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Dear students:

It 1s extremely great pleasure to introduce the mathematics book for second
preparatory. We have been specially cautious to make your learning to the
mathematics enjoyable and useful since it has many practical applications in
real life as well as in the other subjects. This gives you a chance to be aware of
the importance of learning mathematics, to determine its value and to appreciate
the mathematicians roles.

This book sheds new lights on the activities as a basic objective. Additionally,

we have tried to introduce the subject simply and excitingly to help attaining
mathematical knowledge as well as gaining the patterns of positive thinking which
pave your way to creativity .

This boak has been divided into unlts, each unit contal" s lessons. Colors
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The used Mathematical Symbols

N The setof natural numbers

1 perpendicular to

4 The set of integer numbers

Q  The setof rational numbers

e e YR8 TS50 i

/| peralieito

AB Line segment AB

The set of irrational numbers

R ffThe set of real numbers

v a Square root of number a

¥'a  Cube rootof numbera

Closed interval

Ia , bl Open interval

AB gstraight line AB

m(LL) émeasureo’fanglaL

~  Similarity

< less than

[a 5 b[ éHa*f—open (closed) interval

EHa}f-open (closed) interval

éinﬁnite interval

is congruent to

i greater than

= ggreater than or equal to

_ probability of
oceurring event (E)
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UNIT ONE
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_1TReal Numbers}" \

' Natural Numbers  Negative Integer Numbers

Positive Integer Numbers Zero
{Counting Numbers)
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Revision

Think and Discuss

The sets of numbers

The set of Counting numbers ={1,2,3 .}

The set of Natural numbers : N = {0, 1, 2, 3, ...} = counting numbers u {0}
The set of Integers : Z={..,-3,-2,-1,0,1,2,3,...}

The set of Positive integers Z*= {1, 2, 3, ...} = Counting numbers

The set of Negative integers Z'= {-1,-2,-3, ...}

Z=Z*U{0} U Z

The set of Rational numbers Q = {__:_: a,beZ b#0}

NCZcaQ

The absolute value of a rational number;
5
|-71=7,131=3,10]=0 , |-3|=+

Iflaj=5 thena=+5

* Mathematics - Second Preparatory o First Term - Al-Ashraaf printing house
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The Standard form of a rational number is :

l ax10"wherenez, 1s|a|<10

For example:- The standard form of the number 25.32 x 10*
=2.532 x 105

- The standard form of the number  0.00053= 5.3 x 10*

The perfect square rational number:

It is that positive number which can be written in the form of a square rational num-

ber i.e (rational number)?

Example 1, 4, 25, %, 2, ..

The perfect cube of rational number:
It is that rational number which can be written in the form of a cube rational number.

i.e (rational number)?

8
Example 1, 8, -27, -216, 5, .-

The square root of a perfect square rational number

) The square root of the positive rational number a is that number whose square is
equal to a.

) Wzero = zero) the square root of zero is zero.

() Every perfect square rational number a has two square roots each one of them is an

additive inverse to the otherie./ 3 , -V g

16 . 4
Example ¢ has two square roots: &, - &

D + 9 means the positive square root of 9 which is equal to 3

f a
o ('_:;_') = ‘ + | Le Number | Natural Rational
! . Number e Number
{ 2
v"’("") =] 7| 2P :; v v v
- - b —“.l i
- ™ - - 5

Practice

g
16

15 -7]

Complete the following table

Mathematics - Secand Preparatory o First Term - Al-Ashraaf printing house *
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“The cube root of a
rational number

you have learned that:
The volume of a cube =
the length of its side x itself x itself

% Complete

you will learn how
" To find the cube root

of a rational number

using facorization.

The volume of the cube whose side length is equal to 7 cm % Ta:nd Hié cubie. st

e D s B i SR cm?
of a rational number
m Lef's think using the calculator.
- 125 |5 | "To solve equations
If we have a cube of volume 125 cm?, what is the ) q )
length of its side? 25 |5 that include finding
We search for any three equal numbers of a product o B the cube root.
equal to 125.Then the number 125 can be factorized ’ % To solve applications
into its prime factors

on the cube root of a
rational number.

125=5x5 X5

. the cube of volume 125cm? has a side length = 5cm
Therefore, 5 is called the cube root of 125 and it is written as %125 = 5.

Key terms
The cube root of the rational number a is that number Y. Cube root .
whose cube is equal to a

B The cube root for the rational number a is symbolized by {’;‘E

= The cube root for a positive rational number is also positive
Ex: 31.:‘125 x5
= - The cube root for a negative rational number is also

negative. Ex: VB=-2 why ?
= Yzero = zero

3
fot ‘.Egza

* Mathematics - Second Preparatory First Term - Al-Ashraaf printing house
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To find the cube root of a perfect cube rational number:

) The number can be factorized into its prime factors..
() A calculator can be used.

The perfect cube rational number has one cube root which is
also a rational number , why?

Examples

1> Use factorization to find the value of each V1000, V216, ;;a"a%; then check your
answer using the calculator.

2 [1000 2 | 216 3+=2 3|27 2|8
24 2]500 24 2108 3|9 2|4

2 | 250 2| 54 3|3 2|2

5| 125 3| 27 1 1
54 5| 25 34 3

5| 5 3| 3

1

Vio00=5x2=10 V216=2x3=-6 o=

Use your calculator to check your answer by pressing on {EJ

\3; Find the length of the radius of a sphere whose volume is equal to 4851cm?® (n = %]

|laﬂ=£!w-
3 | 9261

The volume of the sphere = i;- T 33087
4851 = %:-: i_f—ﬁ 3 1029
. 4B51X3XT 9261 7| 343
CT Taxzm T e 7| a9
. v3 3P x 73
L T 7
o= ,ili BT

23

Mathematics - Secand Preparatory First Term - Al-Ashraaf printing house *
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r= 3:"' =21 =10.5 cm
we can use the calculator to find v 9‘151 directly.

E i) .
W Practice

Find the diameter of the sphere whose volume is 113.04 cm? (77 = 3.14)

Example

Solve each of the following equations in Q.

& ¥ =8 § +9=8
& (x-2P=125 Q (2x-1¥-10=54
»il =
@ ¥t =8 @ ¥ +9=§
x=V8 =2 x*=8-9
~ Solution set= {2} x? =-1
x=v¥-1 =-1 - Solution set = {-1}
c (x-2¥3=125 v} (2x-1)3-10=54
x-2=v125 (2x - 1)} = 64
x-2=5 Ix-1=v 64
X =7 2y =4
- Solution set = {7} 2x =5
x=% . Salution set:{%]

* Mathematics - Second Preparatory First Term - Al-Ashraaf printing house
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The set of Irrational
numbers Q°

you will learn how how
you have learned that: A rational number is that number which % To defins the st of

can be put in the form:
8 rwherea,bez b0

irrational numbers.

b
for example: when solving the equation 4x? = 25
then x? = 5> e % key terms
5 8. £ “ Irrational number
Each of 5 , - -5 is a rational number .

However, there are many numbers which can not be put in

the form - wherea ,be Z,b#0

for example : when solving the equation X2 = 2, we can
not find any rational number whose square is
equal to 2

The |rratmnal number ; It is that nurr-lber which cén not be. put
. | inthe form - where a , b e Zb#0 *

the following are examples to irrational numbers.

First : the square roots of the positive numbers which are not
perfect squares

Ex:v2 . V5 . - Ve . 7

Second: the cube roots of those numbers that are not
perfect cubes

Ex : v4,v-2,vV11

Third: the pi T (the approximation ratio)

Where it is impossible to find any exact value for any of the

previous number, why?
Those numbers and others form a set which is called the set of irrational numbers which
is denoted by the symbol (.

o

Q@ n @

w\
Fer Think : is -1 an irrational number? why?

Mathematics - Second Preparatory First Term - Al-Ashraaf printing house *
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Finding the approximate value of
an Irrational number

Can you find the two rational numbers which the irrational
number./2 is located between them.

— — T You will lcarn how
V2 ishetween v1,v4 jel< V2 <2 ,
Remark — . % To find the approximate
ie. v2 =1+ adecimal fraction | ek for an inabonal
number

To find the approximate value of /2 . We check the values of

% To represent an
the following numbers:

irrational number on
the number line.

(1.1)2=1.21, (1.2 =1.44, (1.3 =1.69, Vv

(1.42=1.96, (1.5 =2.25

2+ 1.96 <2 <2.25

~14<y2 <15

i.e. V2 = 1.4 + adecimal fraction
le. 1.41 <v2 <1.42

Use the calculator to check you answer.

Representing the irrational number on the number
line.

How can the point represents ' 2 be located on the number
line?

If we draw the right triangle ABC at B which
is an isosceles triangle also.

where AB = BC = one unit of length

Then (Ac)? = (AB)2 4+ (BOP2 =12 4+ 12 =2

~ AC =2 unit of length.

* Mathematics - Second Preparatory m First Term - Al-Ashraaf printing house
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) draw the number line and place the sharp point of the compasses at point O, then

adjust the compasses to a length that is equal to AC and draw an arc that intersects the
number line on the right of o and at the point X, where that point represents v'2

0 Using the same length, we can label the point X" which represent - v'2 where X' is
on the left of the point o.

B

J
'“2- _".I‘-"z"'1 u 1 \.I‘HE

m} Think : Label the point which represents 3 + 2 on the number line.

——

@ Activity : Draw the square O A B C whose side length is equal to one unit of length.

B l—i-'-
i
S
IAX |
1" "2

The length of its diagonal = v 1 = V2 unit of length
OB =v2

O Place the sharp point of the compasses at point O and draw a semi-circle whose di-
ameter = the length of OB =V2.

-
D OA N thesemi-circle = {X , X'} where X represents the number V2,x represents
the number - V2,

————— —— -

) Draw XD / AB andintersects CB atD
(OD)2 = (OX)2 + (XDPR = (V212 + (112 =3
L 0OD=+V3

) Place the sharp point of the compasses at point O and adjust it to a length which
- - - - - H—
is equal to the length of ©OD, then draw semi-circle that intersects with OA  at
points Y, ¥

-~ OY =3 i.e. pointY represnts v'3 , while pointY* represents - '3

) Continue using the same method to represent va, Vs, ve ,..
also-v4,-v5 , V6 ,

Mathematics - Secand Preparatory m First Term - Al-Ashraaf printing house *
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W Practice

¥ % Find :

Two consecutive integers that V5 lies between them.
Two consecutive integers that V12 lies between them.
Two consecutive integers that V10 lies between them.
Two consecutive integers that ¢ -20 lies between them.

@ § Prove that :
A V3 lies between 1.7, 1.8 . B V15 lies between 2.4, 2.5,
@ Find the value of V11 to the nearest hundredth.
‘4> Find the value of ¥2 to the nearest tenth.
‘8 Draw the number line and label the point which represents the irrational number V3.
“6 Draw the number line and label the point which represents the irrational number

1

@@@@-

J | Y
K 3%‘

oY Example (1)

§ Find the solutions set for each of the following equations in Q':
4

B =5 & 3-:..;2:] D 0.001 x*=-8
~x=+v2 Solutionset=(-v2 , V2]
A% =VE Solution set = {¥5 }
€ Fx=1

.3 .. 4.5_3
% IXEXE—TXII

x2=%

3 V3 3 . V3 V3

o =t | s . il = — _

X f'4 tﬁia Soluhonset{z.z}

* Mathematics - Second Preparatory m First Term - Al-Ashraaf printing house
w|




— wm B '
PDF Co'l'n'p-iesgor Free Version

\

=Me D) The solution setin Q=@

Example (2)

% Find the length of each of the side and the diagonal of a square whose
area is 7cm?-

Let the length of the side be x cm,
then the area = x x x = x2

Where L is the square diagonal length
=7 X
~x=%V7 om ~x=v7 emwhy?
To find the diagonal of the square: use pythagorean theorem
L? = x2 + x2 Where L is the square diagonal length.
LLlZ=14
~L =%v14 cm ~ L=v14 cm why?

Example (3)

@ Find : the circumference of a circle whose area is 3 7T cm?

Solutidh

The area of the circle = 7T r?
3 =7 *
EoE L
r=v3 cm or r=—v3 cm (refused)
the circumference =2 L r=27 x v 3 =23 T em.

Mathematics - Secand Preparatory First Term - Al-Ashraaf printing house *
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The set of the Real
numbers R

You will learn how You have learned the set of rational numbers (Q), you have
% To define the set of = ai50 found that there are other numbers that form the set
real numbers (R). of irrational number Q' such as V2 , ¥2 , r,... However, the

% To define the realtion union of these two sets forms a new set called the set of the
among sets of N. Z. | real numbers, and it is denoted by the symbol R

Q.Q.,R
R=QuUQ
Key terms Look at the opposite Venn diagram, you find that:
L, A real number. o R=EQuUQ R
; ; the st of rational numbers Q

9 Any natural, integer, rational s
or irrational number is a real numbers 2
number B‘Blﬂdn::ﬂ

NcZcQcR andsoisQ R

@ Think Give examples from your own to some real
numbers which are rational or irrational numbers.

€ Every real number is represented by one point on the
number line. o
= i o
Negative real numbers © Positive real numbers

First: zero is represented by the origin O.
Second: the positive real numbers are represented by all the
points On the number line that are located on the right
side of O
Third: the negative real numbers are represented by all the points
on the number line that are located on the left side of O

* Mathematics - Second Preparatory First Term - Al-Ashraaf printing house
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Practice R

o g n'
¥ @- Put each of the following numbers in its "
suitable place on the opposite venn diagram. [ N )

r.4,9.v5,06, L, ¥2,v16,0,5

2 %ﬁ. Label point A on the number line which represents V-8 , and point B which
represents V9 , then find the length of AB .

<t} i i i t i i i t i i t =
-6 -3 -4 -3 -2 -1 0 1 2 3 4 5 6

% State if each sentence is true or false:
A Every natural number is a positive real number.

B Every integer is a real number.
V-1 = -1 because -1 x -1 x -1 = -1

Remark
While V-1 ¢ R because there is no real number If multiplyed by it self, the
product is -1 .
( Real numbers )
C Ralionai numbers } I ( Irrational nurnbeu)

oo ) (O )
[ msemmen ) [ ,:’.,..,..,.,. )
Positive Integers

{Counting numbers)

Discuss with your teacher and classmates: Are there any non- Real number?

Mathematics - Secand Preparatory First Term - Al-Ashraaf printing house *
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Think and Discuss

—_—

If A, B are two points that belong to L You will learn how
the st_raig_ht Iil_1e L, and we determined a = % i ':: B E'S To dafine the ordering
certain direction as shown by the arrow; W
then we can say that: heiabon in K.

0 The point B follows the point A. i.e on its right hand side.

(D The point A precedes the point B. i.e on its left hand side. Key terms
The same applies for all the points on the straight line. . % ordering relation
However, If we know that every point on the straight line % more than.

represent a real number. We can say that : % Less than

the set of real number is an ordered set.: % Equal to

The properties of order: % Ascending order

If x, y are two real numbers represented on the number line % Descending order .

by the two points A, B respectively, the ordering relation
can be one of the following three cases:

)r_:y Y x b y
& ; . pe——pely Gf—f——
A=H B A A B
A is congruent A follows B A precedes B
toBsox=y S0Ox>y SOX<y

© 1 xis a real number represented by the point A on the number
line while O is the origin point which represents the zero, then
the ordering relation can be one of the following three cases.
X 0

¥=h 0 X & } —>
e
Om A 0 A H o
Ais congruntto O Aisontherightof 0 Afsonthe leftofO
Lx=0 - X>0 . x<0
then x is a thenx is a
number, number.

* Mathematics - Second Preparatory First Term - Al-Ashraaf printing house
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MNegative real number 0 Positive real number

The set of the positive real numbers: R* = {x : x e R, x>0}
The set of the nagative real numbers: R = {x:xe R, x <0} —

R=R* u {0} u R

The set of non-negative real numbers = R*u {0} = {x : x = 0, x € R}
The set of the non - positive real numbers =R u {0} ={x: x <0, x € R}

| ) Example:

Arrange the following numbers ascendingly V27, - V45, V20 , 6,0, V-1

6 =v36, V1 =-1=-vV1

The ascending order is from the smallest to the greatest.
-vas , -v1, 0, V20 ,v27 V36

ie. -vas , ¥, 0, V20, V27, 6.

Mathematics - Secand Preparatory m First Term - Al-Ashraaf printing house *
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Intervals

Think and Discuss

Interval is a subset of the set of real numbers You will learn how

first: the limited intervals % _T;“e“:‘a tiited
inervals.

If a, b € R, a <b, then we can define each of: %  To define unlimited
intervals.

The closed inteval %  To recognize the
[a, b] operations on

[a.b]={x:a<x<b, xeR} intervals .
..‘.._H.—... keu tesms

[a, b] € r in which the elements are a, b and all the real . % Limited interval
numbers between them. % closed interval
When we draw that interval, we put a shaded circle at each % open interval
of the two points a and b then, we shade that area between % half- open interval
them on the number line. %  unlimited interval
& union
The open interval %  intersection
Ja, b[ 4 difference
%  complement

Ja.b[={x:a<x<b,x€ R}
- O—
a b

la, b[ c R in which the elements are all the real numbers
between the two numbers a, b

When we draw that interval, we put an unshaded circle at
each of the two points which represent the two numbers a and
b then, we shade that area between them on the number line.

1 o,

; égﬁ . Practice

Write down each of [3,5], ]3,5[ using the description method then
represent them on the number line.

* Muhentios:= Second Preparatory First Term - Al-Ashraaf printing house
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Half openor (half closed) intervals

.ol o la. b,
“—_:_"‘ {___’.
[a,b[={x:a<x<b,xeR} la.bl={xa<x<b,xeR}

[a, b[ ¢ R where its elements are the ]a, b] ¢ R where its elements are the
number a and all the numbers between number b and all the number between
a and b aandb.

_ | Practice

Write down each of the two intervals: [3, 5[, 13, 5] using the description method, then
represent them on the number line.

) Examples :

Represent each of the following intervals on the number line: [-1, 4] , ]-1, 4[ , ]-1, 4], {-1, 4}

[-1, 4] ]-1, 4] -1, 4] {-1, 4}

——_, | - C——C) . | - C— | o S &
-1 4 -1 4 -1 4 -1 4
Closed interval open interval Half-open interval Set

Discuss with your teacher and your classmates whether the interval is a finite or an
infinite set.

fpares )

Practice

-2 @ Write down the following sets in the form of intervals, then represent them
on the number line:

@ XK=dx:2<x<5,xeR} @ X=[(x:-2=x<3,xeR}
L X={x:0€x<4,xeR} D X=[x:-3<xs-1,xeR}

Mathematics - Secand Preparatory First Term - Al-Ashraaf printing house *
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2 % Put The suitable symbol € or ¢ to make each santence true.
& 3 (1,3l & 21,3 @ 5 10, 11

& Vi .....1,2] $ 4 ... [0, 5] & V8 ... 1,2
& |-5] e [4, 6] & 2.3 % 105 i, 10, 11
@ ?j& Write down the interval represented by each of the following figures::
i — .. . e —C .
@ 0 3 ’Q' -3 -1
w-Ceee—— . - C—
& 4 i & o 6

Second: The unlimited intervals
You know that: If the number line of real numbers is expanded on its two direction, we get
more positive real numbers at the right direction and more negative real number at the left

direction such all those numbers are located on that line,

(O The symbol () is read (infinity) and it is more than any imagined real number,
o ¢ R

) The symbol (-=) is read (negative infinity) and it is less then any imagined real
number, -oc ¢ R

) The two symbols o , - ® can not be represented by any points on the number line
and they are expansions to the number line at its two directions.

~00 oo
- & =
0
If a is a real number, then we can define the following unlimited intervals:
The interval [a, of The interval ]-wo, al
[a, o[={x:x2a, xR} Joo, al={x:x=xa, xe R}
s o <00 o0
.._a—_,, 4_3_,.
That interval represents the number That interval represents the number
a and all the real numbers which a and all the real number which
are more than a are less than a.

\ﬁ*k Write down each of the following intervals [3, «[, |-=, 3] using the description

method, then represent them on the number line.

* Mathematics - Second Preparatory First Term - Al-Ashraaf printing house
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the interval Ja, =[ the interval ]-= , af
Ja[={x:x>a, xe R} =, a[={x:x<a, xeR}
- oo y oo - oo ==
— O—— . ———— .
a a
That interval represents all the real that interval represents all the real
number which are more them a numbers which are less than a

% Write down the two intervals ]3, «[, ]-*¢, 3[ using the description method , then
represent then on the number line

The set of real numbers (R) can be represented in the form of the interval
b, =l
The set of the positive real numbers R* =] 0, ={
The set of the negative real numbers R- = ]-=, 0f
The set of non-negative real numbers = [0, =
The set of non-positive real numbers = ]-=, 0]

,#5 % Write down the following sets in the form of intervals, then represent
them on the number line.

X={x:x=22, xeR}
X={x:x<3, xeR}
X={x:x>-7, xe R}
X={x:x<v-8, xe R}

the set of all the real numbers more than | -3 |

P mncoee

Put the suitable symbol € or € or C or ¢ To make each statement true:

A 3 SRR = | - N i A | P 11, =[
c 5 ) |-, -8[ & 10.20...c.... 10,
& x10M 13, =[ N N IR L |

Mathematics - Secand Preparatory m First Term - Al-Ashraaf printing house *
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Operations on intervals

Since all the intervals are subsets of the set of the real number R, The operations of
union, intersection, difference and complement can be applied on the intervals. The
graphical representation to the intervals on the number line contributes to determine and
verify the result of any operation. This can be clarified from the following examples:

() ) Examples

@ If X =[-2,3],Y=[1, 5[, find the following using the number line:
& XnY 8 XuY

5] L=

R s — ——

& XnY=[-223]In[1,5[=1,3] 2 10 1 2 3 4 5

B XuY=[23u[15=[25

@ IfM=[2, =[,J=]-2 3], find the following using the number line:

4 M -J B MnlJ g MulJ

D Ju{g 3} E M & J

& M-I=012, o[-1-2,3[=03, = - .
B Mn)=1[2, »ln]-2, 3[=12,3] e p— ..
& Mul=12, »[ul-2, 3[=]2, = 2 140 1 2 3 4 5
L Jul231=12,3[uv(23})=]2,6 3]

& M =] 2|

& V=l 21013, =l

4 %)
-“...w- »

4 o~ L - .
(@B . Practice

% Put («) on the true sentence and (X) on the false sentence:

é&- ['21 5] '{21‘ 5}=]"2P 5[ g ['1,3]“]7,4[—_—[1,3]
8 1-1,31u1, 0= [-1, 0 & 2, 5(v{1, 5}=12,5]
g 2, 51-{5} =12, 5] @ (5, o[ - ]-oo, 5] =15, aof
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Operations on the real
numbers

Think and Discuss

First: The properties of adding the real numbers :

You have determined the location of the point X which
represents the number 1 + v'2 on the number line. Since it
represents the sum of the two real numbers 1 and V2 then the
sum of every two real numbers is a real number.

i.e, the set of the real numbers R (ﬁ
is closed under the operation of H g
addition. —— — i
o 1 2 Va3
1+v2
et | facR, beR then(a+b)eR

for example :eachof 2+3, 1+v2 , -2+V5 and 2 +73
are real numbers.

Thagmwm faeR. beR then a+b=b+a23

for example : 2+v3 =v3 +2, 3-vV5 =-V5 +3

Theassociative If ae R, beR, ceR,
property
then(a+b)+c=a+(b+c)=a+b+c
for example : (3 + v2)+5=3+ (V2 + 5) associative property
= 3+(5+v2) commutative property
=3+5+v2 associative property
=8+v2

You will lcarn how
% To solve operations

on the real numbers .
% To define the

properties of

operations on the
real numbers .

key terms

% Closure property.

% Commutative
property.

% associative property.

& Additive neutral.

% Additive inverse.

% muttiplicative neutral.

% multiplicative inverse.

L, distribution of
multiplication
on addition or
sublraction.
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(* Zero is the additive neutral element: | If a cR then a+0=0+a=a

for example : V5 +0=0+v5 =v5 , V4 +0=0+(V4)=v4

" Each real number has an additive inverse For a number a c Rthereis(-a) =R
' ' where a+(-a)=(-a)+a=zero

for example 3 R, has additive inverse (-v'3) € R where
V3 + (+V3) = (+3) + V3 = zero.

I.u-rﬁull

Practice

4‘@» @ Complete the following to have a true sentence:

V2 4+ 5=54+
V1T g M) = 4
7 +v3 =5 + b oty

the additive inverse for v'8 is ...
the additive inverse for (1 -v2 )is ... ...
V3 4+ (+V3) = i

7 A= = g

4+ V7) + B-V7)i= i,

IfaeR, beR, then a-b means the sum of the numbera and ........... ..... of the
number b.

faeM,beQ,ceR then(a+b+cle . .....c........

« cTcoomMmoooe

%@ Discuss the following with your teacher and classmates, then give examples:

A Is subtraction a commutative operation in R?

B Is subtraction an associative operation in R?
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Second: The properties of multiplying the real numbers

Mﬁlﬂwfnmm facR,beR thenaXbeR

the set of real number is closed under the operation of multiplication.
i.e the product of multiplying every two real number is a real number.

for example : 5xv2 =5v2 eR,vV3 xv3 =3eR
2x¥5 =2¥5 eR, Fxw=%7eR
2vV3 xV3 =6eR,2V3 x5=10V3 e R

Commutative property = If acRandbe R then a.b=b.a

for example | V2 x3=3xvV2 =3v2
The assaciativeproperty = If a€ R be R, c e R, then:
(a.b).c =a.(b.c) =a.b.c

for example : V2 x (5 xvVZ)=(2 x5 xvV2 = (5 xV2)xV2
=5xv2 xV2=5%x2=10

‘One is the multiplicative neutral | IfaeR,thena.1=1.a=a

for example : 2V5 x 1 =1 x 2V5 =2V5

Every real number - 0 has & multiplicative inverse 1 @ # 0 ;
' It exist an real number o such that

a. % = % .a=1 (1 is the neutral element of multiplication)

for example: the multiplicative inverse for E; g~

3
N E 2 Y3 _ 4

4

= AT 2

1
= PR b 0
a =T %

where
.
i.e. _;_ = a % the multiplicative inverse of b .

Discuss with your teacher: is the division operation commutative in R7 Is the division

operation associative in R?
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(), Examples
5 15
% Write down each of the following numbers where the
denominator is an integer . \f— ﬁ 2v's

Note that the multiplicative neutral is 1 and It can be written in the form

V2 V3 V5
7 O O e

5 oo B L ¥E o BNE VR T
V2 V2 V2 2 1
5w B Wi oo SYT
Vi V3 V3 3
15 _ 15 V5 _ 15v5 _ 3V5
2v5 2v5 5 2 x5 2
Wé Practice
1 % Complete the following to have a true sentence:
& V2 V2 V2 - x VI =
B 3% V5 =v5 x
;g ﬁ o '\"‘? =
g 2'\/5_ > 3'\"? =
& The multiplicative neutral in R is the number
@ The multiplicative inverse for 3 s
vz
,@, %& Write each of the following numbers such that the denominator is an integer:
_ 33 .8
¢ & YoE
9 ‘_5_ 9« 25
V3 210

Distribution of multiplication ] For any three real numbers a, b, c.
fﬁfmn Y ax{b+c}={axb)+(aNC)=ab+aC
(atb)xc=(axc)+(bxc)=ac+bec
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q;ip Simplify the following to the simplest form .
& 2V5 (3+V5) 8 (V2 +5) 3+v2)
@ (2-3v5)

& 2V5[3+V5)=2V5 x3+2V5 x5
=2x3x%xV5 +2x5=6V5 +10
B (V2 +5)(3+vV2)=v2(3+vV2)+5(3+v2)
=v2 x3+v2 xv¥2 +5x3+85xV2
=3v2 +2 + 15 + 5V2
=3vV2 + 17 +5V2 =8V2 +17

© (2-3V5) =@ +2x2x3V5 +(3V5)
4-12V5 +9x5

49 - 12vV'5

‘2 Give an estimation to the result of (3 + VB5) x (1 +V8), then check your

answer using the calculator.

First: The estimate of v'5 is2 .. (3 + ¥/5)the estimateof3+2=5
the estimate of V8 is 3 ~ (1 + V8)the estimateof 1+3=4
=~ (3+v5)(1+4V8)the estimate of 5 x 4 = 20

Second: when we use the calculator to find (3 + V5 ) X (1 ++38)
We find that the result is 20.0459

Therefore, the estimate is reasonable.
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Opera lons on the square
roots

If a, b are two non-negative real numbers, then

First:( va x Vb - vab )

For example : V2 x V3 =v2x3 =ve6
V2 % V10 = vV2x10 = V20
15 X ¥/5 = +/15x5 75

(w/a_xfa_ ~Ja x4D J

For example : V20 = Vax5 = V4 x5 =2V5
V75 = V25 x3 = V25 x '\."3_:5\:’T
a _ va
Second: 5 T
= e 1
For example /2 = X2 = = 5
P 29 9 3
."H.L:."_ - VFE = 4 w V(? = 4ﬁ
v -3 v3i V3 V3 3
Jva a vb  ab
Third: \‘/F o~ V{F x V{F = b b #0
V18 SR
For example 7 B V;’[?—E =g % ¥

You will lecarn how
To conduct
operations on the

square roots.
To multiply two
conjugates.

v 7 '
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“1> Simplify to the simplest form V32 - V72 +5v'f

A .

1
2

Ty Tl .'"1" TF V1
V32 /72 + 8V 2 =4vV16x2 —V36x2 + 66X
V2
SATE e VT~ J5 % VE % L g Y2
v2 2

4vV2 - 6v2 +3v2 =+2
@ Kx=2V5 1,Y=2+V5 findthe value of x + y2

-ﬁ".l II-T?i'-.
x2 = (2V5 —1P=2V5)2 - 4V5 +1
=4 X 5-4V5 +1=21-4+V5
y2= (2+4V5f = 4+44V5 + 5 = 9445
x2+y2 = 21— 4V5 + 9 + 4V5 =30

1 v e 1
| L

w _ Practice

> puteach of the following in the form of a V' where a and b are integers, b is the
least possible value:

%m @ﬁ Gﬁ
@ V1000 & 2V &3V
‘2 Simplify to the simplest form:
& 2V18 x 3vV2 B V5 x 2vi0 G 3V7 x 2VI8
AT § V20 - Va5 & V27 +5V18 -V 300

3 ﬁi Find the value of X + Y, X % ¥ in each of the following cases:
B x=3+V5 y=1-v5 B x=v3i -V2,y=+v3 +V2
§x=5-3V2,y=5-3vV2
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The two conjugate numbers
If a and b are two positive r'q‘riaml numb:rs

Then each of the two number : v'_ v’_} -:v’_ - w/—) is a conjugate to the other one.

oooooooooooooooooooooooooooooo

and their product is :{ﬁ+{g)  Wa VB ) = AR - WEE={aTE

= The square of the first term - The square of the second term
The praoduct of two conjugates is always a rational number

if we have a real number whose denominator is written in the form (vVa £vb ), we
should put it in the simplest form by multiplying both the numerator and denominator
by the conjugate of the denominator.

farbialt

WF Practice

&, Complete
A V5 4+ V2 their conjugate ( ............. ) and their product is { ............... )
§ 5- V'3 their conjugate [ ) and their product is ( ........c..... )
& 2 V3 +v2 their conjugate { ... ) and their product is ( ............... )

¥ = 8 ] ¢ x£+\f3_
V5 -3 V5 =3 V5 +43

_ BW?;“E]2 - 8{V5 +3) = 4(VEHT)
(/5 V=(y3 ) 5 = 3

* Mathematics - Second Preparatory First Term - Al-Ashraaf printing house
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},;z—ﬁmzﬁx =5

2+v’3_ 2+'~"r_ V3
S oy
={4”;” _ i=8 13+3=?-4~x’3_

x+y=4ﬁ+4ﬁ+7n4w’r§_=4v’5_+7
4

@ Given ol — 'S L V7 -3,

% prove that x and y are conjugates, then find the values of:
x2-2xy+y2 , (x-y)?.What do you observe?

- s V7 +v3 _ 4T V3
XT3 T raevs 7-3 =7 +F
y =v 7 -+ 3 . x,y(two conjugate numbers)

X2a2xy+y2 = (V7 #V3R-2(W7 +V3)(V7 -V3I)+ (V7 -V3 )R
(7 +2V21 + 3)-2(7-3)+ (7-2V21 + 3)
10 + 2vV21 - 8 + 10 - 2V21

12

(V7 +V3)- (V7 -V3)P

V7 +V3 - V7 + V3aR=(2V3)

4 x 3 =12

- 4 par e |
P W ™

@k Practice

In the previous example, find the value of each of the following:

1l

(x - ypP

1l

& (x+y) B (x-y)
S (x+y)(x-v) & -y?
What do you ohserve?
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Operations on the cube
roots

For any two real numbers a, b :

You will learn how

% To carry operations o ( e e J

on the cube roots.

xv2 =v5x2 =310

For example : V5
key terms Vi xva=vix<a=v12

% Cube root.
(2]

For exarnpie: Va0 = Vx5 = ¥8 xvs =235

V28 =vVeax2z =vV6a x V2 =-4vV2
| v =
E/_Fz\ff% whereb # 0,a,bER
4
; 12« S8 s
For example : =43 = 4

For example :

@ Think : If we multiply both the numeratorand the de-
nominator by V4 , then find the product in its
simplest form

* Mathematics - Second Preparatory @ First Term - Al-Ashraaf printing house
L




PDF Compressor Free Version I

e
- L
‘ Examples :
- Simplify to the simplest form:

& V5a+ayL a5 Ve & V77 -6 12

A W+3{/'?+5 V16 =¥27x2 + 84 5 %> +5V8x2
=27 x 2 +8%+5xﬁxs’/’?
= BW+%&2—} +5x2xvV2

=342 -4V2 +10V2=9V2
T 125 3
@v’az -6.13%=v‘24 -6_5«%=x/‘5><3 -exd/:;X—r—

3
= V8 x ¥3 - 6x%=2¥3 - 2¥10 =-8Y3

Mathematics - Secand Preparatory First Term - Al-Ashraaf printing house *
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Applications on the real
numbers

e circle:
You will learn how

% To solve applications Circumference of a circle = 2 n r length unit

on square and cube

arga of a circle = = r® square unit
roots.
where r is the length of the radius in a circle,
n is the (approximate ratio).
key t 9
b \ / Examples
% Circle
% Cuboid =
% Cube @ % Find the circumference of a circle whose area is
4.  Right circular cylinder 38.5¢cm? (n = 22 )
% Sphere !
The area of the circle = n r?
22 . - 38!5 k.3 7 _ 49
38.5 = —?- g B sme———— = -
g
r= x-"T = T = 3.5cm
o A % In the opposite figure, the circle M is inside the square

; ; ABCD. If the area of the yellow sector is 10 % cmé,
F

\M/ find the perimeter of the sector(r = %}
c B Solution

We suppose that the length of the raidus in a Circle = r

~. The side length of the square = 2r

* Mathematics - Second Preparatory First Term - Al-Ashraaf printing house
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The area of the yellow color = the area of the rectangle AEFD - the area of semi circle

5 = 1 22 .2
10‘? = r x 2]"'2 ><—.;,-r
75 = S 1 B S I
= 272 = = F

=25 ~r=Ebem

The perimeter of the yellow sectors = (AE + AD + DF) + ;— the circumference of the circle

=(5+10+5)+3x2x2 x5=355cm

Practice

& A circle whose area is 64 ncm?. Find the length of its radius, then find its circum-
ference approximating it to the nearest integer (n = 3.14).

3& In the figure opposite: AB is the diameter of a semi circle. If
the area of that region is 12.32em?. Find the circumference of
that figure.

m

=4

@, In the opposite figure: there are two circles have the same
center "concentric” of center M. If the lengths of their radii are
3cm and S5cm. Find the area and the circumference of the
colored region in the terms of n.

The cubeid

It is a body whose six faces are of a rectangular
shape such that every two opposite faces are
congruent.:

If the lengths of its edges were X, v, z, then:

The lateral area = the perimeter of the base X the height

The lateral area=2 ( x + y ) X z square unit

The lateral area = the lateral area + 2 X the area of the base
The total area = 2 ( xy + yz + Xz ) square unit
The volume of the cuboid = the area of the base x the height

The volume of the cuboid = x x y x z cubic unit

—
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A special case: the cube

It is a cuboid whose edges are equal in length. If the length of one edge = L length
unit, then:
The area of each face = L? square unit

The lateral area of each face = 4L% square unit

The total area = 6L2 square unit, the volume of the cube = L3 cubic unit

\G)/ Examples

Q& Find the total area of a cube whose volume is 125 cm?

The volume of the cube = L3 n126=L3 . L=v125 =5cm
The total area = 6L2 = 6 x (5)2 = 150 cm?

uPractice

& B Find the total area of a cuboid whose volume is 720cm?® and height 5cm with a
squared shape base.

«2» Which is more in volume: A cube of 294 cm? area or a cuboid with the following
dimensions: 7 V2,52, 5 ecm.

@ A rectangular hard piece of paper has a length of
25 cm and a width of 15 cm. A square whose side
= 4 cm was cut from each of its four cormners. Then,
the projected parts were folded to form a shape of
a cuboid. Find the volume and the total area of that
cuboid.

25cm

The right circular cylinder :

%

It is a body that has two parallel congruent bases each is a circular
shaped surface, while its |ateral surface is a curved surface called cy-
lindrical surface.

I
dgtkiitlild -

¢ TN
E
L}
13
m

O If M, M" are the bases of the cylinder, then M M™ is the height of cyl-
inder.

.
L
-
*

* Mathematics - Second Preparatory First Term - Al-Ashraaf printing house
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E}l Let’s think IfA e the circle M, B  the circle M",

TAB [ MM
O Then, if we cut the lateral cylindrical surface at AB and we A A
stretch That surface, we get the surface of the rectangle A
BB A
Then, AB = height of cylinder, A A" = the perimeter of the
base of the cylinder. B’ B

The area of the rectangle AB B A" = the laleral area of the cylinder

The lateral area of the cylinder = the perimeter of the base = height = 2xn r h (square unit}

the total area of the cylinder = area of lateral surface + sum of the areas of the two bases
=2nrh+2nr2 (square unit)

the volume of the cylinder = base area x height = r? h (cubic unit)

A piece of paper has shape of a rectangie ABCD in which AB = 10cm, BC = 44cm. It
was folded to form a right circular cylinder such that AB is congruent to DC . Find
the volume of the resulted cylinder. (x = % ¥

W

The perimeter of the cylinder base = 44 cm.

Znr=44
-
2x=r=44
s r=7cm
The volume of the cylinder =mnréh
- 22 44
== x (TP x 10 : cm "
= 1540 cm? _
i 10em
Iu.u inul.
Practice c B

@ Find the volume and the total area of a right circular cylinder in which the length
of base radius = 14 cm and the height is 20 cm .

Mathematics - Secand Preparatory First Term - Al-Ashraaf printing house *
m,nl'f




‘@ Find the total area of a right circular cylinder of volume 7536 cm? and height
24 cm (7 = 3.14)

ﬁ@s Which is more in volume: a right circular cylinder of radius 7cm and height 10 cm
or a cube whose edge length is equal to 11cm

*=RDRE Co ‘essor Free Version

The sphere:

It is a body of curved surface in which the points have the same

distance (r) from a constant point inside it (the center of the
sphere)..

If the sphere is cut by a plane passing by its center, then
the resulted section is a circle whose center is the center of
a sphere where its radius is the radius of a sphere (r).

Volume of the sphere = % e cubic units.

area of the sphere =4 77 r? sguare units.

Examples

The volume of the sphere is 562.5 7T cm® . Find its surface area.

-

the volume of sphere = % wre
562.5T = 5 x & rd

~ 1 = 5625 % 5 = 421.875
r = ¥421875 = 7.5cm

the surface area of sphere=4 7 r2=4 x 7 (7.5 =225z cm?

Lisraa
= uk

Practice

* Mathematics - Second Preparatory First Term - Al-Ashraaf printing house
KJ?”




You will learn how

% To solve equation of

&8 FF

&

first degree in ane
variable in R.

To solve inegualities
of first degree in one
variable

hey terms
-equation
degree of an
equation.
Inequality
degree of an
inequality
Solution of an
equation
Solution of an
ineguality

i

e e —— -

Solving Equations and Inequalities
of first degree in one variable in R

First:Solving Equations of first degree in one variable in
R

WA GETAGEE The equation 3X - 2 = 4 is called an equation

of first degree where the exponent of the (unknown) variable
X is 1. To solve that equation in R

3x-2=4 By adding 2 to the sides of the equation
3x =6 (we can multiply by the multiplicative
inverse of the coefficient of X)
1 - |
X 3x = - X 6
e Xim2

i.e the solutionset {2}
This solution can be graphed on the number line as shown in

the figure opposite . B A S E—
4“9 42 3 4B

()

M) / Examples

%, S Find the solution set of the equation Vix-1= i

in R, then graph the solution on the number line.

The solution setis {,/ 3 ——
V3l 4 0 1,52 3
This solution can be graphed on the number line as shown in

the figure opposite .

Mathematics - Second Preparatory First Term - Al-Ashraaf printing house *
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solution on the number line.

- @ %l Find The solution set for the equation x + v2 = 1, in R, then graph the

o e e s
%4+ v2 =1 ~X=1-v2 eR -2 -1'D 1 2 3 =
This can be graphed on the number as shown in the figure opposite .

b o E
w )

Practice

¥ @\ Find the solution set for the following equations in R, then graph the
solution on the line number.

A Sx+6=1 B 2x+4=3 & 2x-3=4
D x+5=0 E V2 x-1=1 @x-1=v’§
Second : Solving inequalities of the first degree in one variable in R, graphing
the solution on the number line.

The following properties are used to solve the inequality in R. The solution set is
written in the form of an interval

If A , B: C were real number where A< B, then:

0 A+C=<B+C. addition property.
e fC>0thenAxC<B x C. property of multiplication by a positive real number
© rc<othenAxC>BxC. property of multiplication by negative real number.

solution set graphically.

By adding 1 to the sides of the inequality it becomes 2 x =2 6
by multiplying the side of the in equality by (3 >0) x >3
- The solution setin Ris [3 , =]

and it is graphed by green color ray on the _ o e e S ————
number line, g 1 2 3 a 5
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2 i@l Find the solution set for the inequality 5 - 3 x > 11 , in R, then represent
the solution graphically.

Free Ve‘rsion

/

By adding (-5) to the sides of the inequality then -3 x> 6
by multiplying the sides of the inequality by (- % <0)we get:

iy o = -2 e
-

i.e., the solution setin Ris est ]- = , -2| 4 -3 -2 -1 0 1

and it is represented by the green color ray on the number line.

@ ?j& Find the solution set for the in equality -3 < 2x -1 < 5 in R and represent
the solution graphically.

by adding (1) to the sides of the inequality-3 + 1 = 2x-1+1 <5+ 1
Namely,-2 < 2 x < 6, and by multiplying the sides of the inequality by ( % >0)-1=x<3
. the solution setin Ris [-1, 3[ and it is graphed Pranm—" oWk
on the number line by the green color. = o

in example “3° What is the solution set for the inequality in N?
What is the solution set for the inequality in 27
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UNIT TWO

- Reletion Between
2 Twoe Variables
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Linear Relation of two
variables

You will leara how A person has some bills of LE 50 and
% The linear LE 20. He bought an electrical apparatus
Relations of two for LE 390.
variables Think: How many bills of each type
% Tograph the linear = does he give to the seller?
relations of two Suppose : x represents the number of
variables fifties bills, then the value of what he has of these bilis

is L.E 50x, y represents the number of Twenties bills, then the
value of what he has of these bills is L.E 20y.

Required is to know: X and y that verify the equation:

key terms 50 x+ 20y =390
% Variable This relation represents a linear equation in two variables.
) Dividing both sides over 10 produces the following equivalent
% Relation . i
equation:
Linear equation
¥ = 5x + 2y = 39
l 39 - 5x
o y = 2

(o1 =Ri F:1a40 x and y are natural numbers. Therefore, x should be

an odd number.
The following table can be created to know the different

passibilities of giving biils to the X y x,y)
S:rlli-e;: :Dbili Oth;iﬂl :md 17 hills 1 17 (1. 17)
of L. , or ills o

3 12 3,12
L.E 50 and 12 bills of L.E 20, ( )
or 5 bills of L.E 50 and 7 bills 2 [ (5.7)
of L.E 20, or 7 bills of 50 and 2 7 2 (7.2)
bills of L.E 20, 9  negative refused
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§ Practice

@a A person has some bills of L.E 5 and some of L.E20. He bought some goods from
a shopping center for L.LE75. What are the different possibilities of paying this

amount in the two types of bills which he has?
@ The perimeter of an isosceles triangle is 19cm. What are the different possible

lengths of its sides? Side length € Z4

The sum of the lengths of any two sides of a triangle is greater than the
length of the third side .

The Relation of two variables

( ax+ by =cwherea# 0,b#0 )is called a linear relation of two variable x

and y and can be described by a set of ordered pairs (x, y) verifying this relation.

Example:
Refer to the relation 2x —y =1

fx=1, - y=1 201 1) satisfies the relation
fx=0, .. y=-1 ~(0,-1) satisfies the relation
fx=3, - y=5 £4349) satisfies the relation
fx=-1, .. y=-3 2o(=1,-3) satisfies the relation

Thus, there are an infinite number of ordered pairs
satisfying the relation.

Note that:

& The linear relation 2x —y = 1, can be represented
graphically by using any of the ordered pairs obtained
before.

& Each point & the straight line (in red) is represented

by an ordered pair whose elements satisfy the linear \ [ _ )/

relation 2x —y = 1.
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Practice

f@ Find four ordered pairs satisfy each linear relation and represent it graphically:
'@-'x+y=3 5‘):—2y=5 $y=2 9 x=1

2 Find the value of b, where (-3, 2) satisfies the relation 3x + by =1.

3> Find the value of k, where (k, 2k) satisfies the relation x +y = 15,
A 4

Graphing the Relation
of two Variables

The relation(( ax+by=c ] where a and b or both are not equal zero.

is called a linear relation of two variables x and y and can be represented graphically

by a straight line.

for ’i for -

The relation is represented by a straight ’ The relation is represented by a straight

line parallel to x-axis. line parallel to y-axis.
Example : 2y=3 b‘Example Dx=-2
ie.: y =~g~ 3l ) is represented by o1y
is represented by g . ' the red line which 2
the red line which 1 ' passes through the {9
X
passes through the = 12 3 P‘ point (-2, 0) and is i) iy
z : -1 = £ i
point (0. %) and is W h‘ parallel to y-axis. ! k¥

parallel to x-axis. ‘
Special case: " Special case:
i

the relation y = 0 represents the x-axis ’ the relation x = 0 represents the y-axis.

&

Practice

“1 Graph each relation of the following:

A 2x=5 ®y+1=0
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Graph the relation: x + 2y = 3

Solution
Choose some ordered pairs that satisfy the relation:
Example : For y=2 Lx=-1 (-1, 2) satisfies the relation
y=0 HX=3 (3.:0) satisfies the relation
y =-1 an=8 (5,-1) satisfies the relation
and so on ...........

The following table lists these data:

by || "’\

&) -1 3 5 B
. 2 0 1 2
Y 5 —
1 2 <4
The red line represents this relation. e
Discuss with your teacher: Y . /

@ What happens to the value of y when increasing the value of x?

e When does the line representing the relation ax + by = ¢ pass through the origin 07
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You will learn how
% The slope of a line .

% Real-life applications
on the slope of a
line.

key terms

Slope.

& ¢

Positive slope.
Negative slope.

Zero-slope.

& F &

Undefined slope.

and real-life

Applications

Think and Discuss

The Slope of a line

When observing the motion of a point on a straight line
from the location A (x,, y,) to the location B (x,, y,), where
x,>x, and A, B € line, then:

@ the change in x-coordinate
=X, —X,, and is called the horizontal

change.

© the change in y-coordinate =y, -y,
is called the vertical change and

may be posilive, negative or zero.

(Tlx

r

“

) change in y-coordinate
The slope ofa lines ———— =
charge in x-coordinate

Yz‘y|
it

where x, # x,

vertical change

- horizontal change

o

In the following examples you will learn different cases of

the vertical change(y,—y,) :

If: A (-1, 1) and

B (2, 3),

—

then: the slope of aB

3-1

o s 2
T

-~
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Note that :

@ The point A moves on the line upwards to the point B.
e v.>v € The slope of the line is positive.

' Example (2) :

If: A0, 2), B (2, 1);

- 1-2
then: the slope of AR = T

b »

The point A moves on the line downwards to the point B

=
2

If: A(-1,2)and B(3,2),

. it 40 EEEEE) X
then: the slope of the line g e s |
O S - 1

AB = 1) o= =0

o The point A moves horizontally to point B.
€ The slope of the line = zero

 Example (4)  iidi Samin. vt £ s
: e
I LIty i
If: A= (2, 1) and B(2, 3)then: we can not calculate the 1 A
slope. Because the definition of the slope is conditioned - “‘_2 TR TETS X,
to have a change in the x-coordinate i.e. x, —x, # 0 i e O R

Y

@ The point A moves vertically to point B.
O =x, € The slope of the line is an underfined number.
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Practice :

«1> Find the slope of the straight line ?in each of the following cases:
® A(1,2).B(5,0) ® A@-1),B@,-1).
© A(1,3),B(2 1). ®A(3.-1).806.2)

42 Find the slope of AB, BC and Ac ,whereA(2,-1), B (3, 2), and C (4, 5) and
represent each line graphically. What do you observe?

@5‘» Choose the true answer:

First: The following table shows the relation =1 2 3 4 s
between x and y as follows: y § 8% * 9
(y=x+4or y=x+1or y=2x-1ory=3x-2)

Second: If (2, -5) satisfies the relation 3x -y +c =0, thenc = (1, -1, 11, -11)
Third: (3, 2) does not satisfy the relation  (y+x=5, 3y x=3,y+x=7, y-x=1)

Fourth: An irrigation machine consumes 2.47Litres of diesels to work for 3 hours. If the
machine works for 10 hours, it consumes.... litres, (7.2, 8, 8.4, 9.6)

‘4  Find the slope of the line A , where A(-1, 3) and B (2, 5).

i
Is the pointc (B, 1) aB ?

Real-life Applications on the slope of a line.

Application (1) :

The opposite figure shows capital change of a company during 8 years.

" - - -
@& Find the slope of AB , BC and D Capital in LE thousands
What is the meaning of each? 8

7

Q@; Find the starting capital of the company. 2
4
300

A(0,20), B(4,60), C(6,60), D(8,50) a | ' Years

I T K
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e B0-20 _ : " ’ ’ . -,.—-—'
First: The slope of = AB = ——— 10, shows the increasing of the capital during the first four
years with a rate of 10 thousand pound
-—%  &0-60
The slope of BC === =o, means that the capital was constant during the fifth
and sixth years
. e 50 - 60 = 2 :
The slope of cb = =-5 shows the decreasing of thecapital during the lasl

two years with a rate of § Thousand pound.

Second: Starting Capital = the y-coordinate of the point A = LE 20,000
_peientin fem) |

4 e L
L] Lt

Practice: gogh 441 1 L 0 1 1 1 1l g |
175 :

i

150

The opposite figure shows the relation J25
between the height of a person (in cm) and “::
his age (in years). I P | T
First: Find the slope of AR , BC and cD ”‘:' _ [Agein{years)
What is the meaning of each? ' EELE.EAEERERE S

Second:Calculate the difference between the height of this person as he was B years
old and his height as he was 30 years old.

Application (2) :

Hazem filled up the 40 Litres tank of his car. As covering a
distance of 120 km, the fuel gage shows the rest of fuel is —3—
of the tank. Draw a diagram to show the relation between
the amount of fuel in the tank and coverd distance ( This
relation is linear ).Calculate the coverd distance as the
tank is totally getting empty.

w P—Fuel amount | : X
: . (tter)——— 11— =T
On the starting point: A (0, 40)
.J, 4‘, )
Irgivetad distance  the amount of used fued g T
5 | I AR [E [N 11
After covering 120 km B = ( 120, 30) sl A .
-  30-40 _ -1 30 . —
The slope of A8 = = =35 20 \
This slope means the fuel amount decreases with a rate ! ': - DisianEs TR
of 1L per 12 km ,which means 1L is enough to cover a 3 kS i 7
distance of 12 km.
Fuel Amount 40

The coverd distance that make the tank empty = Decreasing Rate ~ 1

=40 x 2 = 480km.

AeICRUEIS Ae intersects the distance-axis in the point (480, 0) which gives the

required distance.
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Collecting and Organizing data

Think and Discuss

You will learn how If you study the traffic jam problem and its possible solutions:

% To collect and i What are the sources of

organize data

your data?
% Using frequency # How can you collect data
tables with sets about such a problem?
i What are the statistical
key terms methods you will use to
% Collecting data analyze the data?
& ARG dat, "'!-" Can you explain the results you collected?
% Frequency table with ili What do you suggest to solve that problem and improve
— traffic fluidity?

Collecting data

(TR G iy Cooperate with your classmates on

collecting data from their sources through distribution of roles:

ugz» Group 1: Collects primary data about the problem under
~discussion through a survey that asks about (the means

of transportation - Roads conditions - time of traffic jam -
Existence of traffic signs - existence of security).

B> Group 2:Collects secondary data about the problem
under discussion from the traffic reports - the
internet - the mass media).

;% Group 3: Observes the crowdest roads, the drivers’
' behavior and their obedience to traffic rules
the pedestrians’ commitment to the virtues to
the road as well as crossing the roads al safe
places.
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Organizing and
Analyzing data

Cooperate with your classmates on making afrequancy table that represents the
means of transportation used by your classmates..

total

Means of trans- o
partaﬁn“ ;l--._-_- ik
Frequency . ... S | SRR

Determine the most used means of transportation (The mode)
‘@ Is that means suitable? does it help solving the traffic jam problem? why?

‘2" What do you suggest to solve this problem according to the results you have
collected?

Organizing data and representing

= N

) Example

g

Below are the scores of 30 students in an examination

i 10 7 4 5 3 6 7 13 12
2 9 L 12 1 9 15 12 13 g
S 14 19 3 *) 14 3 13 8 :

Required: forming a frequency table with sets that represents that data .

To form a frequency table with sets, follow the following steps:
First: find the highest and the lowest values of the collected data?

let the previous collected data be X
then: X ={x:2Gx G 19}
i.e: X values begins with 2 and ends in 19
i.e: the range = the highest value - the lowest value = 19 -2 = 17
Second: divide set X into a number of separate subsets each of them is equal in range.

let them be 6 sets. B The range of the set = -1&1 i.e approximated to 3
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Third: the subsets are as follow.

| =

[ '| 1 - " and so on

The secondset  5-
2- means the set of data greater than or equal to 2 and less than 5 and so on.
Fourth: Record the data in the following table:

2- Y 4
5- S 6
8- V4 7
= Vs 8
14 - /// 3
7=

Fifth: Delete the tally column from the table to get the frequency table with sets. It
can be written either verticaly or horizontaly. The following is the horizontal

form of the table:

Frequency
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You will learn how

&

F & F

G:r.

Ta Form both
ascending and
descending
cumulative frequency
tables.

To represent
both ascending
and descending
cumulative
frequency tables
graphically.

hey terms

The frequency
distribution.
The frequency table.
The ascending
cumulative frequency
table.
The descending
cumulative frequency
table.
The ascending
cumulative frequency
curve,
The descending
cumulative frequency
curve,

The Ascending and Descending......on
Cumulative Frequency Tabie and
Their Graphicai Representation

Think and Discuss

First: Ascending cumulative frequency table and its
graphical representation.

/ Examples

The following table shows the frequency distribution for the heights
of 100 students in a school in centimeters.

Tall (sets)in c.m 115~ 120- 125~ 130- 135- 140- 145- Total

Number of students
(frequency) 8 12 19 23 18 13 7 100
4, How many students are with height less than 115cm?
3’ How many students are with height less than 135cm?

é_ How many students are with height less than 145cm?

Form the ascending cumulative frequency table for these
data and represent them graphically.

- Are there students with height less than 115¢.m? No

- Are there students with height less than 135c.m? How many?
yes, 62 student.

- How can you calculate the number of students with height
less than 145 cm? Add the number of students in the
sets of height less than the set 145.

Now, to answer the previous guestions in an easier way,
form an ascending cumulative frequency table as follows:
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omer  scanang
‘ boundaries of cumulative Upper Ascending
| sets frequency boundaries of cumulative
sets frequency
Less than 115 O Less than 115 zero
Lessthan 120 (@) + 3= Less than 120 8
Less than 125 (8)+ 12 = €9 i.e.  pessthan 125 20
Less than 130 @+ 19 = &9 Less than 130 39
Less than 135 (8 + 23 = Less than 135 62
Lessthan 140 €2+ 18 = €0 Less than 140 80
Lessthan 145 (8% 13 = Less than 145 93
Lessthan 150 @+7 = Less than 150 100

To represent the ascending cumulative frequency table graphically:
@ Specify the horizontal axis to the sets and the vertical axis to the ascending
cumulative frequency

e Choose a drawing scale to draw the vertical axis such that the ascending
cumulative frequency axis can hold the number of elements in a set

e Represent the ascending cumulative frequency for each set and draw its line
graph successively.

@canding cumulative frequency

1 Ascending cumulative

100 frequency curve

80

70

60
50

40

i) B

20

10

NEEETETETT
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Second: The descending cumulative frequency table and its graphical
representation. :
Of the previous frequency distribution which shows the heights of 100 students in a schoo'

in centimeters.
Find: The number of students with heights of 150cm and more..
The number of students with heights of 140cm and more..
The number of students with heights of 125¢m and more..
Form the descending cumulative frequency table and represent it graphically..

‘Solution There are no students with heights of 150cm and more .
The number of students with heights of 140cm and more is 7 + 13 = 20 students.
The number of students with heights of 125cm and more is
complete: 19 +...... T T + b M
To answer these guestions in an easier way, form the descending cumulative frequency
table as follows :

Descending cumulative frequency table Lower limits descending

Ascending of sets ‘;?:;:‘I::::
Fowerlimits of sets i:l:;ﬂ::\wc; 15 and more @2+8 =
115 and more 100 120 and more »5_15';'@
120 and more 92 T f_l{ 9 = &)
125 and more &0 130 and more f_éé'i'
130 and more 61 T @: 18=
135 and more 38
140 and more 20 140 and more @+135 @
145 and more 7 145andmore @+ 7 =D
150 and more zero 150 and more O

To represent this table graphically, follow the steps of representing the ascending
cumulative frequency to get the following graphical repFesentalion:

(I’!I’:ncrldluﬁﬂmhﬂw Trequency. | “\l

descending cumalstive Frequency cure
- :

1an

L

o R CDes R B 2 ¢ j/l D
Term - Al-Ashraaf printing house *
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Arithmetic Mean, Median and
Mode

First: the mean
You have learned to find the mean for a set of values and learned
that:

The sum of

The arithmetic mean =

Mumber of value

Example: If the ages of 5 students are 13. 15. 16« 14. and 17
years old, then
13+15+ 16 + 14 +17
5
= 15years

15 x 5=13 + 15 +16 +14 + 17

The mean: is the simplest and most commonly used type of
averages, It's that value given to each item in a set, then the
total of these new values is the same total of the original values.
It can be calculated by adding up all values, then divide the
sum by the number of values.

The mean of their ages =
_75
5

Finding the mean of data from the frequency table with sets:
How can you find the mean of the following frequency distri-
bution:

Sets P~ | |20~ | B0~ |[M40= 50~ | Total
Frequency 10 20 25 30 15 100

To find the mean for a frequency distribution with

sets, follow the following steps:

You will learn how

%, To find the mean
from a frequency
table with sets.

%, To calculate the
median from
a frequency table.

% To calculate the
mode from a
frequency table with
sets.

key termy

% Mean.

% Median.

% Frequency
histogram.

% Mode.
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€) Determine the centers of sets:
The center of the first set = 2“; 10 = 15 . The center of the second set =

—PoRCo

-'.-“

30+20
2

=25..and soon
Since the ranges of the subsets are equal and each = 10
We consider the upper limit of the last set = 60 and then :

50 + 60
its center = ——— = 55
e Form the following vertical table:
e Gt o STRIT s ey
X x F
10= 15 10 150
20 - 25 20 500
30 - 35 25 875
40 - 45 30 1350
60 - 55 15 825
Total 100 3700
The total of (F * X)
6 The mean = the total of F

A 1
= L}

Practice

@ If the mean of the scores of a student during the first 5 months is 23.8. What is
the score of the 6" month If the mean of his scores is 24 marks?

@g The following table shows the frequency distribution of the weights of 30 chil-
dren in kg.
Weight in (kg) 6~ 10~ 14~ 18~ 22- 26~ 30~ Total

frequency 2 3 o 8 6 4 2 30

Complete the table, then find the mean of such a distribution.
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Second: the median

The median is the middle value in a set of values after arranging it ascendingly
or descendingy such that the number of values which are less than it is equal to the
number of values which are greater than it.

Finding the median of a frequency distribution with sets graphically:

@ Draw the ascending or descending cumulative frequency table, then draw the
cumulative frequency curve of it .
The total of frequency

e Determine the order of the median = 5
0 Determine point A on the vertical axis (frequency) which represents the order of
the median.

@) Draw a horizontal straight line from point A to intersect the curve at a point. Form
this point, draw a vertical straight line on the horizontal axis to intersect it at a
point that represants the median.

Tha following table shows the frequency distribution for the scores of 60 stu-
dents in an exam.

Sets 2- 6- 10~ 14- 18- 22- 26- Total

B 6 o 2 5 10 5 3

Find the median of the distribution using the ascending cumulative frequency table.

@ Draw an ascending cumulative frequency table.

€ Find the order of the median = _%?_ =130
ﬁ Draw the ascending cumulative frequency curve, and get the median form the graph.
The upper limits of the ~ Theascending  (* | ™)
sets mulaﬁveﬂmnﬂ ascending cumulative |
h
Less than 2 0 60
Less than 6 6 50
Less than 10 15 40
Less than 14 27 30 3
Less than 18 42 178 ERLL AR R A A
Less than 22 52 10 / b
Less than 26 57 ! it
i | 2 6 10 14 18 22 26 30
Less than 30 60 K ot LIt i

From the graph, the median = 14.8 mark
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m1 Think up Can you find the median using the descending cumulative frequency ta-

ble? |s the value of the median different in such a case?.

V() Example (2)

The following table shows the daily wages of 100 workers in a factory..

daily wages in LE (sets) 15~ |20~ 25~ 30= || 35- 40~ Total
Number of workers (frequency) 10 15 o 25 20 8 100
Required:

w& Graph the ascending and descending cumulative frequency curves on one figure,

,@, Can you find the median wage from this curve?

Upper boundaries  Cumulative Lower boundaries Cumulative
of sets frequency of sets frequency
Less than 15 zero 15 and more 100
Less than 20 10 15 and more 80
Less than 25 25 15 and more 75
Less than 30 47 15 and more 53
Less than 35 72 15 and more 28
Less than 40 92 15 and more 8
Less than 45 100 15 and more zero

The ascending cumulative frequency curve intersects with the descending cumula-
tive frequency curve at one point which is m .
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The y-coordinate for the point M = 50

= 100 (Frequency )
: . 004

= the order of the median 100
.. The X-coordinate of the point M deter- e
mines the median :g
every 10 mm of the x coordinate represents L.E 5 an
Complete: 2 mm represents ....... in

. - 2x5 _ L panr e Ly e
The median wage = 30 + = e LE 31. i
Ll t 30
practice 20
10

&\ Draw the descending cumulative k 15 20 25 30 35 40 45 Sei

frequency curve for the following frequency distribution, then find the
value of the median.

Frequency 4 6 | 10 | G 10 3 50
Third: the mode

The mode is the most common value in the set or in other words, it is the value
which is repeated more than any other values.

:' Example

The following table shows the frequency distribution for the scores of 40 students
in an examination.

Sets 2- 6- 10- 14- 18- 22- 26-
Frequency 3 5 8 10 7 5 2
Find the mode of this distribution graphically

Solutian

You can find the mode of this distribution graphically using the histogram as follows:
First: draw a histogram.

o Draw two perpendicular axes: one horizontal to represent sets and the other
vertical to represent the frequency of each set.

* Mathematics - Second Preparatory m First Term - Al-Ashraaf printing house
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e Divide the horizontal axis into a number of equal parts using a suitable drawing
scale to represent sets.

e Divide the vertical axis into a number of equal parts using a suitable drawing
scale such that the greatest frequency among sets can be represented..

6 Draw a rectangle whose base is set (2-) and height is equal to the frequency (3).

e Draw another rectangle adjacent to the first one whose base is set (6-) and

height is equal to the frequency (5). SR S EE L
Frequency
@ Repeat drawing the rest of adjacent rect- 10 4 B A
angles till the last set (26-). 9 &
Second: Finding the mode from the histo- : | Ne |
gram, to find the mode from the histogram, ] ]
we observe that: the most repeated set is 5 25 EE
(14-), and it is called the mode set, why? 4
Define the intersection point of AD , BC 3
from the graph, and from this point, drop a ver- 2
tical line on the horizontal axis to define the t —!m
sequential value within that distribution. z 6 10 14 18 22 26 30

From the graph, what's the mode value?
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Think and Discuss

The medians of a triangle is the line segment drawn from the

You will learn how
_ triangle vertex to the middle of the opposite side of this vertex.
% Medians of the
triangle. ABC is a triangle where the point D

bisects BC.

% A30°-60° - 90 So AD is a triangle Median.

triangle,
key terms O How many medians does the trianglle have?
% Median of the - O Draw the medians in each triangle.
triangle.

% A30°-60° - 90°
triangle.

% Point of Concurrence  Theorem 1

R v ik e LU UL U TR R LU VUL T G
FER AR b foil

The medians of a triangle are concurrent

adidhanwsndaa eiadnnd b EE ks o E s H TS O N LR R T U F R R R N T AR S E R T R TS

ABC is a triangle where point D bisects
BC, point E bisects AC, point F bisects
AB, then AD , BE and CF all intersect in
one point (M)

o}
' Practice

In the Figure opposite: ABC is a triangle
where point x bisects BC, point y
bisects AB, and AX n CY = [N].
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- - @ DPraw BN to intersect AC at point Z, then find the lengths of AZ and CZ
is AZ = CZ? Reason your answer.,

€) Measure, then complete.

NX o | e b — .- ~
NA T = e 7 ONC T iden - x - NB ;Y _____ e .
If your measurements are accurate, then A = ; i NiC =-%-and SB —;—

Theurﬂmz Ry e R T R T TR L T LA T R TA

NI TT AT u“'

&dlan ln the ratio of 1:2 from its base

B e e R S e e T T O T

B \_:.‘ E h‘\\ - C
ME = 3cm, MC = 8cm LZ = 15cm, YM = 18cm, XY = 20cm
MR = , MD = M= unai g P =an %

M Em s AE; MC=.......... CD Perimeter of A NIY= ... ... .

o AD is a median in AABC, M e AD
if AM = 2 MD,

then
then M is the point where the medians of the triangle intersect.
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In the figure opposite: ABCD is
a parallelogram where its two
diagonals intersect at point M, point
Ee DM and DE = 2 EM.

?l; is drawn and intersected AD
at point F.
Prove that: AF = FD
Proof: In the parallelogram ABCD
» AC n BD = {M}
- M bisects AC
the triangle DAC
M bisects AC
~ DM isamedian of the triangle.
~Ee DM, DE =2 EM.
= E is the intersecting point of the triangle's medians.
~Ee CF
-~ CF isamedian of the triangle and point F bisects AD

In the right - angled triangle, the length of the median from the vertex

ght angle equals half the length of the hypotenuse.

Given data: ABC is a triangle where m (£ B) = 90°,

G A

BD is a median in a ABC. 2
Required : Prove that: BD = % AC. D
Construction : Draw BD, let point E € BD where ;

BD = DE. B c

Proof :
- in the Figure ABCE, AC , BE bisect each other.
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- the Figure ABCE is a parallelogram.
< mlLB) =90°

=~ ABCE is a rectangle.

~ BE=AC.

¥ - — ] I; F —-'
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.- BD =-;— BE - BD = -;—AC Q.E.D.

If the length of the median drawn from a vertex of a triangle equals half the i
length of the opposite side to this vertex, then the angle at this vertex is right. =

A AL LR L R et o W A b e b b B b o bbb pdosl bbb b il s st il g s e el sl b st il pug bt it

Given: ABC is a triangle where BD is a median, Ao _E
BD =DA =DC : '#,-‘"'?
Required: Prove that: m (£ ABC) = 90°, NP
Construction : Draw 3_5 and let point E € E;‘ .
where BD = DE. B -
Proof: -- BD = - BE = - AC.
~ BE=AC.

In the Figure ABCE, AC and BE are equal in length and bisect each other.
- the Figure ABCE is a rectangle.
= m (£ ABC) = 90°) Q.E.D.

The length of the side opposite to the angle of

measure 30° in the right - angled triangle equals half the length of
the hypotenuse.

Remember:

If the point D bisects AB and the point E bisects AC , Then:




You will learn how
% To define the

properties of the
isosceles triangle.
% To define the
classifications of the
isosceles triangle..
hey terms

% The isosceles
triangle.

L The equilateral
triangle.

% The scalene triangle.

Think and Discuss

You have learnt that triangles are classified according to the
lengths of their sides into three types:

. e The isosceles The equilateral
The scaléne triangle (two sides  triangle (three sides
wisng are congruent) are congruent)

A

AB# BC

AB#AC

BC#AG AB=AC AB=AC=BC

In the figure opposite :

the two sides AB, ac are congruent (of equal

lengths), so the triangle ABC is A
called isosceles triangle while
the point Ais called the vertex.

B C is the base, and the two
angles B and C are the base
angles of the triangle.

m';

£ -
The properties of isosceles s

triangle

In any isosceles triangle

) What is the type of the base angles? (acute - right -
obtuse)

) What is the type of the vertex angle?
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S (@@ Practice

B \

In each of the following figures, state the isosceles triangles and define their bases,
then notice the type of the two base angles and the vertex angle.

vy L

o Both of the base angles in the isosceles triangle are acute.

@) The vertex angle in the isosceles triangle can be either acute, right or obtuse.
So, the isosceles triangle can be either obtuse, right or acute angled triangle as
shown in the following chart:




You will learn how

% To define the
relation between the
base angles in the
isosceles triangle.

% To define the relation
among the measures
of the angles in the
equilateral triangle.

% To define the relation
between two sides
opposite to two equal
angles in a triangle.

% To know that if the
angles in a triangle
are congruent,
then the triangle is
equilateral.

key terms
% The isosceles
triangle.
. The base angles.

Think and Discuss

Is there a relation among the measures of the two base
angles in the isosceles triangle?
to know that, let's conduct the next activity:

@ Activity

Using the compass

o Draw several isosceles triangles
as shown in the opposite figure
Where AB = AC.

. c
e @ Find using a protractor, the measure of the two
base angles £ ABC and £ ACB

e Write down the data you got in a table as follows, then
compare the measures in each case.

Num.b(-:-r'(rf m (- ABC) m (. ACB)
the triangle
1

2
3

0 Keep your activity in the portfolio.

Theorarn 1 e TR TR LA R EARAATY TR EETTAN LR AR L BN,

(the isosceles triangle theorem} the base angles of
E the isasaeles triangle are congruent.

Given: ABC is triangle in which AB = AC

RTP;: :B=.C
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~_ Construction : draw AD 1 BC

Proof : The two triangles ADB and ADC are right angled in which.

AB = AC (a given)
AD (a common side)
1
~AADB = A ADC (a hypotenuse and a side)
from the congruency , we deduce that
cB=.C Q.E.D.

— ‘5.’-&

W practice

* In each of the following figures, find the value of the symbol that is used
to measure the angle:
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5@ In the figure opposite, ABC is an isosceles triangle in
which AB = AC

m(zA)=40°, De cB ,EeBC .

First: @. Find m (2 ABC)

Second: @ Prove that . ABD = . ACF

@ Think: Are the supplementary angles to congruent angles congruent?

. Corollary

If the triangle is equilateral, then it is equiangular where
each angle measure 60°.

~(G),/ Example (1)

In the figure opposite: ABC is an equilateral triangle.
De€BC suchthatBC=CD

.§ prove that ,p =,

Given: AB=BC=CA=CD,D e BC

R.T.P: Provethat BA = AD

Proof : '~ A ABCis an equilateral triangle.
-~ m (e ACB) = m (2 BAC) = m (. B) = 60° (corollary)
~DeBC

- £ BCA is an exterior angle of the A ACD

m (2 BCA) = m (2 CAD) + m (. CDA) = 60° 1)
In & ACD
+CA = CD - m (2 CAD) = m (» CDA) (2)

from (1), (2) we deduce that: m (£ CAD) = m (£ CDA) = 30°
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+ m(Z£ BAD) =m (£ BAC ) + m (£ CAD)

- m(Z BAD) =60° + 30° = 90°
. BA 1 AD Q.E.D

Remark:

The measure of an exterior angle of a triangle is equal to the sum of
the measures of the two non - adjacent interior angles.

A
) Example (2)

0 In the figure opposite: AB = AD, BC = CD
@ Prove that £ ABC = Z ADC
Given: AB =AD, BC=CD D B
R.T.P: provethat £ ABC = £ ADC
Proof : In a ABD c

-+ AB =AD

~m (£ABD) = m (£ ADB) (1)

in & CBD
~CB = CD
~m{Z£ CBD)=m (£ CDB) 2)

By adding (1) and (2) we deduce that
m (£ ABD) + m (£ CBD) = m (£ ADB) + m (£ CDB)
~m (£ ABC) = m (£ ADQO)
£ZABC = £ ADC Q.E.D.
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] l In each of the following figures, find the value of the symbol that is used to measure the angle:

£

A =N0 WE s X = Y=

@ At /BC ® AE Bisects £ CAD

Draw the triangle ABC in which BC =7 ¢cm, m (£ B) = m (£ C) = 50°, then measure the
lengths of both AB and A C . Repeat the activity using other measures for the length of
B C and the measures of angles B and C, then fill in the table:

1 - 50° el

3 o o RV | || E :

4 asdberiis |l eieiiaiie wdieraitse | Weiedien » diminihn
@ Are AB and AC equal in length? @ IsaB = AC?

é- How can you explain such corollaries geometricaly?




== l“Thaoram {2l TP PO PPV I | T I (IR,
S .|-=|.|.--.::"-': %
@ if two angles of a triangle are congruent, then the two sides opposite
: % to these two angles are congruent and the triangle is isosceles. :
T T T T T TR T I Y I A R L mn THERE IR I

AABC, ZB=£C

R.T.P: Prove that: AB = AC

—
Construction : bisect £ BAC with the bisector AD to intersect

BC atD
Proof: w £ B = £C
~mi{£LB) = m{£LQ)
-—-'. i
- ab bisects £ BAC c
=~ m(Z BAD) = m (£ CAD) k J
.- the sum of the measures of interior angles of a triangle is = 180 ©

~m(£ADB) =m (£ ADC)
=~ In the two triangles ADB, ADC

A D is a common side

m (£ BAD) = m (£ CAD)

m (£ ADB) = m (£ ADC)

~AADB = A ADC

Form the congruency, we deduce that AB = AC

Therefore, A ABC is an isosceles triangle

In the figure opposite ABC is an isosceles triangle in which: A
AB = AC , m (£ BAC) = 60°

@ Complete m (L ABC) = m(£LACB) =........
e . ...=2 ... =
5ABOAS i rssaess HIANEE

i : '
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Rpmar LS In an isosceles triangle, If any angle has a measure of 60°, then the
triangle is an equilateral triangle.

P i
;@ practice

In each of the following figures, define the triangle’s sides that are equal in length
as shown in example v .

AB=AC D g e syt
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v In the figure opposite: ABC is a triangle in which AB = AC, XY // BC

@ prove that A AXY is an isosceles triangle

Given: AB=CA, XY J/ BC .
Required: prove that AX =AY
Proof: In A ABC -~ AB=AC
-~ m(£ABC)=m (£ACB) (1)
—— L —— E e
- XY [/l BC , AB atransversal
s m(£AXY) = m(£ABC) correspondingly  (2)

Thesame XY [J/ BC , AC atransversal

~om (£ AYX) = m (£ ACB ) correspondingly  (3)

from (1), (2), (3) we deduce that :

m (£ AXY) =m (£ AYX)

In A AXY

wm (£ AXY) =m (£ AYX)

o AX = AY

i.e. the triangle AXY is an isosceles triangle Q.E.D

@ Think : Can we deduce that XB = YC ? Explain your answer,

ol : g
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I @ In the figure opposite :

ABC is a right angled triangle at B, m (£ C) = 30°,
De ac where DB =DC

@ prove that AABD is an equilateral triangle.

Given: m(£ABC)=90°, m(£C)=30°,DB=DC
R.T.P: provethat AB=BD=AD
proof: na DBC -DB=DC
~m(£DBC)=m(LC)=30°
inaABC -m{Z ABC)=90°, m(ZDBC)=30°
. m (£ BAD) =90 - 30 = 60° (1)
.+ Z ADB is an exterior angleof A BD C
s m (ZADB)=m (£ DBC)+m (< DCB)
m (£ ADB) = 30° + 30° = 60° (2)
In AABD - the sum of the measures of the interior angles of a triangle = 180°
. m (£ ABD) = 180° - (60° + 60°) = 60° (3)
from (1), (2), (3) S m(£ABD)=m (£LADB)=m (£ A)
ie. ZABD= ZADB=<2A
-, the triangle ABD is equilateral i.,e. AB=BD=AD
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Corollaries of is
triangle theo

Think and Discuss

.--\.C lary (1

The median of an isosceles triangle from the

vertex angle bisects it and is perpendicular to
the theorems of the base.

Yeu will learn how

% The corollaries on

isosceles triangles.

key terms In the figure opposite:
% The isosceles r—
P In AABC ,AB =AC, AD is a median
triangle " e
% The bisector of a then: AD bisects /.BAC. ap L BC
vertex angle U
% The bisector of a c v D = B

triangle base,
% The axis of symmetry AADB=AADC. Why?

for a line segment..

— = Corollary (2)
@ The bisector of the vertex angle of an isosceles

In the figure opposite:
INnAABC ,AB=AC,

—_—
AD bisects Z BAC

then D is a midpointof Bc and AD L BC

AADB=AAD C. why?




= i — ; :
| ‘ ....‘l -

—

-~ Corollary (3)
w{ The straight line drawn passing through the vertex angle of an isosceles triangle

Jdoat allit e

In the figure oppasite :

INMAABC,AB=AC, AD | BC
then D bisects Bc ,m(£LBAD)=m (£ CAD)

=i AADB=AADC. why?

\g‘ Think

In the figure opposite :
ABCD is a quadrilateral in which all sides are equal in
length, this figure is called rhombus, its diagonals are

AC and BD . they intersect at point M

AABD =AC B D. why?

~m(ZABD)=m(£CBD)
. —:_d
iNAABC,AB=BC, BM bisects ZABC

.Bm L ... ..., Misthe midpointof Ac
NABAD, AB=AD, aM L 8D
—_— —
. AM bisects £ ., Mis the midpointof gD
Are the two diagonals of the rhombus perpendicular?
Do the two diagonals of the rhombus bisect each other?
Does the diagonal of the rhombus bisect the vertex angles which it connects?

Write down your answer.
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First: axes of symmetry in the isosceles triangle:

The axis of symmetry of the isosceles triangle is the
straight line drawn from the vertex angle perpendicular

to its base.
In the figure opposite:
AABC inwhichAB=AC, ab L BC
then AD is the axis of symmetry in the isosceles triangle
C B
ABC.
Discuss:
Does the isosceles triangle has more than one axis of
symmetry?

- How many axes of symmetry are there in the equilateral triangle?
- Are there any axes of symmetry in the scalene triangle?

Second: Axis of symmetry of a line segment :

The straight line perpendicular to a line segment at its middle is called the axis of
symmetry for that line segment in brief it is known as the axis of a line segment.

In the figure opposite:
If D the midpoint of A8 and
The straight line L L AB
Where D € L, then the straight line L i
Is the axis of AB -~ Db L A

gl important property

e
| Any point at the axis of symmetry of a line segment is at equal distances from its end points. |

P e B B A e e i % B o S S A R S i D

a

€@ fCelLthenAC=BC .
€) IFEA=EB then E € L. why?




@ Inthe figure opposite
AB=AC=10em, EB=EC

AE n BC ={D}
If BC=6cm, findthe lengthof cp and AD

Given :AB=AC,EB=EC
RT.P :FindCDand AD

Proof : = AB= AC - Alison the axis of BC
+EB=EC . Eisontheaxisof BC
e —

. ae istheaxisof BC
D is the midpointof BC , AD L BC
»» D is the midpointof B¢ , B C=6cm s CD=3cm

'+ AD 1 BC
~ In A ADC that is right angled triangle at D

(AD)? = (AC)? - (CD)?

(AD2=100-9
AAD=v 91 cm

Q In the figure opposite
A B Cisa triangle in whichAB=AC,

AD L Bc ,mi{ZBAD)=25°
B C =4 em. Find:

B m£DAC) B thelength of pC

Given:AB=AC,

a0 1 BC , mi£BAD)=25", BC=4cm
R.T.P: m (£ D A C), and the length of DcC.
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Proof :in A ABC

~AB=AC, AD L BC

e ——
.. AD bisects both of the base Bc and £ BAC
- m (£ DAC) =m (£ DAB) = 25°,

=54 =4 =
DC—}-BC—E-—Zcm.

)

@,.““ practice

* In the figure opposite
xy=xL,2y=ZL,LM=YM

@ Prove that X, M and Z are on the same straight line

2 In the figure opposite:
BD = CE
m (£ ABC) = m (£ ACB)
m (£ D)=m (£ E) = 90°
Prove that : m (2 DAB) = m (< CAE)

43 In the figure opposite: A
AB=AC, DE \ AB D
F W AC
Prove that: DE = DF
¢ F E B

Second: m (£ZBAC)=m(£LEDF)
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You will learn how

%, To define the concept
of inequality.

% To define axioms of
inequality.

key terms
% Inequality.
L axioms,
% greater than >,
% Less than <.
% equal to

l

Think and Discuss

The concept of inequality:

€D Do all the students in your class have the same height?

9 Are there any differences among the measures of acute, right

and obtuse angles?

What does this difference mean?

Remark :

An Inequality means that there is a difference in the heights
of the students and in the measures of the angles. This differ-
ence is represented by the relation of inequality which is used
to compare two different numbers.

Examples

@) 'f: £ ABC is an acute angle then: m (£ ABC) < 90~
€) In the figure opposite , ABC is a triangle in which:
AB = 4cm, BC = 3.5cm, '
AC=24cm
then: AB>BC 6 BC=>AC
i.e AB>BC=>AC

Mathematics - Second Preparatory m First Term - Al-Ashraaf printing house




=

% —— ol
L 3

i

ey sl
@‘5 practice:

In the figure opposite , find: m (£ ACB), m (£ ACD)
and m (£ ADE) then complete by using > or < :

m(£ZADE)  m(Z CAD)
m (£ ADC) - m (£ACB) 5 4
m(£ACD) = m(£ABC) CE
m (£ ACD) m (£ ADE)

All the previous relations are called inequalities.

——— e —

Axioms of inequality
For any given three numbers x, y and z: ..-x... ..y..
@ > . & - 4 N 1
L EEEEEETT §EEEREE
then: x+z>y+z
X il Z
e i X>y 1-...1
then: x-z>y-z TX =¥ 1
15 ) I I z

X 2y

2
e I x>y, z is a positive number =i EEEE ;oo
then: xz>yz ==..== NENE

O i X>y,y>z

X ¥y z
then: x>z HEEEEE BEEEE i

e If: x>y, A>B

X + A
then: x+A>y+B EEEEEE

y + B
0 i iy
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The measure of any exterior angle of a triangle is greater than the

i

measure of any interior angle except for the adjacent angle.

90
@gé practice

50 In the figure opposite: which of the following angles has the greatest

measure?

‘11 . 23 , 24
@d# i £ 8 ; Z9
0 L2 . X3 N |
@ LT ., £8 , Z10

@& In the figure opposite , find:
@ All angles of measures less than m (£ 1)
0 All angles of measures greater than m (£ 6)
@ All angles of measures less than m (£ 4)

‘3 Order the measures of the angles in the triangle ABC in an ascending order
and the measures of the angles in the triangle X Y Z in a descending order.

X

m(£ )<m(£)<m (£ ) m(£ )>m(£ )>mL )

4 Inthe figure opposite: Ce as ,De aB
If:AB>CD

D A
then:AC  BD - i

i : '
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In the figure opposite :
m(£ACB)>m(£ZABC),DB=DC
Provethat: m (ZACD)>m(£ABD)
Given:m (£ACB)>m(£ZABC),DB=DC
Required to prove:m (£/ACD)>m (£ZABD)
RTP:--DB=DC

~m(«ZDCB) = m(£ZDBQC) (1)

~m(<ACB) »> m(£ABC) (2)

. By subtracting (1) from (2) , we get:

m(£ACB)-m(£DCB)>m(£ABC)-m(£DBC)

~m(ZACD)>m(£ABD) QE.D
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You will learn how
% To compare the
measures of angles

in a triangle.

key terms

% Angle.

% Measure of an angle.

% The greatest angle in
a triangle.

%, The smallest angle in
a triangle.

%, The largest side of a
triangle.

% The smallest side of
a triangle...

Comparing 'tg Isures
of the angles of a

Think and Discuss

@ Activity

o In the figure opposite: ABC is an
isosceles triangle in which AB = AC

% Fold the friangle to make the vertex B
congruent to vertex C. What do you
observe regarding to the measures of the
angles B, C which are opposite to the two
equal sides Ac, AB 7

% Fold the triangle to make the vertices A, C congruent.
what do you observe regarding to the measures of the two
angles opposite to the two unequal sides E. AB 7

% Does the difference in the lengths of the two sides in a
triangle lead to a difference in the measures of their two
opposite angles?

@) Draw the scalene triangle. ABC Flip the triangle to make
the vertex A coincide the vertex B. What do you observe
regarding to the
measures of the two
angles A, and B that
are opposite to the two
unequal sides, BC .

AG

A

73 B
% Repeat the previous
steps to make the vertex B coincide vertex C. what do you
observe?

R : ' '
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Are there any equal angles in measures in that triangle?

Nlelile-Rs: 180 In a triangle, if the sides are unequal in length, the measures of the
opposite angles are unequal.

@ Activity

Draw the scalene triangle ABC, then measure the lengths of its 3 sides and the
measures of the opposite angles, then complete the following table::

e T A R P T 3 o ey e T B A

_ ~ (Angle - Comparison Theorem) %
in a triangle, if two sides have unequal lengths, then the longer is upposite E
to the angle of the greater measure.

Given: ABC inwhichAB>AC

R.T.P: m(AaB)bm(AﬁC)
Construction: take De AB where AD=AC
proof: in A ACD AD=AC

A A
~m(ACD )=m (ADC) (1)
A DC is an exterlor angle of o BDC

m(ADC)}rn{B) (2)
fromlﬂ (2)

m(ACD )>m{B )
m(ACB}?m{ACD)

m (ACB ) > m ( ABC ) Q.E.D
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m(zA) m(z£B) m (£ z) m(£y) m (£ BAC) m (£ BCA)
m(£A) m (< C) m (£ x) m(£y) m (« DAC) m(« DCA)
m{£ B) m(zC) m (£ z) m (£ x) m (£ BAD) m (< BCD)

The measure of the greatest angle in the triangle > 60°
The measure of the smallest angle in the triangle is < 60° why?

In the figure opposite :
ABC is a triangle in which AB > BC > CA
Prove that: m (2 C) > m (£ A) > m (£ B)
Given: AB>BC>CA
R.T.P: m(zC)>m(£A)>m(sB)
Proof: InAABC
S AB>BE Sam(zC)>m(<£A) (1)
s~ BC>CA L m{zA)>m (s B) (2)
from (1), (2) and using the axioms of inequality :
m({zC)>m(£A)>m (£ B)
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Remember : In a triangle, the longest side in length is opposite to the greatest

angle in measure while the shortest side in length is opposite to the smallest angle

l_ —

I MARSLLP..

In the figure opposite :

ABC is a triangle where BM bisects £ AB C, and cm
bisects £ ACB If: M C > MB

Prove that: m (£ ABC) > m (£ ACB)

— —
Given : BM bisects £ AB C, cmM bisects £ ACB , MC > MB.
R.T.P: Prove that (« ABC) > m (£ ACB)
Proof: in A MBC
- MC > MB Sm(ZMBC)>m (£ MCB) (1)
In AABC
—— ;
= BM bisects ZABC .. m (s MBC)= zm (£ABC) (2)
» CM bisects ZACB .. m (£ MCB)= 4 m (£ACB) (3)
. from (1), (2), (3) : —;- m (2 ABC) > % m (~ ACB) Using the axioms of inequality
~m(£ABC)>m (£ ACB) Q.L.D
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Think and Discuss

‘0’ Activity 1 The figure opposite: ABC is a triangle of unequal
measures of angles.

% Fold the triangle to make the
vertex A coincide vertex B
what do you observe regarding
to the lengths of the two sides
‘Bc and Ac, which are
opposite to the two unequal
angles A and B?

L Repeat the same previous steps to make vertex B congruent to
vertex C. What do you observe?

% When vertex C is coincide to vertex A, what do you cbserve?

% Are there any equal sides in lengths in that triangle?

If the measures of the angles in a triangle are
unequal, then the lengths of its sides which
are opposite fo the angles are unequal.

@ Activity 2 Draw the triangle ABC where its angles are

unequal in measure then measure the lengths of opposite
sides to the angles and complete the following table:

Remark :

m{ < A) BC =...cm

m(£LB) =..° CA =...cm
miLel =0 AB =...cm
What do you observe?

% Is the greatest angle in measure opposite to the longest
side in length? Is the smallest angle in measure opposite
to the shortest side in length?

% Is it possible to order the lengths of the sides in the triangle
in an ascending or descending order in terms of the
measures of the opposite angles?

You will learn how
To compare the
measures of sides in
a triangle..

key terms

The longest side of a
triangle.

The shortest side of
a friangle.

the greatest angle of
a triangle.

the smallest angle of
a triangle.

The perpendicular
line segment.
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(Side - Comparison Theorem)
langle, iftum anglas are umqual in measure, then the greater angle in measure

Given : InAABCm(zC}:-m(.«_’B} '
R.T.P: AB>AC

Proof : .. AB, AC are line segments
.. ane of the following cases should be verified:

Z
(MAB<AC 2)AB=AC BIAB>AC

Ifnot AB>AC

Either AB=AC or AB<AC

ifAB=AC, thenm (£ C)=m (£ B)

Again this contradicts the given where m (£ C) > m (£ B)

and ifAB <A C, then m (£ C) < m (£ B). According to the theorem above.
Again this contradicts the given, where

m(£C)>m(£B)

~AB>AC QE.D

ol

%‘W practice

In the following figures , complete using > , < or =:
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Corollaries :

In the right - angled trinagle, the hypotenuse is the longest side.

In the figure opposite A ABC is a right - angled triangle at B. &
- £ Aacute s m(£B)>m(ZLA) --
AC=>BC
+ £ C acute ~m(£B)>m(£C)
AC>AB

~ AC isthelongestside Q.E.D.

I
B

In the obtuse angled triangle, the side opposite to the obtuse angle is the
longest side in the triangle .

(@ Let's think

AC > AB. Why?
AD > AB. Why?

AE > AB. Why? E D B
Is the length of the right leg in the right angled-triangle is shorter than the length of

the hypotenuse? Why?

Mathematics - Second Preparatory @ First Term - Al-Ashraaf printing house
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The length of the perpendicular line segment drawn from a point
outside a straight line to this line is shorter than any line segment

drawn from this point to the given striaght line.

The distance between any point and a given straight line is the length of
the perpendicular line segment drawn from the point to the given line.

Example

e

in the figure opposite: ABC is atriangle, E€ BA
AD W\ BC,m(LCAD)=35
m (£ DAE) = 75°

Prove that : AC >AB i
_’ E
Given that: Ap // Bc . m(£ZEAD)=75, m(£DAC)=35
R.T.P: AC>AB
—— - —-
Proof: - AD // BC, AB is atransversal
~m(£B)=m(£LEAD)=75' Corresponding angles (1)

ﬁ I E, ‘A_chisatfansversal
mm(ZACB)=m(£DAC)=35 alternate angles (2)
From (1) and (2):
inAABC
m(ZLABC) =75, m{(£LACB)=35°
ie Mm(ZABC) >m(£LACB)

~AC > AB Q.E.D
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Think and Discuss

—_—

@ Activity

Yovu will lcarn how
By using your ruler and compass, try to draw the triangle ABC % To define the triangle
where : ineguality .
@AB=4cm, BC=5cm , AC=6cm
O@sB-6cm, BC=3em , AC=2em key terms
Or-9cm, BC=4cm , AC=3cm % inequality .
©ie=8cni, BC=3ecm , AC=5c¢m % triangle inequality.

In which of the previous cases were you able to draw the
triangle? What do you conclude?

' For any triangle, the sum of the lengths of any two sides

iE.QE?!EL!UEE_!bfﬁngw_eﬂﬁﬂ_!hir?_sﬂﬁ;.__.___.r_

i.e. 1 In any triangle ABC :

AB +BC > AC

BC +CA > AB

AB +AC >BC ¢
for example: the numbers 5, 3 and 9 are not valid to be
the lengths of a triangle because the sum of the smallest two
numbers = 3 +5 = 8§ , 8< 9. Therefore, the inequality of the
triangle is not verified.

C

Examples

ABC is a triangle , IfAB = 10 cm, B4
BC=85cm
Find the interval which the length of side a¢ belongs to.

Mathematics - Second Preparatory m First Term - Al-Ashraaf printing house
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AC <AB + BC AC<18.5 (1)
However, AC+ BC>AB triangle inequality
AC = AB - BC AC=15 (2)

From(1),(2) 185=>=AC=1.5
ACEN.S5 , 1851

@.} Practice
L\

Find the interval which the third side belongs to in each of the follwing triangles.
If the lengths of the other two sides were as follows:

0 6cm, 9cm ¢5cm,12c-m "FCm, 15 ecm ‘2.9_cm,3.2_cm

Mathematics - Second Preparatory First Term - Al-Ashraaf printing house '
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Factorizing Trinomials

Think and Discuss

You have learned that :
Factorizing an integer means to write it as a product of

two or more factors.

You will learn

% The meaning
of factorizing

For example:

an algebraic

expression 12=3 X 4,12=-3 X dor12=2 X 6or.........
¥ factorizing a We have learned before to factorize by taking out the

trinomial highest commeon factor H.C.F:

Key-Terms For example:
6 x2 y2 - 9 x3y = 3x?y (2y - 3x)

% Factorizing. [}
% An algebraic .';.;- g Practice

expression .
TSI Factorize using H.C.F for all the following terms:

1 2X(m+3)-4y(m+3) 2 a(a-b)-b(b-a)

You know that: (x +3) (x +4) =x(x+4)+ 3 (x +4)
=x2+4x+3x +3 X 4
=x2+(4+3)x +12

=x2+ TxX +12

The algebraic expression (X2 +7X +12) is often called
a trinomial. Product sum
By using the previous multiplication 1 % 12 13
properties. Can you factorize the 12 X1 13
expression (x? + 7x + 12) into two 2 X8 8
factors? 2 X 4§ 3
First: Factorize x2 into x X x 3 x4 @

-3 X 4 -7

* Mativesion:< Bacsnd Prepaelicy m Second Term - Al-Ashraaf printing house
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Second: Guess and check two numbers whose product is 12 and whose sum is 7.
S— They are 3 and 4. Thus, x2 +7x +12 = (x +3) (x +4)

_ .. {euf} Practice
00

Find two numbers whose product is 20 and whose sum is 9
Find two numbers whose product is 12 and whose sum is -8
Find two numbers whose product is -24 and whose sum is 5

- Find two numbers whose product is -15 and whose sum is -14

é

B N

First: Factorizing Quadratic Trinomials in the formx2+bx+¢

Factorize this expression into two linear factors:
O the first term in each factor is x.
O the last two terms are two numbers whose product is C and whose sum is b.

Kﬁ\},’p\/\ Exemples :

SRR

1 Factorize the expression: x” - 5 + 6 2 Factorize the expression; x”" - 5x - 6
Look for two numbers whose product is Look for two numbers whose
6 and whose sum is -5. product is -6 and whose sum is
They are -2 and -3. -5, They are 1 and -6.
Thus, x2 - 5x +6 = (x -2) (x -3) Thus, x2 - 5x -6 = (x + 1) (x - 6)

3 Factorize the expression; 3y° - 44 + 18

0' The expression should be orderd according to the descending exponenets of v,
The expression will be; 3y? + 18y - 48
9 Nate that H.C.F for all of the terms then take out H.C.F which is 3.
The expression will be: 3 (y? + 6y - 16)
Look for two numbers whose product is -16 and whose sum is 6.
They are -2 and 8.

..The expression = 3(y - 2) (y + 8)

Mathematics - Secand Preparatory m Second Term - Al-Ashraaf printing house *
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‘4 Factorize the expression: m? - 6m2n + 5n?

Solution

€ m'is factorized as m? x m?
9 Look for two numbers whose product is (5n?) and whose sum is (-6n). They are

-n and -5n.
Thus, the expression = (m? - n) (m? -5n)

LR
r: § e wRar 4
PR W

Y

ee

d is gy Practice

Factorize each expression of the following:

3 xZ+11x+10 2 x2-7x+10 3 x2-3x-10

4 -Tx+12 & x2+4x-12 6 x2-x-12

& x2-8x+12 & y2-20y+51 2 y2-50y-51
10 5x°- 10x-15 11 x4 - 9x? + 20 42 2 - 3x2 - 28x
13 x?-5xy-24y? 14 b+ 3 bc-10¢? 15 %2+ 2 X + 63

Seconed: Factorizing Quadratic Trinomials of the form a x2 + b x + ¢, where ?,"a:t # :|:1 ]

You know that:

(2%-3)(5x +4)= 10 + [ax +{- 1'5:»(}) + (-12}

e e e e TS e, [ e

o T
2% X Bx Product of inner terms + product of outer terms. -3 X 4

ie. (2x-3)(5x+4)=10x2 - Tx - 12
Reverse the process to factorize the quadratic trinomial 10x2 - 7x -12 let's do

some trials. The opposite diagram will help you to factorize the expression.

Middle Term = (2 x)(4) + (-3)(5x)
=-7Tx

s 10 x2-7x-12 = (2x - 3)(5x + 4)

* Mathematics - Second Preparatory Second Term - Al-Ashraaf printing house
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e e ool
- \L/ Exemple (1)

Factorize the expression 3x2 + 7x -6
Solutior
Note that 3x? = (3x) ( ¥ ) while -6 is factorized as follows

1X-6,-1xX,6,2 X -3or-2 % 3. Observe the following trials to get a true answer:

Fig. {1) Fig. (2) Fig. (3) Flg {4}
In fig. (1): :3x X B + x X1 =-17x # Middie Term (False).
In fig.(2): 3 X 6 + x X -1 = 17x # Middle Term {(False).
In fig.(3): :3x X -3 + x X2 =-Tx # Middle Term (False).
In fig. (4): 13 X 3 o+ x xX-2= 7x = Middle Term (True).
= A3X2+TX-6=(3x-2)(x+ 3)
c‘w’%lG‘} Exemple (2)
S

Factorize the expression 15x4 . 29 z2 - 6x?z
Salution
oThe expression after the order is : 15x%4-6x2z-21z2 . Note that H.C.F = 3 :
the expression = 3 (5x7 - 2x<z - 7 2z2)

9.-.The third term is negative

~. The Factors of -7 z2 have opposite signs.

. The expression =3 (5x? -7z ) (x* + z)

f—f;ljl;;“’j Exemple (3)

I—i 5 i‘i.:i &
Factorize the expression 6m? + n (2 n -7m)

So lution

The given Expression =6m? + 2 n? - 7nm
=6m?-7nm +2n2 = (Zm -n) (3m -En)

original expression, before the factorize.

Mathematics - Second Preparatory . Second Term - Al-Ashraaf printing house *



PDF Compressor Free Version

PP A IO Zing

the Perfect-Square Trinomials

Think and Discuss

You have learned before:
(2x - 3)2 =4x2-12x+9 |
(By + 7x)2 =25y?2+ 70 xy + 49x? i
(L2-5m)2  =L%- 10L2m + 25m?2

Trinomials like 4x2 -12x + 9, 25y2 +70 xy + 49 x2 |

L*- 10L2 m +25m?are called perfect-squares.’

Note that Key-Terms

% a perfect-square.
@ Each of the first and third terms are perfect squares.

You will learm
% To factorize

perfect-square

trinomials

@ The middle term = £ 2 X square root of first term X
square root of third term.
The factorization of a perfect-square trinomial is written in
the form:

Perfect-Square Trinomial = 2

./ First term + ./ Third term
the sign ﬂi.t't! middle term

Ex. 9x2-30x+25 = 8 V252 =(3x-57
R 4

L%+ 14L2m+ 49m? = (/L' 4+ +/dem2)2 = (L2 + 7m)?

Note that

@ Take out H.C.F, if existed.

@) To order the terms descendingly according to the exponent
of one variable.

* Mathematics - Second Preparatory Second Term - Al-Ashraaf printing house
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‘\ =
(;’mru Exemple (1)
@
Determine which of the following trinomial expressions is a perfect-square,

then factorize it in the form of a perfect-square:
A 25x2_30x+9 B m2+4m-4

A+ 25x2 = (Bx)? and 9= (3)*
squares The Middle Term = 2 (5x) (3) = 30x .
. The expression 25x2 - 30x +9 is a perfect square and the exprassion

€ 494° + 70ab? + 25b*

the first and third terms are perfect-

= (5x - 3)?
B m? + 4 m - 4 is not a perfect-square, where the third term is negative.
¢ The first term 49 a2 = (7a)? is a perfect-square and the third term
= 25b% = (5b?)? is a perfect-square and the middle term= 2 (7a)(5b2) = 70ab?=

Middie Term.
s, The expression 49:;\2 + 70 ab® + 25 b* is a perfect-square trinomial and the

expression = (7 a + 5b2y

) ’E&éﬁj Exemple (2)

Complete the missing term to make a perfect-square in each of the following

expressions then factorize each expression.
A 4y2s . +121 B 25a°-30ab..

‘A The middle term =+ 2 (v firstterm X Vihirdterm ) = £ 2 (2y)}(11) = + 44y

=~ The perfect-square trinomial of the expression= 4y? + 44y + 121 and the expression

={2y+ 11)2
2
25a = (5ap
B The middie term = -30 ab = 2 (5a) X square root of the third term
The square root of the third term = ww -3b
2 % 5a

The third term = (-3b)? = 9b?
- The perfect-square trimnial = 25a" - 30 ab + 9b. the expression= (5a - SbBZ

Mathematics - Second Preparatory Second Term - Al-Ashraaf printing house *
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+ 12 x? +36 to make a perfect-

Complete the missing term in the expression

square trinomial, then factorize it:

Exemple (3)

Use factorization to evaluate: (7.32+2 X 7.3 X 2.7 + (2.7)2

Solution

We notice that the numerical expression is in the form of a perfect-square trinomial,
so it can be written in the form The expression, = (7.3 + 2.7)2 = (10)2 = 100

T e - SR
'O n_' > Practice

-

Use factorization to evaluate: (574)2 - 2 X 574 X 573 + (573)2

\f&};j! Exemple (4)

Factorize each of the following expressions:
A 5x3 +50x2 +125x B 40 a?b - 50 a* - 8b2

‘A Take out H.C.F:
~.The expression = 5x (x?+10x +25) = 5x (x + 5)¢
B The expression = 2{2032b - 25a° -4b?) descending order according to the exponent of a:
= -2(25a" - 20a’b + 4b2)
= 2(5a° - 2b)2

* Mathematics - Second Preparatory m Second Term - Al-Ashraaf printing house
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Factorizin

eDifference

of two Squares

Think and Discuss
You have learned before:

X+ y)x-y) =32 -y
You will learn

The algebraic expression x? - y2 is called the difference of )
% To factorize the

two squares.

d - difference of two
The difference of two square guantities = the sum of the
uares.
two guantities - the difference of the two quantities. "3
~yFE(x+y)(x-y) Key-Terms
\(1@) Exemple (1) % Difference of two
squares
Factnnza each of the following expressions:
A 49x2 - 25 B 2y-3y-1
C 27m?> - 48 mn® D (x+y)2 - (x-y)?

Solution A 49x2-25=(7x+5)(7x-5)

B (2y-3P-1=[(2y-3)+1][(2y-3)-1]
=(2y-2)(2vyv-4)
=2y-1) X2 (y-2)=4y-1)(y-2)
C 27m3-48mnf = 3m (9m?= - 16n°%)
= 3m (3m + 4n3) (3m - 4n3)
D (x+y)?-(x-y)2 =[x+y)+x-y][x+y)-(x-yl
- = = : =2x X2y =4xy
e ;-&'\'-4"‘ xemples
gy
2 Use factorization to evaluate the value of each of the following:
A (763)2 - (237)° B (999)2 - 1
Solution a The algebraic expression = (763 + 237) ( 763 - 237) = 1000 > 526 = 526000
B The algebraic expression= (999 + 1) (999 - 1) = 1000 = 298 = 998000
3 Factorize the expression 81 x* - 16 y*
Selution §1x* - 16v* = (9x? + 4yv?) (9x? - 4y?)
= (9% + 4y?) 3x + 2v) 3x - 2y)

Mathematics - Second Preparatory Second Term - Al-Ashraaf printing house *
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Factorizing the Sum
""'"“““W'*'ahcr the Difference
of two Cubes

Think and Discuss

You will learn

First:factorizing the sum of two cubes “ To factorize the sum

| of two cubes.

% To factorize the
Tthz T:fCher i T Y you facterize the expression : x* + y3? difference between
SRR twe cubes.

The student answered: | expect that (x +y) is one of its facters. |, The.;jr?{:;::;'

cubes.
The teacher said: Can you find the other factor in x3+y3?  §o 1. diference

between two cubes.

The student answered: To know the other factor in x*+y® we divide

(x3 + y3) + (x + y) using the long division o iall
which you have learned previously. The _'-.& o =8 :
quotient will be x? - x y + y? K+ x¥y il i
The algebraic expression x + y3 is called the sum of two __gfy_ +y?
cubes and can be factorized as follows: Py ixy?
Wy o+ y*
Ay

0o 00

- gj yo=(x+ vl(gm xy- :r__i o

Exemple :
8x2+ 27 = (2x)* + (3)3 = (2x + 3) [(2x)? - 2x X 3 + (3)7]

= (2X + 3)(4x2 - Bx + 9)
Second: factorizing the difference between two cubes!
The algebraic expression x° - y is called the difference
between two cubes and can be factorized as follows:

K-y YR

__(X+{Y)}[RE-X(YJ L

* Mathematics - Second Preparatory Second Term - Al-Ashraaf printing house
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125 a3-bS = (5a)? - (b2)?
= (5a - b2)(25a2 + 5 ab? + b?)

-

4 "E ﬂ/ Exemples :

1 Factorize each of the following expressions:

-

A" %3 1 343y 40a% + 135 b?
L (x + 2P -x3 D X6 - 64 yo

A 3 4+ 343 3 = (X + (7y)P
= (x + 7y)(x? - 7 xy + 49 y?)
B 40a%+135b% =5 (8a% + 27 b%) = 5 [(2a)? + (3 b)?]
=52a+3b)(4a*-6ab+9b%

G (x+ 7P -3 =[x+ 7) - x][(x + 2)? + x(x + 7) + x?]
=72 +2x2+ 22+ %2 + X2+ %9
=z(3x2+3xz+72Y

D x5-64y0
DEIER UL The algebraic expression x© - 64y® can be factorized as a difference between
two cubes and as a difference between two squares as well. You must start
factorizing it first as a difference between two square, then factorize the resulting
factors.
X - 64y° = (x3 + By®)(x* - 8y®)
= (x + 2y)(x% - 2xy + 4 y?)(x - 2y)(x* + 2xy + 4 y?)
‘2 Six?-y?2=20, x-y=2etx?-xy+y?=28,Find the value of x* + y*

Solution
xZ2-y2 =20 A{x-y)x+y)=20
X-y=2 L 2(x+y)=20 x+y=10
X3+ y* = (x+y)(x*-xy+y?)
=10 x 28 = 280

Q
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Factorizing by Grouping

Think and Discuss

.- To factorize an algebraic expression made up of more
than three terms like:

You will learn
% Ta factorize by

grouping. 2ax+ay+2bx+by

‘We notice that there is no H.C.F and it doesn't have any of the
previous forms that, we have learned before. Therefore, we try
To factorize by to make groups having an H.C.F.

grouping.

% Key-Terms

The expression =2 ax + ay + 2bx + by

=al2x+vy)+ b2x+y) HIEH of eagh giai
= (2% + y)(@ + b), (2x+y)is 1 A0 Fof the twa groups
There is another way to regroup the expression:
The expression = Zax + 2 bx + ay + by commuaive propery
=2x(a+b) + y(a+b)
=(a+b) (2x+y)

"
\j:ﬁl-':a) Exemple
Factorize each of the following expressions:

A 53 4 2x2-x-2 B 16x2-a2 +6ab-9b?
€ 1-x2-4xy-4y2
Solution

A The expression = x5+ 2x2 + (-x - 2)
=x2 (x +2) - (x+2)

* Mathematics - Second Preparatory m Second Term - Al-Ashraaf printing house
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=(x+2)(x2-1)
=x+2)(x+1)(x-1)
g Ve notice that there is no relation between the first term and all other terms.
Therefore, it can be grouped this way:
= 16x2 - (aZ - Bab + 9 b9)
=16 xZ-(a-3 b)?
= [4x + {a - 3b)][4x - (@ -3b)] = (4x + a - 3b) (dx -a + 3b)
€ The expression = (1) - (x2 + dx y + 4y2)
=1 -(x+ 2y)2
=(1-x-2y) (1 +x+2y)
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Factorizingby.... .

completing the square
Think and Discuss

You will leara | You have learned before:

A perfect square has the forma” + 2 a b + b? and can be
factorized in the form (a £ b)? .

There are many algebraic expression which are not in the
form of a perfect square, but can be completed to have the
form of a perfect square.

%, To factorize by
completing the
square.

%L Key-Terms

iz . }
Completing the \;"L@/ Exemple 1
e oy

Factorize the expression: x* + 4y*

square.

Solution

This cipreﬁs.on can not be factorized according to what you

have learned previously, f

To factorize it, the term 2 X v x vV 4y = 4y2y2

is needed to have the form of a perfect square.

Thus = x* + 4x? y?+4y3-4x2y?

= (x2 + 2y2)2 - 4x2 y2
= [(x? + 2y?) - 2x y] [(x? + 2y%) + 2 x ]
=(x?-2xy + 2y%) (x2 +2 x y + 2 y?)

=
TR )
M’&p\ i Exemple 2
il
2
Factorize the expression: 9a' - 13a" b? + 4b?
Solution 7
The expression = (3 a2)2- 13 a b2 + (2b?) To be, in the form of &
perfect square it should be as follows:
The middie term should be = + 2 % 3a? X 2bf = + 12 a2 b?

* Mathematics - Second Preparatory Second Term - Al-Ashraaf printing house
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The expression 3a2)2 - 12 a2b? + (2b2)2 - a?b?
3a7 - 2b?) - a’h?

3a‘ - 2b? - ab)(3 a? - 2b? + ab)
=(3a%-ab-2b%3 a?+ab-2 b
=(3a+2bj(a-b)3a-2b)a+h)

Autre solution

2
=t
={

The expression 9a* - 13a2b? + 4b? can be factorized as a trinomial.
The expression = (9a? - 4b?) (a - b?)
=(3a+2b)(3a-2b)(a+b)(a-b)

Using the commutative property, you get the same answer.
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Equations in one
Variable

Think and Discuss

You will learn You have learned before:
% To solve a quadratic = For any real numbers a and b, if ab = 0,
equation in one thena=0orb=0
variable. | '
Exemple If(x-5)(x+2)=0 (1)

K -
st ibbainid then: x-5=0 or x+2=0

% a quadratic equation
in one variable .

% Real roots of a
quadratic equation.

% Solution of a
quadratic equation.

~xXx=5 or x=-2

@ Each of 5 and -2 is called a root of the equation (1)

@ The solution set is {5, -2}

=
£ = Ty

T~ E

\\I'q,_r,p\‘/ xemple 1
,'. Sk

Find in R, the solution set of 2x*-5x-3=0

Solution
By factorizing the left hand side, the equation will be in the following

form.
(2x +1)(x -3)

2x+1=0 or x-3

H
w o o o

2x=-1 or x-3

|
K—T or X

The solutionset  {--, 3}

* Muihverasics = Srcond Prepaestory Second Term - Al-Ashraaf printing house
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You can check your answer by substituting the value of x in the given equation:

Forx = %s L.H.S =2(-1)2“5 -;)‘3
=2X3+2-3=3-3=0= RHS.
For X =3 L.H.S
=2 (3)2-5(3)-3

=18-15-3=0=RH.S.

‘- This means each of =-.and 3 verify the equation

L

-
F—l@“ Exemple 2
Yoo/

Find in R the solution set of 2x° = 18x

Rewrite the equation in the form
2x3 - 18x = 0 , then factorize.
2x (x*-9)=0 or2x (x-3)(x +3)=0
~2x=0 orx-3=0or x+3=0

~x =0o0r x=3 or x=-3
- 8.8.={0, 3, -3},check your answer.

ﬁ .
i .\ ) Exemple 3
G2

Find the real number whose double is increased by 1 than its multiplicative
inverse.

Let the number be = x (x #0)

The double of the number =2 X

The multiplicative inverse =

> The double of the number is increased by 1 than its multiplicative inverse

e s
*.2){-?—1

Mathematics - Second Preparatory Second Term - Al-Ashraaf printing house *
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N-__T - -_- -

Multiply the both sides of the equation by x

2x2-1 =%
2xte-1=0
(Zx-l- 1}[1 -1) =0
2x+1=0 or x-1 =0
2x = -1
X = % or x =1
Verification: B Verification:

The double of the number = -1

The double of the number = 2

The multiplicative inverse = -2 The multiplicative inverse = 1

in both cases, it is clear that the double of the number is 1 more

than the multiplicative inverse.

-

~ - -~ Exemple 4
Ly

Find the dimensions of a rectangle whose length is 4cm more than its width
and whose area is 21cm?.

Solution X+ 4

Let the width of the rectangle = x cm

~. The length of the rectangle = (x + 4) cm 5
LX(x+4) =52

LX2+4x-21 =0
s (x-3)(x+7)=0
X-3 =0 orx+7=0
X =3 or x=-7 (refusedbecause itis a negative number)

~. The width of the rectangle = 3cm, and the length of the rectangle =3 + 4 =7cm

Verification: area of the rectangle =3 x 7 = 21cm?

* MehermetiySecond Frepaoiony Second Term - Al-Ashraaf printing house
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lesson |- Non- Negative and negative integer powers in R.
«esson 2 - Rules of non-negative integer powers in R.
lesson 2 ; Rules for negative integer powers in R.

lesson 4 - Operations on integer powers.
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Non - Negative and-negative. ...
Integer Powers in R

Think and Discuss

First: Non-negative iniger powers:

You have previously learned the integer powers in the set of

rational numbers Q :

Ay Complete
- ; O B R N T 8
iy @ x5 T =) @ x5 x5 =t

1 What you'll learn

()

' if aeRneZ thena"=axaxax . Xa
¥r Non-negative and

negative integer powers where a is repreated as a factor n times

@ vz x vz vz I xvE = W2P= 42

° VT X AT X YT X T = (-y2)4 =4

Keay fterms
@ sx-vEx-E=(vE'=-5
¥r R* the set of real )
numbers except zero it ach then a®® =1
¥ Non-negative integer - R
powers in R a e .
¥r Negative intgerpowers  for example: v7) =1 ' ()" =1
inR ' Vi
¥r Exponential equation Second: Nl':’gﬂﬁ'ﬂf fﬂtgﬂﬂ‘ powers
inR

* Mathematics - Second Preparatory @ Second Term - Al-Ashraaf printing house
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Iix=3 , y=12, then find each of the following in the simplest form:

. x2 y4 . (x-2 x y4y? . (—;~)3

0D
g B G SE, 5 5 i
. X="7 iy=" and z="",". then find the value of: x2 + (x 2)2 xy

- Solution -

L -

The expression = x? + x2 z2 y2 = x2 (1 + z2 y2)

VO (P (et s xdl= gt =g

2 3 4
Important Rule :
e e sk E kgl e i g S At T

I P HERRE S ST then m = n where acR-{0,1, -1}
For example: If 4Z)" = 2 y7 then (y2)*= (y2)? Sox=3

i thena=bwheren € (1,35, ...

- lal = 1bl wherene {2, 4,6, .....}

T " ‘ 1

For example: x5 = —— then x5—{_;u)5 Sx=—

. Find the solution set for each of the following equations in R :

ﬂ t%)x+2= 12275 d (B)x-3=(ﬁ}x+5

Mathematics - Secand Preparatory Second Term - Al-Ashraaf printing house *
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al {%)xﬂ;%_ ..‘(_g_}mz:(_:_]a .:{%1“1::%3-3
T T Sex=-2-3 S xX=-5
The Solution Sel is {-5}

& Y = SWEPR = )
S Ax-B6=X45 Sox =11 The Solution Set is {11}

RISV Mental math

Solve by inspection = 0.0001 What do you notice?

x+9)°

* Mathematics - Second Preparatory Second Term - Al-Ashraaf printing house
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powers in R

Think and Discuss

First:

Complete: 3 x (v5)* = (o)™ What do you notice?
If a € R*, m, n are two non-negative integer numbers,

m n m+n
thenta xa =a

e e T

Generalization:
IfaecR*Y, MmN o , 0 are non-negative integer numbers

m n ﬂ M+ . +ﬂ
then: & HAE i Xa = a

From the previous rule, we find that: (v3) x (v3)* = (v3)2* = (y3)6 = 27

Second

Complete :/5)” + ¥5)” =(.......... )" What do you notice?

If a € R* , and m, n are two non-negative integer numbers

m=2nthena™+a"=am"

e — —= - i

From the previous rule we find that: (v5)7 + (v5)° =(y5)7 = (y5)* = 25
Third :

If a and b € R*, n is a non-negative integer numbers

then:iiib)“ =a" .illn

Generalization:

if a, b, ¢, .. , ke R*, n is a non-negative integer number then:

faxbxcx..xk" =a"xb"xc"x....xk"

Mathematics - Second Preparatory Second Term - Al-Ashraaf printing house *
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Rules of non - negative.integer.. ...

- =T

‘What you'll learn

=

¥¢ Rules of non-negative
integer in R

¥r Solving problems on
non-negative integer
powers in R.

Key tarms
¥r Non-negative integer

powers.
Yr Set of real numbers.
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Fourth .
% 4 B
A
e beR% then(L) =—2, nisa non-negative integer
i AR (o) = L e
whereb#0, a#0
Generalization: If a, b, c, ........ ; k e R and n is a non-negative integer then:
abex =1 i anbn en !"
(—) e © BT SIME where any of the factors of the denominator # zero
e d B v 2K Cat LK
Fifth:
Complete : (23)3 11— Y % (orvermnene) ™7 X Lererneead = fininiennd) " What do you notice?

m.op mn

ifa, b € R* m,nare two non-negative integers then (@ ) =a

T ———— e —— e e i

Generalization: fa,bandc, .........., k € R and n is a non-negative integer, then :

m. g ) nm np

g b
( : ) = ° Where any of the factors of the denominator # 0

nk nx
T ——— fF d

VETD

Simplify each of the following to the simplest form:

@ zxvPxw2p @ (w22 xRy @ E{’%ﬁ‘@—ﬁ
3
- :Scluﬁmn:

@ ExwDx(EP=(a)+2+3=(2)f=8
@ (WirPxERf = (@ x @)=z xva) =8xa =32

@ LB _(mseiasar=9
War

* Mathematics - Second Preparatory @ Second Term - Al-Ashraaf printing house
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What you'll learn

Generalization of the
laws for non-negative
and negative powers
inR.

Key Terms

¥ Negative integer powers

Xt

Set of real number R.

Rules for negative integer...n
powers in R

Think and Discuss

T T T S T e R S S [ T T
Generllzatmn the laws of exponents

Ifa, and b £ R*, m, and n & Z then:

m n m+n
= a"Xa"=a

At ra =a "
: (a b)“ = IIX bl‘l

a n aI'I
2 (3) =+
z (a“l)“:am"

Remarks:
+ = r . m 1 s
0 lfaeR* neZ thena", a " each is a multiplicative inverse for

the other, then , a"xa"=1 for e:mmpfe: (V3B x(V3)5=1
b

a n -n
e Ifa,be R*,neZ+then(T) =(T)

Exampfe.'( E )5 = ( g )-S,Where: (%); X (g )_S =1
g
@) Find in the simplest form :
@5 sy w (% ) R
. ‘:Sf.:-|ution‘
Vs _ s\Vs e

,usw_)\r_ﬁ\f_s_

Mathematics - Second Preparatory Second Term - Al-Ashraaf printing house *
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15)-2 = P (3P
. Find in the simplest form (15)7 =V 5 ' *(3)

9x(\5 )?
Soluti

PDF Compressor Free Version

p—

@252 = (\5 PP

Expression - =) wm) Tt xyE )t
@x(\5 )3 ’
=@ =GB x(5 )8 = 1? x (577 x (5)° :% % (5)' = %
i | i 4n
. R RS 343, Then calculate the value of 6°"
,?—'r: ” 154n

Solutioh

2n in an in in
40" %25°" «3 7 w3
S = 343 e e 343
},n‘_[rn ?'n?5“:63 n
. 72n— 1 s 34.} 7.3r1 - ?3
3n=3 n= 6" =6"" =36

* Mathematics - Second Preparatory Second Term - Al-Ashraaf printing house
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Think and Discuss

First: Find each of the following in the simplest form:

= o N W :Wh-t 0
RS N T |What you'll learn

SR T

¥r Dooperation(+ , - , X,

We have previously learned that : ;
+) on Integer powers.

a x_l:-- ac
e (where a and b, d #0)
el A ad
bt (where bandc,d#0)
—;—+:+=ﬂ.l;L (where b, d #0) Key terms
¥r Non-negative integer
L ._;_ Al (whereb, d # 0) powers.
i ¥r Negative integer powers
MR Rl T et - T e RN T L= RN A Ordering uperatinn.

Second: Use mental mathto find: 3x22-6+3 x5 +4,

Check your answer using the calculator to do the operation above.

Ordering operations :
@ Do the operations in the interior parenthesis, then the exterior

parenthesis if found.

2 Calculate the powers of numbers.

Do multiplication or division from left to right.

Y Do addition or subtraction from left to right.
This order is followed in calculators.

Mathematics - Second Preparatory Second Term - Al-Ashraaf printing house *
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D
. Find the result of each of the following in the simplest form:

&l 23x3?2:64 B (5 P+5vs +2v3 #\ 3

Solution

W 27x3 6t =27 %3  xp?

-J+4x3-2.—4

T T I o
a2l _gaeg. g

Calculators are used to check the previous operations as follows :
Start
. 0 00 >0 0l e
B(\5) 55 +243 xV3 =(Ws V(s ) +20y3 )
=(\35 VT 42x3=(\5 V +6=5+6=11

ﬂ If 3"

12

X8 _ 1 g
ey Find the value of x

Solution

3){ - 2.:‘1?‘. N 1

(22 w 3)x+1 - 3

Fx2* 1
3:!.-!—1 % 22.‘+2 z
|

?x—x—] 4 231-2:\: Rz

* Mathematics - Second Preparatory Second Term - Al-Ashraaf printing house
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a If a=+/2 , b=/ 3 .Find the numerical value of:

4 4 R
2 - @ atb
& d "“E B
b +a at+h
A b -a (b2+ 32') {bl— 32)
2 z
b™+ a I'_'|2-—;|_2

33 2 2
2" bl akiB) o i {a#-h)

a+b a+b

(W2 ) -vVz xya + (W3 =2-vs +3=5-v%

an in
H X 2 =X .
6 I _m_';*i: 9 Find the value of x

6 Connecting with commercial business.
Ifc = m (1 +r)" where (c) is the total sum m in pounds, (r) is the profit per pound yearly

and n is the number of years, then calculate (c) to the nearest pound If m = 2.5 x 10%
r=98x10% n=12,

Mathematics - Second Preparatory Second Term - Al-Ashraaf printing house *
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UNIT THREE




One

You will leasn

% The meaning of

inferential statistics.

% The concept of a
sample.

% Random
experiment.

% Sample space.
% Event.

% The concept of
probability.

% Prediction.
Key-Tesrms
% Sample.

% Random
experiment.

%, Sample space.
% Event.

% Probability.
% Prediction.

Mathematics - Second Preparatory Second Term - Al-Ashraaf printing house *
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Lesson

Probability

Think and Discuss

You have learned before some staustical ways anu
procedures used in collecting and organizing data, to display
data in tables and graphs and to use frequency tables or
grouped frequency tables (ascending and descending). You
have learned also to organize data sets by using bar graphs,
line graph, histograms. frequency tables......

You have learned also how to express data in brief forms

. by finding mean, median, and mode used to estimate and

make decisions.

Statistical inference:
¢ Let's think

A feasibility study is always needed before starting build a
factory or any investment project.

The quality assurance of production
of a factory shows that 2% of the
production of a certain machine is
defective. What is meant by this?

A feasibility study is considered
predictional way about the success of
the project and achieving its objectives.

So It is necessary to start first
with formulating hypotheses about
the location of the project, operating supplies, employment:
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and marketing procedures, then testing and checking these hypotheses to make a
decision to start the project. |

2% of the production of machines is a defective production this does not mean that
each produced 100 units, you will find 2 units out of order.

Therefore, the percentage 2% means the averange of defective units when
examining a large number of production sets, each set consists of 100 units. There
fore the probability of producing a defective unit is 0.02.

Therefore:
Statistical inference depends on the process of producing accurate statistics and
requires careful planning and selecting a representative sample of the population.
Probability is used to support conclusions made from resuits of a survey in many
samples.

@& Think

What are samples and types of samples? how can a random sample be chosen? How
can a regular sample be chosen? Why are samples used?

W

The concept of a sample ;

( A sample is any part of a populatian To obtain Infnnnahon about a targe grﬂup.
| population, smaller parts or samples are studied. A sampling method is a procedure
for selecting a sample to represent the popoulation and to provide a reasonable

53 representation of a population situations.

Probabilities are used in making decisions from a set of avilable decisions concerning
with studying of a certain phenomenan in case of uncertainty or encountring the
imperfect data .

Probability:
You have learned before the theoritical and experimental probability. Experimental
probability depends on experiments and results of a survey.

Anyway, the probability of an event is described by the ratio:
number of eutcomes in the event

The probability of an event =

number of all possible outcomes in the sample space

* Mathematics - Second Preparatory m Second Term - Al-Ashraaf printing house
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As the number of trials in an experiment increases, the approximation of the

experimental Probabilily improves and becomes closer to the theoritical probabiiity

Therefore, The expected number of outcomes in an event =

the probability of its occurrence X number of all possible outcomes,
Theoritical probability is based on the assumption that all outcomes in the sample space

occur randomly, which means all possible outcomes are equally likely. For example:

o Tessing a regular coin. There are 2 possible ways =
the coin can land; heads (H) or tails (T). Each way
has the same chance of happening. The chances
of heads and tails are equally likely.

9 Rolling a regular die and observing the number
on the upper face. Each number has the same
chance of occurring. The chances of all numbers
are equally likely.

e Drawing a colored marble from a bag containing
similar colored marbles with the same volume and
the same number of each color. The chances of
all outcomes are equally likely .

@) Drawing a card from a set of similar cards and
recording what is written on it .. ..._etc.

is an experiment, where its all pessible ocutcomes are
known before simulating it but we can't determine the
actual outcome.

Arandom exper

P - . is the set of ali possible outcomes of a random experiment
. Sample Spaceés = The number of its elements is denoted by n (s)

is a subset of the sample space. If Ais an event in 5, then
A - S, and the number of elements in A is denoted by n(A) and
is the number of outcemes in the event A.

Then probability of eccuring an event A ¢ S, is denoted by P(A),

where
number of autcomes in the eventA ) (A
P(A)= ———— e . .
number of all possible oulsomes in the sample space n{S)
i niap
n(A)=n(S) 5 e 1
“n{A)e Nen(S)eZ* .. -%% =0
2 A ; : - -
L 0= _HL% <1 i.e < p(A)<1

Mathematics - Second Preparatory Second Term - Al-Ashraaf printing house *
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‘Lol '/ Exemple (1) :
% ':;i 7
A numbered card is selected randomly from a set of similar cards numbered

from 1 to 24 Find the probability of getting a card carries:

A a multiple of 4 B a multiple of 6

¢ a multiple of 4 and 6 together. p a muitiple of 4 or 6
g a number divisible by 25

e n
HORY :
g 2 positive integer less than25 9 10 11 ﬁ

13 14 15 {3

Solution
Sample Spaces ={ 1, 2, 3, ..., 24} 17 @ 19 B
ni(s)=24 :

21 22 23 [p2}

A Let A be the event of getting a muitiple B |et B be the event of getting a multiple

ofd of 6
~A={4,8.12,16,20, 24} B={6,12,18, 24} ,n(B) = 4
. n(B) 4 1
n(A)= 6 - e
n (A & 7 PE =<5 ~ 28~ %

i i e R Rl S

C Let C be the event of getting a multiple of

4 and & logether.
C=({12,24}, n(C)=2
n(C) 2 1
PO= T "= = 12

E LetE be the event of getting a number
divisible by 25. This event is impossible.
Why?.

E=0 nis)=0

- P{E) = zéro

Refer to the given example:

D Let D be the event of getting a multiple of 6 or
amultiple of 4 S

D={4,8.12,16,20,24 6, 18}
niD)=8

n (D) _ 8 1

P(D) = e AT

F Let X be the event of getting a positive integer
less than 25. This event is certain. Why?

x={1,2,3,..,24}

S N(X)=24 =n(8)
n () n(s)

PRESE - e

'Impossible event (@): an event can not be occured.
The probabity of an impossible event = zero

@ Certain event ( 5): an event whose outcomes are all possible outcomes

The probability of a certain event = 1

* Mathematics - Second Preparatory Second Term - Al-Ashraaf printing house
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— |

As illustrated in the OPPGS“E figure, Impossible event Certain event
] < ]

where P(A) € [0, 1] . { l :
1 1 3
It is possible to write the probability as a g a 5 g 1
fraction, decimal or percentage. 025 050 075
Rl 0% 25% 650% 75% 100%
90 Practice

1 Selecting randomly a card out of 40 similar cards in @ box numbered from1 to

40. Find the probability of getiing a card carries:
B a number is divisible by 3.

D an even number is divisible by 3.

A" an even number.

€ a number is not divisible by 10.

E' a prime number is less than 20.
2 . Drawing randomly a colored marble out of a box containing 12 red marbles,

18 white marbles and 20 blue marbles.

Find the probability of selecting:

A a white marble. B ared marble.

C a yellow marble. D anon - red marble.

E a red or blue marble.

) Exemple (2)

{

o
Unlo!

In a survey of favorite weight of a package of wash powder. The manufactufin
company asked a group of 300 Ladies using this product. The following table lists th

|

300

results:
Weight (in gm) 125 250 375 500

ladies

I: Selecting randomly a lady, what is the probability to choose:

A 125 gm B 250 gm € 375 gm ®" 500 gm
i: What is your advice to the manager of this company according to the resul
of this survey?

Mathematics - Second Preparatory Second Term - Al-Ashraaf printing house *
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5 First: ,
| i - ) 120 a0 2

A The probability of choosing 125gm = 555 = 455 = r = 04 = 40+

45 15 3
& The probability of choosing 250 gm = Eﬁ = %m0 = 39 = 0.15= 159%
32 8
The probability of choosing 375 gm = -5,35 = 956 = 3¢ = 0.32= 32%
¥ 39 13
 The probability of choosing 500 gm = 355 = g = 013= 13 %
D

Mote that:

° It is possible to write the prohabilitysin the form of a fraction, % decimal or a percent.
For instance, if the probability = =g then the probability = 55 X (100) % = 15%

Second: Write down your advices to the manager of the company, discuss it with your
classmates and keep the report in your portfolio file.
o i
! Practice

The following table shows the results of a survey of favorite transportation means
to go to school.

Transportation h

N A i [
Mumber of

3 12 # 66

$elegting randomly a student. Find the probability in percent of choosing:

A abususer ¢ a private car user.

g 2 bicycle user. p. on foot walker.
m{;’ Exemple (3)
w

Alife insurance company has found in a sample of 10000 men, between 40 and 50
ygars old, 67 are dead in one year.

A : - :
What is the probability of a man to die between 40 and 50 years old in one year?

& ~ Why are these results important for life insurance companies?

* Mathematics - Second Preparatory . Second Term - Al-Ashraaf printing house
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€ If the company signed life-insurance contract with 50000 men between
40 and 50 years old, then how many death-benefits should be paid in one

year.
Selution

S ——
A Death probability = 000~ 0-0067
g Life-insurance companies are interested in experimental probability to find the
insurance- rate ( instalment).
€ The estimated number of death-cases in one year = death probability X
number of insured persons = 50000 * 0.0067 = 335

r 1
i 1]
- L] )

(00] .. Practi
Lot actice

in producing 300 electric lamps, 18 units found defective.

A What is the probability of a unit to be a defective unit?

B What is the probability of a functional unit?

C |s it possible for a unit to be a functional unit and out of order
unit in the same time?

D Find the sum of the probability of a defective unit and
the probability of a functional unit. What do you observe?

g If a daily production of this factory was 1600 electric lamps. Find the number
of the functional units in that day.

Mathematics - Second Preparatory Second Term - Al-Ashraaf printing house *
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UNIT FOUR




You will ilearn

“ Relation between
areas of two
parallelograms.

“:Relation between
area of a
parallelogram and
area of a rectangle.

“To calculate area of

a parallelogram.

“Relations between
a parallelogram
and a triangle with
commaon base and
drawn between two
parallel lines

“To calculate the
area of a triangle.

Key-Terms
“Area .
“ Parallelogram.
“»Rectangle .
= Triangle .

~Base.
“Altitude .
“Two Parallel lines.

Think and Discuss

Use what you have learned before to find answers of the

following questions:

& What is the definition of a parallelogram?

@ What are the properties of a parallelogram?

@ Is the distance between two parallel lines constant? Explain
and give examples of real-life situations.

@ Are rectangles, rhombuses and squares special cases of
parallelograms? Why?

The altitude of a parallelogram:

in the opposite figure: ABC D is

a parallelogram. If we consider
'BC asabaseandif

DE L BC, then the length of

DE is the corresponding

altitude of the base BC . =

If we consider AB as a base of the parallelogram and if

DF L AB .
then the length of DF is the corresponding altitude of

the base As .

NEIERGELE The altitude of the

parallelogram corresponding to

the base BC is congruent to

DE where;
DE=xy=BLwhy?




il S'e. ‘ '
|

! e s ﬂ-ﬁﬂ.
h: &{W Practice

Determine a base and the corresponding altitude in each case of the following
parallelograms:

‘Surfaces of two parallelograms with common base and between two

parallel straight lines, one carrying the base, are equal in area. s
S MMM‘ b b A b Mk kbbb b kb b A by -a.-_.- L ] ey ‘.".

A

P
)

Given: ABCDand E B CF are two parallelograms with a common base sc and
BC W\ AF

RTP: area/. “ABCD=area/. “"EBCF

Proof: - A DCFistheimageof AABE - Transiation of magnitude
BC in the direction of & c
~ADCF=ABE Translation is isometry

~areaoffigure ABCF-areaof ADCF =
area of figure ABCF-areaof A ABE
~areaof - 7ABCD=areaof Z 7EBCF
(Q.E.D.)




| ||

m Let's think

——

Iin the opposite figure:
L 7ABCD, AE L BC

_ ——

If br 1+ BC,then A DCF is the image of
A A B E by translation with magnitude .

in the direction of

What is the relation between area ©—_7 AB C D and area of rectangle AEFD?

Corollaries

Paralielogram and rectangle with common base and between two parallel
straight lines are equal in area.

area of rectangle = length = Width
area of rectangle AEFD =EF x AE = BC x AE why?
Thus, areaof ~ 7 ABCD=B CxAE

The distance between two parallel lines is always constant.

if BC =YL, then
area/_“ABCD
areas _“XYLM

i
ey
9]
X

1]
=
—
®

What can you conclude?
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Parallelograms with bases equal in length and lying on a straight line, while the op-

posite sides to these bases are on another straight line are equal in area.

s
W' Practice

1 In the following figures:

Show that all the three parallelograms have equal areas.

3 In the national project "Build up your home", a piece of land is divided
as illustrated in the opposite figure:

Is the area of piece number 15 = the area
of the pieces number 16?7

State the number of piece of equal

areas. Explain your answer.




Let's think

- —
In the opposite figure: BC \\ AF ,
ABC D, and E B C F are two Parallelograms ) j
‘Ec is adiagonal in Parallelogram EBCF c
area AEBC = area of Parallelogram EB C F
-. area Parallelogram EBC F = area
~areaAEBC = area of Parallelogram AB C D

E 3
jox]
W

Area of a triangle is equal to half of area of a parallelogram if they have a com-
mon base lying on one of two parallel straight lines including them

" Practice
In the following figures xv \\ AB :
Show that the shaded area is equal to the half of the area of Parallelogram AB C D

: D X




il SOHZJ I

g} Let's think

In the opposite figure:
ABCD is a Parallelogram
areaof trainge EBC = area of Parallelogram AB CD

Area of the Triangle = - of the length of the base X its Height

@ The height of a triangle is the length of the perpendicular line segment drawn
from a vertex to the opposite side.

(2 F] perpendiculur line segments of a triangle intersect in one point.
oa D)

ey .,

W‘ Practice

‘1 In the opposite figure: A AB C is a right angled triangle at A,
AD | BC
Complete:
area of the triangle ABC = 5 AB x.....c........
area of the triangle AB C
& AB x i = BG s -
LetAB =4cm and A C = 3cm. What is the length of ap ?

1l

n|
V1]
@]
%

‘2 In the opposite figure: ABCDisa square with
perimeter = 24cm,
E is the midpoint of B
Complete:
AB= cm, CE= cm
area of the triangle AEC = cm?




In the opposite figure:
ABCDis a parallelogram, E€ AD,

BE n ¢D ={F}
Prove that: area of the triangle A F D = area of the triangle EF C

Given: Z7ABCD, BE n cD = {F}
RTP :areaof AAFD=areaofa EFC

Proof - . area of A AFB =%are.a of Z_“ABCD (corollary)
:.areaof AAFD+areaof ABFC= areaof ~7ABCD(1)
v areaof AEBC=Jareaof Z7ABCD _ (corollary)

.areaofsEFC+areaof ABFC = areaof Z_/ABCD (2)
from (1) and (2), we have:

areaof AAFD=area of AEFC (QED)
@L&t‘s think

In both figures Aand B :

ABCD is a parallelogram.
Why is area of Fig.(1) = area

of Fig. (2) ?



You will learn

“Relation between
the areas of two
triangles.

Key-Terms
“Area of a Triangle

2 Eq Ua It { O -_ __
-~ of Two Triangl

Think and Discuss

When two triangles are
congruent, can you say that
they have equal areas?
When two triangles have
equal areas, can you say
that they are congruent?

r-'":

Two triangles which have the same base and the vertices

4 mhm base on a straight line parallel to the base have
; the same area.

-

o
Given: ap WBC , AABC
and A D B C have the
commeon base B C
R.T.P:areaof A ABC = area
of ADBC

——i | il

- _—

Construction:Draw A - BC and DF L BC

- i — ——_ - B
Proof:-- Ap WBC, AE | Bcand DF 1 BGC

~AEFDisarectangle, AE=DF

~areaof A ABC =%BCXAE(1).

araau‘faDBC=%BC><DF=%BC><AE(2)

From (1) and (2), we have

~areaof AABC=areaof ADBC

(Q.E.D)
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- i’ ;!sl _ | Practice

‘1 In the opposite figure:

AB // DC , AC N BD ={M}

glnmplehe and justify each step of your answer:

* area ofA AD B= area because
é area of A D A C= area because
€ areaofa DAM = area because

‘2 In the opposite figure:
AABC, Xe aB ,YE AcC,
- o
XYy //Bc ,M€ BC
Complete: areaof A XMY = area

area of figure AXMY = area Why?

Corollaries:

0 Triangles of bases equal in length and
lying between two parallel straight lines

are equal in area.

-— —
AY /I Bc ,BC=EF=xy
- areaof A AB C = area of A DEF=areaof.&XYM=% LK

9 The median of a triangle divides its surface into two triangular surfaces
equal in area.

Note that:

AD isamedianof AABC (BD=DC=L)
s.areaof AABD=areaof AADC= % LXh




€ Triangles with congruent bases on one straight
line and have a common vertex are equal in area.
areaof AABC=areaofAACD=areaof AADE

e
) Practics

— e

aABCwilhamedian_E-, Ee€ AD,draw BE and cE
Provethat: areaof A ABE=areaof AACE

Complete

- AD is a median in the triangle .
~areaof AABD=area. .
T is a median in A EBC

~areaof AEBD=area (2)
subtracting (2) from (1) | then
areaof AABE=. .

Inthoopposlrtnﬂgure

AD /BC EE BC ,Fe ‘BC where
BE=CF, AF n ED—{M}

prove that :

first: area of A AME =areaof ADMF
Second: area of the figure ABE M =
area of the figure DCF M

Proof:

—_—

AD /l EF,and Ao A E F and
ADEF have a common base EF
- areaof AAEF=areaof ADEF
subtracting area of A ME F from both sides, then

areaof AAEM=areaof ADFM (1) (LQ.E.D)

Mathematics - Second Preparatory Secend Term - Al-Ashraaf printing house
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“BE=CF, D \ 8C

~areaof AABE=areaof ADCF (2)
Adding (1)and(2) we have:

area of the figure ABEM = area of figure DCFM (Q.E.D)

p—
%e . Practice

Show that all the shaded figures have equal areas ( Use given information):

A B ©

g TP TeT T Laahatta s u 010 440 s a b b amaant s ad 0 DN b A

-r_,—__,—\_,—..

Irtwa Irinngies are equal in area and drawn on the same base and in one

E side ufil: then their vert:ces Ile on a straight Ime parallel to this base.

R TN L F ) ST FE RN R Y RAT EVRFRA L CEFENNENES EL SR ARLUEFF P E S FETAEET RN AT TN ELINA TN

Given: areaof AABC=areaof ADBC.

BC is a common base

.:vl
‘_{..*.‘ .ﬂw.-.'r.-.'v.*'._'.\'}:ﬂp_i'.'“’

-

bbb L i A L AL

.
RTP: Ap\BcC

Construction:

_—

—_— -—
Draw AE L BC , DF | BC




" J
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. Proof: -areaof AABC=areaofADBC
, ~gBCxAE=45BCxDF

~AE=DF
—_— - ——
 AE L BCc , DFL BC
.. AE [l DF
. . - il
- Figure AEFD is a rectangle Thus: Ap // BC

@Let‘s think

¥ In the opposite figure:
B, C, D, and E are collinear , where
BC=DE

If area of A AB C = area of A F D E. What
can you conclude ? Explain your answer.

g

‘2 In the opposite figure: D € 8c A & F&
BC=EF
If:
areaof AABC=areaof ADEF
What can you conclude? Explain your answer.

-— .
Note that: AF // BC . Why?

Exemple

ABCDis a parallelogram , AC N BD = {M)
E€ AB wherearea of A AME = area of A AB C
Prove that : The figure B E C D is a parallelogram.
Proof: - area ofA AME = areaof A ABC
Subtracting area of A A BM from both sides
. area of A B ME = area of A BMC
and both triangles have the common base
BM andin one side of the base BM .

Mathematics - Second Preparatory Secend Term - Al-Ashraaf printing house
. :




PDF

- Compressor e | ' |
p—
-
.. CE /l BM (1)
~* The figure A B C D is a parallelogram
- -
.. BE /l bC (2)
from(1) and(2) the figure DBEC is parallelograr

= Wl
‘@9 . Practice

——

“1" In the following figures all the colored triangles have the same area . Explain
_ why AD// BC

D A

‘2 In the opposite figure:
A B C D is a quadrilateral, where
X is the midpoint of AD and Y is the midpointof BC
area of the figure ABYX = area of the figure DCYX
Prove that: AD // BC

Problem solving Tip c
Draw BX , Cx
Ina XBC, xv Iisamedian, what can you conclude?
areaof A AXB =area ... why?
AD // BC Why?
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You have learned before that the You will learn

rhombus is a parallelogram whose %To find the area of
sides are equal in length. a rhombus.
% What is the Relation between the %To find the area of
diagonals of the rhombus? a square in terms
& How can you calculate the area of its diagonal.
of the rhombus? %To find the area of
Area of the rhombus: a Trapezium.
@ i the side length of a thombus Key - terms
is band its height is h, then % Square.
::t;.ea of Rhombus = bx h % RioHbUS.
area of the rhombus % Trapezium
“Area.

= base length x hefght

@ Let's think

is D E =D F? Explain,
o, el
||ii w . Practice
‘A find the area of the rhombus ABCD
ﬁ“ area= ...
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i 4 Perimeter of rhombus AB C D = 24cm, D E = 5cm

area =

‘2 You know:
The diagonals of the rhombus are perpendicular and bisecting each other. Refres
to the opposite figure, complete:
area ofrhombusABCD =2area AABD

- 1
= B = BDx

x BD x 2

a The Square is a rhombus whose diagonals are equal in length.

T
@.Pﬂ Practice

Find the area of the following figures:

re = . of the square of the fength mmﬁmmj

v A rhombus whose side length is 12cm and whose height is 8cm.
“2 Arhombus whose diagonals length are 8cm and 10cm.
¥ Asquare whose diagonal length is 8cm.
@ A rhombus whose perimeter is 52cm and the length of one of its diagonal is 10cm.
" A rhombus whose perimeter is 60cm and the measure of one of its angles
is 60°.
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A Trapezium is a quadrilateral whose two opposite D
sides are parallel. The two opposite sides are called
bases and the other two sides are called legs.

base

In the opposite figure:

AD, BC amhamoftheTrapoziumAECDG
AB and DcC are legs of the Trapezium ABCD

A Trapezium has only one height which is the perpendicular distance
between its bases

@1 Let's think

Does the diagonal of a trapezium divide it mto two triangles with equal araas‘?
IfABCD is an isosceles Trapazium in AB DC
rism(«B)=m (<2 C)?

Draw Ae L BC and DF L BC

Explain your answer.
Isosceles Trapezium:
if: AB C D is a Trapezium with AB = C D, then

@ The base angles are equal in measure.
m(<B)=m (< C), m(<A)=m(<D)

@ The diagonals are equal in length AC = B D
AC nBD ={M}
~AM=DM, BM=CM

© The isosceles trapezium has only one axis of symmetry (L) which is the perpendicular
bisector of its bases.




Right Trapezium

Aright Trapezium is a Trapezium whose one of its legs

D
is perpendicular to its two parallel bases i
In the opposite figure: pc L 8C and cp | AD . Z
The height of Trapezium = The length of ¢ c L -
Middile base of Trapezium

A middle base of a trapezium is a segment XY whose endpoints are the
midpoints of the non-parallel sides of Trapezium ABC D

| Note that: | g
xy flec [/ AD v
The length of xv %(AD+BC) afi

c i
soa, B

W Practice

Find the length of the middle base of a trapezium whose two bases lengths are
7cm and 13cm.

Area of trapezium:

Area of trapezium ABC D =areas ABD +

b
o¥ g *a E
area A DBC i
1
—?—ADPCBF + ?BGKDE
Ebh + Ebth
%{b +b,)h

C

Area of a Trapezium = half of the sum of ie[jgﬂ]_s-dﬁ.the-_tﬂﬁ parallel bases * height. )

[FE=RTET The middle base of the trapezium is parallel to the two bases and its
length is equal to haif of the sum of their lengths

( Area of a Trapezium = the length of the middie base > its Height.

-~ el
W Practice

Find the area of each of the following figurers by using the given data
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Think and Discuss

During displaying examples and applications in the
multmedia lab.

Usama Said:

Reflection, translation and rotation
are isometry, because the figure and
its image are congruent. This means
corresponding sides and angles are
congruent .

Ahmed Said:
Exercises figures displayed on the

screen are similar to real figures. Corresponding angles are
congruent, but corresponding sides are proportional.

Is the Polygon ABCD similar to the polygon XYZL? Why?

Two polygons are similar if: )
> The corresponding angles are congruent
~ (O The comresponding sides are proportional.
In the opposite figure
‘s>, Exemple :

You will iearn
% The concept of
similarity.
% Similar of Polygons.
% Similar of triangles.
Key-Terms
% Similar.
% Proportional sides.

% corresponding
angles.
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m {dﬁ A') m (_.{. A]. m (z.. B') =m {‘: B},
— m(2C) =m(.C),m(.D) = m(.D)

The polygon ABCD is similar to the polygon AB'C'D’.

Note that;

€ The order of corresponding vertices should be kept in giving names of similar
polygons, Similarity is denoted by the sign ( ~ ). Fig. AB'C'D" ( ~ ) Fig. ABCD
means two similar figures.

@ The proportional ratio between corresponding sides is called the ratio of enlargement
or drawing scale.

Notice: If the proportional ratio = 1, then the two polygons are congruent.

© Al the regular polygon that have the same number of sides are similar. why?

D it two polygons are similar, then the corresponding angles are congruent and the
corresponding sides are proportional as well.

i@ Think: The square and the rectangle are not similar although the
corresponding angles are congruent . Why?
The corresponding sides of a square and a rhombus are
proportional but they are not similar.
P '
‘(00) s Practice

¥ Which of the following pairs of polygons are similar and why? write the similar
polygons following the same orders of corresponding vertices.
A 5c

o i) m
A -l_-h—

¥ B B A 3cm

4 cm

t I dcm




—

. Similarity of two triangies

| , definition :

Two triangles are similar if there exists one of the following conditions : ' -
> The corresponding angles are congruent.
> the corresponding sides are proportional.

i e o s e S

Exemple :

In the opposite figure: ABC is a triangle in which A B = Scm, BC = 6cm,
AC =4cm, and D € a3 where AD = 3cm,

pe WBC «DE n AC ={E}
‘A" Prove that & ADE ~ 4 ABC,

‘B Find the length of DE and Ae

3 - I- 'iu /r -
~ DE \ BC -

-~ m(«ADE)=m (z B), m (< AED) =m (< C) Why*
- A is common in & ADE and & ABC .
. & ADE ~ & ABC corresponding angles are congrl_mnt. So:

AD _ DE _ A 3. BE _ AE
AB BC AC 5 6 4
DE = 278 = 36cmand AE = 225 = 2.40m
e '
‘grﬁ% ! Practice
Using the given in the opposite figures. 5
@ Prove that

& A DEF ~ 4 ABC

‘B Penmeterof & DEF _ yo atio of the similarity
© Perimeter of & ABC

Note that|:

the ratio between the perimeters of two similar triangles_
= the ratio between any two of corresponding sides
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Think and Discuss

You know from Pythagoras Theorem that You will learn

if 2 ABC is a right angled triangle at B, then & Cor;verse of
p oras
(ACY? = (AB)? + (BC)2 i

Now, we will learn the converse of the % Using pythagoras

pythagorean Theorem. ; theorem on salving
Converse of Pythagoras Theorem: probiems.

In a triangle if the sum of the areas of two squares
on two sides is equal to the area of the square on the
third side, then the angle opposite to this side is a right
angle.

€. in A ABG, if : (AB)? + (BC)? = (AC)?
then: m(<B)=90"and A ABC
is a right angled triangle at B.

The converse of Pythagoras Theorem
can be rewritten as:

In a triangle if the square of the length of a side is equal
to the sum of the squares of the lengths of the other two
sides, then the angle opposite to this side is a right angle.

Corollary:

A

in the triangle ABC, if ac is the longest side
and (ABJ? + (BC)? # (ACY, .
then A ABC is not a right triangle .
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You will learn

%, To find the
projection of a point
on a line.

% To find the
projection of a line
segment on a line.

%, To find the prjection
of a ray con a line.

% To find the projection
of a line on a line.

Key-Terms

% Projection.
% Paoint.

% Line segment.
% Ray.
%, Straight line.

Projections

Think and Discuss

A piece of chalk falls down on the earth:
Does it fall down vertically (perpendicular to the earth)?
Does it leave a mark on the earth?

In the opposite figure:

L is a straight line, A and B are two
points, where A¢ Land B € L.

, | - B

e - i
Drawaa L L, where A’ e L. B
The point A" (the point of intersection
of AA* and L) is called the projection
of AonlL.
LBEL . The projection of B on L is itself.

Note that:

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

& lf_ih-llﬂlﬂ‘-'ﬂ.smthnﬂmiqmﬂna,m
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The Pm};eutlnn of a Hheﬁeghmntﬂn a gl'wn sfralgl'ft Iine

| . = —

Finding the projection of Iine segment Ag ona line L.
if - A'is the projection of A on the straight line L
and B is the projection of B on the straight line |,

then ag- is the projection of A on L.
L

b= = PRURE—

., —
o

Il i C < 5 and C s its projection on L

thenC e pp

@..j Practice

The following figures illustrate segments in different locations. Complete by writing
down the projection of each one as shown in the first example:

\

" o N
.’,I’"‘

s

]
- D C
The projectionof ag onlLis  The projectionof cp onlL The projectionof g onlL
AB B unancaminng s
¥
i N M A
i I 1
| | |
L 2 i 1 1 B
- i o - o : : 1
r X Lh I L o
/ e e -« s .
v

The projection of %y onlL The projection of MN on L The projection of Ag onL

05 i, e B e,

Y
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Mote and Discuss:

r
@ The length of the projection of a line segment on a given line is less than or equal to l
the length of the segment itself.

@ When is the length of the projection of a line segment on a given line equal to
the length of the segment itself?

© When is the length of the projection of a segment on a given line equal to zero?

Finding the projection of sg onL. D
A is the projection of Aon L g
Note that [l o '
B'is the projection of Bon L. l ! A
— — | |
If D€ aB D& aB | I :
and D' is the projection of D on L, F: J‘: I'I
e
then Deas - LDFI L [ >
- 0] -_* - _F-
- The projection of ag onLis pAp :
Observe and complete:
" B
I
I
I
I
L | L Jﬂk ]
- 1 e < - >
The projectionof Ag onLis........ I ag L L thenTheprojectionof og onLis ... ...

@ Let's think

@ What is the projection of a line on a given line?
‘B Can the projection of a line on a given line be a point?

‘€ Explain your answers by drawing different figures of a projection of a line on
a given line and keep it in your portfolio file.
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Practice:(1)

In the opposite figure: m (. B) =m (. ACD) = 90
Complete:

—_—

@ The projection of Ap on cp IS covvieiinn,

-

@ The projection of ac on ¢p IS .o,

e

@ The projection of ac on ag is ...

A {rey
W Practice:(2)

in the opposite figure:
ABC is a triangle, with AB = AC = 5cm,
and BC = 6cm.

Find:

i

@& The length of the projection of Ag on g . ©

@ The area of the triangle ABC.

e
W Practice:(3)

In the opposite figure:

a8 N cp ={E}. Eis the midpoint of ¢cp . o
AC = 16cm, AE = 20cm,
BD=BE = 10cm.

Find:
@ The length of the projection of BD on ¢cb

-
Q The length of the projection of aB AB ON CD,

) T @
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In the opposite figure:

(1) ABC is a right angled triangle
atA. ABNM, ACFZ and BXYC
are squares drawn on the
sides of the triangle ABC,

You will learn

Y Euclidean
Theorem.

“ Applications on
Euclidean theorem.

—
9 Draw aAp 1 BC and
intersectsitat D and intersects
"Xy at E. Draw BF and
“AY as shown in the opposite

figure.

m (.~ BCF)= m (2 YCA)

A BCF = a YCA Why? 7
area of A BCF = -;—the area of the square ACFZ Why?

area of A YCA = the area of the rectangle EYCD Why?

Thus: the area of the square ACFZ = the area of the

rectangle EYCD
AC2 = CDxCY Why?
~AC?=CDxCB

= The length of the projection of A G The length of the hypotenuse B¢
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Euclidean Theory:

In the right-angled triangle, the area of the square on a side of the right angle :
is equal to the area of the rectangle which its dimensions are the length of the
projection of this side on the hypotenuse and the length of the hypotenuse

i.e. ABC is a right angled triangle atAand AD L BC, alors

BA? = BD x BC
CA2=CDxCB

Corollary:

.
' Practice

In the opposite figure:
A DEF is a right angled triangle at D, oN L EF
EN = 9cm and NF = 16cm

Complete:
(DE¥ =ENxEF (Euclidean Theorem)
= S ~DE=......cm
(DF®2 =FNx..... (Euclidean Theorem)
S - R SR S e
(DN)2 = NE x NF. Lo )
2 e Roees ~DN=.....cm

§ Let's think

Is DN x EF =DE xDF ? Why?
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You will learn

% to determine the
type of a triangle
according to its
angles

Hey-Teems
= A right angled
triangle.
% An acute angled
triangle
% An obtuse angled
triangle.

i Triangles o ng
/| to their Angles

Think and Discuss

Fig. (1) Fig. (2) Fig. (3)
B is aright angle < Bis an acute angle < B is an obtuse angle

% The length of AB , does not change in all figures.

The length of BC , does not change in all figures, Does it
mean the length of Tc_changes according to the opposite
angle?. :

Complete by writing >, or=or <:

in Fig. (1) = m (<B)£90° - (AB)2 + (BC) .......... (ACJ?
in Fig. (2) .. m(<B)<90" . (AB)+ (BCP ......... (AC)?
in Fig. (3) «~ m(<B)>90" - (ABR+ (BC) ......... (AC)?

when is m (_~ B)= 90°7:
Determining the type of triangle according to its angles, in
case of knowing the lengths of its three sides.

We compare the square length of the longest s.ir.lie of
the triangle and the sum of squares of the other two sides
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I If the
~sguare length of the longest side is equal to the sum
I of the squares lengths of the other two sides, then the
triangle is a right angled triangle.

In & ABC:

. <« B is aright angle.

I If the
square length of the longest side = sum of squares
lengths of the other two sides, then the triangie is an

cbtuse angled iriangle.

< B is an obtuse angle.

i If the

square length of the longest side < the sum of
squares lengths of the two other sides, then the C
friangle is an acute triangle.

Determine the type of the angle which has the greatest measure in A ABC, where
AB =8cm, BC=10cm and CA =7cm
What is the type of the triangle according to its angles?

Selution
- The greatest angle is opposite to the longest side.
- <A is the greatest angle in A ABC, since BC is
the longest side. (BC)? = (10)2 = 100
ABZ + ACZ = (B)2+ (7)?
=64 +49 =113
- (BC)? < (AB)? + (AC)? -+~ As an acule angle

2 Ais the grealest angle

¢ A ABC s an acute angled triangle
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