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Lesson (1)

Solving quadratic equations in

First: Solving the quadratic equations in one variable algebraically:
(1) By factorization (2) by the general formula

2a
Where a 1s coefficient of x*, b 1s coefficient of x and c is the absolute term.

Second: Solving the quadratic equation in one variable graphically:

Case (1) Case (2) Case (3)
The curve intersects The curve touches The curve does not
X — axis at two points X — axis at one point intersect x — axis
There are two solutions There is a unique solution There is no solution
inR inR inR
The S.S.={L , M} The S.S.={L} The S. S=0
Remark

In case of the interval is not given, then we can graph the function by finding the

Vertex of the curve which 1s (;—: J( ;—:)) , and then we find some points to the
right of it , and the same number of points to the left of It.

Page 3
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Exercises (1)

1)Find Algebraically the S.S in R:
(Dx?=1=0 (2)x*+9=0
(3)x*4+3x=0 (4)x? —6x+9=0

2) Find the S.S of the following equations using the general formula :
()x*—x +7=0 <<knowing that V2 = 1.4>>
(2)3x°-65=0 << Approximate the result to the nearest tenth >>

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

3) Find In R the solution set of the following equations graphically:

(1) 3x-x"+2=0 (Draw in the interval [ - 1,4])
X -1 0 1 2 3 4 5?
F(x) N
2 ﬁf :
(2) -2x-4x+1=0 o 3
L. 1] NPEREREEERE S
2a , h J ] al
f(;)aw  PFPIREEERY +
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An introduction in complex number

The imaginary number " i"

The imaginary number " i " 1s defined as the number whose square is - 1,

e We can write the square roots of a negative numbers as follows:

Jr— = = —

V=2=V2=+v2i > V-3=3i?= 3i

Find the S.S. in the set of imaginary numbers:

Dx*+25=0

1]Find each of the following in the simplest form:

. n+2

i A
- v e

€) 1 e F)i5 .
v 1

g)l,—,, it vet een tes ves es aen nen f.U'l_—q e et een ten ees s aan aen
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The Complex number
The Complex number 1s the number that can be written 1n the form- a + bi_
Where a and b are two real numbers and i* =-1
* g 1s called the real part.
® bi 1s called the imaginary part.

Set of Complex numbers
The Set of Complex number C 15 defined as -

C={a+bi-aeR.beR,i®*=-1}

Operations on the complex numbers:

Find the result of each of the following in the simplest form:
a3+ 7D+(G5-90n=

WE-49-@+59=

O@+3D2-Sh=
d@E+297=

&) (1—i)' =

£e-9%=

Equality of two Complex numbers
Two Complex numbers are equal if and only 1f ( ) the two real parts are
equal and the two imaginary parts are equal.
1e. 1f : (a + b1) and (c + d1) are two Complex numbers andif:a=c b=d
gthen:a+bi=c+ diand vice versa:if-a+bi=c+di.then:a=c.b=d
A

Find the values of x and v which satisfyv the eguation:

alx +yi=4+3i

blx=3y+@x+ywi=0+J3i

c)dx—y+2x+yi=53+7i
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I'he two Conjugate numbers
T'he two numbers: a + &i and a — bi are called Conjugate numbers.

Note: Take care that the Complex number and 1ts Conjugate ditfer only

in the sign of their imaginary parts.

Lor example:

2+ Jiand 2 —J i are conjugate numbers

3i—7 and -3i — 7 are conjugate numbers (-7+31 ) and (-7 - 31)

10 lSimphiv:
ﬂ) % = | -
1 4+ 21
b) =
2 — 51

Page 7
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Exercises (2)

1) Simplifty each of the following:
(1) V=36 (2) V=18 x V=12

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

(3)(-40(-61) ($)(=21)*(=31)*

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

2) Find the result of each of the following in the simplest form:
(D@ +2D+@2=50) o e

() (12-F0) = (T =90 oo 5 e e e
(32 + 3D (B =) e e e
() (=30 (d+ 30 e

3) put each of the following in the form ( a + h 1)
d+1

[1}— (2) — ..

1+i
{E}H-r- IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII _ ( } -]1
(5)

341
3+ 41 {3+nu

ETRAR Lokl 7 el (6) 3—a]

4) Solve each of the following equations:
(1) 322 4 1275 0 s e n wvn 100 wun snn v00 w00 2000 200 000 000 100 100 000 20 s s

3 2
{:a}g;.: F 15 S 0 1t s s v s v v see sos sas sr ses sas sas sus sa bas sue sos o
(3) 4X% 4 100 = 75 it et crr vun va woe v0n ves sen 20 s0s ses ses 200 s0e san 00 22 en

Sm\> o\ Tie
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Lesson (3)

Determining the type of roots of a

guadratic eguation

Discriminate

*The expresaton: b = 4a ¢ s called the diserinunant of the quadratic sgquation
Decause it 15 used to determuane the types of roots of the quadratic equation

as follows:
Discriminant Tha types of the two A shetch for the function related to
roots the equathon
Is positive Two different real roots
(b¥ = dac) =0

Is equal to zero Two equal real roots

b'=4ac=0
is megative Two Complex and non
b= dae < Real roots

Determine the tvpe of roots without solving:

Nx-7"x+10=0

Nx+dx+5=0

Ndx' -121x=-9

fm\> o\ Tie
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{I}Hﬁ coefficient 3 , b and ¢ in the quadratic equation: o’ + bx + ¢ = an
rational numbers and the dizcrimmate 1= a perfect zquare ,then the roots are
real rational numberz,

(2) If the dizcrimmant of the quadratic equation izn't pozitive, then the
two rootz of the quadratic equation are complex nombers and conjueate.

1|Find the value of K in each of the following cazes:
a) If the two roots of the equation - x° = 4x + &£ = 0 are real and different .

. Ifﬂie.t-m-_. Iu..:.t;.:.fﬂie y Du \:*#x _k =[|31-.3 T
Complex and not real.

5 Ifﬂ-le . ,;..1_-,_r=.',-+ ‘]:,35 mt-.;,;;l.j;ﬁ'gmm

2] IF aand b are rational no. prove that the two roots of the equation
ax” + b + b — g = {f are rational,

Page

fm\> o\ Tie
mozkratgahza.com




A‘_-i GLAL Yoo Jaa oulia
Date :.......... Y Y ;OOO Geel 2000 Language Schools

L% L

Exercises (3)

1) Determing the tvpe of the two roots of each of the following squations |

(ljx'=dx+d = (N x=ix+2i=g (3 3" + fix=dmp
(4 )iy L)lm= (5)xr 11) xlrxr  Gl=0
',. i i
L5 | ¥ i A (71 |
1 i r+1 1 |

2) Prove that: the two roots of the equations Jx* < Ix + J = { are complex and
not real | then use the general formula to find those two roots

J) Find the value of k in each of the following cases:
1) If the two roots of the equation: Sx* + dx + k = 0 are real and different.

2) If the two roots of the equation: b’ = 8x + 18 =  are complex and not real

4) find the values of the real numbers m that satizfy the equation:

=1} 2 = 2mx + m = 0 has no real roots.

Sm\> o\ T e
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Leszon (4)
Relotion between the pwo roors of the second

+ bx + & =0 are:

B T ot one of fhe two roots be L and the ofherd. M fhon

additive inverse of the other

multiphicative inverze of the other.

Double the additive inverze of the other root

i3\ O\, T
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Exercises (4)

1) Without solving the equation find the sum and the product of the two

roots of the following equations :
(1) 4x*+4x—35=

(2)3x% =23 x— 30

(3) (2x — 3)(x +2)=0

c=01s _—B.
3

2) If the product of the two roots of the equation:3x* + 10x
Find the value of ¢, and then solve the equation in the set of complex number

R N ]

IR R R LR R R A R R R R R R A R R R R R R N

3) If the sum of two roots of the equation:2x? + bx — 5 = 0 is —, find
the value of b , then solve the equation in the set of the r::ﬂmp]ex number

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

4) Find the other root of the equation, then find the value of a in each

of the following :
(a) If : x = -2 is one of the two roots of the equation: x* — 2x + a

5) Find the value of a, b in each of the following equations, If
(a) 5, 3 are the two roots of the equation: x* + ax +b =0

«mozkratga hza.com




Qlall Yoo d).} ‘yu‘.ll
2 Geel 2000 Language Schaools
=

1 5]
i_l‘ﬂ_l

Lesson 5

Forming the quadratic equation whose two roots are known

Let L and M be the two roots of the quadratic equation:a x* + bx+c =0

By multiplying the two sides by i where a # 0, the equation becomes in

tllefurm'x2+13x+5={] iexz—(_Tb)x+5= (1)

a da

ButL + M = - LM == By substituting in (1) , we get the quadratic
equation whose roots are L.M which i1s: x 2 (L+M)x+LM=0 (2)

by factorizing , we get another form of the last equation : (x — L)(x — M)=0
Remember the following identities:

1) L2 4+ M? = (L + M)? — 2LM

2) (L—M)%=(L+M)%—-4LM

3) L+ M3 = (L+ M)[(L+ M)?— 3LM]

4) L* —M? = (L—-M)[(L +M)? — LM]

1 1 L+M
53—+‘-Iﬁ
LZ4+M?2 {L+M]2—2LM
6) + + 3 T

Page
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Exercises (5)

I

1) Form the quadratic equation whose two roots are :
00 T
(0 T I TR 3 T S

(3)3 = 2V 20, 3 4 2V 2 0 e

2) If L and M are the two roots of the equation:x?> — 7x + 5 = 0 Then Find
the numerical value of each of the following expressions
(1) L°M + ML

3) If L and M are the two roots of the equation: x? — 3x — 5 = 0, Then
Find the equation whose roots are: L —4and M — 4

4) If L and M are the two roots of the equation : x* + 3 x — 5 = 0, Then
Form the quadratic equation whose roots are : L?and M?

5) Find the quadratic equation in which each of the two roots exceeds
One of the two roots of the equation : x> —7x —9 =10

«mozkratga hza.com
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Sign of a function

L_esson 6

Investigating the sign of a function

Investigating the sign of a function 1s to determune the values of x at whach
The values of the function f are as follows:

Positive, i.e. fix)>0

MNegative , i.e. f{x)<0

First : The sign of the constant function

equal to zero , ie. flx)=

¢ The tollowing two figures represent thetwo functions :
f: flx) = ¢ (where c is positive) fof(x) ‘(where c is negative)
& ¥
EEETEI Y ERER
C* » 'y X
0
by O 4 C
v
-
i
We notice that : noti
The Tunction & positive lor all x € K I'he functior 2 ! !
From the previous, we deduce that
['he signiofthe constant function f©: f(x) = ¢, « R thi i

Page
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: the of the first degree

The following figures represent the two functions:

f:f(x)=bx+c(bis f:f(x)=bx <+ c (bisnegative )
positive ) ¥y
y

' y
v
We notice that the sign of the We notice that the sign ol the
function : function :
e |5 the same as the sign of ¢ |5 the same as the sign ol b
- =g ! - =
b{positive) at x > Y (negative) at x > =
e s opposite to the sign of * s opposite to thf sign of b
b(negative) at x < f (positive) at x < -
- =
o equals Zero at x = 1: * equals Zero at x = —

From the previous, we deduce that

To find the sign of the linear function [: f(x) = b x + ¢, b= 0, we put

f(x) =0 ~“bx+c=0 ~x= hr-  The sign of the function [ :

1) Is the same as the sign of b atx > =

<
b

2) Is opposite to the sign of b atx < _'; Ax - o0

3) f(x)=0atx :_f

We can show that on
The number line as follows:

Sm\> o\ T e
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Third: The sign of the second degree function
(guadratic function)

HN

To determine the sign of the quadratic function /> f (x) = a v ~hbx+tc.azl
We have to obtain the discriminant of the equation: a ¥ + b x + ¢ = zero
Three cases:

1] The discriminant : b° - 4ac>0

¢ [fais positive \ . o [fais negative

~The equation has two rootis , let them be L. , M where L= M
[ The sign of the function is as follows :

® jsthe same asthesignofaatx € R —[L,M]

* s opposite to the sign of a at x €]L, M| @
* equals zero at x €{L, M} X -==

|
e

* And we illustrate thison  f(x) |the same as opposite to | the same as
the opposite number line. the signof @ | the sign of o] the signof @
0 0

2] The discriminant : b*- 4ac <0

If a 15 positive x ' If a 15 negative

The sign of the function is the same as the sign of a ve R

Page
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3] The discriminant : 5°- 4ac =0

If @ 15 positive y If a 1s negative

he s1gn of the function 1s as follows :

o Isthesameasagatx=L

¢ |sequal to zero at x=L
We can illustrate this on

the opposite number line.

1] draw the graph of the following function , then from the grapll determine the sign of it:
a)f:fix)=x"=-5x+06 [0,3]

Sm\> o\ Tie
mozkratgahza.com



Slall Yo d’\’ w)‘.‘h
Gee| 2000 Language Schools

Exercises (6)

1 ] Investgate the sign of the functions which are defined by the following rules

(1) =5 oo, (2) f(X)=2

(3 =2 x . . (MAX=-3x .
(3 fx)=2x+4 i

2]Determine the sign of each of the following functions which are defined
by the following rules ., Then represent vour answer on the number line :
M fx)=x2—8x+ 16

@) f(x) = (2x — 3)?

3] Draw the curve of the function f: f(x) = x* — 9 in the interval [- 3 , 4].
From the graph , determine the sign of /in that interval.

4 ] Draw the curve of the function f: f(x) = —x* +2x + 4 in [ 3 .5). From the graph
. determine the sign off 1in that interval.

Sm\> o\ Tie
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Lesson 7

Quadratic inequalities in one variable

Solving quadratic inegualities in R:

To solve the gquadratic inequalitv, we follow the following steps:

Example:

Find in R the solution set of the inequality : x> — 5+ +6 = 0

fm\> o\ Tie
mozkratgahza.com



Slall Yo d’\’ w)‘.‘h
Gee| 2000 Language Schools

Q0

4
=l

Date :.......... Y Y. (\

Exercises (7)

I

1] Find in R the solution set for each of the following inequalities :
(Dx*+2x—-8>0

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

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

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

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

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

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

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

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
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Lesson 1

Directed angle

Dir ected angl_

If DA OB are the two sides of an angle whose vertex is "O " then

1) {OA OB} represents the directed angle 2 AOB “,,*"
Whose initial side OA and terminal side OB f’f'-n;:: r
e — ) -
2) (OB, OA) represents the directed angle 2 BOA 2
T — &
Whose initial side OB and terminal side OA L

The directed angle

It 1s an order pair of two rays called the sides of the angles with a common
starting point called the vertex.

Remark:
@&. Eﬁ} #‘E)'B.‘_O.A} , So: 2£AOB directed angle # 2« BOA directed
angle

Positive and negative measures of a directed angle

1) The measure of the directed angle

2 AOB is positive if the direction of
The rotation from the initial side to the

terminal side 1s anti-clockwise.

2) The measure of the directed angle ZAOB

is negative if the directed of the rotation

from the 1nitial side to the terminal side 1s clockwise.

Page
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2) The positive measure of the directed angle= ©
Then the negative angle = © - 360

3) The negative measure of the directed angle = -©& , then the positive

/1 Find the measure of the directed angle 6 in each of the following figure:

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

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

w Complete :

a) The +ve measure of the directed angle whose measure is (— 170°) =....
b) The —ve measure of the directed angle whose measure is (320°) = ......
¢) The +ve measure of the directed angle whose measure is (- 215°) =...
d) The —ve measure of the directed angle whose measure is (85°) =....

The Standard position of the directed angle:
A directed angle is in the standard position if the following two conditions are satisfied:

1) Its vertex is the origin point (O). !
2) Its initial side lies on the positive
direction of X — axis .

Sm\> o\ Tie
mozkratgahza.com



Qlall Yoo d).’uuu‘h

Date :.......... Y Y @;O O:r? Geel 2000 Language Schools

=y

Angle position in the orthogonal Co- ordinate plane:

If the directed angle ~ AOB is in the standard position and its positive
measure O 1s then its terminal side OB lies in one of the quadrants:

Erdgquadrant ¥ 1**quadrant > R
N L(
<
x° A X x - .
» 3
90° < 8 < 180° 09 <= @ = 90°
3" quadrant 4" quadrant ».
Ll -
A ”J"\
x’ L4 = X’ 4 '
*® "
180° < @ < 270° » 270° < 8 = 360° ¥y

Remark:
If the terminal side lies on one of the two axes , then the angle is called

(quadrantal angle)

1.e. The angles whose measures are 0°, 90°, 180°, 270°, 360°are quadrant angles.

Determine the quadrant in which each of the directed angles whose measures are:
213°,132°, - 310°, - 15°,270°

Find a positive and a negative measure of an angle co-terminal with each of the
Following angles:

B -230°

«mozkratga hza.com
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Exercises (1)

n Complete the following :

( 1) The directed angle is - of two rays which are - with a common starting

point which is ««--ooee
( 2) L] The directed angle is in its standard position if ...

( 3 ) The measure of the directed angle is positive if the direction of the initial side to the

terminal side is - and negative if the direction is -
(4) L. Itis said that the directed angles in the standard positions are equivalent if -

( 5) L. If the terminal side of the directed angle lies on one of the coordinate axes » then

it is called ----------

Choose the right answer :
( 1) 1] The angle whose measure is 60° in the standard position is equivalent to the angll
of measure ..........

(a) 120° (b) 240° (¢) 300° (d) 420°

( 2) L1 The angle of measure 585° is equivalent to the angle in the standard position of

measure oo
(a) 45° (b) 135° () 2250 0 alse

( 3 ) The angle whose measure is 950° is equivalent to the angle in the standard position o

MeasUre -
(a) 130° (b) -130° (c) 235° (d)-230°

( 4 ) All the following angles are equivalent to 75° in the standard position except -
(a) — 285° (b) — 645° (c) 285° (d)435°

( 5 ) The quadrant in which the angle of measure 1670° lies is the -

(a) first (b) second (¢) third (d) fourth
( 6 ) The angle whose measure is (— 135°) lies in the .- quadrant.
(a) first (b) second (¢) third (d) fourth

Page
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Lesson 2

System of measuring angle

Definition
If 6™ is the radian measure of the central angle in a circler /
of radius length r subtends an arc of length 1, Then

erad X £

x:
£
rad ¢ rad ¢ erd| r
0 = L= Xr R JE—

~ grad

The unit of measurement of the radian angle:
It is the radian angle which is denoted by ( 1™) and is read as one radian.

Definition of the radian measure:
It 1s a central angle in a circle subtends an arc of length equals the length
of the radius of the circle.

w Find the radian measure of the central angle which subtend

an arc of length | in a circle of radius r if: It

a)f=15cm.,r=10cm by¢- 3 .r=6cm.

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

w Find the length of the radius of the circle :
2)0=1.6"" £=225cm  b)0=2.43"™  £=4392cm

fm\> o\ Tie
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" The relation between the radian measure and the_deg"rée measure:

length of this arc . m(ﬁ-éih __ length of AB
circumference ofthe circle ~ 360°
—=< ., m(£AMB) length of AB

+ m(2AMB) = m(AB) - — = —

Assuming that: m(< AMB)= x? in degrees, 074 in radians , length of AB=¢
and from it | 79 = x° x )
180°

w Find in term in 77 the radian measure of each of the following :
1) 135° 2) 90° 3)-235°

.. Mmeasure of the arc

measure of the circle 2Tr

Find the degree measure in each of the following :

1) % 2)0.72m 3)0.49™  4)-1.67™

1) The angle of measure ? liesmthe ........ Quadrant.

2) The radian measure of the angle of measure 43° 12'is ........

3) The sum of measures of the quadrilateral in radian 1s .......

4) In a circle of diameter length 12 cm , the length of the arc subtended by
a central angle of measure 60" = ........ cm

5) In the circle whose radius length is unit length, the measure of the
central angle mradianis .......... Its length arc. (0.5,0.25,2, 1)

Sm\> o\ Tie
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Exercises (2)

Choose the right answer :

( 1) The angle of measure 25T Jies in the - quadrant.
(a) first (b) second (c) third (d) fourth

( 2)) L. The angle of measure 31T Jies in the - quadrant.
(a) first (b) second (¢) third (d) fourth

( 3) L. The angle of measure ij—n lies in the - quadrant.
(a) first (b) second (¢) third (d) fourth

( 4) If the degree measure of an angle is 43° 12 4 then its radian measure is -
(a) 0.24™¢ (b) 0.24 7T (c)0.28™ (d)0.28 7T

( §) The degree measure of the angle of measure STJ[ IS -ooeneees
(a) 540° (b) 820° (c) 150° (d) 480°

( 6 ) The sum of the measures of the angles of the quadrilateral in radian equals -
(a)2 T (b) TU mig[— ()3

( 7)) L0 If the sum of measures of the interior angles of a regular polygon equals
180° (n = 2) where nis the number of its sides s then the measure of the interior angle
in radian of a regular pentagon equals -

‘ E b -"'_I[ { -|§_.J_t i 2_3'[
(a) 3 ( > C 5 (d) 3
( 8) In a circle of diameter length 12 cm. s the length of the arc subtended by a central
angle of measure 60° equals - cm.
(a)57C (b)4 7T (c)3X (d2x

(9 ) L.l The measure of the central angle in a circle of radius length 15 ¢cm. and opposite
to an arc of length 5 7T cm. equals -
(a) 30° (b) 60° (c)90° (d) 180°

(10 ) If the measure of one of the angles of a triangle is 75° and the measure of another

angle 1s J:: s then the radian measure of the third angle equals -
ml{:f' - thlf— ()& (d) 2T

6 12
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c) 780°

2) Determine the degree measure and the radian measure for the central angle that

subtend an arc of length (£) in a circle of radius (r) in each of the following cases:
1)£=12ecm ,r=10cm

2) £=14cem ,r=7cm

3] Find the length of the radius of the circle in which a central angle (6)is drawn
Subtend an arc of length (#)in a circle of radius(r)in each of the following Cases:

(1)e =g?” A =225 cm.

(2)0 = 0.767" ¢ =38.35 cm.
(3) 0 = 139°, £ =24.325 cm.

(4)0 = 78°36'26 ,¢ =43.92 cm.

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

4 Find to the nearest one decimal place of a centimeter the length of an arc in a circle

of radius length( r) subtending a central angle of measure(@) in each of the following :
(Hr=125cm., 0 = 1.6 (2)r=7.5cm., 0 = 67°40’

5| Find the circumference of a circle which has an arc length of 12 cm. subtended
by an inscribed angle of measure 45°

6] If the measure of a central angle in a circle equals 105° subtending an arc of

length 3 om Find the length of the diameter in the circle.
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Lesson 3

Trigonometric function

¥

The unit Circle: C (0. 1)

- {'l "}
In any orthogonal coordinates system:

A X

jn.o;

A circle of center at the origin point and of radius

equals one unit is called a unit circle.

Remarks:

1) The unit circle intersect the x — axis at the two points
(1, 0), (-1, 0) and intersect the y — axis at the two points
(0, 1), (0, -1).

2) If the point (x, y) € the unit circle, then

*x? + y*=1 from Pythagoras' theorem. Where x € [-1,1],y € [-1,1]

The basic Trigonometric functions and their reciprocals Y

If We draw the directed angle AOB in the standard position x,¥)
and its terminal side intersects the unit circle x' (7] X
Q
L

At the point B (x ,y¥) and if m (£ZAOB) = 0, then *

1) The basic trigonometric functions of

the angle whose measure 0 are:

(1) cosine of the angle = x — coordinate of the point Bso cos @ = x

(2) Sine of the angle = y — coordinate of the point Bso sin@ = y

y—coordinate of the point B

(3) Tangent of the angle =

x—coordinate of the point B

So tan@ = y/x = sin @/cos 0, where x + 0

Notice that:The coordinates of the point B (x, y¥)can be written as (cos@,sin @)

Sm\> o\ T e
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2) The reciprocals of the basic Trigonometric function for the angle of
measure @ are:

I

1

x—coordinate of the point B

(1) The Secant of the angle (sec) =

1

Sosec = Z=

,where x = 0
x cos @

1
yv—coordinate of the point B

(2) The Cosecant of the angle (csc) =

So cscé@ =2=

> sin® ,where y # 0

x—coordinate of the point B

(3) The Cotangent of the angle = y—coordinate of the polirt b

x cos @ 1
So cotf@ = = = — =
y sin @ tan 6

,wherey == 0

(ASTC)

We can summarize signs of the trigonometric functions in the following table:

Signs of trigonometric functions:

lQuadrant Sign of Sign of Sign of
Cos, sec Sin, csc -~ |tan, cot Y
First
]O ,g[ + + 4
Second S A
| — + — .
Third
];IT rng' [ | - +
Forth
]3111 2.1"1’[ + - -
Page
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Exercises (3)

Choose the correct answer from those given :

( 1) If O is the measure of an angle in the standard position » its terminal side

. L i 3 :
intersects the unit circle at the point (T s %) sthensin® = .........

| (b) 13 1

(a) = — (C) ==
2 ; 3

(2)IfsinB= % » where 0 is the measure of a positive acute angle »

(d)

then the measure of angle B = ...

(a) 30° (b) 60° (c) 45° (d) 90°
(3) L1 IfsinB=-15cos =0 »then the measure of angle 6 = -~
(H)% (b) 7T IIL‘IST'T[ (d)2 7T

—_

(4) L) If csc 8 =2 s where 0 is a positive acute angle » then the measure
ofangle @ = -

(a) 15° (b) 30° (c) 45 (d) 60°
(5)Iftan © = 1 » where 0 is a positive acute angle s then the measure
of angle @ = ..........

(a) 60° (b) 30° (c) 45° (d) 90°

(6)(.)IfcosB=

» where 0 is a positive acute angle sthensin@= ...
) 3
(a) 4 (b) = (B

ﬁ m% uiJT‘

(7) cot® 30° — sec? 60° + ¢csc 45% = oo

(a) | (b)0 (c) -1

«mozkratga hza.com




1] Determine the signs of the following trigonometric functions:
(1) tan410° (2) sec 265° (3) cot32m/3 (4) cot —3m/4

2 |If the terminal side of the directed angle whose measure is @in the standard position

. .y s - 3 =7
intersects the unit circle at the point A (- n ,% ):

(1) Determine the quadrant in which the angle @ lies.
(2) Find all trigonometric functions of the angle 6

3] If 0 is the measure of the directed angle in the standard position and B is the
intersection point of its terminal side with the unit circle , then find all

trigonometric
functions of the angle € in each of the following cases:
(DB(=x,x), x>0 l[Z‘,tB{g?‘T ,—2a )where 3n/2 < 0 < 2nm

4] Find the value of each of :

(1) tan®30° + 2sin®45°% + cos?90° (2) cus%cus 09 + sin?sing

S 1 _Prove each of the following equalities :

:'T_ 21"-!.' . _')_TI.'
(l}CDSE—CDS I—S]I] -

m
4

(2) sin 60° cos 30° — cos 60° sin 30° = sin

Sm\> o\ T e
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Lesson 4

Related angles

Definition of the related angles:
They are two angles the difference between their measures or the sum of
their measures equal a whole number of right angle.

The relation between trigonometric functions of related angles

“y
2™ gquadrant, sin , csc are (+ve) 1%*quadrant, All functions are (+ve)
(180° — 6) ,(90° + 6) 6,(90° — 6)

X' 0 X,

-

3"quadrant ,tan ,cot are (+ve) | 4™quadrant cos,sec are (+ve)
(270°—6),(180° + 6) (270°+ 6),(360° — 6) ,—6
W

Relation between trigonometric functions of related angles of measures@°(90°- 8°

sin(90° — @) = cos @ ,csc(90° — 8) = sec@
cos(90° — 8) = sin@ ,sec(90° — ) = cscO
tan(90% — @) = cotB ,cot(90° — 9) =tan@

Relation between trigonometric functions of related angles of measures&“,(9ﬂ°+9°)]
sin(90% + 0) = cos @ ,csc(90° + @) = secB
cos(90° + 8) = —sin 6@ ,sec(90° + 0) = —csc@
tan(90° + 8) = — cot O ,cot(90° + ) = —tan @

sin(180° — @) = sin@ ,csc(180° — @) = csc@

cos(180° — 8) = —cos@ ,sec(180° — @) = —sec@
tan(180° —0) = —tan@ ,cot(180° — 8) = — cot@

Page
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ERelation between trigonometric functions of related angles of measures8?, ( 180°+9°i

I

sin(180° + @) = —sin @ ,csc(180° + 0) = —csc
cos(180° 4+ 6) = — cos@ ,sec(180° + @) = —secd
tan(180° + 0) = tan 6 ,cot(180° + 8) = cotd
JRelation between trigonometric functions of related angles of measures 6°,(270°-6°)
sin(270° — 8) = — cos @ ,csc(270%—80) = —secO
cos(270" — ) = —sin@ ,sec(270% — ) = —csc b
tan(270° — @) = cot 6 ,cot(270°— @) = tan 6
E Relation between trigonometric functions of related angles of measure 8°,(270° + 6°)
sin(270° + ) = — cos @ ,csc(270° + 8) = secd
cos(270° + 0) = siné@ ,sec(270° + @) = cscd
tan(270° + @) = —cot@ ,cot(270° + 6) = —tan @
|EI Relation between trigonometric functions of related angles of measures EE, S §§§E EE!
sin(360° — 8) = —sin@ ,csc(360° — @) = —csch
cos(360° — 0) = cos @ ,sec(360° — ) = sech
tan(360° — 0) = —tané@ ,cot(360° — ) = —cot
Remark:

sin(—0) = —sinf ,cos(—0) = cos® ,tan(—6) = —tan6

Page
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Exercises (4)

Choose the correct answer :
(Lilfsin@=cos 26 «HEEI -«E} sthensin 3@ =l

3
l;n% (b) ] (¢) zero (d) 2
(2)IftanB=cot206 +0°<B<90° sthensinB+cos20=-
(a) 1 (b)=1 (c) 2 “]}:lf
(3) L. If sin o = cos B where o and B are two acute angles 5 then tan (o + ) =
(a) L (b) 1 u-lﬁ () undefined
3
(4) . Ifsin20=cos 406 where 8 is a positive acute angle

sthentan (90°=30)= ...

(a)-1 (b) 1 (c))] ldrﬁ

3
(5)If5¢c0s(90°-0)=4,0°<0<90° sthensin®= ..
¥ i y) — . i |i
(a) 7 (b) 5 (©) 3 (d 5
(6)Ifcot(90°+08)+ 1 =0where0°<8<90° sthencos4 0=
1-n% (b) 1 (C) zero (d)-1

(7)) If cos (90° + 0) + sin (90° =2 0) =0 s where 8 € ]u . [ sthensin2@= oo

] | {3
(a) = (b) 1 (C) zero (d) 2—

‘ 2
(8)Ifcos (270° - 0) = % where 6 is the measure of the smallest positive angle
sthen@=-........
(a) 30° (b) 150° (¢) 210° (d) 330°
(9)Iftan @ = — I" sc0sB <0 sthencscB= .
ll!i ) {hI_S n:ﬁ hlr—-H
13 13 5 5
(10) If sin O = —%11;1[1 >0 «thenB = covvvnn
(a) 30° (b) 150° (¢)210° (d) 330°
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Complete the following :

(1)LL)tan42° =cot -+ ° (2) 0.0 csc 13°=sec -eeeen ©

(3) (L) sin 25° =cos -+ ee® (4)[. cos67°=sin oo ©

(5)cos(90°=0) = oot (6)cot(90° +0)=

(7) csc (360°-0)= oo (8)tan (180° = Q) = ---ovevoe.

(9)sec(270° -0)=-------oe (10)sin (= Q) = «---ovee.

(11) cos (B -90°%) = --oeoen (12) csc (0 =270°) = --eenee

(13) 21057 o ........ (14) SIn 157 cot70° _ ..
¢sc 15° tan 20°  cos 75°

(15) tan 120° =tan (90° + ) = = €Ot +++veeeeee® = illin,

(16) sin 300° = sin (360° — ... ) =—Sin oo S=r

(17)cos @ +cos (180° -0) = -

(18) sin O + cos (270° + B) = -

(19) If w5 P are the measures of two complementary angles and sin o = %
sthencos f= ool

(200 Ifsin20=¢c0s30 50°<0<9° sthenB= -0

(21) . Iftan 20 = cot 3 6 where 0 E](} ’ g [ sthenB= ... rad

(22) [f cos © = sin 2 O where 0 is positive acute angle sthensin36=.......

(23) If sin © = sin (90° = 0) sthentan B = -

i
2

(24) If csc B = : iBE]nq [y[henﬁz ---------- orf=........ °

3
(25) If cot 2 8 — tan © = 0 where 0 is the measure of a positive acute angle s then

fm\> o\ Tie
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By using the calculator s choose the correct answer :

( 1) In the opposite figure :
DEBCAC=10cm. sAB=12cm. sthencot B = -vvvves

N 6
(u) S (b) 5
(c) -g- (d)-2
( 2) In the opposite figure : e A
ABCD is a square sCE=2BE sthentan @ = .-
a) -3 -2
(c) 7 (d) "-3:‘
( 3) In the opposite figure : C E B
AABC is a right-angled triangle at B » tan 0 = 3 A
then cos oL = «oveeees 0
3 3
(@) 3 (b)- 3
g 4 _3 :
(4 ) In the opposite figure : o
ABCD i a rectangle »tan 0 = +» BF L AE D A
then cot @ = e ] F
(a) 1 (b) 3 E
3[ g
{“_E (d) ? C B

Page
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Lesson 5

Graphing trigonometric function

@@ sine function: f: f(0) = sin0 1

8 0 T 2 | 3m | 4m | Sm , /m 8nm O | 10 | Tim | n
o G G ) G "] G 6 G G
sin @ 0 0.5 1.B7 | 1 0.8710.5 [ —051-087)| —-1]|-087]-05 0

-1

A

From the previous., we can deduce that :

Properties of the sine function in the form: f: f(8) = sin @

1)The domain of the sine functionis | — o, |

¥

P % A n . . . T
2) *The maximum value of the function is 1 and it happens when 8 = =+ 2nn

o FTY o s + . . . . 3T
*The minimum value of the function 1s - 1 and 1t happens when 6= = 2nn

where ne”Z

*The range of the function = [-1,1]

3) The function is periodic and its period is 21 (360°)
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Gecond) cosine function : f: £(6) = cose |

f 0 t 2w | 3m 4 Sn m I 8t | 97 | 10| 11| 2n

2 6 6 6 6 6 6 6 0 0
cos @ 1 0.871 0.5 0 —0.5 0.87 ] 0.87 051 0 051087 1
Yy
1
0.5
l : = x
60° 300° 360°
-0.5
-

KToIm the previous, we can deduce that:

Properties of the cosine function in the form: f : f(0)

1) The domainof the cosin function is | — @, o[

. \ : . : n
2) *The maximum value of the function is 1and it happens when 6 = E+2n [
*The Minimum value of the function is — 1 and it happens when

0 = 3? + 2 ntwheren € Z *The range of the function = [-1, 1]

3) The function is periodic and its its period is 2 © (360°)

Note: Each of the two functions: y = a sinb 8 ,y = a cos b 81s periodic on
its period is 27/ |b| and its range [- a, a] where a is positive.

Page
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Exercises (5)

1) Complete the following :
(1) The range of the function f where f(0) = sin @ is

(2) The range of the function f where f(8) = 2sin 8 is

(3) If : f(x) = 4sin @ ,then the range of the function is

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

(D) If : f(x) = cos5 @ ,then the range of the function is

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

(5) The maximum value of the function f : f(8) = 4sin 8 is

(6) The minimum value of the function f where : f(6) = 5sin @ is

---------

(7) function f : f(8) = 2sin 4 @ is a periodic function and its period =.....

2] Find the maximum and minimum values ., Then calculate the range of
each of the following functions :

(1) y =sin@ (Z)yZ%sinf} (3)y =3 cos @ (4)y=§cosﬂ

Multiple choice:
Q) If sin 6 = 04325 where 6 is a positive acute angle, then m (_~ 0) equals
(A) 25.626° B 64.347° C | 32.388° D 46.316°
(2) If tan ©@ = 1.8 and 90° < @ < 360°, then m (L~ 6) equals
(A 60.945° B 119.055° C | 240.945° D 299.055°

( : E;sc the degree measure to find the smallest positive angle which satisfies each of the

following:
A lsin! 0.6 (B cos! 0436 C . tan! 1.4552
D sec! (- 2.2364) (E) cot! 3.6218

F | csc! (-1.6004)
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Unit 3 |

Lesson (1)

Similarity of polygons

|_Definition |8

' Two polygons M, and M, (having the same number of sides) are said to be similar if the
following two conditions satisfied together :

| [ Their corresponding angles are congruent.
- 3 The lengths of their corresponding sides are proportional.

In this case 5 we shall write : the polygon M, ~ the polygon M, » that means the
polygon M is similar to thc polygon M,

In the opposite figure , if :

BnzA)=mX)sm(LB)=m(Y)

ym(£LC)=m(L2Z) - 7
sm(ZD)=m(ZL) \ 4

gAB BC _CD _ DA

XY -YZ- 7L - 1% then the polygon ABCD ~ the polygon XYZL

If the polygon ABCD ~ the polygon XYZL s then :
Dn2A)=mX)ym(LB)=m(Y)
ym(LC)=m(LZ)ym(£LD)=m(£LL)

AB _BC _CD _ DA
§)AB_BC_CD_
XY YZ ZL 1X

Page
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Show which of the following pairs of polygons are similar s showing the reason and if
they are similar s determine the similarity ratio :

n I Gem. X

(2 O L
T O
G H
=j O
k £
.l (=
F 6om. E

Similarity ratio of two polygons

t K be the similarity ratio of polygon M, to polygon M,

Ir: K> 1 then polygon M, is an enlargement of polygon M,
0<K<I1 then polygon M, is a shrinking of polygon M,
K=1 then polygon M, is congruent to polygon M,

In general: you can use the similarity ratio in calculation of the dimensions of
similar figures.

_Golden ratio
rectangle ABCD ~ rectangle EFBC
AB _ BC ,ox _ 1
EF ~FB T~ -1
Sox-x=-1=0

by solving the quadratic equation, we get:

x:_+2'/_i , xz%(ﬂ refused

~ 1.618
The golden ratio is 1.618 : 1 approximately.
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All golden rectangles are similar. W

‘ Exercises (1)

( 1) Two polygons of the same number of sides are similar if «-.voooveeees
( 2) If the scale factor of similarity of two polygons = 1 » then the two polygons

( 3 ) Two similar polygons » the ratio between the lengths of two corresponding sides in
them is 2 : 3 4if the perimeter of the smaller is 14 cm. s then the perimeter of the bigger

C 16em. D

Y 12em.

( 4 ) In the opposite figure :
If rectangle ABCD ~ rectangle AXYZ ,»
DC=16cm.»
BC=ZY=12cm.

7

12cm.

In the opposite figure :

Polygon ABCD ~ polygon XECF )

(1) Prove that : AB // XE

(2)IfXE= 5 AB ,CF=6cm.
s find the length of : FD

Page
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Similarity of triangles
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_'__.___..————'-—___‘——-_

@h‘ﬂ triangles are sim_i_lf')

v
First case

T

v

h——

—

If two angles of one
triangle are congruent to
their corresponding angles
of another triangle.

‘Sewndm

If the side lengths of two

triangles are in proportion.

ITlﬂrdﬂse

If an angle of one triangle
is congruent to an angle
of another triangle and
lengths of the sides
including those angles are
in proportion,

IfLA=L X
WL BELY
then AABC ~ A XYZ

AN

B A
z
Y X
if AB _ BC _ CA
XY YZ ZX

sthen AABC~ A XYZ

B A
Z
Y X
IfLC=LlZy
CA_CB
ZX  ZY
| sthen AABC ~ A XYZ
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If a line is drawn parallel to one side of a triangle and intersects the other two sides or the
lines containing them » then the resulting triangle is similar to the original triangle.

In each of the following figures :

If DE // BC and intersects AB and AC at D and E respectively »then A ABC ~ A ADE

A
w In the opposite figure :

DE // BC sAD =33 c¢cm. s DB =22 cm.
yDE=(2X-3)cm.and BC=(3 X+ 1)cm.

@) Prove that : AADE ~ AABC 3 Find the value of : X

GO U DTN et vteteteensansasansansansnsssessssssssnssssessassssssessansssssssssssesnessensenssssns renne i3 X2 Nem |

In any right-angled triangle  the altitude to the hypotenuse separates the triangle into two
triangles which are similar to each other and to the original triangle.

In the opposite figure :

If A ABC is a right-angled triangle at A and AD L BC

s then A DBA ~ A DAC ~ A ABC and from this we can deduce that :
* (AB)* = BD x BC *(AC)*=CD x CB

* (AD)* =BD x DC * AD x BC=AB x AC
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w ABCD is a rectangle » Draw DF L AC to cut AC in E »BCinF
Prove that : The area of the rectangle ABCD =1IAE x AC x DE x DF

O U DTttt tteteteeseanesssnssnsnnsnsssessssssnssssnsssssassassasssssesssssansesssnssssnnsonsnsssssnssssssssssasnns

=3

In the figure opposite: ABC is a right angled triangle at A, A
AD L BC, DE L AB , DF 1 AC.Prove that:
A AADE ~ ACDF
B) Arca of rectangle AEDF = | AE x EB x AF x FC

SO U 0T s attseteesseiscesesensnssncnsesssssssssnssssssessssssssssenessontsnsnsssssnntossenssnsnnssssossenssnssnens

T complete -

1) Two polygons are similar if -------eeveee. and -.-coeeviennnn

2) If the side lengths of two triangles are in proportion » then the two triangles are -....ccccoeen.

3) In any right-angled triangle » the altitude to the hypotenuse separates the triangle into
two triangles which are --.-+---+.-.... to each other and to the original triangle.

4) Two polygons are similar if --............. 9 reresnrsesans

5) In the opposite figure :

E
e o — A7 VPR .}\d‘" Jom 1,:#».& J%
<+ C
(a) 5 cm. (b) 11 em. S N o “Scm g

(c) 12 cm. (d) 14 cm.

6) Which of the following polygons are always similar ?
(a) Two rectangles. (b) Two isosceles triangles.
(c) Two rhombuses. (d) Two equilateral triangles.
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Exercises (2)

| 1 I Choose the correct answer from those given :

( 1) Two similar rectangles s the two dimensions of the first are 12 cm. s 8 cm. and the
perimeter of the second is 60 cm. s then the length of the second

rectangle = - veeere
(a) 12 cm. (b) 18 cm. (c) 24 cm. (d) 16 cm.

( 2 ) In the opposite figure : A
Which of the following expressions is wrong ?7 /I\
(a) (AB)* = BD x DC (b) (ACP=CDxCB ¢ E—
(¢c) (AD)* =DB x DC (dy AB x AC = BC x AD A

( 3 ) In the opposite figure :
If DE // BC
sthen X = v
(a) 6 cm. (b) 3 cm.
(¢)5cm. (d) 1.2 cm.

( 4 ) In the opposite figure :
AB//CD »AE=3cm.
sBE=4cm.»EC=6cm.
sthen ED = - ccvveeninne

(a) 4 cm, (b) 6.¢m. (c) 3cm. [d}-l%cm.

[n the opposite figure :
AB N CD = {E} where E is outside the circle.
IfEB=6cm.yED=8cm. yDC=7cm.
(1) Prove that : AADE ~ A CBE
(2) Find the length of : AE
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b= i)
Lesson (3)
Relation between the areas of two
similar polygons

| Theorem (3) | Theorem (4)

The ratio between the areas of the The ratio between the areas of the

surfaces of two similar triangles surfaces of two similar polygons equals

equals the square of the ratio between the square of the ratio between the

the lengths of any two corresponding lengths of any two corresponding sides

sides of the two triangles. of the polygons.

’ P ‘ w‘ s‘ l)

. 'nu: ratio of the areas of two triangles having a common base equals the ratio of the
two heights of the two triangles.

In the opposite figure :
BC is a common base of AA ABC » DBC

. a(AABC) _ 3 DCXAX o
ot a(A DBC) _%_ch DY DY C

4y o

Notice that : It is not necessary that the two triangles are similar.

Notice that : It is not necessary that the two triangles are similar.

“The ratio of the areas of two triangles having a common height equ:ﬂs the ratio of the
lengths of two bases of the two triangles.

In the opposite figure :
AX is a common height for AA ABC s ADE

l
"a(A ADEJ % DE x AX DE

Notice that : It is not necessary that the two triangles are similar,

Sm\> o\ Tie
mozkratgahza.com




aw ' ()% M wJ‘h
Gee| 2000 Language Schools

0]¢

e
=l

O

Date :.......... Y Y. (\

’ Exercises (3)

HN
1

Complete the following :

(1) If two angles in one triangle are congruent to their corresponding angles in another

triangle » then the two triangles are oo

(2) If the ratio between the perimelers of two similar polygons is 4 : 9 » then the ratio

between their areas is -«
( 3) In the opposite figure : A Lam A Y,
‘) [,
X = cceevnenennnan ‘7\:? T~ 4(-”1 ?
A
(4) In the opposite figure : _
E

t_ ---------------

C (2x+Dem. D Xem. B

@ In the opposite figure :
AE bisects £ DAB

»area of AADE = 12 cm? .
Find the area of : AABC

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

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

3 | ABCD » XYZL are two similar polygons. If M is the midpoint of BC
N is the midpoint of YZ yAM =4 cm. s XN =9 cm.
s prove that :
area of polygon ABCD : area of polygon XYZL = 16: 81
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Application of similarity in the circle

[ Well known problem |

If AB » CD are two chords
in a circle

s'A_B-nC_D= {E]‘

C

then
EA xEB =EC xED

If AB and CD are two
chords in a circle

1IB-nC_DF={E}

B
E
D C

then
EA x EB =EC x ED

|

{ Corollary

————————,
J

If M is a point outside the
circle s MC touches the
circle at C s MB intersects

itatAand B
m
M A\_/B

then
(MC)? = MA x MB

Use the calculator or mental math to find the numerical value of x in each of the
( lengths are measured in centimetres)

following figures.

;mD
>

A
C
A

B

B
(E)

C

D

C
D
E
7
9
10
X A

BN

C C
Lox N ’
A E 6
+ =
' S
D
E

A

F
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In the opposite figure : C

— e N

ABNCD={H} » HB=2cm. .
_ i#HD _ L

;AB—?cm.ufHC-_2 Azcw—

s find the length of : H

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

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

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

In the opposite figure :

BC is a tangent to a circle M

s AB is a diameter

» CA intersccts the circlc at D
Find :

(1) The length of CB

( 2 ) The area of the circle

Solution

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

In the opposite figure :

ABNDE={c}
sCA=CB,>CD=2cm. sCE=8cm.
sMDisa tangent to the circle

sMB =1 AB

Find the length of MD

SO I DTN et te et e e ettt e e e eaemeeanasemansan e ensesnnsnensensnnnenennansasnanaenenseennsnaensnnrnsnsennns
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= 1,
L Sccant , tangent and measures of angles
The measure of an angle formed by The measure of an angle formed
@ two chords that intersect inside by two secants drawn from a point
a circle is equal to half the sum of the outside a circle is equal to half the
measures of the intercepted arcs. positive difference of the measures of
the intercepted arcs.

c

2 " .

m (£ AEC) = 1 [m (AC) + m (BD)] m(£E)= L [m(AC) -m BD)]

-

In the opposite figure : D
If m(£ A)=50°

and m ( EE ) = 60° C

find m ( EB} /

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

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

In the opposite figure :
m(£ A)=20° sm (DC )=70°
sthen m (EE ) T —
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onverse of the well known and the corollary

'—-—{Converse of the well known problem

|

IfABNCD={E},
AsBsCsDandE are

distinct points and
FA xER=FC xED

s then the points A » B »
C and D lie on the same
circle.

If ABNCD={E} »
AsBsCyDandE are

distinct points and
FA xER=FC x ED

s then the points A » B »
C and D lie on the same
circle.

h

Converse of the corollary

IFEECB,EEZBC »
and (EA)* = EB x EC

sthen EAisa tangent
segment to the circle
which passes througth the

points AsBand C

=

In which of the following figures , do the points A » B » C and D lie on the same circle ?

fm\> o\ Tie
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Exercises (4)

[ * JFind the numerical value of X in each of the following figures :
(2) C__A

N/

(1)

C (X+6Icm B

In the opposite figure : ADisa tangent to the circle M at D
where AD=15cm. »if AB=9 cm.
Calculate the radius length of the circle.

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

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

[i] In the opposite figure : ABNDE = {c},cA=CB
»CD=2cm. »CE=8cm.
sMDisa tangent segment to the circle and MB =
Find the length of : MD

1
-E-AB
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Lesson (1)

Parallel lines and proportional part

_-—-—-'_'-——-__

" Ifaline is drawn parallel to one side of a triangle and intersects
the other two sides or the lines containing them s then : //

The resulting triangle is similar It divides them into segments
to the original triangle whose lengths are proportional

e In each of the following figures :

D E_
A
A
E D
< B ¢ B
If DE // BC and intersects AB and AC at D and E respectively » then :

* AADE ~AABC

gg gg and from the properdies of the proportion » we get :

AD _ AE ,AB _ AC
AB AC DB CE

If a straight line intersects two sides of a triangle and divides them into segments whose
lengths are proportional » then it is parallel to the third side of the triangle.

In each of the following figures :
A

C B E D C

ifAD _ AE n DE//BC
DB EC

Sm\> o\ T e
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D

ZTem — A (Xesyem D) B

C

% B x’m D
: B
o] 111 6 1o 1 (R

IR R R R R R L

==

In the opposite figure :
AD//EB/IFCACNDF={G} sDE=7cm.,EG=3em. _
yGC=6cm. yAG = 16 cm, Find the length of each of : GF and GB

LR R R L R R R R R )

=

In the opposite figure :

ABCD is a quadrilateral s Y €BD 5 YX is drawn
such that YX // DA intersecting ABatX »

YZ is drawn such that YZ // DC intersecting BCatZ

Prove that : XZ // AC

LA R R R L R R R R L e R R R R R R e R R L N R R L]

fm\> o\ Tie
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5 e mis e m

Exercises (1)

1 |Mn each of the following figures: DE // BC. Find the numerical value of X (length in centimetres).

(C) B

7 D2X+1 B

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

Z’In the figure opposite: AB // DE and AE N BD = {C}
AC = 6cm, BC =4cm and CD = 3cm.
Find the length AE

Page

fm\> o\ Tie
mozkratgahza.com




Slall Yo d)\*‘.uu‘.h

Date :.......... Y Y @_Z?OOO Geel 2000 Language Schools

D)

Lesson (2)

Talis’ theorem

Given several coplanar parallel lines and two transversals » then the lengths of the
corresponding segments on the transversals are proportional.

M M MM
L, A/ /A L,
L, B\/ / B L, B‘/ \B

L, ¢/ [c L, c/ \c
N

In the previous figures :

If L,/ L, /! L3 /I Lgand M » M are two transversals

then AB _ BC _CD _ AC
’ AB BC CD AC

Remarks

FE T PR

If the lengths of the segments on the transversal are equal 5 then the lengths of the
segments on any other transversal will be also equal.

In the opposite figure :
IfL, /L, /I Ly /I Ly, »

M ﬂ are two transversals to them

and if AB=BC=CD

s then AB = ﬁé = éﬁ

I Special case ]
If the two lines M and M intersect at
the point A and BB // CC
AB _ AB
Ih ikl
P c T Ac AB
and conversely if AB » then BB // CC
AC AC

Sm\> o\ T e
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Exercises (2)

1 [In each of the following figures, calculate the numerical values of x and y (lengths are

measured in centimetres)

A y B 6 (C) -
15 ’ 12
y SIS
‘ —7 A

10 12\ e JiTs

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

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

2 | In each of the following figures, calculate the numerical values of x and y:

‘A) B)
y+2 | x-3

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

| AB N cD ={E},x€ AB,y€ CD and XY // BD // AC
Prove that: AX x ED = CY x EB.
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Lesson (3)

Angle bisector and proportional parts

| The bisector of the interior or exterior angle of a triangle at any vertex divides the
opposite base of the triangle internally or externally into two parts » the ratio of their
| lengths is equal to the ratio of the lengths of the other two sides of the triangle.

( E a
LN s
\ A \-,‘.\A
A 1\ 2 _.—-‘:f'g
\ ' o
‘\.‘ \ -::.':: ..........
k \ D C B
C D B
-+ AD bisects £ BAC internally. .+ AD bisects £ BAC externally.
. [BD _AB . [BD _ AB
"|IDC_AC | DCAC
v[AD:VABxAC-BDxDC »LD:VBDXDC-ABan
k B

The bisectors of angles of a triangle are concurrent.

e

ABC is a triangle in which AB = 4 cm. , BC = 5 cm. s CA= 6 cm. » draw AD to bisect the

angle A and intersects BC at D.

Find the length of each of : BD s DC , AD
Solution

---------------------------------------------------------------------------------
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Exercises (3)

1 |In each of the following figures: find the value of X (lengths are estimated in centimetres)
A K3 A B A

_* | In the opposite figure :
Prove that :
BE bisects £ ABC
3 | ABC is a triangle. its perimeter is 27cm. BD bisects / B and intersects AC at D.

If AD = 4cm and CD = Sem, find the length of AB , BC and AD

Sm\> o\ T e
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Lesson (4) |

{ Power of a point with respect to a circle J

We knew that
AB x AC = AF x AG = AD x AE = AL? =constant

A
B
AB x AC = constant N (/f

AF x AG = constant

AD x AE = constant E /
AL?= constant :

G

So we called this constant ”power of this point”
With respect to the circle M. we denote it by Py;(A)

v AC=AM —-r

v AB=AM+r

~ Py(A) = AC x AB c
= (AM — r)( AM + r)
= AM?* —r*

Summarily we can prove it if the point A inside the circle or lies on the
circle . It will be the same rule Py;(A) = AM 2 47

If point A outside the circle [AM > r]
AM>r (squaring)

(AM)? > 1? 8
(AM)’ —r* >0

So, Pani(A) >0 [positive value]

Note @)

If point A inside the circle [ AM <r ] C
AM<r (squaring)
(AM)’ <1

(AM)* -1r* <0

So, Pyi(A) <0  [negative value]

fm\> o\ Tie
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A

If point A on the circle [AM =r]|
So, Pm(A) =(AM)* = r* =0 [zero value]

B

/
Note (4) °
2 C
If P(A) =(AL)
So, the length of the tangent drawn
from A to circle M =,/ P(A) 1

Moto(5)-

The set of the point which have the same power with respect to distinct

circles is called the principal axis of the two circles

If Pyi(A)=Px(A),then A lies on the principal axis of two circles M and N

Summery
If A lies outside circle M », then : If A lies inside circle M , then :
D
A/ B - C
B
C
P, (A) = AB x AC = AB x AC = (AD)’ Py (A)=—AB x AC =-AB x AC

Py(A) =(AM)” — 1

Page
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Exercises (4)

1 | Find the power of the given point with respect to the circle M which its radius length 1s r:
A The point A where AM = 12cm and r = 9¢m
B The point B where BM=8 cmandr = 15 em

C The pomnt C where CM=7cmandr=7 cm
D The point D where DM= y17 cm and r = 4 cm

2  If the distance between a point and the centre of a circle equals 25¢m and the power of

this point with respect to the circle equals 400. Find the radius length of this circle.

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

3 | The radius length of circle M equals 20cm, A 1s a point distant 16¢cm from the centre of
the circle, the chord BC is drawn where A € BC and A B = 2 A C. Calculate the length
of the chord BC .

n the figure o site: the two circles M and N are intersected at A and
4 In th fg ppo M N B
where AB N €D N EF ={X},XD=2DC ,EF = 10cm and
.\' (X) =144,

A Prove that AB 1is a principle axis to the two circles M and N.
B Find the length of XC and XF

C  Prove that CDFE is a cyclic quadrilateral.
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