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Introduction

Dear students:

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

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

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

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

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

Eventually, we hope getting the right track for the benefits of our students as
well as for our dearest Egypt hoping bright future to our dearest students.
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One of the players threw the ball so, it took the direction shown
in the figure.

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



What you'll learn

Fr Carlesian product of
two non-empty sets.

Key terms

Ordlored pair.
An arresw diagram.,

Relation.

etk

A cartesian product,

A cartesian diagram,

You have previously studied relation between two variables x, y

1 Find a set of the ordered pairs which satisfy the relation:
y=2x-lTwhenx=0andx=1,x=2

2 Represent these ordered pairs graphically in he coordinate plane.

3 Does the ordered pair (3, 5) equal the ordered pair (5, 3)¢
(Use the graph).

From the prr?mu:-, we notice:

=

e eadl ard;:md pau' ( a h}, ails L::]Jf.d ﬂw Ez*st Emjwfmn, and
b is called the second pm}_ﬁcnum

2 Each pair is represented by one and only one point in the coo
plane.

3 Ifazb then(a,b)2(b,a), Why?

4 (a* .']'J'} #‘-:{‘:a 3 b}

5 If(a,b)=(x,v) thena=x, h=v

'.:{:?- i 3:}?—1 ...EZE

T e )

Find aand b in each of the following:
A& A by =1(-5.9 8 a-2b+1)=0, -3
& 6, b=-3)=02 -a,-1 & a-7, 26 =02 hJ =1}

NMaath - F’rc[gaamtqu_ 5 GPS for printing



HX={a, b, ¥=[-1,0,3)thenfind: XxY ¥ xX What do you notice?

To find the cartesian product of the set X and ¥ which is denoted by the symbol
X =Y. write the set of all the ordered pairs in which its, first projection is an element of

E . .‘:Juhd'mﬂ
|

X, and its second projection is an element belongs to Y, and it is written as:
Xe¥=fa,b}={-1,0 ']}-—{(d, Ihda, 0, 3, by -1 0b 00, b, 33
YxX=[-1,0,31=[a bl={(-1,a), (-1, b), (0, a), (0 b, (3, 0, (3, b}

Sor X xY £2Y = X

We can get X =Y and Y % X from the fr:-l[nwm}.-; tables

@9 |(1,b)
0, ay 0, bi.

E First a | il L : . : J
I o= sl S 3 o —
Think:
@ When X X Y=Y xXX:

@ Are the number of elements of X XY = the number of elements of Y X X7

N

We notice that :

B e e e T

1 If X and Y are two finite and non empty sets then -
XXY={(a,h):aeX ,be Y}
2 XX Y2 YRX where : X #Y
n (XX Y)=n(¥YXX)=n(X)>n(Y)

where n denotes the number of set elements .

If ik, meXxY thenk€X, mE€Y

I X is a non-empty ser,

fhien: XXX =((a,b):a,b e X]

. _
and written as X and it is read as (50 twu ),

2021-2022 Student’s Book - first term Qlo



EX={1),Y=1{2,3),Z=(2, 5, 6} represent the sets of X, Y , Z with venn diagram then find:

First : (& X xY By %7 & X xz D) v?
Second: (X xY ) U (¥ x 2) Third: X > (¥ M 2)

Fourth: (X xY) [ (X x Z) Fifth: (Z -¥)= (X U¥)

. ;‘Sc_luﬂum:

First :
& X xY=(1}x(2 31 ={01,2),0, 3
ByYx<Z=12,3)%{2,5, 6)
=1{{2, 2), 12, 5), 2, 6), (3, 2), (3, 5), (3, &)}
B XxZ={1}%{2, 5. 6} ={(1, 2), (1, 5), (1, &)}
By2=yxY=1{2,31%1(2,3)
={{2,2) 2, 3}, (3, 2),.(3, 3%
Second : (X xY) WJ (Y xZ) = ({1, 2), (1,3}, (2, 2),.(2, 5),2, 6), (3, 2), (3, 3),(3, 6))
Third : X x (Y [ 2)= (1} % {2} = {(1, 2))
Fourth : (X = ¥) Y (X x2) = {(1, 2}, (1, 33} 1) 401, 20,01, 50,00, &)} = {(1, 2}k
Fifth: Z—Y = {5, 6} o fZ=X) % 0 W= i Complete

e e e i ™ g )

r,’.'
.‘

)
)

FX=1{2,-1),Y=1{4,0},Z=44,5, -2} Find
@A xXxY B) YxZ

B niXxZ) K on(y?) n (%)

E 6
o

The representation of the cartesian product:

@ 1f X =11,21,Y (3, 4, 5} Find: X Y, and represent it:

First: by the arrow diagram. Second: by the cartesian diagram.

{i Mesth - Freparatory 3 GPS for printing



Salution

Xx¥={1,2} %143, 4, 5p=1(1, 3), (1, 4), (1, 5}, (2, 3}, (2, 4), (2, b)}
Where the cartesian product of X x Y is represented by an arrow diagram, or a grahpical

net, as follows:
X £3)

First: An arrow diagram
Draw an arrow [rom each element that represents the
tirst projection (The elements nf sef of X)

) ta cach element that represents the second projection (The elements of set of Y) X=¥
' X—ba
:: 1. e The arrow diagram of the cartesian product represents Gra 21
ﬂ each ardered pair by anarrow thatstarts from its first projecrion
T - a -
F: and ends at the second projecton. Vo R
E Second: Cartesian diagram (the perpendicular graphical net. e . .
! . . Bilsl lEra
.: On a perpendicular graph nel, the elements of sel X is repre-
) sented horizontally and the elements of set Y verlically. The in- - {
a tersection points of the horizontal and vertical lines represent | L 3
I‘ the ordered pairs of the elements of the cartesian product X x Y. X=Y ¢
\
k‘!—rr‘uuw"‘rm*—mm
“"-F
Vg
': If X =13. 4, 8} then find, X x X and represent il wilh an arrow diagram.
! - Solution - "'""W”;ag"a'"
) XxX=1[3, 4, 8}>13, 4, 8] .
‘ ={ (3, 3), (3. 4), (3, 8), 4, 3), 4 4], (4, 8), (8, 3], 8, 4],(8, Bl
i Notice in the figure: the ordered pairs are represented by arrows, and
{ the ordered pairs in which the first projection is equal to the second .“. 1

FEMH‘F&

prajection as: (3, 3), (4, 4), (8, 8 are represented by a buttenhole to
show that the arrow comes from a point and ends in the same point.

Notice that: n (X) =3.thenn (X xX)=3x3=9
I this case, the cartesian product X % X can be represented graphically by 9 points where each point

repregents an ordered pair. But if X is an infinite set. then the number of elements of 22{ is intinite.

Think: How can you represent the cartesian product of cach of the following?

NxN, ZxZ QxQandRxR.

X Iw
Student’s Bool - first term N &)




_ The cartesiem product of the infinite sets and its graphical
representation:

First: To represent the cartesian product of N¥ N = {{x, y) : x e N, y & N}

o v
@ Draw lwo perpendicular straighl lines, one of them is x «* horizon- i
- '15“-
tialy and the other y ¥ vertically and are intersected at point . 14
. . e KA
@ Represent the natural numbers N on each of the horizontal and .
vertical straight lines starting with the origin paint 0 which repre- ..: T =
sents the number zern. oy S

@ Draw vertical straight lines and horizontal straight lines from the
points which represent the natural numbers, you will get the opposite figure, and thus, the
points of intersection of the set of these straight lines are represented by the perpendicular
graphical net of the cartesian product of N % N.

Notice that: Cach point of this net represents one the ordered pairs in the cartesian product of
Nx N,

For Example: point A represents the ordered pair (3, 21 and point B represents (0, 4).

Complete: point C represents the ordered pair (..., ...}, point O represents the ordered pair
Lz ik
Second: To represent the cartesien product oi Z  Z :“ ik
={x,yh:xE€ L yE L} 2
We represent the set of integers on each of the two le o
horizonlal and vertical straight lines where the poinl X : o x
(O) represents Lhe ordered pair (0, 0). B B
Thus, each point of the net points represents one of =
the pairs in the cartesian producl 7 < 7 ) 5
This net is known as the coordinat plane of 7. X 7., =

D =4

X o

Identify the ordered pairs which represented by the points A, B, Cand D in the previous graphi-

cal net.

Third: To represent the cartesian product Q@ * Q = {ix, Vi: x e Q, v € ()

Draw a perpendicular graphical net and represent the set of rational numbers Q@ on the -
. ; : ’ , . : . 5 3

two horizontal and vertical straight lines, then identify the pointss A (3, ) B (- -

E; 4;;
C3,-3yand D (.- 3)

Meath - Freparatort) 5 GPS for printing
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Fourth: Representing the cartesian product RXR = {{x, ) : x 2 R, y € R}
the set of real numbers can be represented on each of the two

¥
horizontal and vertical straight lines, and point O represents  =eomt quadment first quadrent
the ardered pair (0, o). x<fy>0 2 X>0,y>0
—-— =+
The horizontal straight line x x is called the x - axis, and the = = x
- i I

vertical straight line vy is called the y - axis.
thired gl renit

Then, the net is divided into four parts {(quadrants) as in the '
x<0,y=<0D

opposite figure:

axis where each ol the following peints is located:

A(3,13), B3, -2),C4,-2), D4 3,E0-3,F2,0

T 520
=

_5_
4

.T. v

il guadrent

x=0,y<0

Draw a perpendicular square net of the cartesian product R x R, then tell the quadrant or the

E:Su‘ul:mn j‘
A 13,3 s located in the first quadrant. L o xA
B (3,-2) islocated in the fourth yuadrant. %
C (-4, -2)is the located in the third qudrant = 1 | ¥ *
D (-4, 3) isthelocated in the second qudrant il R _BI_L i
E (D, -3) isthe locale an y - axis Gk oy xH
F 2,00 s the located onox - axis, ‘*?"E
a3l

If X=1[-2, 3] find the location which represents X = X.

Show which of the Tollowing points belongs 1o the carlesian product of X % X

AL2L,BI13,-1LCI-1,4Qand D (-2, 0 ’
4-.—%% Exercises "1-1..:” M

First : Complete the following:

@ fla+53=@Bb-1thena =....,b=......
@ 115, y+1)=(32, VT ) thenx = oo, ¥ = cevrenn

2021-2022 students Book - firstterm o Q o]



@ X =Y ={(26),@2 9 3,6),3, 95 6), (5 9), then
Womeoisite 5 Voo s

Second: Choase the correct answer from the given answers::

6 fn(X)y=3, n(XxY)=12 then n(Y) cquals: ..............

& 4 & o &5 B i
@ 173, 5 €13, 6) xix, 8} then x = ...

A8 B @ s B 3
@ If the point (5, b- 7 is located on the X - axis then b =

Al 2 & s & 7 @12

a If the point (x- 4, 2 - x) where x € £ is |located in the third quadrant, then x equals:
A2 R 4 ) ¢

Third:

@ !f X =123}, Y3, 4, 5} then find:
A X %Y and represent it by an arrow diagram and and a cartesian diagram
& nx xY) S nov2) B ixxyy N y2
@ 17X xY=(1,1),(1, 3), (1, 5)] then find:
alXy 8y x & v?
@ 1 X=103, 41, Y =14, 3), Z= (6, 5} then find:

A X3y N7y Blix-v)xZ & (X -Y) %(Y-Z)

@ Identify the fallowing points on a perpendicular graphical net of the cartesian product R « R;
A4, 5), B(6,-3), C2, 7)), DI-1, 6), E{4, -5, M (0, 6), K{9, 0)
Ihen mention the quadrant that each point is located on the perpendicular graphichal net.

Or the axis it belongs to,

a o Math- F’rf:l:.\aratt)rl:ﬂ ) GPS for printing



In the festival "Reading far AllY, Tive
students represen| he sel ol X ={a, b, ¢, d

, e} went to the school library to read some 1= ." What you'll learn

boolks which are represented by the set Reading for all

'l o et . i L VI
Y = | science, lileralure, cullure and history| ¥ Nealinnofselof Ao

- ire i the setof Y,
student A read a book in science and a book S & relafion from-a set
in culture; student b read a book in histroy, student ¢ read a literary on it self.

book, pupil e read a baok of the histarical hooks, but student d didn't
read any ol these books. Key terms
& Write the previous statements in the form of ordered pairs from 4 Relation.

XtoY.

@ Represent a sel of the ordered pairs in the form of an arrow

diagraa;m‘.
Natice that: The expression * read" eonnects some of the elements of the set
K wilh the elements of sel Y, and il determines a relation "‘ ¥

between X and Y which is denoted by the symbol R, This |
relation can be reprosented by an arrow diagram - as shown |
in the opposite figure , where we draw an arrow beginning | o
from the student and ending at the type of books he reads. | e .
We can also expressthe relation from X to Y by the net of the following
ordered pairs:

[(a, Science), (@, Culture), (b, Histrory), (¢, Literature), (e, History)].
This sel of ordered pairs are called the relation R.

Think:ls R a subset from the cartesian product X x Z2

fX=1{-1,1,2},¥ =12, 4, 6, 8}, and R is a relation from X to Y where
CaRbmeans: sb=2a+4s, lorcachaeX, beY

Write and represent R once in an arrow diagram and another by a
| carlesian diagran.

2021-2022 Student’s Book - first term alo



;‘ - Solution - [7¥7]

’: When: A = -1 LB=2x{-1)4+4=2 E
:1When:A='i LB=2%x14+4=8 A
‘When:l\.:z v B=2x%24+4=8§ L

0 . == 1= :\.! 5 .n.! & :
il T e L, N Ao digram T

From the previous, we deduce Hat Gréphdigram

@ The relation from X toY where X, Y are two non-cmpty sets is a relation, connecting some
or all the elements of X with some or all the elements of Y.

ﬁ X =Y is the set of ordered pairs where the first projection in cach ordered pair belongs to
X and the second projection belongs to Y.

@ If Ris arelation from X oY, then R © X =Y,

The relation from a set to itself

If R is a relation from a set X to X (itself) then R is called a relation

onXand R ¢ X=X,

;fﬂfj "

IrX=1{-2,-1.0.1, 2} and R is a given relation on X where a R b means:

’ o The number a is the additive inverse of the number hoforeachofa, b e X
g Write the relation R and represent it by an arrow diagram and also by, cartesian diagram.
Solution

R=({2, 2) 1,13 {0,0) {1,-1), 2, -2))

S S S S S S S e e
-

P‘ Arrow diagram =N

L T L
=2 =1 £ 1 £ X

Cartesian IHagram

0 @ O Math - F’rﬂl}.’-}r"itt)rllj ) GPS for printing
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WX=1{1,23LY=(12, 21, 47, 52}, and R is the relation from X 1o Y wherz a R b means :
(a is a digit from the digilsoi b }, forcachae X. be ¥

First: Write R and reprosent it by an arrow diagram and also, by a cartasian diagram.

Secand: Show which of the following relations are correct and why?

1R 52 2R27 3R 47

@ ITX={1,2,4, 6 10}, and R is a relation on X, where a R b means (a is a multiple of b),
tor each of a, b e X. Write R and represent it by an arrow diagram and also, by a cartesian

diagr'ﬂm,

@ liX=1[2,4,57),Y=14,5 6 7,9 and R is a relation from X to Y where a R b means (a<h)
loreachola e Xand bg Y . Wrile R and represent il by an arrow diagram and also, by a
cartasian diaram.

@ F¥= 1y 230 Y =1 %% %} and R is a relation from X to Y. where a R b means «The
number a is the multiplicative inverse of the number by for each of a € X, b €Y, Write R

and represent it by an arrow diagrm and also, by a cartasian diagram.

@ MxX={1,34 5LY=1{1,2, 3 4 5 6)and R is relation from X oY where
a R b means «a — b = 7» lor each of a € X, b £ Y. Write R and represent it by an arrow
diagram and also by a carlesian diagram.

@ FX=1{-1,0123LY=(01,4 06, 9)and R is a relation from X toY where
a R b means «a® = b» for each of a € X, b € Y. Write R and represent it by an arrow
diagram and also by a cartesian diagram.

@ MX=4{2-1,1,2LY= {1?, 1? 1, 3, 8)and K is the relation from X oY where

by o
aRbmeans «a'=hs forcach of a € X, b €Y. Write R and represent it by an arrow diagram
and also cartesian diagram.

X =1{2,3,4LY =16,8 10,11, 15} and B is a relation from X o Y. where a R b means <o

divides b» for eah of a € X, b € Y write the relation R . X
@ The opposite figure: Q
Represents the arrow diagram of the given relation R on the set Q_/ \_
= ]
X={1,2,3 4, 5] Write the relation R and represent it hy a cartesian O O

diagram.

S O

2021-2022 Student’s Baolk - frst term Gl @ )



- Whot you'll learn

v Concept of the

e

funetian.
Symbolical expression

ol the function,

Key terms
Functions,
Domain
Codornain
Range:

o Whrite each relation and represent it by a cartesian diagram.
Which of these relations satifies the following condition: each
element of X is connected o only one element ol Y.

Definition:
A relalion from X lo Y is said to be a function if:

Each of the elements of X appears only once as a first projection in

one of the ordered pairs of the relalion.

The Symbolic representation of the function:
(1) The function is denoted by one of the following symbols: f or m
or Q or... and the function f fram the set X to the sct'Y,

is written mathimatecally as:

f:X=>Y and is read as: «f is a fuction from X toYs.
Notes:
(1) If fisa function from X to itseli, we say that  is a function on X.

@ Il the ordered pair (x, v) belongs to the function, then the element
y is called the image of the element x by the function f, and we
express il by one of Ihe following (wo forms:

i XK=y is read as lhe fupction: [ maps x oy

Or [ixi=y it is read as: [ js a funetion where [ (x) = y

Qlo Mt - Freparatory 3 GPS for printing



i .
s Afm

‘ If fis a function on X where: X = (3, 4, 3, 6}and { (31 =3, {4} =5, (5} =4, [ (6) = 5.
Represent f by an arrow diagram and also, by a
E cartesian diagram.

;—iolu'h"or“l

X

i
a

A
eyl
P
O":
(PR T R T
W
bk -
L]
-
L

( F=1{(3,3),4 5, (5, 4), (6 5) ] Ers=0
L :

e e e W i W pa) i o .
Cartesian diagram

Arrow digaram

i
: X , X 2 X 4
1 1
@ ' X = (1, 2, 3, 4} which of the
. ; ; 3
tollowing arrow diagrams represent 3 1 %
a4 funchion on the sep X2 [ 2 4 o) 4
X _K -
_?'Ir - £» §| .
@V‘V‘hi{:h of the following :£ LT 4 A 1 e :' |
) [ : : e 2
cartesian diagrams represent a -L A - zh 3 .
—_ - N | i -
[uction lrom X 1o X, i el X Bt X Lt
[ 7 23 &35 | i [ |
(o [} {3

Think: 1s every relation a funclion? Explain your answer and give examples.

The Domain, the codomain and the range

I fisafunclion from X to Y.

iLesfiX = Y, then

The set X is called the domain of the function 1.

The setY is called the codomain of the function f.

The set of images of the elements of the domain of X by the function [, is
called the range of the function.

For example: Iff : X = Y.

S X=1-1, 2 3LY=142,3, 5, 7L f=1(1,3) 3,3 (2 7Y lhen:

@ The domain of the lunction Tis thesel X =1 -1, 2, 3}

@ The codomain ol the function 1 is the setY = {2, 3, 5, 7}
@ The range of the function f is the set of the images of the elements of X by the function tand equal to
(3,5, 7

Note that: The range is a subsel of the codomain of the funclion.

2021-2022 Student’s Boolk - first term &' @ ©)]




o, Sy

N

i, L e

o

N\

MX=1{2,34,LY={y:vEN, 2<y <9 whera N is the sel of nalural numbers, and R is a
relation from X toY where a B b means: « a = -%“[r:m foreach of a € X, h €Y, write R and
represent it by an arrow diagram show that R is a function from X to Y and find its range.

.‘EGILJ{'![{;H

Y= {20 8,4 5,06; 7, B) . R=1{(2, 4), (3. 61, (4, 8)}

R is a lunction beciause every element ol the X has anly one arrow coming
out to one element of Y,

The function range = {4, 6, 8]

P = lie Y S 1

™

|
|
|
|

« Exercises 1-3 'ﬂ,’be
@ Which of the following relations represent a function from X toY? If the relation represents
a function, then find the function range?.

@ ITX=142,5 8L Y ={10.16, 24, 30} and R is a relation from X 1o Y where a R b means
aa is a factor of be foreach a & X, L EY. Write B and represent il by an arrow diagram

and by cartesian diagram Is R a function? and Why?

@ FX=10,1,4,7],¥ =11, 3,5 6} and R is a relation from X toY where a R b means «a + b < 8»
for each a € X, h € Y, write R and represent it by an arrow diagram and also, by a cartesian
diagram. Is R a lunction? and whyt

@ lFX={1,2,4, 6, 10] and R is a relation on X where a R b means: "a is twice b for cach
of a. b & X. Write R, and represent il by an arrow diagram and also, by a cartesian diagram. s R
a function? and why?

@ X =41,2.,3,6 11}and B is a relation on X where a B b means: "a+2 b = an odd
number 'for each of a, b € X, write R and represent it by an arrow diagram. Is R a function?

anel why?

Q@ Math - Freparatory GPS for printing



in the functions fFR=R, fiixi=5 .
ER=R, fj=3x-8 | ﬂ What you'll learn
ER-R, fi=4x-5x-8
. ' ¢ The linear function
We notice that: o .

} _ - and its graphical
) The domain and the codomain of the function is the set of the representation.

real numbers R.

@) The rule of function (image of X) is a term ar an algebraic expression.

@ What the power of the variable x in the previous functions? AT
“ Palynomial

e fion function.
o N ¢ Linear iunclion,
The finetion R~ Ewhere: o quadratic Function

Yo The graphical
, representation of
neN,a, =0, is called a polynomial of degree n. fusiclion.

f(x)=a,+a x+a, X +..+a, x" where a;, a,, a,, ... a, e R

Asd thus: the degree of the polynomial is the highest power of the
variable in the function rule.

@ wWhich of Ihe following funclions represents polynomial:
A =32 +3 B FK=C 47
E- X

@ =XV 8 B F 0=xx+—-2)
° Iff: R = R then mention the degree of the function in the
following:

& id=3-2x%x B fix)=x"-(x"-3)

& 0 x=x(x-2x%) o fix=x" (x- 322
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P :E::ﬂuhun:
’: Plxl=xtex+Y S =27 - (2)+3=44+2+3=9
a f =3, f (\"r o ::l == (\-" A )2 W3 F3=6- A3

If i(x}=x%"-3x ., BiX)=x-3
Al Find {62 ) +3a(2) B Provethatf3)=g3)=0
Linear function
Definition
The function f: R = Rwherefix}=ax+b,a, bR, a#0 this function is called a linear function

or a function of the first degree.

The graphical representation of the linear fuction:

Represent graphically the function : R = R, x) =2 x -3
Solution -
"flxi=2x-3

Wi =0-3=-3, f{l)=2-3=-1 ,f{2)=94-3=1

You can put these ordered pairs in g table as the following:

o

x il 1 02
y = [ix] = | W

o

T

The ordererl pairs of the cartesian product of R x R is represented on the square net,
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Remarks:

@ It is enough to find two ordered pairs belonging to the function, it is prefered to find third
ordered pairs to check the graph.

@ I#f: R = R, f (xl = ax, where a £ 0 then it represents graphically by a straight line passing

through the origin (U, O)

Reprsent graphically each of the following functions:
@ ifixi=x+2 @::zt0=3x @c:tin=-2x

Special case: IfFf ;R = R, { (xt=bwhereb e R

s
then [ is called a conslanl funclion. - i >
For example: [ (x) =3 i
and it is written as y = 3
* -1 1 2 él LT 1 1 2 ,__"
=t 3 3 3 y'y

It is represented by a straight line paralled to the x-axis.

Represent the following tunctions graphically:

@ =5 @ =4 @ =0 @l‘mh:z%

The quadratic function
The function f:R = R where fixi = ax’ + bx = ¢, a, b, ¢ are real numbers, a= 0
is called a quadratic function and it js a funclion of second degree.

The graphical representation of the quadratic function.

Represent graphically the quadratic function f, where £ (x) = x%, x & R consider x e [- 3, 3]
Solution
Identify some of the ardered pairs (x, f {(x)) which belong to the function { where x £ R and

Lhal the'interval is [ - 3 , 3] gives some possible values the variable x.
=3)=9,-2)=4, (D=1, @=0,(1)=1,[2)=4, [ 3)=9
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i "iﬁ"'l_ e
e E = - —F p—y ? 4
S 321 ol1]2]3 N
S o 4|1 01|49 5 W i
' S ¢ 07 P
Identitv in the cartesian plane the points which represent these x| N4 x
ordered pairs, then dravw a curve passing through these points. | “—"l—zﬁl,g—;—fi =

Natice that:
ﬁ The curve of the function [ is symmetrical about the y-axis and the equation ol the
symmetrical axisis x =0
@ 1he coordinate of the vertex of the eurve is (0, 01, and the minimum value of the function = 0

-
‘_ﬂ-‘!f-‘
g
': Represent graphically the quadratic funclion T where:
a fix)=-x2, xERwherex & |-3, 3] Ty ¥ o+
v , ey
{( . ;‘;iu!uh'{m’ . W08 %
:l Repeat the previous solution steps: 5 i
-2 [ 7] =
l: = EREARA GBI L =
P - L = et |
,: y=ix) 94| o |14 9 TS

From the previous drawing, we notice:
i @ The curve ol the function s symmetrical about the y-axis, thus, the equation ol the

h symmetrical axis is x =0

'Q 6 The coordinate of the vertex of the curve is (0, 0) and the maximq.m valuo of the function =0

First: Complete the following:

@ The linear tunction given by the rule y= 2 x - 1 is represented graphically by a straight line
intersecting the y-axis at the point ...

@ The linear function given by the rule y = 3 x + & is represented graphically by a straight line
intersecting the x - axis at the point ...

Il the point (@, 3) is locdled on the siraight line which represents the funclion [: R = R
where fix) = 4 x - 5 then a equals

Second: @ If f: R = R, mention the degree of f then find £-2),700), f {%J when:

& f()=3 Blfiox=3-2x S fixi=x2-4
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Represent grapically the following linear functions and find the points of intersection of the
straight line by the two coordinale axes:

A fix) = 2 x Eé-it'ixbz—%x &8 fix) =2 x + 1
B i) =2 - % Hix)=3x-1 Ly =-2 x4+

@ Represent graphically each of the following functions and from the drawing deduce the
coordinale of the vertex of the curve, and the equation of the symmetry axis and lhe
minimum and the maximum value of the function.

& (x)=x2-2 where x € [-3 , 3| &y fx)=(x-2¢wherex&l-1,5]
CSi=x2=2x+1wherexe[-4,2] Bfix1=2-xTwherexe [-3,3]

p Connecting with tﬂt:hnralngy
Using computer programs: a I &

There are many free computer programs Lo draw the curves and solve Lhe equations. [l is
availahle an the worldwide weh, such as the free program (GenCehra) its url is:
httpriveww.geogebra.org, the program supports Arabic language.

By using the program, represent graphically each of the following functions:
@ f=2x+1 @ i =5-3x
@ fx=x2-3x+2 @ix=4-3x-%

Kcti'Vity

@ A Pavernenl company gels paid 100,000 pounds (fixed fee] then 30 pounds for sach meler, I X
the length of the paved road in meters) and Yis (the total cost that the company recieves),

— LNl

T

Figure (1) Figure (2) Figure (3) Figure (4) Figure (5)
=, First: The figure thal represents Lhe relalion belween x and y is the ligure number .........

=

Lok

* Second: Which of the following relations represents the previous infrmation:
Ay=30x B y=—30x+ 100000 @ y=-100000%+30 B)y-3000000 X

Third: Write an essay about the great efforts of our country to improve and pave the roads to be
faster and safer. Discuss what you should follow such oheying tralfic laws and keeping the roads

lean and sale,
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@ IFX=1[0,1,4,7),Y=(1,3, 5 6}, R is a relation from X to Y where a R b means:

wa + b < b» for each of a & X, b e, write R and represent it by an arrow diagram and hy

cartesian diagram. Is R a function? lell the reason.

6 Represent graphically each of the following functions:
& fog=3x-1 B fxi=-2x
€ fod=x*-3wherexe|-3, 3| pl fod=1-3x%x*wherexel-1,4]

a While Karim was reading a baok, he found that after 3 hours 50 pages remained, and after
6 hours, 20 pages remained. Il the relation between Lime (1) and the number of pages (b) is
a linear relation.
& Represent graphically the relation between t and b then find the algebraic relation
between the two variables.
B What is the tme Lhat should be taken o finish the book?

¢ What are the number of pages remaining when Karim began to read?

@ The oppuosite figure : Represents the curve of the function £ where:

[x)=m-x7, Il a0 =11 unils A
I |
Find:
g
Ay The value of m. g
2
#, The coordinates of b and c S
X" e E b x
£ The area of the triangle with vertices a, b and C. = [ 0 \ =
yY
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Unit 2: Ratio, proportion, Direct

Algebra S £ A
: P Variation and Inverse Variation

L3

- you Know ? : ‘
The weight of a human | bod’y on the surface of the |
moon equals - 1 ofthe weight on the surface of Earth.
Imaglne you are golng to a trip on the mnon wnat
will your weight he? * s

._._———

A,




' - What you'll learn

+r Ralio.
Yo Properties of ratio.

Key Terms

¥r Antecedent.

¥r Consequent.

“r The two terms of the
ratia.

We have learned in the previous phases the subject of ratio and
that ratio is: u comparison between two quantaties.

Jor example: It there are 4 boys and 3 girls
so the ratio between the number of hoys

to the number of girls can be written as 4

to 3 or % Generally, it a and b are two
real numbers

Then, the ratio between the two numbersa and b

Can be wrillen asalob orab or%.

a will be called an antecedant and b is consequent and a and b
tagether are the two terms of ratia,

Complete and answer the questions:
o Is the ratio changed if cach of its two terms is multiplied ina
fixed amount not equalling to zero?

3 F I

. Is the ralio changed il you add a real number lo each of ils lwo

Terms?

5 7 2.
3 34

olf E =f—, , Isa =3, b=73 for the values of a and b?
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Find the numher which if added to the two terms oi ratio 7 : 11 itwillbe 2 : 3

Solution
Consider the number is x.

a7 -
b ] o3 xs7) =2 (x+11)
K11 4
CLOx+21 =2x+ 22 S 3x%-2x=22-127
o |

i—'—'-'-""-‘"-""".‘-‘\

0 O e}

3:5:

a Two integer numbers, the ratio between them is 3 : 7 and if subtracted 5 from each term,
the ratio between each of them becomes 1 : 3. Find the two numbers?

@) Two integer numbers, the ratio between them is 2:3, if you add to the first 7 and substract
irom Lhe second 12, the ratio between them becomes 3 : 3, ind the lwo numbers?

Iy A f Sy . 49
G Find the number that if subtracted thrice of it from each of the two terms of ratio -

: 2
the ratio becomes =

a Finrd the number which i its square is added to cach of the two lerms of he ratio 7:111t
becomes 4:5.
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' What you'll learn

Proportion
Propertics of
propartion

Proportion

If &= i then it's said that a, b, c and d are in proportion.

a i

If a, b, ¢ and d are in proportion, then 55

Pefinition:
The proportion is the equality of two
ratios or more.

Continued properties

Key Terms

. A& &
In ratio =

So, a is called the first propartional, b is called the second proportional,

Erg}ﬁqﬂiﬂn _ ¢ is called the third proportienal, and d is called the fourth propartional.
First proportional . o _

Second proportional a and d are called extremes, b and ¢ are called means

Third proportional & .

Lo — The proporties of proportion

Fatriomies - — Bz

Kiearis Jirst: if == then:

@2-mc . b=md where mecR'

e a d = b ¢ (product vf the extremes equals product of the means)

; b
@ =3

Check the previous properties by giving numerical examples of

your own

. a |

Second: II: ad = be then : T =3
fi ] T

T =g

Check the proporties in the following numeric example:
You know that: 4 8 =2 =16

2 ] ot B
then: = T " A=l
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w 3w . I+ 2y
If — = = find the value of the ratio:
}.' 3 6};_-}—‘
- Solution
Consider x = 2m, y =13m (where m constant £ zero)
k1 2y Ax2m+3=3m I2m I
=% Brim- 2m lem *

R -

T _Another Salution

X
Divide the numerator and denominalor on y, then subslitule for the value of gy

~. The expression = - = » Complete = 7 =—

Find the fourth proportional for the numbers -4, 12, 16

Solution’
Consider the fourth proportional to be x
o
2 x
LA Xx =12 %16 [product of the extremes = product of the means]
1216
. X =—73 — =48 .. The fourth proporlional =48
-

Ao

Find the number that if added to the numbers 3, 5, 8 and 12 it becomes proportional .

Salstion

Consider the number is x i.e. 3+x, 5+x 8+x 12+ x are in proportional

et 4 -
: = SR B =3 +x012 + %)

54 x . 12 —x

A0+ 13x+x2 =36 + 15x+ 52 So15x - 13 =40 - 36

oA =ud k=2

T e s T ™ ™ ™ ™ s s o ™ ™ T
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@ A Find the second proportional of the numbers 2, ... LB

8 Find the third proportional of the numhers 8, 6, ..., 12

@if -1L':—= %findthevaiuem Za+9bhda+2hb

*
i R 2 Y [ 8 B

Third: | BT g S = v g M, M, W, LER

A Femy - emal .,
then: = one of the ratios

bmo+dm,+bm,+o

L. b . ; s s " ; y

For example: It: 5 = — = —— multiply the first two terms of the first ratio by 2. multiply the

lwo terms of the second ratio by -5 and mulliplying the twe terms of the third ratio by 4, then

25 -5yt 3 .
_ AT — pne of these ratios
243-3 54304

e 2a-5h 1 3c =one of these ralios

-
yrd Ay

r 3 2¢ b-a2d
( Ia b, c and d are proportional quantities, then prove Hal : =

oy,

" Ba | Bk 3d
" Solution - -

{ : : " .a <

( M Ifa b, cand d are proprotional quantities L=

Multiply the first two means by five and the second means by 3, then the sum of antecedents

g

and the sum of consequents = one of these ratins .

Sa+ e

— = one of these ratios (1)
Sb—0d

e

Multiply the two terms ol ratio by 3 and the second by -2 then the sum ol antecendents : the

sum of i."l'lﬂ."-‘.'.‘.('{Ll(—‘.l'lTﬁi = one of Th(-?f-i[-‘ rafios |

3a-2e 5 :
. — = one of these ratics (2)
3 -2d
. T -2y ab-2d
= ha +3c a2
rromil), 20 .0 = = E.DN
- Sl - Ted Gb-2d Ra 4+ 3 Sb — 3d @

e e g O
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where m is a constant expression

a
Consider  =—-=
— and substitute in both sides.

a
3 3

a=hbm €

If 2= 5 prove that :

. a-h c+d a-h -
First: B = a Second: = ——= cd"

Hint Consider —=- =m where m is a constant expression = zero and complete or in any
b d

other way.

Continued proportional

2, 6, 18 are three numbers. Compare between Lhe proporlions % %

@ s there a relation between (6)” and the product vl 2 x 18¢

@ if you replace the number & with (-6) is there a relalion belween (-6)° and the product of
2 %187

Dehinition:

The quantities a, b and ¢ are said to be in continued proportional if:
a b
; =——aiscalled the first proportional , b is called the middle proportional,

and c is called the third proportional, where : b2 = acorb = =y ac

- : : a2
% Find the middle proportional belween 3, 27
)

—_—

:‘ : 5{':|u_tlt'1n:
(
\

\b-wﬂ‘?_‘?mwﬂ“
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b is middle proporlional belween a and ¢

Consider 5 =—=m

if
E . br_';! laEicn
:'
)

a=bm=cm=m=cm

" A Emt | @t
kM5 = — —
LB T
ot md fm+l)
= — i
{m® 1)
A . III-|
! —  m
R.FH.5 m = m
:‘ A= a
From (1), (2) we gel ——=—
[Ee .
.‘ - o anmher soluion - -
. il b :12
Consider : 5= —=m e

From the first ratio and the second ratio ™2

™

o
B
[}
ey
T

- " . 5
(| Fresm (1), (2) e =

IMa, b, cand dare in continued proportional . Prove that ; =

~ a _ b e _
Hr”f‘Leth—n—d—m

then ¢—dm,b—-dm?, a— dm? complete

Math - F’rﬂl}.’-}r"itt)rllj )

Ii b is a middle proportional between a and ¢, prove thal : ——— =

ieoa, by cin continued proportional

Sobh=cm
(1)
(2)
- m23
d! 2
= L.H.5
b« 2
a la @
Rt = R.I.5

3k 4 de

b-2c Je+dd
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¥ X XNT+¥ .
O T Prove that each ratio is equal to 2 (unless: x + y =0} then Find xy <7
¥ b
a b c Za-b i 5e -
i =5 =5 =——7—— then find the value of x.

@ lfa:b:c=5:7:3and a+b =27.6 then find the value of a, b and ¢

@ If x, ¥, z and ( are proportional quantities then pruve that :

_ 2 , = e
1 K=¥F 2*)__5 i ‘/
é" ( | } ZT;; E 5y1 & = y+k
@ 1t > =2 == then prove that:
3 4 5
Iy - 1 '
N wWEH= = Bl v W3 =2x 4y

6 If a, b, « and d are four real proportional quantities.

then prove that:

A _d'=Lh-d} N Y e =wET

D 17 b is the middle proportional between a and ¢, then prove that:
a+rhb-c 2eiah? & e

= p? i ———-=

al |l ¢t 2B - Fal a b7

@ Ifa, b, c and are d in continued proportional, then prove that:

. ab=rd A= : A’ b
o - " P
b*-c b p-3g d
B it e2-d? bd
& b-d Fpah & a-e a

@ If : 5a, 6b, 7c and 8d are positive quantities in continued proportional .

.'_jg_ / Bt ab
Prove that : ,I,Bd = v 5

i
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i' What you'll learn

Direct varialion
Inverse variation
Difference hetween
direct variation and
Inverse variation.

% 3% 3%

Key Terms

Watialiomn
Direct variation

X X 3

lnverse varialion

A car maves al a uniform velocity (V) 15 misec. If &
the covered distance (d) in meter in a time () per §

second to give the relation: d = v L.

t 1 b 3 4
d 15 30 45 60

A Represent the relation between d and t graphically.

B Does the graphical representalion pass through the origin point
(0, )2

& lind —‘lj- in cach case, what do you notice?

We notice from the ahove : ¥

d

o equals a constant expression which is 15

i.e:d=15nand is said o be directly due to
- and writlen symbolically d o< n.

z=HZ

Distenc in miters

-

-
e

y is said to be varies directly with x and is written as y o< x and written

y = m x (where m constant = 0). If the variable x lakes the two values

Xy, X, and the variable y lakes the two variables y,, y, respectively ,

then: —=

¥ X

Yz %
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From the previous, we conclude:
@ The previous relation is a linear relation between x and y and the two variables x and v,
and is represented by a straight line passing through the origin point.

@ Ify ocxthen y=m x

and if y = mxthenyecx .

first: the relation befween x antd v second: [ind the value ol vy when x = 60)

&

:‘ Iy ocx then y = 14 when x =42, then find
'1

)

P T

,’wﬁ

5S¢ .‘JIL.'t‘lr. k|

Firsl: . y oe X Y= (where m constant £ Q)
subtitute for the values of x and y in the relation

- 14 1 . . 1
Sol4 =42 %xm sm= =7 ctherelationisty = 5 x
Second: when x = a0 = —jlj % B0 =20
. : , ¥i X1 . S
aolice :You can Tind the relation Ve = — lo find the value of y in the second

requirement

T e e

Second: Inverse variation

If the area of the rectangle m and ane of both dimensions x and the ather dimension y, then:

Al Write the relation between m, x and v.

8 If the arca of the rectangle is canstant and equal to 30 cm? complete the following
table:

x 4 1¢)

S
-

Nl - s wes

& Find x y in cach case . What do you notice?
From the previous , we notice that:

: : : - : 1
®y=30 fe:y= 1—" ie. y inversely changes with Y and Written symbuolically y s =

- 0. i . . i 1
Similiarly: = Tﬂ ies x inverserly changes with Y and Writlen symbolically x ec oy
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|
y is said to be changed inversely with x and written y oc —~ ifxy=m

(where m constant + 0)

and if the variable x takes the two values x,, x, accordingly, the variable y

X

; Yi
takes the two values vy, v, respectively: S
) 1

From the previous, we conclude that :
@ The previous relation is nat a linear relation between the two variables x and y and is not
represented by a straight line .

m
@ Il y inversely changes with x then: y = — (where m constant # 0}
' ; X

and ity = ':' then 'y’oc%.

If y oc —and y = 3 when x = 2
ﬁrsl:j'ﬂua‘ the relation between x and vy, Eucund:_ﬁm‘! the value ol y when x = 1.5,
solution

yee Sy {where m constant 20
'y x

substitute for the two values of x and y in the relation

L= Sme=2 %3 ="

. 2 fr
~otherelationis: v = |

) . ﬁ
:: when x = 1.5 Ly=Ts =4
. - . . ! x
': Note: vou can find the value of v from the relation B ]
Yo %
A

e T e Y )
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Showe which of the following tables represents the direct variation and which represents

the inverse variation and which does not represent the direct variation or inverse variation
while mentioning the reason in each case:

isv=9481

X y y X Y X Y
3 20 ? 9 5 g 3 6
5 12 4 18 10 18 2 9
4 |5 12 54 15 27 -18 [
6 10 16 72 2% 45 4 2

First: delermine the kind ol variation between v and L.

Second: A} Find the values of v when t = 2 seconds , t = seconds

V.4
g Connecting with Physies : If the relation between velocity (v in mésec) and time t (sec)

"l - :_SO[UI'iUn

Firsl: *.o v = constant x 1

Second: & whent=2

whent=4

B WhenV =245

T g o T e

B,

™

2021-2022

B Find the value of twhen v = 24.5 misec

Le. Vet

i.e. v directly changes with 1.

then w="9.8 »x2 =196 m/s
then v =98 %4 =492 m/s
4.5

a ey S I - o
St="ga = 2 5 soconds.

then 24.5=98 %1t

Connecting with Geometry: [[ the height of a right constant eylinder {constant volume) is (h)
varies inversely as the square of its radius length r. It the (b} is = 27 cm, when the radius =
10.2 em, Find (h) when r = 13.75 cm.
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Soluthion -

| 1 o
S Vee T Sv=mx—7 (Where m constant £ 0)
I

v =27 whenr=10.5

e e e P S N
i

VAT =mx com=27 x{10.57 (1) N
(1050 == e
Sukbsstitute Sov=27 ] 05;.2 b :3 fl‘_Om l1] ] @ mE AL
when r=15.75 cm v =27 % (1050 x J—j —12cm
( (1573

P

a
(
(

Use the calculator to find the last step as follows:
27 : 10,5 A 10,75 0= =

-

e ad

N S WS A

First: chroose the correct answers from the given answers:

6 The graphical form represents the direct variation between x and v is :

¥ H Y ¥
) 4 »
% % = x ——1—*# *! %
J n PO X u
-
Mt W v P
A B < o
@ The relation represenls the direcl variation belween the lwo variables x-and y which is:
- B -« B =4 - R
dd xy=75 “w y=x+] ) ——=— i — =

¢

2
@ If y varies inversely with x , and x =v' 3 when y = — then the constant proportional equals:
Weooe

&

&
i | =

2 8 » B 6

Second: (Mental Math): From the data of the following table, answer the following questions:

* 2 4 f

¥ b 3 2
Al Show the kind of variation between y and x ) Find the constant proportion
2
o

¢ Find the value of v when x =3 13 Find the value of x when y =2 =

') e Math - F‘r‘cl:.\aratt)rllﬂ ) GPS for printing




O

O
&

S

@ @9

2021-2022 Student’s Baok - first term

If the total cost of a trip is (y), some of it is constant (a), and the other is directly

proportional with the number of participants (x) then choose the correct answer :

il

Ay y=ax B y=
m

& vy=a+_ tm canslanl = (H [ y=a+mx {m comstant 2 O

L

If y oc x and y = 40 when x = 14, then find x when y = 80.

A car moves with a uniform velocity where the distance varies directly with time. If the
car covers 150 km in 6 hours, find the distance covered by that car in 10 hours?

If the weight of a body on the moon (W) is directly proportional with its weight on the
ground (R) if the body weights 84 kg on the ground and its weight on the moon is 14 kg.
What will be its weight on the moon if its weight on the ground is 144 kg?

If y changes inversely with x and y = 2 when x = 4. Then find the value of y when x = 16
Ify oc x prove that y* +x2 ccy? - x2

If a, b, ¢, and d are in a continued proportional, then prove that:

a al_ g2 b 2a+3d 4% 4 3n3
S TRap 4 - : g
b? - 3d 3a-4d g5t gp?
X y = : 24y Ix+ Oy +Z
If ot~ BE - 2.a then prove that 4 qp-c = P v

Connecfing with Geomelry: X, y, z are three prnpnrrinnal sitdeysin a rri;mgle ardd x+ v =15cm,

y+z=225cm findx:y.

Life application: Through the interest of the Egyptian authorities with the villages, a hudget of
1.85 5 10" pounds was sel for ane of the villages lo build a schaol, a medical unit and a youth
venter, If the costs of the school is % of the cost of the medical unit and the cost of the medical

Linit is i of the costs of the youth center, what is the cost of cach of thom?

Life application: If the needed hours to fulfill a work (1) is proportionaly inverse with the
number of workers (x) who do the work, If 6 warkers fullfiled the work in four hours, what

is the lime needed lor 8 workers to Tulllil this work?




{Mental Math) From the data in the following table answer the .
following questions :
X 3 8 & 12
= _
e y 8 3 4 2

-

& Show and tell the reason why the variation between x and y is an inverse variation.
B Write the constant of variation € Wirite the relation belween x and v

D Find the value of y when x =48 £/ Find the value of x when y = 12

@ If the rate of success in one of the governrates of the third preporatory is 83% and the
rate of success for boys is 79% and the rate of success of girls is 89%. Find the rate of
success between the number of boys to the number of girls in this governrate .

Unit Test
a+h b+ ¢ .
@ If =—— =79 tien prove that: 2+ b+e =7,
3 6 5 5

1

— anda =18 whenx = i then find the relation between y and
x

@ If y=a-9and yec
X, titen deduce the value of y when x = 1.

2T - )f
@ f 7x-z =, thenprove thatyocz.

© 1ix'y*-14x2y+49 =0 then prove that y o<

L
s

@ Connecting with Astronomy: If a weight of a body on Earth (R) directly changes with its

weight on the moon (W) ,if R, =182 kg, W, =35 kg, fhen find W, and R, = 312 kg.

@ Connecting with Physics: If the speed of expression v of water to pass through a hose
nuzzle inversely changes with the square of the hose nuzzle radius length r and

v=>5com /swhenr=3cm. Find z when r = 2.5 cm.
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EEET unit 3: Statistics

Ice Cream stores produce different kinds of ice cream. The
manager conducted a survey on the favorite ice cream the
consumers prefer.

Statistics helps you select the sample representing the
consumers.



i' What you'll learn

Resources o collecting
clata

Methods of collecting
cata

Hew to select o sample
Types of sarmples

A A %

Key terms

3¢ Primary resources
Secondary resources
Method of mass

i o

population
Method of sample
Biased choice
Random choice
sample

Randam sample

¥ R

Leyer sarmple

The method of collecting data is considered one of the most

important phases thal statistical research mainly depends on.
Collecting data in such scientific methods will lead to get accurate
outcomes when doing eperations of statistical inferrence and proper
decision making.

e What are the resources of collecting data?

e How is the method of eollecting data identified?

Resources of collecting data
0 Primary rescurces (Field resources):
These are [he resources which we originally get data through
interviewing or questionaires (survey). This type is distinguished
by accuracy. However, it needs time and efforts beside it i< highly

expensive 1o conduct such a type,
0 Secondary resources (historieal resources):

We can get our data from authorities and
agancies formally work such as central agency for
maobilization and statistics , internet and media This
type is a good type of resources such that it saves
fime and money.

The method of collecting data

The method of collecting data is determined according to the aim
and the size of the statistical society under sturdy.

For example: The students of a school
represent a statistical society whose value
is the student .

First : Method of mass population:

Il means to collect the dala related o the
phenomenon of the statistical society, Its
used 1o include all the society such as the
pupul;}ﬁun. This type is including all the values
and i's unbiased in addition the vulcomes are so accurale.
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The disadvantages of such a method are ; it needs long time and great ciforts. Further more,
it costs niuch money.

Second: Mehodds of snmples:
It mainly depends upon selecting a sample from the statistical society that it represents,
We conduct reseaches on the sample, The outcomes we gel are generalized on the whole sociely.

Advantages of using methods of samples,

@ It saves lime, efforts and money.

@ The only way to collect data about gigantic societies (like fish.

@) The only method to study some limited societies such as:

A Check the patient blood by getting a sample
(checking the whole blood leads to death).
# Check the production of a factory producting electric lamps to

determine the validity of the lamp.
(Know for how long the lamp can be used before getting hurned).

Some of the disadvantages of the sample methods are : the outcomes of such type are not
accurate if the selected sample doesn't represent all the society well in such a case the sample
is called biased.
How we select samples and the conditions must be found in getting a
sample.
First: the biased selction (samples are not randomly selected)
It means that we select the sample in a way to satisty the objectives
of the research. This is called as the sample delibrale. For example,
when we want to know how the students understood  a lesson in
mathemalics we musl analyze the oulcomes of the les| by considering
the outcomes of a group of students studied the same topic without
the ather students this is nol a random selection.

Second: Random seclecion (random samples)
It means to select a sample such that the chance of getting any value from the saciety is
equal.

Of the most important types of the random samples ;
Simple random sample:
s the simplest type of samples and it can be get from the homogeneous socities where
their selection is related to the size and number of units in the society.

& It the size of the society is small:
When we choose 5 students ol a 40-student class, then we can prepure
a card tor gach student on which their names or numbers are written.
whete all the cards are identical, put them back again in the box and
draw a card from the box randomly and retuen the ball back again.

Repeat this experiment 1l you el the sample needed.

2021-2022 Student’s Baok - first term



By 1f the size of the society is big:
suppose we wanl o select the sample (5 students) from all the students
whose numbers 800. The process of selection will be difficult to be done.
50, we number the students fram 1 to 800, then use the calculator ér excel
program Lo give 10 random digits in the field fraom 0.000 1o 0.999 and Lake
out the decimal point to make the ficld from zero to 999 you can take out the

decimal digits which are maore than 800 as follows:

v @OHE

Repeat pressing on @ the appearence of numbers will he successive.

@ 3 digits unrepreated are enough to give the digits of the sample for the students.
Layer random sample:
When the society neoded to be examined is heterogeneous or made up of qualitative sets that
are clifferenct in characteristics, the society is divided into homogeneous sets according to the
characteristics forming it. Each set is called a layer and the researcher selects a random sample
which each layer is represenled according Lo ils size in the sociely, such as a sample is called
the laver sample .

For example: when we want to study an educational level of a society of
mwhﬁm the ratin of males to females is 3:2 and we wan! to
select a sample of 50 persons, we must select 30 persons from the male
layer and 200 persans from the female layer randomly.

@ Compare befween the mass population and samples showing the advantages and
disadvantages .

@ The adminstration of a hotel wanted to conduct a survey to 300 customers on the service
level produced. Every customer got a digit from 201 to 500. 10% of them were selected
as a random sample to question them about the survice level. Determine using the
calculator the digits of the marked customers in this sample.

@ Al a [acully, there are 4000 universily sludenls in the firsl grade, 3000 in the second
grade, 2000 in the third grade and 1000 in the fourth grade if we want to draw a layer
sample of 500 students, where each layer is represented in this sample according to the
size. Caleculate the number of students in each layer in the sample.

414
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You have previously learned the central tondancy imean - domain !
- mode) and you used them to calculate a set of data to identify one " What you'll learn
value describing the trend of these data in centeralization around

If the weekly wiges in pounds of two sets (Ringe standard

of workers A and B in a factory are as follows: devialion)
Set A: 170, 180, 180, 230, 240
Set B: 50), 180, 180, 190, 400
eFimi' the mean 1o the wages of lhe lwo sels A and B,
@) Compare the wages of the lwo sels A and B. What do you deduce?
Key term

o Central tendency
3 Mean

3¢ Dispersion

1.{ Range

then: o Standard deviation
170 = 180 = 180+ 230 +240
o

the mean of wages for set A =

=000 _ | E 200
=

S0+ 180+ 150 =190 — 400

:,.

The mean of wages of set B =
=109 _F2pp
5.
Compare the wages of the two sets A and B to find :
0 The mean of wages for set A = the mean of wagpes of set B
=[F200
6 The median of wages = the mode wage = LE 180 for each
sel Aand B
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We notice that: ;

(1) The wages of the two sets are different but hoth have the same measures of central tendency.
(2) The wages of set A are close so the values are inc|uded between 170 and 240 pounds where
the wages of set B are divergent so the values are included between 50 and 400 pounds.

I.e. The wages of set B is more divergent than the wages of set A.

So When we compare lwa sels, we musl consider the dispersion af the values of both sels and

being divergent from each ather .
= _ . _ @
Dispersion: to any set of values means divergent or the differences
between ils values. The dispersion is small il the difference between the

values are little whereas th dispersion is great if the difference between the
values are very big (if the difference between the values are great). When
the dispersion is zero, then all Lhe values are equal.

i.e. the dispersion is a measure that express how much the sets are homogenous

From Lhe previous, we deduce:
To compare two sefs ol data or more, we must have a measure to the central tendency and

anather for dispersion for each set.
Dispersions measurements

@ Range: (Vhe simplest measure of dispersions)

It is the diference between the greatest value and the smallest value in the set.
Compare the two scls above :

First set: 57, 33, 55, 57, 58, 60
Secongl set : 42, 45, 47,49, 52, 92
VWe Tind thal the range of he firsl sel =60-51 =19
 the range of the second set = 92 - 42 = 50)
So the second set is more divergent than the first set
Notice that :
(1) The range is the simplest and easiest method of measuring dispersion.
(2) The range is influenced greatly by the outlier. it s clear that the values of the second set
disparses in a range of 50 when we remove the last value (92) from and the range

=52-42 =D or % of the previous range .
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(2] Since the range doesn't influence by any value in the set except the greatest and smallest

values, Il doesn't give a clear picture to the dispersion of the sel.

s Standard deviation :

Is he commonesl measure af dispersions and the most accurate iunder cerlain conditions)
which is the positive square root to the average of squares deviations of values from the
mean.

[ 13 0 " ' 1 T __.0

------- L ) LA

==
AMiw-X |
Standard deviation @ — _\/L (

m

where O denotes to: (sigma) to tell the standard deviation to the society of data.

x [x Ban  denotes the mean of the values of society.

n denocles Lhe number of values |
) denates addition.

First : calculating the standard deviation fo a sef of data :

i
*:r Calculate the standard deviation for the values : 12, 13, 16, 18, 21
h ;'-"-:Jh.:l.l'on:
i la calculate the standard deviation , form the
i table ppposite the mean of a set of values ¥ M- (X - X}
t‘ —  lotal ot these values ]
| 12 12-16=-4 16
P 8. 13 [13-16=-3 9
L
16|16-16=0 zero
ot Lt L (O DY
( 5 8 e 18|18-16=2 4
:‘ " The standard deviation o = N/ E(Kr; *) 271 21 -Te =5| 25
:= Sum 80 54
.‘\\ Jo The standard deviation g = 'ull'i = 0B = = 3.286
a
e S - e e e e ]



Second: Calculating the standard deviation to a frequency distribution :

For any frequency distribution :

the standard deviation o = .

fﬂ )k

|

>k

where : x represents the value or the center of the set,

k represents the frequency of the value or the set

3 kis the total of frequency

; X is the mean

> xk

h A

7 : : _ _
" The following are the frequency distribution for a number of defective units which found in

{ 100 boxes of manufactured units ;

)

{
{

e

N e

T e W T

T

T

T

| Number ol boxed

(| | NMumbwer of defective unis ZEr0 1

3 16

Find the standard deviation o the deleclive unils .

:volutmn

25

20

Consider the number of defetive units (x) and the number of the corresponding boxes (k)

to calculate the standard deviation to the derective units form the following table :

The mean x

_ Tk
- I

The standard varation o

f

! -2

F; Z{-T‘_'x} k
Yk

S

— 22
B

= ;
o

20

=/ ~1.428 unils
Y10

Number of
defective units
Zero

‘Number of
hoxes k
3
16
17

25

xxk

zero
16
34

X-% |x-x)" - xik

27
64
1l | 1 17

Zern | Zero ZEr)

20

L3 [N SR S S TR

latal

19

1060

A0

2 | &

-~ 20

76

204
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By P,

e

T

Number ol goals Zery 1 2 3 < 4 6

rumber ol matchies 1 4 6 2 23 = 2

Find 1he standard deviation lor the numbers of goals.

The (ollowing lrequency distribulion shows the marks of 40 students in an exan:

| Sels fos 4- 8- 12-  18-20  Total

Frequency % 5 B 15 an 40

Findd the standard deviation for this distribution.
Solution
f_l__;! Find the centers of sets x

Ihen: The center of the first scl

445

The center of the second set = =5b

and then record them in the third column.

@ Multiply the centers of sets # its corresponding frequencies: e x % keand record in
2 x k

p

ié" Find the deviation of the center of each set (x) from the mean i.e. find (x - x)

the iourth colummn. Then find the mean x =

@ Find squarcs of deviations of the center of cach set from the mean: (.o (x = X)-

ffS:,'J Find the product of the square deviation of the center of each ser from the mean

frequency of this sot; Le. (x - %) x k

[ (-3’
v Xk

@ Calculate the standard devialion o =

2021-2022 Student’s Baolk - frst term



\

E
|
a

=

)

k’fﬂ;ﬂm’“‘h"

Sets | Frequency (k) ‘ Centerof sets (x)  xxk  x-x  x-XP2  (x-xik
0- 2 | 2 4 |-106 | 11236 22472
4- | 5 | 6 30 -6.6  43.56  217.80
& | & | 10 80 -26 676 5408
1= =% | 14 210 14 196, 29.40
1620 | 18 180 54 2916 29160
Sets | 40| 504 817.6 |

— l-'l ,
The mean x = 222 = 12.6
iy

- o 5 | M7 Ty =%
Ihe standard deviation o =y 2% = ~"2001 ~ 4.5 marks

T

Y )

You can use the calculator | Fx-828s. Fx-83es, Fx-8585 Fx-30088, Fx-350ES] to check

the standard deviation.

First: State the calculator on statistical
system to enter data
Second: Calculate the standard deviation to

the frequency distribution (Example 2)

0 Enter the centers of sels
2,6,10,14,18

@ Go to the initial of the second column
(FREQ) and enter the coresponding

frequency for cach set 2, 5, 8, 15, 10

@ Recall sum (standard deviation)
lhen o = 4.521

ﬁ Go back to the original system and

swilch off the calculator.

Math - F’rﬂl}.’-}r"itt)rllj )

B G [ 1 IRV
1 2 X FREQ
8: 4z 1
5t ' 2
7: 8 3

B say Bl 0wvaR
(2 -JoR-Qilof-QiliQ-Qi s8]

X FREQ
%
3| 1
6

CDEEREEDE DR E DD B

X |TREQ
Gl [ 1 I
S 18 10
Ee)

BE v B xom B

* |FREQ
41 18 0
51 o
6 .
45211523
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Notice that:

(1) The standard deviation is affected by the deviations of all the values and its value is
affected by the outlier.

{2) The standard deviation has the same measuring unils of the original data , so it is used to
compare the dispersion of sets which have the same measuring units when the mean is

equal in the mean . The set which contains more standard deviation is more dispersion.,

il
; Il

The two [requency tables represent the marks of students of two classes A and B in

third prepartory in an exam:

Sets of marks - 10- 20- 30- 4050 Sum
Class A _ . : _

Number of students 2 5 (| 15 7 40,

Sets of marks L0 1e- 200 30- 4050 Sum
Class B i . .

Number of stuclents ‘ . 3 18 7 10 40

@ Represent both distribulion using the lrequency palygon inone ligure.
@ Fisid the mean and standard deviation for both frequency distributions,

@ Which class is mare homogeneous in getling marks?

- \h’-‘
@ Calculate the standard deviation for the next data:
@l 16, 32, 5,20,27 My 72, 53, 61, 70, 39

? Exercises (3-2) 4

& 15,-12,-9, 27, -6 222, 20,20,20,18
@ If the standard deviation of a set of data = zera, what do you infer?

@ The following frequency distribution shows the number of childern of some families in a

new city:

Number of children Zero 1 2 =] 4

Number of familles o 16 50 20) b

Cilenlnte the mean and standard deviation to the number of children.

2021-2022 Student’s Bk - first term G}



a The following frequency distribution shows the weights of 200 students in a school:

Weight in kg 35- 45- 55 Hh5- 75-85 lotal
Number of students 26 55 80 30 15 200
Find: ) the mean of students weights.

I The: standard deviation of students weights,

o ”,

== ' General Exercises .

@ Tell the proper method for collecting the data in each of the following:

Al Check the qualily ol wheat belore buying.
_By Check the salt degree of seawater,

& Check the validity of gas pipes befare distribution.

@ There is a need to draw a layer sample to represent all the layers according to their sizes

of a total 40000 values divided into three layers as follows:

! Nurnber of layer 1 A Z)

I numbor of values in Tver 12000 20000 8000

If the number of values in the first layer is 240, calculate the size of the whole sample.

@ Calcilate the mean and standard deviation to the following data:

23,12,17,13, 15, 16, 8,9, 37, 10.

@ The following frequency distribution shows the ages of 10 students:

| Number of children 1 2 5 3 1 10

ABCs i yoar 5 8 9 10 T2 Total

Calewlate the standard deviation lo ages in years.

@ The following distribution table shows the amount of gasoline a set of cars consumes:

! Number of kilometers per litre 5- 7= | 9= 1= 13| 1517 Tolal
| number of cars 3 (ol S T N 4 40

Find the standard deviation to the number of kilometers per litre.
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@ Use the computer to calculate the standard deviation.

First: (Start) then (programs) (Excel) the following screen appears:

FERTIT BT Y T TCCE T I 1 e 7 L BN

:' | ! { |
| g Bkt

:l I | s e e R L e v e e e | = ] 1

| [sectio _ |
1 ol s g+ b ari hazi i =

ey
il
CEUHT
wen

| 1 b s
| AT
et

o1 T b
P e b | e st | gl g 0 b 6 et

L/ — o
Enter data of example (1) '
in the range (A3, A7) as == From the square of scarching
shown for data, select the function
& From  (insert)  select STDEVP then enter

function (fx) then enter 0

AT e[ gty NN S b AT e
ST W IEHT=3 - f e = o4l

f
(ERETES o e e e

(NG
o 3
| )
i =i
& R ey I
i pei e =
dimrad Mariari w7 w3 Bt

= LiT
Sy e kil S £ gy e e b
=

Wbt i it i Mo e i
ARl g porrn = ke s bt

Py s R

U o o ez . |

— "®  Notice that the standard
deviation to the society

Vo .. _ of data = 3.286335 is the
To calculate the standard deviation to the same as the resultin the

society of data , determine the range of previous example which
the veriable (A3, A7) then enter the calculator is used
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6 Use the method of samples to select a random sample from your
¢lassmates of 10 values. Measure their heights in centimeters and find
the average height of your classmates . )

Comapre your resulls and your classmates, Explain your answer. w

-—

6 The table opposite shows the lemperature in some cities, City Max Min

A Calculate the mean and standard deviation to fstntilia 25 17

the maximum temperature. Sueer 26 12 |

Veikh 24 o [0

| = i v . : B ' | | Jevoiai F

i Calculawe the mean and the slandard deviation Lo = 55 2 _
the minimum temperature . T 95 5
(You can follow Lhe daily weather reports and calculate T 25 16
lhe standard deviation and add il Lo your porliolivy |'"zhede 27 15

Rtk

Unit test

6 Explain briefly the simple random sample explaining how it can be selected.

6 Caleulate the mean and the standard deviation for the following data:

&l B35, 61, 70, 64, 70, 76, 70 d¥ 39, 85, 46, 91, 88, 50, 77
Which set is more homogeneous?
@ Calculate the mean and the standard deviation for the following frequency disiribution:
sel Zern At 8- 12 1620 louwl
Frequency 3 4 7 2 9, 25
@ 200 employees were surveyed aboul their favorite food during break time. Every one was

given a digit numbered from 1 to 200 then a sample represent s 10% was selected to be
interviewed about their favorite food :

A Hot drinks B light meals & soft drinks

Determine using your calculator the digits of target employees in this sample.
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Trigonometry is a angles in degrees, min-

branch of mathematics utes and seconds, Abou

that concerned with study- Alrvhan Albyrony had

ing relationships among sides settled a table for tangenis of

and angles of triangles. Ancient angles , Al tousi had deduced

Egyptians were the first to apply that the cosinese of the angles are

the rules of trigonometry in con- in proportion with the legs oppo-

structing their immartal pyramids site. West civilization learned about

and temples as well as applying what Arab and Muslims wrote

in astronomy and in calculat- through translating the Arab

iny geographical distances. astronomy books by the

Further more Babylonians German Scientist Yohan

had alse measured the Muller

Alsou Alvayhan Allyrony
Wiis an greul scientist bor in
Alaorithm in 974 and died in

1048 AD




@

What you'll learn

e Ralios of the acute
angle in the right angled
triangle.

Key Terms

Yr Circular measure
¥r Sine angle

Yr Cosine angle

¥r Tangent angle

Use the right angled triangle a, b and ¢ shown in the figure opposite ,

Complete using one of these symbols > or <or = "y
@ fm Ci>m(/AthenAB ... BC
A ;
@ BE:
AC BC
. AB  BC AR
AC - E ...... BC =
AB BL ABR  BCY B
LI T .
8E: AG (acP  (aCP
Circular measure of the angles. .

We studied that the product
of the accummlative angles

around a paint  equals 3607

if vou  divide the angles

into four cqual quadrants
then a quadrant includes 90°
(right anglel; and a degree is

the circular measuring  unit.

Similarly, parts of a degree are as follows:

dt—!grﬂ& = A0 minutes , minule = 60 seconds

35 degrees , 24 minutes .42 seconds written

as the follows : 35°, 24°

© you can convert minutes and

seconds into parts of the degree in one of the following two ways:

Qlo Mzath - ‘F’rclzsar:atqu 5
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First: Converr 2470 minutes 24" =— =04 , and convert 427 Tirst into minutes th

i)
42
degrees : 427 =—r=07"
R _
07" = — = 00116667
!

then the sum is 35" 247 427 =35 + 0.4 + 0,0116667 = 25 4116667°

Secand: Use the calculator as follows -

The sum is : 3541 16667 equals 35 m 24 m 42 m
Similarly, convert the fractions of degree into minutes and seconds.
For i’l’fr.ln;.n'f*:54. 36" You can converl into dcgrees cminutes and seconds

by using the following keys:

The sum is : 54" 21° 36™ n= 54,36

@ Write each of the following angles in degrees:

6 Wrile each of the following angles in degrees, minutes and seconds.

4 34.6° B 78.08* g 56,18° B 83246
The main trigonometrical ratios of the acute angles:
A
The figure opposite:
The triangle ABC represents the right angled triangle at B where Aand C - £
are two complementary acute angles, the side npposite angle C is called =
leg opposite, the side adjacent to angle C is called adjacent and the side
opposile o the right angle is called hypatenuse. B

We will know the trigonomelrical ratios of the acute angles as the following :

@ Sine angle: is denoled by the symbol m :
@ Cosine angle: is denoted by the symbol m :

@ Tangential angle: is denoted by the symbol  E&l

2021-2022 Student’s Baolk - frst term
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e opposie AB
hvpotenuse AL

e oI i JBE
. hypotenuse A
Tan C _ opposite Al
adjpeent B

6 ABC is o right angled trigngle st C, AB =13 em, BC =12 em

N Find thelength A C

8l Find each of the following: sin A, cos A, tan A, sin B, cos B, tan B.

L Prove that rsinAcos B +cosAsnB=1

|
:: Y 12 cm %
u'
!'

B Find : 1+ 1an” A

{ - E:!l.ﬂll.ltic]ﬁ.
': Al ABC s a right angled triangle at C (A C:IJ_ = (A B]2 - (B C:I"E
|‘ S AACR=(13R -2 =13+ 12)(13 -12) =25
:' SCAC=5cm
: _ 12 — 5 _ 12 = 3 A2 _ 4
': B SinA= ol CosA= Ty tan A= 5 »8iN B= = ,cosB= 1 ¢ lan B = 5
.' &l The right side = sin A cos B + tos Asin B
P12, 5 o5 14 B _ W+ _ .
13 13 13 13 169 169 169
: P 1248 _ 16
B 1+ tan A—1+\?} =1+ T

ABC is a triangle in which AB=AC =10 cm , BC = 12 em, drawn AD L BC , AD N BC = (D}
First: find the value of sin (CAD) , cos (CAD) , tan (CAD)

Secondl: Prove that: & sin” C +sin” C=1 RisinB+cosC>1
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B In the figure oppesite : Complete %

Al sinX=......... @ cosX=..........
& lanX=.... B cosY = )
E tanY = & sinY =

X - 5

a If the ratio between two measures of complemaontary angles as a ratio of 3 @ 5, find the
value of cach one by circular measure .

a Il the ratio between two measures of supplementary angles as a ratio 3 : 5, find the value
of each one by circular measure.

e Il the ratio between the measures of the triangle as a ratio 3 : 4 : 7 find the circular
measure for each angle.

e A B Cis aright angle triangle in B, A B =8 cm, B C= 15 am. Write what each trignometric
ratios equal 1o the following: sin €, cos A, cos C, lan C.

a ABC is a right angled triangle in B, if 2A B =3 AC,

find the main trigonometrical of the angle C .

e In figure oppaosite :
A B Cisatriangle, m{ZA)=920", AC=15cm , AB=20cm

Prove that : cos C cos B -sin C sin B = zero

e XY Zis right angled triangle at Y, where XY =5am , XZ=13cm
Fingd the value of: A tan X + tan / Bl cosX cos/ - sinX cos/
€ sinXcosZ +cos X sinZ

e XY 7 isa right angled triangle at 7 where X7 = 7 cm, XY = 25 em.

Find the value of each of the following :

A tan X xtany W Sin® X +sin’Y
a A B C D is an isosceles lrapezoid AD # BC AD =4 cm, AB =5 cm where
5 tam Boeos O
BRC=12cm Prove that : . ——

sin C+cos B
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. What you'll learn

v Finding the
trigonomelric
rallens d'lf‘-anglus

+r (30", 45*, 60°)

Key Terms

 Trigonometric ratios
o Special angles

. In the figure opposite :

A B Cis an a equilateral triangle of side length 2L, is and AD1BC

Complete:

@ =
O MEZBAD = s o

.H'I'.}:A.H:Aljz- ...... Elassinlt sedue

From the previous, we notice that :

the triangle A B C is 30°, 60° and the ratio between the lengths of the
triangle sides are BD : AB : AD = 1 : 2 : v'3 So you can find the basic

trigonomelric ralios of lhe-angles 30°, 60” as follows:

sin 30° =%=% and cos 30" = % ==
tan BH“'_%:V%_I
sin 607 :J:—‘::%
cos 60° = L2 = . and tan 60° = 2P _ 43

Qlo NMiath - ‘F—’rc[-}:amtc)fq 5
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0 In the figure opposite:
ABC is an isosceles triangle and a righl angled Irfangle at C. The lenglh of each leg is L.

Complete: A
e AL = e B = e
@ A -0+ SOABY =L
@ AC TBE tAB=E v D icenan ¥ sicaens
S (ABE =211 SOAB =VZ L

From the previous, we notice that :
ABC is a triangle in which m (.~ Al = m (.~ B) = 45" and the ratio between the lengths of its sides are
AC:BC:AB=1:1:42 Soyou can find the trigonometrical ratios of the angle 45" as follows:

: AC BC | =
SiF45” =—— = and cos 45 = =— 1245 =

AT 42 AR W2 >

BC

You can put the previous trigonometrical ratios in the following table:

-1 5 L2
ratio 30 60 5.

. ] V3 1
Sin 2 2 KB
V3 [ =
Cos ) z Vi
T : S 1

an "." 3 i

Remarks:
@ From the previous, we find that : (Sine) any angle equals (Cosine) the supplementary
angle of this angle and vice versa .

for example: sin 30" = cos 607, cos 307 = sin 607 and sin 457 = cos 43°,

mn A

@ Forany angle At tan A =
vie A
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m‘!’-?“".-:\

o

e e O T ™

T - m
4 J.b

@ Find the value of the following :

=

Solution

A cos 60" sin 307 - sin 60" tan 60" + cos £ 307 Bl

cos B0 £ cos” 30°+ lan’ 45°

gin B0 ° tan 607 - <in 307

Al The expression = cas 607 sin 30° - sin 607 tan 60° + cos? 30°

1

2

v 3
2

| =

=

cos? (0" + cost W)+ nes 45 IE-

ek

B The expression =

sin 60 "tan 60° -sin 30°

Prove that:

Al sin? 30" =5 cos 2 607 - tan £ 457

s 1 3 3 1
=T tT T2
1 3 3
e el ey ]
= 2 - B 1 |
, I 31 1
il 5V TR ) — S
' = 2

B tan= 607 - tan” 307 = (1 + tan 60° tan 307) <+ cos? 30°

r_ 3
r hu

@ Find the following trigonometrical ratios

sin 47 cos 53° 28

Roundig the sum to the nearest four decimal numbers .

Sol i

Starl m 43—
Start

— D 5 D 37 R o I -

0 @ O] Meath - F’rﬂl}.’-}r"itt)rllj )

,fan (4" 57 497

sin 43" = 0.6820
cos 5337 28 = 0.5953

Tan 647 37 49" = 2,1082

GPS for printing



Finding the angle given its trigonometrical ratio -
You learned thal if you have a given angle, you can find ils trigonomelrical ralios.

For example: | the measure of an angle is 30" then sin 30°

1
=7 and similarly, if the angle measure is 33°, then

if 337 = 0,544639035
B 2 - 0544639035

Now, we want to identify the angle given its trigonometerical ratio.
for example: Il cos C =0,544639035 find the value ol C.

Use [he calculalor as follows ;

Stm B 0544639035 = B 33

p‘ @ Find m (.~ E} in cach of the following :
g sinE=06 , cosE=06217 ,  lanE= 10823

'{ :‘%;Jll_sﬁﬂh
i} “*sinE=06 s miZB=36° 52712~ B3 -oo

) ;

.1 " cos E= 06217 Som{£E =51 337 35° B3 -0s217 B
tan E=1,0823 Somi{/E =470 15 48" B -10823 B

F T T O

Conneciing wrlh Genmeiry ABC s an isosceles riangle in which AB = AC = 8 cm
and BC =12 em.

i

j: Find : First: m [~ B)

:¢ Second: The area of the surface of the triangle to the
’ nearest two decimal numbers.

."E-oh_.'l'.zeﬂ .

i
| 7 1 5
) Draw A 1 BC
n!

*." The triangle ABC is an isosceles triangle.
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O O )

S

g

"

S S e

T T ™

T o

<o 12 the midpoint of BC and BD =CD =6 cm

CeosB=2=-2_qp75
] 4
Using the calculator :

= s 21

SemisBr=41" 24 35 (Q.E.D 1)

To find the surface area of the triangle : find AD (From Phythegoran's theorem)

. AD)? = (AB) - (BD)?
oADK =64 -36=28 SCAD = 2T

| 1
*." The area of the triangle ABC =3 *BCXxAD=—x12x V7
=12%7 cm* = 31.75cm* (Q.E.D. 2)

Another solution for the second part:

ORI ¥ e
'H”B—AB --bIIIB—B
S AD = 8sin (41° 24-35°) @

1 - S - = "
The area of the triangle. ABC = — % BC xAD substitute from (1) in this relation
1 .
<« The area of the triangle ABC = — > 12 X 8 sin (41" 24 357) = 3175cm*

Use the calculator as follows :

= /BB B0 - B B e

Complete the following :
@ If sin X = %wher.e X is an acute angle then m [ X) = ..........

X
@ It sin —- =~ where X is an acute angle then m (7X) = .

@ sin 60" +cos 30" -Tan 60" = ...
@ ftan (X + 10 =+ 3 where X .15 an acute angle then m (~ X) =

@ Iftan 2 X =+ 3 where X is an acute angle then m (L7 X) = ...

Meath - Freparatory 3 GPS for printing



o Find the value of the following :

sif 45° cos 45" + sin 30° cos 60° - cos” 30°

0 Prove that :

A cos BT =2 cos? 307 -1

B an? 607 - rn? 457 = cos 2607 + sin 260° + 2 sin 30°
e Find X

4X = cos? 30%an? 307 tan? 457
@ Find angle E , where E is an acute angle

sin E=sin G0" cos 30" - cos 607 sin 30"

é Connecting with Geomeiry:in the figure opposite:

Pl A n
ABCD is a rectangle in which AB = 15 cm and AC = 25 em . = 2
Find + First: m( - ACH) 3 N
Second : The surface area of the rectangle ABCD . B C

a Connecting with Geometry : in the figurc opposite:

ABCD is a parallelogram of surface area 96 cm? , BE 1 EC =1 3

Ak L BC and AE = 8em

C

Third: The length of AB 1o the nearest decimal number (Use wiore than one waiy)

Find: First: The length of ;3 Second: m{.~B) B

o Conneciing with Geomeiry: i Lhe figure opposile : A 5 cm i

ABCD is an Isoceles trapezoid in which

AB =AD=DC=5cmand BC=11cm.
Find : Firsz m (2 B) and m" Al
A LB B 11 em C

Second: The area of the isosceles trapezoid ABCD.
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A trapezaid shaped piece of land ABCD in which AD ff'ﬁ, mi/ Bl = 90°, AD = 20 meters

BC = 35 melers and DC = 25melers A 20m D

R.T.P.: a Find the length of AB
B miL O,

B 35m C
¢ If the land owner made a circular shaped fountain inside it; What is the F
largest possible area for the fountain? lind the area of the remaining part F

of the land, (r=3.14)

@) Prove each of the following equalities :

2 tan 30"

Al sinbl” =2 sin 30° cos 307 B Tan 60° = ——
1 -tan™ 30"

@ Without using the calculator find the value of X (where X is an acute angle) satisfies each of:
A tan X =4 cos 607 sin 30° a) 2sin X =sin 307 cos 60° 1 cos 307 sin 607
@ ABC is an isosceles triangle in which AR = AC = 12,6 crmoand mi 2 ¢) = 84° 247,

Find the length of RC to the nearest decimal number.,

@ A B C D is a lrapezoid in which AD 4/ BC , m{_~B)=90°, Il AB = 3 cm, AD = 6 cm and
!
BC=10cm, prove that: cos (DCB) - tan (ACB) =—

3 A ladder AB of length 6 meters, its upper edge A lies on a vertical wall and its other edge
B on a horizontal floor. If C is the projection of point A on the surface of the floor and its

angle of slope on the surface of the floor was 60°, then find the length of AC .
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G Unit 5: Coordinate geometry

';.geometry

The Radar is used for identifying the range, height,

direction and velocity of moving objects like airplanes
and ships.

The radar tower receives the reflected waves. The
radar screens can determine the coordinates of the
target's location (airplane-ship- ....).



l,! What you'll learn

$¢ Finding the distance
hetween two points
by using (he distance
wle.

Key terms

% Coordinate plane

o Orelercd pair

¥ Distance hetween two
proings.

You represented the ordered pair on the coordinate plane.
Now can you find the distance between the pairs of the following

points?
@A3.0,B¢1,0

@ co-3.00-1

@ MG, NGS5

From the previous, we notice that :

. The two points A (3, 0), B (-1, Q) are '].';':'

hoth located on x - axis, so :

AB=[-1-3]=]-4|

S0A B =4 unil length .

@ The two points C {0, -3, D (0, -1) are|,

both located in the y - axis, so;
CD=|-3-({1)
=|-3 +1]| = | 2|
CD =2 unitlength .
. Ihe two paint M (3, 23, N (7, 3) can

he represented graphically as in the ¥

following figure apposite. To find
The length of MN we find;
MK=|7-3|=4  unitlength,
NK=|5-2]=3 unit length .
A MK N s right angle at K
SOMNE = (MK 4 (KON
(Pythagoren theory)

MNP =37 = (47 (1 M) =9< 16k
(M Nj# =25 S MN) =5

Qlo Meath - Pmp:aﬂ%tm}j-ﬁ
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In general :
ITM (% vy 0 N ixg, vs) are lwa paints on the coordinate plane
then: KM =[O B - O Al

= X2 - %]
KN=|NB-KB|= I¥s =¥l
oA N KM is arighl angle in K (pythagoean theory)
S IMONEE = (K M2+ (K N2

=%y =X 7 + vy = yy

COMN = e )

The distance between two points (x Y (Xapy,) = '-._'f' (R (A

The distance between two PDil‘HS = .\.-..’F.‘i(['llili'lt difference in the x - anis. | siquare diffevance in y - axty

Remark; 3
In the ligure opposile the distance ol d point M (x,. y,) fom the origin e
- gl
point O(0, 0), O M= ¥ =% a
L]
" [e] 11 o
Y

HA, B, CandD arefour given points in the perpendicular coordinate
plane, mention the conditions which make those points vertices for each of the following

geomeltrical shapes:

@ Parallengram @ Rectangle @ rhaombus @ Square

- |
= Myl

{f
a ABCD is a quadrilateral where, A (2, 4), 8 (-1, D), C[-?, 5) and Di-2, 9). Prove that ABCD is g
square,

Solution

T

A B = -\n"l ER‘E_‘K”l I c:"ll_:’al]g = "-,'II 1_3_2 F t |U_{| II_I =4 E‘Sj: I [_4]2 =¥ 1
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BC=y [TENPEOE _ 41+ 68 =\

?‘ CD = [20n7-[5] =5+ @ =4

{ : : .

P‘ DA=y R (2E+RsE _ Jureist _ @

P‘ CAB=BC=D0 =D A=

:l S igure A B C 1D whether a square ar arhombus

}‘ ta prove that the figure A B C D is a square, find the lengths
j‘ of the twa diagonal AC, BD

( . ,.
P‘ AC =+ FP2AP=1B4F —y (941 _ 3

b‘ BD = .L,"I 23 Fafo-n]t w."[_|]z R
}‘ "' AC =B D=v#2 and the sides of the figure A B C D is equal in length
P‘ <o Figure A B €D s a squdre.

?’Eﬂﬁuﬂu‘iﬁnﬂ

Prove that the triangle ol the vertices A (1, 4), B(- 1, -2), € (2, -3} is a right angle.

¢ Find its surface area.
)
‘ e I Eies k- T T e
:l Sotuban i {1l .___'a;_g__i__i____.;__._____
| (ABR=(1-1)7+(2- 42 =4 +36=40 = T
‘ . B A
( BC =2=NP+[-342)1"=9+1=10 B /IH i
] RS2 T S :

): MO =12 1= (3-4=1+49-50 e

SR
E (ABE +(BCE=40+10=30, (ACH =530 = If...ihl
| " (ACE=(ABEZ+@BCH b |

P‘ oM (2 Bl =90 ("I'he converse to the pytheogeran theary!)
:1 “MIAABC = l ABxBC= ?L X VA 10 = % x 2V 10 x V10 = 10 square unils
B e e e O e S s 0
@ Prove thatthe paints A (3, =1), B (- 4, 6) and C {2, -2), are located in circle whose center is

b‘ the paint M (-1, 2}, , then find the circumierence of the circle.

)‘- EE!'{IllLIfTICJF‘I.

’: AM=y HRZ-CIE Y s

? BM= '\'lll -1 = 120 =t ‘,-': {3}2 )2 = '\".-l'-l =5

(
I cnjor L2 RIDF = (P OF _ v s

b AM=BM=CM=3 .. A, Bandc are located in a circle whose center is M.
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Complete :

AB=d (L4FIABE _

BCa=y BN o

AC=+ SR E332 _

SARBEBC= 4+
AR .= AC

.. The points A, B and C are collincar.

Belll il

First: Complete the following :
6 The distance between the point (-3, 4) and the point of origin equals ...

6 The distance betwesn the two points - 5, 0), (0, 12} equals ............
e The distance between two points (15, 0), (6; O) equals ...
0 The radius length of the circle of center (7, 4) passing through the point (3, 1) equals ...
@ Il the distance belween Wwo points (a, 0), (0, 1) is unit length, thena= ...
Second: Choose the correct answer from the given answers :
@ The points (0, 0), (6, 0), (0, 8)
Al form an obtuse triangle B form an acute friangle

€ form a right triangle. B are collinear.

6 A cirele its center is the origin point and radius length 2 units. Which ol the lollowing
points belangs to the circle?

M (1,2) Bl =20
8 &7, 1 & v, 1)
e Show which of the following sots of points are colliner :
ﬁ “t ’1.’1 {3r" 2.]; [_3l 16:' -\M {?J UJ, (‘ 3: - 3}: ':-224 9:'
Ej ‘._" 14 = "”.; '“ § D}: {DI = E:I Ey {_ 1; 2= 4}: L‘I,- ﬁ},ﬂ l:ﬂp = 2}
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Third: Answer the following questions.

@ lind the value of a in cach of following cases
A If the distance between the two points (a, 71, (-2, 31 equals 5

B It the distance between the two points (a, 71, (3 a -1, -5} equals 13

@ f Adx, 3, B3, 2, Cih, 1)and A B = B € then find the value of x.

@ Il the distance of the point ix, 5) from the point (6, 1) equals 25, then find the value of x.

@ Tell the kind of each of the following triangles with respect 1o ils angles :
Al A3, 100, B(8,5),C(5 2 W A, -1, B(2,1),C3,-2)
g A WAL

@ State the kind of rriangle whiose vertices are the points A (- 2, 4), B (3, - 15, C (4, 5) with
respecl Lo jts sides |

@ Prove that the 1ri.mg|ﬂ whose vertices A (3, -5}, B (- 1, 7}, € (15, 13} is right angle in B,
then find its arca .

@ ABCD s a quadrilateral, where points A (5, 3), B (6, -2), C (1, -1}, D (0, 4). Prove hal ABCD s
a rhumbus, then [ind its area,

@ Prove that the points A (-2, 5), B (3, 3), C (-4, 2} are non collinear, and if D (-9, 4) Prove

that the figure A B C 1) is a parallelogram. .

@ In the figure opposite :

A Find the coordinate points which represent the location of Ahmed's hause, Saids' house

and the parking lot . ¥
€ pt g Ef\ bL‘hD{JI C
K The distance of Ahmed's house from the school . ] D Said'Shouse
i The distance of Said's house from the school. iy
5. .
1 Which is closer to school @ Ahmed's house or 4 | Ahmed'shouse
o

Said's house?,

= b
i

["‘. = q e\ f . A =4 .
i Are the two ways of AB. BC perpendcular ¢ T glutx.]} x

Give the reason. TiEZlE B4 bsi e 12 & 09 MOnT nEl
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The Two Coordinates of the

midpoint segment

On a perpendicular coordinate plane, find the two coordinates of {8 sl
the midpoint on C straight segment AB: . What you'll learn
First : A (2, 6) and B (f, 6)

¥ Finding the fwo

Third : A (1, 2) and B (5, 6) T 03 T = midpoint of a straight
i‘ _ ' segment
First: The line segement, which its end are ' m it E'L a3 1=
the two points (2, 6), B (6, 6), s parallel to &} ~fli 1 [
| ST
the x-axes and the two coordinate of the 5 0001
|5 : :.': e =3 X
paint of its midpoint € (4, /) MR 2 f 4# : Thﬁ_ Key terms
{iiii45) 41188 ST |
¥r The two ends ol the line
segmen|
;“’:R't;;’ | : 3?“ J: vr The two coordinates of
— e T |LI = :=3:'E 2 '1| :"".fj'.' the midpoint of a straight
' R | s secment |
two ends A (-2, -5), B (-2, -1) is parallel to | i FES S = i
the v-coordinate. The two coordinates of L 0o LS 1
its midpoints C are (-2, -3) . T i
: et} e ‘& S5
(=0 :
SRR
R P ; A
Third : In the ligure opposite : 4 I LR IS [Rh
FEREEH i 5 ) R i 1 D
Consider that the € is the midpoint |5 © ti 5 g,

ol the straight segment with the
two ends A{l, 2), B (5, 6 from
the drawing, we find that the two

coordinates of C are (3, 4).

lia 8-
& T
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Ingeneral. you can duduce Lhe law of the conrdinate ol the midpoinL ol
a straight segment as follows, vik;

A (X, yp), B (x5, y,), M x, vi where M in the midpoint |
of AB that: A BEM, A MDA are cogruent

we finc: thatAD =ME

R

1 :X.l’ —x

X+ %5

Ve AW =X X, Jox =

2

Similarly: MD =BE oy -y, =y, ¥

Yo
2y, 4 sy B
IA 1_')(1 R ) W_YE;
2 2
Example : Ii € is the midpointofl AB and A (3, -7}, B (- 5, - 3)
=5 <=3,
Then the coordinates of midpoint of AB are (3 = ; ) Le {-1,=8)

A 2

Calculate the coordinates of point C the midpoint of A B inthe fal lowing cases :

€ A2 4, B 6,0 @A -5 B35
@ Ai3.6.83 6 @Ac 6B, 0

(.
t‘ @ If C (6, -4} is the midpoint of A B where: A (5, -3) then find the coordinates of a paint B .
" * :‘DUHuilur: '

a Consider that B (x,,v5), A {5, -3), and the midpoint of AB is the point C (6 - 4)

- R

X +R it
r ¥

) 2
5+ X

O O O
1!
Wl

|
Ed
J

Ii
—_—
[in2t
-
]

Il
—_—
[ S]
'
P |
[l
>f

Y, = -8+ 3 ¥ = =5 <= B7, =5)
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e A B C D is a parallorogram, A (3, 2), B (4, -5), C (0- 3) - Find the two coordinates of the

point at which the two diagonals intersect. Then find the coordinates of point D.
- Solution ¥

The figure A B C 12 is a parallelogram , M is the interseclion poinl of ils diagonal.

consider D x,; , y,!

" Misthe mid of AC oM

3:4+xl

T X4 =-]

1 - L
R BT aaw
2 -
= y|=-'|-

. The coordinates of the point U are (-1, 4)

oY

+

-
]
Bl

EXETCISEEN =2 N

First : Complete

& 1 the paint of the arigin is the midpoint of a straight segment A B, where A (5, -2) then the
coordinates of the point B are ...
B HAB=BC=CD, A1, 3), C(5 1) where A, B, C, and D are collinear Find -
First : the coordinates of the paintBare (..., ......)
Second : lhe coordinates of the point D are (..., ...
i A D is the median in A A B C, M is the midpoint ol AD
Where A (0, 8}, B (3, 2}, C (- 3, 6] Find :
First : The coordinales of the point D are (..., ........)

Secand : The coordinales ol the point Mare ..., .....)

‘»’Hrif}* by determinir!glh& coordinales ol the points,
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Second:

@

If C in the midpointof 4 g , then find x , v, ineach of the following cases:

Al A, 5 1344, 7 Cax, )
B A3,y Bi9, 11] Cix, -3)
G A (x, -6) B(9,-11) C (-3, y)
By A (x, 3) Bib, v C 14, b

WA (1, - 6), B9, 2], then find. the coordinates of the points which divide A B into
four equal parts in length.

Prove that the paints A (6, 0}, B (2, -4), € (-4, 2) are the vertices of the right angled

triangled at 3, then find the coordinates of the point 1D that make the figure A B C. 12

4 reclangle .

If the points A (3. 2), B (4, -3), C (-1, -2), D (-2, 3) are vertices of the rhombus, Find: :

fass

J The coordinates of the the point where the two diagonals intersect the two diagonals |

| The area of lhe rhombus A B € D.

et

Prove that the points A, (-3, 0}, B (3, 4) and C (1, -6} are the vertices of an isoscoles

triangle of vertex A, then find the [E_-ngth of the drawn straipht segment from A pemenrli{:ul.'lr an

BC .

A -1, =13, B {2, 3), C (6, O)and D (3, -4) are four points in perpendicular coordinates plane.

Prove that A CC and B D bisect each other, then identify the type of the figure,
Prove that the points A (5, 3), B (3, -2), C (-2, -4) arc the vertices of the obtuse triangle

at B, then find the coordinates of the point D that makes the figure A B C D a rhombus,

and find its surface area.

A B C D is a parallclogram where , A (3, 4), B (2, -1), C (-4, -3) . Find the coordinates

of D . Take E e AD where AE=2 A D . What are the coordinates of the point E?
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You know that the slope of the straight line passing through two
Yi-¥
Xy - '}(1

points (x; , y,), (x5 , ya) equals

Find the slope of the straight line passing through each pair of the

following ordered pairs :

Firstz (3, 1), {4, 2)

Third: (-1, 3), (2, 3)

What do you notice?
From the previous, you can draw the straight [ines passing
through the previous pairs of points in the perpendicular
coordinate plane as in the following figure:

Second: (4, 0), (2, 2)
Fourth: (2, -1}, (2, 3)

Firsl: Second: Third: Fourth:
ey el S I E e B X |
e '1— PR : 23]l I s 1550 ST B SR R
2| 1 2 1 it o ) 8 i

f ] 5 i e~ N HiEsS fliE=lESEEEEI EEEE= x|
iz e e

ek dh = diediEE = e

The positive and the negative

measure of the angle :

An angleis positive when it is formed by a counter
anticlockwise rotation and it is negative when
it is formed by a clockwise rotation.

From the previous figures, we deduce that:

What you'll learn

3 The relation between

the slope of two parallel
straipht lines,

Yt The relation between

the slape af hwa
perpendicular, straight
lines.

Key ferms

v A Positive measure of
the angle

¥r A negative measure of
lhe: angle

7 The slape of the straight
line

Y Two parallel straight
lines

¥r Two perpendicular

straipht lines.

g alittiss Smpllce thahizefo
4| m=g wideniicg) righi unidentified
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We can deduce the slope of the straight line as follows:

Slope of the straight line is the tangent of the positive angle which the straight line makes
with the positive direclion te x axis.

i.e slope of a straight line = tan E, where E is the posilive angle that the straight line makes
with the paositive direction of the x axis.

( @ Find the slope of the straight line which makes an angle of a measure 567 127 487 inthe

f pasitive direction lo the x-axes.
'1 @ Find the measure of the positive angle that the straight line makes to the x - axis it m
E =1.4865 {where m is the slope) .
': ,_‘50|u’r1on‘
g v m=tanE Som=Tan 56° 127 48" = 1.494534405
Start
| S, - diDe
:‘ @ wm=Tan E S Tan E=1.4865 Somib S Eb=56"4 137
1 Start

)
{\—b—

A e e

ki

@ Find the slope of the straight line that makes a positive angle in the positive direction of to

the x - axis, its measure;

D v ) D

&l 30° B 457 e 60

@ Using the calculalor, find the measure ol the positive angle made by (he siraight line ol

slope (m) in the positive direction of x-axis in the following cases :

A m=0.3673 8 m=1.0246 c m=316448

0 @ O Meath - F‘r'clza:ar:itr)tq )
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. Think and Discuss

The ligure opposile: Represenls two parallel straight lines 1,
L, with two slpoes my, m,, making two positive angles of
measures £, E, in the positive direction of the x-axes. ¢

Complete the following :

@ m (s E)=m(/ E3) because

@Tan =) 7 | 1 @ B mossrsrm=ane iip

fromi the previows, we deduce that :

L.e.: If two lines are parallel, then their slopes are equal and vice versa .
Thus If m, =m, then L, # L,

i.e.: If two lines have equal slopes, then the two lines are parallel.

)
s 6 Prove that the straight line passing through two pomts (-3, =2}, (4, 5} is parallel to the

straight line thal makes with the positive direction o the x-axes anangle ol 45 7 measure

Solution

S g

The slope of the first straight line (mj= —— = ——=—%="
) f27h 4 (3
|: lhe 5|r_:-pn of the second straight line () =lan 45" =1 My =

-~ The lwe straight lines are parallel.

i,

T

B T O O e

‘: @ Represent graphically the points A (2, 3), B (6, 2) : _“
‘ C (-2, -2) and D (- 2, 1), in the coordinate plane then =%
prove that [he ligure A B € 1) s lrapezoid . / s
. . o
a Solution - 5 =3 >
. . . N e L E T P L 3 -5 9
i From the drawing, we Jind that : AD // BC i %
To prove that anaclytically. we find the slope of each of G
bath: ap, Bc. Y ¥
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1
|
D

The slf:-peuf;i_‘;—D (Letitbe m1)
{ . ¥ - ¥ - 2 I
E [Th—“,:_.‘i WG ai= g T3
'! and the slope of B (Letil be M2)
\ o o O iy = ~AD#BC
) Mmy=—=5=73 Smy=m, SADHKBC
:: S The figure A B C D is a trapezoid unles the points A, B, C, D are collinear ... (1)
.. 2l 1} AP — i-2 _ J— L % £ 1— _ 2L ¢ '
l - The slope of AB = 5— =, theslope of CD = S (unknown) |
i s The twao straight lines are not parallel............ (2)
(N From (1), (2) " The figure A B C D is a trapezoid .

N R e O e O O i VO i O T e i O e i O )

@ Prove that the siraight line passsing through the twa points (2, 3), (0, 0) is parallel (o the

straight |ine passing through the two points (- 1, 4), (1, 7).

@ Prove that the straight line passing through the two points (2, -1), (6, 3} is parallel to the

straight line that makes an angle its of 45° measure with the positive direclion lo Lthe x-axis.

@ If the straight line 4 B/ the v-axis where A (x, 7], B (3, 5), then find the value of x.

@ If the straight line ¢, D # the x-axis where ({4, 2), D (- 5,y) then find the value of y.

The relation between the slope of the two perpendicular straight

lines.
. Think and Discuss |
The figure opposite : reprosents tho two straight lines
L,. L, which their two slopes are m;, m, where L, L L,.
Find the relation between .~ E, ./ ]} 2
A

Then complete the following table :

Values of £ 200 400
Valussofl . | 140 | 150°
RS . | . | = |

From Lhe previous table, we deduce that :

Tan By = Tan |, =-1 e mxm, =-1

) @ ) Math - Pre naratonre

¥4

u"!
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I L, L, are two straight lines of slopes m,, m, , where m,, m, € R*
WL, L L, thenm, xm,=-1

i. e: The product of multiplying the slopes of the two perpendicular
straight, lines = <1 and vice versa, ilm, xm, =1 then L, L L,

i. e: If the product of multiplying the slopes of two straights lines =-1,
then the two straight lines are perpendiculars.

4 @ Prove that the straight line passing through the two points (4, 333, (3, 2v3 ) is perpendicular
{ on the straight line that makes with the positive direction to the x-axes to an angle of 30°
I measure.
"1 .‘-'u'_JIL:htm
)
‘ Consider that the slope of first straight line is m, and the slope of the second straight line
:‘ is m,.
a4 .. ¥z~¥a . 3V8 -2¢3 -
| = ‘M= ..mi_--k_ =-%3
| 1;2-);1 = 1

SJm=tankE Somy=Tan 30" = =

B W3
=1 2 . :
My x My =-N3 % —= -1 7. The two straight line are perpendicular .
2 V

e A S A e e e

@ If a triangle with vertices v, 2),x (3, 51, 7 (-5, A} is right angle at y then find the value of A,

a - Solution -

- _2 - _A- 5 =

) Find the slope of ., thus m, = :4 = l = -3, find the slope of thus m, = . Z s ard
- 9
ﬂ T AXY zisarightangle at v demyoxmy = -1
‘ B2 (A-2)
) So=F o =-] v =]
-4 3

s SOA-2=-13 JoA=2-3 S A=A
Y

\Fhﬁm‘“

Find the slope of the perpendicular straight line on the straight line through the two points

(3,-2), (5, 1).
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First : Complete the following
@ Il AB # CD and theslope ol AB =
@ I AB L CDandtheslopeol AB = ;—Then the solpe ol C1 equals ...

then the slope of ( D equals ...

L |1,

@) The slope of straight line which is parallel to the straight line passing through the two
points (2, 3), (<2, Vequals ..

@ If the straight line ABis parallel to x-axis, where A, 3), B (2, Kythen K= ___.

@ If the straight line TD is parallel to the y-axis where C (M, 4), D (-3, 7) then M equals
6 A B C is a right angled triangle in B ,A (1, 4), B (-1, -2 then the sloape of B¢, equals ...
e If the straight, line passing throught the two points (A, 0), (0, 3) and the straight line that

makesa triangle itsmeasure is 30" with the positive direction to the x-axes are perpendicular
thenA = u

Second :

Prove that thestraight line passing through thetwo points A -3, 4), C (- 3, - 2}is perpendicular
on the straight line passing throught the two points B (1, 2}, D (- 3, 2] .

@ lfA(-1,-1), B2, 3), Ci6, 0) prove that the traingle A B C is right angled triangle in B.

@ It the straight line L, passes the two points (3, 1), {2, K) and the straight line L, makes with
the positive direction Lo the x-axes a lriangle ils measure is 45, then [ind K. il the two
straightline Ly, L, :
A Parallel B Perpendicular

@ If the points (0. 1), (A, 3). (2, 5) are located on ane straight line. Then find the value of A.

@) Prove that the points A (- 1, 1), B (0, 5), C (4, 2), D (5, 6) are the vertices of the
parallelogram.

e Prove by using Lhe slope that the paints A (- 1, 31, B {5, 1), € (&, 41, D (0, &) are the verlices
of the rectangle .

@ In theiigure drawn: __
A B C D is frapezoid, AB 4 CD,
AL9:-2), B3, 2), C 6 %),
D (4, -3}, Find the courdinates of the point C,
Prove that the points A (4, 35, B (7, 0y, C (1, -2) are vertices of the lriangle, and if the point
of D {1, 2) then prove that Lthe figure A B C D is trapezoid and find the ratio between
AD,BC.
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You learned the linear relation between two variables x , v, it is :

Ax + B y+ C =0 where A, B (each ol hoth) # 0 What you'll learn

Is representerl graphically by a straight line . ¥ Finding theceguation

- =g -'_-'1 e = of the graight line with
o _ 1t o 1 15 et [ e 13 given the slope and the
{f’ : 5 R M i intersected part from
;' Represent the relation : i B IR Ihe y - axis.
X -2v+ 4 = 0 graphically . 115 i i 1 L+ Finding the equation
From the graphical figure, calculate: i (= i, 45 P g ol the straight line
" Bl s e i —’J iven its slope and its
‘A The slope of the straight line . I E"r r-F'
. . - . S| -intercept.
B The lenght of (he vertical parl e AN i) i
'! included hetween the origin point i =i |
( and the intesection paint of the straight line with y - axis.
.‘ Solution to make the drawing easier, select the intersection point of the
" 2 axes: as follows : Key terms
y=10 Sx+4=0
k=4 -4, 0 salisfies the relation. % Equation of straight
x=0 =24 =g v X line.
W 2y=4 (0, 2) satisfies the relation +r Slape of a straight
From the drawing we find that the slope of the straight line line.
(m >0 ... (why?) thus, m = 2 = == ¥y - intercept,
5 The distance belween the 2 poinls o and B are called the y - inlercept |
" P Y H
': intercept and is equal to 2 unit lenght and is denoted by the
) symbol (b,
|: The previous equation is wrillen as:y =mx + b
H thus, 2y = x + 4 and by dividing both sides by 2
: 1 .
i - y :?}ﬁ -+
:‘ We natice in this form that:
{ The slope the straight line (m) which is the coefficient of x equals

%, and the lenght of y- intercept b = 2 and these are the same
results we got the previous drawing .

T W
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Defintion

The equation of the straight line with respect to its slope (m) and the y - intercept (h).

sy=mx+b wherem e R
Natice that : The equation of the straight line is written: ax + by + c=zero, h#0

In the fromula: v = m x + b as the following :

ax + hy + ¢ = zero thus by — ax - ¢
. it e BB
Tt and itis in the [ormula: y = mx + ¢

= UCoetticient x

_C'ut'ffi ciert oy

-a
.fh =i
Where m = =

Where ¢ is the lenght of the v - intercept .

@ lind the slope of the straight line 3% + 4 v- 5 = 7ero in two different mcthods

.*_'_n'_'!I! o

B then find the lenght of the v intercept .

'1 " The equaltion of the straight line in the formulaof ax + by +c=0, b#0
‘ =} -3
.‘ S The slope of the straight line = k_] So The slope of the straight line = =
'1 or : it is writton in the formula of y = mx + ¢

= 5
P: S v=3x 45 y:Ter:—
‘ " The slope of the straight line = ,?, <+ The length of y - intercept :%

T Y VO O O N O i)

f ® Find the equation of the straight line passing through the point (1, 2} and perpendicular on

{ . . .
" the straight line passing Lhrough the two points A (2, -3), B (5, -4} .
) . :
j‘ Solution
e ' P : ! 43 4 it

.: "' The slope of the straight line passing through the two pointsa,b=——= —+; =
.1 thus, the slope of the straight line is perpendicular on = 3
|: . The equation of the straight line is written in the formula: y=3x - ¢
:1 "' The straight line passes through the point (1, 2} so, it satisfies the equation .
( T2=dx24e
. - —_—-3 = .
h: Soe=2-b=-4
) " The equation of the straight is written in this formula : y=3x -4

M,
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@ WA -3, 40 Bi(5, - 1), C{3, 5 find the equation of the straight line passing through the

vertex A and bisecting BC .

Solution

. . f—— 3+5 5-1 4 4
The midpointof BC =(———F)=1{,.3=4,2)
3 24 3
. The slope of the required straight line = ey
2

VY =mx o C SY=—=%X4E
" The poinl of A (=3, 4) passes through the straight line, so it salisfies the equaltion.
. -2 . 6 . 22

c4="x3 4 s &= 4C Se="

; . : . w52 - ; : 2 m

- The equation of the straight line is written as in the formulaty= —x + —=and by the
multyipling two sides in 7

LTy =-2x+22 i.etheequalionis:2x + 7y-22 =0

T S i

@ In the figure opposite, find the following :

A The slope of Lhe straighl line (m) .

B¢ The length of the y - intercept {c).

€ The equation of the straight line with given m and c.

n. The length of the x intercept. Yy

£ The area ol the identilied triangle by the x - y receprocal,
s | Erercises (5:9)) T A

[fy = m x + b represents the equation of straight line with its given slope and the y- intercept.

then complete the lollawing :
A The equation of the straight line, when m = 1, ¢ =1 is in the form of ........
By The equalion of the straight line, whenm=-2, c =1 isin lhe form of .........

& The eguation of the straight line m=3,c=0, isinthe formof .........

Find the slope of the siraight line and the length of the v - intercept in each of the following :

{"_.5-' ‘1?‘_3}'_“_0 .Ei' 51“‘-'1'}'—1'}_0 CI e _ —"]

@ Find the equation of the straight line in the following cases:

A When its slope s 2 and intersects a positive part from the v-axis that is equals 7 units.

2021-2022 students ook - first term



€ Passes by the two points (2, -1}, (1, 1),

Bl The equation of the straight line where m = Zero, ¢ = Zero .

@ Draw the straight line in each of the following:

; : : S ol 1 . TR Fecme
B When its SII}IJE 5 E‘C|L|'-il 18] Hikl[}'&! ol the 5|I'd|gE1! line £ —= 7 and imtersects a part from e negative direction 3
X 3

a Its slope equals T and intersects a positive part of the v - axis that is equal to one

- ]
unit,

w Its slope equals 2 and inlersects a negative part of the y -axis equals 3 units.

¢ Cuts from the two positive parts of the x - y axes two parts, both lenght are 2, 3 of the

units respectively.

@ The following table represents linear relation:

& Find the equation of the straight line,

8 Find the length of the intersected part from the y - axis.

¢ Find the value of A.

@ In the figure opposite : The relation between distance the

car covers is d in (kilometers), and time the car covers inis

tin hour, Find:
. The distance triveled o 90 minutes.
g The time which in the car traveled 150 kilometers.

¢ The velocity ol the car.

distunce in km
LX)

[h

1 3 A

time in hours

Y

| T [ Tt ]
33

p The equation of the straight line which converts the relation between d and 1.

@ The figure opposite represents the distance traveled
(D} in kilometers and the time (T} in minutes of the

two objects A and B.

A ITA, B move at the same time?

n After how many minutes did A, B intersect?

¢ Whal is the velocity of A?

p Wrile tho equation of the straight line (hat
represents the relation between the distance and the

velocity to the movement of the object B?

Mesth - F‘rf:l:.\ar:jtt)rq 5

dustunce traveled by seetemloik

A

time by minutes

) 1 1 1 1 F
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ﬁ In the figure opposite :
The point C in the midpoint of A
where C (4, 3.

First : Complete the following -

unit length
WOB= . uni Iength-
Second : Mateh between A and B:
o Slopeol AR i
B 5‘1'3[36'(31“'-7{)_(’5? %

¢ Slopeof OA 7m0

o ] 3
o Slopeor OB e
il "Sl't}p'ﬂ ot OB = I
Slagert m unknown

Third : Find the coordinates of the points A, B and Othen find the equation of AB | and
the equation ol CO . F

Four : Find the length of cach of CA, Ch,
co
Fifth: Prove in more then or way that C is

the center of the circle passing through

the points A, O and B. G

e A taw is lied o a point O with rope of 4.8 meters

length. If the arca s O A B planted with: clover. = ,

Caleulate the area of the cultivared land with clover —am —

in which the cow cannol eal, 1o he nearest meler,
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Unit test

@ The figure oppaosite : In the figure opposite a particle moves
with a constant speed (v} where the distance (d) is measured
by meter and time () by second. Find the following:

Ji j Meter

A The distance at the beginning of moving,

B The velocity of the particle. -

€ The equation of the straight line which represented the
movement of the particle. i

] : . R X
o The iraveled distance afler 4 seconds irom the hﬂgmnmg ———
B I ol

ol the movement .
£ The time in which the particle covers in dislance of 3. 5
meters from the beginning of the movement.

@ Choose the correct answer from the given answers :

(1) The slope of the straight line whose equation is 2x -3y -6 =0
& -6 B = D)

o
2

(?) It the two straight lines 3x - 4y - 3 = 0 and ky + 4x - 8 = 0 are both perpendicular then k equals:

A ) &3 B 4
f}:‘: If the bwo straight lines x ~ y = 5 and kx + 2y = 0 are both parallel, then K equals :
Al -2 B -1 Sl 1 B 2

@:) The area of the traingle in square unit, identified by straight lines 3 x -4y =12, x =10,
v = 0 equals:

A B B 7 Cl12 (S B

'\3) TAp isa ﬂiﬂghi line passes through the two points (2, 5) and (5, 2) which of the following
puints € AR
A (1, 6) 22, 3) gin,m B (3, -4
[’EJI IFA (3, 5), B12,-1) and C [x.y) then the coordinates of the point C. That makes the friangle A 3 C a right
argle riangle al B is:
Al (6,-1) B {-4, 5] 833, -2} Bl (8, -2)
@ A (5, -6), B (3, 7) and C (1, -3): Then find the equation of the straipght line passes through
peinl A and the midpaint of BC
€@ Find The equation of the straight line perpendicular to A B from its midpoint C where A
i1, 3)and B (3, 3) .
@ Find the equation of the straight line passing through the point (3, - 5} and parallel 1o the
straight linex+2v-7=0.
@ Find the equation of the straight line passing thraugh the two points (4, 2) and (-2, -1).
Then prove that it passes through the origin point,
@ Find the equation of the straight line which intersects from the x - y axes two positive parts both lengths
are< and 9 respectively.
.". B Cis a triangle where A_{1, 2), B (5, - 2}, € (3, 4), D is the midpoint of AL AE drawn
E // BC and intersects A€ in E, find the equation of the straight line DE.
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Model tests



First: Choose the correct answer from the given :

6 The point (-3, 4) lies in ......... quadrant:

A firsl B secantl € hird 2 fourth

2

6 The positive square root of mean of the squares of deviations of values from its arithmetic

mean is called.

Al The range B the arithmetic mean

& The standard deviation 2 the made
@ 1F3a=4b, thenatbh= ...

Al 324 Bl 43 = Bt Bl 47
6 fnixi=2, nly?) =9, then nix 2y} = ...

AlG TRE a1 Rl 7
@ The range of the set of the values 7, 3, 6, 9and 5 = ...

Al 3 &l 4 - 212
@ Ity exandy=2whenx=8 theny=3 whenx=.......

Al 16 &2 & 24 Bl s
Second:
Al EX2Y={(2,2,2.5.2,7)) Find

First: Y . Second: Y = X

g Ifa b, candd are proportional prove that:

Third:

al X =142, 38,55, Y =44, b8, 10} and R is o relation formr X to Y where aRb means “._’-1
torall a ex, LY.
First: Write: R and represent it by an arrow diagram.
Second: Show that R [s a function.

g Find the number that If we add to each terms of the ratio 7:17 if becomes 2:3.
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Fourth:

a0 X =1{1,3, 5 and Ris a functionon X, where R = {{a, 3), (b, 1), (1, 5} }. Find:

First: The range of the relation
Second: The value nf a + b

Y = %and y = 3 when x =2 . Find:
First: The relation belween x, v.

Second: The value of y whenx = 1.5.

Fiith:

a4 Represent graphically the function fix) = 1x-3)2 , X & [0, 6] from the graph deduce the

vertex of the curve , minimum value of the function , equation of the axis of symmatry.

8 Caleulate the arithmietic mean and the standard deviation of the set of values 8, 9, 7, 6

and 5.

First: Choose the correct answer from the given :

a The point (3, 4) lies in ......... quadrant:

A firsl Jﬂ second J{iﬂ Lird 2 fourth
é e 15 0ONE Of the measures of the dispersions.

Al The median I The arithemetic meun

& The srandard deviation B The made
o Ihe third proportation of the twix numbers 3 and 6 s ..

al Bl o 4> & 12
° Fnix) =2, n(y « x1 =6, then niy”) = .........

A 4 2o & 16 2l 12
0 The range ol the set of the values 7, 3, 6. 9and 5 = ...

al s & 4 L 212
é [Fxy =7, then ye — ...,

Ad % M -7 8 ¢ B x o7
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Second:

Al 11x=12,5},Y=1{1,2},Z=1{3}. Find:

First: n (X x Z) . Scecond: (Y MX 1% 7 .
g If bisamiddle proporational between a and ¢ prove that:
a-b b
Her ber

Third:
al HX=013,45,Y=(1,2 3,4, 5, 6}and Risa relation from X to'¥ where a R b means
a+~b=7 Forall a €x, 6 €Y.
First: VWrite R and represent it by an arrow diagram.
Second: Show that R is a function.
gl 113a=23b. Find the value of: zﬂ
Fourth:

al Xt =4x +b and [(3) = 15 find the value of b.

o+ 2h

g FY =Xy =6when x =3 . Find:
First: | he relation between X, Y.
Second: The value of y when X = 5.
Fiith:
Al Represent graphically the function fix) =4 - X", X € [-3, 3] [rom the graph deduce the

vertex of the curve, maximum value of the function , equation of the axis of symmetry.,

g The following frequency distribution shows the number of childern of some families in a new city:

Number of children 0 1 2 3 4 sum‘
Nurmber of families | 6 15 | 49 | 25 |4 1600 |

Calculate the mean and the standard deviation ta the number of children.

=i

First: Complete:

. . { Merge Student’s )
@ The point (5, 3/ lies in ......... quadrant

a nix) = X1+ 8is called a polynomail of . degree

@ The range of the set of the values 4, 14, 25, and 34 is ...
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0 Ify=2x.theny & ...

@ 11 X=(2 4,6}, then nix?) = ...

6 g, 3y =106, b, hena+b= ...

Second: Choose the correct answer:

0 Ii Xy =7, thenys ...

A 8 x-7 x D x o+ 7
4
é If 2, 3, 6.and X are proportional , thenx=_........ .
AlS 818 &z 3
e li2a=5b, then ; S
i K a: Bl
2 k] 5 -

6 s 15 0NE OF the measures of the dispersions

A the arithemetic mean
£ the mode

B The range
B The median

@ inx) =5, nx=Y) =10, then niY) = ......

Al 4 ail 3
@ It x = [1], then xj ==
A T &1

Third: Put (V") or (X):

Slo B 1
&l (1,10 &l

@ 1 the relation of £ =111, 3), (2,41, (3, 3], then the domain of the function {1, 2,3) ()

6 i Yex and y = 6 when x =3 then y = 2 when x — 4 Eo)

3 ; S
6 HL(x-K) = 36 [or o set of values whose number equals 9, then G 4 [ )

ﬁ The intersection point of the straight line f(x) = x +2 with X-axis is the point -2, 01 { )

é If fix » Y then x is called the domain of this function (.
a The arrow diagram from X to Y is a function ( )
le - o
2---‘_. eb
\
3————e8
X Y
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Fourth: join from Column (A) to Column (B):

A B

@i, D€ 2,1 X {1, 4 ) thenX=......... @ @ ¢
@ If The Function f Which (X} = X - 4 is represented 8raphically By a. ® |
Straight Line Passes therough the Poinl (a8, 2)thena =........
@ LI LI Y @ (@ 10
2 4 16
@ 1100 =5, then £(5) + f-5) = .occo ® (@ i
@ The third proprational of the two numbers 4 and 9 is ......... e (e 2
@ In the oppaosite figure the equation of the line of symmetry sx=......@| |@ &
'
v -
J—d
e ——
2 79 7 3
2
_2 !
L 4
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Al 1 B oy 2
o L i e

@ IFSin x = —, X is an acute angle then m (7 X)=— ...

A 45 Bl 60
&30 B 90

e The distance between the two points (3, 0), (0, -4) = s
£ 4 &l 5
£ 6 & 7

@ IfX+¥=05, Kx+ 2y =0 are perpendicular , than K = ..........
M -2 8
& &l 2

@ A5, 71,B(1,-11, then the mid-point AB s ..........
Az, (3,3
& 3,29 M 3,40

@ The equation of the sraight line which passes through the paint (3, -5) and parallel to Y-axis

Al =13 A y=-3
= y=2 Bl x=-5
Second:

o Whithout using calculator prove thal sin 60° = 2 sin 30" Cos 30"

4 Prove that the points A { -3, -1}, B ( 6, 5), C(2, 3] are collinear

Third:

& If4cos607sin 30" =tanx . Find the value of x; then x is an acute angle,

& If the mid-paint o AR is c(6, -4) then A (3, -3) Find the point B,
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Fourth:

& I he straight line L| passes through the points (3, 13, (2, K) and the slruighi line L2 miakes
with the positive direction of the x--axis anhgle of measure 457 . Find the value of K if
Ly 2L,

g ABC is @ right angled trigngle at, AC = 6¢m , BC = 8em find
First: Cos Acos B -sinAsin b,

Second: m ( / B).

Fifth:

A Find the equation of the straight line which slope is 2 and passes through the point (1, 05

a Prove that the points A3, -1}, B (-4, 6}, C (2, -2} which belong to an orthogonal certesian
co-ordinates plane lie on the circle whose centre Mi-1, 2. Find the circumference of the

circle,

> R Model 2
First: Choose the correcl answer;
@ 2sin3vtan oo =
i |
A3 B3 (= D!

= -
@ Ihe equation of the straight line which passes through the point (-2,-3) and parallel to

S .

=2 ). P [ Jo—— 9y 3
@ If Cos x= ”"’;jT . X is acute angie , then sin 2x = ...

Al ] 8 v 3 - o

@ A circle of centre al the origira point and its redius is 2 unit length which o?the following
points belongs to the circle ¢
M -2 H 245 8nan & 0,1)

@ The perpendicular distance between the two straight linesx -2 =0, x + 3 =0 equals .....

A A s L5 A3 3
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@ =, 1—;-:111;: the slopes ol lwo parallel straight lines then k = ...

Al 6 8 4 g2 =P

Second:

a4 fecos Etan 30%= Cos * 45° find m(_~F}, £ is a cute angle

# Show the type ol the triangle whose vertices A3,31 m B i1, 51, C/1, 3) due Lo its side
lengths.

Third:

A Find the equation of straight line which passes through the points (1, 3}, (-1, -3) and prove
that it is passing through the origin point,

g |fthe point (3, 1} is the mid-point of (1, v}, ix, 3) find the point of (x, v).

Fourth:

. Findthe equation of the straight line which intercepts two axes . Two positive parts of
length 1 and 4 for x and v axes respectively  and find its slope

& ABCis a right - angled triangle at B AC = 10cm BC = 8em , prove that sin' A + 1 =2 cosC +cos A

Fifth:

Al prove that the straight line which passes through the points (-1, 3}, (2, 4) parallel to the
straight line 3y - X - 1=0

& ABCD is a trapezium JAD # BC mi/ B) = 90%AB = 3em , BC = 6em , AD = 2em . Find
the: length of DC and the value of Cos < BCD
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First: Put (v") or (X} ( Merge Student’s )

6 The distance between the point (9,0), (4,0} =5 ()
0 ITan E= 1, then: m (~ E)=45" i
o The straight line v =2 x+1 intercepts a part of length -1 for y - axis ()

i i i - i i

@ It AB L CD , then the slope of AB x The slope of CD =1 (hoth of AB and CD

aren’t parallal any axes) (1
(
@ 120 60° = (]
¥ o3 o
ﬁ If A (1, 2), B(3.4), thenthe coordinates of the midpaint of AB is (2, 3) o

Second: Choose the correct answer form given:

0 The distance between the point (4,3) and x - axis is .........

Al 3 Bls &l 4 B4
@ 4cos30°Tan 60° = .........
Al 3 & 273 Se 212
e If X +y=5,kx+2y=0are parallel , thank ............
Al -2 &l -1 ic B 1 >
e the points (0,1), (3, 0), (0, 4} «eis
Alfrom a right angled triangle B from a acute angled triangle
& from an obtuse angled triangle B are collinear
| & -—r 5 -
@ T AB / CD and the slope of AB =5 then the slope of €D = ...
"2 B3 g -2 1y -3
A 3 B 2 i 3 E 2
0 If sin x = 1, x acute angle, then sin 2x = ._.......
%
h v 3 1
oy 1 By (®
al L G a—
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Third: Join From column (A) to column (B):

A B
@) The slope of the straight line which parallel 1o x- axis is ... @ 10
@ sin?30°+ Cos? 30" = ......... » 0
@) I ABCD is a rectangle A (=1, 4), €15, 4) - ;
then the length of BD = -------. unit lenght
@ The equation of the straight line which passes through the. :
origin point and its slope is 2 isY = ... X
@) The equation of the straight Line which passes through the ;
- . . ® =
point (2, -3) , parallel x - axisy = .........
@ The value of 21030 © 0
1= Tan? 30° 2
Fourth: Complete the following
@ !If AB # CD andtheslopeof AB =1 then
5
The slope of (D =.......
A
@ The opposite figure: ABC is a right angle 4
> % Jcm

al B, AB =% em , BC = dem, then
SinC=........

@ If the point {0, a) belongs Lo straight line
3Ix-4y=-12 , lhena=......

@ If X cos60%=lan 45, then x= ...

@ The distance between the point (4, 3) and the origin point in the coorinate plane =.........

@ If the origin point is the mid - point of AB , A(5, -2) then B (.....; i)
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