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Introduction

Dear students:

It is extremely greal pleasure to introduce the mathematics 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 1o appreﬂiate mathematicians
roles,

This book sheds new lights on the activities as a basic abjective. Additionally,
we have tried 1o 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 baok has heen 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
consideration.

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

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

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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MATHEMATICAL NOTATION




Algebra

P | Relations and Functions

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”



v Cavtesian product of
twitr non-empty sels,
Key terms

Checbieree] pasie

A armow diagram.

% 3 % 3 %

Relation,

ulc- Math =

A cartisian product.

A cartesian ciagram.

Yo have presvicasly studied relation between two vanables x, v

Wwhat ruu‘ll tearn @ Finda set of the ordered pairs which satisfy the relation;
y=2x-1Twhenx=0andx=1x=2

a Represent these ordered pairs graphically in the coordinate plane.

8 Does the ordered pair (3, 3) equal the ordered pair (5, 3¢
{Ltse the graph).

Fram the previous, ie notice:

‘ﬁ-ln each ordered pair { a, b}, a is called the first projection; andl
b is called the second projection.
12 Each pair s tepiresented by ane and only one poifit in the conrdinate

plane.
@ Ifa=h then (a,b)e(h,a), Whys
@ (a,b)=fab)
Iﬁlﬁ:.ﬁ}={&¢] thena=x,h=y
uciianl)
Findsx.yitix-2,. =03 y+1]

. -‘..-'-nll.'ii:iﬂn

=y+1 Sy =2

Drill

Fimd a and b in each of the following:

W @, bl =5, 9 B a-2,b+1=12,-3
Bk, [

& ob-31=02-a-1 & a-7. 2 =2k -1)
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B X=ta,b),Y=10-1,0,2 then find: X ¥, ¥ = X, Whal do you notice?

Tos find the cartesian product of the set X and ¥ which is denated by the symbaol

X = Y. write the sel of all the ordered pairs in which its, first projection is an element of
X, and its secant projection is an element belongs to Y, and it is written as:
Xx¥=fa.blx|-1,0,3={la,-1).fa,0)(a.3), 0, -1 th, 0, b )

Yo X =1-0,030% (a, b} = -1, aL =1, B (0, al, 0, b), (3, 0), (3, b))

S X*Y2Y =X

We can get X <Y and ¥ <X from the following tables

|I--J ] Fi ,hu-
el 3
1

mll'

\ Think:
b @ vhen xxvavxx:
8 . Are the number of elements of X <Y = the number of elements of Y X X3

We notice that ¢

@ 17 Xand Y are wwo finite and non empry sets then :
X¥Y=[(a,b):xeX b e¥)
@ xrvevxx where 52
n XX Y) =0 (¥ % X) =0 (X) *n(Y)
where n denotes the number of set elémens -
@ Ik meXxy thenk€X, mEY
@ 1f Xisa non-empry set,
then: X< X ={{a,b):a.b g X}
atndd written as X2 and i s read as (X rwo b,

Dar Makka El Mokarama for Printing and Publishing Studarts Book - first term QL




WX = (1LY =12, 31 Z =2, 5, 6} represent the sets of X .Y . Z with venn diagram then find:

First : W X <y oy 8By 7 iy
Cocomad: IX =¥ 1) 1y =, Third:= X =¥ (1
Fourth: (X=¥1 (1 {X x5 Fifth: Z =¥ = (X L ¥

- Solaten -

Firsl ¢ '3. X
WXy = (1) % §2, 30 = {(1.2), (1, 3)) 5 @

By <z=12, 31123, 6 6
= {(2, 2), (2, 51, (2,°8), (3, 2), (3, 5), (3, 6. %
WX x Z = (1% (205, 6)= (00, 2% (V. 5 (V. 6}
WY2=v=xy=(2 312123
= |(2, 2), (2, 3), 3, 2), 13,3))
Second = (X = Y] LY < Zy= {1, 25 11, 3), 42, 2), {2, 5}, (2, 6), (3, 2, {3, 5), {3, 6))
Third - X «{y [ Z)= =421 =01, 2))
Fourth: (X =¥) [ (X% 20 = (00, 20 00300 11 400, 2000, SL07. 613 = K1, 23,
Fifth - 7 -Y = {5, &} I v T b 4 A E— Complete

X ={2, - 1LY =4, 00, Z=14,5 -2] Find
oy Wy 8 x
B nixxd B novy & nz

The representation of the cartesian product:
.-! . m
. WX =11.2),Y 13, 4. 5] Find: X =Y. and répresent it:
First: hy the arrow diagram. Second: by the cartesian diagram,

o ! o Math = F'I'r.".paml.'{'.-rl.] G Dar Makka El Mokarama for Printing and Publishing



:':'u':h.rlj.l_'-n:

Kon Yo {1, 25 (3,08 57 = ({130, (0,40, 40,50 2. 30 2,4). 2. %)
Where the cartesian product of X = Y is represented by an arrow diagram, or a gralipical
net, as follows:

First: An arrow diagram

Diravy an arrow from each element that represents the

first projection | The elements ol s ol X

1 each elemen that represents the second projection e clemusdn ol =4 ol Y

1 - ¥ .'I: Y
H t » & Thearrow diagram of the cartesian product represents

each ordered pair by an arrow thatstars from s first projection
- L]
and ends at the secomd projection. TRacts )

Second: Carlesian diagram (the perpendicular graphical net, M1 L -4
On a perpencicular graph net, the elements of set X |s repre- B
L| sented horizontally and the elements.of set Y vertically. The in- !
lersection poinds of the horizantal and vertical lines ropresent | 1 ]2
the ordered pairs of the elements of the cartesian product X Y. XLy

w

- T
Mg
_;. UX=1[3% 4, 8)then find, X =X and represent it with an arrow diagram,
| - ~Solition]
| XxX=(3,4, 81 %3, 4, 8)
:: ={ (3, 3} (3, 4), (3, 8), ¢4, 3), {4, 4), (4,8), {8, 3), (B, 4), I8, B)).

:: motice in the figure: the ordered pairs are represented by arrows, and
{ the ordered pairs in which the first projection is equal 1o the second
{ projection as: (3, 30, 4, 4, (8, 8 are represented by a bunonhole o
show that the arrow comes from a pont and ends in the same point,

p Notice that: n(X) =3 thean (X «Xjl=1=3=19
.: In this case, the canesian product X <X can be represented graphically by 9 points where each point
A represents an ordered pair. But i X is an infinite set. then the number of elements of X+ X is infinite,

Think: How can you represent the cartesian product of each of the following?
MM, ZxZ Q= and R=E.

Dar Makka El Mokarama for Printing and Publishing Students Book - istterm @ l &



The cartesiem product of the infinite sets and its graphical

representation;
First: To represeni the cartesian product of N= N = (v, vl i x= M, v & N}

.. Drraw two perpendicular straight lines, one of them s x <™ horizon- _:t‘j Il
- - L L
tialy and the other v v* vertically and are intersected at pointo. |24 L
Plra ¥ Ml S oS H Y w25
e Represent the natural numbers N on each of the horizontal and ;‘ - | i
vertical straight fines stanting with the arigin point 0 which tepre- o -1 Lo S
sents the number zero, == .1|_ R

‘ Diraw vertical straight lines and honzontal straght lines from the
points which represent the natural numbers, you will get the opposite figure, and thus, the
poinks of mersechion of the set of these strangh lines are represented by the perpendicular
praphical net of the cartesian productof N« N,

Motkce thau Each point of this net represents one the ordered pairs in the cartesian product of
™M

For Example: point A represents the ardered pair (3, 2) and point B represents (0, 4),
Complete: point C represents the ordered pair (..., ), point C3 represents the crdered pair

PSSR =
Second: To represent the cartesien product of Z < # || | :. Lok I | ..
={ix, vixge Ly e ZX (L I ) 1A L ] [
We represent the set of integers on each of the two — | te = .
horizontal and vertical straight lines where the point & = | o | | 'y
{0 represents the ordered pair (0, 09, L -p i (- 1711 "J' IR
Thus, each point of the net points represents one of 2 I. ] tte et 8 L '
the pairs in the cartesian product £ = Z i = s
This net is known as the coordinat plane of 2% 2, — i I
sl — ] e - |
1 A |

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, vl i x g v & Q)

Draw a perpendicular graphical net and represent the set of rational numbers QQ on the -
two horizontal and vertical straight lines, then identify the points: A (3 ;J, B i- ; 4},
Ci-3, - %J and [ E-E %J

o ! o Math = F'I'r.paml.'{'.-rl.] G Dar Makka El Mokarama for Printing and Publishing



Fourth: Represenling the cartesian product RXR = [ix. vitx e R v e Rl
the et of real numbers can be represented on each of the two

herizontal and vertical straight lipes, and point O represents =e=iassiest o 1 st quadrent
x<l.y>0 ! Oy =i

thiz ardered pair lo |, o).
-

The horizontal straight line x x is called the x - axis; and the

-

vertical straight line v v Is called the v - axis.

Then, the et is divided into four parts (quadrants) as in the
opprasite figure:

Wzl

Draw a perpendicular square net of the caresian product B = K, then tell the quadrant or the

b axis where each of the following pasints is focated:
4 A3, 3L B (5 -2)C - <2, D=4, 3) B0, - 3),F (2, O

(2,00 i the located on x - axis.

Solution i A 1 i
: : - +F= :
A 13 30 s located in the first quadrant, |—4 4. 1= y Ll
I I | I
B (% -2 is located in the fourth quadrant. =1 WE I
C (=4, = 2} is the located in the third qudram [T | 1] ¥ %
=1 e (i al-er |
0 -4, 3 s the located in the secand qudramt | % B3 BT 30 8
I | I
E i), = 3F i the locate on v - axis I :':.4!. r—ti [ I o
)
| f !
| I |

WX =]-2, 3] find the location which represents X = X,

Show which ol the following points belongs to the cartesian product of X = X
A2, B -1 C0-1,.4) and D -2, 0)

Fl

~ Exercises 1-1 /=

First : Complete the following:

@ iia+s N=0.h-Nthena = . ... h=_.
@ Fosy =02, VT thenx=.....,y=

Dar Makka El Mokarama for Printing and Publishing Students Book - istterm @ ’ &



@ -1 =@ yedthen x+2y =

@ inxh=9 thennXi=. ...

@ 1%y =102, 8), (2,9, (3, 6), (3, 9), (5, &), (5, N}, then

Seconmd: Choose the correct answer from the given answers:

. FniXi=3, niX =¥ =12 then n (Y] equals: ...

W 9 815 B 16
@ 13, 512 12, 6] = x, B) then x =
g By, o s - 3
‘ If the point (5, b - 7) is located on the X - axis then b =
W 2 s - B B 12
. It the: point (x- 4, 2 - x} where x € £ is located In the third quadrant, then x dguals:
ol 2 ] L X3
third:

@ i % =12, 31.¥ 13, 4, 5} then find:
IH' % Y and represent it by an armow diagram and aned a cartesian diagram

B ixo< v & vy By =y iy
@ 1% <Y = {11, 10, 33,01, 54 then find:

- Xy iy« x =y
@ 1 X = (3, 4L Y = (4, 51, Z = {6, 51 then find:

W<y Nz Bix-nxz 8 oy

. ldentify the following points on a perpendicular graphical net of the cantesian product B < R:
A4, 5) B(6,=30 C=2, 70 D (=1, 6) E(=4, -5} M (D, 6), K9, ]
Then mention the quadrant that each point is Incated on the perpendicular graphichal net.
O the axis It belangs to.
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In the festival *Reading for AllY, five

students represent the set of X ={a b c . d Q
. &) weni 1o the school Iil".lmrj.- to read some 1*-*
hooks which are represented by the set Reading for all
¥ = | science; literature, culture and history) |
stuclent A reard a book in science and a book
i culture, student b read a book in histroy, student ¢ read a fiterary
baok, pupil e readl a book of the historical books, but student d didn')
read any of these books.

@ Write the privious statements (1 the form of ordered pairs from

XtoY.,
@ Represent a set of the ordered pairs in the form of an armow

ciagram.
Natice that: The exprossion " read” connects same of the elements of the sel
% with the elements of set Y, and it determines a relation X =

between X and ¥ which is denoted by the symbol £, This |8
relation can be represented by an arrow diagram - as shown
il the opposite figune | whene we deny an amow beginning |
friam thes stisdent and ending at this type of hooks he rearls. | &
W can also express the relation from X 10Y by the net of the following
ordered pairs: |

(ia, Schencel, (@, Culture), (b, Histroryl, (€, Literature), (e, History)).
This set of ordered pairs are called the relation R.

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

g WO
HX=1{1,1,2]Y¥=12. 4 6, 8], and R is a relation from X 1o Y where
aRbmeans:sh=2a+ 4s, foreachae X, bey

Write and represent H_-:;:lm:é_ln an arrow diagram and another by a
carlesian diagram,

wWhat you'll learn

Je A relation of serof X 1
ths sest of ¥

A relatlon from a sel
o it sell,

Kay terms
¥ Relation,

Dar Makka El Mokarama for Printing and Publishing Studarts Book - first term QL



nl - .:"_-!;;Illﬂhlﬁ: . [ TE
When: A = -1 N B Y RIP a )

; - RS
When: A =1 SoB=2x T 44=6 . (Y

§ When: A =2 2 B=2x2+4=8 . T

l! S R=E1, 20 00, 6, 12, B Al ._-i e |

Graph digram

From the previous, we deduce that

a' The refation from X taY where X, Y are two non-emply sets is a relation, connecting some
or all the elements of X with some or all the elements of Y.

‘ X =¥ is the set of ordered pairs where the fisst projection in each ordered paie belongs to
X and the second projection belongs Y.

@ /1R is a relation from X 16 Y, then R = X %Y .

The relation from a set to itself

If R is a redation from a set X to X Gitsell) then R is called a relation
o Xand R C X xX,

If Xo= {2, <1, 0, 1, 2} and R is a given relation on X where a R b means :

Thiis anaariiksce ks (1T .|||.h‘.. MR ] il il ||--f|_!||' L"-.-'.Lh {Ji.a . I_'!l E X
Write the relation R and represent it by an arrose diagram and also by, canesian diagram.
Soluibion

B f=2,2), (=1, 1,40, 011, =1} (2, «2]}

o ! o Math = F'I'r.pal‘:]t{'.-rl.p G Dar Makka El Mokarama for Printing and Publishing



WX={1,2 30LY =12, 21,47, 52}, and B s the relation from X t0Y where 2 B b means <
ta is a digit from the digitsof b ), for cachae X, bhe Y

First: Write R and represent |t by an arrow diagran and also, by a cartasian diagram

secomd: Show which of the following relasions are correct and winy!

| R 52 2R2I IR47

Exercises 1-2 2

a WX =112, 4,6, 100, and B 15 2 relation on X, where a R b means (a 5 a multiple of b),
foreach of a, b e X. Write R and represent it by an arrow diagram and also, by a canesian

eliagram.

e WX =24 57LY=14 5 6 7, 9 and B is a relation from X 10 Y where a B b means (asb)
foreachofl ae X and b e Y . Write R and represent it by an amow diagram and also, by a
cartasian digram.

@ Fe=103LY=1, -:~.: ':'T'I and K is a relation from X to Y. where a B b means «The
numbet a is the multiplicative inverse of the mimber Lis for each of a g X, b Y, Write B
and represent it by an arrow diagrm and also, by a cartasian diagram.

. X =41,3.4,5),¥ =41, 2, 3. 4, 5, 6] and R is relation from X to Y where
a R b'means «a + b = 7= for cach of a £ X. b Y. Write R and répresent it by an ammow
diagram and also by a cartesian diagram.

@ X =11,01,23,¥=10,1,4 6 9 and R i< a relation from X 10'Y where
a R b omeans «a” = be for each of a € X, b € Y. Write R and represent it by an arrow
diagram and also by a cartesian diagram,

@ 1 X=12.-10,20¥ = {1 1 1,3, Bland R is the relation from X to Y whero
a Rbmeans «a' = b foreach of a € X, b Y, Write R and represent it by an armow diagram
and also cartesian chagram,

X=12 3 4LY¥ =106 810,11, 15] and R is a relation from X 1o Y. where a B b means «a

divides be for eah of a &£ X, b €Y write the relation R . X
G The opposite figure: R
Represents the arrow diagram of the given relation R on the set D.‘. O

K=11, 2.3 4, 5], Write the relation R and represcit it by a cartesian
diagram,

'O
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Concept of the
function,

Symbalical expression
Of thar funcion.

a Wiite each relation and represent it by a canesian diagram.
Which of these relations satifies the tollowing condition: each
element of X is connected o only one element of Y

Key terms
o Furndclioms, L -
15 Damain nfﬁﬂiiﬂﬂn-'
i Cocgniai) A relation from X to ¥ is said ta be a function if:
Range

Each of the elements of X appears only once as a first projection in
one of the ordered pairs of the relation,

The Symbolic representation of the function:
@ The tunction is denoted by one of the following symbols: { or m
orf O or... and the function | from the sel X to the set Y.

is written mathimatecally as:

==Y and is reac as; «f i o fuction from X 1oYe,
MNotes:
@ 1f £ 1s a function from X to jsell, we say that | is a function an X,

@ If the ordered pair (x, y) belongs to the functicn, then the element
y ks called the image of the element x by the function §, and we
express it by ane of the following twao fomms:

R, e i 1% |'|"'.1I'| A5 1 b Ienctoen: | ITERS B QD

£ Tivi=y Wil i 1A & fmotierwelemid 1g) =

Q_l(_‘- Math = F'I‘(‘:paratnrH A Dar Makka El Mokarama for Printing and Publishing



If ¥ b5 a function on X where: X = (3, 4, 5. 6l and f 31 =3, i (4 =5, 1i5 =4, T (Bl = 5.
Represent f by an arrow diagram and also, by a

X
caitesian diagram, : i
- " i = - "
-ﬁutu'l'ltm‘ - it L
: " o t} i A3 %
f=|13, 3L 14, 5), (5, 4], 6, 5)) HEXIN

Carlesfan dagram

X 14
@ ' X =11, 2 3 4} which of the
rollowing arrow diagrams represent
a lunciion on the set X! (5 it
% % X
(] ™ L B -
. Which of the following ot ¥ ! 'f |
'r. * R R R T I-
cartesian diagrams represent a [ § R T ] i L}
fuction from X oo X. " x ': M AL r.' mmmks
EEHE R R o I O | I S S
i 1 iz

Think: Is every relation a function? Explain your answer and give examples.
The Domain, the codomain and the range

11 i a function from X oY,

Lo feX = ¥, then

The set X ie called the domain of the function |

The set Y s called the codomain of the funcrion §

The set of imapes of the elements of the domain of X by the function |, is
called the range of the function.

For example: I {: X -

XK=, 3LY=12 3. 5. 7L [= (-1, 2}, (3, 5 12, 7)) then:

’ The domain of the function fistheset X = -1, 2, 3]

a The codomain of the lunction {is the setY = (2, 3, 5, 7

a Thie rarggee Of the functicn 1t the st of the images of the elements of X by the function T and egpual i
[3:5. 7%

Mote that: The range is a subset of the codomain of the function,

Dar Makka El Mokarama for Printing and Publishing Students Book - istterm @ ! &




X = {2 3. 4LY = [y iy E N, 2 =y <9) where N is the set of natural numbers, and R is a
relation from X to ¥ where a R B means: « a = %I:u for each of a € X, b €Y, writi B and
| represent it by an arrow diagram show that R is a function from X 10 Y and find its range.

1,

o) =

| - -Selution,
| Y=1{2,3,4.5,6,7,8 R =1{i2,4), 13, 6), (4, 8))

| R isa function becagse every element of the X has anly one arrow coming -
out toone element of Y.

The function range = {4, 6, B}

A

. Which of the following relations represent a function from X 10 Y7 If the relation represents
a tunction, then find the funchion ranged,

X ¥ X ¥ T

| I'-j: | w}

n+ R s 2| |4

h #0) 13+ 1 3= 9
ﬂ, E': F;,

@ 11 X =12, 5 8LY =10, 16, 24, 30} and R is a relation from X oY where a R b means
=a |5 a factor of be for each a € X, b £ Y. Write R and represent it by an arrow diagram
and by cartesian diagram Is R a function? and Why?

o X ={L0,4, 7Y =135 6 and R is a relation from X toY where a R b means «a +b < B
for cch a E X, I E Y, write B and represent it Ijr}r a1 ArTcmay dlldh"'ﬁlll'l- and alsg, by a cartesian
diagram. Is B a funciiond and why!

-o HX={1,2,4, 6, 10 and & 15 a relation on X where a B b means; 3 Is twice b* for each
ota, be Xk Write R, and represent it by an arrow chagram and also, by a cartesian diagram. Is R
a tunction? and why?

-' HWX=(V,2,3,6 11 and B is a relation an X where a R b means: "a « 2 b = an odd
number “for each ol a, b & X; write R and represent it by an armow diagram. s & a funciiond
apirf wtned

o ! o Math = F'I'r.".paml.'{'.-rl.] G Dar Makka El Mokarama for Printing and Publishing



In the funclions iR =~R, f, =5
fFR=R . f,ixl=3x-8
ER=R, fixl=4x25x+8

We notice that:

. The domain and the codamain of the function is the set of fhe;

reéal numbers R
. The ruderof function Gimage of x) is a lerm o an alpebai expression.
@ What the power of the variable x in the previous functions?
The function f: R = R where:

fixt=a,+a x+a,x +.+a x"wherea,a,a,..a ek

ne N, a + 0, is called a palynomial of degree n.

And Hrus: the degree of the polynomial is the highest power of the

wariable in thie funetion fule.

. Which of the following functions represents polynomial:
W=+ 43 @R E= 47

@Gt eV 48 ) Fienilxe-2)

@ 1ii:R ~ Rthen mention the degree of the function in the
following:

& flxp=3-2x g =% -3
& it =wte- 2x% oy fx) =t e 3K

‘ What you'll learn

.

TS S !

The Niaear function
and its graphical

represeniation.

Key terms
Pesbymyomial
funetion,

Limear furwtion,
guadratic Function
The gragshical
regwesentation of
funetion,
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I£§ (x) = x2-x + 3 then find: £ (-2), £ (0), £ (v3)

- -Solition - -
i sxtox a3 L2 =224 3442439
(=3, (VF)=(WT)-vF 43=6(-¥7

I fix) =% - 3 x ,  Blxl=x-3

M Find fiv2a+3pgiva) B Provethatf (=03 =0

Linear function

Definition
The function i: R = Rwhere fix} =ax+b,a be R 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 = B fix) =2 x -3

L i B ]
. .::L'nlj.m::ln o

i =2 x-3 i
‘ .
e f) =0-3=23, fiN=2-3=-1 {(2)=4-1=1 el H .

You can put these ordeted pairs in a table as the following: 5 g /: Tl
H

X Be 1 2 f -
y=1fxl -3 94 1 Vvt

The ardered pairs of the cartesian product of B = R is represented on the scuare net,
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Remurks:
0 It s encwigh to find two ordered pairs belonging to the function, 11 is prefered to find thivd
ordered pairs o check the graph.

a f: R = R {(x = ax where a= 0 then it represents graphically by a straight line passing
throwugh the origin (0, 0)

=

Drill
Reprsent graphically each of the following functions;

'!:lei=x+2 ag:gl,m:'ix. Gl‘:ﬂqur:—lx

Special caser f 1R = R {ix) = b where b € R

'
¥
then {is called a constant function, =
2 3
Forexample: 1-(x) = 3
and i1 1§ written as y = 3
. i X
M <} N 2 < U T
y=1xk 3 3 3 vy

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

-

Dirill
Represent the following functions graphically:

.fm:i ef'm:—-i olh;r:i.l QTIH}:E%

The guadratic function
The function R — B where fix) = a x* + b ¥ + ¢, a, b, ¢ are real numbers, a= 0
is called a quadratic function and it is a function of second degree.

The graphical representation of the quadratic function.
e
= Nl
Represent graphically the quaclatic function §, where { ix] = x?, x g R consider x g |- 3, 3]

_‘i- I I[ o

L] =

identify some of the ordered pairs (x| f (x)) which belong to the tunction f where x g R and
that the interval is | - 3, 3l gives some possible values the vanable x,
{-N=Gf=-D=4f-1=1,10=01M=1 =41 31=15
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8 L B e =
—_— T e T | ' .‘
o408l lale %
e : WL Rl rey
ldentity in the cartesian plane the points which represent these : ' o
ardered pairs, then draw a eurve passing through these poines. ""H; % G

Notice that:
a The curve of the function | s symmetrical abour the y-axis and the equation of the
symmetrical axis isx =10
0 The coowdinate of the vertes of the curve s 6 00 and the manimum vilue of the function =0

P WO

Represent graphically the quadratic function { where:
((Xz=-x*, XNERwherex & |- 3, 3]

o

He;:-mt the :;rmwmus solution steps:

. —
21024

5 —4'-1|ﬂ 449

From the previois dr’mmg we notice:

0 The curve of the function | is symmetrical about the y-axis, thus, the equation: of the
symimetrical axis isx = ()

ﬂ The coordinate of the vortex of thee curve 1s (0, 0) and the AR value of the function =0

Exercises 1-4

First: Complete the following:

‘ The linear lunction given by the rule y= 2'x - 1 is represented graphically. by a straight line
intersecting the y-axis ab the point ...

' The finear function given by the fule y = 3 x + 6 is represented graphically by a straight fine
intersecting the x - axis at the paint

1 the point (@, 31 1s located on the straight line which represents the function 1 ; R = K
where fix) = 4 x - 5 then a equals ...

Second. O If f: B == R, mention the degree of f then find 742 , {100, §4 %-b when:

o fix)=3 W iixie3-2x% Bl fix) =x%-4
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6 Represent grapically the following linear lunctions and hind the points of intersection of the -

straight Hine by the two coordinate axes:
o fixi=2 % -Wl'{m:-+1; i =2 %+
B fix} =2 - % = =1x.1 Wixy=-2%+1

ﬁ Represent graphically each of the following functions and from the drawing deduce the
coordinate of the vertex of the curve, and the equation ol the symmetry axis and the
minimum and the maximum value of the function.

W ()= %2 2 wherex & |-3 , 31 'ﬁﬁ,x f=ix =2V where x &l =1,5]
Bioo=x2e2x+1 wherex -4, 2 Wini=2-4 where x e | -3, 3

{..:‘.:Tl rnect HH with [EL’I].]!_:'I-!()E}F
Liging computer programa: a . -

There are many Iree computer programs to draw the curves and solve the equations: It s
available on the worldwide web, such as the free program Coal cbras its arl is:
htlp:-".l'ww'.'.',gw,:gehr;!.:rru, the [rOgram suppsorns Arabic language,

By wsingd the program, represent graphically each of the following functions:

ali:-.ul-ul ahxi:.ﬁ-lx
Qnmzx—'.n-; aﬂ?ﬁ':-’r-f{x-x*’

ﬁ A Pavernent company. gets paid 100,000 paunds dised fee) then 30 poands for each meter, IF X
ithe length of the paved road in mesees) and Y i (the total cost thar the company recieves),

— LNl

Figarre (11 Figuie 121 Figune L34 Figre (41 Figure 15)
3 Fired The figuré that represents the relation between x and y is the figure number ........
R Socont Which of the following relations represents the privious infrmaticn:
My=3x Ey=30c+ 100000 By=100000x4+30 0y =3000000x
Mt Wnte an essay aboot the great efforts of our country 10 impeove and pave the roads 10 be
faster and sdfer. Discuss what vou should follow sach obeving traffic laws and keeping the roads

e

bk
-

cloan aned safe
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ﬁ FX=10,1,4, 7LY =11, 3,5, 6}, R 15 a relation from X oY where a R b means:

ed + b < bs foreach of a 2 X, b ¥, write R and represent it by an arrow diagram and by

cartesian diagram. Is R a function? Tell the reason,

ﬂ Represent graphically each of the following functions:
N T =3x-1 B V=2
& fixl=x"-Iwherexgl-13,1] o fixd=1-3x+xwherexg -1, 4]

e While Karim was reading a book, he found that atter 3 hours 50 pages remained, and after
b hours, 20 pages remained. 1 the refation between time (11 and the number of pages (b |s
4 lingsar redation
& Represent graphically the relation between | and b then find the algebraic relation
hetween the two variables.
W What is the time that should be taken to finish the book?
£ What are the number of pages remaining when Kanm began (0 read?

' The opposite figure : Represents the curve of the function 1 where:
lixd=m =%, i a0o=4 units
Find:

A The value of m.

1] The coordinates of b and ¢

£ The area of the mangle with verticesa , band C.
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Unit 2: Ratio, proportion, Direct
Variation and Inverse Variation
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What you'll learn

—= REatin
- Propeiics ol ratio,

Key Terms

¥r Antecedont

T Consegquent.

1 The two terms of the
ratin

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

fuwr evampde: | there are 4 bovs and 3 girls
s the ratie between the number of hoys
1o the number of girls can be weillen as 4
i or —;- Generally, if a and b are two
real numbers

Then, the ratio between the two numbers a and b

Can be written as a 1o Bbor a:b or %.

a will be called an antecedant and b is consequent and a and b
together are the two terms of ratio.

Complete and answer the questions:
o ks the ralio changed IF each of 18 bava terms B multiplied in 4
fixedl amount not equalling to zero?

{3

—

i | i

a s the ratio changed if you add a real number to each of its two

termsy

1
@i =2 1sa=3b=5qfor the values of a and b?
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=% LRI+ =241

Px-2x=22-21

Find the positive number which  we add s sguare (o each of the two terms of ratio 5 11 it becomes
31 . -

= Exercigas (2-1) 48

’ﬂ Twir integer numbers, the ratio between them is 3 0 7 and if subtracted 5 from each term,
the ratio between each of them becaomes 1 : 3. Find the two numbers?

Twas integer numbers, ihe ratio between them iz 2:3, i vou add 1o the first 7-and substrac
friom thesecomnd 12, the ratio babween them becomuss 5 @ 3, find the two noembers?

-ﬁ Find the number that of subiracted thrice of it from each of the wo terms of matio %

the ralio becomes 3

a Find the number which if ifs square s added 10 cach of the two terms of the ratio 7: 1711t
becomes 4:5,
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;f—E = {;— then it's said that a, b, ¢ and d afe in proporion.

il e

— — If a, b, c and d are in proportion, SF
What you'll learn
% Definition:
: :m‘pm:f_: o The propartion is the equality of two
' ".' ralios or more,
PO
fr Conlinued propertics
P i
In ratio - = 3
- So, @ is called the first proportienal, I is called the second proportional,
R rhportiaa ¢ is called the thind proportional, and d is called the fourth proportional.
s First proportional |
¢ Second proportional a and d are called extremes, b and ¢ aré called means
#¢  Thind proporional - .
o Fourth propartiona The proporties of proportion
- Exiremis .
75 Means first: it % = % then:

@. .

@ =mc . b=md where mek

a ad = he iproduct of the extremies egquals product of the means)

b
®:-;

Check the previous properties by giving numerical examples of

YOUT 0w

Second: If: ad = b ihee 'ﬁ* = %
i B

fem b

Check the proporties in the following numeric example:

Your kriow that: 4 =8 =2 % 1h

L 5 e —
'.I'EF-"'I_ r T
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I

_ 2., . . ey
If — == find (he value of the ratio:
L' :l 'l:r' ak |
Consider x = 2m, v = Im Iwhere m constan! = peio)
i L bdmedeim 1Fmo 5
hg_d.-. iy Mo = -Fm_
-— =
Divicke the numeritor and denominator on y, then substitute for the value of e
%
. .'t'-'—:,'-: 3.%.3
The expression = — = — ——+ Complete = —=—
S5 ] -

L -]

-
sdwx= 12 %16 [product of the extremes = product af the means]
Tk o= '“Th' =44 .. The lourth proportional = 48

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

Schution

Consider the number iss e, 3+, Hexn, Hex 124 xaremn pmpnrtinnal
J+x B4 x

; - A+ RIS R =3+ x0T+ %)
F+x 125 %
40 & 13x% + x5 = 364 T5% + 5~ 15% = 3% = 40 = 3h
2x =4 L =
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g A Find the second propartional of the numbers 2, . .. 4, 6

M Find the third proportional of the numbers 8, 6, . ..., 12

. A 1 .
a If 5= < findthe valueof 7a+9b;4a+2b
; #
i A e e
Th == C My, My, _ER
AT E IR e

Iﬁﬂ'ﬂi e — 1T ‘"‘ Ihl" rﬂljﬂﬁ
|'|1.'r|rr|‘| m, =% m, = —

L] i .
For example: |1 i = = = multiply the first two terms of the first ratio by 2. multiply the

twirterms of the second ratio by <5 and multiplying the pao terms of the third ratio by 3, ihen
2a - Sb-+ 3¢

2T = one of these ratios
2w fatuy

|2 2a - 5B+ 3¢ = one of these ratios

g2 i o O |
il ] x v I ] 1 v iti i & -
If:a, b, cand d are proportional quantities, then prove that e T
Solstion. :
= lasl, o and d are proprotional guarntities . {— -—

Multiply the first twi means by five and the second means by 3, then the sum of antecedents
and the sum of corsequents = one of these ratios .
. -t R
h = M
Multiply the two terms of ratio by 3 and the second by -2 then the sum of antecendents : the
sum of consequents = one of these ratios |

= i of these ratios in

£

ey = v o these ratios {2
o an - 2o -2
LT T i - 2
Fecary: (10, (2} - = LE.D)
L Sho= i - | Rd -+ g Ghs3d Q )
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2mthe 5= -hllll.rln

a i
Consicler - = - =m swhere ma s 3 constant EX[IFESSEIN

a=hm ye=dm anel substitute in both sides,

i § = prove that ;

fgpy A tE . 0ed WL Lo T
Fist ——=—3— Second: = —p—= =

' I
Hint Consicler 'IE- = % = where m 15 a constant expression 2 zero and complete ar in any

et way.

Continued proportional

2, 6, 18 are three numbers, Compare bébween the proportions =, 5

e Is there a relation between (61" and the product of 2 = 182

a2 i

6 If YO ﬂ:-'-l',l!.‘j:’_‘{" the number 6 with (-6} is there 3 relation between (-6 and the product of
2= 18

Definition:
The quantities a, b and ¢ are said to be in continued proportional if:
';.“ ‘-'r:—ﬂ is called the first proportional , bis called the middle proportional,
and ¢ is called the third proportional, where : b = acor b = =+

Find the middle proporional between 3, 27

- Solitien -
The middle proportional = +v 3527 = + 4
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e

If b ts 2 muddle proportional between a and ¢, prove that ; —————— = —
e -
- Soltian - -
b is middle propartional bedween @ and © Leoa, by in continued proportional
al h
Consider §F=—=m h=cm

i=hm=emEm=7¢c m

‘E_h] Em‘*r:rn-'
LHA = = == &
| R Ll n e S
= Ame e )
e Bl m? i
o [ #+1)
m e
RS ="7 === Z (4]
L .
a =h i
From (1), (2] we get -
= =
z i b i 3 -
Consider: F=—= Ly T
- 3 N ] I’: * -
From the {jrst ratio and the second ratio mf e ——— =1 HS
P
¥ & b o 4 -
St R =R .5

Fresem €14, {2)

Drill

Ita, b, ¢ and d are in continued proportional . Prove that

e Hn Wi & i
b=t Beow dad

Hint Let 2 - el aim

i

then c=dm , b=dm?, a=dm? complete
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FEXercises [Z-2)

i w X &y
L]

olf: - Prove that each ratio is equal to 2 (unless: x + v =0 Hren Find %y 2
L " o

5 ks . diy-bs S
e W =5 =5 =—— —— then find the value of x.

ﬁ lia:b:c=5:7:3anda+ b=27.6 then find the value of a, b and ¢

) i x, v, z and [ are proportional quantities then prove that :

R

. =3 gl
' 5 e 3. et p o X
"{z+i"1:l=_'ir;:"_q':_:'_ 'H "l'III AL =Tewd
LY - = -
U5 K ;- =4 =L then prove that:
o e
" B e @ v I = 2y

ﬁ If a. b, c and d are four real proponional guantities.

then prove that:
o et 3 N L
N BT o= (v iy .2 = ETT

e H b Is the middle propartional befween a and ¢, then prove that:

neber 20731 c®

— T I]} — T e -

(LI b TR i B

ﬂ lia, b, candaredincontinued propocional, then prove that:

ph-cd A=< . At b
gt b A |
A cl e it bl
< B+l - o 2 i - i

6 If : 500 bh, 7o and 8d are positive quantities in continued propartional |

Za T ob

Sa
Provethat i\ sa =V 7o.m
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hat you'll learn

Chirect vanation
Iverse varmlion
Difference between
diredt yakation and
irvveras wiraieor,

Key Terms

Wiriatian
Diiract variaton
Irverss vargation

Direct Variation and Inverse Variation

First: Direct variation

A car moves at a uniftorm velocity (V) 15 mfsec, IF
the covered distance (d) in meter in a time (1) per
second to give the relation: d = v 1.

1 | 2 3 4
d 15 30 45 Gl

A& Represent the relation between d and t graphically,

B Does the graphical representation pass theough the origin point
i, O

o Find —"'Il— in each case, what do you notice!
We notice from the above :

% L't:lu:lli A constant r_‘xpmﬁiun witich is 15

nesd =15 nand 15 said 1o be directly due to
i and written symbolically d ez n.

R
Prlafamor fn i

Viin 1 sccaiibe

Tk &8

Definition:

v is said to be varies directly with x and is written as y o< x and written
v = m x (where m constant £ 0). If the variable x takes the two values

X, %, and the variable y takes the two variables y,, v, respectively ,

then: —— =

¥i xy

¥a %3
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From the previous, we conclude:

ﬁ The previous relation is.a linear relation between x and v and the two varlables x and v,
arwl 15 represented by a stranght line passing through the angin point,

° If v e theny =mx
and if y=mxthenyecx.

Ify oex , v =1dwhenx =42, then find

first: the relation between x and v second: find the value of y when x = 60
..::'nuh.rm;m:
First: - v ec® Vo= TN X fwhere m Constant = 0
subtitute for the values of x and y in the relation
14 =42 xm m=%=—; Ihe:rela'riclnis:'.r=—;:-r.
Secund: when x = 60 Ly= —:Il # bl = 20
apotice :You can find the relation ::l = % ta find the value of ¥ in the second
recjuiremment h -

Second: Inverse variation
I the area o the rectangle m and one of both dimensions x and the other dimension y, then:

Al Write the relation between m, x and v,

& f the area of the rectangle is constamt and equal 1o 30 o complefe the following
tahle:

x 3 5 6 10
¥ W T—

£ Find « v in each case . What do vou notice?

Fram the previous | we nolice that:
%y = 30 sy = ? fey inversely chanpes with Y and Weitten symbaolically 'y o< .,L

Similfarly: X = % ies % inverserly changes with Y and Written symbolically x oe =
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Dehnition:
y is said 1o be changed inversely with x and written y m% ifxy=m
{where m constant = ()

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

takes the lwo values y,, v, respectively: :" = —x'-
7 |

Fram the previous, we conclude that :
ﬁ The previous relation is not a linear relation between the two variables x-and v and is not
represented by a straight line |

m
a Ity imversely changes with x then: y = — twhere m comtant 2 0]
' 1 X

ared il y = % then y e —_'—.

- -5
= MprdliEY

Ir':.-'::-:+:1n:|\,'= 1 whop x=2

first: find the relation between x and y. - second: find the value of y when x = 1.5

,'_-'n;r]u’r.inn \

i —
yoc L W= twisere i comstard 20
b

= L= Yo d =

the relation ls: v = ;'

whenx = 1.5 y = —I':'- =4

.. . Y X.
Nate: you can find the value of y from the relation L ;"—
¥s 7
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Shotw which of the following tables represents the direct variation and which represents

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

% b % o % y X ¥
3 20 2 4 5 9 3 b
5 |2 4 18 1) & -2 -9
- 15 12 54 15 ¥ -15 1
i 10 16 72 25 45 9 .

M)

Connecting with Physics : If the relation between velocity iv) in imfsec) and time tisec)
isv="981
First: determine the kind of variation between vand 1.

Second: Al  Find the values of v when 1 = 2 seconds ., | =4 seconds

8  Find the value of | when v = 24.5 misec

Solition.
First: - v = constant x 1 ie. ot Le, v directly changes with 1,
Second: A whent =2 then v = 9.8 = 2 = 19,6 mis
when t = 4 then v = 9.8 = 4 = 19.2 mfs
: s
8 WhenV =245 then24 5=08xt . I= gy =2 5 secomds,

0l
Connecting with Geometry: I the height of a right constant cvlinder (constant volume) is ihi

varies Inversely as the square of its radius length o Il the (b is = 27 cmi, when the radius =

10.5 om, Find (RY when r= 15.7% om.
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v = 27 whenr= 10.3

ar (B a2 10,73

WWher

X7 = .M =37 % (1057
{105R
. . i .1 i
Substitute ve= 27 = (1051 = 77
when f = 1575 cm =TT (TSN w—

L Lise the calculator to find the last step as follows:

o in constanl 20

(1l

from 1)

= 12:£m

e

First: choose the correct answers from the given answers:

ﬂ The graphical form represents the direct variation between x and y is:

&

E:

b
1—”-'—?‘ L =
L= o

@ The relation represents the direct variation between the two variables x and y which is:

H'l;\,-;_"p ..“f':l';"l,'-llj

ﬁ If y varies inversely with x , and x =¥ 3 wheny= =

'\-# '!__ rli;

(LY

& .

]

2 ]

V3

= 2

i L i
L B
¥ = .

* then the constant proportional equals:

¥]

[

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

% . 4 i
¥ b 3 2

A Show the kind of variation between y and x iy Find the constant praportion

¢y Fire the value of y when x = 3

0 @ o Math Freparatory

W

T RlF

Finel the value of x when y =2 -
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General Exercises

'o' Ii the toial cost of a trip is (y), some of it is conslant (a), and the other is directly
proportional with the number of participants (x) then choose the correct answer :

A
& y=ax W oy=—
m
Bl Y=a+ T comstant = L _m y=asmx (e coprstant = 1)

) 1y xandy=40 when x = 14, then find x when y = 80.

ﬁ 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 howrs?

ﬂ. If the weight of a body on the moon (W} is directly proportional with its weight on the
around (R} if the body weighis 84 kg on the ground and ils weight on the moon is 14 kg,
What will be its weight on the moon if its weight on the ground is 144 kg?

G Ii v changes inversely with x and v = 2 when x = 4. Then find the value of y when x = 16
-ﬂ Ify o x prowe that y? +x?ecy? - a2

If a, b, ¢, and d are in a continued proportional, then prove that:
Lot 20+ 3d  2a’ 4 3h
I = : = =

TR 3a-4d  3a'-dhd

1 2 Iy = 5 T
= 5 x '.. oy _! a7
@Y E 5 then prove that ——5—=

3 = By
a Connecting with Goameley: x, ¥, 2 ate three proportional sides in a frangle and x4y = 15 em,
y+z =225 co find x iy

-o Life application: Through the inerest of the Egyptian authorities with the villages, a butlget of
1.85 = 10" pounds was set for one of the villages to build a school, a medical unit and a youth
center. Lr the costs of the school 15 -: of the cost of the medical unit and the cost of the medical
unitis = of the costs of the youth center, what is the cost of each of them!

@ Lite application: |t the needed hours o fuliill a work 11 is proportionaly loverse with the
numbear of workers (x) who do the work, 1If 6 workers fullfiled the work in four hours, what

is the time needed for 8 workers (o fullifl this werk?
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(Megrtal Mailli From the data in the following table answer the
following questions :

Ll | (& iy 12

y B 3 1 3

Ay Show and well the reason why the variation between x and y 15 an inverse varation.

L&

M Write the constant of variation (& Wil the relation between x and v
A

= Find the value of y when s = 48 B Find the valué of xwhén y = 1.2

) 17 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 B9%. Find the rate of
success between the number of boys to the number of girls fo this governrate |

% &
a+h b+ -
ﬂ — = = =% Hien prove that: 2+ b+¢ =7,
A

@

W y=a-%and yoc —' and a = 18 when x = 5_ then find the relation between y and

x, then deduce the value of y when x = 1.

2l - ¥
i 7x-2 =73 thenprove thatyoz.

i x? y? =14 x? y + 49 = 0 then prove that y o< L

L

Comirecting with Astronomy; I a weight of a body on Earth (R} directly changes with its
weight on the moon (W), if B, = 182 kg, W, = 35 kg, then find W, and R, = 312 kg,

@ © 0 ©

Conprecting with Phivsics: 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=75cm s when r =3 cm, Find z when r = 2.5 cm.
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Unit 3: Statistics

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

consumers pl’E‘fE r.

Statistics helps you select the sample representing the
consumers.



*

hat you'll learn

w Resources of collecting
data

#* Methods of collecting
data

W How o select o samplie

# Types of amplés

Keay terms

T Primary. estRinces

¥ Secondary resources

v Method of mass
population

T Methin al sample

g0 Braced choice

v Kandom cholee
sarmple

<r  Random samgple

v Layer sample

The method of collecting data s considered one of the maost

important phases that statistical research mainly  depends . on,
Collecting data in such scientific methods will lead 1o get accurate
outcomes when daoing operations of statistical inferrence and proper
decision making.

@ wWhat are the resources of collecting data?
e How is the method of collecting data identified?

Resources of collecting data
. Primary resources (Field resources):

These are the resources which we ariginally get data through
interviewing or questionaires (survey), This type is distinguished
by accuracy, However, it needs fime and efforts beside it is highly
expensive o conduct such a type,

@ Secondary resources (historical resourcesk;

Wi can get Our data fromeauthorities and
agancies formally work stich as central agency for
mabilization and statistics | internet and media This
type is a good type of resources such that it saves
Firmee and HIEE. .

The method of collecting data

The method of collecting data i determined according 1o the am
and the size of the statistical sociely under stisely,

Frul r.-h:lrr:ph! The students of 4 school
represent a statistical society whose value
i the student .

First : Method of mass population

It means 1o collect the data related to the
phenomenon ol the siatistical society. It's
used 1o include all the society such as the
population. This type is including all the valoes
and it"s unbiased in addition the outcomes are o accurate:
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The disadvantages of sucha method are ; it needs long ime and great efiorts. Further more,
it costs much mon EYS

second: Mehods of samples:
It mainly depends upon selecting a sample from the statistical society that it represents.
W comdudt reseaches on 1w Hmpf{* The outvames we jiet are gelwnlm-rl i b whabio sociogy,

Advantages of using methods of samples,
. It saves lime, eftorts and money,
ﬁ The anly way 1o collect data about gigantic societies (ke fish),
'0 The anly method 1o study some limited societies such as:
A Check the patient blood by getting a sample
[checking the whole blood leads o death)
B Check the production of a factory producting electric lamps to

determine the validity of the lamp.
(Knowy e howy fong "|!n:' I!I'I:'I poean be gsoed bafoce petting burfed)

Some of the disadvantages of the sample methods are : the outcomes of such type are not
accurate if the selected sample doesn't ropresent all the society well in such a case the sample
i= called biased

How we select samples and the conditions must be tound in getting a
sample:
First: the biased selction (samples are not randomly selected)
It means that we select the sample in a way o satisfy the objectives
of the research, This is called as the sample delibrate. For example.
when we want 1o know how the students understood o lesson in
mathematics we must analyze the outcomes of the test by considenng
the autcomes of a group of stutlents studied the same topic without
the other students this is not a randon selection,

Secand: Random seclecion (random samples)
It means o seledt a sample such that the chance of getting any value from the society s
egual,

Of the mosl important lypes of the random samples :

. Simple random sample:
Is 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 saciety,

A 1T the size of the society is small:

When we choase 5 students of a 40-student ¢hass, then weé can prepare
A vard for cach studént on which (heir pames ar numbers ane written,
where all the cands are identical, put them back again in the box amd
draw. a1 card from the box rndomly snd return the ball back again,
Repeat this expenment (] you get the sample needed.
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1. If the size of the society is big:
suppose we wanl to selecl the sample (5 students) trom all the students
whose numbers B, The process of selection will be difncult (0 be done,
5o, we number the students from 1 to 800, then use the calculator or excel
program 1o give 10 random digis in the field from 0.000 0 0:993 and ake
aut the decimal point to make the field rom zero 10 999 you can 1ake oul the

decimal digits which are more than 800 as tallo

- ooma

Ropeat |1r&'=.=.iﬁH F§Ta ] @ the appearence of numbers will b suce pesive,

& 5 digits unrepreated are enough to give the digits of the samiplefor the students,
Laver ranchorm SANMYHC

When the society needed 1o be examined Is heterogeneous or made up of qualitative sets that
are differenct in characteristics, the soctety is divided into homopenenus sets according 1o the
characteristics forming (L. Each sel is called a laver and the researcheér selects a random sample
which each layer is represented according 1o its size in the saciety, such as o sample is called
the layver sample .

For esarmples when we want 1o stuch an educational level of a soclety of
400 persons where the ratio of males to females Is 3:2 and we want 1o
seloct a sample of 50 persons, we must sefect 310 persons from the male
layer and 20 persons from the female layer randomly,

u -

ﬂ Compare Detween the mass population and samples showing the advantages and
disadvantages .

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

ﬁ At a facully, there are 4000 university students in the first grade, 3000 in the second
grade, 2000 in the third grade and 1000 in the fourlh grade if we wanl lo draw a layer
sample of 500 students, where each layer is represented in this sample according to the
size. Calculate the number of students in each laver in the sample.

& @ £ Math - Freparatory Dar Makka El Mokarama for Printing and Publishing



Dispersion

You have previously learmed the central tendancy imean - domain
- miexcled and yvou used them o caleulate a set of data to identify one
value describing the trend of these data in centeralization arouned

- What you'll learn

this value. ¥ ispersions
W the weekly wages in pounds of bwvo sels iRange- standand
af workers A and B in a factary are s folloaws: devlation)

Sel A; 170, 180, 180, 230, 240

Set B: 50, 180, 180, 190, 400
‘Fimi thee mean o the wages of the two sets A and B,
@) Compare the wages of the twn sets A and B. What do you deduce?

Kay term

v Coentral tendency
o Mean
i < Dispersion
3 Range
then 1 - Standard deviation

710 & Hed & THI0 = 290 = 240
L

the mean of wages for set A=

= L:ﬂ.. =LE 200

b+ LB - 150 & 190 4 400
The mean of wages of sef B = — -

= =1E200
Compare the wages of the two sets A and B 1o find :
'.I Ther mean of wages for sel A = the mean of wages of set B
=LE 200

a The mechian of wages = the mode wage = LE 180 for each
setAand B
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We notice that :
(1) The wages of the two sets are difterent bur both have the same measures of central tendency.

(2) The wages of sl A are close so the values are included between 170 and 240 pounds where
the waljles af sl B are rli'.-ergem sy the values are included between 50 and 400 pounds.

Lo Thee wages of sel B is more divergent than the wages of sel A
S When we compare lwo sets, we miust consicers the dispersion of The values of both sets and
being divergent from each other
=
Dispersion: o any set of values means divergeat or the differences
between ils values. The dispersion is small if the difference bebween 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 the values are equal.
i€, the dispersion is a measure that express how much the sets are homogenous

From the previous, we deduce:
To comparne twi sels of data or more, we must bave a measure 1o the ceptral lendency and

anattwer ior t‘tIFIJEr"_n-I{II'I- lor-each sef

Dispersions measurements

ﬁ Range: (The simiplest measure of dispersions)

It is the diference bebween the greatest value and the smallest value in the sel.
Compare the two sets above

First <ok 51, 33, 55, 57, 58, 60
Socond 4 ; 42, 45, 47, 49, 52, 92
We lind that the range of the first set =60 - 51 « 9
the range of the second sel =92 - 42 =50

So the second set is more divergent than the first sel
Motice that :
(1) The range s the simplest and easiest method of measuring dispersion,
(2) The range is influenced greatly by the outlien it is clear that the values of the second set

disparses i a range of 50 when we remove the last value (92) from and the range
= 1 ;
=52 - 42 = 10 o — of the previous range .
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(31 Since the range doesn’l inAeence by any value in the set except the greatest and smallest 'ﬁ

villues, it deesn'l give a clear picture to the dispersion of the set.

@) Stamdard deviation :

ks the commonest measure of dispersions and the most accurate (under cerain conditions)
which is the positive square rool 1o the average ol squares deviations of values from the
mean.

he =

Standard deviation @ =\/-M

n

where F denoles to: (<lumu 1o tell the standard deviation to the society of data.

X % Bary denotes the mean of the values of snCiely.
n denoles the number of values
- denotes addition,

Fivst : calenlating the standard deviation te a set of data :

W

Calculate the stanclard deviation tor the values : 12, 13, 16, 18, 21

;":u.'rlu{'um:
To calculate the standard deviation | form the
table opposite the mean of a set of values X X=X ix=-X¥
— Fotal o dhisse valins
e Their mummbsis 12 |2—1E?=—4 |E-
e EX 13 13-16=-3 e
- N n
16 16-16=0| zero
L L S RS
5 5 —— 18 18-16=2| 4
" The standard deviation & = Z.[x_ *) 21120 = 1:=5| 25

Sum. B0 54

. The standard deviation @ = '||:'_"_". = Viod = =~ 3.286
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Second: Calculating the standard deviation to a frequency distribution

A
e

whisre @ x represents the value or the center of the set

For any frequency distribution :

the standard deviation o =

k represents the frequency af the value or the set

an

3 ks the total of frequency . K is the mean =

DD -

The following are the frequency distribution for a number of defective units which found in

100 boxes of mamufactured umits ;

| 19 it

Mot il bicsds ¥ !'_Iiﬁ- i : 25 :

Numbwr of defective units | 288 [ | 3 A (Es?

Find the standard deviation to the defective units .

‘:";h:r]utfi.'l'ﬂ

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

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

The mean x Niumber ol Numbwer of . = == o
=3 Yok wex X (x-x0%
_Txxk g (efectvanis b k |

Tk 100} FOr0 3 rero <3 9 27

1 16 16 -2 4 (%!

Thue standard varation o . T 14 2 1 17
) 45 7h IEr0 ren ZBfT)

4 ) Hi 1 1 20

5 14 05 Z @ i

Tatal’ 100 SR A
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The following frequency distribution shows the goals scored ina number of foothall matches:
Nimlser of poale e 2 3 4 5 b
Peumbee OF ot hes 1 4 & g 5 3 b g%

Find the standard deviation for the numbers of goals,

The following Irecjuency distribution shows the marks of 40 students in an exam:

St o B2 620 ol
“I REUENCY - 2 5 B 15 T.bi 40
Find the standard deviation for this distribution.

~:5I_-[J.1tu:in1_
@ Fine the centers of sets x

L hd
=

Then: The center of the first set 2

448
The center of the second sel=——=h

and then record them in the third column,

@ Multiply the centers of sets ~ its corresponding frequencies o x > k and record in

; : k
the fourth column. Then find the mean x = -z-:'-;—

k

@ Find the deviation of the center of each set (K] from the mean e find {x - X}
@ Find squares of deviations of the center of each set from the mean: Le {x - 5}

(ﬁi} Find the product of the square deviation of the centes of each set from the mean *

iroquem_"y of this setr e, dv - N} = k

——

f 3 x-%) k

@ Calculate the standard deviation g = —z—
k
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Sets  Frequency (k) Centerofsets ()| x=k  xox x-XP mewik

(- 2 - A - 106 11236 224,72
4= 5 8 30 = .6 43.56 217.8BD
8- ot 1o Eﬂ - 2.5 b7 54.08
12- 15 T4 210 1.4 1.96 29:40)
16200 10 18 T 54 2916 291 .60
Sofs 40 s B
This mean = 2% = 12.6

40

The standard deviation « = 'H"*E'E.' = HH = 452 marks
}

You can use the calculator | Fx-8265, Fr-gaes, Fa-sses Frz008s, Fu-350851 to check
the standard deviation.

1A
Firsl: State the calculator on statistical [ p=m = w )
L] -2 ¥ FREC
system o enter data . j
[ 5 o) |
Second: Caleulate the stantdard deviation to 5 5 —" 3
the frequency distribution (Example 2) 7: B 3
) Enter the centers of sets B o B oo B 0 vem
26, 10, 14, 18 EEDRDOOR DD R DD D
X FAEQ
41 qe
|
=

ﬁ Go to the initial of the second column CEEDEODE 0D R DD =

. X [FREQ
(FRECY) and enter lhe coresponding | 1| 15
irequency for each set 2, 5, 8, 15, 10 :_ 18] 1
aﬁftﬂ}ﬂuﬂ[ﬁhﬂdaﬂ] deviation) SO S e W oron @S
K- |FRED
then @ = 4,521 il i 1al
5
ﬁ G back to the original system and " y
Al

switch off the caleulator.
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Notice that :

(1) The standardt deviation is affected by the deviations of all the values and its valoe is
affectisd by the outlier.

12} The standard deviation has the same measuring units of the original data | soil is used to
compare the dispersion of sets which have the same measuring units when the mean is

egual in the mean . The set which contains more standard deviation i more dispersion

The two frequency tables represent the marks of students of iwo classes A and B in

third prepartory n an exam:

Seds ol marks ﬂﬁ - '[H"— s . _.-- : ..: : L TTTR]]
- . IFF' '-’-‘ﬂ'- 408 .

MNumber of stodents r o (|| S i it

SetS ol niarks il 15 - 1w | 20 30= | 40450 B
Class ff — ' : :

Mumbes o siudents I |0 | w o an a0

'a Represent both distribution using the frequency palygon n one figure.

'a‘ Find the mean and standard deviation for both frequency distributions.

ﬁ Which class is more homogeneous in getting marks!

L1 #

'ﬁ Calewlate the standard deviation for the next dala:
w16, 32, 5, 20, 27 o, 72 853 Al1,70, 59

G 15,12, -9, 27, -6 By 22, 20, 20, 20, 18

'ﬂ If the standard deviation of a set of data = zero, what do you infer?

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

Mlumbaer i chiblileess zﬁﬁ 1 2 3 l‘~
Numher of families | E i -'lﬁ-'-:: 50 :E'I} B i

- i

Calculate the mean and standard deviation to the number of children.,
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a The tollowing frequency distribution shows the weights of 200 students in a school:

Winigtht 14 kg 35-- 45 §5. 65 7545 Tl
surmber of stidents 20 55, Hﬂ 310) 15 200
Find: 5y the mean of students weights,

B The standard deviation of students weights.

@) Tell the proper method for collecting the data in each of the following:
& Check the quality of wheat betore buying.
H Check the salt degree of seawater.
£l Check the validity of gas pipes before distribution,
@) Thereis aneed to draw a layer sample to represent all the layers according to their sizes
of a total 30000 values divided into three lavers as follows:

Pl of |ayesr | 4 5§
b of values in e 12000 20000 8000
IF the number of values in the first layer is 240, calculale the size of the whole sample.
a Calrulate the mean and standard deviation to the following data:
23,12, 17, 13,15, 16, 8, 9, 37, 10,
e The following frequency distribution shows the ages of 10 students:
ARES |1 yEar 5 Y | ‘g 10 12 Total
surmbier of chrileden 1 2 3 3 1 1

Caleulate the standard deviation to ages in years.
.ﬁ The following distribution table shows the amount of gasoline a sel of cars consumes;

Number of Kilometors per litre B | || % | 11=- 0% | BT Toal
nuether of cars 3 80 [ (Cez ] 1% 4 L
Finud the standard deviation to the number of kilomelers per litre.
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@ Use the computer to calculate the standard deviation.

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

T Enter data of example (1) '\

in the range (A3, A7) as From the square of searching
shown for data, select the function

# From  f(inserl)  select STDEVP then enter
function {ix) then enter

(& Notice that the ﬂamhrdw
deviation to the society

T ra calcilate the standsrd deviation to the 6F Cata = 3 TH635% i this
same as the result in the

-an:iﬂgpnif data , ﬁtmnint.lh'_! range of previous example which
the veriable (A3, A7) then enter \_ the calculator is used ‘/'

) ' I
r . !
Dar Makka El Mokarama for /‘inti_ng and Publishing Student's Box




ﬁ Lise the method of samples to select a random sample from your
classmmtes of 10 values, Measure thelr heights in centimeters aned find
the average height of your classmates .

Comapie your results and your classmates. Explaim your answer.

e't'hu Lable apposite shaws the tempeeature in some cilies. | Cﬂ‘f Max Min

A Caleulate thie mean and standard deviation 1o [ Vatrailis 25 11

the maximum lemperature, [ 26 i2

{ Ainh b i

W Calculate the mean and the standard deviation o KUk 4 &

the munamum temperature | ik 2 7

iYou can follow the daily weather reports amd Laluul.m.' ke i,_e. 16
the standard deviation and add it to your portiolie) | /Treebeb

| Balzh

0 Explain briefly the simple random sample explaining how it can be selected,
e Caleulate the mean and the standard deviation for the following data:

W 65, b1, 70, 6, 70, 76, 7T B 309, 85, 46, 91, 88, 50, 77
Wikich set is inore homogeneons?
a Calculate the mean and the standard deviation for the following frequency distribution:
S Zero | 4 8 12 1630 Towl
Fresepaeingy 3 4 F Xz Bl 15

" 200 employees were surveyed about their favorite food during break time. Every one was
given a digit numbered from 1 10 200 then a sample represent s 107%, was selected to be
interviewed about their Gavorite food :

AN Hot drinks m |i:p,|'|l reealy & soft drirks
Determine using your calculator the digits of target employees in this sample.
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Trigonomelry is a ¥ angles in degrees, min-

ules and seconds. Abou
Alevhan Albyrony had
settled a table for tangents of
angles . Al tousi had deduced
that the cosinese of the angles are

in proportion with the legs oppo-
site, West civilization learned about

branch of mathematics

that concerned with study-
ing relationships among sides
and angles of triangles. Ancient
Egyplians were the first to apply
the rules of trigonomelbry in con-
stroching their immorial pyramids
what Arab and Muslims wrole
through translating the Arab
astronomy books by the

andl temples as well as applying
in astronomy and in caloulat-
ing geographical distances.

German Scientist Yohan

Muller

Further more Babvlonians

had also measured the

Al Aldeayhan -".II.I:.-:nlr-
Wik & mreal sclentist ey i1y
.-'t.|:|,;_."|rr||'|l'|l I 73, and ool i

MR AT




What you'll learn

v Katios of the acure
angle in the right angbed
triargle.

Key Terms

T Circular masasume
Tr Sineangle

»r Cosme.anpio
Tr Tangent angle

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

Complete using one of these symbals (= or < or = A

. WmiCh=m A then A ... BC

Al AL
Vi [ e —
Al ) B AB

AT T AC B

AR ac

= o m——
AL Al

g IBEPF
Al . ut I felt
(ALFE  LACK

Circular measure of the angles
We studied that the product
of the accummiative “angles
ammund a point- equals 360
it you  divide the angles

iy fowr equal  guadranis
then a quadrant includes 90

iright anglel; and a degree is

the circular measuring  unit,

Similarly, parts of a degree are as follows:
cleggres = &0 minates , minule = 60 seconds
35 degrees , 24 minutes 42 seconds written

as the follpiws @ 35°, 247 42" you can conver minutes and

seconds into parts of the degree in one of the following two ways:
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74
First: Convert 24 o minutes 24 = o= 04 . and conver! 427 first into minutes then into

LK

= P T & Y
degrees ;41" = — =13

[Lin
N7 = == (LI 1 666T

adi
then the sum §5 35 24 42" = 35 + 04 + 00116667 = 1541 16667

Second: Use the calculator as follows :

The sum is : 354116667 equals 55 [k 2+ R +

Similarly, converl the iractions of degree into minutes and seconds.
Forexample: 54. 36" You can convert into degrees . minutes and seconds

by wsing  the following keys:

The sum is; 34 21" 36™ NH 3436

a Write each of the following angles in degrecs:
& 76T 16 W 45" 3 58 B8 B5° 38 B B 65" 26 43
a Write each of the following angles in degrees, minutes and seconds,

Al 346" § 7808 & 5618 o 832467
The miain lrigmtuma_-[riuﬂ ratios of the acute -.mgl-_--:.'-

The figure apposite:

The triangle ABC represents the right angled mangle at B where Aand © 2
L

are twir complementary acute angles, the side opposite angle C is called

leg opposite, the side adjacen! to angle C is called adjacent and the side

opposite to the right angle is calted hypotenuse; B arlfm =01

We will know the trigonometrical ratios of the acute angles as the following :
a Sine angle: is denoted by the symbal u .

0 Cosine angle: is denoted by the symbol

ﬁ Tangential angle: is denoted by the symbol m .
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b N i e Al
- '—ﬁl-,p ke - AT

e C = -.llip_mnl = __';_
hyponnuse i

BACT  JVEPEm AR
.ldpbml e

T

' ABC is a right angled riangle st C, AB =13 cm, B C = 12cm

& Find the Iengthﬂ.—E

& Find each of the follotwing: sin A, cos A, tan A, sin B, cos B, tan B,

& Provethat :sinAcosB +cosAsinB=1

B
o - 1d¢ C
B Find 1« tan™ A -
:'-cr1l..:fr-|:'n'|

Al "7 ABC i a right angled triangle a1 C ST = AR - B CY

SR CHE = (13 {12 =13 + 120 (13- 12Y =25

o A =5 em
y 5in."n=%, Cos A= ﬁ tan A= L ,siu[!:-:;i ,l'n'iﬁ-=:—;“ ] FIII'IH=']!:

& The right side =sin A cos B + cos A sin B

N " .
242 5.5 38 4.8 _,
] [k ] ) {4 Jivi o

w1 ptan  A=10 (2P =1+ 'l‘:-'l- = —';u
5 L

ABC is a riangle in which AB = AC =10 em, BC = 12em, drawn AD L BC . AD N BC = (D
First: findd the value of sin (CAD) |, cos (CAD) | tan (CAD)

Second: Prove that: & sin’ € 4 sin” € = | Ml sin B 4 cos Co> 1
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' In the figure apposite : Complete Y

e sin K=o il rosX=
o tan X = & cosY = 1
W tanY = ... N sin Y = '

X 4 7
-. I the ratio between two measures of complementary anples as a ratio of 3 @ 5, find the

value of each one by circilar measure .

-. I the rabio between rwo measures of supplementary angles as a ratio 3 : 5, firrd the value

of each one by circular measure.

-. If the mtio between the measures of the ianghe as a ratio 3 : 4 0 7 find the clrcular
measure for each angle.

-. A B Cisa right angle tangle in B, A B = 8 comy, B C= 15 cm, Write what each trignometric
ratios equal to the following: sin C, cos A, cos C , tan C

@) ABC is a right angled iriangle in B, if 2 AB=+3 AC,
fimdl the main wigonometrical of the angle C |

-" In figure opposite :
ABCisatniangle, mi Al =90, AC= 15 cm , AB = 20 cm
Prove that : cos C cos B - <in C sin B = zem

B C
' XY Zis nghtangled triangle atY, where XY =5¢cm , XZ=13cm
Froel the value of @ & tan X « lan Z g eosX cosZ - sinX cosZ

e sin Xooos £+ cos X sin £
.‘. XY Z i 2 right angled triangle at Z where XZ = 7 cm, XY =25 cm.

Fird the value of each of the following :

A tan X > tan Y B Sin X +sin'Y
@ A 8CDisanisosceles rapezoid AD / BC | AD =4 cm, AB = 5 cm where
5 tan Boes
BC=12¢m Provethat : —— - =13

i = =
i oo I
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- What you'll learn

s!.' Finding the
irigonometric
ratios of anglhes

T 45 )

Key Terms

vy Trigonometric rathos
?r Special anjghes

ulo Math - Preparatory 3

. In the figure opposite :
A B C is an i equilateral triangle of side length 20, i and AD LB T

ﬂ“duﬂlal::'l-

@co-

@ep-AB:aD=

From the previous, we notice that :

the triangle A B Cis 307,
triangle sides are BD : AB 2 AD = 1 : 2 : ¥'3 50 you can find the basic
trigonometric ratios of the angles 307, 60° as follows:

60" andd the ratio between the lengths of the

sin 30" = =3 and cos 3 = s "i_
v B
1an 30" = —— = =
"n "L':I
AR §3
1“-_ — —
sin 60 Fif S
B 0 = ! ]
o6 60" =— = — and an 60" = A2 = 3 g 1 D
LR B

Complete: 5in 30° = cos .. %, tan 30° =L cos30' =sin ..
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-ﬂ In the figure opposite:
ABC ks an isosceles triangle and a right angled triangle at C The length of each leg is L.

Complete:

.. mis A= s mi 2 Bl =

@ =k s SABF =

@ rciBCiaB=
l-.' {hﬂ']: = ?I." :- AH = '-:r- ]-

From the previous, we notice that :
ABC is a triangle in which m (2 Al = m (B} = 45" and the ratin betwesen thet lengths of ifs sides ane
AC:BC AR =101 %2 Sovou can find the trigonometrical ratios of the angle 457 as follows:

. g A i BC i B G
ENAS == andos 45 = — ==— . mndsi* = —=
AB 3 AR 42 B

Remarks:

o From the previous, we find that : (Sine) any angle equals (COSINE) the supplementary
angle of this angle and vice versa |
Jor example: sin 30" = cos 607, cos 30" = sin 60" and sin 457 = cos 457,
ahil A

“ Forany angle A dtan A = —,

e A
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ﬁ Find the value of the following :

cos B & cos” 30" + tan” 45"

A £os B0 sin 307 - <in B0 tan 60" + cos 30 &
sin B0 7 e 607 - sin 300

f-;rhﬂum

Al The expression = cos 60° sin 30° - sip 607 lan 607 + cos® 307

T B e o i S B LI I
— — Y Ak = s -+ —
2 2 . a 4 4 i z
¥ ; 5 . A 1_I‘...|I' 3|'I.|.|.|||'I ¥ -_I:. =]
cos= B + 005 30 "+ ans 45 3 E rEE 1t
B The expression = = === e net T 2
sin B0 tan 607 -sin A0 A RO o T el — ==

Prove that:
A 5in* 30" = 5 cos = 60D° - fan « 45°
B tan® 607 - tan= 30" = 11 + tan 60° tan 30°) + cos= 307
il

Ay

a- Find the following trigonometrical ratios :

sim & 3” ) cos 53" 28 CTan BT 37T 497

Roundig the sum 1o the nearest four decimal numbeers

Sexlution

S‘titll &in -‘Ii - :'ll." 'til j=— ‘.J.'lﬂjn

Starl

— ) > 0 20 O - cos 53° 28" = (15953
Stari
— - Tan 6437 49" = 2.1089
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Finding the angle given its trigonometrical ratio -

You learned that if you have a given angle, you can find its trigonomelrical ratios,
For example: I the measure of an angle is 30° then sin 30°
= : and sieilarly, it the angle measure is 337, then

5in 337 = 0544639035

“ 13 = (1544639035

Now. we want to identify Lthe angle given its trigonometerical ratio,
for example: 1t cos € = 0544639035 find the value of €.

Use the caleulator as follows :

ﬂ.., B 0544639035 = (G0 33
N T

e Find m (- E} in each of the following :

sin k= (L s cos £ = 06217 : tan E= 1.0823

:‘E-;._th.llir_m-
O sin =06 Somi By =360 5202 B -0« B3
2 oos E= 006217 SomitsE=51* 337 35 B -oonr 3 N

: " tan E = 1.0823 Som (/)= 477 15 487 B -0 2D

0 Connacting with Geomatry: ABC is an esceles triangle inwhich AB = AC = 8 ¢m
and BC = 12 cm..

Find : Firstz m (" B)

Second: The area ol the surface of the triangle 1o the

nearest two decimal numbers,

-5IJ|IJ“I..'II'I

_'""* -
raw AD- L B

" The triangle ABC is an isosceles triangle.
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CeosB=t=22075
& ]

Uising the calculator :

B s I

Jem SRy =41 240350 (QLED 1)

To lind the surtace area of the trianghe ; find AD (From I'h'_q'ihq;i,‘l riun's theorem)

OIADY = (ABY - (BEN-
S IADPE =6d - 36 =28 S AD =T
; | ]
"' The area of the triangle ABC == XxBOXAD == x 12 %27

75cme  (QLE.D. 2)

il
P
4
£
%
i
wd

Another solution for the second part

.- AD & AL
S sinB = B i B = :

s AD =8sin 41° 24 35 )

1 . o .
The area of the triangle  ABC = - = BC xAD substitute from (33 in this relation

! 1 ;
<+ The area of the triangle ABC = — = 12 % sin (41" 24°357) = 31.75cm

Use the caleulator as follows ;

ST - B < RRf < [ x [ RO - B - - BR -

Complete the following :

peooy | " ;
° Isin X =< where X is an acute angle then m {2 X) =

=

1
a If sin — = 5 where X is an acute angle then m |2 X) =

-

ﬁ sin B ¢ cos 30" - fan BU)° =
ﬁ. Il tan (X + 10) =¥ 3 where X . 15 an acote angle then m 2 Xl = ...

a ian3 X =¥ 3 where Xis.an acute angle then my[ 2 Xl =
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@) Find the value of the following :
sin 45° cos 45" « sin 307 cos 60 - cos? 30°

ﬁ Prove thal :
A cos 6 =2 cas? 307 -1
M tans 60" - tan® 45 = cos <6 + sin £60° + 2'sin 307

'.I Famed X

4% = cos* 30%an? 30" tan® 45°
. Find angle E, where E is an acute angle
i E = sin 60° eos 30 - ¢os GO sip 300

0 ‘:“*"“E‘:”.“Fl_?"f‘?ﬂ'fj_'{"?ﬂmﬁf'ih the figure opposite:

A D
ABCEY is a rectangle in which AB = 15 cm and AC = 25 cm.. —
w
Froed : Firsti i~ ACH) 5 2
Second : The surlace area of the rectangle ABCT | B C

‘ Connecting with Goomatry ; in the figure opposite:

ABCTY 15 a parallelogram of surface arga % om?  BE-EC =1:3

AE L B and AE = 8cm

E C
Third: The length of A8 1o the nearest decimal number (Use more than one way)

Froed: First: The length of AD second: miB) .-

A ; 0

ABCD is an isoceles trapezoid In which

AB=AD=DC =53 cmand BC = 11cm.

Fird : First m (7Bl and m (.~ A} B

Second: The area of the isosceles trapezoid ABCL.
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A trapezoid shaped plece of land ABCD in which AD B, mic Bl =90°, AD = 20 meters

BC =15 meters and DX = 2 5nietee P 20m o
RTR: g Find the bength of AB

T8 [P e

B 35m C
W i theland crvner made-a circular shaped fountain inside i What 5 the *"

targest possible area for the fountain? Find the area of the remaining part “,
of the fapd, =314}

(1) Prove each of the following equalities :
2 @an 3o
A osin /0T = 2 5in 30" cos 300 B Tan &0° = ;
I -tan™ 300"

G Without using the calculator find the value of X (where X is an acute angle) salisiies ach of:
N tan X =4 cos B sin 307 & 25in X =sin 30" cos b0+ cos 30" sin &0°

a ABC is-an isosceles triangle in which AR = AC = 12,6 cm and mi ¢} = 84° 247,
Find the length of BC to the nearest decimal number,

Y —
a ABRCDma rrﬂ]'u'r;ﬂid in which AD #BC , mi~B)=90°, If AB = 3 cm, AD = 6 cm and
1
BC = 10cm, prove that : cos (DCB! - tan (ACB) = —
ﬂ A ladder AB of length & meters, its upper edge A lics an a vertical wall and ils other edge
B on a horizontal floor. If C is the projection of point A on the suriace of the floor and s

angle of slope on the surface of the flogr was 60°, then find the length of AL,
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Coordinate Unit 5: Coordinate geome Ly

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- ....).



What you'll learn

¥ Finding the distance
betwesn two polnts
by wsing the distanice
HTHES

Key terms

7r Coordinate plane

Yo Ordered pair

#r Distance between two
poinds,

You represented the ordered pair on the coordinate plane.

Mow can you find the distance between the pairs of the following

jrointst

.Ma.m, Bi-1, 0)
@ co -3 Do -1
@ Mo aNeE s

From the previous, we notice that ; | 00

hath located on % - axis, so -

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

So A B =4 unit length |

. The two paints C (0, -3), 1 (0, -1} are i

bath located In the v - axis, 5o

CD=3-t1i|

= |3 ¢1f = -2

C D =2 unit length .
@ The two point M (3, 2), N (7, 5} can

be represented graphically as i the ,#:I.:__"‘_E
following figure opposite. To find || %
The length of MN we find; =

- , i ==
ME=|7F3)=4 unit length, ik —
NEK=[5-2=1 umit length ‘E'E

&M K M is right angle at K
SOMNE = (MK e KN

(Pythagoren theary)
MNE=(3 4 (4 LMIT=9416

unit length
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In general ; "4

1M 1y, vy NG, ¥, are o points on the coordinate plane 15, ¥4l 'H?;

thermm KM= |O B -0 A| %y ¥y Sy
=[xy = %] Mi % ox, ik

KN=[NB-KB|=|y,—y;]| 3 . éh_u

“a N K M s a nght angle 10 K (pythagoean theory) "
SodM NP = (K ME S (KNP
=I;K_..—I.|P" +|:'!|l'_g _T]F

SN =V B e

The distanice benwesn two paints (v, (y,) = o by <ty

nlu t“jta“c[\! hﬂml."'l:ll Iwu Pﬂi"‘.‘l_i, = \.l"liTl'ﬂ'l'r vl Foremee im iR ® «anm # LU il Fierame im L

Remark: "
In the ligure opposile the distance of a paint M (x,, v, ] lom the origin

paint Q (0, 0), O M = 4 5 77,

WA, B, Cand [ are four given points in the perpendicular coordinate
p-h:rin, mention the conditions which make those p-_ninh. vortices  for each of the fnll:m-'inﬂ
geometncal shapes:

. Paralleagram ﬂ Recrangle ‘ rhembus ‘ Square

g
. ABCD s a quadrilateral where, A (2, 43, B -3, 0%, -7, 51 and Ri-2, 91, Prove that ABCD 15 a

sjlsare.

;Sfxlu.hv.m ;

AR =y Pl o JI32F - 04F _ JLs0 (¥ _ i
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BL =y FARPB50F o JIHF+(5F = 43

CD=_ |34 P93P = (5 + @ =4

B A = R P HER *." (R« 18R 6
YAB=BC=DC=DA=VH

. Figure A B C D whether a square ar arhombus

1o prove that the figure A B C D is a square. find the lengths |
of the twao rllagrm:ll AL, El‘}

AL = FPIF+B-4F (9P« _Jig

B =y F243) o AT o SRR
" AC =B D =52 and the sides of the figuee A B C I s equal in length
ngrt-ﬁ BCDisa squan:-
ame-Ihm rht- tri m-_u.le of the vertices A (1, 4), B (- 1, -2}, CL2.-3) Is a right angle.
Find its suiface area,
:'i-:'.-]uh:m.
ABF =1 -1+ (24K =4+36=40
BCE=R=N1E4+]-34L22)17=9+1=10
ACP=2-1P+{3-42=1+49=50

AR+ BCE =40+10=50 (ACH =5
CHACE = ABE+(BCP

M Bi=00" { The converse Lo the pytheogernn theary)
1
SMIAABTD = -:' AB=xBC= :' N0 = 2 IV N0 = 10 sequare uits

) ’ Frove that the points A (3, =Th B - 4, B) and € (2, -2}, are located in circle whose center is
' the point M (-1, 2), , then find the circumierence of the circle.

.;":-'.J]uti;m

A M=y -3 REUF _ Pl s g

—_ = -r. —

By PP IRF _ ) OF 0 _ e

=5

' 5 = . N S
C M=y PR _ SR _ o s

= —*-._M =BM=CM=5 A, Kandcarelocated ina circle whose center is M,
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Prove that the points: A (4, 3.3, B(1, 1.) and C {5, -3 ) are collinear,

Complete : SmERmEyEaEmE
L . ] i '-—;—. ]
ARoy =027 _ +|—— I =
BC =y (BAFCEI0T _ - H— _‘.'f'i -
= i ) "
- ; e i L) s Hﬂ &
AC=y Bt o —1-9 ..;i‘.'..r,‘lif" S S
- | |
4-! ———
l.liﬁl- E‘i' EE=.. L - = ! ._q.;i-l 1 ] |
A B4 = AC df"'"l-! =r=E
< The poiots A, B and € are collinear, = l = _

First: Complete the following :
o The distance between the paint (-3, 4] and the paint of ongin equals

' The distapce between the two points (- 5, 00, (0, 12} equals ..,

o The distance between teo points (15, 00, 6, D) equals ...

O The radius length of the circle of center (7, 4) passing through the point (3, 1) equals ...
° If the distance between fwo points (a, 00, (0, 1] s unit length, thena = ...

Second: Choose the correct answer from the given answers:

0 The points (0, O), (6, 03, (0, B) :

A form an obtuse triangle B form an acute inangle
& form a right triangle. 8 are collinear,

ﬂ A circle ils center i< the origin poinl and radius lenpth 2 units. Which of the following

points belongs to the circle!
& 2 & =z
& T, m I,
‘ Show which of the following sets of points are colliner :
& A B-2), -3, 16) W (7,0 (-3.-3), @2/ 9
i " 1! = 4‘.’; :l! “'}.l :u! b 1’ # i- -IJ - ":', {1, Ul. ".J'_,. = _:.]
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Third; Answer the following questions,
6 Find the value of a tn each of inllowing cases ;

A 1 the distance between the two points (a, 7), (-2, 3) equals 5

B If the distance between the two points (a, 7), (3.3 -1, -5) equals 13
a oA, 30, Bi3, 2, C(5 MMand A B =B C thien find the value of x.
e If the distance of the point (x, 5) from the point (6, 1) equals 245, then find the value of x,
e Tell the kind of each of the following triangles with respect to its angles

M A3, 10K B (8, 5) Ci5,. 2) i AL -1, B2 1), €3, -2)
B A3 BT T

ﬁ State the kind of triangle whose vertices are the points A (- 2, 4% B (3, < 1), € 4, 5hwith
respect. to jis sides |

a Prove that the triangle whose vertices A (5, «5), B (- 1, 7}, € (15, 15) is right angle in B ,

then find its area |

e ABCD s a tquadrilateral, where points A (5, 33, B (6, <2), €11, <1), O (0, 4), Prove that ABCD s
a thumbus, then find s area.

a Prove that the poinis A (-2, 5), B.(3, 3), C {4, 2} are non collinear, and if D -9, 4) Prove
that the figure A B C D is a parallelogram.

a In the figure opposite :

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

and the parking lot . !If* I

B The distance of Ahmed's house from the school . :, P*mm i : MI -

L) The distmoe of Said's house fraom the schonl, ‘:' i '

B wWhich is closer o school @ Ahmed's house o . ]
Said's house?. o

1 Are the two ways of A B, B perpendeular ¢ j Ry e ==
Give the reason, L Bt ; 5 ‘.:' 1 ¥ :w_;l_i Tl
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The Two Coordinates of the
midpoint segment

On a perpendicular coordinate plane, find the two coordinates of ALt
the midpoint on C straight sepment AB: - What you'll learn

|
First : A (2, B) and B (6, 6) .
v Finding thetwo

Second : A (-2, -5rand Bi-2, - 1), coandinates of the
Thied : A (1, Dand 845,60 = meereeeeee _ mikdpomt of & straight
First: The line segement, which its end are | af ay ;F-II . 1
the two poinis (2, 61, B {6, &), is parallel ta | i 3 il BB
Y B0 B 0
the x-axes and the two coordinate of the f bpeebid i: -t
gy
point of its midpoint C (4, 6 e ER L Key tarms
.-f-': o At - ;
7 The two ends of the Hne
EEﬂTI'IE'I'I
3l e e Wi Yo The two conrlinates ol
: i e gt
Second : The straight segment with the = ™ T8.58 =1 | ihe midpoirit ol sraight
i = ] EEL R CE B sEeumEnt
two ends A (-2, <51, B -2, -1) is parallel to . -3 o
the y-coordinate: The two coordinates of : 5 i -"3?
its midpoints C are (-2, -3} . | _d'
§ & hln ki -i.
! 2 I
Thivd : In the figure opposite ; [ 'T‘t.'.'...-.,;..i.;.'-.-.;.;. .
Consider that the C is the midpoint :i_r1 ] : ? !
of the straight segment with the = aprerempemgs
two ends Al1, Z), B (5. &) from || 191 s
the drawing, we find that the o = #p==¥ =3 55w 2a 3w
coardinates of € are (3, 41, R HH RN
- sl s ; 3 i | : -
LeCi== e C(3, 4 L
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In general. you can duduce the law of the coordinate of the midpoint of
astralght segmend as follows.

A By, ¥ B (g vy ) Mx, vl where M in the midpoint
of AB that: A BEM, A M D A are cogruent

wefind: that AD=ME

Xy + %5
o =%y +% L
e

!:"Imﬂarhf'.MD-: BE i F-TI FF_'.' -}r

" . Wy Y

Co2yEY 4y, Sy m "1 2
Ml.x‘ * X, : ¥y +1,.r3}

3 |
Exarmple < 11 C ls the midpoint of AR and A (3, -7), B5,- )

Then the coordinates of midpoint of A B are {];—:‘ ; _?; 4

Calculate the coordinates of point C the midpoint of AB in the following cases :
@ 2w B0 @~ 5,803, 5
@ -3, 00,803, -6 @A 68610

@ 1 C (6, 4 s the midpoint of &R where: A (5, <3) then find the coardinates of 4 point B -

TilEJl I' I!__SJ

Consider that B fx,.y,), A (3, =31, and the midpoint of Al is the point C (6 - 4)

MtXy y= 1 * ¥

2 W
2 -
5+ X, .
l.! E‘t ,+.| E "!?: 11 :_.:2: II‘Sz?
ey
o = N e =X Ay, = -8
Yy =83 yy =5 2 BT, 5)
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consider [3 (x, , y,}
340:2-3

P Misthemidel A 20 My

2

3

i -‘I.H','I'.—l;l

LA TT Rdhibs Pt

X4y >

2 3
+ t-l _—"']
I -5+ .
- l!rli -;-I--_'i--p‘l
3 -
I'- !I.u.-'l

First : Enmplﬂe

a) 1 the paint of the origin is the midpoint of a straight segment A B, where A {5, -2) then the

coordinates of the point B are .

Bl HAB=BC=CD AL 3), Ci5 11where A, B, (. and D are collinear Find

First ; the coordinates of the point Bare |,
Second : The coardinates of the point [ are {

i} @ A BCDisapanallorogram, A (3,20, B (4, =55, € (0= 3) - Find the two coordinates of the
p::'inr at which the two diagonals intersect. Then find the coordinates of point D.

Thix figure A B C D is a parallelogram , M is the imersection point of its dhagonal,

2

'.*.

S O S R R I
Bl

- The coordinates of the paint D.are (-1, 4)

i

& A 13 is the median in 2 A BT, M s 1he midpaint aof ﬁ

Where A (0, 8), B3, 2), Ci-3, &) Find :
First : The coordinates of the point 2 are .,
Second : The coardinates of the paint M are

Verily by determining the coordinates of the points.
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@ V' C inthe midpaint of A'g . then find %, v, In each of the following cases:

™ AL 5 B3N C % ¥)
B ALy Big 11} Loix, =3)
i Alx, -b) B9 -11) i3, vl
& AN B 6, v} €4, )

a WAL, - 6l B9, 2}, then find. the coordinates of the points which divide AR inta

tour equal pards in length,

@ Prove that the points A (6, 01, B (2, -4), C (-4, 2).are the vertices of the right angled

triangled at B, then find the coordinates of the point £ that make the figure A B C D

a rectangie .

I the pomts A 3, 23, B (4, -3), C (-1, =23, 13-2, 3) are vedices of the thombus. Find;
A The coordinates of the the point where the two diagonals intersect the two diagonals |

By The areq of the rhombus A B C D,

Prove that the points A, (-3, O} B (3, 41 and € {1, -6} are the verdices of an isosceles

triangle of vertex A, then find the length of the drawn steaight segment from A perpendicular on

AT, =11 B2, 3k C i, O) and D3, <) are four points in perpendicular coordinates plane.

Prove that A and B bisect each other. then wentify the type of the figure.

Prove thal the points A (5, 33, B (5, -2, C (-2, <41 are the vertices of the obtuse triangle
at B, then find the coordinates of the point [ that makes the figure A B C [3 a rhombus,

and find its surface area.

A B C D s a parallelogram where (A (3, 4, B (2, -1), €14, -3} Find the coordinates

Gi D), Take Ee AD where AE=2 A DY, What are the coordinates of the point E7
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You know that the slope of the straight line passing through two
points i, , il 1%, ¥,) equals Y=Yy
“: - “'f

T -

What you'll learn

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

fr::lfuwir‘lg circleroed pu]irii . we The relition between
First: (3, 1), (4, 2) Second: (4, (), (2, 2 the slope of bwo parallel
Third: (-1, 3), (2, 31 Fourth: (2, -1), (2, 3} strarght lines.
What do you noticet st The relation benveen
From the ions, you can draw the straight lines passi ol el
PrEvIOus, Yo : ; B Passing perpendicular, straight
through the previous pairs of points in the perpendicular s,
coordinate plane as in the tollowing figure:
Second: Third: Fourth:
i E_J._ H -;'p:.-. .
3 Yl e Kay terms

wr A Posttive measure of

1 -3 :”r 3 ; thee angle
.n g T dtl = Yo A pegative measure of
te positive and the negative +,___\ that angle

measure of the angle : \ ¥ The slope of the stright
Anangle is positive when it is formed bya counter il - fine

anticlockwise rotation and it is negative when W Twa pavallebsiigh
it is formed by a clockwise rotation, ‘T/ lines

From the previous figures, we deduce that: W Twe: perpendicular
: straght lines

Smullar than goe

|
AEAE1L

wrichimitifies |
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We can deduce the slope-af the straight Tine as follows:

Slope of the siraight line is the 1angent of the positive angle which the straight line makes
with the positive direclion to x axis.

i.¢ slope of a straight line = tan E, where E is the positive angle thal the siraight line makes
with the positive direction of the x axis.

fﬂ. ‘-! ,-.-..-..um

ﬁ Finel thie slope of the straight line which makes an apgle of 3o measure 56" 12° 48 in the

positive direction to the x-axes;
@ Firsel the measure of the positive angle that the straight fine makes 1 the x - axis il m

=1.4865 (where mos thie .t.’l{apc:l ;

oy "
b o 1| B T

ﬁ “rm=tank som=Tan 56" 12 48 =1 494534405
S @D e e
ﬁ = m=Tan E LTanE=1.4865 - mi(~ Er=3564 13"

i ' e s ) &

a Find the slope of the straight line that makes a positive angle in the positive-direction of to
the % - axis. |ts measure:
M 30 o 45 g 60"

ﬁ Lising the calculator, find the measure of the positve angle made by the straight line of

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

A m= (L3673 n m= .06 & m=3i.164H
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The figure opposite: Represents two paraliel straight lines L,
Ly with two slpoes m, m,, making two positive angles ol
measures £, E, in the positive direction of the x-axes,

Complete the following :
OmL_,; Ej) =m (7 E;)becawse ...

[F: 11 S— F T ) - || PN |
2 2

from the previous, we deduce that ;

IF L # L then' i, = m;,

ie.: If two lines are parallel, then their slopes are equal and vice versa .
Thiss i my = my then L, /L

i I two lines have equal slopes, then the two lines ane parallel

..\ Prove that the straight line passing through two polnts (-3, <29, (4, 5] s parallel to the
straight line that makes with the positive direction to the x-axes an angle of 45 ° measure

Solubon
: - ¢ ¥ ¥y 5 t-\.:'. y
The slope of the first straight line im,} = ——= —— == |
o d B A
The slope of the second straight line (m,}j = Tan 45" = o =y

<+ The bavo straight lines are parallel.

. Represent graphically the points A 12, 33, B (6, 2)
C =2, -2band D - 2, 1}, in the-coardinate plane then
prove thal the figure A B C 1 s iapezoid |
Fram the: drawing, we find that - AD/ BC
To prove that anaclytically, we find the slope of each of

both: ab, BC. 'y
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bab |t

o) g2 4
and the slope of BC thet it e Mz
m;=§5—§=§-=i’ oy = my Y ADNBC
S Thefigure ABC Disa lrap-am-ﬂ unles the points A, B, C, D are collinear .. (1)
“* The slope of A B = -5- = 4, the stope of €D = i _________ (unknown)
Ao The twao steaight Imf_*. are not parallel ... (2)

From i1}, () s The figure A B.C D is a trapezoid .

‘ Prove that the stiaight line passsing through the fwa points (2, 31, 10, 01 is parallel 1o the
straight line passing through the two points (- 1,45, (1, 7).

@ Prove that the siraight line passing through the two points (2, -1, (6, 31 i parallel to the
stragght fine that makes an angle its of 45° measure with the pasitive direction (o the xs-axis,

o If the strafght line A R /# the y-axis where A s, 7), B (3, 5) , then find the value of x,

. If the straight line ¢ / the x-axis where € (4, 21, D - 5.y} then find the value of v.

The relation between the slope of the two perpendicular straight
lines.

The figure opposite : represents the two strajght lines &
L. by which their two slopes are m, m, wheee L, L L

: o i &
Find the relation between .~ E, 2 |) 274 x
A

Then complete the following table : it

From the puviuuh !ilhlt.- we deduce that :
T;mE “Tan |, = e mpxmy=-]
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Wi, |y are two straight lines of slopes my, my ,
WL, L L, then my, = my =1
f..e2 The product of multiplying the slopes of the twao perpendicular
straight, lines = -1 and vice versa, if my = m, =1, then L, L L,

i..e: W the product of multiplying thie slapes of two straights lines-= -1,
then the it straigh linies are perpendicylars.

P T N e el el R W

.- Provethat the straight line passing through the two points (4, 3 Y3, (5, 23 ) is perpendicular
on the straight line that makes with the pasitive direcnion 1o the x-axes 1o an angle of 30()°

e Ty, é‘ R*

PYNEASLIA.
Solubion

Consider that the slope of fiest straight ling is my and the slope of the second straight line
% 5,

Voo ¥i . A3 -243 o
Wm = L my = ———u =3
!—_\.' xl -5 1
' m=tank Somy = Tan 30 = —
¥
. I I . , L L
SL M XM=Y K= =] < The twor straight line are perpendicular .

.:,*:':1.,11:.Ltm:

i} - 5-12 5 A= =2
Find the slope of "y~ thus m, = —— =— =3, find the slope of thus m,= T o
ARy 2 s right angle at v oMy Rm, = -

A3 (-2
s iy M — = ] 4 =.
5
- A=1-3 A=-1

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

(3. 2L (5. 1).
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First : Complete the following
' W AB 7 CD and theslopeofl AB =3
@ ' AB L CDand the slope of AB = i then the solpe of €D equals

G The slope of stright line which is parallel 10 the straight line passing through the bwo
points (2, 31, (-2, 3) equals

@ M the straight line A B is parallel to x-axis; where A8, 3), B (2, Kkthen K = ..
o I the straight line C D is parallel to the y-axis where © (M, 4), D -5, 7] then M equals
. A B Cis aright angled triangle in B A (1, 4, B (<1, -2) then the slope of 3¢ equals

. If the straight, line passing throught the two points (A, O (0, 31 and the straight fine that
makes a triangle its measure 15 30% with Ihe positive direction tothe x-axes are perpendicular
thep A=

B
then the slope of CD equals .

i 12

Second :

Prove that the straight line passing through the twa paints A - 3, 4}, Ci- 3, - 2)is perpendicular
on the straight line passing throught the two poings 801, 20, D=3, 21,

’ IEAE=T, - 15 B2, 30, C 6, 0) prove that the raingle A B C s right angled tnangle in B.

e If the straight line L, passes the two poirts (3, 1), (2, K) and the straight line L, makes with
the positive direction 1o the x-axes a triangle its measure is 45° , then find K, if the two
siraightline L, L, :

A Paralle! B Perpendicular
ﬁ I the poinis (0, 1), 1A, 3}, (2, 5) are located on one straight line, Then find the value of A,

@ Prove that the pomts A (- 1, 1), B (0, 5), € 4, 2), D (5, b) are the vertices of the

paraltelopram,
@ Prove by using the slope that the poinis A (- 1, 3), B (5, 1), € (6, 4), D (0, f) are the vertices
of the rectangle o

.!n the figure drawn: . __
ABCD s trapezoid, AB 4 CD
A (8, -2), B (3, 2), C (x;. -x),

[ (4, 3}, Finel the cobrdinates of the point C, A
. Prowve that the points A (4, 3, B (7, 0), € (1, <2} are vertices of the triangle, and If the point
of B i1, 21 then prove that the figure A B C D is trapezoid and find the ratio between

AD.BC.
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The Equation of the straight line given its slope

ond its y - infercept

Your learned the linear relation between two vanables x v, itis :

Ax +By+ C=0where A, B leachofboth: 2 0

1s represented graphically by a straight line |

v Finding the eqoalion
of the straight line with

e
m given the slope and the
Intersected part fram
Kepresent the relation the y - axis

% =2y+ 4 =0 graphically .
From the graphical figure, calculate:

3¢ Finding the equation
of the <iraight line
phven lts slope and its
-intercept.

A The slope of the straight line .

B The lenght of the vértical par
inciuded between the origin point
and the intesection point of the straight line with y - axis.

Solution 1o make the drawing easier, select the imersection point of the

2 axes; as follows Kay ferms
wi="[] Lexcdad =0
Si% = -l =4, satisfies the relation, % Equation of straighi
W= L} iy -:'||'+ a4 =} flinge
Y dy=d (g, 2 sahisfies the relation 4 Slope af a ctraight
From the drawing we find that the slnpe- of the straight line Elrhe
imb=10 ... iwhy!) thus, m= —— = == Wy - intercepd

The distanie between the 2 points o and B are called the y - intercept
intercept and is equal to - 2 unit leaght and is denoted by the

symibol (bl

The previous equation iSwritten a8t y = mx + b

thus, 2y = x + 4 and by clividing both sides by 2

Ay :_:]E X + 2

We notice in this form that

The slope the siraight line (m) which is the coefficient of x equals
é, ancl the lenght of y- intercept b = 2 and these are the same
results we got the previows drawing .
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Defintion
The equation of the straight line with respect o its slope (m) and the y - intercept (b,

lsy=mx+h where mz R

Motice that @ The equation of the straight line is written: ax + by # c=zero, h # 0

Ir the fromula: y = m % + b asthe following

ax + by + ¢ = Fero thus by = ax - ¢
= i * T
Y E X and i1 s in the formula: v =11 x +14
| = Lo it x . ” .
Wherem = ¢ = — Where ¢ is the lenght of the y - intercept .
Cewlfilesent v " ’

o~ Aol

0 Findl the slope of the straight line 3x + 4 y= 5 = zero in two different methods

then find the lepght of the v intercept .
:_';.'-‘l'l."l-ll.lﬁl m:
. The equation of the straight lineé in the formulaof ax+by +c=0,h=20

. g 7 = . F : -
- The slope of e straight line = —— < Thet elope of the strighl ling = r
ar ¢ il is written in the tormula of y = mx + ¢
LA y=3x 45 o Figea =
¥ - ¥ r
i The slope of the straight line =

the straight line passing through the two poinis A (2, -3), B (5, -4},

solution

thus, the slope of the stranght line 15 perpendicular on = 3
L+ The equation of the straight ine is written in the formula; y= 3x + ¢
"' The straight line passes through thie point (1, 2)so, it satisfies (he equation |
w2 w3l A
o= -bh=-4

", The equation of the straight is written in this formula ; y= 3x 4
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ﬂ A (- 3. 4. B (5. - 1), € (3, 5 find the equation of the siraight line passing through the -
vertex A and bisecting BC
solltion

, v— :l-r- 5.1
The midpoim ol BO = ".I- i4,

= - F

s
. The slape of the reqlumd ﬂralg.hr line = ===

-2

+}'=ﬂ'ﬂ?¢*f. IJ-T- N ow L
S The point ol A (-3, 4) passes Ihrnug,l"l the straight line. so it satisfies the L‘ﬂl!"lllﬂﬁ
b X
='—x3+4. ved =t -‘r:=“.-

L

* The equation of the straight line 15 written as in the formulay= —:{ 4 = and‘ by the

multyipling two sides in 7
s Ty s=Fad 22 b etheeguation s Zx + Py=22 =0

. In the figure opposite, find the following :
& The slope of the straight line (mi |

8 The length of the y - intercept (c),
£ The equation of the straight line with given m and c.

M The length of the x intercept.

& The area of the identified triangle by the x - y receprocal. |

. Ity = mx + b represents the oquation of straight ling with s given siope and the v- intercepl.
then complete the following :
& The equation of the straight line; when'm= 1, c= 3 isinthetormef ...
A The equation of the siraight line, when m= -2, ¢ = 1 is in the form of
& The equation of the straight line'm = 3, ¢ = 0, isin the form of ...
o Find the slope of the straight line and the length of the y - imercept in each of the following :

¥

S =

b

M 2x-ty-6=0 W Sx+dy-10=0 &

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

A When its slope is 2 and intersects a positive part from the y-axis that is equals 7 units
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) When ts slope is squal 1 slope of the straigh fine . = % and intersects 4 part from the negative direction 3
&) Passes by the two points (2, <13 (1, 1),

D) The equation ot the straight line where m = Zero, © = Zero .

ﬂ Diraw the stramght line in each of the following:

a1 slope equals 1 and Intersects a positive part of the y - axis that is equal o one
2
unit.

a5 slope equals 2 and intersects a negative part of the v - axis equals 3 units;

G Cuts lrom the twio positive parts of the x - v axestwo parts; both lenght are 2 . 3 of the
Lunits respectively.

e The following table represonts linear relation:

at Find the equation of the straght line,
i Find the length of the intersected part from the y - axis.
o Fire the valiie of A,

ﬂ in the figure opposite : The relation between distance the
car covers 1s d In (kilometers), and time the car covers in s

tin houor, Find:
W The distance traveled in 90 mindtes.

;1I-'hlli|.t hhi

& The time-which in the car travieled 150 kilommeters:

o The velocity of the car,

o Theequation of the straight line which converts the relation between d and 1,

a The figure apposite represents the distance traveled
{03} In kilometers and the time () in minutes of the
two objects A and 8.
A WA, B move at the same lime!
) After how many minutes did A, B intersect!

g What is the velocity of Af

ol Write the equation of the straight line that
represents the relation between the distance and the

vetocity o the movement of the object B?
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1) In the figure oppasite :

The paint € in the midpoing of 3 B
wihere C (4, 1),
first 2 Complete the fol lowing ;
MOA = writ length
WOB=___ unitlengh

Secoid S Match between A amd B:

& Shape of AB «l

W Slape ol 0C =

& Slopeol OA Net

o Slope ol ﬁ 'i"

w Slopiral TV » |
Stapeof A umknown

Third : Fiintd 1he coordinates of the points A, B and O then find the equation of AR, aned

€0 f

the eguation of (20

Foirr t Find the lenpth of cach of CA, CB, ¥ F
Co
Fifih: Prove In more then o wary that C is

the center of the circle passing throogh

the: puints A, O-and B. Gm

a A caw istied 10 2 poind O with rope of 4.8 meters

lemgth. If the area §s.O A & planted with clover, 7 c
Cailcutate thearea of the cultivated land with clover —_—m —

I swviedy thie cow canmed dal, 1 thie nearist meder

.‘-.HJ:J:'I'Ita Faeack - El‘ﬁt kerm 1 g 3
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& The figure opposite : In the figure apposite a particle meves ¥
with a canstant speed (v where the distance {d) Is measuroed
by meter and time {0 by second, Find the foliowing:

M) The distance at the beginning of moving.
A The m]t}::il}r of the F;hill'li-L‘lE. El
. ¥ z . z
A6 The equation of the straight line which represented the
moverment of the particle. |
oy The tiaveled distance after 4 seconds from the beginning VI I I
of the movement . ' '
&) The tme i which the particle covers in distance of 3. 5
meters from the beginning of the movement.

e Choose the correct answer from the given answers :
*'13" The slope of the straight line whose equation is 2x - 3y -6 =0

A a2 82 )

@ I the hwo straight lines 3x - 4y - 3 = 0 and ky + 4x - 8 = 0 are bath perpendicular then k equals:

A L &3 s

@:} 11 the twao straight lines x + v = 5 and kx + 2y = 0 are both parallel, then K equals :
o -2 -1 G o2

@[-I- The area of the traingle in square unil, identified by straight Hpes 3 x -4y =12, x =0,
y = (L equals;
Ah &7 &8 12 12

@ 'ﬁ' isa iﬂ_u_‘iiﬁhl: line passes through the two points (2, 51 and (5. 2) which of the following
points & AR
(1, 6 B2, 3 L), 0) o3, -4

@ WA, 55 B (2, - 1) and C ixy) then the coordinates af the point C That makes the triangle A B C a rght
angle triangle at § is;
MG, -1 X (-4, 5) & L3, -2) B E, -2
a Ads, 6], B (3, 71 and C 1, -3) Then find the equation of the straight line passes through
point A and the midpointol BOC | _
Find The equation of the straight line perpendicular o A B from its midpoint C where A
(1, 3rand B (3. 5.
0 Find the equation of the straight line passing through the point (3, - 5 and paralle] to the
straght linex + 2y -7=0,
ﬂ Find the equation of the <raight line passing through the twe points 14, 23 and (-2, <11,
Then prove that it passes through the origin point
‘ Firsel the equation of the straight line which intersects from the x - v axes two positive parts both lengths
are 4 and 9 respectivedy, ——
A B Cis a triangle where A_(1, 2), B 15, - 23 C {3, 4), D 15 the midpaoint w cirawn
DE & BC and intersects AC fn E, find the equation of the stradght line DE .
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General Exercises on units
and model test

Algebra and Statistics

First Complete cach of the following

(1} The point (3, - 3) lies in....... quadram

2)IMix+ 5.8 =({1.6y+x}then X =i« ¥= diiinn

DX =5n(XxYI=5thenn(Y)l= ...

(4 The point (4,0) hies on .. axis

SIS, x-Ti=(v+1, -Sthenx+v= ...

(O IFX %Y = {(1.5).(1.7).(2.5), (2.7 (3.5) . (AT]

them X =ocin ¥ S

(MUTx)=5x-Tthen (3=......

Byifrfix)=ax then (2} + (-2 = e,

I fixi=3x+b [{d1=13 theab=.....

(103 Function [ B — B such that 1 {x) =3 5 represented by a straight line passes through the poini
(S S |

(11 The linear fungtion 1 ()= x 4 7 15 represented by o straight line cois X - axis at the point .........

(12) The linear function {(x) =2 x - | is represented by a straight |ine cuts ¥ - axis at the point ...,

(13) If the point (4, 3) lies on the straight line which represents the function §: R — R where
fix)= x-5then a=.....

(14 Efix)=x-6and 31 f{a)=-2 thena=.........

(SHEX=[1L35].f:X—=R andf(x)=2x%+ | then the mnge of f = ............

{ 16) The lingar function F(x) = 2- 3x is represented by o straight line cuts Y - axis m the
POINL cvcionnes

(177 1f § 15 function where £ ; X ==Y then X s called ... and Y 15 called .

CERDIT T 3s Tunction from set X o set Y then the mnge of function 1 C ..........
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(19 If s a function where £ (x) =3 x - | is represented graphically by a straight line passes through

the point (4, 2) then o= ...
(20 IF2. -B) ET(x)where M{x) =k x + 8thenk=..........
Second: choose the Correct answer from those given
(DR (X =9 « then n{X)= ...

{a)3 by 6 {c) I8 iy 81
(2) The point (-3.4) lies i .......... quadrm

(&b first by second i¢) third id) fourth
(31X = (5,6, 7] then n (X = opree

ah 3 ib) 6 (¢l 9 (dy 12
X xY=[{1.3),{14)] then n(X)=....

() 3 (b) 1 fe) 4 (dy2
(S)IEX =[5}, ¥ = [3]} thenn{X xY)

{a) 15 (h) 8 (c) 2 (dy |

(6} IEX = [3,5, 7} and R 15 a rélation on X then the relation which represents a function is ...
fad R={{3.5),. (53, 3. N GBR=[(35),(E7)
(eh R={3.5).(55).(7.3)] (d)R={(3,3),(3.5).(3.7))

i 7y I the point (x, Th liesonY - axis then 5 x+ | =_...,
{a1) ZEro k)1 (cy5s (d) &

(8 IT R i% o function from set X (o set’Y where

X={258].Y =[35] and R = [(2.3), {3,3), (x.3)}} then x = ...

{a) 2 (k) 3 c) 3 (d) &
i9) If R is a function where B = [ (4.3} (5.6, (9.3)) then the range of the function R 15 ...
(4} {3,4.56.9] (b) |4.5.9) (e) {3, 6.9] (d) {3.6
(O U F(X) =T % - % then [(F) =
() 7 (b) 3 (€) (3
() =4 +b, M3 =15thenb=_......
(a) 156 (by 3 ic) 4 (d) -3
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(123 1 fm, L2 satishies the function [ where

fix=3x+4thenm=.....

(a6 iby-6 fcr3 (dy-3
(135 11 (2.b) satisfics the function { where

f(x}=3x-6 ., thenb=.......

) Lero {b)7 e 9 ()2
(4T =x*+Then (3} =......
(ah 10 im7 (19 () 16
(5 Hfx)=2then [ (2} +F(-2) = .......
ia) 16 (b Zerp ie)-T idp4
C16) 1F 2, - 6) satisfies the function £ where
fix)=kx+8thenk=......
i) -6 (hy 7 fcy=T 1y 2
(17 The funetion 1, where {(x) =5 & 15 represented graphically by a straight line passes through the
U111 R
(ml (5.5} () (0,00 te) t0.5) {dy (5.0
(I8)IFf(x) =5 x 4+ 4 is represented graphically by a staight line passes through the point (3.b) then
bh=....
(a) 5 b4 el 3 ()19
(190 11 the funetion £ is a function from set X 10 setY then the domain of the function s ...........
im) X (Y for X x¥ Y x X

Third: Answer the following questions
(I X =00 1,23, 4.5 6) and B s a relation on X whene oRy migans “nis twice b forall i, hE X,

n=b

(a) Write R and represent it by an srrow diagram,
(b} Is (DO) E R? (ch 15 2R ?

(o) Find x If 6Rx

iNTX=[2.4.8), Y=146,12 24}, and R is a relation from X to Y such that «Ro means "b > 24"
for alla € X, hEY, wrte R and represent it by an arow diagram and by a carteston diagram.
(300X = [13. 14,43, 84}, and K 15 a refation on X such that sBs means "two numbers a and b have

thee saimve umit digit” forall o, BE X.
write R and represent il ona lattice
X =12347.Y=11.2,34.7.8) and B i5 a relation [rom X w0 Y where aRb means "a - bis
i prime number fofall 4 E X, hEY.
wrile R and represent it by an arrow diggram,
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(S UX={0LL3LY=]-3 -2.-1,0} and R is a relation from X to Y where oRo means " is additive
wverse of b" forall g€ X, b 'Y, write R and represent i by an arrow dingram and graphically.

Is Ris a function F why?

B IMFX =25 8LY¥ =10, 16,24 30| and R iz a relation from X oY foralla€ X. b EY where
i is a factor of b" write R and represent it by an amow dibgram. s B a Tunchion” why?!

(NI X={1.3435Y =1 2. 545 6)and K isa reldtion rome X 10Y where aRe means
“a+h=T"loral a EX,bEY . write R and represent it by an armow diagram and by & canesian
dizgrim. show that B s a fumction? write its domain and its range,

BMIFX={L23LY=| ﬁ we & tand R is a relation from X 10 Y where aRb meuns "3 is the
multiplicanve inverse of b" for all a € X. b EY write R and represent it by an arrow diggram and
by a curtestian diagrum; 1s B o function? why!?

(I X=11.2. 4}, Risarelaton on X such that ~ ais a multiple of " forall a € X. b E X, wriie B
and represent it by an arrow diageam and by a cartesian diagram. Is R s function? why??

(IMFX=L34LY={34.56 7.8 andf: X —=Y where f (x}) =9 - % find the images of the

clements of x and represent it by an arfow diagram,

O IEX = (1.3, 5] and R 15 a relation on X where B = [{2.3). th. 1), (1,5)] then find the mumerical

value of the expression a + b
(1) Graph the furction [ where T (x) =4 - x2in the interval [-3,3], from the graph determing:
First: The coordinates of the maximum value of function.
Second : The equation of the axis of symmetry.
{ 13) Graph the funciion £, where fix) = x (6-x] + 4 m the interval |-1.7].
{ 14) Represent the following linear functions graphically
(i fi)=3x+1 () r(x)=2-y
e fo=5x Wy Fix)=-2x
(15} 1f the straight line which represents the fonction f: R — R, where [ (x)=6hx-d
cuts Y - axis at the point (h.3) then find the value of a and b
G X =134, 5 10, 13),Y =45 7.8.9, 19, 25] and K is-a relation from X toY such that aRe
means b=2a-"foralacEXadbEY
fa) Wnte R (b) Represent R by a cartestian diagram
fc) Find the value of x if (x, HER,
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(MEX=[357.9.Y=la:aEN, 10=<a <350 and B is a relation from X 10Y, when:

R = [{3, 15% (5. I5), (7, 35}, (¥, 45}
Write the rule of R
(X =]1,23).Y=]1,369 13} and R iz a relation froan X to Y where sRb means "a = 5 b”
forallaE X.bEY
write R and show that it is a function, wnile its range.
(19 I function {= [(1.3). (2.5), (3.7). (4.9), (5, 11))

{a) Wnite each of domain and range of {,

(b} Write the rule of the function £
(2011 R — K s represented by & straight line cuts Y-axis at (b, 3} where
fix}=6x-a find villue of 28+ 7h
Problems on ratio and proportion
- Compleie the fllowing:
LIFSGa=dbthenath=.......:
2.1 3; 4, ¢ and 8 are proportional then ¢ = ...
3. The propriional mean of 3ab?and 27 P B s ...
4 1F 5 =L, then Q;—l = J——
S92 %, +—- e proprionil guantibies then X ¥ = ...

¥
oo lE4xd- 12 ?'l}’+'9:|l'1=“:IH{EIER.}-'EH.:|F-H‘.|1I'|4_:“%‘_—_"""""

e
i‘-lr-'lh-z?mul-g'z-%lhmu:h:cz ......................................
a_1 g=b _ =
8 L] h=T then Sl SEEs
XY B e 2¥HE
L S fail R e —

0L, %, 9, v are in continued proporiion then x= ... ¥=_......
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2- Choose the correct answer from those given:
1. The third proportion of the two numbers 3and 6is ...

{a) |

2

(by 2

2.2, 6, x + |5 are proportional then x = ...

(a) 1 b2
A Ira, b, 2 and 3 are proportional, then o = ...
h
oy ]
" = e
4.1 35 =g (where a and b = 0) then S
{an) -.13: (B l
3. The second proportion of the quunml&s. 12ab?, .........
fa) Bab? (h) & kb

6.1f i—=-_§- which of the following is true ?
x {
) T 2 (h) %=T
7- The number which added weach of the numbers 1.3, 7

KB e

()9 (dy 12
c)3 (dh 4
. 4
EL!T “:“T
“3

)= . (dy = -%-
2lab, 1dh?
ic)y2dab iy 24 b

x_d e
ey =7 =7

. i respectively to be in continued propodion

ta) 1 (b) 2 )3 iy 4
(%) II'—-—-JI.I]'n:n il: L equals.........
- H
()L (h) L c)2 (dy 3
5 3 5 B
(o If = =-_1,r'- =4x-2¢ . then z = v
= ) r
{a) -2 ithy-_L feh L (d) 2
| 5
(11 A=E'-=%=ml:whr:mmERH.lheu ALE ‘equalss.......
{a) m ib ) 3 () m? {d) 3 m?

3= If the following sets of numbers are propormional, then find the values of x .

(a) 8. x. 4, 5 i 1.3, x. 6
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. i af 1
{a'ln"':'—=?ll.1'|.-|:|l=% {EHIIF:'="5":III=.’[":"=T

(5)1f == 2 | then find the value of each of the tollowing ratios

-5
Faslh
s h 4 b-a R
(ay-—ms (b} Ty ) en () 55
(B If 5= -1} = Er-t-‘l-l’ , then find the value of m
(mu .._"'.... = '.J-TT . then prove that a, by ¢ and d are proponional
{&) IF b is the middle proportional between a and ¢, then prove that.
Wb 2a a+bte .,
=== ) et ™
Y ) S ’ i
(9 If g il Tl 2 then Prove that:
{n}.l—::‘%fj=% () VI 3y 4 2! = Duay
- aid 3 i i A ; a+h _ 3u
(i Ifa-ta+l, b-2, b+ 2 are in proportion, then find - . then prove that ———= = =

(11T —;:-z ;—_ . ard @+ b+ ¢ = 26, then find cach of a. b and ¢

A
o &

(12) If x. ¥, 2. Lare proportional guantities, then prove that ;

% 4 2x2 . 3y L o g e %+ F
(@) =1t = ) V=55 =

2+ 22 Y2 Syl ] y & !

X+t¥ _ y4¥r _FeX y¥- X

x
(13 1= = . hen prove that : 5~ ===

T m4n mad
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Tuddyer
da+db.c a4 fib

4 i . I . the o - S R
(it =5 =+ - thenprove that

(15) Ir = ‘.Ir*"' = ""';" == '; . then prove thit ‘—‘;1':—" =5
(16] Find the number that should be added 1o each of the numbers 7. 9. 12, 15 to be proportional.
(17) Twor positive infeger numbers, the ratio between them is 3 - 7 and of we subtraet 5 from each of
them the ratio becomes 1 3, find the two numbers,
{18} Find the positive mumber that if we sdd its square to each term of the ratio 72 11
it becomes 43
Exercises :
I- Complete the following:
Llfy=3xtheny ¥ ...
LAy =T =0thet v =, e
3. Iy = x and the vanable x took the two values x, and ;. and the vanable y took the two values
y, and v, respectively then % T
4. 1fy = X and x = | a8 y =4 then the constant of vanation is ...
Slyexundy=2whenx=d4theny= .. .. X

6. IFy varies inversely as x and v =2 when x = -} then y=""%

LUy -dxyrd=0theny= ...
By -bxy+9x'=(theny = ....
9 1y = j;l:mu;] the variable x took tie two values x and x_and the variable y toak the two values v,

and v, respectively then :— = s

0.y =zxandy= | whenx=4theny= ... whenx=8
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2- Choose the correct answer from those given
I. The relation which represents direct variation between the two variables x and y is

@xy=7 thjy=xn+2 q:_|%=% 1_d_‘n-;i—=—§'r—

2. 08 y varies inversely as X and it x= Jjas y= -j; . then the constant of variation
equals:
(a) + (b) < (c} 2 (d) 6

3. H'y—xzf-—:—whert:xsy;eulh-:n

4. If the total cost (y) for a certain trip and if the some of this total cost is constant (a)
and the other changes with the number of participated (x), which of the following
relations is correct:

(a) y=n X 1h:y:%

[Cly=a+ ‘iﬂl . (m ig a4 constant = o)

() v =g +mx, {misa constant = o)

5. The graph which represents the direct vanation between x and v 15 ........

L} L

3- Show which of the following tables represent direct variation, inverse varation or
neither-nor. state the reason in each case:

X1y L ¥ o B
3 | X 2|9 5|9 3|
5 |12 4. | 18 o] 18 =2 | -5
4 |15 6| 34 15 | 27 1% |
o] 10 it |72 251 45 0| -2

4- Ify varies as yand y = 10 when x =7, lind x when y =20
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(5 Wy vanes imverselyas Xand y = 10 whenx =3, find y whenx =5
(61 IF y= x and v = 20 when x = 7 find the relation between x and v then find the valee of ¥
when =14

(7 0y %.‘rnd - % when y = % theén hind the relation between X and v then find also the value
of y when x=3%

(Bl y=34+oanda = -:- if y =3 when x = 1, then find the relation berween x and y and find y
when x =12

(W lety=a+7anda = %ifs = |8 whenx = ﬁ find the relation between v and x . then deduce the
vitlug of v when x = 6

(I IF 22 - ¥ then prove thaty = 2
rA=F 7

(1E) From the data of the following lable answer the following questions

X - 4 i
¥ ] 3 .

() ldentify the kind of variation whether it is direct or inverse
(b} Find the constant of viaristion
(¢} Find the value of vy when x =3

(d} Find the value of x when y =24

(12) A car moves with constant velociny such that the covered distance
varies directly as the time if the car covered 90 Km within one
and half an hour. write down the relation between the covered
distance and the time, then find the covered distance within 2%
heviirs,

{ 131 If the light tension (i) of a lamp vanies inversely us the square
of the distance (d) between the limp and a pupi] siodies his

lessons at a distimce of 12 metres . I the wnsion of light is
weak, then what is the distance which the lamp should be far T
[fom the pupil m order that the light lension becomes < imes

what it was before? h'
I
{143 If the height of 4 right circolar oylinder (h) of a constant volume 1

vames inversely as the square of the radivs length of its base ()
and h = 18 em whenr= T cm . find the height h when
= 10.5cm
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15- A carof mass 3 ton moves with uniform velocity under resisience

varies as ity velocity. IF the resistence was 6 kg, weight £ {on F
of the mass of the car when the velocity was 50 knmvH find the e@?

J
velocity of the car if the resistence becomes 27 kg weight / ton \%}""_:.__:—-u'

Problems on statistics

feollecting data and dispersion)
First: Complete the following :

- The statistical sample is o part of ...

2- From the means of collecting duta are ... and ........ -

1- The arithmetic mean i ope of measures of ......... while the range 15 one of measures of ...
4- The difference between the greatest value amd The smallest value of a set of datais ...

5« The arithmetic mean of i sef of values of individoals equals..........

fi- The positive sqoare root of the mean of the sqoares deviations of values from its arithimetic mean

i called ..........
7= The range of the set of the values 5, 14 4 21 . 16and 1215 ...
8- The standard deviation of the set of the values 3 . 12, 17 .28 and 30 equals ..........

9. The difference between the greatest individoal and the smallest individual of 4 set of values is
cobled ...
10- 11 74 is the greatest individual of a set of individuals amd its range 15 39 then the smallest individual

of this set equals ..........

Second: Choose the eorrect answer from those given:
1= Selectimg a sample of layers of & statistical society 1s called .......... sample.
() randam ih) class (haver) {¢) deliberue (d) bunch
2- The difference between the greatest value and the smallest value of a set of mdividuals 15 called

(it} the range (b} the arithmetic meay
() the median (k) the standard deviation
3- The range of the set of the valoes 7.3 .6 9 and 5 equals
(a)3 ihy 4 ) h (dy12
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4= The arithmetic mean of the set of the valoes 7,3 .6 Yand 5 equals...........

(ay3 (b (el (dy 12
5-11Y (% -%) =36 for a set of values whose number is 9 then @ = ..o,
(a) 2 {by 4 (c) 18 )27

Answer the following questions:

I- A school has 360 boys and 480 girls, the school wanted to hold & survey on a smaple of 35 students
{boys and girls) such that each layer should be represented due to its size. Caleulate the number of
individuals of each layer of the sample,

2- A factory has |25 workers 75 technician and 50 ingineers. [t is wanted to take a sample of layers
of size S0 individuals such that it represents each lavier due 1o its size. Caleulate the number of
individuads of each layerin the sample.

3 The Tollowing table represents the number of students in one of university colleges.

']":h.: ﬂl"adt tll lllﬂ j_f-l 41"
Number of the students | 900 R0 TUH Al
It 15 wanied 1o draw a sample of layers of size 120 randomly such thai il represents each layer doe o
its size. Caleulate the number of ¢ach layer of the sample .

4 11 1s wanted to draw a mndom layer sample 1o nepresent cach layver due 1o 11s size from i society of
10000 individuals and it 1S dvided o owo lavers as follows

Layer first | second
number of the layer 000 | 700D

IT the number of individulals which représents the first layver of the sample cguals 990 individuals Gnd
the total number of the sample.
5- Calculme the range of each of the following data
(a) 7.16,149.5 (by 13.9 .25,19.29.10
G- Calcualte the arthmetic mean and the standard deviation of each of the following dati.

(a) 15,30,6, 18,16 (h) 68 34 63,7045

() 7064 61 65 70 .76.70 () 23, 1217.13.15.16 K.9.37.10
T 1 the marks of o student in the mid-year lest of 3 subjects are o following 20, 17 ,22, 23, |8 find
the standard deviation,
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&- I the daily expense in len pounds of two samples of families in two adjacent cities are as follows
The first sample 24,20, 26,25, ), |8, 32
The second sample 27,25, 25,23, 24, 26

Mention with reason which of the two samples is more dispersion ?

Q- The following rable shows the muarks of o student in mathematic within the school vear

Month Oet, MNov, Dec. Feh, March April
Mark 36 40 42 38 46 4

Caleulate the arithmetic mean and the standard deviation.

1= 1 the data of a number of persons in 50 families is as follows

Numberof persons | 2 | 3 | 4 S 16| 7| 8

Number of families | 5 7 8 121 9 5 4

Find esch of the arithmetic mean and the standard deviation of the number of persons in the

Tamilies.
11- Calculate esch of the arithmetic mean and the standard deviation of the following data,
The set ()- 2- 4- 6- K-
The frequency | 5 u 15 15 f
12- In a study for knowing the quantity of bengin consumed by o set of cars, the resulis were o8
follows
Number of km/litre 25- 27- 29- 3l- 33-
Mumber of cars 3 7 Y 5 4

Find the stmdard deviation of km/galion
13- The following table represents a sample of health establishments due 16 the number of doctors in

them

Number of doctors 10- | 15- ) 20- | 25- | 30- |35- | 40- |45-50
Number of health _

establishments 4 4 fi 10| 6| 5 4 I

Find the standard deviation,
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Madels of tests in algebra and statis ties
Model (1)

I - Complete the following :

L. From the methodds of collecting dataare ...

L ow o WO, 1 | -
b -~ d """ Spa+ b

4.Tf y = x and y = 6 when u=4,1hen-{-= .........
S U n(Xi=5nXxYi=15then n (Y=
B, IF Ahmed answered 60% of the questions of a test with true answers and the number of questions

which were answered incorrectly are 10 questions, then the number of all querstions of the test
o esiginsi

2 = Choose the correct answer from those given
I. The fourth proportional of the quantities 3,6, 615 e
(a3 ihy 6 ()9 iy 12
2. The ratio between the area of a square shaped regoin of side length £ to the wrea of another square
shaped region of side length 2 245 i
(a) )2 (bhg:d ey l:4 (dyd:l
L3I y=Bhen o,
(a)x =y b}y =x (ch3x =By {d“ITE
A The pomii -3 .4 ) hesinthe ............. quadrant |
(at) first (b} scound (c) third () fourth
5 . If the function T from the set-X to the set Y, then the range of TC e

() X (b)Y ey X XY iR

3- () Ifx=zx+8and ¥ varies inversélyas vand =2 when v = 3

Fimd y when x =3
(b} Find the number that if we add it to each of the numbers | |7, 25 | then they become

mn continued proponional .
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d-lf A =2L1 = £ _ihe that A=bte o T
CRE 5 then prove tha g

i 3
M X=12. 3. 4. 7YY= 1.2.3.4.7.8] . Eisarelhion from the set X tothe set Y such

that aRb means "a -+ b is not a prime number” forall a€ X, bEY , Write R and represent it
by an arrow diagram.
S X=12.3.4].Y={3.4.5.6.7.8 |undf:X—Ywhere [({x)="9-x_Find the images
of the elemenis of X by the function [.
(b) The following tible represents the number of children of LK) families in a city
Number of children | O | 2 3 4 Total

Number of tamilies | 6 15 40 25| 14 100

Culeulate epch of the anthmete mean and the standacd deviation
Model (2)
I- Complete the following :
1 . The range of the set of values 8 . 5,10 .6, 141 .............

2. If the number & is the positive mean propertion of the two numbers 2 and athen a=......
3. The point { 5, -3 ) lies in the ... quadrant .
A UX=]|2,.3).then X =0
X ¥ A . )
Sl — = = —u thmk=.
SRt K i

fs, The teacher corrected the exam papers of one of his classes in hatf an hour. I the teacher ook

one and holl an hour Tor correcung 120 exam - papers:. Then the number of sudents: in tus

class is ..........
2 - Choose the correct answer from those given
| . The stmplest and casiest Qispersion MEasune 15 ...,
f) the mange th) the arithmetic mean
{¢} the median (d) the mode
Zi#f3as= % hd'mn—-;i— & it
(1) A2 (b L2 © & i) i-%
(I SIE[3,6 )= x.8] thenx=...
a) s (b16 {c13 {dys
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U X=1{5.6.7 ) thenn(X*)=.....

(a) 3 ih) 6 )9 iy 12

JMthepommt (x. 7 )hesonthe y-axis .then 3x + 1 = ...

(ah ) b | €13 i 6

1. The serof images of the clemems of the domam of the function 15 called :
(a) the rule ib) the domam
(¢) the range i) the codomain

: 1]
3-  (a) Iy varies as x and y =— when .t:%
Find the valoe of x when y = T‘

ih1 Find the number which should be subtracted from each of the numbers 3 .7 . 19 to be in
contimued proportion

dofupif = Xt¥ ¥ *+2 o ZHT provethat L= AF¥H2
3 3 6 - 7
B UX=[1.2].¥=]2.3.4],then find XxY.
5. (2) The opposite arrow diagram represents the relation R
Ironm the set X to the setY |, where :

X={-3.1.41.¥=}1.2.4,8},

Write R . Is R a function ! why!
Model (3)
1- Complete fhe following :
|. The ordered pair (", v* ) where x«= (), v = [} lies in ........ quadrani
2. The positive square rool of the mean of the squares of deviations of values from its arithmetic

mean is called ...
I 2 = T then 2R =
b 4 b

L Ify-dxy+d=0theny e ..........
S0P % . x + 41 are two prime numbers then x = ...

GHX=|2]thenXi= .
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2 - Choose the correct answer [rom thoese given

1. Thee first proportion of the quandities ... 21 . 15, 35

[u!% (b3 c)7 (d) 9

24 =9y then 2= .. :
¥
(u) 2 (b3 3 (¢)+ 2 (dy+ 3
4 2 3 2

SHEAVE ¥V VS VB VT VE =12 vTothen v V3 VB VT VE AVT0 =

(a) 60 VT by 1207 (ci 1270 {c) 6 7
AX=]1.2].Y=]0 ] then (X XY )=

fa)fl by | ) 2 id) 3

5. IT the point €, 3 ) lies on the strught line which represents the function | R = R, where
Fix)=4x -5, thena= .,
() | ihy2 (c)3 (dy4
6. The set which has the greatest dispersion in the following sets is .........
(a) 28, 17,30 3620 [y 31 (3526 3T 41
(c125.39.,19.5.27 (d) 20, 19,29 37 .43
J-{a)If 30 =21 bthen lind the valoe of da-b

) 2a+b
BTy =x"-x+3 . thenfind {25,701 ), F(0)

4 - (a)IF v is the middle proporional between x anil 2
Prove that : _ X% = %
yiy+z) M tY
(by Iy = | + b where b venes invesely as the square of x and y = 17 when x =

=)
Z
Find the relation between v and X then find the value of v when x = 2

S - {0} IF R is a relation on N { set of natural numbers § , where aRbmeuns "a & b= 18" for all
. hE N, Write R . represent it by an amow dingram.
{b) Caleulate the arithmetic mean and the standard deviation of the 2é1 of values 73, 54 62,
T1. 60
(ci The ratio between two positive integers 18 3 : 7. If the number 5 is subtracted from each of

them, then the rativ becomes 1 ; 3 find the two numbers
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Model (4)

1- complete the following
|. The arithmetic mean of the set of values 4, 13, 18, 25 and 30 equals ...,
2. If -?ﬁ'—-:—-ﬁ = z¢t0, then % =S
3. If there are 200 calory in 30 grams of one kinds of food then the munber of colones in 30 grams
of this food equals ...
4 I Lox. 9. yare in continued proortion then X = ......oand . ¥ = L.

5. The function £, where fix) = x*- 2x’ + 7 is polynomial of degree .........

A ¥y
X, ¥:

2 - Choose the corvect answer from those given

6. I v and ¥ are two varables and if = | theny o e,

LIFE = .5.1 then 3 equals ..
b 3 5h

@ 1 m:;; (c)3 ()15
THX=(5,6.7] thenn (X )= e

(2) 3 by 6 ey (dy 12
3y +d4xi=dxythen

Gy =x (b) y o x* l.n:u.r*-c"i'— mwx—'}r

4. It 1is an odd number then, the néxt odd number directly is oo

(2) F (B)F +§ (c)f+6 (d) F 42
5. 1 all the individisals are equal in values then .........

(a) X=0 (b i =) (din-X=0 ix-5<0)
(4. 4)e] 2. x1x] 1.4 thenx=_...

{ap2 (hj 3 ichd ) 8

Jia)lfa" b+ -i' =ab . than prove that a varies inversely as b
(b 1T C ; b h;; £ . then prove thiat bis the middle proportional between o and ¢ .
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4.

ta} Find the arithmetic mean and (he standard deviation of the following data

The set (- 2- 4- - 8-

The frequency 5 9 15 15 4]

5-

(b) Ity = x and y = 20 whenx =7 find ¥ when s = 14

X =11.2.5.71.Y={|2.3.7.8 | and K i5 a relation from X toY where oKb means
“a+ bisan odd number” foralla £ X . b €Y . Write R and represent it by an arrow diagram,
Is R a function 7 why”!
ih} If the weight of & body on the earth s (w) viides as its weizht on the moon (1)
If w, = 182 kg when 1, =35 kg find r, when w, = 312 kg.
Muodel (5)

1 - Complete the following

H
e

5. y.4. | are proporional quantities then y= ...
Hyxxandy=2whenx =8 theny=......... when =12

3. The funciion ., where [(x) = 2x - 6 is represented graphically by a straight line iniersects the x

- @ixis ai the point ...

4. I the anthmetic mean of aset of the values a .5 .8, 7. G equals 6 thena = ...
5. The positive middle propoertional between 4 3% and 25 b'is ...,
6. 2% 4 )=(8,y+11then VF+Y =i
2 « Choose the correct answer from those given:
I I a. x . b, 2 x are proportional then 2L = L.
@21 M2 " @13 (@14
2. M the point { &- 5. 7-x ) lies in the second guadrant, then s = ...
) 5 ih) 3 ch7 id) 9
IWX=[2]1.¥Y=[0. 4] .thenn({XxY | =
fa) B (b} B0 el b id)2
4. Wtherelation R= [ (2. 30,05, 0 ).04,6) |, then B represents & function whose range s :

(@rf2.4.5) b 1.3.6] (©@N (i 7

11 the dispersion of a set of values equals zero then

(1) The ditference between the individnals is small |
th) The difference between the individnals is great |
(e) All the values if the individuoals are equal

(d) The arthmetic mean of these values is zero .,

o ! o Math F're.'.pamt{'.-ly 5 Dar Makka El Mokarama for Printing and Publishing



6, Notice the relation among the numbers in the patiern ; 0,75 | | I P, .i'_ v eeeee THEDN The

£
a

volue of X i5 ...
(n) 2.75 by 2.5 (€)2.25 )2
Ixayv
X +ay
thy1Fd &% 49 y* =12 x vy, then prove that x vanes a5 ¥

3 =(a) JI'E'rl = -;- what is the valie of the expression

4 - {a) Represent griaphically the funcion [ (x)=(x - 37, x € [0, 6] from the griph deduce the verex
af the curve , maximum [ minimum ) Value of the function
ih- ¢d KX
[P b
S MX=12.3.4. 7). Y= 1.2.3.4.7.8 ] and K5 a relation [rom X to Y . wherd uRb
meEans M- bos an odd number” foralla s X, BEY

byt a . b, ¢and d we in continued proportion prove thal

Write B and represent it by an amow diagram
(b If the velocity (V) of the water running through a pipe vares inversely as the square of the
s of the pipe (r) and v = 5 emifsec. when =3 cm,
Find V when'r = I:?% e,

Problems for revision on Trigonomeiry

1 - Complete the following tahle:

0.3214

cas 05321 | e

2 - Complete the following ;
(1)46° 36" 24 = .......... in degrees,
{2344 125" = in degrees, minntes | seconds

(3) If tan 6 = 1.42 where 6 is the measure of an acute angle . Then 8= ...
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4. 1f Sin B =10.63 where B {5 the measure of an acote angle , then i = ..........

5 I Sinx= _L wherex is an acote angle then m (£ %)=

]

b 1 Cos _%_ =13 where x is an acute angle thenm (& x 1= ...
= :

7. Sin 60F + Cox 30" - Tan 60° = ...
8. Cos 60° + Sin 30" -Tan 45° = ...

%2 5in HY x Cos 607 - Tan 45" = ...
10, Sin’ 30° + Cos* 3¢ = ...........
L I x4+ 10 )= /3 where % is un acute angle then m { £ % )= ...

12 1 tan 3x= /3 where x isan acule anglethenm{ £ x )= ...

J = In the opposite figure :

ABC is a rrangle, AD L BC.
AC=12¢m BC=l16emmd m (£ C )= MY -

Complete the following i

AD 0
Csin 3= —— =

SAD= L XxSindlP=..........C6H
CTheareaof AABC=..... X AD X BC

S The area of AABC = ... AP o LYl b7 RO vl
Can you calculate the height of the vianlge which is drawn from the poimt Bon AC

Explain vour answear showing the steps of solution |

4 - Choose the correct answer form those given @

L. 4 Cos " Tan 6 = ........
(a) 3 (b2 V3 fch (dy12
2 I Cos 2x = u,l-; where x is'an acute angle then m (L% )= ...

(a) 157 ) (b) 30° ) 45" (d) 60"
3 Tan *{T’L = | where x is an acute angle then m (£ X ) = e

() 10° (b} 31¥ fc) 45° (d) 6l
4.2 Tan 45 - fﬁﬁﬁ = 1 .

(a) zeTo (b (£) == il

3

2
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5.1 cos =.|,l -——T?’ whiere x is an acute sangle then sinx =.......
@) 5 (b - (¢) &

6.In A ABC : -
Ifm( £A)=85 .SmB==Cos B.
thenm (£ C )= ...
(a) 307 (h) 45 (o) S0
S- Find the value of the following 3
Lo { cos 307 - cox 60 ) { sin 307 4 sin 607 )

2. —: sin? 45" tan? 6()" - % sin? 607 tan® 30"
3. sin 457 cos 457 + sin WP cos 60F - cos” 30P
in 307 cos 45% + cos 307 sin 457
" sin 45° cos 60 + cos 437 sin 60°
- Prove that ;
l. cos 60" = 2 cos’ 30¢- |
2. tan 60° ( 1 - tan® 307 ) =2 wn 3F
3. mn® 607 - tan” 457 = 4 sin 307

2 1an 07
4. tan 60° =

g tan? 30" tan 457 an? 60+ tan 3¢ tan OF
= sip® 60F - tan 457 n 307
7= Find the value of X in each of the fnllowing :

1. x cos 3(F = an 60°

2. % sin? 45" = 1an? 60"

3. 4% = e’ 30 tun® 30° tan’ 45°

4, x sin MY cos” 43" = cos! 30°

5. % sin 457 cos 457 tan 607 = tan? 45" - cos” 60F
Sin 3V cos 45% + 510 457 cos 30°

i 45" cos 60° + 310 45" sin 607
B-Find m ( £8 ) where 8 is an acute angle :

1. sin’ 45" = cos H tan 30°

2. 2 sin Bh=tan’ 60" - 2 tan 45°

3,50 0= sin 45" cos 307 4+ cos 457 sm 307
4, sin 0 sin’ 607 = 3 s5in’ 457 cos® 457 cos 607
5

i]

=R

O tan x =

Jan B =3 (sin 307 4+ cox 30% ) - 4 Csin’ 60° + cos’ 607
d ' B =4 sin? 30" 4+ 8 cos’ 60°
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9-In the Opposite Figure:
ABCD is 4 rectangle where AB= 15 ¢cm
AC=25¢cm
Find: A
First: m (£LACB)

Second: The surface area of the rectangle ABCD
10- In the opposite figure: C B
ABCE 15 an sosceles irapezium where AB=AD=DC=5¢cm A 5 ¢m D

BC=11c¢m, find
First: m({L B), miLA)
Second he area of the raperium ABCD,
Proplems on analyvtic geometry
First:Complete cach of the following:
|. The distunce between the two points (9.0).404.0) is...., ...

D A

| Fem

B 1l ¢m B

2. The distance between the two points {0-11 ) {0,-5) 5.
3. The distance berween the point (4.-3) and the onigin paint 15.........
4. The distance between the two points (300012} s, ...

5. The diameter length of the circle whose centre 15 (8.5)and passes through the point (4,2)

&, I the distance between the two points (a.0) and (0,1} is one length unit then a= ...
T. The distance between the point{3.-4) and the X -axis = ... length unit,

K. In the square ABCTRIT AC2,-5),B(-1 - 1) then the perimeter of the square is ........... lenght unit and

1S HICHU 15 ioermnansis oeeess SEUATE. WAL,
9, The mid-point of the line scgment joming the two pomis (2,50 and (4,30 is the point ..o,
LT (2.1} is the mid-point of AB where A(3.-4)and B{m,6) then m= .......

L 1. If the Origin point is the mid-point of the line segment AB where A(S,-2) then the co-ordinates

(1 38 1 R |
- L a - - .
[2.H AB / CD and the slope of AB =175 then the slope of CD s oo
- - E B - -
1310 AR L CD and the slope of AB is (L5 then the slope of CD equals....

|4, The stope of the smraight ling parallel to the straight line passing through the two points (2.3)

and {-2,3) equals ...
| 3. If the straight line AB i parullel 1o X-axis where A(8.3)and B (2. K)then K = ccciviviiiinannns
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16, If the straight line CD is parallel to the Y-axis where Cim,djand D (-5,7) then I =

17. ABC 15 a nght angled triangle st B where AL 4) and Bi-1.-2) then the slope of BC =i

I8 11 the suaight line which passes through the two points (a,0) and (0.3 ) and the straight line which
makes an angle of measure 30° with the positive direction of the X-axis are perpendicular then

1910 v="m x + ¢ represents the eguation of a siraight line given its slope and the length of the
intercepted part of the Y-axis then
{a) The equation of the strmight line when m= l and =3 5 .o,
(b The equation of the straight Iine when'm= -2 and ¢=1 15 o

tc) The eguation of the straight line when m= 3 and =015 i
20.In the opposite figure: WV
C (3413 the mud-point of AB 1
() OA= e length umil
(b)) OB= .o dengih unit Kﬁ“
ic) The slope of ‘El; 7. SRR TP ETREI C34)
td) The slope ::-I"EEE L T e X A
te) The ﬁinpr:rnf AN B A
{F) The slope of B0 it i Yy
(2} € s the centre of the circle whn.h passes through the points .. e SR
(h) The area of ACAB i5 e, SUETE UL,
(i) The perimeter -.ﬂ‘ﬂ['}AH = ssnaesssassrnanse AL JEN RN,
(73 The equution of Ihs: Aﬁ B i pena
(k) The eguation of CD MR R
Second :Choose the correct answer from those given:

( 1) The distance between the point (4.-3) and the X -axis equals.........
(a) -3 {hy 3 (c)d (s

{2) A ericle of centre at the origin point and its radius is 2 unit length which of the Following points

belongs to the circle?

{a) i 1.2y (b {-2.1) (€1(¥3.1 ) (V2.1

(3) I (4,-3) is the mid -point of AR where AG,-9hen the Co-0rdinites of B 15 oo ooooversoorrresesrs
(a) {5.-2) (b1 (2.5} {€1(5.2) (d) (3.5-3.5)

i4) The strmghi line whose eguation 18 2y -3y - 6 = ) intercepts from the Y-axis a part of

bematht, cooeeiiinniss

(a) - 6 (h)-2 () % (e 2
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(3311 the two sraght lines 3 x - 4 -3 = 0 and kv +3 X - 8B = (0 are perpendicular then

(a)- 4 by -3 fe) 3 ()4
(6) 1f the two straight lines x + v =5 and k x +2 y =0 are parallel then k=..........
(a) -2 ihy <1 (el dy2
(7} The area of the tnangle bounded by the stranght lines 3 x -4y = |1 x =0 and y=0 i squang umt
equal.........
(a) b by 7 () 12 (dy 15
(8) AB is a straight line passing through the two points (2,5) and(5.2) which of the following
poInts -;!\Eh-
(4 (1.6) (b (2.3) () (0.0 (dy (3.-4)
{9 The paints (0,07} , (3,00 and (0.4)
(a) form an obtuse angled tnangle (b} form an octue angled triangle
(C) torms o nght angled imangle icjare collinear
iy IE A B(S, Ty and C (5h) are the veruces of a nght angled miangle at C then
BRI e ot
(a) zero ib)5 ie¥7 (dy-3

Third: Answer the following questions:
(1) Find the length of MN in each of the fullowing cases:

(@) M{(2,- 1}, N(5.3) (byMA{-3.-5hN(S. 1)
(CIM(7.- 8. N(2.4) (d) M (7 .- 33, N (0, 4)
(2} Find the co-ordinates of the mid-point of AB in each of the following:
(I AL2 43 B (6,00 (AT, -5, B-3.5)

(3)A-3.60. B3, -6) (4) ALT -6) Bi-1 .

(3 1f C is the mid-point of AB find x and y in each of the following cases:
First: A {1 3), B3, 7. Cix,y)
Secomd: A(-3.v). B, 1D, Tix.-3)
Third: Afx -6} B(9 -11),Ci-3 %)
Fourth:A(x.3) B(6 v) (4 .6)
i4) Find the slope of the straight line which makes with the positive direction of the X-axis o
positive angle of measure :-
(o) 307 (b 45° i) 6O
{53 Using the calculator lind the measure of the positive angle which 15 made by the stoaght line
whose slope is m with the positive direction of the X-axis in each of the following cases -
(a) m=073673 (bim = |.0246 {e)m=3.1648
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{6 Prove that the points A (3 .- 11. B (- 4.6) . C{2 . - 2) which belong to an srthogonal canesian co-

ardinaies plane lie on the circle whose centre M (- 1 ,2) then find the circumierence of the circle,
(7) Find the value of a'm cach of the following
{a) I the distance berween the vwo pomts {a, Thand (- 2 30 equals 5.
(k) 1If the distance between the two points {a , 7) and {3a-1 . = 5) equals 13
(BIFA (X 3LB3. 2. Cr5. 1) and if AB = BC find the value of x
(<) I the points (0,1, (a0 30 .02 S are colhincar find the value of a
(L) IF the distance between the point (x 5% and the point (6, 1) equals 255 find the valve of x
(11} Im which of the following cases, the points A | B and C gre collinear? Explain your answer,
First: Al-1 .5) ,B(0 -3) .CrLl)
Second: A (-2, 1), B(2.3).CH 4)
Thicd: A (O 20, B4 8), C(6,11)
C12) Tdentify the type of the rangle whose vertices are A (-2 4) B (3, - 13, C (4, 5 doe w1ts sades
lengths.
(13) Prove that tinangle whose vertices A (5. -3 . B -1 .71 C(15, 151 18 right angled at B, then
calculate s arca.
( 14) Prove that the points (5 .3) (6.~ 23, (1 . = 13 (0 4) are vertices of a rhombus, then find its area.
(13) Prove thar the pomis A (- 2.5), B{3.,3). C (- 4..2) are not callinear and if D (- 9 4) prove tha
the figure ABCD 15 a paraliclogram.
(e Let A -0 B (3. Tand C (1 . -3). Find the équation of the straxght Ime wiech passes through
A and the mid-point of BC .
(17} Find the equation of the siraight line passing through the point (3 . - 5) and parallel w the straigh
line x +2y-7=0
(18] Find the equation of the siraight line which intercepts the two axes two positive pants of lengths

4 and 9 for X and Y-axes respectively.
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(9 HA (L, -6), B%, 2)find the co-ordinates of the points which divide AB into four equal parts

i length

(240} Prove that the points A (6 ), B2 -4yand C (-4, 2) are vertices of a right angled trinngle al

B then find the co-ordinates of the point I which makes the ligure ABCD a rectangle.

(2101 the points A (3.2 . B (4. -3 . Ci- 1.-20. D (- 2 Fyare vertices of a rhombus find:

(4) The co-ordinates of the point of intersection of its two disgonals
(b} The area of the rhombus ABCD.

RHIHAL-T,-1).B2.3. Ci6.0), D3, -4)are four poants on an orthogonal camesian co-ordimates
plane. Prove that AC and BD bisect each ather,
What is the name of this igure?

(23} ABCD 15 a parallelogram where A (3 43, B (2 .- 1. C (-4, - 3). find the co-ordinates
of point 1¥ then find the co-ordinates of point E such that the figure ABCE becomes a
trapezium in which AE /f BC , AE =2 BC

(24) 1T the straight hine L, passes through the two points (3 | 1hand (2, K), and the straight
line L., makes with the positive direction'of the X -axis an ungle of measure 45, Find the
vitlue of K if:

Fisst: L /L, second: L LL
(25) Using the slope prove that the poinis A (- 1 ). B(5.1).Ci6.4), D0 ) are vertices of o

rectangle.
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Model tests on Coordinate

geomeiry and trigonometry
Model (1)

Answer the follweing questions :

11] Complete each of the following :

(1) IEAC1.2), B (3.4). then the coordinates of the midpoint of AB is ..

{2) The equation of the straighi line which is parallel 1o X-axis and passes through the point
(<2, 3)i8 iiicians

(33 I x.y are the measures of two complementary angles, where x iy = 1:2  then
Sinx+Cosy =i

i4) The distance between the pornts (6.0), (-4.0) equals ... :

(5) I the point (O.0) belongs to the straight line 3x - 4y + |2 =0, thena =....

(6) I TD #/ TD and the slope of CD = 2, Then the slope of CD =....,

[2] Choose the correct answer from those given:
(W Cos 2 1=-}.T|1|:nru (Lxl=...

(a) 15 by 30 (145 iy 611
(2) The slope of the straight ling whose equation
-3y + 3 =0 eqgoals ..
(a)-3 (b) -4 (c) & wh 3
(3) The length of the line segment which is drown between the two poinis
(0.0), (5.12) equals ........

fa) 5 (b7 {cy 12 (dy 13
M) Tan 45 = oanns
. 1 1
a3 (§r) JFE g ey 1 TUE
(50 In AABC, ifm (L B)=90°, then
SmA+CosC=....ccciee
(1) 2 sin A b} 285nC () 2sin B (di 2 Cox A
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(6) Tan 457 5in 30% = e

{w)d (b} | (c) § (dy
(30 Cap ABC 38 right-gngled tmangle at B,
AR =3 AC, find the rigonometrical eanos of £ €

th} Find the equation of the straight line passes through the poini (2.-1) and parallel w the
straight lime 2x -y 4+ 5=10,
{4} (a) prove that : Cos 60" = Cos? 30- Sin” 30

thy ABCD is a parallelogram, its diagonals intersect at E , if A (3.-1), B (6,2) , C(1.6), then

fired:
First : the coordinaes of B,

Second ; the léngth of DE
(5) (a) prove that : Tan 607 = 2 Tan 30 + (1-Tan® 307)

(b} Find the slope. intercepted part of Y.axis of the straight line whose eqaalion % + % = |
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Maodel (2)

Answer the following questions :
(1) Complete each of the following =
{1} i the two straight lines 2 s+ by + 3=l),
3x - y+2 = (are perpendicolar. Then b= ..,
{2y Ifsimx =0.5, x 15 an acute angle | then mi £x) = ...
{3) The distance between the two points (53,00 . (0-12Yequals ...
(4) Sin 6 +Cos 30 - Tun 60" = ..........
(5) If the Two stroaght lines kx - 2y + 3 =(), 6x + 3y - S=0are paralle] ,then k= ...........
{6) The slope of the perpendicular straight lime to the line which passes through the two points
(200 (-4 1) eguals ...
i2) Choose the correct answer from those given :
(1250307 cos 30" = ...
FYET (b} cos GO {€) tan &7 (d) 2 sin 60
(23 The points { -3.00, (0,3) (3,0) are the vertices of o triangle
(a) Scalene mangle  (b) equilateral riangle {c} Obruse -angled triangle
(d) nght-angled tnanrgle and isosceles

{3) The equation of the straight line which passes through the point (2,-3), parallel to X-axis is

()% =-2 (hyy=-3 (eix=2 idiy=3
(4) IT the straaght Ime whose equation x + 3 v - 6 = 015 perpendicular to the strarght Tine whose
equation ax - Jy+T=0thena= ...

{n):2 (b1 %9 {1-9 (dy-2
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(53 If the point (0.4} is the midpoint of the distance between the two potnds (-1-13 (5, ¥), then the

[ TS R - S—
() (1,99 (b} i-1.9) (el -%, g‘} iy (-1.5)
(6) In AABC Il m(£B)=90" AB = 3cm
BC=4cm.then SmACosC= .
() 1 (b) 3 (e) 42 ()42
(3} (a) Find the equation of the straight line which passes through the point €1.6) and the midpoint
of AB, where A (1,-2) B (3, -4}
(b} prove that : Sin® 30= 9 cos? 60-tan’ 45
(4} (a) prove that the tiangle whode vertices
A LA B (-1,-2), C(2.-3) right at B, Then lind its area,

(b} In the apposite figure : L

AD LBC,AB=3cm,

[ e fim—= [} i
A= 15 em , find m

Tan (LCAD) + Tan L. LBADY
Tan { LCAD) - Tan { ZBAD

(53 (o) Find the equation of the strmight line which passes through the pont (3.4 and perpendioular

the simplest form the value of

0 the straight line

SK-2v+T7=0

(b ABCD 1% & trapezium n whoih ADIBC,
m (LB) =% AB = 3cm. AD = 6em.

BC = I em , prove that :

cos (LZDCB)- 1an (LACB) = {7
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Muodel (3)

Answer the following questions :

1+ Complete each of the following :
(1) Cos? 45 + am 6l - sin M) = ...
(D IFA(2-1), B(53), thenAB = ......
(3VIFL, tkx -2y +4=0,
Loix+3y-7=0and L LL.
then K= e
(4) Sin 30 cos 60 + cos I sin 60 = ...
{5) The equation of the straight line which passes through the point (-2,7), purallel o Y-axis is

(6) AABC nght-angled at A, 1M tan B= 1L then tan Cam € Cos C =,

(2) Choose the Correct answer from those given :
(1) The equation of the straight line whose slope is | ,passes through the origin point is ..........

aix=1 — ih)y=I cly=x (dly=-x
(HIFLM L EO E(:1,2),000,0), then the vope of LM equals ......

(i) -2 (b) -1 te) L (d)2
(37 1 tan 3x = V3, where (3%} 1s an acute, then m ELH = SALe 2

{a) 10 (b 20 ) 30 (d) 6l

(4) If the Ongin poim is & centre of a circle of diameter length 6 unit length | then the point which
belongs to the circle is

() (6,0) (b} (0,-6} (e} (VE.1) () (1.¥5)
(3) InAABC. if £ Cisright.thensin B+cos B ... I

(a)= (h) = (C) = ()=
(6) I sinx = L, xis an acute , then sin 2x = .........

(a | (b L (c) 4 (dh) &
(33 (8) Prove that the triangle whose vertices the points ;Y (2.4), X (0.6.8) . Z (-5.-1} is right-angled
thangle at'Y.
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(b} ABC 15 o tnangle in which AB = AC = [0 ¢tm
BC=12¢m, ADisa perpendicular to BC intersects it at D, Prove that

First: Sin B+ Cos U= 1 4
Second ; Sin' U 4+ Cos =]
(4} 1a) Without using calculator, find the value of

Coos? G 4 Cos? 307 4 mn® 45°
im0 tan 607 - pn 307

(b Represent graphically the pomnts A (2.3), B ( -1-1), Ct 34, D6.0), in the coordinate

phiane, then prove that they are vertices of a sguare, then find 1s ares.
{51 () Find the value of x, where " < x £ 9IY
if sinxsin43" cos 45" mn 60" = mn’ 45°- cos? 60°
(b A straight line, its slope 18 % . infersects o positive part of Y - axis of length two units, find:
First © the equation of this straight hine

Second : s intersection point with the Y - axis.
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Maodel (4)

(1) Complete each of the Tollowing ;

t 1) The stope of the straight line which is parallel 1o the straight line which passes through the two
points (3.1, {5.-1) equals ...

i2) The equation of the straight lme which passes through the origin point and perpendicular 1o the
straight line y =2 x 18 ..

(3) The vilue of the expression :

sin 6l) cos 30 - cos 60 4in 30 = ...erere

(43 1F tan 3x = 1|, where 3 x b5 an acule angle . then x = e

(3} The slope of the perpendicular straight line to straight lime 3x + 4y - =005 i,

% %
i6) 1 cos =3 where =5 s an acule angle. then X = i

12) Choose the correct answer from those given

(1) Sin® 6 - Cos” 60 = ..o
(@)l !hh“_lf [L‘_J‘%‘ (dy 1
(2] 1If the origin paint is a centre of a circle of radius 3 unil length, then the poind ........... belongs
tes .
() (1.2} (b) (-2¥5) (ed (V3.1 (dy V2l
t3) The slope of the straight line which 13 paralld 1o the X-axis 1% o
fa) -1 (b fc) | () undefined
(4} 1 the slope of straight lincu x -y + 3 =0 equals. 1, then a=......
ta:--_—;- {h)-1 (] % (d) |
{5} The perpendicular distance between the two straight lines v-3=0, ve2=lequals ... ...
fal | by 2 (¢i3 idi 3
16) IF sin 30" =cos @, where 815 an acote angle, theam (Z0) = 0.0
(a) 6 (b) 43 te) 10 () 30

(3) () AB s i diameterof Circle MiFB(S.11), M (5.7}, then find
First : the coordinates of A
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Second @ the length ol the radius of the circle

Third : The equation of the perpendicular siraight tine w AB from the point B.
ibi Find the value of x , il
Sin x = Sin 60" Cos 30° - Cos 60" Sin 30°, where 0 <% < 90"
(4) () AABC is right at C In which
AB=10cm, BC=8cm . Find the value of ; 5in A Cos B+ Cos A Sin B,
(b} Find the equation of the straight line which passes through the two points
(2.3).0-3.2)
(57 {a) Without using calculator, find the numenical value of the expression:
Cas 60" Sin 30" - Sin 60° Cox 30°
() If the points A (L0, B (-1,4), C(7,8), D{9.4), inthe coorinate plane, prove that : ABCD is a

rectangle, find the length of its diagonal.

o ! O Math - F“rapamt{:-r_l.p G Dar Makka El Mokarama for Printing and Publishing



Model (5)

(1) Complete each of the following :
(N IFSiniy+Ti=05then y= L
(2} The equation of the straight line which passes through the point (3,-2) and paralle] to X- axis
1B i aen
(33 The distance between the pomt (4.3), the ongim point in the coordinate pline equals ...
(4) 1 m, . m, are the slopes of two perpendicular straight fines, then m x m,=....c......
(332510 30 Cos 30 =BiIn weeaisiciiinn
(6} IF the straight line y = x Sin 30" + ¢ passes through the point (4.6), thenc = .,
(2} Choose the correct answer from those given:
(1 1r % .%un: the solpes of two parallel straight lines, theon k= e
i_:::-% th:l;— (ci IT (d)3
(2317 AR is a dismeter of a circle, where A (3.-3), B (5.1}, then the
cenire 0f the circle 4% e
1a) (4,-2) (by (4.2) (e} (2.2 (d (8,-2)
(3 560" + Cos3F + Tmol =...cceveeee
fa)-¥3 ERE] (V3 (dy2V3
(4) If the distmce between the two points (a0), (0,11 is | length unit, thena = ...
(a) -1 (b0 (el ()=l
(8) The Strnght line which passes through the two points (1,91, (3.4) . its slope is tan 457, then
L

(a) | b= (cy2 r4
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By A XYZnghtatZ, XY =25¢em,

YZ=Tcm, X2 =24 cm, then

T I T T

3t 17
“IJT{ fh]'jﬁ— ey (d) |

(3} (a) If the two equations of two straight lines L, L, respectively are 2x- 3y +a =1),

ix +bhy-6=0.then find:

First : the valoe of b which makes L. /L,

Second : The value of b which makes L, L L,

Third : 1f the Point (1.5} lies on L, then find the value of a.

{(b) In cuuse of wind, the upper part of 1 tree was broken made an angle of measure 60° with the
grourd, If the point of contact of the top of the tree with the ground was at distance 4 m from
its bottom, find the length of the tree 1o the nearest metre

{(4) (@) prove mat : Sin 607 = 2 San 30° Cos 307
(b3 ABCD is a parallelogram. A (x.2), B (3.8) . C( 10 B (7.4 . find x
{51 (a) Prove that the triangle whose vertices A (1,-21, B (-4.2), C (1,6} 15 an isosceles (riangle
(b} In the oppoiste figure: A
m (L0} =)

AC = 12cm , find to the nearest one decimal place the length e

of AB and the length of BC to the nearest cm.
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