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It gives us pleasure to introduce this book to our students of the first from preparatory, hoping
that it will fulfill our aims; considering the easiness of information. clearness in the style. This for
preparing a generation capable of scientific thinking and inngvation.

The aspirations of the human mind exceeds the limits of the earth o penetrate the outer
space. As the artificial satellites and information networks transter to us what is happening
every where at any time.

The technological progress makes various and a lot of sources for learning, a large number
of modes of knowledge and numerous teaching aids that have a great effect and considered
more complex and have a highar value.

In writing this book, it was put into consideration the following points:

*  Since studying integers is not enough to solve various life problems, so we should study
mathematics that uses symbols instead of numbers to solve such problems.

®* The use of images, shapes and colors in clarifying the concepts of mathematics and
properties of shapes.

®  Integration and linkages between mathematics and other subjects.

*  The design of educational situations, which help on practising the basis of active learning
and problem - solving skills.

*  Bhowing lessons that provide the students with the opportunity to deduce the information
by themselves.

*  The book includes realistic issues, educational activities, attitudes related to the problems
of environment, health, population issues in addition to the development of values such as
human rights, equality, justice and developing concepts of belonging to the home land.

*  Giving a variety of evaluation exercises, at the end of each lesson, a test at the end of each
unit and examinations at the end of the book.

* Include portfolio models to verify the general educational evaluation.

*  Employing technological methods.

This book has included three units:

Unit 1: Numbers and Algebra - it aimes to use laws of indices and finding the sguare root of
a positive rational number.

- it presents the meaning of variable and constant and solving eguations and inegualities of
first degree in one variable.

Unit 2: statistics - it aimes to include the importance of statistics and probaility in predicting
future events.

Unit 3: Geometry and measurement - it revolves around Geometric transformations
(reflection - translation - rotation). proving using proof, some theorems and laws for triangles
and quadrilaterals.

Inexplaining the topics ofthe book, it was taken into consideration, simplifying
the subject and giving a variety of exercises to provide the students with the
opportunity to think and create.

Introduction

The Author
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List of symbols

There is a meaning for each mathematical symbol

Symbol How read
X is th t wh lements ar
5% - S—— ., I sihese (se elements are
= empty set or null set
A
= Is an element of, belongs to
¢ Is hot an element of, not belongs to
is a subset of
L
is not a subset of
¢

Intersection of two sets X and Y is the set
XNY={a:acXandacY} | which contains all the elements belonging
toXand.

Union of two sets X and Y is that set which
XUY={a:aecXoracy} contains all the elements belonging to X
or Y.

N Set of Natural numbers {0, 1, 2, ...}

Set of integers {...,-2,-1, 0,1, 2, .}

Z Set of positive integers
1,2,

A Set of negative Integers
folpe2i 3 o}

< is less than or equal to

= is greater than or equal to




Symbol

How read

# is not equal to
|al The absolute value of a
(a.b) The ordered pair whose first

coordinate a and second coordinate b.

axax..tonfactors=a"

The n " power for the number a

va The square root of a
/7 is parallel to
i 6 is perpendicular to
A triangle
Since
Therefore
right angle

1

AB Line segment AB
AB Ray AB
AB The straight line AB

Angle

is congruent to
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Ghiyath al-Din Ibn Masoud al-kashi
(1380 AD - 1436 AD)
Al-kashi invented the “decimal fractions”.

Also he put a theory concerning the natural
numbers raised to the fourth power.

He reached a very accurate rate for
approximately ratio JU that nearly equates
the accuracy of the calculators.

N 4
Lesson 1 Repeated multiplication.

Lesson 2 Non-negative Integer powers.
Lesson 3 Negative Integer powers.

Lesson 4 Scientific notation.

Lesson 5 Order of operations.

Lesson 6 The square root of a rational number.

Lesson 7 Solving Equations.
Lesson 8 Inequalities.
o Miscellaneous Exercises.

e Unit test
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Complete the pattern:

1 Ty J oo 3 o At o 1P

e === —':‘:—x—‘,&(—: =

{2) 2 (2) 2 2 2 2x2x? 28
1, 1 1 _ 1x1 _ 1’ T, 1 1 1 1 Axixix1_ 1
(=Y =—x—-= =— (=)' =—x—x—x—= =—
2 2 2 P 2 2 z2 2 2 2 2x2wx2x? 2

Examples and Exercises:

o Calculate and exprass in the simplest form:

[al (57 [b] (=23

[o] @ )x (-5 ) (€] (-2} + {— 2 )
The Solution:

Al et

(Bl (e P=T-tpr=(Te=2L,

[Gl{e g Pai—g =l R R =t g=

() (-B)s(-8yp=-B.(fp- B BB, 8. 4

2 é@tﬂmrmdxi Pross  Kalyouks Euypl 2021-2022



Unit 1
(2 | Complete using the rule of signs in multiplication:

[a] (- 2P =(-2) X (=) = e 6] (1) = )=
bl 2P =2 2 (D)= (1) (2= (2=
el-2p=a . (9] (2P x = ...
[d](—%)ﬁz—%:........ [h]{%}%%: ........
1 J Calculate and express in the simplest form:
(] @ 5 x (27 [bl(25)+ -1 2)2
= 2 5 =(2) (2
S = = (%)"" X o = e

Mathematics 15! Prep Second Term 3



. Calculate the following, then put the result in the simplest form.

1_4 _EL‘- _& 2 L Eib
[al(5) [eli-al=) i)
iz 1 4 : 2 2
il F1{— —3? Jap o AR Bl B
[B]¢( P UK 2) x{sl [L:14 3) % { 9)
25 _ 3,8 313y
[el63) ol 5 Rl
3 5 5 3 1 1, 8
.- 4 A o R [ e R
)= (] (~=32=3 [ g[8 ]
57}&.
. - [a] Find the area of a square whose side length is 271(
i
[b] Find the valume of a cube whose edge length is 4—:
3 1 4 . "
plfX=- =L V= . and z = - Y then find the numerical value of each of the
following in its simplest form:
[a] x” ¥y 27 [d] 9xy’ + 4y’2”
[b]x2 = 22 [e] X E
C X+y
[c]x” — y2° [f]%zﬁ—%x”y—%z?yﬂ
4 4 .. Cornreerciz | Pross Kalyoul - Egypl 2021-2022




Unit 1

@ |f a multiplication contains powers of the same base, the product may be written as a
single power of that base.

bk, adi b e g E b
Forexample.{z) x(z} _(Exz)x(2x2x2)

1 1.1 L 1 1

:xxxx:(}5
£ 2 2 & 2 2

Use the calculator to verify each of the following:

The rational

() % (3)°
a n m {E]n ® (E)m (E}m—m 2 = —
number: e b b b

4 A s

3 2 3 243 243

1

g 2 3

A

5 2 2

3

& 3 4

@ Insert another rational numbers and another values of% . nandm
# Did you get the same praduct?

® Doss the law apply to negative bases?

a. ;
If B is a rational humber, n and

m are non-negative integers,

then ()" x (2)" = ()™

Mathematics 15t Prep Second Term 5



Example :

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

[al - 57 < (5 [b] (=2 x (-
The Solution:
[l (~51Ex (5 =(5rx (%)
- (%}?ﬁ
=5V

3.5
5

e If the division operation contains rational numbers have the same base, it's possible

to write the quotient with the same base.

o

)

s
2 -

=

P3| b2 =

.
2

X

kA
Ml_;_ palo =
—
M3

—h
B sl

Use the calculator to verify the following.

The rational
a n m {E]n ; (E)m {E}n-m
number: T b b b
& A A
3 & 4 o 9
1_ [ 2
4 5
] G 3
5
3
E Vi 4

5] @Wrnrqu'l’ww Kalyeua - Eyypl
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@ Insert another rational numbers and another values of % ,nandm
@ Did you get the same quotient?

e Does the law apply to negative bases?

H% is a non zero rational number, n and m

are non-negative integers, (n =m)

then (2)"+ (Z)"= (2"

Example :

Find the result of the following in the simplest form :

The Solution:

@l (2peelp  =@pedp  RHETEN
= (3) =i
= (3 &1

Mathematics 15t Prep

Second Term
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® It's possible to write the rational number [(%}
1_42_ _1_4 _1_4
(Y= ) )
—_ l"+ —_ l 3
==

Use the calculator to find the following:

“F in the form.

The rational 3 &
& n m ﬁ_)n)m (_]nxm

number: T b b

1 1 1

3 2 3 729 729

3 2 2

4

1

== z 4

o

3

£ 3 2

: . a
# Insert rational numbers using other values of s n and m

# |5 the output in the fourth column equal to the output in the fifth column?

If % is a rational

number, n and

m are non-negative integers,

then (())"= ()"

8 @Wrnrqu'l’ww Kalyeua - Eyypl
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Unit 1
Example :

Find the result of each the following:

[a][( SV [B][(Z) P

The Solution:

[al(SPP =

r—
e
TE

|
@ KR

ra
&
=3}

[b][( )P

I
—
|
ra|=
S
[+

1
64

@ Use the previous steps to verify that:

Mathematics 15! Prep Second Term 9



|iacha= g

. 4 Calculate each of the following. then put the result in the simplest form:

[a] 9° % (2 fe] (-2 SRk
[b] -2 (e 1] 257 DI

[e] 1 e 10 (26 = 20 1K (- S
(4] (22 - = (6L

i If};=—1—,y=iandz=— E1hen,
= 2" 4 2

Find the numerical value of each of the following in the simplest form:

[a] x%y* [b] y*x? [c]x®+y222
ﬂ 3 \_‘3 2 y_E 2
[d]1 () [e](}ﬁ,} (160
.+ Match each expression in column 1 with an equivalent expression in
column 2:
Column [1] Column [2]
[1] (x2)" [a] =
3m°
[2] (x7)" O] o
[c]27x=
[3] (xy%)° [d] 3me
3 2°n"
[4] (F) [e] Xlu
[5] (- 3x7)° LR 228%™
nh
6] (3x°)" Ly
CRTCN
7] (O )
2 i1
- '
a3m
8Li=F [j] xy®

10 mwm-mm-m
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Unit 1

n_

@ We know the meaning of the positive power of a rational number as well as the meaning

of the zero power, Now we are going to know the meaning of the negative integer power

of a rational number:

P - o
)—1 )eE |
It a is a rational number (non zero

1

21)

20 = 1
)—1

2‘1)

2—2

+2

na [

1 +2

)
)

"2 -

= 2 ) number) and n is a positive integer
+2

Note that: a" x a "= a"" = a = 1 each of a" and a " is a multiplicative inverse for the other.

@ Example: Find the value of each of the following

" & 7 2
[1]5”)(5‘4:%:52 2]~ :%:?-1:;
62}:64_9_ 6° _a
(3] ( & ) _(EBKEZ}
= [— = {— = (=386
Sye= ¢

» Use the table of powers of 5 to evaluate these
expressions.

Example:

[t 15625 D006 =58 0.5 ¥ =swamens

[2] 0.00032 x 3125 [3] (78125)

0.008
d [
(4] (0.0016) (5] 555
125 (3125)=
6] 0.00032 L7] 15625

8] (0.0000128)° x (390625)2

Mathematics 15t Prap

5%=:125
5%=625
5¥= 3125
59=:15625
57 = 78125

5% = 390625

51=02

5% = 0.04

57 = 0.008

5 4=0.0016
52 = 0.00032
5-% = 0.000064
5-7 = 0.0000128

577 = 0.00000256

Second Term 11



« Complete:
5 _ P _E el
[a]g—51l =5 [e]5e% =
bl ") 3=b" [H84 9=:F
. g 1
[c](8x Y =9x =— [9](3a%) "= —
[d]10¢=— [h]2x 2y ==
.« Evaluate:

(] 57 (0] 4% x 4° [1] = mp
b4 (113733 [j] g [n](;:)”
[c]5* 913 9 * [k 228 DR
[d] 4 [h] (51} [ 2 Pl 23y

+ 1 Simplify and write the result in terms of a positive exponent:
[a] 7% [8] b1y [i] ‘i,f mj (%’:-2
[b] xy? [£] %75 x°F (i n] (L)

d—ﬁ y_—?

[c]a?b [g] (@” x &y’ [k (5 [0] (37— 22y
[d] (@2 (e 1] &y [P](3°x 292

: Why b~?is not defined when h=0 ?

wox The population of a city has been growing exponentially. It is estimated that in t years

W
| &

the population p will be: P = 2 (1.03) million people.
[a] What will the population be after 2 years?
(] What is the population now?

[c] What was the population last year?

12 mwm.mm-m 2021-2022



Unit 1

|

Professor Zewail is the Director of the Laboratory for molecular
sciences at California Institute of Technology. In 1997, he
discovered the femto second, which is a millionth of a milliardth
of a second (1 x 10 ) . In 1999, he was awarded the Nobel
Prize for chemistry.
® Some numbers are so large or so small that they are difficult

to read or to write.

For example: the diameter of the solar system: 118 000 000 000 km.
The diameter of a silver atom: 0.000 000 000 000 25 km.
@ Scientific notation makes it easier to read values and helps

calculating with such numbers.
To express a humber Ih a
standard scientific notation,

write it in this form

_“ axi0" 1=lal<10andneZ

Express each number in scientific notation:
ax 10" where neZ
[a] 58 120 000 000
[b]0.000 000 072

[c]—0.000 053
Solution:

[a] The decimal point must be placed [b] The decimal paint must be placed

here here
58120 000 000 Q.0000Q00 72

Suchthat1 <a<10 Such that1 <a <10
3o we divide the number by 10'° So we multiply by the number 107
58 120 000 000 = 5.812 x 10 0.000 000 72 = 7.2 x 107

=5.8x 0%
[c]-0.000053=-53x10"

Mathematics 15t Prap Second Term 13



- Exercise (1-4)
. 4 Identify the numbers which are not in the standard forma x 10", n = Z:
[a] 6.2 x 10° [c]7.834 %107 [e]10.8 x10°

[b] 0.46 x10¢ [d] 82.3 x10¢ [f]6.75 x101

-~ Write the following nhumbers in the standard forma x 10", n=Z :
[a] 800000 [¢] 7 million [e]0.000053
[b] 48000000 [d] 0.0006 [f] 0.000864
1, Write the following numbers in the standard forma x 10", n EZ:
[a] 68 x 107 [€]0.75 x107 [e] 750 x10°
[b] 720 x10F [d] 68 x10°" [f]0.4 x10-1°
. » Write the result of each if the following in the form of a x 10", n £ Z:
[a] (4.4 x10%) = (2 x10%) [€](3.8 x10%) + (4.6 x101)
[b] (3.8 %10% = (1.9 x10%  [d] (5.3 x10%) — (8.0 x107)

~» The light of the 5un takes approximately 8 minutes to reach the earth. If light travels
at a speed of 3 x10° mfs,
[a] Calculate the distance from the Sun to the Earth.
[b] If the distance between Venus plant and the Sun is 108 million kilometer. Calculate

the time elapsed in minutes that light takes to reach Venus from the Sun.

.1 Arrange the following numbers in a descending order:
3E6x107 5.2 x107F 11072 8.35 x10= 6.08 x107

4 Find the value of n in each case:
[a] 0.00025 =2.5x 10"
[b] 0.000357 = 3.57 = 10"
[¢] G.00000006 =6 = 107
[d] (0.004)2=1.6 x 10"

]
]
]
]

14 mwm.mm-m 2021-2022



Unit 1

Scientific calculators follow the rules for order of operations.
When expressions have no parentheses, enter the numbers
and operations in order from left to right. What do you notice?

1)12-6x2
2o 2 . ( 0)
218+15+3

o [l 5 ] » = {3

3) o

—a 1 593049

Complete the table:

Expression Meaning Value
dx7+9 Multiply 4 by 7 then add 8 4x7+9=28+9=37
2x5+9 Multiply ... by ..thenadd ... |
16 +10 =2 divide 10 by 2 then add 16 1B+10+2=16+5=21
3(5+6) add ... and ... then ......... by 3

I Subtract ... from ..., divide & by 2 then
3(—) -
6+2 multiply by ...
1.4 1., 1
) The fourth power of ......... BrEs
3c? When there are no parentheses, an exponent | 3¢ = 3xCxc= -
(cy? refers to the base directly to its left, (3€)* = 3C xerore = oo

1) Perform the operations within parentheses or grouping symbols
2) Evaluate powers.

3) perform multiplications and divisions in order from left to right.
4) perform additions and subtractions in order from left to right.

Mathematics 15t Prap Second Term 15



[a]3 +[5+2 (8 =4)]
[b] 2%+ [4 + (2 —1)]
[€]7 (622 x3)

[d]l2x6-4-2

- Simplify:
[al2-[(7-3)-2]

[0][4—(5-2)] -

15+7

15-4

§+20-4
8-4

[c]
[d]

(2] + 4 x 32
[1]196 + (7-5)2
[g]4x7-32

[h] 1%+ 6% — &7

[e]2[(5%+1) — (4°—1]]

T15[@25-1)~(22-2)]
S+2=5

2ok

[d] 2 1 1 + 5 —F

[ Fx6=3
2x1={3+1)2

.- Evaluate the expressions whent=2and s = 5:

[a] (t +s)

[b] (s —t)°

[d]

[e] (7)°

6'}
5—1

i [alEvaluate 16t +4s+ 3stfort=0ands=6&:

[b] The total area of acubeis T=65%find T When,

[1]s=3m.

[2] 5 =0.8 cm.

[i]144 -8 =2°
[]] 4x2%—20
[K] 12 (27) = 24 4 32

[1] 9(47+ 2°x3

5

o]~
12

457

[7]

won Areaof atrapeziumis A= %h {a + b). Find A when: a
[alh=2melres ,a= 2 metre, b = L metre.
4 4 h
[b]h =4 metres, a= :1 metre, b = ; metre.
b
16 mwm.mm-m 2021-2022




Unit 1

“_

To square a number, you multiply it by itself: 52 =5 x5 = 25

The inverse operation is taking the square rgot.

The symbol + is used to
denote the positive square root

of a rational number.

V25 =5
— aach of JE and - @ means the two square roots of 25
—/2h =-5h
Notice

a = a
It is meaning less to find +/ % it T <0 (negative), 1/(%)" =< where [ 1> 0

4

Complete:
[a]+/400 = /202 = . [d] \f(%a)g = W.f;: ______
[br«.f%* | - [ew%f el my
[c]\f(%f :@:...... [fw%)g: e

.

In the triangle ABC, if (AB)? = 16 cm?”; (BC)” = 25 cm?

find AB + BC

Solution:
(AB)2 =16 (BC)2 =25
AB =116 BC =v25
AB =4 cm BC =5cm

LAB+BC=4+5 = 9cm.

Mathematics 15t Prap Second Term 17



3 Find the two square rocts of each of the following numbers:

. 25
[a] 64 [c]121 [e]36
b k] d] 10000 f 5
[b] 5 [d] [f] 5=
- Simplify each of the following to the simplest form:
: o e Y EEEY
[a] V16 [e] /% s 5 =4 s
, o JOF [ 18b3
[b] -v25 [f] /87 [li1-y57 [Ny 7o
9 144 [49a'n”
[e] £+/1.44 [g]\.’a [K]i\a@ [0]1"! g
/40000 [2 [ BTy 2557
[d] =+ 40000 [h]‘u’m [I]’quoj [Pl 35

.3 XY is aline segment such that (xy)? = 25, Z is midpoint of XY. Calculate the length of

XZ

L1 T(AB)2=144 , (BC)?=625and BEAC
find the length of AC.

18 mwm.mm-m 2021-2022



Unit 1

Solving equation of the first degree in one unknown:

Study the following equations:

PX+2=8 . (1)
2X+5=M i, (D)
2K=6 o (3)
BX=ZT1B o (4)
IR s ()

The previous eguations have the same
solution, l.e. X =3

Complete:

Equations of the first
degree with the
same solution are

called equivalent
equations

.y Ifwe add 3 to both sides of equation (1), we obtain equation (2)

- |fwe subtract 5 from both sides of equation (2), we obtain equation (... )

ad If we mulliply both sides of equation (3) by 3, we obtain equation {......... }

o |fwe divide both sides of equation {4) by 2, we obtain equation (........ )

Thus we can sum up our observations as follows:

The new equation obtained is equivalent to the criginal equation when:

« We add to or subtract from both sides of the equation the same number,

+ \We multiply or divide both sides of the equation by the same non - Zero number.

Generally

If a, b and ¢ are rational numbers, and a = b, then
a+c=b+c
axc=bxc

fa+e=b+c,thena=>b
lfaxc=bxc andc=zero thena="nh

Mathematics 15t Prap
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SoalveX+21=8in”f What is the number that
should be added to both
Solution sides of the equation

X+21=8  «—Add (- 21) to each side iRl =6 i gobineddiun

of X ?
X+21+(=21) = 8+ (-21)
X+0 = —13
X=-13 €7

the solution set={—-13}

i R
Solve:x-a%:mng Think: X -8 =X +(-37) So add

Y 3 l, the additive inverse of = 3 l,
Solution 2 2

to each side of the equation.
x+p3%y+3%:5+3%

the solution set={ 8 %}

Solve the equation 5X +8=13-2 X, where x € Q

Solution
5X+8 =13-2X

5X+8+2X=13-2X+2X — Add 2 X to both sides.

7Xx+8 =13

7X+8-8 =13-8 «—— Subtract 8 from both sides.
7TX=5 «—— Diide hoth sides by 7.

=5 ,':i I = 3
X o X 7EIEL},thesolutlonset {?}

20 mwm.mm-m 2021-2022



Unit 1

-

Solve the equation 3 (3 -2X)— (1 + X) = 10— 13X ,where X =2Q

Solution
3(3-2X)-(1+X)=10-13X «~— Use the distributive property
9-6X-1-X=10-13X . 8-7Xx=10-13X
B-7X+13x =10-13X+13 X -« Add 13 X to both sides.
8+6X =10
8-8+6X =10-8 +——— Subtract 8 from both sides.
BXx =2 «—— Divide both sides by 6.
:%, x:%e D,thesolutionsm:{%}

The length of playground is 3 metres
shorter than three times the width.

The perimeter 1z 210 metres. Find
the dimensions of the playground.

Solution

Let w = the width, then

the length = 3w - 3 | and the play
ground is in the form of a rectangle
whose perimeter is 210 m.

Twice the length plus Twice the width Eguals The perimater
RN { -
2 (3w —3) + Oy = 210
6w -6+ 2w =210
dw-6=210
Sw =216

W =27 a——0 The width = 27 meatres.
The length = 3w - 3 = 3 (27) - 3 = 78 meatres.
Check: perimeter of the rectangle = twice the length + twice the width
=2x78+2x27
=156 + 54 = 210
The width of the playground is 27 metres and the length is 78 metres.

Mathematics 15t Prap Second Term 21



The sum of the ages of 3 brothers now is 55 years.
If the eldest was born before the middle by 3 years,
and the middle was born before the yvoungest by two
yvears, find the age of each of them.

Solution

Let the age the middle now = X years
The age of the eldest now =X + 3
the age of the youngest now =X - 2

The age of The age of the age of
the eldest plus the middle plus  the youngest Equals 55
! ! Y ! ! Y
(X+3) + s + (X -2) = 25
3x+1=55
3x=54
Xx=18

Their ages are: 16, 18, and 21 years

In the figure opposite:
Find the measure of each angle c
in the triangle ABC

Solution

m{. A+ m(B)+m(.C)=180°
Replace A with 2x, B with X, and C with 2x + 5
2X + X +2X +5=180°

5X + 5 =180°
2%, G L ry 5
X =35°
m (.~ A) = 35°,
m (.~ B) =2X = 2 (35) = 70°, andm (- GC)=2X +5=2(3b)+5=75"

Check: the sum of the measures of the angles of A ABC =35 + 70° + 75° = 180°
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Unit 1

- Exercise (1-7) -

.4 Solve each of the following equations:

[a] X +17 =13 XeN (13X —13=26  XeN
(b]X-6 y=12% .XeQ [g]8+2X = 14 XeZ
[c]-4 +y=13 yeN (N8 X +4=12 %60
(] m—(~3) =1 mez [i(1X+3=18-3X ,XeN
(61891 +x=11.09 ,XeQ [i15X-4=2x+11 ,xeQ

+ Complete:

[a]lf X +2 =11, thenthe valug of 7X = .......
[b] If 3t = 6, then the value of 6t = .-
[c] If 21+ 3 =15, then the value Df%t = e

d]IfZ=1-=5-L thenthe value of 47 — 18= .
4 2

e B
[e]lf4 = S,men the value of 7 = ...

.1 Solve the following equations in Q-

[a] 3 (X+2)+ 7 (X=1)=12 [d]3(PX—8)-(2X +2) =X -3
[(b]4(X—1)—(X+3)=0 [6] asGa—2 =9 (3~a)
[c] 28 (X-3)—(X-3)=0 [f]3y +6 (y+3)— (8y — 16) = 60

.+ The sum of three consecutive even numbers is 966. Find them.

A man's age now is three timas his son’s age, and after two years, the sum of their
ages will be 52 years. what is the age of each now?

» Two natural numbers, one of them is twice the other, and their surm is 108. Find the
wo numbers,

The length of a rectangle exceeds its width by 4 metres and its perimeter is 68
metres find the dimenions of the rectangle.

_«» The price of one metre of wool exceeds 2 Pounds than the price of one metra of silk.

If the price of 3 metres of wool and 4 metres of silk is 671 pounds. Find the price of
one metre of each Kind.
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“_

Solving inequalities

i

® Adding the same number to each
side of an inequality gives an
equivalent inequality.

® Multiplying each side of an
inequality by the same positive
number does not change the
direction of the inequality.

® Multiplying each side of an
inequality by a negative number,
however, reverses the direction
of the inequality.

lfa<bthena+c<b+c

lfa<b,c>0, thenac<bc

lfa<hb,c<0 thenac>bc

y

Solution
X+5=2

X>-2

Solve the inequality : X +5=3, () XeZ (i) XEN , What is the number that
then represent the solution set on the number line

X+5+4 (-5 =>3+(-5 «— add (—5) to each side

{iy The solutionset={-1,0,1, .} xecZ

must be addedto X + 5 to
get X7

{ii) The solutionset ={0,1.2,...} XN
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Unit 1

Solve the inequality: —2 x =1, () X € Q, (i) x €N, What is the number that

then represent the solution set on the humber line. multiplied by — 2 X to get X?

Solution
—-2X=1

= %x[—EK}i(— —12~}x1
x<- L

(i) The Solution set={X : X e Q,and X = — 1?} (i) the solutionset=& X &N

-

—2 —1-tao 1

Solve the inequality: 3X -1 = 2X + 3 , X € Q, then represent the solution set on the
number line.

Solution
3X1<2X+3

—2X +3X -1 ==-2X+2X + 3 «— add (- 2X) to each side

X-1=3 «— add 1 to each side
X—-141=3+1
X=4

The Solution set ={X : X ¢ Q, X = 4} iy
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.1 Put the suitable sign ( < or =):

[a] {18 > 12, = 18 + (- 5) IR
[b]1f21 <30, = 21 + 15 [ ]30+15
[c]1i12>3, =+ (12) R
[d]1f12 <16, = (- 1) (12) ] eDae

[e]fX—B<2 =>X-8+8 ‘:|2+8,orx Dm

[1]11—%;;22?.:’:»(—3) (—%xj [ ] enenox][ ]-s

- Which number would you add to each side of the inequality to obtain X7

[a]X+5=9 [e]x—-15=32
[b]X—-4<6 [fl48=X+06
1 1
[c]X—-7=<3 [g]'t?::x—zf
1 1
[d]x+9>12 (Al X+ g==T5
ﬂComplete:

[a]liX =Y then X + Z |:|v+z
[b]liX<Y,thenX+Z [ [Y+2
[e]lfX<YandY<Z thenX< | |
[d]fZ>YandZ=>X, then Z > D
[e]lfa—3<0,Then. .. .>.....

[f]fa+5=0 Then.... > ......
[g]lib<0,thenb+3| |3

(M1 X =Y and Z is posilive (£ > 0), then XZ EYZ.
[1]IfX <Y and Z is negative (Z < 0), then X£ DYZ.
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Unit 1

_ . Solve each inequality and represent the solution set on the number
~ line:

[a]X + 4> 1 [h]8X-3%X+1<29
[Bly-5=>7 [iI]-8m+6{(m—-4)>9
[c]-55>a+1y (13 (X+2)<—X+4
[d]19 <y + 14 (K13 (X+2)2—2(X+1)

[e]6d+1=5d-3
[fl6x+2=14+ bx

[g]4n=2(h=1)=0

. » Show by using examples thatifa> b, ¢ >d, then it is not always correct that
“E-gxbed;

_. Put (V) for the correct statement and (X) for the incorrect statement

........

when a statement is false, give an example that shows why it is false,
(given that x > y).

[a]ly <X () [Fl1Xx+y>y ()
[b]X>0 () [g]y*>X ()
[c]y’>0 () [h]y’ <Xy ()
[d]y*>y () [I]1xy<x? ()
[e] xy>0 () [1]x? <y ()
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4

. i Circle the correct value:
[a] What is the best estimated value for the faction é ? [ 15%, 17%, 20%, 25%)]

]
[B] If the total weight of 500 grains of saltis 65 gm, then the weight of one grain
78 13 78 325

CAUAD oo DL [ 10000 ' 1000 " 1000 1000 ]
[c] What is the best estimated value for the rational number X an the number lina?
¥ i ,2 .5 .6
1 2 3 [110’110'11(}’110]
[d] If the thickness of a sheet of paper is 0.012 cm, Then a ream of 400 sheeats is
of height [48x 107, 48x 102,48 x 10", 48]
[e]v 10°P-67 =...... [4.8,+4, +8]
[f] Quarter of 4°9= . ... [ 4° 4% 415 oilt]

- [a] Which is greater (—2)%2 gr (—2)%57

[b] Shade the region that represents (15)2 % lE of the figure below:

v x[a] Is the humber 10%° — 7 divisible by 37 Why?

[2] 1f X =3, What is the numerical value of the expression: 2{2"" * 3)7

X=-3
.. 2 [a] Rectangle its length twice of its width, if its perimetre 36 cm Find each of its length

and its width.

[b] The area of a square equals the area of a triangle whose base 9cm, height 8cm,

Calculate the length of the square.
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Unit 1

oo o UNITTEST o

Answer all the following questions

. Choose the correct answer:

GaZ x* il
a I 3ax , 3avx’ , =, —
la] 22X [ 2 ax )
(- 2577 & gt w @l
bl ——= =, —_, . .
[b] (— 4 st3)° [ 2t 2t T2ttt ]

[c] Which of the following numbers is the greatest? [6.3 x10%, 9.8 x10*, 5.2 x10°]

m* 4 3m~7 2 _ 8m” m” m” am®°
[ Gl ) S = e ]
(2ab”)" ar g a’
[e] g S [3b3,a il 2 b ]
[1] 237 x10°* =........... [ 0.00237  0.000237 , 23700, 0.0000237 ]

.- [a] put each of the following in the simplest form:

57t ¥ 5 a_—1 a_—1
) () 2

1)

)2

[b] Put the suitable sign (= or =):

1)6.4x10° | |4.6 x10° 5) 2.10 x 1075 1.82 107
2)6.2 x 10 4.1 %105 6) 9.1 x 10~ 1.2 x10°°
3) 0.0041 3.2 x10°2 7)6.920 x 10° | 96230

4) 4370 3.41 x10° 8) 3.69 x 10 * 0.0000623
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. » Complete:

(e -2, ..
[a] The additive inverse of {?r is

i o 10 .
[b] The multiplicative inverse of Von is ...

[c] ('7—3)% (%)5: . inits simplast form

[d] The solution set of the equation 2x+1==3iInZis .......cc.cce.....

[6] (29 — (=

[f] w(?f = essren

1 [a] The length of a rectangle is twice its width and its surface area is 24.5 cm?,

calculate each of its length and width.

o

[b] It % of the area of a square is 1 ;—l m?, calculate the side length of the square.
§l

m . : m? m .
. [a] If? is a rational number, — = 0.16. evaluate (FJL

[b]lfa=- 13, b=2andc= % , then find the numetical value of a®h® + hc - Babe.

2

. [a] Saolve the equation: X—-4=-11 Xx€Q

ezl

[b] Evaluate: 16 X -4y +4yX forX=9,andy=06

[c] If the substitution set is {2, 4. 6, 8, 10}, find the solution set of the inequality:
X1-7>6

[a] Salve the inequality and represent the solution set an the number line:
1)91+1£4(2K+%),X52
A1-(da-1)=2{a-3), acQ

[b] The price of one kilogram of bananas exceeds the price of one kilogram of grapes
by one pound. If the price of 2 kg of bananas and 4 kg of grapes is 20 pounds, find
the price of ane Kilogram for both bananas and grapes.
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Pierre - Simon, marquis de Laplace
1749-1827
Laplace (March 23, 1749 - March 5,
1827) was a french mathematician
and astronomer. His first work was
publishedin 1771 startedwith differential
equations however was already starting
to think about the mathematical and
philosophical concepts of probability

and statistics.

CONTENTS

Lesson 1: Samples
Systematic sample
Random sample

Lesson 2: probability
Experimental probability
Theoretical probability

Activity
Unit test
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Lesson 1 Samples

Systematic sample

A sample 1s a small part of a population. ‘Population’ means a collection, set or group of
objects being studied and is selected randamly.

Samples are used for facilitating collecting information about population, it's more close
to the reality, and decisions can be taken in its light and generalizing them on the whole
population.

How to choose systematic sample :

To sucet a systematic sample from society it must be distributed randomly.

It will not give a fairly reprasentation from the talented pupils of a class in a school, because
the sample does not represent all pupils the following figure shows the selection of a 10%
sample by selacting every tenth item or individual.

/j
|

o

-1 -1 F s Sk W LT s - R -7 i
i + X ’{ "6\11
O

|

T = D

Drill:
[a] How would your class be arranged to get a random sample by systematic samplie?

Would all the boys be togather and girls together?
[b] Is the number of pupils encugh to get a random sample? ...
[c] If the number of pupils in a school iz 600, how many pupils could be selected by 12% to

get a systematic sample? ..........
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Random sample

In random sample every member of a population must have an equal chance of being
selected. Members for random sampling can be selected by:

@ Giving every member of the population a number;

® Using the random number function on your calculator.

Suppose 212 mechanics worked in vehicle maintenance and testing for a nation-wide car
hire company. The company wants to know their point of view on:

® Avoiding workshop delays due to non-availability of spare parts;

@ |ncreasing vehicle reliability per 1000 km usage;

@ |ncreasing quality control thraugh non-workshap spot checks.

Suppose we want to produce random numbers in the range 0 to 212. A 10%

Sample is considered adequate to provide reliable information and so 21 random

Numbers are required.

A scientific calculator's programme will generate random numbers in the range 0.000 to
0.999, This gives an effective sample range from 0 to 999,

For numbers from 0 to 212 the random numbers above 0.212 are ignored. The generation
of random numbers must continue until 10% of 212 items are identified, that is 21 random
numbers. The exact procedure is shown in the ‘Activity’ section after the ‘Lessons' section
af this unit.
Suppose the computer programme generated these random
numbers using:

|[RANH | = | foreach number

ho4] |3 ]| 78] [e7] [s5] hss| [18] [117] [32] [i72]

56| [177] [195] [48] [154] [94]| [138] [s8| [19a] (78]

205

The 21 mechanics which were allocated these numbers would then be the sample for
the survey.

Random numbers can alse be generated using 'Excel’s’ "Randomize™ function. This will also
be described in the ‘Activity’ section of this unit.
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- Exercise (2-1)

A factory's canteen service wanted to find the preferences of their 427 employeas
during their 15 minute break. Each employee was allocated a number from 1 to 427.

A 10% sample of the 427 were to be surveyed and asked 1o select a preference from:
@ Hot beverage;
@ Hot soup with bread;
@ Cold drink with biscuits;
@ Fruit with sparkling water.
The sample were determined by selecting 43 sample numbers in the range using a
calculator programme.
Identify the sample numbers using a calculator,

A sports survey was to be carried out among 318 school-age students in a district to

help decide on the type of recreational services which would serve 'community youth’
needs.

Each school-age student was allocated a number from 1 to 318

A 10% sample of the 318 were 1o be surveyed and asked to select a preference
from:

® Outdoor team games:
# Individual competition;
® Indoor games.

Determine the sample by selecting 31 sample numbers using Excel programme,
desctibed in the achivity.

A construction company wanted to ask theair 362

Waorkers about ‘on site’ safety in terms of:

® Work position safety access;

@ Scaffold erection and maintenance;

@ Guard and toe-rail positioning.
They asked 129% (io the nearest whole number) of
their workforce with employment numbers from 20
to 382 to give their opinions.

The employment numbers of the 12% were identified
by using a computer programme. Use a computer

programme 1o identify target employment numbers for the
survey.
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Lesson 2 ' pl’ﬂ-

Experimental probability

The tossing, throwing and spinning

activities are trials or events.

bability

“occurrences” or "outcomes”.

For any particular outcome of any event:

Number of trials in which the outcome occurs

Experimental probability =

Total number of trials

Coin tossing experiment

1. Toss a coin 30 times.

2. Record the *heads’ and 'tails’ outcomes.
3. Draw a column *bar” graph for the data. Tally

4. Write the ratio of the height of the

‘heads’ column "har” to the heights of the

‘tails' column “bar” as a fraction.

Unit 2

The results of an experiment are called

Heads | Tails

Total

frequency

5. Deduce the probability of scoring ‘heads' in 30 trials.

Die rolling experiment

1. Roll a die 60 times.
2. Record the outcomes.

3. Draw a column “par” graph for the data.

4. Write the ratio of the number in the

30

1" column "bar® to the number in the

'6’ column "bar” as a fraction.

5 Deduce the probability of rolling a 5 in

G0 trials.

Spinner experiment

1. Spin a spinner 30 times.
2. Record the outcomes.

3. Draw a column "har” graph for the data. 1|12(3|4|5|6|7

4. What is the probability of the
Spinner coming to rest at ‘1",

Mathematics 15t Prap

1123|456 Total
Tally
frequency 60
Total
Tally
frequency 30
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Exercise (2-2)

[a] Draw six parallel lines, 2 cm apart on a A4 sheet of

paper.

[b] Cut a 2 em stick from a matchstick.
[e] Slightly toss the stick in the air so that it falls from
a suitable height onto the A4 sheet.

[d] Repeat the trial 50 times.

[e] Record the number of times the stick falls across the
line and also between the lines.
[ f] Deduce the probahility of the stick falling between

the lines.
Across Between Total
Tally
frequency 50

P (between lines) = Number of trials in which the outcome occurs _ ...

NN

50

[a] Drop a drawing pin 100 times from a suitable height.

[b] Record the number of times it lands With its point ‘up’

and its point ‘down’.

up’

‘down’

Total

Tally

frequency

100

[¢] Deduce the probahility of the drawing pin landing point up’

and point ‘down’.

NMumber of trials in which the outcome ocours

50

P{'up’)=

Number of trials in which the outcome occurs

100

P (‘down’) =

36 mwm-mm-m
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Unit 2

Theoretical probability

Theoretical and experimental probability are closely related. As more and
more experiments are performed the closer the experimental probability
approaches the theoretical probability.

® For the coin-tossing experiment the possible ocutcomes are ‘heads’ or
‘tails’ All the possible outcomes of an event make up the sample space or
possibility space.

For the coin experiment,
the sample space {3 ) is:
S ={Heads, Tails} or S ={H, T}

The sample space is the set of
all the possible cutcomes of an
experiment.

e For the die-rolling experiment,

The set of all possible cutcomesis {1, 2,3. 4, 5,6}
So the sample space, S={1.2,3,4.5,6}.

Each outcome is an element of set 5 or a sub-set of 5.

—  Example 1

For a single toss of a coin, calculate
the probability of E, heads.

The probability of an outcome “E Z 3"
is written P(E).

Solution: number of elements in E
S={H.TLE={H)} P (E)=humber of elements in S
. P(E)="LEL
PE)=LEL - T _g5 nis)
nis) 2
—  Example 2

For one roll of a die, calculate the probability of:

[a] E,, odd number [b] E,, <3 [€] E;, =7
Solution:
£y 3 1
E ool el Bipy-alE). ~ . 0 gh
1 1 n (S) 6 5
E,={1.2) ,P(E)="CEJ-2 _ 1 _533 (2 decimal places)
ni{s) 4] 3
E,={)=¢ P(E)="LE)_ O _qg (mpossile event)
’ nis) B
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—  Example 3

The set {1, 2, 3, 4} is used in writing a 2 - different digit number.

Find the probability of the following events:

A: The tens digit is even bl Lnits

B: Both of the two digits are even.

Solution :

S = {21,31,41.12,32. 42,13, 23. 43, 14, 24, 34 },

n{Sy=12
A= (21,41 42,23 43, 24), Pa= 8 = ]
12 2
2 1
B={42 24}, P(B) = —=
{2 6

—  Example 4

A group of 100 students, 54 students have succeeded in English language, 69 students
have succesded in History and 35 students have succesded in (both of them). One
student in chosen at random from the group find the probability of the fallowing events:
Ais the event that he has succeeded in English language.

B is the event that he has succeeaded in History.

C is the event that he has failed in History.

Solution :
P(A) = number of succeeded students in English language _ 94
number of all students in the group 100
P (B) = number of succeeded students in histary 69
number of all students in the group 100
P(C) = number of failed students in history 100-69 31
~ number of all students in the group 100 100
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— Exercise (2-3)

Unit 2

By accident, a coin is produced with two heads.
Complete:

[a] Write the sample space for the tossed coin.
S

[B] The probability that the tossed coin shows ‘heads’

:P[E}:I'I{E}: :|:|

n(s)
[c] The probability that the tossed coin shows tails’

=p(E)="E) -

ni{s)

A fair die is rolled once. Calculate the probability of rolling:

that the drawn card carries:

A letter is selected at random from the word SCHOOL.
Calculate the probability of selecting the letter:

[@] an even number [b] a prime number [c] a number greater than 3

A card is drawn from a bag of 25 cards numberd from 1 to 25. Calculate the probability

[a] a number divisible by 5 [b] a number = 20 [c] a perfect square number

[a] S [b] O [c] R

A cub is designed such that two opposite faces carry one of the digits 3
1, 2, 3, the cube is rolled and the apparent face is cbserved.
[a] Write down the sample space.

[b] What is the probability such that the number on the upper face is 27
[c] What is the probability such that the number on the upper face is odd?

A box contains 5 white, 4 black and 7 red balls. A ball is drawn randomly from the
box. Calculate the probabilities of the following events:

[a] The ball is white

[b] The ball is red

[c] The ball is not white
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One card is selected randomly from 8 cards numbered from 1 to 8. Write down the

sample space, then find the probability of the following events:
[a] getting an even number.

[B] getting an odd number.

[c] getting a number greater than or equal to 6.

[d] getting a number divisible by 3.

A die is rolled once and the number of dots on the upper face is observed, write

down the sample space then find the probability of the following events:
[a] getting a number greater than 6
[b] getting a number satisfies the inequality: 1= X <6

[c] getting a number satisfies the inequality: 2< X < 4

The set { 2, 3, 5) is used in writing a 2-digit number. Find the probability of the

following events:

[a] The tens digit is odd.

[b] The units digit is odd.

[c] The sum of the two digits is 7.

|d]| The product of the two digits is 15.

A class contains 40 students, 30 of them succeeded in Math, 24 succeeded in
Science, and 20 succeeded in both.

A student is chosen at random, find the probability that this student is:
[a] succeeded in math,

[b] succeeded in science.

[c] failed in science.

[d] tailed in both math and science.
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Unit 2

Activity of Unit (2): Statistics and Probability

Activity (1): The experimental Probability the theoreti-
cal Probability.

The opposite graph Shows many of trials of the experiment
of tossing a regular die many times.

Frequency
A

12
10

= bk = v O

Number
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a- Find the experimental probability for the appearance
of the humber 6.

From the graph: we notice that:

The number 6 appears on the upper face 10 times.

also, from the gragh the total number of trials for this ex-
periment equals

6+9+12+6+7+10=50

Number of outcomes you have got

P(6) =
Number of all possible outcomes
10 1
= =& = 20%
50 5

b- Calculate the theoretical probability for the ap-
pearence of the number 6.

The sample space of this experiment = {1 ,2,3,4,5,6}
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unit 2

Number of the elements of the event

P (6) =
Number of the elements or the sample space

= =17%

What do you explain the difference between the two
answersof a , b ?
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Activity (2): The following table shows the outcomes of toss-
ing a reguler die 120 times.

] @ o o e o
Number @ & e ® o @®
8 ] e o . o o

Frequency 16 24 17 25 30 8

a- Calculate the experimental probability of getting a number
that lies between 1 , 6.

b- Calculate the theoretical probability of getting a number that
lies between 1, 6.

c-What do you explain the difference between the two answers
of a,b?
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Unit Test

Tick for the correct answer:

Unit 2

[a] Rashad is in a grade 7 class of 36 students. 16 of them are girls. If a student is
selected at random from the class. What is the probability that the student is a

boy?

4 1

5
QD'

1
3BD]

[b] 48 peocple are employed by a small manufacturing company in § sections what is
the probability that a worker, selected at random, works in ‘stores™?

Sections

Management

Finance

Machinists

Stares

Packaging

Delivey

Employees

3

28

8

2

1 7 1 1
[ B — e ]

[c] 120 volunteers in three groups to make a design and report about environment
cleanness:

if one of the volunteers selected at random®

graup

Design ‘ Production

Distribution

number

20

40

60

[05[07.037,047.017]

[d] Aletter is selected at random from the name "ZAMALEK "
The probahility of selecting the letter Ais:

[

1

7

2 3 B
D,?D,?D-?D]

[e] A cubic die with numbers 1 1o 6 is rolled once, The probability of rolling an even
number is:

Mathematics 1

st Prep
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Hussen is in a Grade 7 class of 46 students. 19 of them are girls. If a student is
selacted at random from the class, what is the probability, (fo 1 decimal place), that
the student is:

[a] aboy [h] agirl [e] Hussen?
A card is chosen at random from ten cards numbered from 1 to 10, what is the
probability that the selected card shows:

[a] an odd number

[b] a prime number

[¢] aneven number

[d]
A letter is chosen from the word ALEXANDRIA. What is the probability, as a decimal,

an odd number grater than 37

that the latter will be:
[a] R [b] X [c] A [d] P 7

Asample consists of 100 persons who watch T.V, if someone was selected at random.

What is the praobability of that persons’s preference?

Programs Documentaries Drama News Sport
Viewers 12 31 21 36
[a] sport [b] news [c] drama [d] documentaries

The following data illustrate a various kinds of food for 250 persons who have dinner

in a restaurant if someocne is selected at random. What is the probability of having

a sandwich?
Cheese Fool &Taameya | | . ;
Food T ——" Kushary - Liver Sandwich
i 10 100 90 50
persons
[a] Fool &Taameya Sandwich [c] Liver Sandwich
[b] Kushary [d] Cheese Sandwich
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Euclid
(325 - 265BC)

Euclid introduced the system of axioms and
colleded his work in geometry in a book entitled
“Alosoul” since that time, geometry of Euclid
was considered a model of logical proof.

Common notations:

e Things which are equal to onhe thing are
equal to each other.

e If equals are added to equals, then the
sums are equal.

@ Things which coincide with one another are
equal to each other.

o The whole is greater than the part.

N
lesson 1 Deductive proot

lesson 2 The palygon

lesson 3 The triangle

lesson 4 Pythagoras theorem
lesson 5 (Geometric transformations
lesson 6 Reflection

lesson 7 Translation

lesson 8 Rotation

Activity unit

Test unit
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-

You have realized several geormnetrical properties by experimentation,

You can use some of these properties to derive other geometrical properties using a
deductive proof.

Thig activity will give you the apportunity to practice your deductive proof skills.

If two straight lines intersect, then the measure of
Theorem (1) each two vertically opposite angles are equal in
measure.

- -
Given: The two straight Iines AB and CD intersect at E.

Required to proof (R.T.P.):m{( ~AED)=m( .~ BEC)
Proof:
— —
LAEC and LAED are adjacent angles where EC U ED = CD
. m{ LAEC)+m ( LAED ) = 180
— = a—
LAEC and £..... are adjacent angles where EA U EB = AB
S m{LAEC)+m L )= 4
._.m(LAEC)+m{LAED}=m (LAEC )+ m (£.....)
. m{ 2AED)=m ( £BEC) (Q.E.D)

Showthat: m( ~AEC)=m( .~ BED)
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Unit 3

Theorem (2) The sum of the measures of the accumulative angles
at a point is equal to 360°

— — — "
Given: OA, OB, OC, and OD
are rays that start at O,
R.T.P.: prove that the sum of the
measures of the accumulative angles at
the point O is 360°.

=
Construction: Draw the straight line DO

Proof:.l.m(iEOB}+m(480A}+m(iAC}D):1SO”
m({  EQC)+m( _~...}=180°
m(/EOB)+m{_~BOA)+m (- AOD)+m (. EOC)+m{_.~..)
AR e e
Sm{ A0B)+m({  BOC)+m({  COD)+m({ _~DOA)="--°
Q.E.D.

Mathematics 15t Prap Second Term 49



3
.

m
FRS

In the figure opposite:

— -— — B X

EF intersect AB, CD at X, ¥
respectively, m{ . AXE)=m{ .~ DYF )=75"

=

A
-

L4

i

Prove that: AB /f CD
Solution F
Given: m{ AXE)=m( “DYF)=75"

-

R.T.P:AB/CD

DP
=]
@
-
0

Proof: '  m{ “BXY)=m{ . AXE ) = 75° verlically opposite angles,
m( ~DYF)=75"
~mi{ZBXY)=m{_~DYF)

S BXY, S DYFR are equal in measure and corresponding
e

SCABHCD Q. E: B

Y

In the figure opposite:
—_— ——— £ B}

DC // AB, E € AB s

m{,CBE}=53° m{_~D)=127°
Prove that: AD // BC
Solution 53¢
o e -
Given: DC #/AB, m{ .~ CBE ) = 53",
m(_“D)=127"

Im %

R.T.P.:AD/BC
ER —_—
Proof: - DC // AB . AD is a transversal
SLomf 2 A)Y+m{ D) =180% interior angles in one side of the transversal
Som( o A)= 1807 - 1277 = B3°
- SA. S CBE  are equal in measure and corresponding
.. AD /i BC Q ED
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Unit3

- Exercise 31

>

.1 In the figure opposite , prove that: -\'Z

o o

[a] FAB / CD, then m ( ZXEA) =m ( ZEFC). B 7 A

-
[b] K AB /# CD, Then m (£EFC) + m (ZAEF) = 180"
- — .
[c] i m (£XEA) = m (LEFC), then AB // CD. D 7
N

o
[d] If m (.EFC) + m (LAEF) = 180°, then AB // CD

-1 Prove that: [a] A straight line which is perpendicular to one of two parallel lines is
also perpendicular to the other.

[b]A straight line that is parallel to one of two parallel lines is also
parallel to the other.

<1 In the figure opposite , prove that:
m{ .~ DXE) = 85°
Then calculate m { .- DXC)andm { -~ EXF ).

A
4 In the figure opposite: 'y
ABC is atriangle, m{ ~B)l=m{ .~ C)and AD
is the bisector of .~ A. . -

prove that : AB = AC D

A
A
. . / \

.4 In the figure opposite:

EC = DB and DXYE is a rectangle. s
prove that: m{ “ADE )=m { < AED ). / D.
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w:4 In the figure opposite:
AD =CD and AB = CB.

Use the properties of congruent triangles to show that

[a] BD bisects LADC

[b] AC and DB are perpendicular to each other.

w0 Arectangle is a special case of a parallelogram with four
right angles. Use the properties of congruent triangles to

show that its diagonals are equal in length.

»2) In the figure opposite:
[a] Is & ADE congruent to & CBF?
Give your reason (s).

[b] prove that:
1) & DEF = & BFE
2) & ABE = 4 CDF

w24 In the figure oppaosite:

[a]ls & PAQ congruent to 2 QQBO?
Give your reason (s).
5

[] Show that:

1) A PQR = A ORQ
2) 2 PDR = & RCO A

10 In the figure opposite.
AD=AE, m ({ £ADC)=m ( LAEB) D E
Show that:
[a]BE=CD
[b]BD =CE
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Unit3

m i

Each one of the following figures is a simple closed line formed
from the union of line segments.

ANEE

Triangle

Quadrilateral Pentagan

(3 sides) (4 sides) (5 sides)
Hexagon Qctagon Decagon
(6 sides) (8 sides) (10 sides)

Polygons are plane figures with three or more

sides.
The convex polygon L vertex
In the convex polygon. any straight line determined by ’
two consecutive vertices, the remaining vertices are .\ exterior
on one side of this line. interior -, A angle
angle

The concave polygon

In the concave polygon, there are straight lines
determined by two consecutive vertices . the remaining

vertices are on the two sides of these lines.
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1 In each polygon, diagonals are drawn from any veriex, complete

The sumof theinterior

angles is angles is

2 % 180° = 360° L e

-1 Complete the table:

The sum of the interior

The sum of the interior
angles is

Name of the Numbsrof oidag Nu_mber of Sur_'n of measures
polygon triangles of interior angles
Quadrilateral 4 2 2 x 180° = 360"
Pentagon b
Hexagon 3
Heptagon 7
COctagon 8
Nonagon 9
Decagon 10
n-gon n

At each vertex of any polygon, the sum of the measures of the

interior and the exterior angles is 180"

Example:

For a hexagon, the sum of the measures of six interior and six
exterior angles is 6 x 180°, while the sum of the measures of the
interior angles is 4 x 180°, so the sum of the measures of the

exterior angles is 2 x 180° = 360°
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Unit3

The sum of the measures of the interior angles of an n-sided convex polygon is (n - 2) x 180°
The sum of the measures of the exterior angles of an n-sided convex polygon is 360"

The measure of the interior angle of a convex regular polygon of n sides is (n— 21 x 180°
n

How many sides has a regular polygon, if its interior angles are 120° each?

Solution

~ The sum of the measures of the intetior angles of an n-sided polygon is (n = 2) x 180"

- i i ol H _
- The measure of each interior angle of an n-sided regular polygon is (e P 1802

N
s 2) » 180° _ 1207

n
180 n—360=120n
60 n =360
n==6
Another solution
The measure of each exterior angle = 180 — the measure of the interior angle
=180~ — 120~
= 60"

But the sum of the measures of the exterior angles = 360°

360 _g

-~ the f sides =
e number of sides 50

The ratio between the measures of the angles of a quadrilateral is 2: 2: 3: 5.
Calculate the measure of the largest angle.

Solution

The sum of the measures of interior angles ={4-2)x 180"
= 360"

” 5 — "

The measure of the Largest angle = 35.5:5 % 360 = 150
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Parallelogram: A
A parallelogram is a quadrilateral, in which gach two

opposite sides are parallal.

Properties of a parallelogram:

1. Each two opposite angles of a parallelogram arg equal in measure.

2. Each two opposite sides of a parallslogram are equal in length.

3. The diagonals of a parallelogram bisect each other,

4. The sum of measures of each two consecutive angles in a parallelogram is 180°,

A quadrilateral in which only two opposite sides are
parallel is called a trapezium.

Trapezium

i Dri“ =
Draw the guadrilateral ABCD in each of the following cases:
1) AB #/ DG ., AD // BC
2) AB // DG ,AB =DC
3)AB=DC ,AD =BC

Aim{LA)=m (L0, m{L B)=m(2.D)
5) AC and BD bisect each other

* From the previous, deduce the cases in which the quadrilateral is a parallelogram.
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Unit3

Special cases of a parallelogram

Rhombus

If the diagonals are perpendicular to each other
Parallelagram
Or two adjacent sides are equal in length

If the diagonals are perpendicular to each other

Or two adjacent sides are equal in length

— <uDrill___
Complete:

1y Asguare is a ... with a right angle

2) The quadrilateral in which all sides are equal in length is called ...

3) The parallelogram in which diagonals are .......... is called a rectangle.

4) The parallelogram in which diagonals are perpendicular is called ....... o] pEEon.
5) ABCD is a parallelogram in which m (£A) = 50° , thenm (+B)=...... °
G)Arectangle is a ...veeeeee with a right angle

7} The quadrilateral in which diagonals bisect each other is called

8) If ABCD is a rhombus, then ......... Lo

9) The quadrilateral in which two apposite sides are parallelis called .........

10) In the parallelogram XYZL , if m (£X) = % m{-Y)thenm (£ Y)= .. 2

11) Each of the two diagonals of the ........... makes an angle of measure 45" with the
adjacent side.

12) The side length of a rhombus whose perimeter 42 cm equals ........ cm.
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.2 Calculate the measure of the unknown angle, giving reasons for
YOUr answers:

[a] [b]
[c] [d]
[e] 1]
I (h]
b |\b/,«f
i

w1 Calculate the number of sides of a regular polygon, if the measure of each interior
angle is:
[a] 140° [b] 135°
won s it possible that a regular polygon have an interior angle of measure 100° 7 Why?
w2 If the measure of the exterior angle of a regular palygon is 307, How many sides
dces it have? What is the sum of the measures of its interior angles?
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Unit3

1 In the figure opposite,
AB // DC , AC N BD ={M}
m (~£DAC) =30°, m (~DBC) = 40°
and m (£ AMB) = 70°
Prove that: ABGD is a parallelogram
.1 In the figure opposite, o A
ABCD s a square, E€ BC and AGC // DE
1) Prave that: ACED Is a parallelagram
2) Find m (~ACE
) (£ACE) z . |
A
w4 Inthe figure opposite, ABCD is a rhombus, in which, e
BD is a diagonal and
m (£ ABD) = 82°. e
Find with proof m (£ A) B
-1 In the figure opposite, E = BC , m (2 BAE) =45°,
m (£ AEB) = 70° , m (£ D} = 65° A
andm (£0) = 1157 45
Prove that- ABCD is a parallelogram
71’
E B
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e -
=1 In each of the following figures, it MN intersect, AB, CD at E and F respectively,

o

Prove that: AB // CD

1228

g2l In the figure opposite:
- -
ACNDE={B}.

C B _~10°

m{ .~ ABD) =40 °, and A
—
BE bisects ,~ CBF E

find m({ .~ ABF ) E
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=2 In the figure opposite:
o )
BeAC m{ . CBE)=116" and
—
BD hisects -~ ABE

find m( _~ ABD )

-2 In the figure opposite:
g
CENFD={B},
m{_~ABC)=40°%, and
m{ ,ABF)=30"°

]

find m{ .~ DBC )

w4 In the figure opposite:

m{_/ABC)=110° m{ _ CBD)=35°,

andm (.~ ABE )= 140"
find m( ~ EBD )

-0 In the figure opposite:
— —

ABJ/CD, m (.~ A) = 50°,

.~ ACE is right, and m ( " E ) = 40°
—

Prove that: AB // EF
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=1 In the figure opposite:

—_— —

EF #/CD, m { ,”CEF) = 95°,

m (£ ACE ) =30°. m( _~BAC)=115°
e

Frove that: AB // EF

L4 ABCD Is a trapazium in which AD / BC . E is the mid-point of A5 Draw EX // BC
N —_— — ==k A
to intersect DB at X and DC at Y . then draw YZ // DB to intersect BC at Z.
Prove that: XD =YZ
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Unit 3

S

Theorem (1) The sum of the measures of the interior angles of a
triangle is 180°

Given: ABC is a triangle

- .

R.T.Pom{.“A)+m{_ - B)+m(_~ACB)=180° X v

e
Construction: Draw CX // AB

Proof: 2 XCY Is a straight angle
s.m{_ZXCAY+m (. ACB)+m(_BCY)=180" A B
._W!AB Som{ SXCAY=m( ...}, alternate angles ...... (1)
m(_“YCB)=m{ . ....).alternate angles ...... (2)
by adding (1), (2) , then add m { .~ ACB ) to both sides.

ami L )+m{ ZABCY+m( .. =180 B E.. B,

@ Exterior angle of the triangle.

We know that:
A triangle has three interior angles, It you extend one of the sides, you create

their measures are: a. b, ¢ an exterior angle.

..a+b+c=180" ’ ¢ +d = 180° straight angle

SL.at+bh+c=c+d

S.a+b=d
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The measure of the exterior
angle of a triangle is equal
to the sum of the measures

of the two interior opposite
angles.

Complete: 5 g
Do not measure the angles: / \\\ /
/
// \\ /
,{4 & :'sz\a/ b
b = ...." {corresponding angles)
a=120°—42°= ... i a=180"— (... 5 + ... Y= “ straight angle.

[T |
> y = ......7 vertically opposite angles
z = . * alternate angles
b= $A0Y =P e & x = ___* exterior angle of shaded triangle
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Unit 3

In the figure opposite:
ABC is a triangle in which: D& AC
m({/ 1)=m(  A)m{-2)=m(_"C)
Prove that: ~ ABC is right

Solution

Given:m( ~1)=m({ A\ m({_2)=m(.~C) ¢ 2N p

R.T.P.: _~ABC isright

Proof: - m{ _ “1)=mi( _~A)

k.

m(L2)=m{(~2C)

Smi 1 +m{ A2 )=m{ A Y+m{ S C)

. the sum of the measures of the interior angles of a triangle is 180"
m{ SABC)=m({  A)Y+m({ ~C)=180°+ 2 =90"
. ABC is right Q E.D.

In the figure opposite:
ABC is triangle in which:
m(sA)=2m(/C), m{ . B)=4m({_7C)

Prove that: . B is anobtuse
Solution
Given:m{ “Cl=x m{ “A)=2m{, C)=2x,and
m(.“Bl=4m(./Cl=4x
R.T.P: B is an obtuse
Proof: . m(_“A)+m (. C)l=x+2x=3x,m({ “B)=4x,
m{_ Bl+m{_ “AY+m{_~C)=180° theoram
omi{ S By=m( A AY+m{ - C)

. / Bis an obtuse (= E a0
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Theorem (2) The ray drawn from the midpoint of a side of a triangle
parallel to another side bisects the third side

J— e R
Given: D is the midpaint of AB , DE #/ BGC

A X
R.T.P.: Eisthe midpoint of AC
Construction: Draw E /BC D E
— — i - -
Proof: .- AX /#/ DE // BC ., AB and AC are two fransversals,
intersect them at D, E respectively,
B C

~AD=DB S AE=EC QED

The Iie segmet joining the midpoints of two sides of a triangle is parallel to the
third side

In the figure opposite, / /
AD =DB L AE = EC, Y
E
., V 5\
AX /BC ,DE N XC ={Y} s £ B

Prove that: Y is the midpoint of XC

Proof: In /A ABG, . D is the midpoint of AB, ey m
"3 . DE HEBG
E is the midpoint of AC
—
-~ DE §BC L
i . DE # AX
AX /1 BC
SR —
In A CAX | - E is midpoint of AC | .. EY bisects CX
e R
EY /1 AaX . Y is the midpoint of CX

Q.ED
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The length of the line segment joining the midpoints
Theorem (3) of two sides of a triangle is equal to half the length of
the third side

Given: D is the midpoint of AB .

E is the midpoint of AC A
R.T.P: DE = % BC
- JR— J—
Construction: draw EF / AB tointersect BC atF E D
Proof: In A ABC. . D is the midpoint of AB .
o .. DE # BG
E is the midpoint of AC C 3" B

# —
" EF /| 2B, .
+. Fis the midpoint of BC , BF = % BC

E is the midpoint of AC
*." The quadrilateral BDEF is a parallelogram

. DE=BF = 15 BC QED

In the figure opposite,

AB=5cm, BC =8cm, CA=7cm
D, E, and F are the midpoints of AB , BG , CA respectively
calculate the perimeter of /. DEF
Proof: In /A ABC |

-+ D is the midpoint of AB , and

F is the midpoint of AC

5 DF= 15 BG = 4 cm , similarly

e %AC:S.Scm,

EFz %—AB:E.Scm

. Perimeterof ADEF=4 +35+25=10¢ecm
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of AB , BC . CD , DA respectively.

Prove that: XYZL is a parallelogram

Construction: draw AC and BD

I L

i C >
Proof: In A ABD , . Xis the midpointof AB .|\ ¥ g
2o XL # BD
L is the midpoint of AD
Similarly, in £&» CBD
YZ #BD .. XL #YZ (1)
Similarly, XY #/ AC ,LZ # AC
XY M LZ (2)
From (1) and (2) .". the quadrilateral XYZL is a parallelogram. Q.ED

In the previous example try, by another way, to prove that: the guadrilateral XYZL is a
parallelogram.

B ;

In the figure opposite, D and E are the midpoints

of AB . and AC respectively, F & CB where E 5
BF = 15 BC. Prove that:
BEDF is a parallelogram C B F
Proof: In A ABC, - D is the midpoint of AB, | .. ED #CB .,
E is the midpoint of AG | ED = % ce
" BF = 1? BC .. ED =BF but ED #/BF
.. The quadrilateral BEDF is a parallelogram QED
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[a]

[c]

o

[f]

[h]

[b]

[d]

4]

[i]

Mathematics 15t Prap

Second Term

69



]

2) In the figure opposite, ABC is a triangle in which,
D, E and F are the midpoints of AB , BC and CA
respectively,

BC =12cm ,AG=10cm

Find the perimeter of the quadrilateral DECF.

3) In the figure opposite. AD # BC . AD = — BC,

[ S

E is the midpoint of DB , and
F is the midpoint of DG .

Prove that:

the quadrilateral AEFD is a parallelogram

[k]

10cm

L

12.cm

S/

()
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Unit3

In the opposite figure :

Find :

First : Area of the square A
Second : Area of the square B

Third : Sum of the areas of the squares A, B

Fourth : Area of the square C B
Put the results in the following table :
Area of the Area of the suneelthenreas Area of the
of the squares
square A square B square C

A.B

What is the relation between the sum of the areas of the two squares A B and the area of

the square C?

Activity (1) :
w2 Draw any A A B C right at A, then
canstruct on its sides the squares as

shown in the opposite figure
i1 Determine the center M of the square

A C D E ( the intersection point of its

diagonals )
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1 Draw Mx // BC intersects AE at x, CD aty
- — S PR

2 Draw Mz | Xy intersects AG atL, ED atz

1| separate the tow square regions ABNF, ACDE then divide the region ACDE into the
regions (1), (2), (3) and {4), then try to stick these regions with the parts which carry the
corresponding numbers of the square BCGH

Lk IF your work which you have done and your drawing were accurate you will find that the
corresponding parts exactly congruent with each other .
and we deduce that :
Area of the square region BOGH =
area of the square region ABNF + the area of the square region ACDE
this means that :
Area of the square which drawn on BC =
area of the square drawn on AB + area of the square drawn on AC .
Repeat again you will reach to the previous resulf .

can your formulate findings in the form of the verbal form .

Activity (2) :
ABCD is a square, its side lengths are

divided as in the opposite figure. where
AX = munit length ,
XB = n unit length .

First - prove that the four triangles in the

opposite figure are congruent.

{ two sides. included angle )

Second ;. Prove that the figure XY ZL is a square .

Third : This implies that the area of the square XYZL = Area of the square
ABCD — 4 area of A XBY
.e(xyiP=(m+n)iE—4=12mn
= m?® + 2mn + N — 2nm
{xy)F =m*+n?
, then we reach to Pythagoras’ theorem
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Pythagoras theorem

In the right-angled triangle, area of
the square drawn on the hypotenuse
equals sum of the areas of the squares
drawn on the other two sides.

Pythagoras
(582-501 B.C)
A
i.ein AABC:
ifm{Z B)=90°
,then (BA)2 + (BC )2 = (AC)?
c B

ABC is a right-angled triangle at B, find the length of the third side in A ABC it ;
First : AB=3cm , BC=4cm
Second :AB=5cm , AC=13cm

Solution :
First: .. A ABG isright at B
" (AC)? =(AB)+(BC )
=9+16=25
“AC=+25 =50cm & 4 cm B

3cm

Second : .. A ABC s right at B
S (BCY=(ACPF-(AB)?

13 am

5om
=160 -25 =144

. BCG= 144 = 12cm - B
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9 ABC is aright-angled triangle at B
, TBC=45¢cm,
AC =7.5 cm Find the
length of AB

L XYZL is a quadrilateral in which
m (£ XYZ)=m (L XLZ)=90°,
XY=7cm.YZ=24¢cm,
XL=15cm . Find the length of

) VA

wed ABC isatriangle. AD L BC if
AD =24 cm, AB = 26 cm,
AC =30 cm

Find BC, the area of A ABC

wd ABCD s atrapezium, where
AD // BC, m(Z. DCB ) = 90°,
AE | BC and AB = BC =17 cm,
AD =9 ¢cm. Find the length of DC,

the area of the trapezium.

74 mwm-mm-m

7hem
r
C 4.5 &m B
[
X
7cm
24 om ¥
A
30 cm
26 om
24 cm
D] B
3 em A
=
E B
17 cm
2021-2022



Unit3

Translation
A
When a geometric figure is
transferred to another one itis
said that it is under the effect of
a geometric transformation. A
B C
Some common transformations are
illustrated: i
i 0
Reflection Raotation
A A
A -
o
B g o B’
Y

In each of the three diagrams there is a relation between corresponding points of the two
triangles.

Alisfransferredto A’ ;A —— A’
B is transferred to B :B —— B’
Cistransferredto C' . C — C’

A’ B’ and C" are the images of points A. B, and C.

A transformation transforms every point p in a plane onto an image point p’ in the same
plane.
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B

transformations:
NE.¥—x,-y

2) (X, y)—(x+1,y-3)
3N (X, Y)—= (=Y. X]

Find the image of A ABC where A (1,2), B (3. 2) and C (3, 5) by the following geometric

g

X,y — (X, -y

sl By AP DY
B(3.2)—»B'(3,-2),
0@, 5)—=G(3,=5)

2) (x,y) —(x+1,y-3)

LA, D NS Y

B(3.2)—=B'(4,-1),
Gl8, Bl—e O 2.2

NAXLY) —— Y. X)
SLA(1,2)— A (-2, 1),
B(3,2)— =B (-2,3),
C{3,5—=C'(-5,3)
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Unit3

-

(reflection - translation - rotation)

.4 Describe the type of transformation in each of the following figures:

L
° 53 B’
. D B
D G
c
A B B A
A L o
A.’ BJ B
Cf
(8] e 0] o S

d

.1 Draw the image of each figure according to the shown transformation,
then describe each type:

[al (X ¥y} —— (X -y} [bP]X V) ——(-X,-¥) [C]l(&Y)—=(x+2.¥+3)

. & :
b 4\ 3 5
2| D 2 C | 4
| \/3 1 /y’_f | 13
< A 1 i - | | p
MR 1? I w' ot 22 510‘ B‘x A.é/ -
2 21 \ g o
sl J %t 12 -n? : ol "
-4 -1 _z
¥ |
y ¥ ¥
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-2 Draw the image of polygon AB C D E O according to each transformation,

and describe the type:

[a] (.K._ Y:' — (_ X Y)
[b]{x, ¥) ——(x, ¥ + 3)

[e](X, ¥) —= (=%, =¥) = - .
[d] (x. ¥) —= (x—5,¥) 1
[e] (X, ¥) — (X, — y) - R
-2
y | |
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When you stand before a mirror. your image appears to
be as far behind the mirror as you are in front of it.

The diagram shows a transformation in which a straight
line acts like a mirror.

Reflection in a straight line

A reflection in a straight line L maps every point P to a point p’
such that:
1) If P € L, then L is the perpendicular bisector of pp’
2) If @ & L, then L is the perpendicular bisector of QQ° Qs
3) If S = L. then its image is it self (S = 8')

-

A
1) Draw the image of point A by reflection in the straight line L. .
Solution :
From A, draw an arc to cut With B and C as two centres A’ is the image of A by

LatBand C. and same radius length draw  reflsction in L
two arcs to intersect at A’

Check by measuring that L is the perpendicular bisector of AA”
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Draw the image of AB by reflection in the straight line L. /
A

L=
Solution
Draw the image of A and B by reflection in L Draw A'B’
B B
A / A /a ﬁ is the image of ﬁ by
b gl LB, ol o« ¢ ) reflection in L. Check by mea-
g g o - | suring that L in the perpendicu-
R ‘ : ; I : =
TR A\ lar bisector of each of AA" and
"

T B’ BB’ and that A'B’ =AB

i | B
Draw the image of /A ABC by reflection in the straight line L. A
A c
Solution L -
Draw the image of each of the points A,B, and C by reflection in L.
B
A o
L e >
o A A'BCis the image of 2A ABC by reflection in L
Av
BJ

Compare, by measuring between the eslements of & ABC, and & A'B'C’ then
complete:

[1] The straight line L is the perpendicular bisectorof: ..., ... and .......

[2] The reading of /A ABC is clockwise while the reading of /A A'B'C'is .............
[3]AB = ..cccoeoc.., BC = ... = -

[4lm(/A)=m(/...), m(/B)=m(/..), m(s/Cl=m(/..)

[5] Reflection is a geometrical transformation which transforms a geometrical shape

into another one thatis ......... toit.
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Unit3

o

— Exercise 3-6

. 4 Copy the figures below in your notebook, then find the images of A, AB,
A ABC by reflection in L:

-1 Copy the figures below in your notebook, then draw the images of /» DEF
and the circle M by reflection in L.

[a] F [b]

.+ Draw the image of & XYZinwhich XY=3¢ecm, YZ=5cm,and ZX =7 cm
by reflection in the straight line containing the longest side.

~ 2 Draw the image of ~ ABC in which AB=3cm, BC =4cm, and AC =5 cm
by reflection in the straight line containing the shortest side.

.. In the figure opposite:
When the word * MOM® ils reflected in a vertical

ling, the image is still “MOM” Write other words

¥
that are unchanged when reflectad in a vertical
line?.

When the word * DECK" is reflected in a
horizontal line, the image is still “«DECK="

N B
Write other words that are unchanged when Ly L

reflected in a horizontal line?

> L
W N
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Reflection in cartesian plane

W
| | 4'1 I
| 3 B
| ) ARy | A% 3 ALX.¥)
I ! | 1
i i . o z
R EEEE X Xt 182 1 £ X
) i s ]
| -y = - Bl .
EENE AR SN y
Reflection in the x-axis maps: Reflection in the y-axis maps:
AX,y) = A(X,—Vy). AX.y) = A (-x¥y).

On the lattice, Find image of the triangle LMN where
L{—4.—1),M (=1, -3), N (0. — 1) by reflection on the X-axis

F*

b
=

L o

The images are: L' (—4, 1), M (— 1,3, and N {0, 1}
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Unit3

Properties of reflection in a coordinate palane

You have learned before the reflection as a geometric transformation that transforms a
geometric figure into another congruent geometric figure.

The properties of reflection in a coordinate plane are representaed through the following

example:

In perpendicular coordinate plane where:
ABCD is a rectangle, where A (1.1), B (5,1}, C (5,4) and D (1,4)

Find:
I: The image of the rectangle ABCD by reflection in the X-axis.
II: The image of the rectangle ABCD by reflection in the Y-axis.

Solution:

First: Reflection in the X-axis:

Let :A istheimage of A{1,1)
. i Y D C
AT, 1)
B is the image of B {5,1) ] B
LB (5, -1) X Flx
A B
C is the image of C (5,4)
-G (5, —4) :
v [P &

D’ is the image of D (1,4)
LD, -4

Thus, the rectangle A" B*,C° D" is the image of the rectangle ABCD by reflection in the
X-axis.
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Second: Reflection a cross y-axis:

Let: A" isthe image of A (1,1) AT, 1) 7

B is the image of B (5,1) - B (-5, 1) c” D' |p c

Cistheimageof C(54) .. C7 (-5 4)

DVistheimageofD{1,4) D {-1,4) o e A B
Thus, the rectangle A B G D™ is the image of X _ X
the rectangle ABCD by reflection in the Y-axis. !

Find the measure of each side length of the rectangle ABCD and compare it with
its image. What do you notice?

You know :

In the rectangle ABCD AB W DC and BC W\ AD

is AB W DC and BC WAD 7

is AVBT W DUCT and BTG W ATDT 7 What can yvou conclude?
is the rectangle ABCD congruent to the rectanangle A" B C D7
is the rectangle ABCD congruent to the rectanangle A B C D77

If the point E = AB, determine in the point E' as an image for the point E by
reflection in the X-axis? IsE' = A'B" ?

Properties of reflection in a line

£ k!

@ Reflection reserves lengths of segments.
9 Reflection reserves betweeness property.

€) Reflection reserves measures of angles.

- ¢) Reflection reserves parallelism.

Does the reflection reserve the orientation of the vertices of figures?

Does the order of the rectangle whose points are ABCD the same as its image by
reflection in L?
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Practice:

Draw the image of &4 ABGC by reflection in the y-axis in each case:

Unit3

R

L | YJ
{ ) =
5
c<
i B
¥ 43240 1234 g
Complete:
A(4.8) —= A (-4,6)
2 —— - Ee—

Cilicsinsic) 0 O vy voses)

Note that:

4.3-2-100 1 2 3 4

Complete:

.
—= A’ (0, 8)

By 9 B¥lwmed

P o

If the reflaction in a line transform the figure to itself, then this line is called an axis of
symmetry of the figure.

-,

In the second figure: the y-axis YY" isthe axis of symmetry of & ABC.,

Let's think

Determine the number of axes of symmetry of each figure below:

A

&
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W

(1) Isosceles triangle. (4) Square.

{2) Equilateral triangle. (5) Rhombus.

{3) Rectangle. (6) Isosceles trapezium.
Practice:

In the opposite figure:

2 ABG is an equilateral triangle, where D, E and F are the midpoints of AB, BC and AC
respectively, and AE N BF N CD = M3}

Complete: A

w9 Axes of symmetry of & ABC are ..............

- AB is the reflected image of AC by reflaction in

B D
.24 Thereflected image of AF by reflectionin BF ¥
iS ...ooowne. , and the reflected image of CF in
AE s
] ]
Th@ reflected image of » AMD. by reflection in ¢ J E : B
AE is .
mi{sAMDY =m{ £ ...} because reflection in a line reserves ...
- -
wos The reflected image of & AMB by reflectionin AE s ...
=
L & BMG s the reflected i |mage of . ... by reflectionin CD | and the reflected image

of ........ by reflection in BF .

- BM =AM, and CM = AM, because the reflection reserves
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Reflection around a Point

Reflection in a Point
Reflection in a Point M maps each point A in the plane to its

image A’ in the same plane so that Mis the midpoint of AA", A

The point M is called the centre of reflection and its image \,ﬁ\’;ﬂ'\‘\
A

by reflection in M is itself.

Therefore, a reflection is an isometry.

Example:
In the opposite figure:

M & AB Find the reflected image of AB around point M.

Solution:

e R — A

2 Draw AM and locate A" on AM , sothat A’ M =AM

.

=
42 Draw BM and locate B' on BM , so that B'M = BM

o &M B
pot Draw A'B
i For each point C €AB , locate C’ on a.‘]’ .sothatCM=CM.is C = A'B?
-~ A'Bis the reflected image of E, around M.
Reflection around a point y
i Reserves the lengths of the line segments. X
-y Reserves the measures of angles. . B

w-y Reserves the parallel property.
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Reflection in the origin point in a perpendicular coordinate plane.

Reflection in the origin point O (0, 0} maps
Al Y) = A (=X~ ¥)

For example: The reflected image of A (- 3, 2) in the
originis A" (3, - 2).

Example:
In the opposite figure: AA° B C' is the reflected image

of AABC in O, where A(1,1). B (4. 2) and C (2, 4).

Practice:

.2 Draw on the opposite perpendicular grid:

AABC where A(—2 1), B (4, —3)and G (2 3),

then complete:

Aben)
B(4,-3) — > B (o, .
Gl .. a—— . S

Draw AA™ B™ C', the reflected image of A ABC in origin
point O.

MNote that:

Reflection in a point reserves orientation of the vertices of the figure.
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Unit3

(=2 In the figure below, write the coordinates of the image of each point by

reflection in:
[a] The x — axis [b] The v — axis

¥

A i
D. 1
B
¥ 1 -2 -1? . 4 X
-2 |c ! | |
E 3 |
Y1 |

i1 Find the image of point P (2, 4) and & ABC
where A(-6,-1),B{-2,-1)and G (- &5, — 6) by
reflection in the X-axis

120 The points A (— 4, 5), B (2, 4), C (5, — 1), D (x, y) are reflected in the X - axis, state
the coardinates of their images.

= The points E (0.5}, F (6, 3), G (— 3, 1), and H {x , y) are reflected in the Y - axis,
state the coordinates of their images.

ot ldentify the points that have A' (2, = 3), B' (=1, 2). and C' (3, 1) as their images by
reflection in the Y — axis, then graph all the points.

woa Graph the square ABCD and its image: by reflection in the X-axis then compare the
length of the sides and the area A(0,2) . B(—5,0), C{-3,—-5)and D (2, —3).

i Draw the image of square ABCD where A (2, 3) and B (2, — 1), by reflection in the
Y-axis - what do you notice?

=2 Draw the image of the rectangle ABCD where A {2, 2). D (-3, 2}, with width 3 units
by reflection in the X-axis. How many cases can you draw?
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LA

- » By using geometric instruments:

Craw rectangle ABCLD, where AB = 3cm. BC = 4 cm. Locate A’ the reflected image
-
of A by reflection in G D and locate C the reflected image of C by reflection in
-
AB | Prove that:

Fitst: m ( 2 G'AC ) =2 m ( 2 GAB)

- -
Second: AC* WA'C

| In xy-coordinate plane draw & ABC. where:

[ &V

A2 4),B(5 0) and C (3. -3), then find:
First: The reflectad image of A ABC by raflection in the X-axis.

Second: The reflected image of A ABG in the origin.

In the opposite figure: i 2

ABCD is a rectangle, M is the point of intersection

of the diagonals, X = AD, XM N BC ={y)

M
Prove that:
First: y is the reflected image of X in M.
Second: The figure AXCY is a parallelogram. B Y }v

.4 In the opposite figure: ABCD is a parallelogram

M is the point of intersection of its diagonals.

X € AC ,YE AG, A D

m (£ ABX)= m{ 2 CDY) = T
Prove that:
¥y
First: 2&ABX the image of & CDY by 3 G

reflection in M.

Second: The flgure XBYD is a parallelogram.
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Unit3

The picture suggests a transformation
called a translation.

A translation can be thought of as a
transformation that glides all points of
the plane AB,C, ..., the same distance,
in the same direction such that:
AA'=BB' =CC',

AA' /I BB /I GG/

A
Draw the image of A by the translation MN, in the
—_— M
direction of MN. \
soulution
—
Draw, from A, a ray parallel to MN With A as a centre and radius length
and in the same direction. MN, draw an arc to intersect the ray
at A’
A |
M\ A :
L M :
N AL
N e
A’ is the image of A by translation with magnitude MN and in the AAT = MN
e T
direction of MN. AATMN
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A B

= i
Draw the image of AB by the translation of magnitude MN, \
—

in the direction of MN. M
solution
—l
Draw from of Aand B two rays parallel to MN  With A and B as centres, and radius
and in the same direction. length equals MN, draw two arcs to
intersect the two rays at A'B'.
P B Al B“\
M o o H\"‘H.__H_ M HERH—"'*\._\_‘ .'I. H\“..
~ g e -"-._\_ ‘H‘E‘;!

N NS A Ty .

Check by measuring that AB // AB’ and AB = A'B’

A'B'isthe image of AB by the translation of magnitude
—_—

MN, in the direction of MN

M : ,‘
Find the image of & DEF by the franslation of

. . . - _F
magnitude MN, in the direction of MN.

solution i
Complete:

NBEE....EFsi. . FRE, ..
2ym(  D)y=m{ ..}

Draw from C,E, and F rays parallel to

—
MM and in the same direction.

Determine D'.E"F' such that m{ Ey=m{. ..}
DD" = FF* = EE" = MN m(.  F)=m({. ..}
Join the points D".E" and F' 3) Translation is a geometrical

transformation which transforms
ageometrical shape into another
{1572 £ |- —— foit.

£

2 D'E'F is the image of & DEF by the translation of
—
magnitude MN, in the direction of MN.
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Unit3

- Exercise 3-8

-4 Copy the figures below in your notebook, then find the images of A, CD,
2 XYZ, and ABCD by the translation of magnitude MN, in the direction of
—

MN: y
N ; M\.
C
A ]

- Draw a line segment AB, where AB = 5 ¢m, then draw the image of AB by
a translation of magnitude of 8 ¢cm in the direction of AB

.22 Draw £~ ABC in which AB =4 cm, BC = 6 cm, and CA = 5 cm, then draw the
—
image of . ABC by a translation of magnitude 3 cm in direction of CB.

.4 In the figure opposite: A 2cem M P D

ABCDisasquare, andallthe interior squares

are congruent, complete:

[a] The image of AF by a translation of E
magnitude 2 cm in the direction ofﬁz

[b] The image of the squarse AENM by a

translation of magnitude 4 cm in the
—

direction of PKis .........

[c] The square MNHP is the image of L zZ
the square GLZK by a translation of
magnitude ... in the direction of ...

=1 In the figure opposite: F-
The triangles ADF, BDE, DEF, and EFC are ﬁ‘ N
congruent, complete: o/ 5 F
[a] The image of 2 ADF by a translation of Y \\ N

magnitude AD in the direction of AD is _._._... a e \
[b] & FEC is the image of A DBE by a translationof g E ; e

magnitude ........ in the direction of ...
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woy ABG s aright angled triangle at B, where AB = 3 ¢cm and BC = 4 cm.
If A

S8 BTG the image of 2 ABC by translation of 3 em

3cm

in the direction of GB

l— 4 cmC\

Prove that :
the figure AA G Cis a parallelogram.

7 In the opposite figure: ABCD is a square whose side length is 4 cm .

M is the point of infersection of its diagonals. Draw. D

(a) The image of & MAB, by translation 2 ¢cm in the
-
direction of AD

{b) The image of & AMB, by translation AM units in the M

—_—
direction of AM
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Translation in the cartesian plane

Unit3

The translation transforms each point two displacements, Jf I |' I
one in direction of the X — axis (a) followed by another 1 A ktay+ny
one indirection of the y — axis (b). = . [~ &
AX,¥)—=A'(x+a,y+Db)
w4 [a] Find the images of the points shown ALY | 8
in the table under the translation: o 'or .
—Y
(Xy) —» (X +3y-2) |
(X.y) (x+3,y-2
(=3, 5) (@, 3) |
(1,0) ( . ) =3.%) 5
_ \1‘ - .
4, 4) ) L] ™ol
2 ;
1 |
b] Join each point to its | 2l »
[b] Join each point to its image. ST ED T
What do you notice? i : i '
2.
@ The transformation is a translation of ....... units to the right and ....... units down.

@ The line segments appear o be .......inlength and ........

= Draw the images of each of following points by translation with magnitude AB in the

—
direction AE where A (3, 4)and B (7, 2)

[a] C (3, 2) [b]D{=1.3) [c]E (X, ¥)

The translation is equivalent to a ¥ T T T T BB
hotizontal displacement from 3 1o 7 - I

which equals 4 units, and a vertical 3| B j\ i
displacement from 4 to 2 equals -2 v

units D - B
C3,2) — e C o ) " J i i
iy oy N o B— ) Gl | PR g '
E(X,y) — = E (X +4.y—2) },,"
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Properties Translation in the plan

4 Ea
o Translation preserves lengths ofline segments and the distance
between points.

@) Translation preserves the measures of angles.
€) Translation preserves parallelism of lines.

p ey

Example:
Find A'B" |, the translated image of AB , where A (2, 1) and B (2, 4), translated MN units
in the direction of M N where M (-2, 5) and N (3, 7).

Solution:
Translating MN units in the direction of M N s X N
. . . 7 : -
equivalent to horizontal displacement from -2 to 3 ‘}/v/; B
B L : e R e
=3- (-2) =5 units. YR "‘B
vertical displacement from 5to 7 = 7 - 5 = 2 units, 3 5
. Translation = (5, 2) 2
) —H—5 %
CAT=E(2+45,1+2)=(7.3) X \
DPh| YT E3 258§ 7
B =(2+5,4+2)=(7,6) v
Draw A'B’ to get the image of AB
Is AB° WAB ?
Let's think:
Refer to the previous example: When drawing AB B
sm{Z AABY=m ({2 BB A) ? Why ? 5

IsA A" AB"m ABBA? Why? A

s AB'W AB ?

Is the figure A B B A" a parallelogram ?
We can conclude :
For any quadrilateral, if two opposite sides are equal in length and parallel, then this
quadrilateral is a parallelogram.
Note that:
the translated image of a line segment is another line segment parallel to the original and
equal to it in length.

96 mwm.mm-m 2021-2022



Unit3

.1 Copy the graph, then draw the image of

the parallelogram ABCD under each of the ;
following translations: i | |
| ol b |
[a] (X, y) — (X +5,y + 2) A deatii
. ¥
(0] (x, y) —» (x~ 8,y 1) EEE
[6](X, y) —» (X +2,y = 4) B 5
[d] (X, ¥y) —» (x =4,y + 2) ¥

w0 Using the lattice, find the image of each of the
following points by the translation of LM in

the direction oiflﬁ where L (1,3) and M {4, 5).
[a] B (-2.3) [b]C (5, 4) [c]D(3,0)

ped Use the translation: (X, y) —= (X + 2, y 43} 10

locate the paint whose image is (2, 3). o —x
B\ NG

w1 In the figure opposite:

Copy the graph. then draw the triangle ABC whose e
image is A'B'C’ by the translation: W= .O T Z & 4 %
(X, ¥) — (X +2, ¥ 43). i

pod If the image of the point A (1, 1) by translation in the plane is A’ (2, 2), find the
images of the paints O (0, 0) , B (— 1, 3) and C (-3, &) by the same translation.

ih A square has vertices A(1. 1) ,B (4,2), C (3. 5) and D (0, 4).

[a] Graph the square and its image under the translation AB in the direction of
—
AB.

[12] Write the mapping rule for the translation.

(.t The point A’ (3, — 3] is the image of the point A by the translation:

(x,y) —= (x— 1,y —4). locate Athen by the same translation, draw the image
of A ABC where B(5, 0)and C {(— 1, — 2).

Mathematics 15t Prap Second Term 97



Rotation around a point in a plane

Rotation around a point M with an angle whose measure is E is a geometric transformation
in which each point A in the plane is rotated to another point A in the same plane, so that:
+mi(/AMA ) =E

* MA™ = MA

Rotation is denoted by R (M, E), M where:

o M is the centre of rotation.

i1 E is the measure of the angle of rotation.

Note that:

.o Rotation is well defined as the centre of rotation is determined. the measure of the angle

of rotation, is known and the direction of rotarion is known as well.

i1 The direction of rotation is positive, if the rotation is in anticlockwise and is negative if

the rotation is in clockwise.

= = A
M
A is the rotational image of A, A is the rotational image of A°,
around M with an angle whose around M with an angle whose
measure is (E) measure is (-E)
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Unit 3

Finding the rotational image of a line segment by a well known rotation.

Example

Draw A'B’ | the image of AB by R (M, 1207

To draw A'B’ follow the following steps:

N

w2 Draw MA

=y Draw ZAMX, Whose measure = 120° B ! >
{Note that the rotation direction)

Lo With the compasses and with centre M and draw an arc of

ﬁ

—»
a circle with length radius MA. intersects M X at point A’
then A" is the rotational image of A by the rotation
R (M, 120°)

i Repeat the same steps to find B' the image of B. by the rotation R (M, 120°).
poa Foreach G CAB , determine C" the image of C by rotation R (M, 120°).

ped Draw A B andnotice G e A" B’

i Find the lengths of E AR E AC,CBand CB.

Does rotation preserves distances?

Does rotation preserves collinearity?

Practice

.4 Inthe opposite figure: The radius of circle M is 3cm, AC A
and BD are two perpendicular diameters complete.

[a] By the rotation R (M, 90°), then:

the rotational image of point Ais ...............

D Ml B
the rotational image of point Bis ...
the rotational image of S S e
-
the rotational image of AB is ...
c
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[b] By the rotation R (M, — 907}, then the rotational image of AB i$ ..., , the rotational

image of A B s <rereeeey @Nnd the rotational image of A s
[c] By the rotation R (M, 180°), then:

the rotational image of Ais ............, and the rotational image of Bis ...

. The rotational image of ABIS ........

[d] By the rotation B (M, — 1807}, then the rotational image of AB - J—

Practice
In the opposite figure: ABCD is a square. O is the D « L v A
point of intersection of its diagonals.
X, Y, Z, L are midpoints of sides AB ; BC ; cD ; DA ZH s '~X
and respectively. Find: 4t 2 1
[a] The image of £ AXO by reflection in 4A0’, followed } ;
by another reflection in “Lo” 8 AR )

[b] The image of AAXO by rotation R (O, 907).

Rotation in the coordinate plane around the origin (O)

In the opposite figue

A (4, 2)is a point in the perpendicular coordinate plane

5
A’ is the rotational image of Aby R (O, 90%). - ; [
Note that: OA = QA" m { 2 AOA’) = 90° Refer to the B \‘/ |

figure, we find that A" (-2, 4)

Ratation

i.e.A(X, }'} W A l:-y, X}_

Think: Is R (O, 90) equivalent to R (O, -270°) ? Why?

, <y Draw B (3, 4), and B' the image of B by (0, 1807

Note that: OB = OB’, m { ZBOB’) = 180" and rotation anticlokwise. Refer to the figure,
we find that B (-3, -4).
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Unit 3
Think Is rotation R (O, 180°} equivalent to R (O, -180°)? Why?
Which rotation is equivalent to B (O, 27077
Find the image of A by rotation R (O, 360™) and the image of B by rotation R (O, -3607).

Meutral Rotation

Neutral rotation is a rotation with an angle of 300° or — 360° . The image of each point
coincides exactly with itself. This ratation is called neutral because it maps the figure to its
griginal position.

Practice
Complete the following table as shown in the first row:

iy Rotational Imge by rotation around O and an angle whose measure is
i g0~ 180° or — 1680° 270 360° —40°
A (2, 5) (5, 2) =2 -5 {5, — 2) (2, B) (5, — 2)
B{ . ) -1,3)
Cf ¢ (2.—3)
By . (=4 1)
E { 1 ) (3! . 5)
Think

. Does rotation preserves distance and collinearity?
-1 Does rotation preserves the measures of angles?

- Does rotation preserves the parallel of lines?

Rolation in a plane is a geomeinc ransformation maps any figure to another congruent
figure. Therefore, Rotalion is an isometry. I preserves also orientation of the vertices of any
figure,
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:

|7 Draw the axes of symmetry of each figure below if existed:

[a] [B]
[c] [d]

m

] [F]

. Draw A ABC in which AB = 5em, AC = 3cm, and m (£ A} = 40,

-
S

Draw C°, the image of G by R (A, 40") and B, the image of B by R (A, -407).

e ~ABG s a right-angled triangle with AB = 5 cm, and BC = 12 ¢cm_Find:
[a] X, the image of B, by translation @ cm in the direction of ﬁh
[b1Y, the image of B by rotation R (A, — 90°)

[c] Find the length of XY .
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Unit3

, Draw the equilateral triangle ABC with side length 6 cm. Draw the image of the
triangle ABC by rotion R (A, 607).

..y Draw the square ABCD with side length 5 cm. Draw the image of the square
ABCD:

[a] By rotation A (B, 807)
[b] By rotation R (A, 1807)

-4 Draw the triangle ABC in which AB=5cm,BC=6cm, AC=7 cm.
Draw the image of the triangle ABC:
[a] By rotation A (B, 180°)
[b] By rotation R (A, 3607)

Draw the rectangle ABCD in which BC = 6 cm, AB = 4 cm. Draw the image
of the rectangle ABCD:

[a] By rotation R (A, 90%)
[b] By rotation R (M. 1807°) where M is the point of intersection of its diagonals.
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Activities:

State whether the graph shows a reflection or a translation.
[a] Name the line of reflection
[b] Describe the translation.

¥ Y
'y
4 A T
i Il A4 |
DIEEY SEER. XN GEEEEEHEREREENE
\.\- -2 2
M y'
(1) (3)
- - - :
;
A
_ Yy 1
VB 7 g x| 5 18 219 1 p s o|X
TV | e |
B __\\
W' |
(2) (4)
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Unit3

E Figure b is the image of figure a by a geometric transformation. ldentify each
transformation as a translation, a reflaction, or a rotation.

(3) (4) (5)

E On graph paper, draw rectangle ABCD with vertices at A (0, 0), B (0, 2), C (4, 2) and
D (4, 0).
[a] Draw three images formed by rotating the rectangle about the arigin through an
angle of measure:
1) 90° 2) 180° 3) 270°
[b] What are the coordinates of the center of the rectangle?
[c] Draw three images formed by rotating the rectangle about its center through an
angle of measure:

1) 90° 2) 180° 3) 270°
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.4 Mark () for the correct statement and (%) for the incorrect one:
[a] The image of the point (3, 4) by reflection in the X-axis is (3, - 4) | |
[b] The point whose image is (y, — X) by rolation about the origin with an

angle of measure 90° is (X, y).
[¢] The image of the paint (5, — 3) under the translation (X + 2, y + 4) 1s (7, 1).

L

] E

[d] In the figure opposite:

i A B

1) If ZEBC is right angle, then BE L AC.
2) It £ ABE is right angle, thenm ( ZABE ) = 90"
)

0

UL

—_—

3) If BE L AC , then £ABD and ~DBE are complementary.

—

4) If LABE = £LCBE, thenBE L AC

-1 Calculate the measure of the unknown angle in each of the following:

[e]

L

[] /

(3y +6)
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Unit3

=2 [a] If the image of the point A by reflection in the X-axis is (2, 1), locate the point A,
then draw its image by reflection in the Y-axis.
[b] Draw the triangle XYZ in which XY = XZ =3 cm and YZ = 4 cm, draw the image
of & XYZ by rotation about the vertex X with an angle of measure — 90°.

C D
.4 Referring to this figure:
B & " A
A B D C c D
D C A B B A G B
[1] [2] [3] [4]
-
[a] The image of the figure by reflection in AD is ft 20341
[b] The image of the figure by rotation about A with 80~ is 1,2, 3. 4].
[c] The image of the figure by translation to the right is [1,2, 3, 4]

[d] The image of the figure by rotation about A with 180~ is 1,2, 3, 4]

=1 In The figure opposite, D

EeBC ,m (/BAE) = 45°,
m (£ZAEB) = 70° , m (£.D) = 65°

andm (£C) = 115° 115°

Prove that: the quadrilateral ABCD is a parallelogram
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w24 [a] Evaluate the measure of the unknown angle in
each figure:

(1] [2] [3]

k

[b] The ratio between the measures of the angles of a quadrilateral is 2: 3: 3: 4. Calculate
the measure of the smallest angle.

[c] Apolygon has 15 sides.
1) Caleulate the sum of the measures of its interior angles.
2} It the sum of the measures of five of its exterior angles is 200, calculate the sum of the

measures of the ten interior angles which are not adjacent to the five exterior angles.

.4 In The figure opposite,
D is the mid-point of AB .
E is the mid-point of AC | e D

DF M BC ={X},DX=XxF

o
m

and BC =12 cm Y X

Find the length of xy
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Unit3

w2l Copy each figure on agraph papetr. Draw theirimage under the transformations indicated.
Give the coordinates of the images’ vertices in each case.

[a] M u | [d] D B
i | B /\ 5
E / 4
1 [ V 3
. i e -
= | |
oA I
252 | % dn =G - —p -1 25
REEEEEYEERE ’
Yy | };"
Reflection in the x — axis
Rotation of 80° clockwise about O,
v 4 | v
|
[b] | [e] |
o w0 1oz T X X |
d: 2 i
-2 E | / 21
4 G g ; i T e T T T P X
[ =7 -
| I
| RN N
A T N
Reflection in FGG
Rotation of 90° anticlockwise about O,
W
s || | 11
[c] ] FEl [] ,
5 | .|B A
4 / ilﬂ a2 |
A A/f | 1 |
2B | - | 3=
-1 |
| |
% 0‘- 12 B8 "p 7 X -2 |
y ! vy

—-

Translation: (x, y) — (x + 2.y + 3) Translation: AQ in direction of AQ
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Model Exams

Algebra
Model (1)
Complete:
?5 .........
[1] E;zr _( 9 )
Rl 7—2x=3 . therx= ..oooee KEN
iR i T

[4] The standard form of the number 0.7 x 0.005=......
[5] The Probability of the certain event =

Choose the correct answer :

[1]1 The sum of the probabilities for all possible cutcomes of a randomly experiment is

(a) Zero (b) 1 {c) =1 (d) =1
[2]1f 3a= /4 b then %—

(@z2:3 (b) 3 (©)3:4 (d)y4:3
[3] (?2) equals

@) =L 0) = ©) = (d) 2

[4] There are 21 bays and 15 girls in a classroom |, one pupil is chosen randomly |, the

probability that the chosen pupllis a girl= ...

@5 )35 © % @+
5] v/ (-8 +(-6°= ...
(@)l-101 (b) =10 (c)14 (d) - 14
[6] 10% ofLEZ% ............. L.E
1
@ ®) - © 1 ()25
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Simplify to the simplest form:
3 o -2 e T
@7 ) x (5 e d
(b) Find the numerical value of the expression
3ab+8a+dbwhen a=4.b=-2

ta)y Findin Qthess.of : 3x+1=25

¥l

8x8

(b} Find the valueof: i

(a) Afactory of a tire record the distance that traveled by a certain type of them before

damage for 800 units of this type as following:

The distance in thousand km | Less than | 50 to 100 | More than More than
50 100 till 150 150

The number of damage tire 80 120 280 320

If vou bought the type of this tyre, what is the probability of change it :
* First : before traveled 50 thousand Km.

* Second : After traveled more than 100 thousand km.

(b) FindinQthes.s.of : 2x+5<16

Model (2)

Complete:_

 —

168 _
2 {38 =

[3] The probability of impossible event = ...
[4] Complete in the same pattern 1. 2,3 5.8 . .

[5] If the probability that the student is absentin a schoolis 0.15 | if the number of students
of this schoaol is 600 , then the number of the present student that dayis .........
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Choose the correct answer :

[ 22 =

(a) 28 (b) 2° {c) 24 {d) 1
[2] Which of the following the greatest

(a) 2.3 x10* () 2.3 x10° (c) 3.2 x10* (dy3.2x10°
3] ) x x6= .

(a) x12 (b) x-12 (c)x ()1

[4] Which of the following may be probability of an event :
(a) —0.35 (b) 87% {c)1.05 (d) 130%

5] If —x =4, then:

(@x>—-4 (b)yx>4 {c)x<—4 (d)yx<4
[6] Area of rectangle of length 120 cm ,width80 em =..................... m?
(a) 9600 (b) 400 (c) 9.6 (d) 0.96

{a) Two integers number the smaller one is 2x and the greater is bx , if the difference
between them is 30 find the two numbers.

b) Find the value of il in the simplest form.
5 P
o

{a) Find in Q the s.5. of each of the following :
D{(83x+2)+5=13 i) 2x+15 <19

{b) Find the value of the expression in simplest form:
-1 42 II|| G4 3 D
3] +Ver — |7
(a) If a reqular dig is thrown once and observed the number on uppear
face , find the probability of each of the following:

i) getting prime even number.
ii) getting odd number less than 4.

(b) Ifx = =, y ==, Find in the Simplest form of( ;’]
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Model Exam

( Eadindlid)
Choose the correct answer :
@ (F - (4 4 4. #
o) (4] - [0.1, 4 1]
(C)2x6-4%x2="-- [4.8.10.2]
@ (7)°= .. [49, 25 14, -14]
(e)y9+16 = [7.5.25,-7]

Complete each of the Following:

(@) If x+2=6 then x=-...

(b) when tossing a coin once , then the probability of
the appearance of a tail is ....

(c) The probability of the impossible event= ...
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(e)7(6°-5x6)=-..

Complete the solution to find the result :

(@) 12x2°+24+3°

=2 s .. owPley

2244

== I e =
- 8+20-4 s .y

84 ..

Put (v) or (X) :
(@) 2x+3=7, then x=2 ()
o) (%] <{%] - (%) ()
() (X3)°=x" ()
(3 --% ()
(e) yT00-64 -2 ()
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A Card is drawn randomly from 8 Cards numbered
form 1 to 8, join from column A to column B

(A) (B)
(1) The event of getting an even ® il
number = ..... ® 2
(2) The probability of getting an 0{8 6,4, 2}
even number = ..... ®
(3) The event of getting ® 1
a number > 6 [
(4) The probability of getting ® Al
a number <9 ® .
(5) The probability of getting ® {8 7 }
a number 8 ®
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Model Exams

Geometry
Maodel (1)
Answer the following questions:
Choose the correct answer:
[1] Cricumference of a circle of radins 7cm = .......... cm {m = 2?_2}
(a) 11 (b) 22 (c) 44 (d) 88
[2] The image of the point (—1 , 3) by translation (4 . -2} is ...
(@ (3,1) ) (3, -1) ©(5.1) (d) (5, -5)
[3] The measure of the exterior angle of the equilateral triangle is.....
(a) 30° (b) 45° {c) 60° {c) 1207
[4] In a parallelogram if the two adjacent sides are equal in the length, then the
shapeis. ...
(a) square (b) rhombus {c) rectangle {d) trapezium
[5] The number of the diagonals of a pentagon is ...
(a) 3 (b) 5 )7 (d)e
[6] The number of axes of symmetey of an isosceles triangle =........
(a) zero (b) 1 (c) 2 (d) 3
Complete:
[1] The image of the point (2, 1) by reflection in X-axis is...... x-“*
[2] In the opposite fignre:
L L] .. 120 40
D B e
[3] AXYZ, inwhichm (£Y)=90°, XY=3cm ,XZ=5cm,
ThenYZ= ......... cm
(4) ABCD is a parallelogram in which m (£A) =100°,
thenm (/B) +m (£D) = ....cccene. g
(5) The Sum of the measures of the interior angles of atriangle = ................... @
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(a) In the opposite figure:
m(£A) = m({£B) = 25°
find m{~LACD) 2

ra
ol

(b) Draw a triangle ABC in which AB =5 cm ,

AC =3 cm ,m (ZA) = 40°then draw C'in the image of C under rotation
R (A ,409), B" in the image of B under rotation R ( A, - 40°)

(a) In the figure opposite,

AB/ DG . AC N BD ={M}
m (£DAC) = 30°, m (£DBC) = 40°

and m (£ AMB) = 70°
Prove that: ABCD is a parallelogram

(b) Use the translation

(X,Y)—>»(X+2Y+3).Find the point whose image (2,3).

(a) In the opposite figure:

Bty A
AD 1 BCIfAD=24cm 6 AB =26 cm,
AC =30 cm , Find the length of BC then - LML
Find the araa of AABC.
c D B
g D A
(b) ABCD is a square , E = BC |

AG /i DE . Prove that
ACED is a parallelogram.

ml]
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Model (2)

Answer the following questions

Choaose the correct answer:

[1] AABC is aright angled at B, AB=6cm ,BC=8cm, then AC= .. cm
(a) 10 ()28 (c) 100 (d) 160
[2] The measure of each angle of regular hexagon equals .......
(a) 60° (o) 108° (¢} 120° (d) 135°

[3] The two diagonals are equal in the length and not perpendicular in ........

{a) parallelogram (b) rectangle (¢) rhombus {d) square
[4] All the following shapes m(/ X) = 60" except the shape ........

1207

[5] In the opposite figure:

The area of shaded part from the area

of all shape eqgual
(&) + (b) o © 5 (o) 2

m(ZBDC)=................ ¢
{a) 60 (b) 80
Complete:

[1] The Perimeter of the opposite figure, semi circle of diameter
14 cm and two semi-circles the diameter of
each 7ecm equals........... cm

[2] The image of the point (2 , 3) by translation MN |, in direction MN | where M (2, -1) ,
Bl B e

[3] The volume of a cube of side length 1.2 m = ........... cm®
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(a) In the opposite figure :
XYZL is quadrilateral in which
miZY)=m{LL)=80° X¥=7cm,
YZ =24 ¢m, XL =15 cm. Find
The length of each of XZ , LZ

(b) Using the square lattice, draw AB where A (4 . 3) . B (-1, 1) then find the image
of AB by translation (x ., y) = (x +2,y— 1)

(a) draw the image of triangle ABC whers A(1 .1},
B(3,4), (5, 2) by reflection in X-axis.

(b) In the opposite figure:
AB . ED are perpendicular to
BD.BD N AQ={C}m (£ A) = 30" Prh
,m (£ EQC) =120° . Find m(£ E)

{a) In the opposite figure:
—_— _
EQ //CD ,m (L E)=250"
. m{2 CG) =307, Find the measures of
Angles of A ABC . m (£ ABD)

{b) In the opposite figure:
X is the midpoint of AB
.YECD,ZECE
.AD /I XY //BC
¥YZ /it DE
Is GZ = ZE ? giving reason.
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Model Exam

(gasd o3k

Answer the following questions :
Choose the correct answer :

(a) The Sum of the measures of the interior angles of
atriangle = ........ ?

[90,360, 180, 540]
(b) The image of the point ( 3, —2 ) by reflection in the y- axis is
the point ........
[{3,2): (=3,-2) {-3,2):(-2,3]})]

(C) The diagonals are equal and perpendicularin ......
[ rhombus , Square : rectangle . parallelogram ]

C
(d) Inthe opposite figure : 4 cm
AC=...cm
[5.7.25,625] .

(e) In the opposite figure : e A
m(~ACD)=..... o
[40,140.,90.50] ) 2
D C B
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Complete each of the Following:

(a) The length of the line segment that joins two mid points of two
sides of a triangle = ..... the length of the third side.

(b) The rectangle is a parallelogram in which one of it's angles is

(d) The image of the pointA ( -3 , 2 ) by reflection in the origin
point is the point ( .... , ....)

(e) In the opposite figure :

Put (V) or (X) :

(a) The image of the point ( 4 , 3 ) by reflection in the x-axis is the

point (3, -4) ( )
(b) If ABC is a right-angled triangle at B ,

then (AB)? = (BC)’+ (AC)’ ( )
(c) The Pentagon has 5 diagonals ( )
(d) ABCD is a parallelogram , inwhichm ( /A)=70"°

,then m( /C)=10° ()
(e) Any triangle contains at least two acute angles ( )
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Join from the column ( A ) to the suitable in the column ( B )

(A) (B)
(1) The sum of the measures of the ® 120°
interior angles of a quadrilateral
= ®
(2) The measure of each angle of ® 360°
a regular hexagon=........ &
(3) The image of the point (3, 2 ) by ® (-1,-3)
translation ( 1, -2 ) is the point
........ ®
(4) The image of the point (1 , 3 ) by ® 45
rotation a bout the origin point , of
angle 180°isthe point(....,....) @
(5) The diagonal of the square divides ® (4.0)
the right vertex in to two angles,
the measure of each=........ 0 ®

Find the value of x :

/ i \ v
500 X 400

% 2
X=....cm A =2

-
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