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Dear students:

It is 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 lo 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 1o 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 book has bEEﬁ divided into units each unit contains lessons. Colors

the properties of flgtll‘(-"‘-i- ngua] level of prev een taken into
consideration . )u' i

r great mtere here is to h@p you get the
el'f-stu.dy skills.
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The used Mathematical Symbols

N gThe set of natural numbers i Eperpendicular to

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

7 %The set of integer numbers I/

Q gThe set of rational numbers AB ELine segment AB

%The set of irrational numbersg AB %Ray AB

?The set of real number AB Estraight line AB

¥ a §Cuhe root of number a — ESimilarity

Closed interval

less than

less than or equal to

N

la, b[  Open interval

[a, b[ EHaIf-open (closed) interval > Gearter than

la,b] %Half-npen (closed) interval = Gearter than or equal to

%probability of
-occuring event (E)

-oo,a] %Infinte interval P(E)

= _congurence




(3x —2) (x +3)



Lesson
One

You will learn
L, The meaning
of factorizing
an algebraic
expression
® factorizing a
trinomial

HKey-Terms

% Factorizing.
% An algebraic
expression

%, A trinomial

....;——-r'-"'c-

L e . e g

Factorizing Trinomials

Think and Discuss

You have learned that :

Factorizing an integer means to write it as a product of
two or more factors.

For example:

12=3 X 4,12=-3 X 4or12=2 X bor........

We have learned before to factorize by taking out the
highest common factor H.C.F:
For example:

6 x? y2 - 9 x3y = 3x2%y (2y - 3x)

[

260 . “Practice
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+ X +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 X-1 3
expression (¢ + 7x + 12) into two 2 X8 8
factors? 2 X 8 8
First: Factorize x2 into x X x 3 *x4 @&

3 X 4 -7

Mathematics book - Second Preparatory,
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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, 32 +7x +12 = (x +3) (x +4)

{5} Practice

™
(0.0) o

i

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

W N =

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

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.

\aﬂp\/ Exemples :

R Y

1 Factorize the expression: x* - 5x + 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 -8.
Thus, x? - 5x +8 = (x -2) (x -3) Thus, x? - 5x -6 = (x + 1) (x - 6)

3 Factorize the expression: !y - 44 + 18y

e

o The expression should be orderd according to the descending exponenets of y.
The expression will be: 3y* + 18y - 48
e Naote 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 = 3y - 2) (y + B)

Student’s hook - Second Term
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4 Factorize the expression: m? - 6m2n + 5n?

Solution
@ mis factorized as m? x m?
@ Look for two numbers whose product is (5n2) and whose sum is (-6n). They are

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

oy, e

‘9 g_'\ ol

o= Practice
Factorize each expression of the following:
$ <+11x+10 2 x2-7x+10 & x2-3x-10

4 x2-7x+12 & x2+4x-12 6 x2-x-12

D x2-8x+12 & y2-20y+51 9 y2-50y-51
10 5x2-10x-15 11 x*-9x2+ 20 42 x® - 3x? - 28x
13 X°-5xy-24y? 14 b?+3bc-10c? 1§-x2+2x+63
v v

Seconed: Factorizing Quadratic Trinomials of the form ax? + b x + ¢, where a # +1

You know that:

(2% -3) (5x + 4) = 0%+ [8x + (-15):)) + (-12)

e ks e | e i

M

& L ] 4
2% X Bx Product of inner terms + product of outer terms -3 % 4

ie. (2x-3)(5x +4)=10x2 - 7x- 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 éxpression.

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

S 10x2-Tx-12 = (2x - 3)(5x + 4)

* Mathematics book - Second Preparatory
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r\:‘@b@/ Exemple (1)

Factorize the expression 3x7 + 7x -6
Solution
Note that 3x2 = (3x) (X ) while -6 is factorized as lollows

1 %X -6,-1 %X 6,2 > -3or-2 < 3. Observe the following triais to get a true answer;

Fig. (1) Fig. (2) Fig. (3) Fig. (4)

In fig. (1): 1 3x X -6 + x X1 =-17x # Mdde Term (False).
In fig.(2): 13 X6 + x xX-1=17x # Middle Term (False).
In fig.(3): :3x X -3 + x X2 =-Tx # Middle Term (False).
In fig. (4): :3x X 3  + x Xx-2= Tx = Middle Term (True).

= 5 3x2+7x-6=(3x-2)(x+3)
\(’;@/) Exemple (2)
-

Factorize the expression 15x4 . 21 22 - 6x2z

@ The expression after the order is - 15x4-6x%z-21z2 . Note that HCF = 3 -
the expression = 3 (5x* - 2x%z - 7 z2)
e_-_The third term is negative

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

. The expression = 3 (5x” - 7z ) (x° + z)

Student’s hook - Second Term B %
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‘L@! Exemple (3)

w0

Factorize the expression 6m? + n (2 n -7m)
Solution
The given Expression =6m?+ 2 n? - 7nm

= 6m? - 7nm + 2n? = (2m -n) (3m -2n)
N [1-Rd; =\ 88l You can check your answer by testing muitiplication visually to get the

original expression, before the factorize.

First : S_ﬂ Complete: the missing terms to get true factorization :

1 3x2+7x-6 =@3x - ... | o * )
P22+x-6 = (et )X - )
@52-2x-7 =(5x - ..) X+ ..)
4 6x2-1Mx-10 = (2x - ....)(.... + 2 )
PIEH0x+8 =(...+4 )N x + ...)

Second: & Factorize each of the following expressions:

& 22 + 3x +1 2 2y?+5y+3 3 3a’+7a+2

4 522 -7z+2 S Bx2-11x+3 6 IMm2-19m+6

7 5x? - 3x -2 8 3y2+7y-6 9 2m? -9m -5

10 822 + 2z -3 11 5a° - 18a + 16 12 8x3 - 27x2 - 20x

13 6x2 - 47 xy - 63 y2 14 10a2 + 11ab-18b2 45 3x2 -20xy- 7 y2
16 7x* + 23 x2 y - 30y? 17 6a2-19ab - 7 b? 18 5y*-4x(Ty+3x)

19 18x° + 33x% - 30 x 20 25m - 10 + 15m?

21 2152 y2 +6 x? y3 - 15 x%y* 22 a?b? - 24a b? + 143 b?

Third: The area of a rectangle is (2x? + 19 x + 35 ) cm?. Find the dimensions of the
rectangle in terms of x, then find the perimeter of the rectangle, when x = 3.

* o Mathematics book - Second Preparatory|
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B—FEEOrZing

the Perfect-Square Trinomials

Think and Discuss

You have learned before:
(2x-3y  =4x2-12x+9 You will learn
(5y + 7x)¢ =25y2+T70xy + 49x2
(L2-5m)2  =L%-10L2m + 25m?

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

L%-10L2m +25m2are called perfect-squares.’

Key-Terms
Note that

% a perfect-square.

& To factorize
perfect-square
trinomials

@ Each of the first and third terms are perfect squares.

@ 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 = .
First term + Third term
= e
the sign of the middle term

Ex. 9x2-30x+25 = (\f'gxz—_ xr@)z = (3x -5)
‘\\\—-__//

L4+ 14L2m+ 49m?2 = (/L' 4+ v4am2)2 = (L2 + Tm)?

Note that

€ Take out H.C.F, if existed.

9 To order the terms descendingly according to the exponent

Student’s hook - Second Term

of one variable.




.._."'E ?-wu} 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 € 493a° + 70ab? + 25b*

&QFET_E%

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

= (6x - 3)?

8 m? + 4 m - 4 is not a perfect-square, where the third term is negative.

and 9= (3)2 the first and third terms are perfect-

€ 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)(5b?) = 70ab3=

Middle Term.
. The expression 49&2 + 70 ab? + 25 b* is a perfect-square trinomial and the

expression = (7 a + 5b?y

-~
"' ) Exemple (2)

Yololy

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

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

olution
A The middle term =+ 2 (v firsttern X Vihindterm ) = = 2 (2y}{(11) = + 44y

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

=(2y £ 11)2
25a” = (5a)?
B The middle term = -30 ab = 2 (5a) X square root of the third term
The square root of the third term = Nashasll -3b
2 X 5a

The third term = (-3b)2 = 9b2

. The perfect-square trimnial = 25a° - 30 ab + 9b. the expression= (5a - 3b)’ :

o Mathematics book - Second Preparatory
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90l e Practice
Complete the missing term in the expression .. + 12 x2 +36 to make a perfect-

square trinomial, then factorize it:

k&é}) Exemple (3)

=3

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

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

== (sl
90 .o Practice

Use factorization to evaluate: (574)2 - 2 X 574 X 573 + (573)2
240 Exemple (4)

\\m&\)/ xemple (
N g

Factorize each of the following expressions:
@ 5x3 +50x2 +125x B 40 a’b- 50 a* - 8b?
Solution
A Take out H.C.F;
-~ The expression = 5x (x*+10x +25) = 5x (x + 5)2
B The expression = 2[20a2b - 258" -4b?) descending order according fo the exponent of a;
= -2(25a" - 20a’b + 4b?)
=-2(5a" - 2b)?

Student’s hook - Second Term n *

N




1 §l Fill in the blanks to get a perfect-square trinomial:

A dx? ..+ 1 B a‘-6ab+ ... D ... - 18y? + 81

D e X o+ 4 V2 E 25 m2+20mn ...... B ... +49 2

2 Whichof the following expressions is a perfect-square? Factorize
each perfect-square:
A x212x + 36 B 25x2-15x+9 C m?-6m-9

D 423’ +14 ab +49b? E 0,01 x-0,2x+1 F V-y+4

1
4
,3, % Choose the true answer:

A Letx? + 14x + b be a perfect-square, thenb = ........ (2, 7, 14, 49)

B let(x+y)?=64 xy=15thenx?+y?= ... (8, 34, -34, 49)
¢ Leta +b?=11,ab=5thena-b=..... 6a, £1, 1, -1)
@ (992 +2(99)+1= ... (100, 10000, 410, (98)2)
E leta’ +2ab+b?=25thena+h= . (5, -5, +5, 12.5)
F Letx2+kx + 25 be a perfect-square, thenk=.. (5, 10, £10, 5)

4 % Factorize each of the folowing expressions:
- PSR

A m2.2m+1 B ox2 +12x + 4 € 36-60k +25k?
D' 4x2-4xy+y2 E 9a2+6ab+b? F 25p2-10b + 1
5 i@‘j Factorize each of the following each expressions:
A 18y2-12y+2 B 24x +24x2 + 6x3 € 6a?-12a%b?+ 6b*
D 4 b2 +bc?+4 b3 E 3z +42 7% + 14727 F 20 ay? - B0ay + 45a

@ %}. Use factorization to evaluate the value of each of the following:

A (20,72-1,4 X 20,7+ (0,77 B (997)2+6 X 997 +9

% m Mathematics book - Second Preparatory,




Factorizin

eDifference

of two Squares

Think and Discuss

You have learned before:
You will learn

(X +y)(x-y)=x%-y? '
Ll k % To factorize the

The algebraic expression x? - y2 is called the difference of

difference of two
two squares. squares.
The difference of two square quantities = the sum of the
two quantities - the difference of the two quantities. ; ‘NapTemm
G i = Difference of two
x“ -y =(x+y)(x-y)
squares
=
A )
Kx@—:@/ Exemple (1)
3 % -- 4 .
Factorize each of the following expressions:
A 49x? .25 B 2y-3)2-1
c 27m3 - 48 mn® D (x + ) - (x - y)?
Solution

A 49x2-25=(Tx+5)(7%-5)

B (2y-3P-1=[2y-3)+1][(2y-3)-1]
=2y-2)2y-4)
—2y-1) X 2(y-2)=4(y-1)(y-2)
€ 27m?3 - 48mn® = 3m (9m2 - 16n9)
=3m (3m + 4n3) (3m - 4n3)

Db (x+yP-x-yP =[x+y)+x-y)] [(x+y)-(x-y)]

=2xX2y =4xy

Student’s hook - Second Term




g Use factorization to evaluate the value of each of the following:
A (763)2 - (237)2 B (999)2 - 1

Solution
A The algebraic expression = (763 + 237) ( 763 - 237) = 1000 X 526 = 526000

B The algebraic expression= (999 + 1) (999 - 1) = 1000 % 998 = 998000

3 Factorize the expression 81 x* - 16 y*

Solution
81x4 - 16y4 = (9x2 + 4y?) (9x2 - 4y2)
= (9% + 4y?) (3x + 2y) (3x - 2y)

1 @ Factorize each of the following expressions, if possible:

A 2.4 B g._y2 Cc -9x? + 25
D 8x?-50 E» a’ - b? ¢t B 225 %2 - y?
G (x+ 1)¥-(x-1)2 H 9m-12-25m+ 112 g x99

) @ Use factorization to evaluate:

& (77)% - (237 B (8,27)2-(1,23) Gy 31 X 29
D The length of one side of the right angle in a triangle if the length of the
hypotenuse is 41cm and the third side is 40cm.

If x2-y2=20and x+y =10, then find value of x - y
IfL-m=9, L+m= 15, then find the value of the expression L2 - m?

o b W

If 4x2 - y2 = -32 and 2x +y = 8, then Find the value of the expression y - 2x

& Factorize each of the following expressions:

oo

® (x+y+5P-(x-y-5p @ (@a+b+cp-(a-b-cp

a Mathematics book - Second Preparatory




Factorizing the Sum

~eand 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.
s . _ % To factorize the
T:"E(’j TB;‘?‘: 8rasked @ an you factorize the expression : X2 +y3? | difference between
stuagent: two cubes.

Key-Terms
% The sum of twe
cubes.

The teacher said: Can you find the other factor in x3+y3? B Theaiffersncs

The student answered. | expect that (x + y) is one of its factors.

between two cubes.

The student answered: To know the other factor in x3+y® we divide
(x3 + y3) + (x + y) using the long division
which you have learned previously. The
quotient will be x2 - x y + y2

The algebraic expression x° + y3 is called the sum of two Y ey
cubes and can be factorized as follows: S xy?
)(fy + k:l‘
}(Q}f + y\?lv

— .
x3+y3= (x+y)(x2-xy+y?)

Exemple :
8x3+27 = (2x)F + (3)F = (2x + 3) [(2x)? - 2x X 3 + (3)]

=(2x + 3)(4x2-6x +9)
Second: factorizing the difference between two cubes:
The algebraic expression x® - y3 is called the difference
between two cubes and can be factorized as follows:

x3-y% =x3 + (-yp
= (x + (-y)) [x2 - x (-y) + (-y)]

R S SR SEFEEN L

XY= (x-y)(x + Xy 4y

Student’s hook - Second Term




'i-..-‘

125 a3 - b6 = (5a)? - (b?)?
= (5a - b?)(25a2 + 5 ab? + b*)

‘l'\
:K(’l\@/ﬁ Exemples :
T q’:u 4
] "' "
1 Factorize each of the following expressions:

-

A %3+ 343y B 40a% + 135 b
@ (x+ 27 - %3 Dxﬁ‘ﬁ"q}’ﬁ
Solution
EDSEmEEER

A x3 4343y = (xP+ (FyP
= (X + 7y)(x? - 7 xy + 49 y?)

B' 40a'+135b*=5(8a*+27b?% =5 [(2a)® + (3 b}
=5(2a+3b)(4a?-6ab+9b?

C x+zB3-x3=[x+2)-x1[(x+ 27+ x(x + 2) + 2]
=z (X2 +2xZ+ 22 + %2 + XZ + X2)
=z(3x2+3xz+ %)

D x6.64y6

The algebraic expression x8 - 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.
x5 - 64y® = (x® + 8y?)(x* - 8y?)
= (x + 2y)(x? - 2xy + 4 y2)(x - 2y)(x° + 2xy + 4 y?)
2 Six2-y2=20, x-y=2etx?-xy+y? =28 Find the value of x> + y°

Solution

x2-y? =20 ~(x-y)x+y)=20

X-y=2 L 2(x+y)=20 “X+y=10
X34y = (x+y)x2-xy+y?)

=10 x 28 = 280

* “ Mathematics book - Second Preparatory|
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3 _FQ?_'L Complete to get a true sentence

@ VEe = B 1258 Ty
CoTmi=(......) B 343 x3yE=( ...
B y3 4= (x=1) (o ) Foga’+125=(.. .+ )(@a -10a+....)

2 S Factorize each of the following expressions:

A yitsg B' m3+64n?
€ x3.729 D" g.1000 b8
E x12 + y15 F %33-8b3

3 § Factorize each of the following expressions:

A 512x3-y2 B 343 +27m?
€ 16 a%b + 686 b? D' 5x3-40x
E x+5)2-125 F m-2np-8n?

4 § Factorize each of the following expressions:

A (x+ 5%+ (x - 5) B (x+y)P- (x-y)p
€ (m-n)+(m-ny B x5-7x3-8
E 0,027 m3-n® F a6.625p8

S Letx®-y*=28and x -y =2, Find the value of the expression x? + x y + y?




et e ——

Factorizing by Grouping

Think and Discuss

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

You will learn
4. To factorize by

grouping. 2Zax+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 g inte two grouss

=a(2x+vy)+ b2x +y) WL ol 6ach group
= (2% + yHa + b), (2x+y)is an HCF of the twa groups

There is another way to regroup the expression:

The expression=2ax + 2 bx + ay + by commutative property
=2x(a+h) + y(a+hb)
=(a+b)(2x+y)

v a\?ﬂ\/' Exemple

o onl

Factorize each of the following expressions:

B 3+ 2x2-%x-2 B 16x2 -a2 + 6 ab-9b?
C 1-x7-4xy-4y’

Solution

A The expression = x3+ 2x2 + (-x - 2)
=xZ(x+2)-(x+2)

ﬂ Mathematics book - Second Preparatory,




=(x+2)(x*-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 - (a2 - 6ab + 9 b2)
=16 x2-(a-3b)*
[4x + (a - 3b)][4x - (a -3b)] = (4x + a - 3b) (4x -a + 3b)

€ The expression = (1) - (x% + 4x y + 4y?)
=1-(x+2y)?
(1-x-2y) (1 + x+2y)

1 @ Factorize each of the following expressions:

A ax+bx+ay+by B 5L-10m-al+2am
& am-an+m-n B a’+al+a+
E xy+5y+7x+35 F x’-3x*+6x-18

& .§~ Factorize each of the following expressions:

A J3xy-5zL+5zx-3yL B 8mn-2m?+12nL-3mL
€ ab+6mn-2bm-3an D 3ax-a-6bx+2b
Er2x?y-xy?+2ax-ay Fabx*+bx-ax-1

3 _ﬁﬁ Factorize each of the following expressions:

A x?-2xz-2xy+4yz B 2a’+2ab+b?+ab
Ca?+6ab+9h’-m? D 9%’-4a’+y’ +b6xYy
Er121x*-100x% -20x - 1 F' 4m*-9m’ + 6m - 1

Student’s hook - Second Term *
g
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You will lcarn

4 To factorize by
compileting the
square.,

L Key-Terms
Completing the
square.

Factorizingby...

completing the square

Think and Discuss

You have learned before:

A perfect square has the forma £ 2 ab + 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.

\&Q/' Exemple 1
& &
Factorize the expression: x* + 4y*

Solution
"fhis expression can not be factorized according to what you
have learned previously - f
To factorize it, the term 2 X vV x* XV 4yl = 4x2y2
is needed to have the form of a perfect square.
Thus = x* + 4x? y?+4y*-dx2y?
= (x2 + 2y2)2 - 4x2 y2
= [(x?+ 2y%) - 2x Y} [(x* + 2y*) + 2 x ]
= (x?- 2x y + 2y2) (x2 +2 x y + 2 ¥)

-~ b
L A o /3 Exemple 2
Factorize the expression: ga’ - 13a” b? + 4b?

Solution .

The expression = (3 a7 - 13 a b2+ (2b?)2 To be, in the form of &
perfect square it should be as follows:

The middle term should be = + 2 X 3a? X 2b? =+ 12 a2 b?

ﬂ Mathematics book - Second Preparatory,
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The expression - (332)2 - 12 a2b? + (2b2)? - a2h?
= (322 - 2b%)? - a?h®
= (3a? - 2b? - ab)(3 a* - 2b? + ab)
=(3a-ab-2b%(3 a‘+ab-2b?)
=(3a+2b)(a-b)3a-2b)la+b)

The expression 9a® - 13a2b? + 4b* can be factorized as a trinomial.
The expression = (9a? - 4b?) (a2 - b?)
=(3a+2b)(3a-2b)(a+b)(a-b)

Using the commutative property, you get the same answer.

1 % Factorize each of the following expressions:

A 4xt 4yt B 64 m*+nt
€ 4x* + 625 v* D 81x'+47
Er a4 + 2500 b# B> Bx4y2 + 162 z4y2

!

2 ZFactorize each of the following expressions:

A x? + x2 y2 + 25 y* B a44+4a2b?2+16bt
€ m*-11m?n?+nt D 44 9x2 + 81
Er 1604 -28x2y? +9y* P 44 +25y4-29x2y2

3 § Factorize each of the following expressions:

A 4)(2 (4){2—7y2]+}’4 B ){2 [x2_]9y2}+25 },.-'.1
€ Im*+3nt-54 m?n? D 4a2@-6bd)+9b?
E 9x*-25x2+16 Fr x8-16y8

e &
».)!"'




Solving Quadratic
Equations in ONE

Variable

Think and Discuss

You will learm You have learned before:

% To solve a quadratic = For any real numbers a and b, if ab = 0,
equation in one thena=0ocrb=0

variable.
Exemple If(x-5)(x+2)=0 (1)

I‘ -
TR then: x-5=0 or x+2=0

4, g quadratic equation

in one variable . - x=5 or x=-2

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

L Real roots of a
quadratic equation.

% Solution of a
quadratic equation.

e The solution set is {5, -2}

=
~ o -

,\(;‘Eﬁ/' Exemple 1
iy, m -!-7'

Find in R, the solution set of 2x? -5x -3 =10

Solution

ettt

By factorizing the left hand side, the equation will be in the following
form.
(2x+1)(x-3)=0

2x+1=0 or x-3 =0
2x=-1or x-3 =0

K

X:T ar X =3

The solutionset {7, 3)

@ Mathematics book - Second Preparatory,
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You can check your answer by substituting the value of x in the given equation:

r i E
Forx= -, LHS =2(T1)2'5(21)'3
1 .5
=2 X4+32-3=3-3=0= RHS.
Forx=3 LH.S :
=2(32-5(3)-3

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

* This means each of --.and 3 verify the equation

\‘,‘(Cg;‘;é/ Exemple 2
- Ve i

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

Solution
prr———
Rewrite the equation in the form
2x3 - 18x = 0, then factorize.

2x (x2-9)=0 or2x (x-3)(x+3)=0
~2%x=0 orx-3=0 or x+3d=0

~x =0or x=3 or x=-3
- 8. 8. ={0, 3, -3}.,check your answer.

\»& H(Ph}f) Exemple 3

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

inverse.

Solution

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

=T € 3

N




‘—-\

L

Multiply the both sides of the equation by x

2x2-1=x
2x2-x-1=0
(2x+1){x-1) =0
2x+1=0 or x-1 =0
2% = -1
x=‘2—1 or x =1
Verification: Verification:

The double of the number = 2
The multiplicative inverse = 1

The double of the number = -1
The multiplicative inverse = -2

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

than the multiplicative inverse.

~
Y A

‘ Exemple 4
) g

, B
Find the dimensions of a rectangle whose length is 4cm more than its width

and whose area is 21cm?.

Solution «+4
Let the width of the rectangle = x cm

. The length of the rectangle = (x + 4) cm "
LX(x+4) ==

LX2+4x-21=0

L (x-3)x+7)=0

X-3 =0 orx+7=0

x =3 ar =_7 (refused because it is a negative number)

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

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

* a Mathematics book - Second Preparatory|
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§ Find the solution set of the following equations in R:

Ax9-8x+15:(} B x’-7x-30=0
C6x2-7x-3=0 D 5x2 + 12x = 44
E'(x-3)(x+1)=5 Fr(x+3¢-49=0

i% Find the solution set of the following equations in R:

A 12x2 =47 x - 45 B xt-5x2+4=0
C (x+32+3x+3)-10=0 D x2-px=0
E 4x3=0x F 6x2-x=22

Find two real numbers whose product is 45 and one of them is 4 mare than the
other and there product is 45.

The length of a rectangular piece of land is more than its width by 5 meters and

if its area 500m square then find its dimensions.

In the triangle ABC,
m(/A)=(x2+61)°, m (£ B)=(110-11x)° m(Lc)=(90 -7 x)".

Find the value of x and the measure of all angies.

Hatem is 4 years older than Hanan now, and the sum of squares of their ages
now is 26. Find their ages now?

Aright angled triangle its sides length are 2x, 2x + 1 and x - 11cm. Find the
value of x and calculate the perimeter and the area of the triangle.

Which real number exceeds its multiplicative inverse by % 7

What is the real number if added to its square results 127

The sum of the squares of two succesive odd numbers is 130. Find the two
numbers.

Student’s hook - Second Term E *
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1 §l Factorize each of the following:
A x4 - 16y* ® 2 x5+ 54 x2 C a*+4 bt

D x5-64y5 E 8x%-125 F 3x3+2x2+12x+8

& =" Factorize each of the following:

A Bx2-2xy-y2 B L*m-27 m*
C 625a° -81b2 D 2(x+ 3y )?- 250
E c-d)+2x(c-d)+x2(c-d) F7x2-29xy+30y?

3 iﬁ\ Find the value of ¢, where ¢ c 2, so that the given expression can

be factorized and then factorize it:

® x2+cx-15 B x?-7x+c¢C C y?-cy+29

D at+a-c B cx2+x-15 B cx2-13x+6
4 § Factorize each of the following expressions:

A 9x2-30x+25 B 18ab*-114b2c2a+ 128 ac?

C x2-4xy+x-2y+4y? D x2-2xy+y2-422
5 __le Find the solution set of each of the following equations:

A xZ+x=6 B 3x2+2x=85

C (x-12+x=3 W 2 x3=Tx

6 The sum of three successive integers is equal to the square of its middle

integer. Find these numbers.

—_—
& In the opposite figure: CD 5 AB — () B
m (.~ BCD) = (x?)'and m (.~ ACD) = (8x)",
Find x.
- e
B C A

* m Mathematics book - Second Preparatory|
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‘ou can use the following units to explain some factorization problems:
| X

The area of the square = 1 The area of the reclangle = x The area of the square = x2

X X X

The area of the opposite

figure is 3 x? + 6x

Note that: i
St

Its area =3x (x +2)

=3 x2+ Bx

2 The area of the opposite figure = ..........
The dimensions of the rectangie are .....and ...
What is the relation between the area and
the dimensions of the rectangle?

3 Skeich the figure that represents the area:
3x2+ Tx+2

o ’ " e e
9 ettt SR A et S e 2y S T gl Tl L

Student’s hook - Second Term



1 Choose the correct answer:

&

-

W

i

e

A The quadratic trinomial expression 4x< +k + 25y? is a perfect square when k

= (20 or 10xy or +20xy or 30xy)

B lix?-y2=16andx+y=8,thenx-y= .. . (2, 1, 128, 64)

Cilfx+y=3andx?-xy+y2=5thenx®+y3=__...(15 258, 7)
p ' The quadratic trinomial expression 4 x? + 12x + a is a perfecl-square when

= .....{6,16,1,9)

E If (2a- 5)(3a-2)=6a +ka+ 10, thenk = (15, 19,-19,4)

Find the missing term to get a true sentence:

A (42-5b) (... -3b)=8a ....+15b?

B [fx2+y2=17andxy=7,then(x-y)*= ...

c Ifkx?-10x + 1, is a perfect-square, thenk = ... ..

p |f (x + 1} is one of the linear factors of the expression 5x= - 2x - 7 then the

other factor= ............

B 33+ 8= (X+2) (i )

Factorize each of the following expressions:

A (x+2P-4x-8 BraZ+2ab+b2-C2 &2 x2-5x+3

B x1+ 4L g 8x3-343y°

Solve each of the following equations in R:

A x?2-.3x-10=0 B 3x¢+x=14 C (2x-1) + (x-1)*=10
Evaluate using the factorization:

B Zx75-2 x5 B (8.175) - (1.825) & (87)242%13x87+ (13

In a right angled triangle the length of the two sides of the right angle ar¢
4x and x + 1 cm. Find the length of the hypgtenuse if the area of the trianglt.
is 84cm?. ‘
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unt - Non-Negative and negative

lesson 1. Non- Negative and negative integer powers in R.
lesson 2 - Rules of non-negative integer powers in R.
lesson 2 - Rules for negative integer powers in R.

lesson 4 . Operations on integer powers.




Non - Negative and-negative. ...
Integer Powers in R

- Lesson

Think and Discuss

First: Non-negative intger powers:

You have previously learned the integer powers in the set of

rational numbers Q :

A
o

Complete
» 1.1 1 g & B .2
"?"5": i .;x?x?ﬂ .......... ) .?KTK?XT=[ .......... )
' What you'll learn
' if aeRneZ thena"=axaxaX... % a

¥r Non-negative and :
negative integer powers where a is repreated as a factor n times

ﬂ:‘ﬂ_ﬂ.‘—?'ﬂ‘-'ﬁl‘..‘l":ﬁ- =1 = — ¥ :
@ 2 x vz T 2 xVT = W= 4T

@ ix-vIx-vIx-yT=(v2)t=4

Key terms
@  x-Ex-E=(5 =55
¥ R* the set of real -
numbers except Zero If ae R. lhl‘.‘t'l alﬁfﬁ = 1
¥ Non-negative integer e
powers in R - T amE :
¥r Negative intger powers  for example: (v7) =1 ; ( e U
in R ' Vi
J Exponential equation  Second: Negative intgerr powers
inR =i

You know that 53 x 53 =533 =50_-1

Complete:

e Hness 1 where x#0 , m=0

a Mathematics book - Second Preparatory,




or example: (v3)™* =
fi ple: (v3) wa*

fx=3 , y=y3z, then find each of the following in the simplest form:

. x2y-4 . (x2 x y4)-2 . (%)3

D

NF L VZ
@ix="7",y= 7 and z=",". then find the value of: x2 + (x 2 xy?

The expression = x? + x? z2 y2 = x2 (1 + z2 y2)
_ ¢ 48 x3 VZ \2 1 y2,_3 2 .1 3 7.7
=)0+ (S (=g xn+d g =t Tl T
Important Rule :
AR ¥ - gt g . ’
By AN v ~ thenm =n where acR-{0,1, -1}
For example: If (y2)* = 2 7 then (y2)'= (y2)° S i
' __ifa =p" thena=bwheren {1, 3,5, ......}

Jal = Ibl wherene{2, 4,6, ......)

For example: x5 = % then x5 = (%)5 Sox=_L
2

. Find the solution set for each of the following equations in R :

iﬂ (_:_:Ix+2= 125 -ﬂ [3Jx_3=(ﬁlx+5

27
Student’s hook - Second Term m *

N




o3 x4 5.3 w3 ax#2 _ 33
N L)

.'.X_:—-‘?—a -*.}(-:'5
The Solution Set is {-5)

ﬂ i [{‘J,-j:lZ]le-?-] =l:m{?‘(+ 5:' --' (ﬁ]z x=-b e (‘\l?:}
L Ax-6=x45 Sox=11 The Solution Set is {11}

X 45

IBSWS NMental math

Solve by inspection = 0.0001 What do you notice?
x+9)

~ P

3 Exercises (2-1) /0

({ Choose the correct answer :
@ 4+ 43 + 43 + 43 equals: A 43 B 44 @47 @4y
@ 0.002 % 0.05 equals: @ 10% 8 104 @ 104 @ 105
L AF .
lfx= 2 then x! equals: y 3 —— 3 o 2
@ 'fx = quals @ B 5 < B
@ If 5% = 4 then 5%-1 equals: @ 1.25 B 08 g 0125 p)0.08

a Ifix-5*"=1thenxg.c. A R-{5} & R-{-51@ (5} & R
@Y  Find the value of the following in the simplest form:
@ ¥ @ < @ 3’
@ v @ -7 @ 7y
e Y -2 _JT A
@ @ ©on 9 (%)
({2

@ fx=2y= V3, then find the value of the following in the simplest form:

x+
A 3x 4y x- ) § — "
a Find the value of x in each of the following:
“3:(-2:31 B {Jgjx-'l_:g o {3211-3=82x+1

x-1

DJ 25x3%°" =9x5

* @ Mathematics book - Second Preparatory
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powers in R

Think and Discuss

Rules of non - negative.nteger. ...

First:
Complete: 3)* % (v3)* = ()™ What do you notice?
If a € R*, m, n are two non-negative integer numbers,
m+n

m n
then:a xa =a

e e e e T — o ]

Generalization:
IfagR*m,n, ... . { are non-negative integer numbers

m n ﬂ MHT + eiciaeas + ﬂ
then: A XA Buin Xa =

From the previous rule, we find that: (v3)° x (v3)* = (v3)** = (y3)6 = 27

Second

Complete :45)” + (5)° =(..........)” What do you notice?

If a e R*, and m, n are two non-negative integer numbers
m=2nthena™+at=am"

= L= = e

From the previous rule we find that: (v5) + (v5)? =(y5)"3 = (y5)4 = 25
Third :

Complete: (VZ X v3)? = (Y3)™ X (oo ™= vovere X vrees = s

— ol

If a and b € R*, n is a non-negative integer numbers
then:(ab)" =a" x bn

- — ==

Generalization:

If a, b, c, ... , k € R*, n is a non-negative integer number then:

faxbxex...xk" =a"xb"xc"x.... xk"

Student’s hook - Second Term

IiWhut you'll learn

Ié_'a'

¥¢ Rules of non-negative
integer in R

¢ Solving problems on

non-negative integer

powers in R.

Key terms
¥r Non-negative integer

powers.
+¥r Set of real numbers.




muﬂh: 4 ( ) -------
Ctll‘rlplete . (E—-) T T g LI

75 Livumsiing T T s
bk o : a ﬂ an ot i . 0
s <25 Qﬁ?hﬁﬂ!‘am(—ﬁm) = " , 0 is @ non-negative integer
whereb=0, a+0
Generalization : If a, b, c, ......... 2 ke R and n is a non-negative integer then:
abex ... xt . T i o
——mm ) = where any of the factors of the denominator # zero
¢d . K P Ll O
Fifth:

Complete : (2217 = (vvrreeo ™ X (rovoon )™ X (rrresss ™ = (crreeren) ™ What do you notice?

Ifa, b € R*, m,nare two non-negative integers then (am)“ =a"

S —— ——ia 3 an ———

Generalization: Ifa,bandc, ........., k € R and n is a non-negative integer, then :

mog 0 nm ny

B 8w RO A Tt
(——-—) = E Where any of the factors of the denominator # 0

k x
| : Cemm—

Simplify each of the following to the simplest form:

2 3 3 3 22 iu"éls*iﬂ')"
@ vz xw2?x(v2) @ (w22 x(-v27) @ =

@ zxwIRx(IP =) *2*3=2f=8
@ (2PxzRf= (@ x v = (2P x(-v1) =8x4 =32

° AP (3P = (35 +3 4= (34 =9
(yay

* @ Mathematics book - Second Preparatory|
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Exercises (2-2)

((m) Choose the correct answer :

‘ Which of the following is the nearest to 112 + 922
@ 22+18 (@) 211+29 (g 120+20 (p) 120+80

. The value of: (2)20 + (2)21 js:
@ 2x2% @ 2x24 @@ 3x220 @G 3x2?

1
@ The value of: (3)"™ + (- %)3 ¥ T is :
A zero B —;- @ @ 3
. One sixth of: 212 x 312 js;
B - @ o @ 6" @ 6
. The value of : 25 + (y2)"% is :

o 2 @ 2 @ @ @
@ Find the simplest form :

@ (vZ)* x (y2)* @ (- v5)° + (- v5)°
( 3y y @ WA 2y
@ ;7 w®
(i
. Ifa= % , b = -1 then calculate the value of 7 a® + (1 - b)3

. Ifa=y3 : b= v2 then calculate the value of:

4 at
- b, ==
N e & -
. If x =2 yZ A y =3 then calculate the value of: (x2 - y2)*,

(4 Iif( |2 )= 4 then calculate the value of (2)x +1,
2 ? 2

=T € 3

N




Rules for negative integer...w
Lesson

hory, Povers in R

Generlization the laws of exponents
Ifa, and b € R*, m, and n ¢ Z then:

N

What you'll learn

:: aI1'I><al'l=al‘l'l-l-l1

AT g ="

+¥r Generalization of the A
laws for non-negative = @bh"=a"xb

and negative powers

n i
inR. = (%) =%
3 (am)n Al amn

Key Terms Remarks:

0 lfaeR* neZ thena", a "each is a multiplicative inverse for

7¢ Negative integer powers

i the other, then, a"xa "=1  for example: (V3 )2 % (V3)5 =1

a . b o0
° Ifa, b e R* neZ then (T) :(T)

e 5 J3 2 vz 5 Ny 5
panpi () = (L2 wbor () (2=
g
o Find in the simplest form :

W55 w (%)“ B =

i 50|ution

@505 - ﬁxﬁ=5ﬁ=ﬁ

I N

? Mathematics book - Second Preparatory,
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15)-2 = 3 (3)3
. Find in the simplest form (3~ =V 5 =@

9x(V 5 ¥
<glutign

ByE= 52y 5 PGP

presslon v X
S TR L o
no_._2n " in )
‘ If bl B 343, Then calculate the value of 6°"
7-r| - l,_-in

n n in ~2n 4n 4n
49 =25 #3 7 b ;
= =34

. edn 33 = 40 . 4n 343

7 o=l1h 7 b H3
. ?211—%:-34-} M ?3n:?3
. - 5 % 2 221
S3n=3 Son= S 6"=6"" =138

b ’
3 7

. Exercises (2-3)
({!3) Complete :

2
@ The simplest form of the expression: 2 i) (- —'") = -

. fx=02 + 3)5,. y=(\2 + 3)'5 then x y = ..........

.a"'+1=a“’( ..........  — ) where a =0

‘ f2"%5 *=25then x = ..........

-10_ 1 .
. If 4% =Eth¢=,-n§pf .

w Choose the correct answer:

@ 'Fx3°=1 thenXe...... Al R-{3) @8 R-t3) @ 3 n R
@ Ve V2 W -V Vs

' If 3= 5and o _7then3™ = ...
v

3 A
@ lf2* "x3! "‘=% then X = w....

Student’s hook - Second Term E *
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(mm Find in the simplest form each of the following :

@ (L) @ vt @l )lvs

3

(Ql@ Find in the simplest form each of the following :

@ VERRIVERE @ 10y’ x 10y
E (0.1)" x 0.001

((% Find the value of x in each of the following :
@ »-» @ 2= ® =
@ Ot @ Wrial

@ 113" =27 and 4"V = 1. Calculate the value of x and y.
b4 X
. If: ﬂ-z——- = b4 find x, then Calculate the value of (4] =
(18)

x+1 2-x
. Find in the simplest ferm %then calculate the result when x = 1.

* @ Mathematics book - Second Preparatory
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Think and Discuss

First: Find each of the following in the simplest form:

1 .9v/3 3\/?_[\;’3_}3
® Vs ) W Vi o o2

We have previously learned that :

(where a and b, d # 0)

;'Wha'r you'll learn

7r Dooperation(+ , - , X,
+) on integer powers,

¥ S TR
vl bd
a c ad
S i e (where bandc, d#0)
a (S ad+bc KEY"’&FITIS
= (where b, d=0)
¥ Non-negative integer
s - ML o (where b, d £ 0) pawers.
s ¥r Negative integer powers
TR - 7 . —— Ordering operation.

Second: Use mental math to find: 3 x22-6+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.

6 Calculate the powers of numbers.

Do multiplication or division fram left to right.

é Do addition or subtraction from left to right.

This order is followed in calculators,

Student’s hook - Second Term %




B

=
é Find the result of each of the following in the simplest form:

@ 23x32: 6+ W (5 P:5vs +2y3 #\V3

Solution

@ 27 x3%:6"%=2"x3"x6*
=5 F gt gl 4b_ 53vd, g2ad
— et sea- g

Calculators are used to check the previous operations as follows :

Sta

el o B Lo B LR -
W5 +5vs +2V3 xV3 = (3= (V5 +2(V3 )
=3 VP +2x3=(\5 Y +6=5+6=11

@ 3 %8 _ 1 Find the value of x

]2::“ 3
Solution
3x xz'ﬁx _L
{22 x3)h+1 3
32
i+l o o 2n42 - 3
31—.&—I Xz.]x 2x-2 o l
3
3—1 xz.&-? = 1
3
lx 23'2 =l
3
2x-2 =1
2x-2 =2°-}- X-2=0 wX=2

@ Mathematics book - Second Preparatory,
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. If a=+/z ,b="5 .Find the numerical value of:
3 .3
4-34 H a b

b2+a a+h

b

Al

3 .3 2 2 4
8 _® b (aib)a -ab:b’) = R B (a=-h)
a-b a+hb

=Wz -Vz XVs + VeV =2-VE +3=5-V5

2n
- A0

2
o] x
0 ] s 30 32,,,;;: 9 Find the value of x

n

. Connecting with commercial business.
If ¢ = m (1 +1)" where (c) is the total sum m in pounds, () is the profit per pound yearly

and n s the number of years, then calculate (c) to the nearest pound If m = 2.5 x 10*,
r=98x10% n=12.

Student’s hook - Second Term m *
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General Exercises

((rS) Complete

@ The Simplest form of the expression : 29 x 22 £ 43 =
O The Simplest form of the expression: (3-2)" + 93 = (-2)' = .

. The Simplest form of the expression: 43 x 32 x ( L
@ 33 +3 =1thenx=....

L 2%eat

. — = % rhf‘n b
(12)

Q0 Choose the correct answer :

i
. the expression : equals

e T
H 32&:-1 y 31-1x ﬁ 3x3-31c m 33x-x3
2:-‘.!’.1-'-1)c 52rl+'l
. The numerical value of the expression _J is
107"
1

. {5H+2_5#41)+5)¢=

o« 5 & 10 & 15 oy 20

. The value of the expression 3 : +f\f3_)10 -2(3)5 _ TN
TR 5
a) Zero & 3 & (\/3):P b 2 3)

@ 67=11 then 6 = ...
Al 2 B 22 € 66 D 72

¥y -
. Ifx=2+3/3 ,y=2-1/3,then find the value of the expression: 1of

{x+ y]g

in the simplest

form .

e
. d w =64 Find X then find the value of 4™
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1,2
oo pn S S
\ @ simplify = then find the value of the result at X=1

6 (Connecting with Geometry) If the total area of a cube is 3.375 x10° cm?, unit area,

then find : A Edge length of the cube & Volume of the cube

6[Conneﬁng with Geometry} If the volume of a circular right cone gives the relation
V=-" 7 r2h. then find the height of the cone if its volume is 7.7 x 102 cm?

and the diameter length of its base is 14 cm. 7= %]
o

CICnﬂnecﬁng with Geometry ) If the volume of a sphere V = % T3
~ then find the radius length of a sphere with a volume 3.8808 x 10%c¢m?
-2
(7 =<

n
alt -1)
‘f:c o and a= 128, rz%, c = 6.305 x 103. then find n.
T

Connecting with technology
) asrzx(\ 5 ) %@’ 5
To find the sum of the expression: 3 (The result=—)
9x(\ 5 )

Hint
Follew the following steps using the calculator:

2, G@>r00 G206

00D -o-o@»r» O
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() Find in the simplest form: (\/ 5 +2)'' (/5 -2)'"
o If a=1(7 ,b= W‘;_]JT then find the value of: a'"' b '™

o Find in the simplest form:

R

b

- 1 + 1 1 + 1

1 - 1 + 1 -
1-y3 V3 oVs S VT s Ve ety VWu-ovm o Vi oyis

Multiply each fraction by the conjugate of its denominator up and down.

Unit test

ﬁrS) Choose the correct answer:

. The digit in the units place of 3122 js: @& 2 &3 ©4 Be &3
1

1 ' ; .
‘]f:x#ﬂ,x+7=\v‘5thenx2+";2: @ W @5 ;7 B9

4w

. Simplify : _
W (5P st @ i
32x4"
. Calculate the value of x:
@ Zy-pi)? B 5™ 0.0016

l.3 adly
-1

P 3 {32
. If (VE ) = : Find (-5-}

. Population: If the number of population (y) in million in a country is identified by the relatla
(y) = 11.7 (1.02)" where x the number of years slarting from year 2005.

Calculate the number of population expected for this country te the nearest million

A year 2011 B year 2000

* Mathematics book - Second Preparatory
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UNIT THREE




Lesson
One

You will learn

% The meaning of
inferential statistics.

' The concept of a
sample.

', Random
experiment.

% Sample space.
% Event.

% The concept of
probability.

% Prediction.
Key-Terms
% Sample.

% Random
experiment.

%, Sample space.
% Event.

% Probability.
L Prediction.

Probability

Think and Discuss

You have learned before some statisucal 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:
w' 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:

Mathematics book - Second Preparatory,




—
and marketing procedures, then testing and checking these hypotheses to make a
M ecision 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 results 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?

o

A sample is any part of a population. To obtain information about a large group, or |
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

j

|

,representahon ofa populatlon 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 sutcomas in the event

The probability of an event =
number of all possible outcames in the sample space

Student’s hook - Second Term m
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As the number of trials in an experiment increases, the approximation of the

experimental Probability improves and becomes closer to the theoritical probability.

Therefore, The expecied number of outcomes in an event =

the probability of its occurrence X number of all possible cutcomes.
Theoritica! probability is based on the assumption that all outcomes in the sample space

oceur randomly, which means all possible outcomes are equally likely. For example:

\

o Tossing 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.

G Rolling a regular die and observing the number
on the upper face. Each number has the same
chance of occurring. The chances of ali numbers
are equally likely.

e Drawing a colored marble from a bag containing
similar colared 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 sel of similar cargs and
recording what is written on it ......_etc.

Ararﬂmupaﬁm is an experiment, where its all possible outcomes are
: = known before simulating it but we can't determine the
actual outcome.

is the set of all possible outcomes of a random experiment
Sample Spac8S  The number of its elements is denoted by n (s)

is a subset of the sample space. If A is 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.

- Anevent.

Then: probability of eccuring an event A ¢ S, is denoted by P(A),

'\-'u'here-
number of outcomeas in the svent A

RN
P (A) = [imber of all pessible outoomes in the sample spage e
wn(A)=n(8) S
n(A)eN«n(S)eZ* . '_‘}’;L{no
< w1 i.e0<p(A) < 1
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Walo'/ Exemple (1) :
A numbered card is selected randomly from a set of similar cards numbered

from 1 lo 24 Find the probability of getting a card carries:

; T 2 S

A 4 multiple of 4 B a multiple of 6 n

¢ a multiple of 4 and 6 together. . a multiple of 4 or 6 S T n

g & number divisible by 25 g @ positive integer lessthan25 9 10 11 E

Solution 13 14 15 m
Sample Spaces ={ 1, 2, 3, ..., 24} 17 (18) 19 m
n(S)= 24

21 22 23

A Let A be the event of getting a multiple B |et B be the event of getting a multiple

ofd of 6
S A={4,8,12,16,20, 24} B={6,12,18,24} ,n(B)=4
B
n(A) 6 1 Ay~ 24 8
R = =3~ A4
C Let C be the event of getting a multiple of D Let D be the event of getting a multiple of 6 or

4 and @ logether. a multiple of 4 B

C={12,24}, n(C)=2 D={4,8,12,16,20,24,6, 18}

n{c) 2 1 D=8
P (C) = = = = n [ }—
(© n(s) 2 12 n(D) 8 1
P(D) = n(s) =24 = 3
E |__§t_E be the event of getting a number F Let X be the event of getting a positive integer
divisible by 25. This event is impossible. less than 25. This event is certain. Why?
Why?.
E=@ n(s)=0 x={1,2,3,..,24)
- P (E)=zéro oo N (X} =24 =n (S)
n(x) n(s)
= = =1
PO = T = @

Refer to the given example:

o' Impossible event (@): an event can not be occured.
The probabity of an impossibie event = zero

@ Certain event (S): an event whose outcomes are all possible outcomes
The probability of a certain event = 1
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As illustrated in the opposite figure, | ...\ ..c Eaiiain avent
where P(A) € [0, 1] : :

It is possible to write the probability as a
fraction, decimal or percentage.

1 e 1

Practice

M| = -

1

|

1

4
0,25 0,50 Q.75

0% 25 % 50 % 75 % 100 %

Y
1 Selecting randomly a card out of 40 similar cards in a box numbered from1 to
40. Find the probability of getting a card carries:
A" an even number. B a number is divisible by 3.
€ anumber is not divisible by 10. B an even number is divisible by 3.

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.

PR Y
(\(-&ijl/ Exemple (2)

In a survey of favorite weight of a package of wash powder. The manufacturin
company asked a group of 300 Ladies using this product. The following table lists.th

results: :

Weight (in am) 125 250 375 500

N ()
ladies

I: Selecting randomly a lady, what is the probability to choose:
A 125 gm B 250 gm € 375 gm ®" 500 gm

W: What is your advice to the manager of this company according to the resul
of this survey?
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Solution

First:
‘ 4 The probability of choosing 125gm = 37 = 105 = 2 = 04 = 40%
The probability of choosing 250 gm = 55 = 705 = 25 = 0.15= 15%
The probability of choosing 375 gm = 390% = --1% = ;5- =032= 32%
# The probability of choosing 500 gm = % = ;ﬁ% =013= 13%
D

Note that:

@ 'tis possibie to write the probabilitygin the form of a fraction, an3 decimal or a percent.
For instance, if the probability = =7 then the probability = z5 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.

| g
P 1 W

90! .. Practice

The following table shows the results of a survey of faverite transportation means
to go to schoal.

o e e |
Number of
g 12 24 66

$elegting randomly a student. Find the prebability in percent of choosing:
A abus user c a private car user.
B @ bicycle user. p on foot walker.

So b
\Gﬁ:\/ Exemple (3)

Alife insurance company has found in a sample of 10000 men, between 40 and 50
ygars old, ﬁ? 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?

Student’s hook - Second Term m *
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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.
Solution

a Death probability = —Joooo - 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 <
number of insured persons = 50000 X 0.0067 = 335

Dol

-~

00) o Practice

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 Isit 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.

1 During the training of a soccer-team for the final-match of world-cup, a player
scored 12 goals out of 15 kicks and another player scored 9 goals out of 12 kicks.
whom will the coach choose to kick the penalties during the match? Why?

2z A calculator manufacturing company examined randomly electronic-circuits in a
sample of 200 units. The defective production was 6%.

How many units are out of order in this sample?

A" If the total production in one month was 1500 units. How many units are
g functional units for marketing?

* @ Mathematics book - Second Preparatory
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3 Agarment factory produces two types of shirts. The factory made a survey to adjust
the production quantity according to market requirments. Samples of 100 shirts are
chosen from 5 shopping centres of the factory. The following table lists the results.

RUmper o

shopping center () ) *) &

SOIcf amount of 39 82 34 22
first type

Sold amount of 61 18 66 78

second type

A Which type is more demanded? what is the advice you give to the company?

(5)

53

47

B If the total production of this factory was 4000 shirts. What is your estimated

number of shirts of the first type?
- The following table shows the evaluation of 50 students

B -

in one month: Excellent

A student is randomly selected. What is the probability

Very good
of getting a score of:
Good
A Excellent B Good
¢ Fail D less than good paee
Fail
5 Ateam plays 30 matches in a national league. Its draw

probability is 0.3, and its win prabability is 0.6.

Find:
A Estimated number of draw matches.
B Estimated number of lose matches.

6 A garment factory in the Tenth of Ramadan city produces 6000 unit daily. As a

number

6
9

11

16

sample of 1000 units examined, 20 defective units were found. Calculate the

number of defective units.
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Activities

which they practice. The result was as follows:

4 Find the probability if a student prefers

Practicing football.

A survey has been conducted on 100 students about their favourite games

Practicing handball.

Practicing athletics.

Practicing tennis.

m o O m »

Practicing hockey.

Football
Handball 27
athletics 12
Tennis 4
Hockey 13

2 If the number of students is 600. How many

1. In a fruit packing plant, 30% of fruits is not suitable for exporting because the size
" is too small. How many tons can be exported in 10 days, if 20 tons of fruits are

delivered back daily to the factory?

Drawing randomly a colored marble out of a bag containing 32 similar marbles
: _ . 3
2 colored red, white, green and yellow. The probability of getting a red marble is—-.

Estimate how many red marbles are in the bag?

* @ Mathematics book - Second Preparatory
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UNIT FOUR




You will learn

% 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
common 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 parailel 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 &G .

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 aAB .

WBICRIEE The altitude of the
parallelogram corresponding to
the base BC is congruent to

DE where;
DE=xy=BLwhy?
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=1

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.

B
A

"
Cd

A

LY
Fal

8
A

pa
Y

Given: ABC Q_a_gd E B C F are two parallelograms with a common base sc and
BC W AF

RTP: area/ “ABCD=area” “"EBCF
Proof: =+~ A DCFistheimage of AABE - Translation of magnitude
BC in the direction of & ¢
~ADCF=ABE Translation is isometry
~areaoffigure ABCF-areaof ADCF =
area of figure ABCF -areaof A ABE
rareaof L_ABCD=areaof £ _"EBCF
(Q.E.D.)
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@ Let's think

In the opposite figure:
/L 7ABCD, AE L BC

—_—

if or + 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 /__/ A B C D and area of rectangle AEFD?

Corollaries

Parallelogram and rectangle with common base and between two parallel
straight lines are equal in area.

area of rectangle = length x Width
area of rectangle AEFD =EF = AE = BC x AE why?
Thus,areaof /7~ ABCD=BCxAE

Area of the Parallelogram = length of the base x Corres ponding height

The distance between two parallel lines is always constant.
If BC=YL, then
area/ /ABCD = BC x -
area/ “XYLM= YL x -




‘1 In the following figures:
Show that all the three parallelograms have equal areas.

A B c "
D A X

A A
c ¢ D
<
B
S DC= e ;X o

3 Inthe 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 167
State the number of piece of equal
areas. Explain your answer.




v

K2
"~_ ~

@) Let's think

. —p
In the opposite figure: Bc \\ AF ,
ABCD, and E B C F are two Parallelograms ) _
‘Ec is a diagonal in Parallelogram EBCF c B
.areaAEBC = = areaof Parallelogram EB CF
.. area Parallelogram EB C F = area

~area AEBC = areaof Parallelogram AB C D

b
A

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

In the following figures xvy W\ AB:
Show that the shaded area is equal to the half of the area of Parallelogram AB C D

A
D X




In the opposite figure:
ABCD is a Parallelogram
areaof trainge EBC = area of Parallelogram AB C D

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 ¥y perpendiculur line segments of a triangle intersect in one point.
B
Practice

1 In the opposite figure: A AB C is a right angled triangle at A,

-/

AD L BC
Complete: 1
area of the triangle ABC = 37AB x............. e i '-A
area of the triangle ABC = 7B C ...
-0 - R — = B s

LetAB =4cm and A C = 3cm. What is the length of ap ?

‘2 In the opposite figure: AB C D is a square with
perimeter = 24cm,

E is the midpoint of & ¢

Complete:

AB= cm: CE= cm

area of the triangle AE C = cm?




!!

.. ~%
!-"EE 7 Example

In the opposite figure:
AB CDis a parallelogram, E< AD,

BE N CD = {F}
Prove that: area of the triangle A F D = area of the triangle EF C

Given: /~ /ABCD, BEn cD ={F}

RTP :areaof AAFD=areaofa EFC

Proof : - area of A AFB = area of ~7ABCD (corollary)
- areaof AAFD+areaof A B FC=% areaof /~ 7ABCD(1)
vareaof AEBC=]areaof Z7ABCD (corollary)

~areaofAEFC+areaof ABFC = areaof Z_ABCD (2)
from (1) and (2). we have:

areaof AAFD=areaof AEFC (QED)

@Let's think

In both figures Aand B :

ABCD is a parallelogram.

Why is area of Fig.(1) = area

of Fig. (2) ?
' (A) (B)
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‘1 In the opposite figure:

AD 1 ¢cB, BE 1L ACc ,AC=16cm.
B C=10cm,AD=8cm.

Find: (a) area of A ABC (b) the length of 8E

‘2 In the opposite figure:
AB C D is a parallelogram with perimeter = 48cm. B C = 2AB,
area of A AB C = 56cm?,

E is the midpointof 8¢ . Find:
a) The two heights of ©~ “ABCD
b) area of A AEC

‘3 In the opposite figure: AB C D is a rectang|
Prove that areaof A DAE=-areaof AABC

‘4 In the opposite figure:
ABC D, E B C F are two parallelograms

—_—

BE ncbD ={L},De aAF ,E€ AF

Prove that:

a) area of the triangle A B L = area of the triangle F C L.
b) area of the figure AB C L = area of the figure F CB L

‘S |n the opposite figure:

EDWBC , XDW CY |

-_— = _—
EBWFCW DY ,XEFC,

FeED andA€EI

C B
Prove that: areaof /7 EBCF=areaof /_ _“ABCD=areaof /_~ D XCY.
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. 1 .

| of Two Triangles

Think and Discuss

You will learn When two triangles are

“Relation between congruent, can you say that
the areas of two 5
triangles. they have equal areas’

KeyTerms When two triangles have

GArea of a Triangle equal areas, can you say
that they are congruent?

'I"Ile'lrlanﬂlu which have the same base and the vertices
opposite to this base on a straight line parallel to the base have
tht samearea.

Given: ap ’l.'k‘B_Cb, AABC
and 4 D B C have the
comman base _E-E_

R.T.P:areaof A ABC =area

of ADBC

Construction:DrawFi BC and DF 1 BC
- - A —— [ -—
Proof:.: Ap WBCc, AE | Bcand DF 1 BC
~AEFDisarectangle, AE=DF
-areaof AABC =%BC>€AE{1}J
araaofaDEC=%BC><DF=%BC><AE[2]
From (1) and (2), we have
~areaof AABC=areaof ADBC

(Q.E.D)
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‘1 In the opposite figure:

— — —— —

AB /l bc , Ac N BD ={M}
gumphm and justify each step of your answer:

“ area ofA AD B=area because
‘B areaofA DAC= area because
‘C areaofa DAM = area because

‘2 In the opposite figure:
NABC, Xe aB ,Ye AcC,
e g
Xy /fBc M€ BC
Complete: areaof A XMY = area

area of figure AXMY = area Why?

Corollaries:

@ Triangles of bases equal in length and
lying between two parallel straight lines

are equal in area.

Note that:

i R
Ay // Bc ,BC=EF=xy
~areaof AABC=areaofA DEF =areaofA XYM=% L.H

@ The median of a triangle divides its surface into two triangular surfaces

equal in area.

Mote that:

AD isamedianof AABC (BD=DC=1)
s areaof AABD=areaof AADC= % LXh




9 Triangles with congruent bases on one straight

line and have a common vertex are equal in area.
areaof AABC=areaofA ACD=areaof AADE

A AB Cwithamedian AD , E€ AD,draw BE and GE
Prove that: areaof AABE=areaof AACE
Complete

.- AD is a median in the triangle

~areaof AABD=area. (1)

2 ameres isamedianin AEBC

~areaof AEBD=area . ' (2)
subtracting (2) from (1) , then

areaof AABE= ... .

In the opposite figure:
AD /iBC ,E€ 8C ,Fe BC where
BE=CF, AF n ED = {M}
prove that :
first: area of A AME = areaofADMF
Second: area of the figure ABE M =
area of the figure DC F M
Proof:
-Eﬂ;,and A AEFand
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) (1L.Q.E.D)




“BE=CF,AD \BC
~areaof AABE=areaof ADCF (2)
Adding (1)and (2) we have:

area of the figure ABEM = area of figure DCFM (Q.E.D)

P
(%al. Practice

A B

o] Y B

i3

L E0 AR i e e R i i i A e

L i
gles are equal in area and drawn on the same base and in one

ok st et

side of it, then their vertices lie on a straight line parallel to this base.

= ) T T T LT AT TS Y YN TICTTRE TR TATRTRTHTTTARTNRTTTRT TN E T RITLATTINTTART TTR RN IRTATNET AT IR  PARTHTE TN CRNEIATTICNTITATE .
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Given: areaof AABC=areaof ADBC.

—_—

BC isacommon base
-—
RT.P: apW\BC

Construction:

_— . —

Draw AE L BC , DF L BGC




Proof: --areaof A ABC=areaofADBC
~7BCXAE=42BCxDF

~AE=DF
- AE L BC , DF 1l BC
~ AE Il DF
- .
Figure AEFD is a rectangle Thus: Ap /I BC

@Lets think

P In the opposite figure:
B, C. D, and E are collinear , where

B C=DE
If area of A AB C = area of A F D E. What
can you conclude ? Explain your answer.

‘2 In the opposite figure: D e Bc A € FE
BC=EF
If:

areaof AABC=areaof ADEF
What can you conclude? Explain your answer.

B -
Note that: Ar // BC . Why?

; i

W Exemple

ABCDis a parallelogram , AC N BD = {M}
E€ AB whereareaof A AME = area of A AB C
Prove that : The figure B E C D is a parallelogram.
Proof: ' area of A A ME = area of A ABC
Subtracting area of A A BM from both sides
.. area of A BME = area of A BMC
and both friangles have the common base
BM andin one side of the base BM .

{ @ Mathematics book - Second Preparatory
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" CE Il BM (1)
+» The figure A B C D is a parallelogram
- -
.. BE /l pC (2)
from(1) and(2) the figure DBEC is parallelograr

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 midpoint of BC
area of the figure ABYX = area of the figure DCYX
Prove that: AD // BC

Problem solving Tip ©
Draw BX , CX

InA XBC, xv isamedian, what can you conclude?
areaof AAXB=area . ... why?
AD /Il BC Why?




—
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| Exercices(4-2) -

D

- 1 In the opposite figures:
-

—p — A— .
AD /l BC,E€ BC , AC/IDE , AC N BD = {M}

Prove that :

First: area of A ABM =areaof A DC M= area ofa EM C
second: area of ADBC=areaof A EBM E

‘2 In the opposite figure:

i
ABCD is aparallelogram, E€ cB where
BC=BE
Prove that:

areaof AFEC=areaof/ 7ABCD

D A
‘3 In the opposite figure: :

A B C D is a quadrilateral with ap // B G

?

—_—
Ee BCc,Aac n BD ={M}

areaof A ABM=areaof A EC M.

—_— —
prove that: pe // ac

‘4 In the opposite figure:
A B C D is a quadrialteral whose diagonals
are intersecting at M,
EeBm where ME = M D,
area of AAMB = area of A C ME
prove that: Ap // BC

'ﬁt @ Mathematics book - Second Preparatory




You have learned before that the
rhombus is a parallelogram whose

sides are equal in length.

% What is the Relation between the

diagonals of the rhombus?

& How can you calculate the area

of the rhombus?
Area of the rhombus:

@ i the side length of a rhombus
is band its height is h, then
Area of Rhombus = b x h
i.e:

area of the rhombus

= base length x height

@ Let's think

is D E=D F? Explain.

You will learm

%To find the area of
a rhombus.

%To find the area of
a square in terms
of its diagonal.

%To find the area of
a Trapezium.

Key - terms
% Square.
“Rhombus.
% Trapezium
“Area.




‘ 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:
areaof rhombusABCD =2area AABD

=2 x —;— BDx
= BD =2
BD x

ral = ra|—

(Arn of the rhombus = half of the product of the lengths of its dlagﬂnals.)

a The Square is a rhombus whose diagonals are equal in length.

(Am of the square = ; of the square of the length of its diagm‘mi)

_~L
@., Practice

Find the area of the following figures:
@ A rhombus whose side length is 12cm and whose height is 8cm.
0 A rhombus whose diagonals length are 8cm and 10cm.
/* A square whose diagonal length is 8cm.
* Arhombus whose perimeter is 52¢m and the length of one of its diagonal is 10cm.
0 Arhombus whose perimeter is 60cm and the measure of one of its angles
is 60°.

¢

1
'




A Trapezium is a quadrilateral whose two opposite | s _ A

sides are parallel. The two opposite sides are called
bases and the other two sides are called legs.

In the opposite figure:

» . \
AD, BC are bases of the Trapezium ABCD G
AB and Dc are legs of the Trapezium ABC D

A Trapezium has only one height which is the perpendicular distance
between its bases

# = L " =
@ et's think

Does the diagonal of a trapezium divide it mto !wo triangles with equal areas?
If ABCD is an isosceles Trapezium in AB : oc
rism (< B)=m (< C)?

Draw AE 1 BC and DF 1 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(zD)

@ The diagonals are equal in lengthAC = E D
AC NBD ={M}
~AM=DM, BM=CM

@The Isosceles trapezium has only one axis of symmetry (L) whichis the perpendicular
bisector of its bases.

Student’s hook - Second Term
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Right Trapezium

A right Trapezium is a Trapezium whose one of its legs D
is perpendicular to its two parallel bases

In the opposite figure: oc L Bc and cbp | AD,

. The height of Trapezium = The length of c» o

Middle 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

D
xy //BC I AD Y:P ‘middle base X
The length of xy = % (AD+BC) +
G

-.I'@.-ﬂ . Practice

Find the length of the middle base of a trapezium whose two bases lengths are
Tcm and 13cm.

Area of trapezium:

Area of trapezum ABC D = areaA ABD + p* _ bi,—_}ﬁ F
area ADBC = |
=>ADxBF + 1 BCxDE

:% b.h + % b, xh

=2 (b, +b)h

2

(Area of a Trapezium = half of the sum of lengths of the two parallel bases * height. )

[EIEETEN The middle base of the trapezium is parallel to the two bases and its
length is equal to half of the sum of their lengths.

( Area of a Trapezium = the length of the middle base > its Height. )




==
9! o Practice

Find the area of each of the following figurers by using the given data :

] 2 § ¢
p 8em A | A D Tcm A
& i Sem
C 12 cm [ 12 cm B

@ Find the height of a trapezium with area of 450cm? and the two base lengths
are 24cm, and 12cm.

‘2 The area of a trapezium is 108cm? and the length of one of its parallel bases is
15cm. Find the length of the other base, if the height of the trapezium is 8cm.

3 The area of a trapezium is 180cm? , its height is12cm. Find the lengths of its
parallel bases, if the ratio between their lengths is 3 : 2.

‘4 Two pieces of land have equal areas, one of them has the shape of a rhombus
whose diagonals are 18m and 24m, and the other one has the shape of a
trapezium whose height is 12m. Find the length of its middle base.

‘3 The area of an isosceles Trapezium is 120cm? , its perimeter is 60cm and the
length of its middle base is 20cm. Find the lengths of its bases.

‘6 AB C Dis arectangle with AB = 6cm and B C = 8cm. X, Y, L and M are the
midpoints of the sides AB, BC, ¢D and aD , respectively.

A Prove that figure X Y L M is a rhombus and find its area.
B Find the height of the rhembus X Y L M.

7 A piece of land has the shape of a trapezium whose area is 4000m?2 . The
lengths of the two parallel bases and its height are of ratio 3:2:4, respectively.
Find the length of its middie base. -




- - Y

1 In the opposite figure: AB // DE , Xand Y € AB
, XDEY is a rectangle, AD // BE .

a) Find the area of the figure AB E D

b) If AD = 30cm, then find the perpendicular from B to
AD.

‘2 In the opposite figure: LMNE is a parallelogram.
Prove that the area of A LEF + the area of A MFN
= the area of A LEM.

X

B

‘3 ABCDandB E C D are parallelograms where
Ac N BD ={M}. Prove thatthe areaof AABD=
the areaof AMEC

‘4 In the opposite figure: AD /| BC // gf .
Prove that the areaof AABE=theareaof ADCF

‘3 In the opposite figure: AB=AC, 8D 1 ac,
CE L AB

a) Prove that Ep // BC
b) The area of A AD B=the areaofA AEC

‘6 In the opposite figure: ‘AD /] BC
Prove that the area of A AB M = the area of A DM C.
Given the the area of A M B C = 20cm?,
and the area of A AB M = 3 times the areaof A MBC.
Calculate the ar&aﬂ:’{ the rectangle drawnon BC and its
other base is on AD

i Mathematics book - Second Preparatory
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Activities

- Use the memory device " Pick " for calculating the are

~ By using a grid. How can you find the area of a polygon

To find an answer, notice the following:

.. OIn the opposite figure:

arean ABC = % area of the rectangle XBC Y
=-;4>c4><3=ﬁsq. units

@In the opposite figure:

area of figure ABC D= areaofAn ABD +areaofA CBD

=3 x5x2+ 1x5x1

= 5+%= T%sq. units.
eln the opposite figure:
To find the area of A AB C , we divide the figure into
regions whose areas can be calculated.

sareaof AABC=areaof AABD+areaof ABCD /
=4x3x24+2x3x2 2
; C
= 6 sq. units.

Refer to the above figures:

Observe the number of red dots that represent the figure on o
squarers of the grid and they are called boundary points, and they are denoted s

by P. Also, cbserve the number of green dots inside the figure and they are called

interior dots and are denoted by i. Complete the following table and check your

answers.

L

First Figure

Second
Figure

Third Figure ™~ — ] -] =i

Draw other figures on the grid and calculate the area in each case geometrically..

Test and check by using the memory device pick.

Number of boundary points of the polygon
pick rule Area = Number of interior points + 5 -4
R Explain how can you use pike in a real-world applications.




~ L

§ Complete:

‘A" The area of the rhombus whose diagonals 6cmand 8 cm = ...,

gn, The diagonals of an isosceles trapezium .........

€ The area of the trapezium whose middle base 7cm, and height 6cm =.........

‘D Triangles with congruent bases and drawn between two parallel lines are ........

‘E The median of a triangle divides its area into .........

F The area of a square is 50cm?. The length of its diagonal = ........cm

N
‘2 In the opposite figure:

A B C Dand AB M N are two parallelograms.
Prove that: the area of

AEBCL%-tI'lBﬁf&&Uf.{Z?ABMN

3 Inthe opposite figure:
A ABC, Dis the midpoint of am , E is the midpointof ac
Prove that:

a)areaof ADBC=areacf AEBC

b) pe WBC
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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: _
O The corresponding angles are congruent
) The corresponding sides are proportional.

In the opposite figure
€  Exemple :

AR BC _ CD¥

AB _BC _co
AD 5
B 1

Mathematics book - Second Preparatory

You will learn
% The concept of
similarity.

% Similar of Polygons.
% Similar of triangles.
Key-Terms

% Similar.
% Proportional sides.

% corresponding
angles.




m(:A)=m{A),m(.B)=m(.B),
m l:/_ C.} m {‘1 C), m (LD) = m (;_ D)
The polygon ABCD is similar to the polygon A'B'C'D’-

Note that:

oThe 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?

© if two polygons are similar, then the corresponding angles are congruent and the
corresponding sides are proportional as well.

@ 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.
o

W Practice

T Which of the following pairs of polygons are similar and why? write the similar
polygons following the same orders of corresponding vertigas.

A .
D = &

5cm
A ¥ E

3cm

SEA=T

—
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Similarity of two triangles

i

definition |

i S e e e B N B e R e S W S

Two triangles are similar if there exists one of the following conditions :

! The corresponding angles are congruent.
() the corresponding sides are proportional.

Exemple :

In the opposite figure: ABC is a triangle in which A B = 5em, BC = 6cm,
AC =4cm, and D € a5 where AD = 3cm,

‘A" Prove that & ADE ~ 4 ABC.
‘B Find the length of DE and At

oE Wee | ; /

. m(<ADE)=m (< B), m (< AED)=m (< C) Why*

pE WBC :DE n AC ={E}L

-~ «Als common in & ADE and & ABC .
. A ADE ~ A ABC corresponding angles are congruent, So:

DE _ AE

AD _ DE _ AE

e

AB EC AC

DE = 33-—);—3 3.6cm and AE = ?'X—; = 2.4cm

.
W Practice

Us

@ Prove that
A A DEF ~ 4 ABC

ing the given in the opposite figures. :

ﬂ Perimeter of & DEF _ the ratio of the similarity
Perimeter of & ABC




SNER=T

Note that|:
the ratio between the perimeters of two similar triangles
= the ratio between any two of corresponding sides

Exercise (5-1 )’

4 In each of the following figures :

Find the value of X , given that each pair of triangles are similar
(a) 12cm

X |
% cm o)

Figure (1)
(c)
5 $
| A
Figure (3)
w
() (¢) Xe
‘E—ﬁ S5cm ;
9cm
"y X, \ /j\

Figure (4 _ Figure (5)

(f) (9)
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‘2 In the following figures: Find the value of X and y (Lengths are -
estimated in cm)

‘3 In the opposite figure: ABCD is a parallelogram,
whereE € ga, cEn AD ={F},BC=EC =10cm,

AB = 4em, and FD = 6cm.
Find the lengthof: EB, EA and FC

4 In the opposite figure: ABCD is a rectangle, in
which AD = 12cm,

X € AD where A X =4cm, Xy \ AB
and intersects Ac atMand BC aty,

where M X = 3cm.

A Provethat AAMX~ACMY.

B Find the perimeter of &4 Y M C.

‘C Is the figure A B Y M ~ the figure C D X M? Why?

‘8 A B Cis aright angled triangle at B , in which AB = 3cm,
BC=4cm,and BD L AC .
Provethat: A BAC ~ ADAB,
then find the lengthof Ap , DcC .

@ Mathematics book - Second Preparatory




Think and Discuss

You know from Pythagoras Theorem that & You will learn
if A ABC is a right angled triangle at B, then % Converse of

(ACP? = (ABR? + (BCP: s
Now, we will learn the converse of the % Using pythagoras
pythagorean Theorem. 3 B theorem on solving

Converse of Pythagoras Theorem: problems.

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.

I.e. in A ABC, if : (AB)? + (BC)2 = (AC)2
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 (AB)? + (BC)? # (AC)?, "
then A ABC is not a right friangle ®




Pl

- R

DFZ= .. MN2=
DEZ2+EF2= ... ML2+ NL2 = ...
“.the triangle is -........ “ the triangle is ........

® 3 ®

i 7cm

A
Sem 3cm
Y
z 5cm
Xyi=(/3p=__ . ACZ=
NE A ZRES enusse ABZ+BC2= .
“. the triangle is ... “.the triangle is ...

‘2 In the opposite figure:ABCD is a quadrilateral
m (< B)=90", AB=9cm, BC=12cm, CD =17 cm
and DA = 8cm.

Prove that:
m (<« DAC) = 90" then find the area of the figure ABCD.




You will learn

4 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 on a line.

% To find the projection
of a line on a line.

Key-Terms
%, Projection.
U 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, whereAZ Land B € L.

. | - I—

A

Drawaa L L, where A" € L. B

The point A* (the point of intersection
of AA* and L) is called the projection
ofAon L.

#Bel -. The projection of B on L is itself.

Note that:

<" 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.

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

Student’s hook - Second Term @ #




Finding the projection of line segment g ona lin
If - A’ is the projection of A on the straight line L
and B’ is the projection of B on the straight line L,

@
r

then ‘ag~ is the projection of 25 on L.
SO i C < =5 and C s its projection on L*
thenC' € Ap

e~ 2
JW Practice

The following figures illustrate segments in different locations. Complete by writing
down the projection of each one as shown in the first example:

L

! S
: *—--_..X:

;-] L EaEm——— . "

\

m
9]

A c
F E
. - >
EI/ I Ij
| | | i
| i | I
| I | i
| 1 I I
0 ot - 0 F
=
- il - D c
The projection of ag onLis  The projection of cp onlL The projection of g onlL
AR s nnes IS .
X
i N M A
] I L}
| | |
L, S5 o H' ! ! B
e — | I I
X L
I./ - S - Ir:' >

==

The projection of xvy onL The projection of MmN on L The projectionof Ag onlL

1S i, W e I8 i
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Note and Discuss:

@ The length of the projection of a line segment on a given line is less than or equal to
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?

|

|

—_———
= — =

J

|

The Projection of a Ray

Q

n a straight line

- e
— —— s =
E—— E

|
|

Finding the projection of o5 onL. D
A’ is the projection of Aon L 2
B'is the projection of Bon L. l ! A
if DE aB D& aB | [ |
and D is the projection of Don L, ' ' I
- Bl ¥
then Deap - - : »
p— . Y B A
~. The projectionof ag onLis ag :
Observe and complete:
B
I
1
I
i
L | L A 1
Al i
= — A e — B G — >
The projection of A onL is........ . If aAg L L, then The projectionof ag onLis..........

@ Let's think

@ What is the projection of a line on a given line?
'0 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.




)

,W Practice:(1)

In the opposite figure: m (. B) = m (- ACD) = 90°

Complete:

.

0 The projection of ap on cp IS cooivvivivenn,

-

@ The projection of Ac on cp IS ..ccoooooo.....

-

© The projection of ac on ag is ..

s e
,».;_@‘J Practice:(2)

in the opposite figure:

ABC is a triangle, with AB = AC = 5cm,
and BC = 6cm.

Find:

0 The length of the projection of o on g . «

@ The area of the triangle ABC.

P
w Practice:(3)

In the opposite figure:

a8 N ¢cp ={E}, Eis the midpoint of CDi g

AC = 16cm, AE = 20cm,
BD=BE = 10cm.

Find:

-

D

5cm

8cm

_— -
0 The length of the projection of 8D on cb

’ The length of the projection of og on

 —
CD.




)

‘1 Complete the following table:

A
Figures 1
Projections
& D B
Projection of  Ac sur BG KC
x — .
Projection of  A'gsyr G
— -
Projectionof s ¢ gyr AB
) — -
Projectionof  g¢ gy AB

@ In the following figure:
AD // BC ,AB=13cm,B C=5cm, CD = 15cm,
m(,ACB)=m(/ DAC)=90

Find: A The length of the projection of AB on AC .

—

‘B The length of the projection of co on AD .

3 In the opposite figure:
A B C D is a trapezium, in which ‘aD I/ BC , -
m(/ ABC)=90". IfAD = 9cm,
D C =10cm, and CB = 15cm. D

_—

Find: ‘A The length of the projection of DC on BC 15cm

' . o 9cm
B The length of the projection of DC on aAB




In the opposite figure:

0 ABC is a right angled triangle
at A. ABNM, ACFZ and BXYC
are squares drawn on the
sides of the triangle ABC.

—

9 Draw AD 1 BC and
intersects itatD and intersects

xy at E. Draw BF and

AY as shown in the opposite
figure.

ean Theorem

Think and Discuss

m (£ BCF)= m (£ YCA)

& BCF = A YCA

Why? ?

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

AC? = CDxCY
-.AC?=CD x CB

Why?

= The length of the projection of AC_x The length of the hypotenuse BC-

@ Mathematics book - Second Preparatory

Youv will learn

% Euclidean
Theorem.

> Applications on
Euclidean theorem.
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Euciidean 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:

BA2 =BD * BC
CA2=CD «xCB

Corollary:

e = i
w Practice

In the opposite figure:
A DEF is a right angled triangle at D, DN L EF
EN = 9cm and NF = 16cm

Complete:
(DE =EN=xEF (Euclidean Theorem)
= e . PP ~DE = .......cm
(DF2 =FNX ... (Euclidean Theorem)
S R SR LSDE = .0m
(DN2  =NE x NF. . )
e o T O = i cm

@ Let's think

Is DN x EF = DE x DF ? Why?
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“1 In the opposite figure: ABC is a triangle in which, m (<ABC) = 90 /

AB =4cm, AC=5cmand BD | Ac .Complete 5cm
& |4 om
®ec=...om B AD=...com
€ BD=...cm ‘D Area ADBC =...... cm2
@In the opposite figure: ABCD is a quadrilateral, where A

m (2 BCD) = m (= BAD) = 90,
AE_LBD,BC=7cm,CD=24cmetandAB = 15 cm
Find:

A The length of BD and AD

-

ﬁ’ The length of the projection of Ae on BD

— 24 cm

€ The length of the projection of AD on AE

3 In the opposite figure: ABCD is a parallelogram,
AB = 6cm, AD = 10cm, DB L AB « D i8cm A
Draw De | BC find:
‘A Area of the parallelogram ABCD.
‘B The length of the projection DB on BC .
‘¢ Thelengthof DE

‘4 In the opposite figure: ABCD is a trapezium with
ag // pc,m (< ABC)= 90"
E is the midpointof BCc , AB = 16cm,
AD =25cm, DC =9cm, AE | ED
and EF L aD

A

16 cm

Find: & area of the trapezium ABCD.

B The length of the projection of
AE ON AD .

* @ Mathematics book - Second Preparatory




Triangles c
to their Angles

Think and Discuss

Fig. (1) Fig. (2) Fig. (3)

<Bis aright angle < B is an acute angle < B is an obtuse angle
JWEICRETE The length of AB , does not change in all figures.
The length of BC , does not change in all figures, Does it

You will learn

= to determine the
type of a triangle

according to its | mean the length of Ac changes according to the opposite
|
RS . angle?.
Key-Terms 1
% Aright angled Complete by writing >, or=or <:
e in Fig. (1) = m(<B)£90° - (AB)2 + (BC) ......... (AC)?
“ An acute angled
trangle in Fig. (2) - m(<B)<90" .. (AB)2+ (BC) .......... (AC)?
% An obtuse angled
triangle. in Fig. (3) »~ m(<B)>90" .. (AB + (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 side of
the triangle and the sum of squares of the other two sides




| If the
square length of the longest side is equal to the sum

of the squares lengths of the other two sides, then the
triangle is a right angled triangle.

In A ABG:

- < B is a right angle.

1 If the

square length of the longest side > sum of squares
lengths of the other two sides, then the triangle is an
obtuse angled triangle. c

. < B is an obtuse angle.

1[I If the
square length of the longest side < the sum of

squares lengths of the two other sides, then the €
triangle 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?

-+ The greatest angle is cpposite to the longest side.
.. <A is the greatest angle in A ABC, since BC is
the longest side. (BC)2 = (10)2 = 100

Mathematics book - Second Preparatory
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ABZ+ACZ = (B) + (7)2

=64 +49 =113
- (BC)?2 < (AB)? + (AC)? .+~ Ais an acute angle

£ Als the greatest angle

- A ABC is an acute angled triangle

Determine in A ABC the type of < A:

‘A AB=8cm , BC =10 cm , AC =6cm
‘B AB=12cm , BC =13cm , AC=7cm
© AB=3cm : BC=7cm ; AC =5cm

1 Determine the type of the greatest angle in A ABC, where:

‘A AB=9cm , BC =10 cm , AC =12 cm
B AB=5cm ; BC=12cm : AC =13cm
‘€ AB=7cm 4 BC =16cm , AC = 14cm

Determine the type of the triangle according to its angles.

& In the opposite figure:
ABCD is a quadrilateral in which
AB = 8cm, BC = 9cm,
CD =12cm,AD =17cmand pB 1 AB
;& Find the length of the projection
—_— e
of AD on BD
‘B Determine the type of A BCD according

to its angles.

8 cm
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‘3 In the opposite figure: )
ABCD is a parallelogram with
BC = 15cm, CD = 8cm, and o @&
AC = 19cm.

Prove that: < ABC is an obtuse angle.

Fad
c 15 om B

‘4 Find the length of Bc in A ABC , in which: (AB)2 > (AC)2 + (BC)2, AB = 15¢m,

e

AC=13cm, ap | Bc andintersects it at D, AD = 12cm.

5 In the opposite figure:
ABCD is a rectangle in which
AB = 16cm, BC = 24cm, E ¢ cp .and
DE = 9cm. Classify the triangle BFE
according to the measures of its angles.

) 24 om ~ B

6 In the opposite figure:
A ABC, in which m (<« BAC) = 90,

ap L BC , AB =8cm, and
AC = 6cm.
Find BD, CD and AD.

‘¥ ABCD is a rectangle in which AB = 30 cm,

AD = 40cm, ?E’ i F and intersects

Ac atF andintersects Bc InE.

Find the length of AF . DFand EcC .




~ In the opposite figure:

AB =BC =CD=DE =EF=1cmand
~ MF =3cm
Find:
_
‘A The length of the projection of FM on EM

o

B The length of the projection of BM on AM

Unit test

(1) In the opposite figure :
m(/AED)=m(Z£B)
,AD =3 cm, AE=45cm.BD =6 cm.
First : Prove that A ADE ~ A ACB.
Second : Find the length of CE.

(2) In the opposite figure :
If the figure ABCD ~ the figure XZYL,
(a) Calculate m ( £ BCD )
(b) Calculate the length ofX—L,

determine the ratio of the enlargement.
(c) If the perimeter of the figure ABCD = 26cm, what is the
perimeter of the figure XYZL?

(3) In the opposite figure : c L2 ot B
BENnDC= {A}, ,
m(sB)=m(ZE)=90

(a) Prove that : A ABC ~ A AED
(b) Find the lebgth of BE , AC

m dom

4cm
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‘4 In the opposite figure: ABCD 5 | &

is a trapezium in which

AB // DC, AD 1L DC ,
12 cm

AD = 12cm, BC = 13cm,

DC =33.8cm,and BE 1 DC

C E 338cm D

I: Find
@ The length of CE , AB B The length of DB
.J\?/. —_— H
’g The length of the projectionof DC on AB

D The area of the trapezium ABCD.
ll: Prove that: m (- DBC) = 90°
@ In the opposite figure:
A ABC is a right angled triangle at A in which

Apb LBc,BD=16cm, CD = 9cm.

Find the lengths of AB , AC and AD
and calculate the area of A ABC

@ Mathematics book - Second Preparatory
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Model (1)

[1] complete the following

x+3

(1) 2 =1, thenx=...............
() X+Y=4 X-Y=2 then X*-Y? equals .....
(3) The solution set of the equation X*-1=8 where XeZ'is ....

4)f2*=3 then8*=.....
3
(5) 1—:I=a“."““"".$$
[2] Choose the correct answer
2
(1) Vs (L L 25 12s)
55 125 ' 25
2 Z-Z = e, (Z°.N, ¢ .{o})
(3) The volume of a cube of side length 3cm = ............... cm?®

(9,12, 27, 81)

(4) The expression X* + KX + 36 is a perfect square when K equals ...
(6 « +8  +12 « +18)

(5) A regular die is thrown and observed the upper face, then the
probability of appearance number divisible by 3 is

1 1 1., 3
(7 « 3 2 s )
5 27
6) If(=)" =—— thenx=.........e00vvrunee -5,-3,3,5
(6) (3) 125 ( )
[3] Factorize each of the following expressions
(a)X* +8X+15 (b) 2X* +7X +3
(e) X° -1 (d) aX-7a+3X-21

[4] (a)Simplify to the simplest form ;;zg’:

(b)Find the S.S for the following equation where X e R
X*-8X+12=0

Student's book - Second Term m =
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rest are red if the probability of drawn a red ball is % find the number
of all the balls
(b) IfF3* =27 , 4" =1 find the values of X, Y

Model (2)
[1] complete the following :-

O e T T
(2) X = o= (X =2) (... + 2X + 4)
(3) (5X -2Y) (25X + 10XY + 4Y?) = .......

(5) A bag contains 9 card labeled by numbers from 1 to 9 a card is
drawn randomly then the probability that the card carries an odd
RUMBPEE I8 amssnimgs

[2] Choose the correct answer

() XY~ =8 then X =...

(36%.%s2)

(2) The expression X* + 4X +a Is a perfect square when a equals ...

(3 . 4 « 8 « 16)
(3) The S.S of the equation X* - X=0 is.....

(o} « o « fo3 ¢« {1)
(4) In the figure opposite the shaded region
1111
86

represents... the circle ( 3
1
(5) 3 +3°+3"=1thenx=.... (1,0, 5,1)

(&) K6 =11 then6™ =.......ccocoinivina (12, 22, 66, 72)
[3] Factorize each of the following

(1) 4X* -9 (2) X°+8

(3) X*-5X (4) X*-X-6
[4] Find the §.8 of the following equationinr:X?-X-6=0

W @ Mathematics book - Second Preparatory
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[5] (a)A bag contains a number of similar balls , 5 of them are white and the



NEA=E=

-2
(b) Simplify to the simplest form : V2 x(3
3x(v2
[5] (a) If 2%3 =1. Find the value of x
(12> 2

(b) A bag contains a number of similar balls some of them are red , 2 green
» 4 blue and the rest are red if the probability of drawn a ball with green

color is :Gl find the number of red balls

Model (3)
“For integrated pupils”
Il@ﬂ‘ %D‘-L;l U‘ * g
uestions (1 Choaose the correct answer:

(1) The solution set in R of the equation x* +25=0 is ..............

(@5 (b) 5 (c)-5 (d) ¢
(2) If the expression x* + a x + 9 is a perfect square, thena=.............

(a) 3 (b) 6 (c) 9 (d) 18

(3) If (x — 1) is one factor of the expression x* — 4 x + 3, then the other factor is

(@) x+3 (b)x +1 c)x-3 (d)yx-y
5\ _(3f .
{4)&[5] :(g] ANENX= oo
(@)-2 (b)2 ©) @ -
(5) The probability of the sure event=.............
(a) 0 (b) % (c) 1 (d)2
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Questions (2):

Join from the column (A) to the suitable in the column (B)

(A)

(B)

(1) Ha*-b°=156,a+b=3 thena-b=.............. « 5

(2) If one digit of the number 37450 is chosen at
random, then the probability of the chosen
numberisaneven=............ .

(3) Wix+3yP=xP+kxy+y thenk= . . .

4) 4% +4%+4%°+4°%=

(5) The probability of the impossible event = -

= O ;i P

Questions (4  Put(¥)or(x):
(1) A scheol has 320 pupils, the probability of the ideal boys is 0.6, then
tha number of girls = 120

(@) If3’=2?,thanx=%

(3) A card is drawn at random, from cards numbered from 1 to 10

(4) The positive real which if its square is added to three times, the
result will be 28 is 4

(5) The solution of the equation x {x—3)(x+5)=0inRis [0, 3, -5]

uestions (5):
o R L
Complete the solution in which the expression S 5% in its simplest form
k3
@Y x (o xBP 2 2 3 b B g v

210 5 30 - 240 5 3%




Geometry
Model (1)

[1] complete the following A
(1) In the figure opposite ABx ......... =BC x AD /j)\

D c

B
(2) In A ABC if (AC)’ +(BC)’ = (AB)* then m(Z.....)=90°
(3) If the point A< the line L then the projection of the point Aon theline Lis .....

22
(4) The area of the circle of Diameter 14cm=...........cm° (7= =)

(5) A trapezium whose bases length are 8cm , 10cm and its height 5cm then
its area equals ......cm*

[2] choose the correct answer :
(1) in A ABC if (AB)’ > (BC)* +(AC)* thenangle C is ...

(a) acute (b) right (c) obtuse (d) straight

(2) A rhomnus whose diagonals length are 6¢cm , 10cm has area ...... cm
(a) 60 (b)30 (c)15 (d)10

(3) The ratio between the lengths of two corresponding sides of two similar
polygons is 3:5 then the ratio between their perimeters is
(a) 2:5 (b)5:3 (c)3:5 (d)1:2

(4) If the area of a trapezium is 100cm? and its height is 5cm then the
length of its middle base =....cm

(a) 20 (b)30 (c)40 (d)50

(5) ABCD is a parallellogram in which m(Z.A4)="70°, then

m(£B)=...° (70, 110, 180, 360)

......

(6) Measure of each angle of the regular pentagonis = ......... ° (90, 108, 120, 540)

[3] (a) The sides lengths of one of two similar triangles are 3cm , 4cm , 5em
And the perimeter of the other triangle is 36 find the side lengths of the
other triangle

(b) In the opposite figure
ABCD is a parallelogram

XeAB , YeAD such that
Area of ACBX =Areaof ACYD

Prove that :

XY ii'BD

Al-Ashraaf printing house Student’s book - Second Term 1 03
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(4) (a) in the oppaosite figure

ABC triangle in which BD=2cm E
, CD=8cm , AD=4cm, AD 1L BC <
Prove that :m(/BAC) = 90°

c 8cm D2cm B .
(b) ABCD is a parallelogram in which AB=18cm

, DE=15¢m and BC=12cm we draw DE L BC , ,DO L AB
Calculate the area of /7 ABCD and find the length of DO

(5) (a) ABC is a triangle in which m(ZA)=50°, m(£B)=60°. Arrange
the lengths of the sides of the triangle in descending order.

(b} In the figure opposite: A D
ABCD is a quadrilateral in which
AD|| BC,ACN BD = {E) E
Prove that: B : c

Area of A ABE = Area of ADCE

Model (2)

[1] complete the following

(1) The two polygons are similar if their corresponding sides are ...... and
their corresponding angles are.....

(2) The area of rhombus is 24cm’ , the length of one of its diagonals 8cm
then the length of th eother diagonal is.....

(3) A triangle whose side lengths 6cm , 8cm and 11cm then its type
according to its angles is ....

(4) Area of triangle is equal to half of area of a parallelogram if they have a
common ....

[2] choose the correct answer

(1) A trapezium whose bases length are 6cm , 8cm then the length of its
middle base equals ....cm

(a) 48 (b) 24 (c)14 (d)7

(2) If two polygons are similar and the ratio between the lengths of two
corresponding sides is 1:3 and the perimeter of smaller polygons is 15¢cm
then the perimeter of the greater polygon is.....cm

(a)30 (b)45 (c)60 (d)75
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(3) If the area of the triangle 24cm® and its height =8cm then the length of
the corresponding base ......
(a)16 (b)6 {6)3_ (d) 2
(4) ABC is right angled triangle at B, BD | AC then the projection of BD
on ACis (a) {A} (b) {B} (c) {C} (d) {D}
(5) A square of perimeter 20cm then its area equals ....cm?
(a)20 (b)25 ()50 (d)100
A

{6) The number of the trialngles in the
opposite figure=................ (3, 4,5, 6)

[3] in the opposite figure B G

D E
AO 1 CB , BE L AC , AC=10cm , BC=7cm and AO=5cm find
(i) the length of BE (ii) area of AABC i
Ape®
7em B o

Cc

[4] (a) ABCD is a parallelogram in which AB=8cm , AC=20cm
And BD=12cm prove that m(ZABD)=90° then find the area of this
parallelogram ABCD

(b) In the figure opposite: A
ABC is a triangle in which D is the
mid-point ofﬁ, E is the mid-point DTE , prove that:
First: Area of the triangle DBC = Area of triangle EBC

Second: DE I BC B C
[3] (a) in the opposite figure ,
ADBA ~ AABC, m(£BAC)=90°
Prove that : AD | BC
And if AD=8cm , AC=6cm c B
find the length of BD o
A

(b) In the opposite figure : 10
[

ABC is a triangle , AD L BC if AD=24cm , AB=26cm
And AC=30cm find BC
Then calculate area of AABC

24cm
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Model (3)
“For integrated pupils”
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Questions (1) Choose the correct answer:

(1) The area of parallelogram whose length of its base 6cm and its corresponding
height of this base 4 cmequals ............ cn’.
[12 , 20 , 24 , 48]
(2) The triangle whose lengths of its sides 6cm, 8 cm, 10 cmiis ............
[Acute angled triangle, right angled triangle , obtuse angled triangle , otherwise]
(3) The rhombus whose lengths of its diagonals 6cm and 10 cm then its area = ........
cm?.

60 , 30 , 15 10]

(4) Trapezium of length of its middle base 8 cm and surface area 56 cn then its height
S E— cm. [32 , 24 , 448 , 7]
(YAl ... similar.
[squares , triangles , rectangles , parallelograms]

Questions (2) Complete each of the following:

(1) The projection of point an a straight lineis .....................

(2) If the triangle ABC is obtuse angled triangle at B then (ACY: ...... (AB)? + (BC)?

(3) The square whose length of its diagonal 8 cmthenits area= ............ cm’.

(4) The two triangles have same base and the vertices opposite to this base on straight
line parallel to the base .................

(5) Area of triangle = % O x corresponding height.
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Questions (3) Join from column (A) to suitable from column (B) :

(A) (B)
(1) In the opposite figure AC = ....... cm A
B «—— C——bp . BEC
(2) In the opposite figure :
Areaof A AED=areaof A ......... D
E
« 24
B A
(3) In the opposite figure area of A ABD A
SEIBEIN. A, eorrasrmnssrs
C s B ¢ Congruent
(4) If the ratio of enlargement between two similar triangles =
1, then the two triangles .......... e 36
(5) In the opposite figure the length of the projection of AB
on B = s cm Sy
8cm 6ecm
C D B ¢ ACD

-\




Questions (4): In the opposite figure:

Area of the figure ABYX = D A
Area of the figure DCYX

Complete the proof:

To prove that AD // BC C % % B
Given:

AT.P:

Proof: xy is medianin A XBC

¢ aredol-A: oea =areaof A ........... (1)

- area of the figure ABYX = area of the figure DCYX (2)
By subtracting (1) from (2)

Areaof A ....oocvveiinnns =areaof A ..............
- AD/!BC
Questions (5): In the o ite figure: &

A ABC ~ A AED o i
4 cm D
m{ £ AED) = 44°
E

AD=3cm, EA=4cm, DB = 5cm

BC =8 cm Complete to find length of ED and EC  ©

Solution - A ABC ~ A AED

ED DA ... ED 3
ED =.............. cm AC = ..o cm EC=........... cm
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