find the value of a.

@ If the set of zeroes of the function f where f{x} =ax2 + bx +15is{3,5}
Find the values ofaand b .
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g' Think and Dlscl,_l'ss., '

you have previously leamned the rational number which is in the
form %where a,beZ h#0

#f pR__,R ; pd=x+3,
f:R_..R r f()(]=x2'4-
61’1’11:1 the domain of fand p .
6” nix) = %myouﬁndﬂmdmainofnnhenymhowme
domain of each of p and f ?

From the previous, we deduce the following:

n is called an algebraic fractional function or an algebraic fraction

where n(x) = %

The domain in this case is R except for the values of x which makes
the fraction unknown (set of zeroes of the denominator).
i.e: the domain of n(x) isR - {-2, 2}

of f, then the function n where

n:R-z@® __, R, nx = F(;)"}

is called real algebraic fractional function or briefly called an
algebraic fraction,

Note that : the domain of algebraic fractional function = R - the set

of zeroes of the denominator.

wWhat yvou'll lecrn

¥ Algebraic fractional
function.

Key terms

+r Polynomial function.

Yr The domain of algebraic
fraction.

+r The common domain
for two algebraic
fractions.
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@ Identify the domain of each of the following algebraic fracfional function then find n(0),

n (2), n (-2):
a n(x)="%:3 B n{x) = xz;z &/ n(x) = 13—2
4 nix) = ::-+1?5 & n{x) = :::T: Jinkqg = :;11
(@) 1 the domain of the function n : n(x) = — %=1 — isR - {3} t/:c1 find the value of a.

The common domain of two or more algebraic fraction:
The set of real numbers where the fractions are identified together completely (at the same time).

0 If n, , n, are two algebraic fractions where :
o=

x-1 x2-4

T

e

then calculate the common domain of n, , n,

n, {x} =

T

: .%':o'ution-_} .

Let m, the domain of n; , m, the domain of n,.

< my =R-{1}, m; =R -{-2, 2} then the common domain of the two fractions ny, ny =my N m,

F{ where: m; N m,={{R-{1}}N {R-{-2,2}=R-{2,1,2}
e i

illemark: For any value of the variable x which belongs to the common domain then , each of ny (%)

and n3 (x} are defined (existed).

Generally :

T i e i

If ny and ny are two algebraic fractions, and if the domain of ny =R - Xy
(where X5, the set of zeroes of the denominator of ny) of the domainnyz =R - X,
(where X, the set of zeroes of the denominator of ny)
then the common domain of the two fractions nqy and ng=R - (X; U X5)

= R - the set of zeroes of the two denominators of the two fractions.

. the common domain of a number of algebraic fractions

= R - the set of zeroes of the denoinators of these fractions
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Find the common domain for each of the following :

@ o=t e
_ 3 - -3
@nx=—2 ;o ompd=Ecd
@ ro-5 o om0 me
_ x2-4 _ 5 _ ¥2-3x-4
6“1"‘)- ¥-3x+6 . M= -x ! nalx) = *2 +x-2

Student’s Book - Second term




x2+x

If 1 is an algebraic fraction where: n(x) =

What you'll learn -1
Complete :
Y The concept the
equality of two 6 The domainofn= ...
algebraic fractiolns. 6 The common factor between the numerator and denominator
¥ Howto determme_ after factorizing both of them perfect facterization is ... # ZETO
when two aligebilc where x doesn’t take the valueof ............
fractions are equal.
(@) The algebraic fraction in the simplest form after removing the
Key terms common factor= ............
* mcing analgenralc Does the domain of the algebraic fraction change after putting it
on. ) )
2 Eoihyof tvesiliebrii in the simplest form ?
fraefion; From the previous, we deduce that :
Putting the algebraic fraction in the simplest form is
called reducing the algebraic fraction.
Follow the following steps to reduce an algebraic
fraction :
& Factorize both the numerator and denominator
_ perfecily.

& Hdentify the domain of the algebraic fraction before
removing the common factors in the numerator
and denominator.

& Remove the common factor in both the numerator
and denominator to get the simplest form.

Definition: It is said that the algebraic fraction is in its simplest
form if there are no common fractons between its numerator and
denominator.
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-

™

T

™

™ ™ e

o Nad

5

™

If n{x)= s then reduce n(x) in the simplest form showing the domatin of n.

xi-1%a2 + 36

- Solution -
- e xbiex-g) x (x+3) (x-2)
- 132 + 36 (x2 - 4) (x2-9) (x+2)(x-2) (x+3) {x-3)
% thedomainofnix)=R -{-3,-2,2, 3].
x

* np) = ——— then cancel (x + 3}, {x - 2) from the numerator and denominator.
{x+2)(x-3)

Equality of two algebraic fraction to be equal

Think and Discuss j

Find ng (x) and n, (x} in the simplest form showing the domain of the following :

x+3 2
n,{x} = n, X =
@ 1 -9 ’ 2

2% -6
2x 2+ 2Ix
@ noo= , ony= ™
2¢ +4 W2 +dx+4

Does n, = n, in each case ? Explain your answer.

From the previous we deduce that :

x+3d 1 J
@ ny{x} = = and the domain of n, =R-{-3, 3}
(x +3)(x-3) x-3
2 1 .
= = and the domain of n, =R - {-3}
N0 2 (x - 3) x-3 :
i.e.: n; and n, are reduced to the same fraction but the domain of n, # the domain n,
2 x ; _
@nﬁx}: e g andl the domain of n, =R-{-2}
x (x +2) X A
= = and the d of m=R-{2
Ny{x) A 5 e domain of n, {-2}

i.e.: n, and n, are reduced to the same form, and the domain of n, = and the domain of n,
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From the previous, we deduce that :

It is said that the two algebraic fractions ny and ny are equal (i.e: ny =n,) if the
two following conditions are satisfied.

the domain of ny = the domain of ny , ny (x)=ny (x) for each x € the common
domain.

i x4+ +x

:: @1 nx = R nztx}=+ prove that: n, =n,
p: {E‘:o|ution: .

P -.. — xz — xz I.' — 1

.1 n,(x) 5. T mb)=——7

p: the domain of n, =R - {0, 1} O

) o _ B x _ x (2 +x+1) _ x (a2 +x +1)

P: nz(x] oy x{x-1) xGe- R +x+1)

h " n2(x)= x-1

'1 the domain of n, = R- {0, 1} (2)

g e

from @@ xnd @

o S
L]

" the domain of n; = the domain of n, , n,(x) = n,(x) for each

Fa”

P 8

:1 xER-0, 1}

(.

:‘ g Sy
R R T
| @ifno= ST =

T

prove that n, (%) = n,(x} for the values of x which belong to the common domain and find

:1 the domain.

P‘ . %JOIUﬁOI’!Z .

{

. _ x-4 _ x+2(x-2 _ x+2
': b ¥ +x-6 x+3)(x-2 x+3
h the domain of n, = R- {-3, 2} @

E
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ce Ny{x) = -8 wx-3{x+2 _ o x+2
2 20 -9x x0c+3) c-3) X+3

and the domain of n, = R- {-3, 0, 3} (2)

from @ u=d @

we notice that : n, (%), n, {x} are reduced to the same fraction

x+2

x+3
but the domain of n, # domain of n, so ny # n,.

we can say that: n; (x) = n, (x) take the same values if x belongs to the common domain
for the two functions ny, n,R-{-3, 0,2, 3}.

Complete the following :
@ The simplest from of the function f(x) = % 5o [ e—
. s x-2
) The common domain of the function n, , n, where n, (x) = 7
nz[x} = a7 18 e
1
@ ifn 0= ;,: ; M) = :2 and n,{x) =n,(x) then a=............
s . . x-dx+4 x-2
@ If the simplest form of the algebraical fraction nix) = is n() = — then a=.........
-a
@ Ifn,x)= 7 ,n,00=—"__ and the common domain of two function ny , ny
x+2 x-k
isR-{-2,7lthenk= ............

» rl

@ Simplifty each of the following fractions to the simplest form, showing its domain :

x2-4 x+1 -4
A y— .
xU-8 *¥2 4+ 50+2 ¥ -5i+6
x¥-1 E ¥ -6x+9 5 x+1
(x-1)(x +5) et -18x x¥-xd4x

=
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22+ T+ 6

42 +dx-3

_ -2P-1 L
x{x-3)

wW+x2-2

x-1

@ In each of the following show whether n, = n, or nof and why ?

Ay

M

M

i

D

n1{x} = x-1
x
x2-4
n1{x} - 2+x-6
n1{x}= 2 +
(x-1)(x2+3)
o +1
I"I1{X]'— wWoxl+x

@) In each of the following prove that: n, = n,

A

c

d

1
n-l{)‘} =___
x
n1{x} =
Xx+8
x-1
n1{x} =
il R
©+x
n{x} =
1 ¥+l

(x-1)b2+1)
nz{X}=
x O +1)
2-x-6
NalX] =———
2(x) g
LX) =
2{x) 1
w+xtx+1
n =
2(XJ B+ x
x2+4
n =
Z{KJ x4 dx
¥2 +dx
N 41X} =
2{} x2+ 8x + 16
(x-1)(xt+1)
n,ix) =
x*+x
X
n,(x) =
x+1

@ﬁndﬂ'le common domain of functions n, , n; for each of the following :

n1{x}=
I"I1{X}= .
ny{x} = i

3-x
My = —

K-8
() = 3x+1

w2+ 9x +20
il 216

i

n 00 = 2
X
n,x) ==
n,{x} = 3:1
n
(i
o
nz{x)= ¥+ 5
<-4
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‘ If ‘; . % are two rational numbers then find each of the
following : %+% ; e

o I {— g % two rational numbers then find each of the

following : %+1f— § %——f{—

From the previous, we can do the operation of adding or subtracting
of two algebraic fractions :

If x c the common domain of the two algebraic fractions
n,, n, where:

f(x} £
{x) = , ()=
(I £(x} 2 £,0)
{(fwo algebraic fractions having a common denominator)
then : n,(x) + n,(x) = £,0d 5 G _ o+ 500 )
ffz"‘(? fa:i)m £(x) - £x)
1 s
- — T T —] +
n, (x) - n,{x) Py 5 = =

= hia =7f‘!{x}
@ n 0 — n,(x) o

(two elgebraica fractions having two different denomsinators)
then : n,(x) + n,(x) = Z$ 4 %

£50
= £x) X £,(x) + £} X £,(x)
£ % £,(x) -
n(x) - m, G = B _ 560 _ GEOXE0- 50X 660
By L £(x) % £,4x)

What vou'll learn

¥ Doing the operations
of(+,-,%,+}onthe
algebraic fractions

Key terms
+r Additive inverse of the
algebraic fractions.
+¢ multiplicative inverse
on the algebraic

fractions.
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@lfn,(ﬂ:ﬁ # n,x) =
Find n(x} = n,(x) + n,y(x) show the domain of n.

: \__5_¢:T)|U'l:i¢:)n_E
o NX) = my(x) + my00
& = x " x+2 _ x x+2

+
x2 + xZ-4 xfx+2) (c-2Y o+ 23

domainn=R-{-2, 0, 2}
1 1 x-2+x+2 2x
x+2 x-2 e+ 2) - 2} (x+2)(x-2)

n) = -4 x4
x2-5x +6 W+x-8
So|ut10n .
e 3x-4 . 2 (x+3)
{x-2) (x-3) (x-2)(x+3)

domainn=R-{-3,2, 3}

-4 2
+
(x-2)ix-3) x-2

Ve nix) =

:
:
g
)
)
!
)
!
:
g
)
H n
s
:
r‘
5
q
g
)
!
;
)
)
)
:
\
h
\
h
\
h
h
;4
E

in{x-3)
5 pis 3x-4 N 2(x-3) __ 3-4+x-6
Ge-2) (x- 3} (e-2)(x-3) Ge-2) (x-3)
5x - 10} B 5(x-2) _ 5
(x-2)(x-3) (x-2) (x-3) x-3

Mathematics ~ F’reparatory %
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+» L.C.M. of denominators = (x - 3){x - 2) by multiplying the two terms of the second fraction
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@) Find n(x) in the simplest form showing the domain of n where :

)
': n=—" 42 then find n(0) , n(-1) if possible
F‘ 1323 x-4@ ¢ )
' - = -
{ - Solution
) S
\ o oo 2, 2
': IhE-3 -2 + ¢
12 2
) = + {descending order) according to the powers of x
( R TR ing 8 P f
I’ 2 . 2 = 3 . : (Factorize)
,: @A) 22x-1  @x+DEx-1  xCx-1)
) domainn=R-{i,0,l]
.1 2 2
5 L.C.M of denominators = x 2x+ 1) (2x - 1)
§ . dx 2x+1
' e nl:x): -
,: A+ 1) x-1)  x2x+1}Ex-1)
N o e ax-(x+1)  _ ax-2x-1
b‘ x(2x+ 1) {2x- 1) a(2x + 1) (2x- 1)
{
) _ -1 1
h: T x@x+DEx-1)  x@x+1)
) n{0) does not exist because zero & the function domain of n,
{
) 1
‘ - — — o
AT I P

Find n(x) in the simplest form showing its domain where ;

6“(Kl= x;z * 3"::: @n(x)= ):-"2 * x:-Z
2 x+3 x x+4d
@n(x:l— x+3 ¥ * + 3x @n(x}— x-4 ) *2 - 16
6n(xj: le i ::1 6“()!)= :nfS * !:x
xZ x x x
@o-" L e

x+3
@ nx = —

3 2x+1
@2+ >
x+1 1-x2
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Second: Multiplying and dividing the algebraic fractions

. Think and Discuss | ;

For each algebric fraction n (x) = 0, there is a multiplicative inverse. [t is the reciprocal of the
fraction and denoted by n-1 (X).
x+5

If n{x) = % , then n1{x) = =y where the domain of n =R - {-5}, the domain
of n"1 = R -{-2, -5} and then n(x) xn1(x) = 1

From the previous, we can do a multiplication or division of two algebraic fractions
as follows :
If n,, n, are two algebraic fractions where:

=2 =" then:
£ =

669 | &K £1(x) % )
X = X =

where x € the common domain of the two algebraic fractions ny, ny
ieR-(ZE)UZEY)

= = AW . 60 _ fk0 f(x)
@ n(x)+n,(x) = e oo x R

then, the domain of n, = n,is the common domain of ny, ny , 11
fe.R-{Z{f) U Z(f) UZI(LY)

b* @lff{x}: x+1 % *E +3x - 10

)

P{ x-x-2 324 16x+5

P{ then find #(x) in the simplest form and identify its domain, then find f(0) , f(-1) if possible.
P: §o|utlon‘__,

:4 fog= XL x186-2)

Pj (-2(x+D)  Gx+Dx+5)

h = EDGcknrged . (The simplest form)

) -+ @+ D x+5)  Sx+1

the domain f=R - {-5, -1 ,-%,2} . RO =1,
f(-1) it is not exist because -1 & the domain of f,

Mathematics - Preparatory % 2021 - 2022




ii
r.
r.
r.
a
r.
r.
r.
r.
r.
r.
r.
r.
;.
f

@ |ff(X}= x2-9 * Ik + x-45

2x2 + 8x &%-9
then find n(x) in the simplest form showing the domain of n .
50|ution::
e NG = -9 " 3eE + D - 15} S nix) = (x+3)(x-3) " 3x+5(x-3)
e + 3x dE-g x (2x +3) (2% + 3} (2 - 3)

domainofn=R-{0, - %,%, -5, 3}
{x+3) {x-3} % (2x +3) (2¢-3)

I.. n(x]:
x (¢ + 3) 3{x+5)(x-3)
_ R -N@x+HCx-3) (x+3)(2x-3)
e (23 +3) (e + 5} {x -3) 3Ix x+5)

Third: Find n(x) in the simplest form identifying a domain in
each of the following:

+u+1 x?-x x+3
@ -
x -1 ix+1
3x-15 5x-25 x2-1
@ nix = * +
x+3 dx + 12 x+1
=== ==¢ Exercises 2-4
Find n (x) in the simplest form showing the domain of n :
-6 -5 *2-Bx+12 x2-4x-5
6 n{x) = = + z @ ni{x} = = *
22 - 15+ 18 15- 13x + 202 x-dx+d x2-Tx+ 10
aE+2x +4 9-xF x-3 x-3
ni{x) = - nix) = -
6 x3-8 2t+x-6 @ x2-Tx+12 3-x
E : x2-3x 2x2 - 3x
6 n{x) = x-5 + ot a nix) = +
2x2-18% + 15 15x - 18 - 22 2Z-x-6 P
- 4x + 24 wWoix+1 -1
e nix) = ¥ D 136 x : 6 nix) = e + X
xZ - 6x 36 -x2 -1 W+x+1
x2-2x-15 2x-10 xt-3x +2 3x-15
@ nw= + {0 nx = :
x2-9 *Z-6x+9 1-a2 X2 -6x+5
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Actwlty

Hn,(x}=x+ ; Ny B =4x+

x-2
and n (x) = n; (x) + n, (x) then find :
@ domain of n (x)

a n {x) in its simplest form @ n {1), n (5) if possible

LY ri

e A Unit test

x-2

First Complete the following :

6 ;r:le simplest form of the function f, where f (x) = 13_:‘1 H : T 08 v and its domain
6 If the algebraic fraction :; has a multiplicative inverse of :;az ,thema= ..........
a Ifn, &)= f n,{x) T then the common domain in whichny=nyis ...........
Second

6 Find the common domain for which f; (x) and f, (x) are equal, where :

x4 x-12
f s e MBED
b 2+be+d G o2+ 2x+1

6 f f{x) = ’::3'_4: + "'f: then find n (x) in the simplest form and identify its domain

dand find f (1).
B+xix

. n (x)——provethat n{=ny
x-x

@ If the domaln of the function n where n (x) =—-

valuesofa, b.

isR -{0, 4}, n (5) =2 find the

x+n

@ Find the function in its simplest form and identify its domain :

first :n () = XX g %6 second : n (x) = Rl g KR
xi-1 a2 -fx+5 x¥-kx+1 Eix+1
@ 1fno=_ "=
(x-2)2+2)

first : find n"! (x) and identify its domain.  second : if n-1 (x) = 3 what is the value of x.
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What you'll learn

¥t Do operations on events
({intersection, union).

Koy terms

* Union
¥r Intersection

Yr Two mutually exclusive
evernts.

+¥r Venn diagram

A regular dice is rolled once randomly and the upper
face is observed as :

(1) Sample space (S) =1{ ..., ooy ooy cevvrp wovng coviche

(2) The event of having 7 is .......... and the eventis called ..........
and the probability of appearnce=...............

(3) The event of getting a number less than 9 s .............. and the
event is called .......... and the probability of appearance=..........

(&) The event of getting a prime even number is ............. and itis a
subset of ........ and the probability of occurrance = ———

lfAisaneventofSie AC Sthen P (A) = : (’(;:

where n (A): number of elements of the event A, n (S) is the number of
elements of sample space S, and P {(A) is the probability of occurring
event (A).

we nofice that : probability can be written as a fraction or percentage as
follows :

impossible less [ikely Equally likely More Certain
event

as unlikely likely event
0 1 1 R 1
4 2 4
0% 25% 50% 75% 100%

(1) A box contains 3 white balls and 4 red balls. If a ball is randomly
drawn, then calculate the probability that the ball drawn is...... -

A white, .B| white or red. £/ blue.
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@ The opposite figure is a spinner divided into eight equal colored
sectors Find the probability that the indicater stops on :
A the green color.
B the yellow color.

€ the blue color.

Operations on events :
Events are subset of the sample space (S), so oparetions on events are similar to the operations on
sets such as union and intersection, When the sample sapce (5) is considered the universal set,
we can represent events and operations on the sample space by using Venn diagrams:

First: intersection BA

If A and B are two events from a sample space (S), then the
intersection of the two events A and B which are denoted by the symbol
A N B means the events A and B occur together.

MNote that @ 1t i said that an event oceured if the outcome of the

experiment is an element of the elements of the set expressing this event.

-

*q A set of identical cards numbered from 1 fo 8 with no repetition T T
}1 mixed up and well, if a card is drawn randomly. - L ey

p‘ @ write down the sample space.
" @ write down the following events.

A Event A : The drawn card has an even number.

"

B Event B : The drawn card has a prime number.
£ Event C: The drawn card has a number divisible by 4.
@ Use Venn diagram to calculate the probability of :

™ W W ™

Al occurring A and B together.
B occurring A and C together.
£ occurring B and C together.

"

i i i i i i i i e e e e

) ,-Solution:
:QS={1,2,3,4.5,6.?,B} , n@E=8
L @ A A={2,4,68 BB=1{2,3,5,7) € C=1{4,8)
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@ Use the venn diagram opposite and find : §
Al The probability of the occurrence of events A and B
together means A N B where :

B ANB={2}itisaoneelementset Bn(ANB=1
B the probability of the occumrence of events A and B together =P (A N B)
n{ANB 1
Y
€ The probability of the occurrence of the events A and C together means A N C where :
ANC=1{4,81 B niAnQC)=2
B The probability of the occurrence of the events A and C together = P (A N C)
i niA M C) w 3B i
n(5) B 4
the probability of the occurrence of the events B and C together means B N C where :

BN C= ¢ (because B and C are two separate or distant sets), n (B N C} = zero

B The probability of the occurrence of two events B and C together =P {B N ()
_ nBN0O _ 0
T a® 80
Nofice that : the two events B and C cannot occur at the same time so we say A and B are

mutually exclusive events.

Mutually e:mluslve events.

It is said that A and B are mutually exclusive evenis if AN B = ¢ @ -

and it is said that a set of events are mutually exclusive if every pair is mutually exclusive.

A regular dice is rolled once :
@ Write down the sample space.
@ Write the following events:
Al A=the event of geiting an even number. B B = the event of getting an odd number.
£ C = the event of getting an a prime even number.
@ Find the following probabilities of ;
A The occurrence of two events A and B together.
£ The occurrence of two events A and C together.
Second : Union

lf A and B are two events from the sample sapce (S) then the union of the two events which is denoted by the
symbol A U B means the occurrance of the two events A or B or both i.e occurance of at least one event.
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{ @ 9 identical cards numbered from 1 to 9 a card was drawn om & g
randomally. i 5 F
First  Write down the sample space. - "ih—-ff
Second Write down the following events : i .
Al Getting a card with ber. .
g & Cand wiin an even number. :

& Getting a card with a number divisible by 3.
£ Getting a card with a prime number greater than by 5.

Third use the venn diagram to calculate the probability of :

a Occurrence of A or B k| Occurrence of Aor C
& Find P(AY+PB)-PAN B) , P{A U B)whatdo you notice ?
Solution _

Frst 5={1,2,3,4,5,6,7,8,9% , n{5=9
SecondA={2,4,68,n{A =4 , B={(3,6,9}, n{Bl=3 , C={7,n(Q=1

Third In the venn opposite diagram : 5
Al Occurrence of AorBmeans AU B
where :AUB=1{2,3,4,6,8 9, n{AU Bi=6

T e e e e e e e

1
» probability of the occurrence of AorB =P (AU B) =%=%=%
A Oceurrence of A or C means A U C they are two distant sefs.
thenAU C=1{2,4,6,7, 8 , N(AA U Q=5
 probability of the occurrence of AorC=P (AU () =%=%
o n(A) 4 n{B) 3
PA=—m =% - RBl= e
_ . _ n{An B) T
AN B={6] s PAN B)Y= a® 9
4 3 1 2
PA+PB)-PAN Bl =4+ -5 =75 (1)
{ JPAU B =2 @
‘{L from (1), and (2) we get P(A)+ P(B)-P (AN B)=P (AU B)

T )
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Remark: From the opposite figure, A and B are mutually exclusive evenfs from the sample space §,
then :

g

AN B=0d

@ ran g lotreSEne T = sz | (A

number of elements of S mumber of elements of §

Notic that A and B are mutually exclusive events.
ThenP{A U By=PA+P(B)-P{AN B) but (A N B)=zero

*. PAU B}=%+%-zem

= % As previously found
i.e if A and B are two mutually exclusive events then P (A U B) =P (A) + P (B)

@ If A and B are two events in the sample space of a random experiment

complete :

Al PA)=02 Bl P(A) =055 & PA) =
P(B)=06 P(B) = PB) =7
PAN B) =03 PAN B) = P(AN B)=zero
PAU B)=.... PAU B) =5 P(AU B)=09

@ use the venn opposite diagram to find:

B PANC, PAUC
& PBNCO, PEUD

First If A and B are two events in the sample space of a random experiment :
complete:

@ PW=1.PB=3,PAN B)= thenfind P(A U B)
@ PW=1,PB=,PAUB)= thenfindP(A N B)
@ P W=, PB) =7 thenfind P (A U B) in the following cases :

A PAN B)=% B A, B are mutually exclusive events.
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Second Choose the correct answer :

@ If A and B are two mutually exclusive events then P (A N B} equals

& o B zero £ D36 B 1

@ If AC B ,then P{A U B}equals:
Al zero B P € P(B) 2l P(AN B)

@ If a regular coin is tossed once, then the probability of getting head or tail is:
A 0% B 25% £ 50% Dl 100%
@ If a die is rolled once, then the probability of getting an odd number and even number

together equals:

A zero L e Lt % 2 1

Third
6 A box contains 12 balls 5 of them are blue, 4 are red and the left are white. A ball is
randomly drawn from the box. Find the probability that the drawn ball is :
Al blue B notred € blue or red

@ A bag contains 20 identical cards numbered from 1 to 20, a card is randomly drawn. Find
the probability that the number on the card is:
A divisible by 5. &) an odd number and divisible by 5.

@ If A, and B are two events from a sample space of a random experiment, and
1
P@B)=1 P(AU B) =+
then find P (A) If :

A A and B are mutually exclusive events.

B BCA

@ A card is randomly drawn from 20 identical card humbered from 1 to 20 calculate the
probability that the number on the card is :

A divisible by 3.

B) divisible by 5.

L divisible by 3 and divisible by 5.
B divisible by 3 or divisible by 5.

M
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What you'll learn

¥ The concept of the
complementary even

+¢ The concept of the
difference between two
events.

Koy ierms

+r complementary event
+r difference between two
events.

o Mathematics - Pmpamtory %

\_111Ink and Discuss;)

In the venn diagram opposite : A O
If § is the universal set, AC §

then the complementery setof A is A”

Completa :
P AUA =i s AR s
@[f5={1,2,3,4,5, 6,7} A=1{2,4,6}them: A" ={.......... ke

From the previous, we notice that : If S is the sample space of a random
experiment and one ball is drawn from a box having identical balls
numbered from 1 to 7 and observing the number on it.

A is the event of getting even number : A = {2, 4, 6}

A is the event of getting an odd number: A" ={1, 3, 5, 7land itis a
complementry event to A .

The complementry event :

i.e : IFACSthenA’ is the complementry event to event A
where AUA' =S , AN A =9¢
i.e the event and the complementary event are two mutually

exclusive events.

If S the sample space of a random experiment, A C S, A'is the
complementry eventto theeventAand 5={1,2,3,4,5,61}.
Complete the following table and record your observation.

event A event A’ PiAY ] PA) | PAA+PAY)
{2, 4, 6}
{3, 6}
{5}
{1,2,3, 4,5, 6]
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From the previous table, notice that: P(A)+P(A)=1then:P(A)=1-P{A), P(A)=1-P(A) - I
Note: PAY+ PA)Y=P(8) =1
L

f
’1 @ A classroom contains 40 students. 18 of them read Al-Akhbar newspaper, 15 read

Al Ahram news paper and 8 read both newspapers. If a student is selected randomly
calculate the probability that the student :

T T I

) A’ reads Al-Akhbar newspaper & doesn't read Al-Akhbar newspaper

F: £ reads Al-Ahram newspaper B reads both newspaper.

{

\

) _ .

( :

P‘ Let the event A be reading Al Akhbar newspaper and the event B reading Al Ahram ‘o’
)

"' newspaper. then A N B is the event of reading both newspapers. 15

B gty

thenn (S =40 , nA)=18, n{B}=15, nlA N B)=8

o™

n (&)
n (%)

T

Al event A : Read Al Akhbar newspaper then P (A} = = % = %

p: B} Does not read Al Akhbar is the complementary event of the event A and it is A™.
P.' " PAY) = number of elements of ssetA® 1547 22 41
' " - n(s) T4 MR

o,

o™

o

i . 1= - — -i:l
Another solution: P{A")=1-P{A) =1 =

e

£ event B : read Al Ahram newspaperthen : P (B) = & -1 8

-

B event AN B means reading both newspaper
n{ANB) _ 8

. - & _1
PAN B)= = Friat

3 Think : Does the event reading Al Akhbar newspaper mean to read Al Akhbar newspaper

only? Explain your answer.
Notice that : The event of reading Al Akhbar newspaper is

represented by venn opposite diagram by set A while the event of I .

o

™ T

5

T

T

reading Al Akhbar only but not other newspaper is represented by

T

theset A - B and read as A difference B

™

/F"

e e e T o ™ o )
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e difference between two events
If A, B are events of s, then A-B is the event of the occurrence of A and the non-occurrence of B, i.e.,

the occurrence of the event A only. Note that: {A-B) U(AN B)=A

In the previous example Find :

@ the probability that the student reads Al - Akhbar newspaper only.

@ the probability that the student reads Al - Ahram newspaper only.

@ the probability that the student reads Al - Akhbar only or Al - Ahram only.

2 -

“E=50 General Exercises | -
- ; gy Geaeneral Exercises -
- é ot B S Ll Sl ot B e b i -

@ A set of cards numbered from 1 to 30 and well mixed. If a card is randomely drawn. Find
the probability that the card drawn is carrying :
Al a number multiple of 6. 2 a number multiple of 8.
€' a number multiple of 6 and 8 together. D' a number multiple of & or 8.

@ If A and B are two mutually exclusive events from the space sample of a random experiment
such that the probability of occurrence of events B is three times the probability of
occurrence of event A. The probability of occurrence of one at least of the two events is
0.64. Find the probability of occumrence of each of the two events Aand B .

@ If A and B are two events from the sample space of a random experiment If P (A) = 0.5,
P (A U B)=10.8 and P (B) = X. then calculate the value of X If :
Al A, and B are two mutually exclusive events. EPAN B)=0.1

For an irregular dice the probability of the appearence of the numbers 1, 2, 3, 4 and 5 are
equal and the probability of the appearance of the number 6 is 3 times the probability of
the appearance of the number 1, if the cube is rolled once calculate the probaility of :

A the appearence of number 6

B’ the appearence of a prime odd number

@ Threeplayers A, B and C join in the competition of weight [ifting. If the probability that

the first player wins is equal to twice the probability of the second player to win and the
probability that the player B wins is equal to the probability that the player C wins. Find
the prabability that player B or C wins, taking into consideration that one player will win.
5 is a sample space of a random experiment were its outcomes ane equal if A and V are two evenis

from 5. If the number of outcomes that leads to the occurence of the event Ais equal to 13, and
the number of all the possible outcomes of the random experiment is equal to 24 and

PAUB)=—2 ,P(Bi=— Find:
A, the probability of occurrence of the event A.
&, the probability of occurrence of the event A and B.

Pl Y
‘44
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@ 45 students participated in some sports activity, 27 of them are members in the school
football team, 15 in basketball fearn and 9 in both foothall and basketball team. A student is

randomly selected. Represent this situation using a venn diagram, then find the probability
that the selected student is :

Al a member in the football team. &) a member in the basketball team.

£ amember in the basketball tearm and football team.

B a member does not participate in any team.

Acti Vity
In a survey of 6000 birth cases in a provience selected randomly. Researchers paid much

attention to find a relation between mother's age when she gives brith and the place where
she lives. the following table shows the number of births in urban and rural villages:

'.'Ir'
Mother age '
Less than 20 years 120 240 |
From 20 years to less than 22 years| 240 360
From 22 years fo less than 30 years | 1740 1440
From 30 and more 1500 360

@ What do you infer from the table ?
@ If the event A expresses the mother whao gave birth and lives in the urban area and the
event B expresses the mother who gave birth and lives in the rural area and whose age is

not more than 22 years, Find : F
Al PA) B PB) ~
@ Represent the sets A and B using the venn diagram, then Find: '
A PN B) & PAU B)
£ PA-B) D PAU BY

@ Predict the number of births if the mother lives in the rural area and aged 30 years or
more. take into consideration that the number of births is 9000 in the provience.

@ Write a report about over population rate and its side effects for the national income,
showing the vital role the mass media should do to reduce the growth of population.
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qm Complete :

If the probability of occurance of an event A is 65%, Then the probability that event does

not occure equals ...............

@ FP(A) =P (A ), thenP(A) = ...

@ If A, and B are two matually exclusive events and P (A) =% . PA U B)= %
then P (B) = .......

@ If A and B are two events from the sample space of the random experiment and
PA)=0.7, PA-B)=0.5,then P(AN B}=..............

@ A box contains 20 balls which have the same shape size and weight and well mixed. 8
of them are red, 7 are white and the rest of the balls are green, A ball in drawn randomly.

Find the probability that the drawn ball is .......... i
A red B white or green £ not white

@ Abag contains 30 identical cards mixed well A card is randomly drawn: Find the probability
the number on the card is :

Al divisible by 3. & divisible by 5.

£ divisible by 3 and 5. B divisible by 3 or 5.

@ If A and B are two events from the sample space of a random experiment and
PA)=08 , P{B)=0.7 , P{AN B)=0.6 then find:
Al the probability of non occurance of the events A and B together.
B the prabability of non occurance of at least one of the events.

D' the probability of non occurance of one of the events but not the other.
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Drivers are to be familiar
with traffic signs well and
to distinguish between
them.

Search in the different
knowledge resources
(traffic department -
library - internet) for
traffic signs.




What you'll leamn
Yr The basic concepts
related to the circle.
¥r The concept of axis
of symmetry in the
circle,

Key terms
¥r Circle
¥r Surface of a circle
+r Radius
¢ chord
Yr Diameter
+r Axis of symmetry
in a circle

Yousef used the program, Google
Earth , on his computer to study
the geography of Egypt.

Yousef noticed some green,
circular areas next to the desert
areas so, he asked his father
about them.

The father Said: You learn that a drop of water means the source of life.
Therefore, we should minimize the consumption of water in order to
irrigate the [and by the central irrigation method (sprinkle irrigation)

in which, the wheels of the irrigation machine circle around a fixex
point which draws those circles.

1 How can you draw the circle of a football field?
2 What is your role in minimizing the consumption of water?

The circle: is the set of points of a plane which are
at constant distance from a fixed point in the same plane.
The fixed point is called the centre of the circle and the
constant distance is called the radius length.

The circle is usually denoted by its center. So we
say, circle M to mean the circle which its center is
point M, as in the figure opposite.
When drawing circle M in a plane, it divides the
points of the plane in to three sets of points as in
the figure, and they are :
(1 The set of points inside the circle
like points: M, D, E, ...........

‘2 The set of points on the circle

~ like points: A, B, C, ...........

3 The set of points outside the circle
= like points: X, Y, Z, ...........
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Surface of the circle :
set of points of the circle U the set of points inside the circle

Inthe figure opposite, complete :

@ *E N circleM=.......... oM

@ ...A_B.. N surfaceof circle M = ..........

@ MEdrleM Me ... 8 P~___~C 4

Radius of a circle :  is a line segment with one endpoint at the center and the
other endpoint on the circle.

c
In the figure opposite  MA, MB , MC are radii for circle M where ;
MA = MB = MC = radius length of the circle (r}
Two circles are congruent if their radif :
are equal in length. 4

The chord : is a line segment whose end points are any two points on the circle.

C
D
In the figure opposite :
Draw all the chords of the circle which pass through the pairs of points -
A, B C D,E.
|

Diameter : is the chord passing through the center of the circle.

@ Which chord in the following figure is a diameter in circle M ?

@ What are the number of diameters in any circle ? c
To prove that the diameter of a circle is its largest chord in length,
complete : - 4
Inthe triangle AMC:AM+MC> ... M
In circle M : CM = BM (radii)
Thus :AM +.......... B i S AR
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@ If the radius length of acircle =r then the diameter length = .......... and the perimeter
of thecircle= .......... , area of the circle= .......... :
{5) In each of the following figures find the value of the used symbol in measuring :
a

4
Y= onmnay & =, Wi
L
A A
Vi
41" L
) In the figure opposite : AB is a diameter in circle M. D
( —_— —
DC = {NL ve that : > ND. '
P(BAn INL. Prove that: NB > ND )
) . . c
'1 . §olution_ B b N
ks & . M A
:{ Draw aradius pD in AN M D ;
( MN+MD>ND
( = MB=MD (radii)
*( ~ MN+MB>ND
K = NB>ND (QED.)
\‘5"'.d-._"'_u-..""_.-hL"'_‘-._"-'""‘h""""""'ﬂ
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Symmelry in Lhe circle

Activity!

o . .
@ Draw circle M on a tranﬁparent [riper UsIing Canpasses,

@;ﬁ Draw the straight line | . passing through the center of the circle
and dividing il in lo lwo arcs.

@ Fold the paper around the straight line L, what do yvou notice?

s

i

@gﬁ; Draw another straight line L, passing through the center of the
circle and, then fold the paper around it repeat this step a number of times by drawing

the straight lines Ly, Ly, ..., .......... what do vou notice in each case ?

From the previous aclivily we deduce thal :

Any straight line passing through the center of a circle
is an axis of symmetry of it.

Think : What is the number of axes of symmetry in the circle?

Aclivily
2

Study each of Lhe following iigures (as given in Lhe drawing). Whal do you deduce?

® L @ ® L

M
»

Bediietion: S mmeassaas Ereiietion s e snvns Beduchon e

- the straight line passing through the cenler of the circle and
From -‘{i-. : ; s : :
" the midpoint of any chard of it is perpendicular to this chord.

From a@! the straight line passing through the center of a circle and
; perpendicular to any chord of it bisects this chord.

Fisin @; the perpendicular bisector of any chord of a circle passes
through the center of the circle.
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@ M circle in each of the following figures complete :
B

"Cma

60°

M

fAB=8cm,
then MB = ...............

IfAB=10cm,
thenCD =........ce.

@) In the figure opposite : M circle with radius length 13 cm, AB.
is a chord of length 24 cm, C is the midpoint of
AB . MC N circle M = {D}.
Find the area of the triangle A D B.

2D D

i‘ In the figure opposife: two concentric circles M, AB is a chord in
the larger circle intersecting the smaller circle at Cand D :
Prove that: AC =BD.

_:Solution -

[ et T P T e R )

Given: AB N the smaller circle = {C, D}
R T.P: AC=BD
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| Construction:  Draw ME L AB fointersectitatE .
tq Froof: In the larger circle ME 1 AB & EA=EB (1) {corollary)
"‘ In the smaller circle pE L C_D “+» EC=ED (2) {corollary)
}1 By subtracting (2) from (1), we get:
d EA-EC=EB-ED “+ AC=BD (Q.E.D)
D C
A

In the figures opposite :

What are the line segments that are i B

equal in length? Explain your answer. 4

fig (2) fig (1)
- .

o D)
¥ oin the figure opposite : M circle, AB # CD, X is the midpointof AB 5 /f:\ -

-

— —
XM is drawn to intersect CD atY. Prove that Y is the midpoint of CD

T

- :Saluﬁon: =

Rl

Given: AR H(D,AX=BX B A
R.T.P: CY=DY
Proof: + Xisthe midpointof AB  ~ MX L AB

i O e e e e e e ot ™ E

T

* AB / CD , Xy intersects them s mizZ DY X =m(/ AXY)=90° alternating angles

, "_-' N
14
g
\
1
r
1
\
1
r
1
r
1
\
)
r
1
\
1
r
1
r
1
r
)
r
1
\
1
r
1
\
)
r
1
\
1
)
)
'
1
\
)
r
1
r
1
r
1
r
1
r
1
r
1
r
1
r
1
)
)

* ¥ is the midpoint of D (QED)

'AB and CD are two parallel chords in circle M. AB = 12 cm, CD = 16 cm. Find the distance
between those two chords if the radius length of circle M equals 10 cm. Are there any other
answers? Explain your answer.

Think If AB and CD are two parallel chords in a circle where AB > CD, which
wv2 chord is closer to the center of the circle ? Explain your answer.
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In the figure opposite : ABC triangle is an inscribed triangle inside a cricle
with center M, MD L BC , ME L AC -

Prove that : First: Ep / AB
Second : Perimeter AC DE = % Perimeter AAB C

. -
&So[ut:ion -

Givers: MD L BC and ME L AC

R.T.P:First: ED # AB
Second : Perimeter ACD E =17 Perimeter AA B C

T T T T T T T T T T T T T T e T T O W

Proof :
First: - MD L BC * D is the midpoint of BC m
“ ME L AC ~ Eis the midpoint of AC @
in AA B C, D is the midpoint of BC and E is the midpoint of AC
~ DE# AB (Q.E.D 1)
DE =;—AB @
Second : From (1), (2), (3) :
“Perimeter ACDE=CD+CE+ED  =— CB+__AC+__AB
= (CB+AC +AB) = Perimeter AAB C
L

R T O O O O O o o O o o OO ™Sy

In the figure opposite : In circle M, MX L AB . MY L AC ,
m(/ A} = 60°, m (/ B) = 70°.
Find: the measures of the angles of the triangle M X Y,
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M A) = iiiminiivin
MA = oo

XY=7cm, (n = %}
Area of the circle =...... cm?

A
6 In the figure opposite : AB is a chord of circle M, l\»‘
E bisects .~ B A M and intersects circle M at C. ‘
n
(ad

If D is the midpoint of AB § ‘

Prove that : ﬁ 1 a

@ In the figure opposite : AB and AC are two chords in circle M

that include an angle measuring 120°,

D, and E are the midpoints of AB and AC respectively.
— —

DM and EM are drawn to intersect the circle at X and Y
respectively.

Prooe that : the triangle XY M is an equilateral triangle.

@ In the figure opposite : Circle M has a radius length of 7 cm,
AB and CD are two perpendicular and intersecting chords at M
point Q. If AB=12cmand CD =10 cm, Find the length

of MO 4
D
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Poslitions of a point, a siraight Line and a
circle with respect to a circle.

First: Position of a point with respect to a circle.

_ Think and Discuss::')

What you'll learn , yhe figure opposite, circle M divides the
Yr Identifying the position points of the plane in to three sets of points.

f.f: ?,L'}Lf“m ] 1 ' How can you determine the position of the

+c Position of a straight - points: A, B, and C with respect to circle M ?

line with respecttoa ‘3 \What is the relation between (MA, ),

circle.
+¥r Relation of the tangent (MB, r) and {(MC , 1} 2

withtheradiusofa  [f M circle with radius length r and A was a point on the circle plane,

circle. then:
¥r Position of a circle . ,
with respect to another =1 Aisoutsidethecircle’2 Aisonthecircle '3 Als inside the circle

L

circle.
+r Relation of the line
of centers with the
common chord and A
the common tangent. A
Key ferms
#Pf:intisuutsidea SO A So:MA=T So:MA<T
circle. and vise versa and vise versa and vise versa

+¥r Point is on the circle
¥ Pointis inside a

circle.

¥ Two distant circles.

¥ Two intersecting If M circle with radius [ength = 4 cm and A is a point in its plane,
circle. Complete :

¥ Two circles touching @ IF: MA=4cm, thenAis......cc.... circle M, because ..........

¢ Common tzngent
+¥r Line of centers
Yr Common chord

--------------------------------------------------------------------------------------
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if If circle M with radius length 5 cm, A is a point in its plane and A

H MA = 2x - 3 cm. Find the values of X, if A is located outside B
H the circle.

:1 - ;salution

"t “ Point A is [ocated outside the circleM -~ MA>5 S0:2X-3>5 ie.2X>8 ~ X>4

From the previous example, find the value of X in the following cases :

(1) MA = 2x + 1, point A on the circle.

(2) MA = 8x - 27, point A inside the circle.

Second: Position of a straight line with respect to a circle :
If M circle with radius length of r, L is a straight line on its plane,mi L where
MANL= [A}, Then:

1 the straight line Lis located 2  the straightlineLis 3 the straight line L is
outside the circle M a secant to the circle M tangent to circle M
LN circle M= LN circle M ={C, D} LN the circle = [A]

So:MA>T So:MA<r So:MA=T
and vise verse and vise verse and vise verse

Think:  In each of the following cases, Find L N surface of circle M.
J ey

If M circle with radius length 7 cm and MA L L where A € L . Complete the following:

@ FMA=4v3 cm Then the straight line L .................
@ If MA=3V7 am Then the straight line L .................
@ If2MA-5=9 Then the straight line L .................

@ If the straight line L intersects circle M and MA =3X -5 Then X oo
@ If the straight line L tangent to circle M and MA=X?-2 THENEREE ot rasnnne
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w A tangent fo a circle is perpendicular to the radius at its point of
tangency.

? If a straight line is perpendicular to a diameter of a circle at one of
its endpoints, then it is a tangent to the circle.

& 1 How many tangents can be drawn to circle M ?
- : First : from a point on the circle.

Cb Think Second: from a point outside the circle.
T

< 2 What is the relation between the two drawn tangents to the circle from

the two end points of any diameter in it 2

In the figure opposite: M circle with radius length of 5 cm, o

XY =12 cm, MY N circle M= {Z} and ZY = 8 cm. o

Provethat : XY isatangentto circle M at X.

- Solution_ -

My N circle M = {Z} 4 MY=MZ+ZY

Y MZ=MX=5cm (radii) S MY=5+8=13cm

vOMYR =132 =169 " iM X2 =1{52 =258 y XN2=(12)2 =144

S MXP2 + (XY)2 =25 + 144 = 169 = (MY)2

s mi/s MXY)=90° (The converse of the pythagorean theorem)
-— T

¥ XY 1 MX

» XY (s a tangent fo the circle at X. {Q.E.D)

h""-''-''-"""-"-''-'"""'-""'-"--—----

i e e e e T T e k)
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A B

A
m{(/AMB)=......
M
D 5 cam
B Bom A
DB = cm
......... cm ABMD=....cm
@ In each of the following figures, explain why AB is a tangent to circle M
A B
M
B A

Third : Position of a circle with respect to another circle.
Activity

L
1 Draw a circle with center M and with an appropriate radius

-‘ O
length =r, cm. U

2 Draw one of the axes of symmetry of circle M. Let it be the
straight line L as in the figure opposite.
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3

4

3

On a ransparenl paper draw a circle wilh cenler N and wilh an
appropriate radius length =r, cm wherer, < r,.
Put the transparent paper where point N belongs to the straight line L.

Notice that ; the straight line | = MN is called MN the line of centers of

the two circles M and N and ilis an axis af symmelry for bolh of them.

Move the transparent paper towards circle

M where N remains € L Lo see different
positions of the twao circles. Measure the
U

twa circles in relztion to each other. Mosure

length of MN in each case. -

L

\What is the relation between the length of -

MN (Lthe distance belween the cenlers of é—

the two circles Mand N), r, 1 r,or r -r,
in each position.

Ii M and N are two circles on the plane, their lwo radii are r| and r, respeclively where
r,> r,. Complete:

@ EMN=r + r  then M N N= ...,

ﬁlfMN:-r1+r:_,thenMr"l Bl ; ) )
surface of circle M (1 surface of circle N . : : .
=............ and the two circles are distant.
B

surface of circle M M surface of circle N— ...

and the two circles are touching externally.

@!fr.,—r?{M.\J»iﬂlr?, A
then M M N = ... s
surface of circle M N surface of circle N = Lhe surface of
the yellow arca and the wo circles are inlersecling,
B
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as in figure ..........

@ FMN=r,-r,thenMN N=.... B 1
surface of circle M N surface of circle N = e
and the two circles are touching internally.

@ f:MN<r -r,andthen M N N=._......
surface of cm:le M N surface of circle N =
and the two circles are intersecting as in f'gure
when M N = zero, the two circles are concentric,

L Y

'3 The line of centers of two touching circles passes through a point of tangency and is

perpendicular to the common tangent.

m The [ine of centers of two intersecting circles is perpendicular to the common chord
and bisects it

% L
Jf Two circles M and N with radii length of 9 cm and 4 cm respectively. Show the position of
bf each of them with respect to the other in the following cases:

A MN=13cm
D MN = zero

» L |
- ;Soluhona -

* r,=9cm,r,=4cm

A e e e e e e e e e e e e e ek

B MN=5cm CMN=3cm
E MN=10cm E MN=15cm

- n+rn=13cm and r,-r,=5cm

A MN=13cm & MN-=r +r1, ~ the two circles are touching externally.

B MN=5em &~ MN=r -1, *» the two circles are touching internally.

€ MN=3cm & MN< -L,MNz0 - circle N is inside circle M.

D MN=zero = thetwo circles are concentric.

E MN=10cm =~ r,-r,<MN<r, +r1, - the two circles are intersecting.

E MN=15ecm & MN>T +T, - the two circles are distant.
e
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M and N are two circles with radii length of 10 cm and 6 cm
Pi respectively and are both touching internally at A, AB is a common

.1 tangent for both at A. [f the area of the triangle B M N =24 cm? Find
| the length of AB.

h'.‘ ' .fja[uﬁon _

;1 *  The two circles are touching internally at A S Agc MN, MN L aB

.1 then the length of AB is the height of the triangle B M N whose base is MN

p‘ where : MN—10 6=4cm (why?)

}1 Area ABMN=-2xMNXAB - 24=2 x4XAB ~ AB=12cm

miZMDN) = ......... ¢

/f .’aﬂ@

{ M and N are two mtersectmg circles at A and B, CD is a diameter in
pj circle M and cx is a tangent to the circle M at C where CX CXNBA = {E},
b “MN N AB = {F. Prove thai: m (2 DMN) = m (£ CEB).
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Given : circle M N circle N = {A, B},ais a diameter in circle M andapis a tangent
to circle M.

R.T. P: Provethatm (- DM N)=m (2 CEB).

Proof: = the line of centers is perpendicular to the common chord.

~"MN L AB iem(/ AFM)=90°

B — —_—
* CD is a diameter in circle M and CX is atangent at C

_’ —_—
~“CxX Lcp lem( ZECD)=90°

sm{/ CEFR+m(s/ CMF =360°-(90° + 90°) = 180° (why )
“m{iZ DMR+m{Z CMF =180°
“m{Z DMN=m(/CEP (QED)

ﬁ In each of the following figures M and N are two intersecting circles at A and B
Complete :

A B Cis a right angled triangle at A. FAD L BC then:

(ABY=BDxBC (Euclidean theorem)
,ADY=DBxDC (Corollary)
JADXBC=ABxAC W?

@ In the figure opposite : M and N are two intersecting
circles at A,B
MN N AB={C}, AM =6 cm, AN =8cm and
MA | AN.
Find the length of AB.
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s (4] :aa'ﬁﬂ-!f..., -
@ Complete to make the fo[lmung stalements correct

A If the radius length of the circle is 8 cm, the straight [ine L is distant from its center by
4cm,thenlLis ..........

8 If the surface of circle M N surface of circle N = {A} then the two circles M and N are

pppppppppp

€| Mand N are two intersecting circles. The two radii length are 3 cm and 4 cm respectively
then:M NE ...

D If the area of the circle M = 16 n cm2, A is a point on its plane where MA =8 cm,
thenAis.......... circle M.

E circle M with radius length of 6 cm, if the straight line L is outside the circle then the
distance of the center of the circle from the straight line L€ ..........

F A circle with diameter length (2X + 5)cm, the straight line L is distant from its center
by (X + 2) cm then the straight is ............

2) In the figure opposite : M and N are two intersecting
circles at A and B, the two radii length are 8 cm and 6 cm
respectively and XY = 4 cm. Study the figure, then answer
the following questions:

A Complete:YM=.....cm, CX=_.... Cm and
CD=..... cm

3. [s the perimeter of the triangle A N M = the length of CD ? Explain your answer.
C What is the measure of angle NAM

D Find the area of the triangle N A M.

E What is the length of the common chord AB 7

@ In the figure opposite : M and N are two intersecting circles at A and B,
—_—
C = BA, D = the circle at N and M (~ MND) = 125°
i
m (£ B C D) = 55°- Prooe that CD is a tangent to circle N at D.

e S

@ AB isa dlameter in circle M, AC and BD, are two tangents
of the c1rc|e M, CM intersects the circle M at X and Y and
intersects BD at E. Prooe that CX=YE.

@ M and N are two intersecting circles at A and B
MA =12 cm, NA = 9 cm, and MN = 15 cm. Find the length of AB
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Identifying the circle

A3z What is the axis of the straight seg-

Why is 2 compass used in drawing
a circle?

ment ?

&5 Is the center of the circle located

&3

on the axis of any chord in it?

How can you draw (identify) a circle on a plane?

A circle be drawn (identified) with given terms:

&
o |l

Center of the circle. z Radius length of the circle.

First: Drawing a circle passing through a given
point ;

Given : Ais a given point on the plane.

R.T.P; Draw a circle passing through

point A,

S
crirton e@\/

1

Take any choosen point as M on
the same plane.

State the tip of the compass at M
and with an opening equalling
MA draw the circle M, The circle
[M passes through point A.

© State the tip of the comnpass at another point M, and with an

opening equalling M, A draw circle M, . The circle M, passes
through point A.

* Repeat the previous work and note :

For each choosen point (center of the circle) it is
possible to draw a circle passing through point A.

Student’s Bock ~ Second term

What yvou'll l@earn

4 How to draw a circle
passing through a
given point.

Yr How to draw a circle
passing through two
given points.

< How to draw a circle
passing through three
given points,

Key terms

+¥r Circumcircle




il ﬁ What are the number of points on the plane? What are the number of circles that can

be drawn and pass through point A #

A7 If the radii of these circles are equal in length, where are their centers located ?
From the previous we deduce that:

1 An infinite number of circles can be drawn passing through
a given point as A.

2  If the radii of these circles are equal in length then their centers
are located on a congruent circle and its center is point A.

If L is a straight line on the plane; A is a given point where A € L. Use the geometric tools

and draw a circle passing through point A, with radius length 2 cm. How many circles can
be drawnt {do not erase the arces}.

Second: Drawing a circle passing through two given poinis:
(iven: A and B are two given points in the plane. L

R.T.P: Draw circle M passing through the two points A and B i.e AB
is a chord in circle M.

Construction:

1 Draw the straight segmentA_Il

2 Draw the straight line 1, the axis of AB where LB AB = {F}.

(the center of the circle is on the axis of the chordﬁ).

3 Take any chosen point M where M € L, state the tip of the compass
at M and with an opening equalling M A, draw the circle M to find
that it passes through point B.

4 State the tip of the compass at another point as M, where M, € L, and
with an opening equalling M,, A, draw the circle M, where it passes through point B.

5 Repeat the previous work and note :

For each chosen point E on the axis of AB (center of the circle), it is possible
to draw a circle passing through the hwo points A and B.

& What is the number of polnts of the straight line L? What is the number of drcles that
can be drewn andpass through the two points A end B ¢

#7 What is the radius length of the smallest circle that can be drawn to pass through the two
points A end B 1

#5 Can two circles intersect at more then two points 1
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From the previous, we deduce that :
1 An infinite number of circles can be drawn fo pass through two given points like A and B.

2  The radius length of the smallest circle can be drawn in order to pass through the two
points A and B is equal to % AB .
'3 Twao circles can not be intersected in more than two points.

Using your geometric tools and draw AB with length 4 cm then draw on one figure :

@ A circle passing through the two points A and B and its diameter length is 5 cm. What are
the possible solutions?

@ A circle passing through the two points A and B and its radius length is 2 cm. What are the
possible solutions?

@ A circle passing through the two points A and B and its diameter length is 3 cm. What are
the possible solutions?

Third : Drawing a circle passing through three given points:
(ziven: A, B and C are three given points on the plane. L
ILT.P: Draw circle M passing through the three points A, B and C.

Construction: -
1 Draw the straight line L, axis of AB thus M € L, .

2 Draw the straight line L, axis of BC thus M € L.

'3 KL, N L, ={M]}, state the tip of the compass at point M and ks
with an opening equalling MA. Draw the circle M. You will find A
it passing through the two points B and C.
‘4 KL N L,=4¢, can you identify the position of point M ? Explain your answer.
Notice that : L, L,
If A, B, and C are collinearthen L, # L,and L. N L,=¢
A circle cannot be drawn passing through the three points A, B,
and C. . -l
€ B A
From the previous, we deduce that :

There is one and only one circle which passes through three noncollinear poinis.

Using the geometric tools and draw the triangle A B C in which AB = 4 cm, BC = 5 cm and
CA = 6 cm, Draw circle passing through the points A, B and C. What is the kind of triangle ABC
with respect to the measures of its angles 2 Where is the center of the circle located with respect
to the triangle?
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7 | The circle which passes through the vertices of a triangle is
called the clrcumcircle of this triangle.

It is said to be that a triangle is inscribed in a circle if its vertices are on the circle.

| The perpendicular bisectors of the sides of a triangle intersect
at a point which is the center of the circumcircle of the triangle.

@ Draw the triangle XY Z in Which XY =5com, Y Z = 3 cm Z X = 7 cm then draw the
circumscribed circle about the triangle XY Z .

A| What is the kind of the triangle XY Z with respect to its angles measures?
3. Where is the center of the circle with respect to this triangle ¢

@ Draw the right angled triangle ABC at B where AB = 4 cm and BC = 3 cm, then draw the
circumscribed circle about this triangle. Where is the center of the circle with respect to
the sides of this triangle?

3 ) Draw the equilateral triangle A B C of a side length 4 em. Draw the circumcirle of the

triangle ABC .
A Locate the position of the center of the circle with respect to : heights of the triangle
medians of the triangle bisectors of the angles.
3 How many axes of symmetry are there in the equilateral
triangle ¢
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The relation beiween the chords of a
circle and lis center

In the figure opposite :
Ais a point on circle M the chords E, E

AD AE , AF were inscribed in it .

1 What is the relation between the
length of the chord and its distance
from the center of the circle ?

Wheet yvou'll lecarn

¢ Deducing the relation
between the chords of a
circle and its center.

¥t How to solve problems
related to the relation
between the chords of
& circle and its center.

‘2 If the chords are equal in length, what can you conclude ?

3 If the chords are equidistant from the center of the circle, what
do we expect ¢

Notice that :

The distance of chords AE, from the center of circle M equal M X where

X is the midpaint of the chord AE, in circle M which its radius length is r.

Thus: (M X2+ {AXE=(AMP =12 (consiant expression) Key terms
ie: ¢ Equal chords.

+¥r Congruent circles
The closer the chord is from the center of the

circle, the longer its lengih is and vise versa,

Drill
@ Complete by using the relation (> , < and =):
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@ In the figure opposite MF<ME, Complete:

MF<ME S G b L GRS
X+1>......... X2 cissinem
cD is a chord in circle M & CDg
Xow i Thus .........
LB XiE woaoomn
| The |
-_\lam" " W chonds of'n direle aneegwai in lexgth, Bex thayane. D
equidistant from the center. 7

Given: AB=CD, MX L AB , MY L CD
R.T.P: Prove that M X = MY.

Construction: Draw W, MC.

Proof © MX L AB s~ AX=—1_AB,

“ MY L CD s~ CY=-Lcp.

- AB=CD~ AX=CY.

+ the two triangles A X M and CY M, both have :
AM=CM
m{ZAXM=m(Z CY M} =90°
AX=CY {Proof)

S AAXM=ACYM Weget: M X =MY (QED.)

In congruent circles, chords which are equal in length,
are equidistant from the centers

| 3

In the figure opposite :
The two circles M and N are congruent AB=CD,

MX LAB,NY LCD,then: MX=NY.
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Study the figure then complete :

A If:
AB=CD

If: M and N are two congruent circles
AB=CD

‘AB and AC are two equal chords in length in circle M and X is
_—

_-. —
the midpoint of AB , MX intersects the circle at D, MY L AC
intersects it atY and intersects the circle at E.

Prove that : First: XD =Y E.
Second: m(/YXB=m{/ XYC)

[ ——r _- j—
Giver: AB=AC, Xis the midpointof AB ; MY | AC
R.T.P; provethat:

First: XD =YE Second: m{/YXB)=m{/ XYC()
Proof: » Xisthe midpointofﬁ L_D{-LE
—_—r —_— Fi—
AB=AC, MX LAR. MY L AC < MX=MY
MD=ME=r
MD-MX=ME-MY < XD=YE (Q.E.D 1)
in AMXY v MX=MY A mALYXM=m(ZXYM) 1)
— —_— i —
MX L AB, MY LAC » M/ MXBl=m(ZMY(}=90" (2)
From (1) and (2) we get: m (Y XB)=m (£ XY Q) (QE.D 2)

/
'1
)
\
)
\
)
\
)
\
)
\
(
)
\
)
\
)
\
)
(
1
)
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In the figure opposite : Triangle A B C is inscribed in circle M, in
which :

m{/ B)=m (. C), X is the midpoint of AB , MY L AC .
Prove that: MX =MY

C\_/B

. it |
W In the same circle (or in congruent circles) chords which are r ‘

p equidistant from the certer {s) are equal in length //

@

If:
MD=MEet
m{/ B) = 65°,

MN # BC & MX=.........
** thetwocircles M, and N ................ .
Ae BC o AB=..........
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" @ Two concentric circles M, AB is a chord in the larger circle and
intersects the smaller circle at C and D, AE is a chord in the
larger circle and intersects the smaller circle at Z and L.

If m{ £ ABE) = m{£ AEB), then prowve that : CD =ZL.

. fSolutionZ -

[

Glven: m(/ ABE)l=m{/ AEB)

R.T.P: provethat CD=21
Construction: Draw MX L AB and MY L AF

Proof: In A ABC: v m{ZABE =m{ZAEB) ~ AB=AE.
In the larger circle : AB = AE.  (proof) & MX =MY (theorem)
* In the smaller circle MX = MY (proof)
* CD = ZL {Converse of the theorem)) (Q.E.D.)

@ In the figure opposite : M and N are two infersecting
circles at A and B.,
TN NAB” = D}, X is the midpointof BC , NY L EF, _
MX=MD NY=ND. Provethat: BC=EF.

L

- ?oluﬁm:

Given: X is the midpointof BC,NY L EF , MX = MD, and NY = ND.

R.T.P: BC=EE

Proof': * 'EE is the line of centers,ﬁis a common chord for the two circles M and N
In circle M : ' X is the midpoint of BC
4 MX L BC, MD L AB, MX = MD
+ BC=AB (Converse of the theorem) (1)

IncircleN: * NY L EF , ND L AB and NY =ND

* EF=AB {Converse of the theorem}  (2)
From (1) and (2) we get : BC = EF

I M and N are two congruent circles and intersecting at A and
\ Thlnk B. Is AB an axis to MN ? Explain your answer.

L

B T e e T T e e R i ™ e R e P T e e N e T e e e P T ™ o™ M ™ M ™ P ™ o ™ T ™ Mo ™ M ™ T o™ o ™ S i S ™

Student’s Book - Second term



1) In the figure opposite : AB , and AC are two chords equal in
length in circle M and X is, the midpoint of AB, Y is the
midpoint of AC, m (.~ CAB) = 70°.

A Calculate m( DME. » Provethat: XD=YE

@ﬁ and AC are two chords equal in length in circle M, X and ¥
are the midpoints of AB and E, mi{ / MXY)=30°
Prove that: Frst : MXY is an isosceles triangle. Second: AXY is an equilateral angle.

@ "AB and AC are two chords in circle M, MX | AR, Y is the midpoint of AC,

m (/£ ABC)=75°, M X = MY
A Find m(, BAC).
3 Prove that: The perimeter of AAXY = % perimeter of AABC.

@ Two concentric circles M. AB and CD are two chords in the larger circle touching the
smaller circle at X and Y respectively. Prove that : AB = AC

. In the figure oppasite : M and N are two congruent circles,

AB 4 MN was drawn and intersected circle M at Ng
A and B and intersected circle N at C and D. /
D
Prove that : AC = BD. S——C
@ AB and CD are two chords in circle M, F
_} = yrve g ] »
MX L AB and intersects the circle at F,
MY L D and intersects the circle at E FX=EY . B 5

Pyope that : First: AB=CD Second: AF = CE.

@ In the figure opposite : the two circles M and N intersect
at A and B. is drawn MX L AC intersects AC at X and

intersects circle M inY, MN is drawn AB to intersect
AB at D and circle M at E. If AC = AB,
Prove that : XY = DE ,

@) Two circles M and N touch internally at A, AB and AC are two chords equal in
length in the larger circle and intersect the smaller circle at D and E respectively.
Prove that : AD =AE.
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a A Bakery produces circular shaped pies. If the baker puts the pies in square shaped boxes,
each of side length 12 L cm as shown in the following pattern.

A Calculate the area the pies take up in each box and record your observation.

B What is the area that the pies take up in the fourth box in this pattern?

€ If all the pies are of the same size and equal in height. Are the prices of the boxes
equal or different 2 Explain.

ﬁ A factory for producing jam puts the jam in cylindrical shaped cans of base radius length
r cm. The cans were wrapped by plastic and a paper adhesive tape around it as shown in
the following pattern :

Nomber of 3. 1 2 3 4

()
<
5

A Find the [ength of the tape in each case. Is there a relation between the number of
cans and the tape length?

B What is the length of the tape circuling 6 cans ¢

£ What is the length circuling 7 cans? Discuss the possible positions to join the cans and
deduce the condition to continue the same pattern with the tape length.

Student’s Book - Second term



(3) Study of the pattern opposite A
then draw the next unit for this
pattern.

A What is the area of 10 units
from this pattern ?

8 What is the circumference of

LY

7 units from this pattern?

€ How many uniis are needed to design a
frame around a rectangular shaped photo
with dimensions of 24 cm and 36 cm?

@) Study of the following units, then find the area and circumference of each.

o~

e

@ Technology : Use your computer to draw the following shapes.

A Tangency and intersecting congruent

B, Tangency and concentric

circles. circles.
e - ™
P
AV T 1IN
r/ i 3
\ k\ /J
\ o T
..
|
. >,
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0 Complete to make the statement correct :
-
&
<
B
£

The chord of the circle is the drawn line segmenl belween

Ihe straightl line passing verlically on the cenler of the circle on any chord init .o
lhe line of two centers of twa circles tauching internally pass .

The center of the circumscribed circle about the triangle is the intersect on pointof ... ..

The chords of equal length in circle ..........

e Chaoose the correct answer !

)

e In the figure opposite: AB and BC are two chords in circle M
which has radius length of 5 cm, MD L AB intersects AB at D
and intersects lhe circle M al E, X is Lhe midpoinl of BC .

—8em, m (< ABC) — 567

Find: A mi DMX B length of DF

AB

A tanpent to a circle of diameter length 6 cm is at a distance ol ... cm from its
cetller. ) ar 12 or 3 or 21
A circle can be drawn passing the vertices ofa ...

(Rhombus or  reclangle or  lrapezoid or  parallelogram)
=3 b — e T—

AB is a diameter in circle M, AC and BD are two tangents to the circle, then
- -

AC ... BD .

{intersects or perpendicularto or  parallel to  or congruent on)

A circle with a circumference of 6 m cm, and the straight line | is distant from its center

by 3 cm, then the straipht line Lis ..........

[langenl lo the circle ar a secanl or oulside the circle or a diameter to the circlel.

M and M are two intersecting circles, hath their radii length are 3 cm and 5 cm, then:

(18,= wor ]2,x[ or L2 or 2,81

—
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@ In the figure opposite: M and N are two distant and congruent

circles. E is the midpcintofm. Draw AE A
intersecting circle M at A and B intersects circle N 5 -
at C and D. N M
Prove that : AAB=CD.

D

B E is the midpoint of AD .

(3) In the figure opposite :
M circle with radius length of 5 cm, A is a point outside the circle, D

_*l 3 _b. »
AD is a tangent to circle M at D, AB intersects the circle at B

o &

and C respectively where AB = 4 cm and AC = 12 cm.

A/ Find the distance of the chord BC from the centerof 4, n\/ c

the circle.
8 Calculate the length of AD .

In the figure opposite :
M and N are two intersecting circles at A and B. Draw

-—
BD / MN intersecting the two circles at D and E
respectively. Prove that : DE =2 MN

@ In the figure opposite :
AB and CD are two equal chords in length in circle M. X and
Y are the two midpoints of AB and CD where B and D are in
one side from XY .
Provethat: m(/Z BXY)=m{Z DY X).
Think: Does AC // BD ? Explain your answer
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@ In the figure opposite :
Two concentric circles M. Their radii lengths are 4 cm and 2
cm. Draw the triangle ABC where their vertices are located
on the larger circle and its sides are touching the smaller

circleat X, Y and Z.
Prove that : The triangle ABC is equilateral and find its area.

@) In the figure opposite :
ABC is a triangle in which AB = AC. Circle M was drawn with R D

diameter BC intersecting.ﬁ at D and AC at E, MX L BD ;
MY | CE
C

B
Prove that: BD = CE. U
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Unit test

(1) Complete to make the statement correct :

A Any three points that do not belong to one straight line include .................
3| The axis of symmetry of the two circles M and N that are intersecting at Aand Bis ...

€ If AB = 7 cm, then the area of the smallest circle passing through the two points A and
R cm?.

D If M circle with circumference 8x cm, A is a point on the circle, then
MA= o

E A chord with 8 cm length. The length of its radius is 5 cm, then it is distant from its
center by ................. crm.

2) In the figure opposite :
—_— —_—
AD is a tangent to the circle M, AC intersects the circle
M at B and C, E is the midpaint of BC, m {£ A) = 56°.
Find m (£ DME).

* BWC

@ In the figure opposite : L
Two concentric circles M, AB s a chord in the larger L
circle and intersects the smaller circle at C and D. EF
is a chord in the larger circle and intersects the smaller
circle at Z and L where AB = EF.
4

E
- |
Prove that : A CD=Z7L. C /a
D

B AD=ZF

@) 'n the figure opposite :
Circle M Ncircle N = {A, B},EEW: {ChL X
DEMN , MX L AD , MY L BD.
Prove that : M X =MX
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e Unit 5: Angles and Arcs
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What you'll learm

+r The concept of arc
length.

% The concept of
measuring an arc.

¥r How to find the relation
between chords of a

circle and its ares.

Key terms

¢ Central angle
¥r Inscribed angle
¥ Arc

¥ two adjacent arcs
+¥r Measuring an arc
% Chord

Y¥r Tangent

Central Angles and Measuring Arcs

| Think and Dischss)

In the opposite figure :

The two sides of .~ AMB divide the cicle M
info two arcs:

@The minor arc AB and is denoted by AB
@The major arc ACB and is denoted by ACB

& What is the position of the points of
“AB with respectto .~ AMB ?

4 What is the position of points ACB “ACB with respect to reflected
angle of .~ AMB ?

¢ If ~ AMB is a straight angle, what do you notice ?

Central Angle It is the anglt_a wl'luse ver_tex is the center of
ﬁrﬁe‘

In the opposite figure we notice that :

6 AB is opposite to the central angle
———
~ AMB and ACB is opposite to the

central reflective angle .~ AMB.

@ If .~ AMB is a straight angle
(AB is a diameter in circle M} then

AB is congruent to ACB and each
is called “a semicircle”.

Measure of the arc ~ Is the measure of the central angle
opposite to it,
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In the opposite figure : B

AB is a diameter in the circle M, MC L AB m {2 AMD) = 60°
Notice that :

@ mAD =m(zAMD)=60° . M
@nmTE =m(z cMB) =90°

@ m (BC) =m (2 DMO) = 30° (Why?)

emﬁ =m (£ AMB) = 180°

i.e. Measure of the semicircle = 180° and measure of a circle = 360 °

Adjacentarcs  are two arcs in the same circle that have only one point in common.

Representﬁ and?f in the opposite figure:

thus ;
m {(AB) + m (BC) =m {ABC)H
m { AB =m®-m® 2

In the opposite figure :
AB is a diameter in the circle M, m (2 AMC) = 60°, m { ZAMD )= 40° .

@@ = (R

6 m @ = measure of circle - m (-\) R e ®
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W TS
.

/

": AB is a diameter in the circle M, m ( .~ CMD) = 70°,

:1 m(AC):m(DB)=5:6, find m{(ACD). B X A
i * j.eScJIutl'on: -

:1 Suppose that m (AC) = 5x ~ m (DB = 6x

{

& m®=m®+m@+m®=180“
" Gx+70° +6x=180° TIx=110° ~ x=10°, m (AC) = 50°

% m(ACD)=m®+m(CB)=50°+?D°=120°

In the opposite figure : AB is a diameter of the circle M, v,
study the figure, then complete :
C

@ S @ m{AC)=_..."°
@ m @ =i @ m @ T

@mE@D)-.... @m@D)-... ]
@mED)-.... @m@EDO)-....

™ ™

Arc length is a part of a circle’s circumference proportional with its measure
The measure of the arc . .
Where the arc length = s e cibdide circumference of the circle

e

In the opposite figure :
M is a circle with radius length of 5 cm, m (AB) = 108",
Find : the length of AB (n=3.14)
- j?olution: '°
Measure of the arc

Arc [ength = aile x circumference of the circle.

= % X2 % 3.14 X 5 = 9.42¢cm.

|
\
1
\
1
\
1
b
:
)
4
\
]
\
4
\
1
b
:
J
)
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In the opposite figure : Two concentric circles, the radius length of the minor circle is 7 cm and
the radius length of the major circle is 14 cm (7 =%)

Complete : In the minor circle

E
m(AB) = m () = A\F
length of AB = % x 2 X% YO . Msn“
length of T=... p SR s cm 50

» ‘AB {congruent to/ not congruent to) TD' b x
In the major circle : ’

m @ =m (ﬁ} = ...’ , length of BE = o X e = oo, €T

length of XY= oo X voiriis = eresesnnsC
~ “EF {congruent to/ not congruent to) XY
- Is’AE" congruent to “EF° # What do you deduce ?

Important corollaries :

In the same circle (or in congruent circles), If the measures of arcs
are equal, then the lengihs of the arcs are equal, and conversely.

And conversely

e T e ™ )

A A
If: m (ABY)) = m (CD)) b If: the length of AB" = the length of TD'
P s, Y e——
mm:the]engthofﬁ=rhe[engthofm !'!ﬂlen:m(AB)=m@)

T
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A} In the same circle (or in congruent circles), if the measures of
ates are equal, then their chords are equal in length, and conversely

»
D D
4 Incircle M A And conversely
C c
B B
If :m (AB) = m (CD) Ilfi: AB=CD
then : |ength0f§= lengthufa then: m {AB)=m (CD)

In the opposite figure :
m(AB)=60° et m(BC)=80° , m(AD):m (DC)=4:7
ﬁ Mention the arcs equal in measure.
@ Mention the arcs equal in [ength.
@ Draw the chords equal in length.

lary If two parallel chords are drawn in a
arcs befwveen them are equal.

If AB and CD are two chords in circle M, AB #/ CD

ﬂmn:m®=m®- X * B

v If a chord is parallel to a tangent of a
FV Ay circle, then the measures of the two
x arcs between them are equal.

— . -'-—I-_
If AB is a chord of circle M, CD is a tangent at ¢,

AB //CD then m (AC) = m (BC), "\ /‘
o .
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In the opposite figure :

Misacircle, CD is a tangent to the circle at C , AB and EF are

—_—
two chords of the circle where : ABY EFN D
Complete the following to prove that CE = CF

- :Soluhon: -
v AB // EF
** The tangent ¢D # AB
By adding the two sides of (1) and (2)

v m EC =TV i

\
\
e
3
o
@

s

In the opposite figure :

~ CE =
D

ABCD is a quadrilateral inscribed in a circle in which

AC=BDAB={3x-5)cm,CD=(x+3}cm.

Find with proof the length of AB.
- :Solu'hon: .

Given : ABCDis a quadrilateral inscribed in a circle, €
AC=BD AB=(3x-5)cm,CD={X+3)cm
R.T.P: Find the length of AB .
Proof: ~ AC=BD given - m (ABC) = m (BCD)
8 m@-m BC =m@-m®
* m(AB) = m (DO ~ AB=CD
“ AB=CD * Ix-5=x+13
2xX=8 “ox=4
“ AB=3x-5 & AB=3x4-5=7cm
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In the opposite figure :
ABCD is a quadrilateral inscribed in a circle M, AC is a diameter
in the circle, CB =CD.

Prove that : mtAB}=m®
- :.Solution: -

Given : AC is a diameter in a circle, CB = CD
R.T.P: m{AB)=m (AD)
Proofs ~ CB=CD & m(CTB) =m (CD)
* AC is a diameter in the circle
» m (AB) = 180°- m (CB), m (AD) = 180°- m (CD)
ﬁnm@md@weg&l:m@]:m@

6 In the opposite figure : C
AB, CD and EF are diameters of the circle M Complete - Y.
Am (A = B m (ACE) = .o ol #0375 A
cm{ACD =......... B m {AFE)=.......... h\/
F
e In each of the following figures: D

CD is a tangent to the circle M at D, Complefe:
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6 In the opposite figure :

AB is a diameter in a circle M, AB N CD = {E}, D
m( AEC) = 30° , m (AC) = 80° .
B
Find: m(CD)
6 In the opposite figure :

ABCDE is a regular pentagon inscribed in a circle M,
AX isa tangent to the circle at AFFina tangent to
the circle at B

where AX N BX = {X}.

Find: AMm (AE) B/m (. AXE).

(5) In the opposite figure :
ABCD is a rectangle inscribed in a circle.
Draw the chord CE where CE=CD .
Prove that : AE=BC.

6 In the opposite figure :
M is a circle with radius length of 15 cm, AB and CD are two
parallel chords of the circle, m {AC) = 80°, length of
"AC= length of AB' .
Find:
A m (.~ MAB) ym@ Qlengmf:_ﬁ'

6 In the opposite figure :

M, N and F are three congruent circles and touching at
A, B and C. The radius length of each is 10 cm,

Al Prove that : length of “AB = length of BC= length of Ac,
_B| Perimeter of figure ABC .




The relation between the Inscribed and
ceniral angles subtended by the same arc

_ Think and Discuss)

In the opposite figure :
The circle M passes through the vertices
of the equilateral triangle ABC.
@ What is the measure of central
¥ How to infer the / BMC? Explain your answer.

relation between & What is the vertices of ~ BAC?

e miesspe ol Does the vertices of the angle belong to

inscribed and central ) )
angles subtended by the set of points of circle M ?

What vou'll learn

the same arc & What are the two sides of .~ BAC?
& If ~ BMC is central with arc’BC: How do you describe  BAC ?
Key terms $Compare between m({_~ BAC) and m (.~ BMC).
¥r Inscribed angle. What do you notice

¥ Central angle.

Inscribed An anglse the vertex oflt lies on thg clrcle 5

In the opposite ﬁgure : Notice that : c
@ .~ ACB is an inscribed angle and
"AB'is the arc opposite to it.

ﬁ For each inscribed angle, there is
one central angle subtended by
the same arc.

Think
s

In the opposite figure :
What is the number of inscribed
angles subtended with the central
—
~ AMB at AB ?
(Clarify your answer with a drawing)
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Activity In the opposite figure :

AD is a diameter in circle M. Study the figure, then answer
the following questions :

@ Mention two pairs of equal angles in measure.

@) 1fm (_/BAD}=40" , find m (.~ BMD).

@ fm (. CAD)=30°, findm (. CMD). 4

ﬁ Compare between m (.~ BAC}, m ( .~ BMC). What do you conclude?

/ -,
/s o \':"\ The measure of the inscribed angle is half the measure of the
Qtz central angle, subtended by the same arc.

Given: ACBisaninscribed angle, " AMB is a central angle.

RI.P.: Prove that m (£ ACB) = +m { £ AMB).

Proof: There are three cases to prove this theorem.

@) ' M belongs to one @) If M is a point inside @) If M is a point outside

of the two sides of the inscribed angle. the inscribed angle.

the inscribed angle.
C

C
B
/A
A

First case: If M belongs to one of the two sides of the inscribed angle.
v~ AMB is outside A AMC
~ mUAAMB) =m (S A)+m (20

®6

v AM=CM (radif lengths) S mi A =m( O
Frnm@and@weget: m{_AMB=2m{ O
+ m (/ ACB) = 5 m (/ AMB) (QED)
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M is a circle. [n each of the following figures, find the value of the symbol used in
measuring:




-}

A is a point outside the circle M, AB isa tangent to the circle at B, AM intersects the
circle M at C and D respectively m ( 2 A) = 40° Find. with proof m{ ~ BDC).

o o o

= Ejolution: -

o

Given: AB is a tangent to the circle at B, m( 2 A) = 40° ,m intersects the circle M at C and D.
RTP: m(s BDC
Construction: Draw the radius BM.

o o

— —_—
Proof : ¥ AB is tangent to the circle at B, BM is a radius.

~ m {2 ABM} =90°
In AABM :

o ™ o W o

v m{s A)=40°, m{~ ABM)=90°

gty

» m{s BMC) =180° - (40° + 90°) = 50°
** Inscribed + BDC and central ~ BMC
are both subtended at’é_e.

& m {2 BDC) =% m (£ BMC)
* m(zBDCy= x50=25° (Q.E.D.)

e T T T T T T T O o o o O O O O o O o W

| np ™ o

In the opposite figure : AB is a chord of circle M, MC L AB .
Prove that: m (~ AMC) =m (2~ ADB)

- :.?iolution: -
Draw BM, Complete : In A MAB :
* MA=MB,MC L AB

~ m(z AMO=m (s )=% M{L ) 1)
"+ inscribed 2~ ADB and central 2 ............ are subtended

at ﬁ
A M2 Jo %m{i ) @

From (1) and (2)weget: m(. AMO=m{s _ ).
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o~ The measure of an inscribed angle

. is half the measure of the subtended
18 arc.
In the opposite figure : 8 ¥
m(LC}=%m(£ AMB), m (2 AMB) = m {AB) A
“ m (2 Q) =% m (AB
~y The inscribed angle drawn in a &
semicircle is a right angle.
ie.: If the arc opposite to the inscribed angle equals the b ™M o

1
semicircle then: m ({2 C) =5 m AB

~ m (AB) = 180° s m(s C)=90°

Think & & What is the type of the inscribed angle opposite to an arc less than
a semicircle 2 Why ?

& What is the type of the inscribed angle opposite to an arc greater than
the semicircle ? Why ?

$Is the inscribed right angle inscribed in a semicircle ?
Explain your answer?
ol

p 7 -b" .

In the opposite figure : ABC is an inscribed triangle in circle M, m (AB) : m (BC) : m (AC)
=4:5:3. find m(LACB):

T

-

- Solution_ -
Suppose that : m(AB)=4x", m (BC)=5x°, m (‘AC)=3x°
“ x4+ 5x + 3x = 360°

-

12x = 360° s x=30°

~a—

% m (AB) = 4x30 = 120° and oppaosite to the inscribed 2~ ACB .
1 1
¥ mis ACB)=5 m(AB) ~ m(<s ACB)=, x120°=60" {(J.E.D.

-

o gl g g N g Mg g g el gl ey

)
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Study each of the following figures, then complete ;

6 ‘-\e" C

B A

M C)mm m(/ EAC)= ... m{/ DCB)=.. ..

W

Well known problem (1)

If two chords intersect at a point inside a circle, then the measure of the included angle equals
half of the sum of the measure of the two opposite arcs.

- .ESolution: -
Given: AB N CD={E}
RI.P: m(,gAEC}:%[m@'EHm@[
Construction: Draw AD
Proof: = ~ AEC is outside the AAED .
1 1
v m(/AEQ) =m(/D)+m( A =>m(AC) + m(BD)
=~ Im (AQ) + m (5D . QED.
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Well known problem (2)

If two rays carrying two chords in a circle are intersecting outside it, then the measure of
their intersecting angle equals half of the measure of the major arc subtracted from it half
of the measure of the minor arc in which both are included by the two sides of this angle.

[ ]

- Solution_ -

Given: AB ) CD=1{E}

RIP: m(/B = (A - m (BD]
Construction : Draw BC .

Proof: * ~ ABCis exterior to A BEC.

“« m({~ ABC)=m (.~ E)+ m(BCD)

S m( B =m( ABC)-m (. BCD)

=%m®-%m(ﬁﬁ)
=% Im(AC) - m (BD)] Q.ED

"
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CB N ED ={Al, m{~A) =40°, DC N BE = {X}, m (. BCD}=26°
Find : A m(TE) B/m (EXC).
- :.f.jolution: -
Givenn: B ED =1{AlL, m {~ A)=40°, DCN BE={X}, m (.~ BCD) = 26°
RTP: @m(TH Bim{/EXC). =
Proof: v m (. BCD)=26°
* m (BD) = 2m (. BCD) = 52°
* CB ) ED={A}
* m (/A =5 M - m (B
40:% [m({TE) - 52]
m(CE) =80 + 52 = 132° (Q.ED, 1)
“ DC N BE ={X} % m (/ BXQ) = [m{(CR) + m (BDY]
'"‘45}«:):% [132+521=%x1a4=92°
(Q.E.D.2)

In the opposite figure :
m (. A) = 36°, m{EC)= 104°, m (BC) = m (DE)
Find - ;Hm@ ‘Ilm@'

- :.zjo|ution: -

Complete: CB N ED= (A}

" mBD) = (QED.1)

v mDE)+m (BCY =360 (o o) =
'-'m('ﬁﬁ')=m(f€) & 2m(DE)=
» m(MDE) = {Q.E.D. 2)
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@ In the opposite figure :
AR is a chord in circle M, CM / AB, BC [} AM= {El, C

Prove that : BE > AE. v

@In the opposite figure : B A
AB and CD are two chords in the cirtle,ﬁl"l CD ={EF} D
m (.~ DEB)=110°, m(7AC)=100°. '

Find : m (.~ DCB)
eln the opposite figure :
CB N ED ={A}, BE N CD =R, if:
m (A} =30°, m(BD) = 44°, m (_ DCE) = 48°
Find: g m(CTE) 3 m(BO)

@ AB , AC are two chords in the circle, X and Y are the two
midpoints of AB and AC respectively, XY was drawn and intersected
AB at D and AC at E prove that AD = AE
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Inscribed Angles Subtended by the
Same Arc

Think and Discuss L
c E
In the opposite figure: m (AB) = 100°
# Do the inscribed angles  AEB, What you'll learn
B A ¢ How to infer the

.~ ADB et .~ ACB include the same arc? 100° relstion betwaantha

# Find m( AEB), m( ADB) , m (. ACB). Irsexiined angles that
include equal ares in
What do you notice 2 measure

€ Do the inscribed angles that include equal arcs in measure

are equal in measue? Explain your answer,

f In the same circle, the measures of
i m’;m \ all inscribed angles subtended by |
k. the same arc are equal in measure. |

(viven: /C,.~Dand .~ Eare common inscribed angles at AB

RILFP: m{ U Q=m{_ D)=m(~E D
Proaf: m(gQ:%m[ﬁ-ﬁ) %
,m{LD)=%m®

1
,m{/B=- m(AB B A

«m/QO=m{/D)=m(/E (Q.E.D.)
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m({/ BDC)=...”

} In the opposite figure :

-l

AB N CD ={El, EA=ED
Prove that: EB=EC.

- %’:oluﬁon: .

In AAED ¥ EA=ED

™ ™ o o ™ "

= _~ABC, .~ ADC are both inscribed and include AC

i, i i i R AR R

e

* DCB, .~ DAB are both inscribed and include ‘BD

From (1), (2) and (3) we deduce that: m (' B)=m (/' C)
In AEBC: m({ - B)=m{.-()

"

T

[ ™

OQD Mathematics - Preparaiory 3

»mDy=m(,AQD
“ m(/B=m{/D)(2)
~mO=m(/A 3

~ EB=EC (Q.ED.)
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In the opposite figure :
M and N are two intersecting circles at A and B.

ﬁhltersedsmedrdeMatCatﬂhttemectsthedrde

N at D, AE intersects the circle M at B, and the cirde N
atF.,

Prove that: m{_ EBC)=m (_~ FBD)

In the same circle or in congruent circles, the measures of the
 inscribed angles subtended by arcs of equal measures are equal

. E B
Notice that :

elnmecimleMif:m(’R}:m(’D?)
then:m ( By=m(E)

D C
E B
6Foranytwocirc]esMandN, if = m@:m(ﬁh
then: m( B)=m (~ E} €
F
D A

F A
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@ The converse of the previous corollary is true:

i.e. : In the same circle or in congruent circles, the inscribed angles of equal
measures subtend arcs of equal measures.

Think :
O

Are each two chords not intersecting inside a circle and subtended by two
congruent arcs are parallel? Explain your answer.

con

Drill
In each of the following figures, find the value of the symbol used in measuring :

2021 - 2022




’( In Lhe opposile figure :
’ 'AD and BF are two equal chords in length in the circle |
N AD N BE —(C). Prove that: CD - CE .

N

- Solution -

o

AD — BE
Prove that : LR =1tk
» AD — BE . m(AD) - m (BE)
by adding m (DE) to each of the two sides, we get: m( ADE)=m (BED |

Smis Bl =mi A

in A ABC “ m(sAl-m(<By & AC-BC i
“* AD - BE @

e O e e o Y e O e O O W

By subtracting the two sides of (2 from Q:j we get: CD - CE

In the opposite figure :
ﬁ and CD are two equal chords in length in the circle, E M ﬁ: fEL

Prove that : the triangle ACE is an isosceles triangle.

In the opposile ligure :

AB-AC,EE€BC
Prove that: m (.~ AEB) — m (.~ AEC)

Think

What is the number of bisectors of ~ BEC? Explain your answer.
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y The \ 2. Iftwo angles subtended to the same base and on the same side
|| converse ﬂf ' af it, have the same measure, then their vertices are on an arc of
\ 2 ‘

theorm 2 B/ |, circle and the base is a chord in it.

In the opposite figure, notice that : . s E:

¢ €, £ D are both drawn on the base AB, and on one side ¢ b

ofit, m{LQ=m{. D) : |

Then : The points A, B, C and D lie on one circle where 1 y
AB is a chord in it. B - A

A,
it

In the opposite figure: AB=AD,m (2 A)=80°, m(« C)=50°
Prove that : The points A, B, C and D have one circle passing through them.

- Solution” - e o
“In A ABD * AB=AD, m (s A) = 80° 50
% m(D)=m{2 ABD)= 180° - 80° = 50°
¥ mizD)=m{s C)=50°
They are both drawn angles on one base AB and on one side
of it. B f QA

* The points A, B, C and D have one circle passing through them {Q.E.D.)

Which of the following figures can have a circle passing through the points A, B, Cand D ?
Mention the reason.




LY o

@) In the opposite figure :

A
ABC is an inscribed triangle inside a circle,, DE # BC . E D
Prove that: m (_~ DAC) =m (.~ BAF) . o 3

@) 4B 5 a diameter in circle M, m (© ABC) = 40°, D € BC.
Find m (. CDB)

6 ABC is an equilateral triangle drawn inside a circle,
Dc AR, E € DC where AD = DE.
Prove that : The triangle ADE is equilateral.

®,

{6) ABC is an isosceles triangle which has AB =AC, D is the midpoint of BC, draw BE L AC
where BE N AC = {E}. Prove that : the points A, B, D and E have one circle passing

through them.
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What you'll learn

¥ The concept of the
cyclic quadrilateral.

% Identifying when
the shape is cyclic
quadrilateral.

Key lerms
+ Cyclic quadrilateral,

. Think and Discuss ’

In the opposite figure :

ABCD is a quadrilateral, its diagonals
infersect at E,

m{s ACB)=58°, m(z CAD}=135",
m (£ CED) = 93°,

Can a circle be drawn passing through the
vertices of the quadrilateral ABCD ?
Explain your answer?

ure whose four vertices
quadrilateral e circle.

| ¥

-

Cyclic is a quadrilateral figure

Notice :
@ The figure ABCD is a cyclic

quadrilateral because its vertices A,
B, C and D belong to the circle M.

a The figure XYZL is a cyclic quadrilateral because:
m{. YD =mi, YD

They are two drawn angles an
the base YZ and in one direction
of it, A circle can be drawn
passing through the points

X, ¥ Zand L.

L

i.e. The vertices of figure
XYZL belong to one circle.
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Which of the following figures is a cyclic quadrilateral ? Explain your answer .

c B d e
-
Vs .’vm ]
:: In the oppasite figure : <
\ Eisad_ia:neherindmleuxmmemdpnimof . L
b‘ AC and XM intersecting the tangent of the circle at B inY . =
{
) Prove that : the figure AXBY is a cyclic quadrilateral.
'1 B cyclic q
{ . Solution -
)
{ - — p—
'1 (ziven: AB isa diameter in the cirde M where AX = CX, BY is a tangentto
:1 the circle at B. 2
p: R.ILF. : AXBY s a cyclic quadrilateral.
:1 Proof: = Xis the midpoint of AC & MX L AC, m{Z AXY)=90°
P‘ " AB is a diameter and, Wis atangentatB - BY L AB, m (£ ABY)=90°
{
:4 * m(2 AXY)=m(z ABY)=90°
" They are two drawn angles on the base AY and in one direction of it.
!! ~ Figure AXBY is a cyclic quadrilateral.

Think I the previous example, where is the center of the circle passing
through the vertices of the figure AXBY ? located? Explain your answer.
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In the opposite figure :
A circle with center M. X and Y are the two midpoints of AB and AC
respectively.
Prove that: First: AXYM is a cyclic quadrilateral. B
Second: m {_ MXY)=m (.~ MCY)
Third : AM is a diameter in the circle passing through the points A, X,Y and M

C ¥ A

ABCD is a cyclic quadrilateral with diagouals intersecting at F, X € AF and Y € DF where
XY //AD.

Prove that : First: BXYC is cyclic quadrilateral. Second: m (< XBY) = m (< XCY)

. :.fjo|ution: .

Giren: ABCD is a quadrilateral inscribed inside a circle, XY # AD

H.T.P: Provethat: First BXYC is cyclic quadrilateral.
Second: m ( XBY) = m (_” XCY)

i

“* XYHAD & m (. CAD) =m (~ CXY) Corresponding

e

“* m{ CAD)=m( CBD) both are inscribed and common in TD'

» m (. CXY)=m (.~ CBY)

and they are two inscribed angles on the base CY and in one direction of it.

-

™ e ™ ™

~ BXYC is a cyclic quadrilateral (Q.ED1)
) ‘ * BXYC is a cyclic quadrilateral (Proof )
y ~ m(XBY)=m(XCY)
:f hecause they are both inscribed angles common at €D (Q.ED2)

In the opposite figure
In the opposite figure : ABCD is a cyclic quadrilateral which has :
AR bisects .~ BAC andEI?bisects ~ BDC,

Prove that : First AEFD is a cyclic quadrilateral
Second: EF// BC .
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a In the opposite figure :
ABC is a triangle in which has AB = AC and BX bisects 2B
and intersect AC at X - Y bisects ~C and intersect AB at Y

% <2
Prove that : Firat: BCXY is a cyclic quadrilateral.
Second: XY // BC . .
C . B

@ In the opposite figure : E

ABCD is a parallelogram E CD where BE = AD

a A
Prove that : ABDE is a cyclic quadrilateral. i -
= ‘ B

6 In the opposite figure :
AB is a diameter at circle M, D €AB, D & AB ,
draw DE L AB ,C €7AB and CBN DE = {E}
Prove that : ACDE is a cyclic quadrilateral.

(@) ABCD is 2 square , AX bisects 2BAC and intersects BD at X and DY bisects ~CDB and
intersects AC at Y .
Prove that : First: AXYD is a cyclic quadrilateral
Second: m £ (AYX} =45°

aABC is a triangle inscribed in circle, X Eﬁ,’f € AC where m {ﬁ) =m @,
X N AB={D}, BYN AC ={E}.

Prove that : First  BCED is a cyclic quadrilateral
Second:m (~ DEB) =m {2 XAB).
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Properties of Cyclic Quadrilaterals

Think and Discuss

In the oppaosite figure :
What you'll learn m{~A)=60°, then mBCD) = ........ ?
¥ Properties of the cyclic ¢lim (ﬁ:ﬁ)= .......... ?
quadrilateral shape. $1fm{ BCD)=.....c
¥ How to solve problems .
on the Properties of the ®1im{( B =80then m{/D)=.....
cyclic quadrilateral # What do you notice on the sum of the two opposite angles
shape. in the cyclic quadrilateral ?
ST Bhearent): In « cyclic quadrilateral, each tw e ]
, , ‘ eorem :I n a cyclic quadrila , ea o opposite,
¥r Cyclic quadrilateral. ( 3 \ angles are supplementary.
b

(Given: ABCD is a cyclic quadrilateral.

RT.P: Provethat: () m (. A)+m( Q) =180°
@m( B+m( D)=180°

Proof: m(LA}=% m (BCD)

1 A
, m{~Cy=- m(BAD
= m{/A)+m(C)
= 5 [m (BCD) + m (BAD) ’
=%XS60°=180° ? c
Similarly : m (/' B) + m (/D) =180°
(Q.E.D.)
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In each of the following figares, find the value of the symbol used in
12j511§ measuring :

ALY

! . EXE

ABCD is a quadrilateral inscribed in circle M where M € AB, CB=CD, m /(BCD) = 140°
Find: First:m (/A ) Second : m (/D)

J

"1

'1

)

‘ ] L] A

" - Solution -

' L] L ]

" * ABCD is a cyclic quadrilateral

i: » m( A +m{/C)=180° (theorem)

:1 “ m (/A= 180° - 140° = 40° (Q.E.D first)

\ Draw BD, in ABCD » CB=CD

'1 ] 180 - 140 ”

‘ . m (. CDB)=m (.~ CBD)= w30

) P

!! * AB is a diameter in circle M <~ m{.~ADB} =90°
~ m(ADC) =90 +20°=110° (Q.E.D second)

measures of figure’s measures of figure’s
angles ABCD angles ABCD
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The measure of the exterior angle at a vertex of a cyclic quadrilateral
1s equal to the measure of the interior angle at the opposite vertex.

In the opposite figure : o C
ABCD is a cyclic quadrilateral, E € AB, E ¢ AB
~+  EBC is an angle outside the cyclic quadrilateral ABCD,

< D is the inner angle opposite to it. ~ E
Thus : m {~ EBC) = m (~ D) (The supplements of one angle is equal in measure)

7 ‘bfm

}1 In the opposite figure :
P Ec AB , E ¢ AB, m (AB) =110°, m (” CBE) = 85°
\  Find m(/BDO.

{ - Solution” - 2
" s 5 110
P‘ v m(AB)=110°, ~ ADB is an inscribed angle with arc AB

tq m(AADB}=%m AB) =55°.

)1 * ~ CBE is exterior angle at a vertex of the cyclic quadrilateral ABCD

)1 ~ m(/CBE)=m (- CDA) =85° (Corollary)

b % m (. BDC) = 85° - 55° = 30° (Q.E.E.)

"_:m::s ,,)«::‘1 If two opposite angles of a quadrilateral are supplementary,
Mﬂ‘m ' then the quadrilateral is cyclic.
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In the opposite figure :

K m{ A +m( C=180°
or: mi{ B+m({ D}y=180°
S0, ABCD is a cyclic quadrilateral.

D
In each of the following figures, prove that ABCD is a cyclic quadrilateral :

If the measure of the exterior angle at a vertex of a quadrilateral
pllary ficure is equal to the measure of the interior angle at the
opposite vertex, then the figure is a cyclic quadrilateral.

In the opposite figure :

ABCD is a quadrilateral , E = AR, E ¢ AB

~ 7 EBC is an exterior angle at a vertex of the quadrilateral

ABCD and, .~ D is the inner angle opposite to it.
If m( EBC)=m /(- D}then ABCD is a cyclic

C

Y

quadrilateral.

i Prove that each of the following figures is a cyclic quadrilateral:

[

120° 300
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Y

In the opposite figure :
‘AR 15 a diameter in circle M , AC and AD are two chords init X

and in one side from AB . sl

— . | A
A tangent to the circle was drawn from B and intersected AC
atX and AD atY.

Prove that : XYDC is a cyclic quadrilateral.

. d._Squtl'onf
Draw BC * AB isa diameter
»* m (. ACB)=90° and .~ ABC is complement to .~ BAX @

v AB is a diameter and BY is tangent to the circle at B.
* m (. ABX) =90° and ~ AXB is complement to .~ BAX @

.From®and@

m (.~ ABC) = m (.~ AXB)

w _~ ¥YDC is an exterior angle of the cyclic quadrilateral ABCD

e e

= mYDC )=m (.~ ABC) =m (£ AXB)
¥ AXB is an exterior angle at the vertex of the quadrilateral XYDC and .~ YDC is

opposite to it,
* XYDC is a cyclic quadrilateral.

Think

State the cases of the quadrilateral to be cyclic. Mention all the possible cases.

A

In the oppasite figure, prove that :

[ e 0 P

The perpindicular [ine segments on the sides of the triangle
from the opposite vertices intersect at one point.

What is the number of cyclic quadrilaterals in the opposite !
figure? and what are they? c E(
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ﬁ In the opposite fipure :
m (.~ ABE) = 100°, m {.~CAD) = 40°

Prove that : m@=m®. -
[ &
2 .

6 In the opposite figure :
AB is a chord in circle M and CD is a perpindicular diameter on AB and intersects it at E,
BM intersects the circle at X and XD [\ AB = v}
Prove that: First: XYEC is a cyclic quadrilateral.
Second: m {~ DYB)=m (~ DBX)

6 In the opposite figure :
Two intersecting circles at A and B, CD passes
through point B and intersect the two circles at C and B,
CE N DF =X}.
Prove that : AFXE is a cyclic quadrilateral.

@ ABC is an inscribed triangle in a circle which has
AB>AC and D & AB where AC=AD, AE bisects
A and intersects BC at E and intersects the circle at F.

Prove that : BDEF is a syclic quadrilateral.
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What you'll learn

¥r How to infer the
relation befween the
two tangent segments
drawn from a point
outside the circle.

Yr The concept of a circle
inscribed in a polygon.

“r How to infer the relation
lon the relation between
the tangents of a circle.

Kevy terms
¥¢ Chord of tangency.
¥r Acircle inscribed ina
pelygon.
¥r Common tangents.

The relation between the tangents
of a circle

_ Think and Discuss

You know that the two tangents drawn at
the two ends of a diameter in acircleare 4 A
parallel.

What is the relation between the two tangents
drawn at the two ends of a chord of a circle
that does not pass through its center?

In the opposite figure :

Notice that :

If AB is a chord in circle M,
then the two tangents L, and
L, intersect at the point C.

Both CA and CB are called a
tangent line segment and
AB ig called a chord of tangency.
i/;rem\ The fwo fangent - segments drawn o a circle |
l\ 4 4 J from a point outside it are equal in length,

(Given : A is a point outside the
circle M, AB and AC are

two tangent segments of the
circle at B and C.

R.T.P: Prove that : AB = AC

onstruction : B
Draw MB, MC and MA

C

Proof: AB is a tangent segment to circle M
» m{~ABM) = 90°
“ ACisa tangent segment to circle M
» m i ACM) = 90°
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> The two triangles ABM and ACM have :

m(B) =m (. C) = 90° (Proof)
MB = MC (Lengths of radii)
AM is a common side. < A ABM = A ACM

Weget: AB = AC & AB=AC  (Q.ED.)
Think  In the opposite figure : £
& Why is MA the axis of BC? /m
$Why does AM bisect .~ BAC? ki WA 3
4 Why does MA bisect ~ BMC?

Theorem corollaries:

The straight line passing through the center of the circle
. and the intersection point of the two tangent is an axis of
Corollary 1 symmetry to the chord of tangency of those two fangents.

In the opposite figure : C

AB and AC are two tangents to circle M at B and C. K_\—N
e —— D =

Then : AM is the axis of BC - M " A

mm:mlﬁ,andBD=CD 1

The straight line passing through the cenfer of the circle and
the infersection point of ifs two fangents bisects the angle
between these two tangents. It also bisects the angle between
Corollary 2 the two radii passing through the two points of tangenvy.

In the oppeosite figure :
AB and AC are two tangents to the circle M at B and C.
Then : AM bisects .~ A
"om (7 BAM) = m (.~ CAM) =
, MA bisects .~ BMC
" m (/S AMB)=m (.~ AM(}
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In each of the following figures, AB and AC are two tangent segments to the circle M.
Find the value of the symbol used in measuring :

In the opposite figure :

-

XA and XB are two tangents to the circle at A and B.
m (. AXB)=70°, m (.~ DCB}=125°

Prove that : Flrst=ﬁbisectsg DAX. Second: AD // XB.

T

Y

5 §o|uﬁon: .

Given: XA and XB are two tangents to the circle,
m (. AXB}=70°and m (.~ DCB)=125".

RT.P: First: AB bisects ~ DAX

'1

)

{

)

{

)

{

)

{

)

{

\

:: Second: AD // XB.

:‘ Proof: ~ XA and XB are two tangent segments. ~ XA=XB

{ inA XAB

)

b: ¥ m{XAB)=m (_“ XBA)}, m (_“X) = 70°

) * m{ XAB} = 180° - 7@° = BEH @
{ 2

:1 v ABCD is a cyclic quadrilateral, m{ _~ C) =125°

,: % m{~ DAB)=180°-125° = 55° (theorem) (2)
:‘ From (1) and (2) we get: m (/XAB) =m (.~ DAB) = 55°

( ~ AB bisects .~ DAX (Q.E.D First)
b: ** m (.~ XBA)=m (.~ DAB) = 55° alternating angle
L ~ AD // XB (Q.E.D Second)
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In the opposite figure :
AB and AC are two tangent segments to the circle M,
AB//CD , m{BMD)=130°.

{3) Prove that : CB bisects ~ ACD @ Frind m(/A).

&
E

i

In the opposite figure :
AB and AC are two tangent segments to the circle M at B and C
AM M BC={X},Y is the midpoint of the chord BD
m (.~ XYM)=35".

A Prove that : XBYM is a cyclic quadrilateral.
@ Find m (/A).

T

o

s

o™

T

o

- :.fjolution: -

o S

g i i i i i, e

"' 'AB, and AC are two tangent segments to the circle M at B and C

™

» AM is the axis of BC, m{.” BXM) = 90° (1)
»* Y is the midpoint of the chord BD
~ m (. BYM) = 90° @

From (1) and (2)

» XBYM is a cyclic quadrilateral. (QED1)

g Ry

o

o™

T

Draw BM
+ XBYM is a cyclic quadrilateral, m ( .~ XYM) = 35°,
s m (. XBM) = m { XYM) = 35°

o™

T

» 'AB is a tangent segment and BM is a radius.
~ m( ABM}=90°

-

* m(~ ABC)=90"-35°=55"

g

}q * AB=AC
}‘ * m(~ ABC) = m (.~ ACB) =55°
y » m (/A= 180° - {(55° + 55 = 70° (QED?2)
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** The circle M is an inscribed circle to the quadrilateral ABCD

* AX and AL are two tangent segments to the circle M

In the oppaosite figure :
M and N are two circles touching externally at A. The line

L is a commeon tangent for both of them at A, C € L, Two
other tangents were drawn from C to the two circles M and N
touching them at D and E respectively CM N DA = {X} and
CN N AE ={Y}

@ What is the number of cyclic quadrilaterals in the
opposite figure ? and what are they ?

@ Prove that : CD = CA = CE, and explain this geomefrically.

Definition The inscribed circle of a polygon is the circle which touches all of it sides internally

A
In the opposite figure :
M is the inscribed circle of the triangle ABC because ¥
it touches all of its sides internally at D, Eand F . -
i.e. : The triangle ABC is drawn outside the circle M.
C E B

Think  Is the center of the inscribed circle for any triangie the intersection
point of the bisectors of its interior angles ? Explain yosur answer.

Ay

s
47 In the opposite figure :

M is an inscribed circle to the quadrilateral ABCD with radius length of 5 cm.
AB = 9cm and CD =12 cm.
Find the perimeter of ABCD, then calculate its area.

: Solutl'an;

% The circle M touches the sides of ABCD at X ,Y , Zand L

- AX =AL
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-

B,

g

™

»* BX and BY are two tangent segments to circle M - BX=BY
Stmiliarly, CZ=CY n» DZ=DL
By addition, we get: (AX+BX)+(CZ+DZ)=AL+BY +CY + DL

~ AB+CD =AD+BC= % the perimeter of ABCD

Perimeter of ABCD =2(9+12)=42cm,
1 1 1 1

Area of ABCD =;ABXr+EBCXr+;CDxr+EAD><r
1 1

= perimeter ><r=;rﬂ:42><5=1(.'15<:m2

Common tangents of two distant circles :

A "AB is called 2 common internal tangent to the two
circles M and N because the two circles M and N
are located at two different sides ofﬁ, Alsoa
is an internal tangent to the two circles.

Notice that : AB N CD = {E}
In the opposite figure : Prove that : AB=CD

e
B AB is called a common extemnal tangent to the two
circles M and N because the two circles M and N are

are [ocated in the same side of ,‘;'\TE, also €D is an

extermal tangent to the two circles.

Notice that : aB N =R
In the opposite figure : Prove that : AB = CD
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Drill

In the opposite figure :AB is a common tangent to the
two circles M and N externally at A and B respectively. flem | . -M
Their two radii lengths are 17 cm and 8 cm respecticely. @ 2

If MN = 41 cm, Find the length of AB -

6 In the opposite figure :
AB and AC are two tangent segments to the circle M.
m{ BAM)=25° ,E BC the major .
Find : First: m ({ ACB) Second: m (_~ BEC).

@ In each of the following figures: Find the value of X and Y in em.

24

@ In the opposite figure :
AB and AC are two tangent segments to the circle M and,
BD is a diameter of the circle,
Prove that : AM # CD

@ !:‘lind N are two circles touching externally atREnd,

AB is a common tangent to them at A and B, DCis a

common tangent to the two circles at D.

Where DC N AB =(C}.

Prove that : First : C in the midpoint of AB,
Second: AD | BD .

@ AB is a diameter of the circle M, AB =10 cm. C € circle M.
A tangent was drawn to the circle at C so, it intersected the two drawn tangents for it
atA, Bin X, Y respectively where XY = 13 cm
A Prove that: XM 1| YM. B Find the area of AXYB.

Mathematics - Preparatory % 2021 - 2022



. Think and Discus&'s’

In the opposite figure :

.~ ABC is an inscribed angle with the two
sides BA and BC and arcAC , BDisa
tangent to the circle at B. If we imagine
the revoltion of one of the sides of the
inscribed angle, let it beiémmring
away EromEso_,E takes one of the

B
positions BC, , BC,, ............ .

¢ Does the measure of the resulted inscribed angles increase such
as ~ABC, and ~ABC,, ......

4 Do the mesures of m ("AC,)and m (’A_C;) increase, ........ ?

4 1 BC and BD are congruent, what do you notice ?

Notice that We get a larger inscribed angle in measure when BC
and BD are about to be congruent .~ ABD is called the angle of
tangency it is a special case of the tangent angle :

1
m (. ABD) = m (ACD)

The angle which is composed of the union of two
er

The measure of the angle of tangency is X
half the measure of the arc between the
two sides.

1
ez m(~ ABCJ:Em@

Student’s Book - Second term

What you'll l®@arn

¢ The concept of the
angle of tangency

¥ How to infer the
relation between the
angle of tangency and
the inscribed angle
subtended by the same
arc.

Yo The relation between
the angle of tangency
and the centeral angle
sublended by the same
arc.

¥r How to solve problems
on angels of tangency.

Koy terms

4 Angle of tangency.
Jr Inscribed angle.
+¥r Central angle.




In each of the following ﬁgures, calculate m (_~ ABC) .

@L. 9 &

B
_H\

| ‘meom . The measure of the angle of tangency iIs equal to the measure ofj
|

I‘ F

\ 3

| the inscribed angle subtended by the same arc.

Given: ~ ABCis an angle of tangency and, .~ D is an inscribed angle.
RI.P: Provethat: m( ABC)=m (/D)

Proof: = _ ABC is an angle of tangency 2}
1 D
m(LABC)=;m® @
» _~Dis an inscribed angle
1

m(LD}—Im(A-ﬁ) @ o

From (1) and (2) we get : c

Q.E.D.

m(/ABQ=m(~/ Q)

The measure of the angle of tangency is half the measure of
the ceniral angle subtended by the same arc.

In the opposite figure :
BC s tangent to circle M,ﬁ is a chord of tangency
* m( ABC)=m(/D )} (theorem)
1
¥ m(/D)=7 m(AMB) (theorem)

* m(S ABC]=% m (.~ AMB)

Y
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-
In each of the following figures : BC is tangent to the circle.
Find the value of the symbol used in measuring.

o
M D
c
Important notice : A
The angle of tangency is supplementary to the drawn inscribed B
angle on the chord of the angle of tangency and in one side of it. B

i.e.: .~ ABC is supplementary to .~ AEB.

il
ABC is a triangle inscribed in a circle, BD is a tangent to the circle

atB, X € AB, Y € BC Where XY // BD .
Prove that : AXYC is a cyclic quadrilateral.

Proof :

. BD is tangent to the circle at B, AB is a chord of tangency.

» m(/DBA)=m(/C)

v XY/ DB, AB intersecting both of them

* m(~ DBA)=m(/BXY) ~ m{/BXY)=m{/ Q)

.+~ BXY is exterior from the quadrilateral XYCA.

% XYCA is a cyclic quadrilateral. (Q.E.D.)
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The X . if a ray is drawn from one end of a chord of a circle so that the
i mnverseof"‘""- angle between this ray and the chord is equal in measure to the
‘thenrms . inscribed angle subtended by the chord in the afternate side,
B

I"- ' then this ray is a tangent to this circle.

i.e : s .
If we draw AD from one end of the chord AB in circle M and :

m{ DAB)=m{ - C) then: AD isa tangent to circle M.

In each of the following shapes show that AD is Hngent to the circle passing through
the vertices of the triangle ABC.

< & cm

ABC is a triangle inscribed in a circle,ﬁis a tangent to the circle at A, X EAB,YEAC
where XY // BC

Prove that: AD isa tangent to the circle passing through the points A, X and Y .

- j.:Solution: -

Given: AD isa tangent to the circle and, XY #/ BC

R.T.P:: Prove that: AD isa tangent to the circle passing through the
points A, X andY.

Proaf: EisaMgmtand,ﬁis&echordofta:gmy
~ m(/DAB=m( Q) 1
* XY/ BC, AC intersector A m AN =m( C (2
From (1)and (2) weget: m (.~ DAB)=m (.~ AYX)
i.e: m( DAX)=m{ - AYX)
~ AD is a tangent to the circle passing through the points A, X and Y .
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6 Use the given data an each shape fo calculate the used symbol in measure.

@ ABCD is aquadrilateral inscribed in a circle E is a point outside the circle and,E{ and
EB are two tangents to the circleat A and B, I m (.~ AEB) = 70 “and m {_~ ADC) = 125°
Prove that : First : AB =AC

Second: AC isa tangent to the circle passing through the points A, B and E

é ABCD is a quadrilateral inscribed in circle its two diagomals intersect at E,‘X_‘l’FiS drawn to
be a tangent to the circle at C Where XY /3D .
Prove that: First: AC bisects .~ BAD
Second: BC touched the circle passing through the vertices of the triangles ABE

6 ABCD is a parallelogram in which AC = BC.
Prove that: CD isa tangent to the circle circurnscribed about the triangle ABC.
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) AB is a diameter in circle M, m (” BAQ) = 65°, D = BC
Caleulate m (.~ ACB), m { CDB)

{2) MA and MB are two perpendicular radii in circle M, AC and BD are two perpendicular
and intersecting chords at E,

Al Find m{ CBD) B Prove that : AD # BC
D C
@ In the opposite figure :
E is a point outside the circle.
Prove that: m (_“E)<m (.~ BCD)
B A E

{@) In each of the following shapes, prove that ABCD is a cyclic quadrilateral :

(5) ABCD is a parallelogram the circle passing through the points, A, B and D intersects BC
in E. Prove that: CD = ED

@ M and N are two intersecting circles at A and B, AD
is drawn to intersect circle M at E and circle N at D.

BC is drawn to intersect circle M at F and circle N
aCmi{ Q) =70°.

M Findm{(/F)
2 Prove that: D/ EF .
@Uselhegivendahmpmveﬂ'lat: >
A BD/CE B AC is a fangent to
the circle passing
through the vertices
of the triangle ABD

2021 - 2022




(1) In the opposite figure :
Each point on circle N lies outside
circle M. the two points E and F are the
two intersetion points of one of internal
common tangenthith the two

- -
external common tangents AB and CD
respectively:

Al What's the relation between the length of EF, and AB. Explain your answer.

8 Discuss : Does the relation change between the length of EF , and AB in

the following cases :
First: If M and N are two congruent circles.
Second: If the surface of circle M N the surface of circle N={ Z }

6 The problem of Abulonius :
In the opposite figure: three circles of different
radii lengths.

How many circles can be drawn to be tangent
to the three circles ?

This problem is known as Abulonius circles. O

He was a well known Greek astronomer, engineer
and mathematician bomn in 262 BC and died in 190
BC in Alexandria.

To check your answer, you can use the internet.
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Unit test

(1) First Complete :
A In the cyclic quadrilateral shape each two opposite angles are ...
B The center of any circle inscribed in a triangle is the intersection pointof ...........

Second: In the opposite figure :

M is a circle of a radius length 7 cm, m
AB is a diameter, XY isa tangent to the circle at C L M A
XY # AB.

Choose the correct answer : (n =%]

Al 45° B 60°

€ 90° D 180°
@) length (AC) = ...

A 11 cm B 22cm

L 33cm D 44 cm
6 The area of the red part = .......

A 154 cm? B 77 cm?

€ 38.5 cm? D14 cm?

6 In the oppesite figure :

CD is 2 tangent to the circle at C,E!f AB,
m (.~ AMB) =120°
Prove that : the triangle CAB is an equilateral triangle.
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éABC is a triangle is inscribed in a circle in which AB = AC
D cBC, DX isdrawntobe a tangent to the circle at D
where DX N ‘].3_6={X},A_Dr‘1 BC={Y].
Prove that : XY =XD

é In the opposite figure :
AB and AC are two tangent segment to the circle at B and C
m (.~ A)=50°, m(~ CDE) = 115°
Prove that : First: BC bisects .~ ABE
Second: CB=CE
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Model Tests
Algebra - Statistics

Model (1)

( Calculator is allowed ) Lasolad) LY alodinls ool
Answer the following questions :
Question (1) : Choose the correct answer from those given :

1) The domain of the function n (x) =

x-1

{a} R - {0} (b) R - {1} {c)R-1{0, 1} (d)R-{-1}
2) The number of solutions of the two equations : x +y=2 and y+x=3

together is .....cviiain

(a} zero (b) 1 {c) 2 ()3

£, . X o

3) Kx=0then T T AL s e

(@} -5 (b)-1 {c) 1 (d) 5
4) If the ratio between the perimeters of two squares is 1 : 2 then the ratic between their

ArBAS = .coverrerrorrenne

@1:2 (b)2:1 {)1:4 (dh4:1

5) The equation of the symmetric axis of the curve of the function f where f(x) = x? - 4

(a}x=-4 (byx=0 ©y=0 dy=-4
6) If : AC S of random experiment and P(A”) = 2 P(A), then P(A) = .....ccccorvnnen
(a) + (b) + © % () 1

Question (2) :
a) By using the general formula : find in R the solution set of the equation :
2x2-5x+1=0

b) Find n(x) in the simplest form showing the domain where :

x-3 4
nix) = X2 -7x+12 %2 -4x
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Question (3 ) :
a) Find the solution set of the two equations :
x-y=0 and x* +xy +y* =27

b) Find n{¢ in the simplest form showing the domain where :

n{x) = "2;'_4’;; < = :;x3+ 5 then find n{2), n(-3) if possible

Question (4 ) :
a) A rectangle with a length more than its width by 4 cm. If the perimeter of the rectangle
is 28 cm, Find the area of the rectangle.

b) If: nd) =% then find :

{1} n"' (3 in simplest form showing its domain
{2) If n"{x) = 3 then find the value of x

Question (5 ) :
¥} ex

a) If:in ()= ﬁ and n,(x) =——>=—=- then prove that :
n,{x) = ny{x}

b) In the opposite figure : >
If A and B are two events in a sample space § y 4
of a random experiment then, Find : (9)
(1} P(ANB) (2) P (A-B) ©
(3) the probability of non-occurrence of the event A.
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Model ( 2 )

Choose the correct answer :
1) The solution set of the two equations :

X=3 ¥ =4 B
[{B,4)} , {{(43)} , R,¢ 1]
2) The set of zeroes of the function f, where f (X) =3 4 in R iS voceeevererernenas

[{2¢ , 2,-2} , R,¢]

3) If A, B are two mutually exclusive events of a random experiment, then
PAN B) = scanmania

o , 1, 05 , ¢]

4) The domain of the multiplicative inverse of the function f{x) = ’:""—2 i

[R-13) , R-{23} , R-#3} , RI ”

5) The two straight lines 3x + 5y = {J, 5x - 3y = 0 are intersect in .....ccovorieeinene
[ Firstquadrant, second quadrant, third quadrant, the origin point ]

6) If P{A) = 0.6, then PA™) = .ovccvevierireenns
[0.4 , OB , OS5 , 1]

Question (2) :

a) Find the solution set of the equation :
3x? - 5x + 1 = 0 by using the formula

b) Simplify :

3-8 x+3
n =
& X rx- 6  R+2x+4

, showing its domain

Question (3 ) :

a) Find the solution set of the two equations x-y=1 , x> +y* =25
x-y=0 and 3 +xy +y*> =27

b) KA, B are two events of a random experiment and
P(A)=03, PB)=0.6, PIANB)=0.2, find P(AU B} , P(A-B).

L“.

-

\
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Question (4) :
a) SolveinRxR
2x-y=3 , x+2y=4

b) Simplify :
n ()= ";"’_1" + ::3 , showing its domain.

Question (5 ) :
a) Simplify :

_ x242x x-3
e = 2-4 | X-ox+b

b) Graph the function f , where f(x} = x*-1, x€[-3, 3], from the graph find the
solution set of the equation x¥*-1 =0

, showing its domain.
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Model Exam
[0 @.ad.“ 9'3”9.5 »

oot Y pladiculy prasy
Answer the following questions in the same paper :
Question ( 1) : Complete each of the following :

1) The probability of the impossible event = .........ccu.....

2) The simplest form for the algebraic fraction : ﬁ | F———

3) if : ACS of random experiment and P(A) = % , then PA™) = iviivvevernas

4) Theequation: 3x-x*+1=0 of crrrrerrennns degree.

5) The infersection point of the two straight lines x=-1 and y = 1 lies on .....ccccuvueee.
quadrant

6) The set of zeroes of the function fwhere f (X} =X = 58 ...cocrverirenrnees

Question ( 2 ) : Choose the correct answer from those given :
1) The solution set of the two equations : x =2 and xy =6 i5 ...cccceriveernnen

a){(z,3)} b) {2, 3} c{3,2)} d) {3}
2) The domain of the additive inverse of the fraction n(x) = :i - JO——
a)R-{2} b)R-{51 cgR-{2,5} dy{2, 5]
3) The multiplicative inverse of the algebraic fraction - — I8 varerenranenrananen
-3 x2 + 1 x2 + 1 x2 - 1
a) x+1 b) -3 o 3 d 3
4) The domain of the fraction n(x) = % 1R
aR-{-2} byR-{1} cR-{1,-2} dR-{2}
5 Ky=2 and X2 -y? = 5then X = .ceeeererrerererns
a)-3 b)3 c)+3 dy o
6) Thetwo straightlines : x+2y=1 and 2x + 4y =6 are ....cccevuveneen
a) parallel b) intersecting  c) perpendicular d) coincide
” & Mathematics ~ Preparatory 3 2021 - 2022
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Question ( 3 ) : Put (v} for the Correct Statement and (X) for the incorrect one:
1) In the equation : 252 - 5x-4=0

wherea=1, b=-5, c=4 ¢ )
2) The Simplest form of the function n{x) , where
- X 1 - i
nx) = — i e =x+1, x 1 { )

x-1 il R |
3) 5 b 2.1 - 5 ,x=:|:1 ( )

4) If the sum of two numbers is 3 and the sum of their squares is 5, then

the two numbers are 1, 2 ( )
5) If A, B are two mutually exclusive events in the sample space, then
PANB)=1 ! )
6) If the prabability that of winning a team = 0.7 , then the probability of
non winning is 0.3 ( )
Question ( 4 ) : Join from the Column (A) to the suitable of the Column (B) :
(A) (B)
1) The solution set of the two equations x =2, e{{(2,1)}]
Yy-1=0 i8.uemirnan.
. . X
2) The solution set of the equations s
al +bx+c=0 i5 X= verureuraren
Where a ;txq,1 abceR o -bs A
3) If n{x}= — then the domain of n™ (x) 7 a
| ———
5
4) Ifn, =n,, n = —5=——, then eR-{1,-1}
Ny = issmssssnsesonss
5) Thesetofzemesoff(x),f(x}=%is .......... .%
6) In the opposite figure P(A - B} = c.ccoverncrnens e{5}
5
A B
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Model Tests of Geometry
Model (1)

( Calculator is allowed ) Lasalall DY aladials peac)
Answer the following questions :
Question { 1 ) : Choose the correct answer from those given :

1

2)

3

4)

5)

6)

The inscribed angle drawn in a semicircle is .......coccvveenes

{a)} an acute (b) obtuse (c) straight (d) right
In the opposite figure : circle of center M
I m (AB)=50°thenm ( LADB) = ccooerre.... . A
g D
(a) 25 (b) 50
{c} 100 {d) 150

The number of symmetric axes of any circle is ........ccceveeeee

(a} zero {b) 1 (c) 2
In the opposite figure :

Km{ /A}=120°thenm( /C)=............. °
() 60 {(b) 90

{c} 120 {d) 180

If the straight line L is a tangent to the circle M of diameter

8 cm, then the distance between L and the center of the circle equals ........... cm
(@3 (b) 4 (€6 (d) 8

The surface of the circle M N the surface of the circle N = {A} and the radius length of
one of them 3 cm and MN = 8 cm, then the radius length of the other circle=........ cm
(@5 (b) & (c) 11 (d) 16

Question (2) :
a)

Complete and prove that :
In a cyclic quadrilateral, each two opposite angles are ..................
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b)

Question (3 ) ;

a)

b)

Question (4 ) :

a)

b)

In the opposite figure :

ABC is a triangle inscribed in a circle,

BD isa tangent to the circle at B

X € AB, Y € BC Where XY // BD .
Prove that : AXYC is a cyclic quadrilateral.

In the opposite figure :

Twao circles are touching internally at B.

Iﬁ is common tangent,

AC isa tangent to the smaller circle at C,

AD is a tangent to the greater circle at D,
AC=15cm, AB =(2x-3)cmand

AD =(y-2) cm. Find the value of each of x and y.

In the opposite figure :

AB is a diameter in the circle M, C € the circle M,
m ( / CAB } = 30°, D is midpoint of AC ,

DB N AC ={H]Find:

First : m{ .~/ BDC ) and m( AD )

Second : prove that : AB // DC

In the opposite figure :

AB, and AC are two chords equal in length

in circle M , X is the midpoint of AB ,

Y is the midpoint of AC , m{/ CAB ) = 70°.

{1} Calculate m{/DMH ). (2} Prove that : XD =YH.

In the figure opposite : m(/ A ) = 30°,

r— — — 120°
m{HC) =120°, m{BC)=m{DH) D
{1) Find : m({ BD ) sthe minor arc»

{2) Prove that : AB = AD Cvﬂ A




/\____/\

Question (5 ) :

- A
a) In the opposite figure : 2
DA and DB are two tangents of the circle KN
M and AB = AC c - B
prove that : AC is a tangent to the circle U

passing through the vertices of the triangle ABD

b) In the opposite figure : C is midpoint of AB
MC Nthecircle M={ D}, m(/MAB) = 20°
Find : m( BHD) and m{ ADB)
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Model ( 2 )

Question ( 1) : Choose the correct answer :
1) The measure of the arc which equals half the measure of the circle = ................

(360° , 180° , 120° , 90°)

2) The number of common tangents of two touching circles externally = ................
(0,1,2,3)

3) The measure of the in scribcel angle drawn in a semi-circle = ........coune
(45° , 90° , 120° , BO°)
4) The angle of tangency is included between ................
(two chords , two tangents , chord and a tangent , a chord and a diametre )

5) ABCD is a cylic quadrilateral, m({Z A) = 60°, then m{/C) = .cocrrreernes
{60° , 30°, 90° , 120°)

6) If M, N are two touching cicles internally, their radii 5 cm, 9 cm, then MN = .........cm
(14 , 4,5, 9)

Question (2) :

a) In the opposite figure :
AB=AC,
MD 1 AB,
ME | AC , Prove that :
XD =YE

b) In the opposite figure :
ABCD is a quadrilateral in which AB = AD,
m{ /ABD)=30°
m{/C)=60°
, Prove that : ABCD is a cyclic quadrilateral
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Question (3 ) :
a) State two cases of a cyclic quadrilateral.
b) In the opposite figure :

BC is a tangert at B .

E is the midpoint of BF ,

Prove that : ABCD is

a cyclic quadrilateral.

Question (4 ) :

a) In the opposite figure :
A circle is drawn touches
the sides of a triangle
ABC, AB, BC, AC at
D,E,F,AD=5cm,
BE =4cm,CF=3cm
Find the perimeter of A ABC.

b) In the opposite figure :
AF isa tangent to the
Circle at A, AF # DE
prove that :

DBCE is a cyclic quad.

Question (5) :
In the opposite figure :
AB : AC are two tangents
to the Circle at B, C
,M(LAY=70°,
m{/ CED}=125°,
prove that :
o CB=CD
« AC // BD

'
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Model Exam
[t E-ad-ﬂ 1.73'.}'.’91 »

dculadl DY aludiuls prac)
Answer the following questions in the same paper :
Question ( 1) : Complete each of the following :
1) The longest chord in the circle is called .......ooviinns
2) The straight line passing through the center of the circle and the midpeint of any
Chord I8 .cicsssesmmmsniss

3) The two tangent - segments drawn to a circle from a point
outside it are .......c...... in length.

4) In the opposite figure :
The length of MD = ............... cm

5) The number of symmetric axes of a circle is ......cccevuene.

6) If AC is a diameter in a circle M, then m (AC) = v.vverervvenes g

Question ( 2 ) : Choose the correct answer from those given :
1) If A € the circle M of diameter 6 cm, then MA = .......... cm
{(3,4,5,6)

2) In the opposite figure :

{40 , 80, 90 , 180)
3) The number of the common tangents of two distant circles

(1 ! 2 ’ 3 ! 4}
4) In the opposite figure :
The length of BC = oo cm
(3 F 4 ? 5 ! 6}

5) The number of circles which can be drawn passes through
the end points of a line segment AB equals ................
{1, 2, 3, aninfinite)
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6) In the opposite figure ; c 5
m{ L AHC ) = ocviiirinnires B 507,
(25, 50, 75, 100} A o
D

Question (3 ) :

Put (v') for the Correct Statement, (X) for the incorrect Statement ¢

1) M, N are two touching extemally Circles with radii length r; = 5 cm,
r, =3 cm, then MN = 15 cm. { )

A C
2) In the opposite figure :
ifAB=CD,
ME = 3 cm, then
MF = 3 cm () h 5
3) The quadrilateral ABCD is a cyclic quadrilateral if
m(ZA)+m{ LC)=90° ( ) g
4) In the opposite figure :
m (AC) = 100° ()
C A
il
5) In the opposite figure :
m( AB } + m({ €D ) = 300° (
v
6) In the oppaosite figure :
The Perimeter of
AABC =9¢cm {
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Question ( 4 ) : Join from the Column (A) to the suitable one of the Column (B):
(A) (B)

1) The measure of the inscribed angle which e 130°
drawn in a semicircle equals ..............

2) In the opposite figure : o 40°

3) In the opposite figure : o G0°
BD is a tangent at B,
m {/ DBC)=140°
sthenm (LAY = i B +
4) The radius of the circumcircle of the vertices s 30°
of right-angled triangle of hypotenuse length
10 cm equals ....eoeiiens cm

5) In the opposite figure : e2:1
A MAB is an equilateral
triangle, BC isa tangent at B,
then m ( £ ABC) = vvvcene : A
C

6) The ratio between the measure of the central e 5°
angle, in scribed angle subtended by the same
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