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, The ordered pair \

FEEREREEREREEEEE®E( Mr. Mahmoud B

(a 9 b) is called an ordered pair
® a is called the first projection

® b is called the second projection

Notice that :

Y For example :

Notice that : (2 53) and (3 »2)

Bl a:b)={asb},asb)=[asb]

The element in the ordered pair can be repeated while that cannot happen in the sets.

(asb)#(bsa)wherea#b
Y For example: (2,3)2(3,2)

are represented by two different

points as shown in the opposite graph.

We say the ordered pair (2 » 2) while we cannot say {2 52} but we say {2}

There is an empty set which is denoted by & while there is not an empty ordered pair.

[ The equality of two ordered pairs \

[ If(@asb)=(X»sy) sthena=Xsb=y _]

Y For example :

_Example 1K

B (x?-1,8)=(43,7y)

(325 x+y)=(y"»2)

EaEaEEEREEEEEEEREEEEEERBEEEEREEEHEEEEHEEEEGEEHEEEEAAEEAEEEAEEAGEEEAAEE G
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elf(asb)=(3+-4)sthena=3 sb=—-4
®If(X+2)=(-54y)sthen X=-5,y=2

Find the values of X and y in each of the following if :
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B (x2-1,8)=(48,1y)

5 X2-1=48 s X2=49 LX=%7
Ty=8 fy=8 s y=512
" (325X+Y) =@ 52) Ly =32 oy =2 «for2°=32»
» X + y = 2 and by substituting by the value of y :
LX+2=2 L X=0

[The Cartesian product of two finite sets and representing it ]

For any two finite and non empty sets X and Y, we get :

The Cartesian product of the set X by the set Y and it is denoted by r‘7(xX is the set
of all ordered pairs whose first projection of each of them belongs to X and the second

projection of each of them belongsto Y 1.€.XxY={(a>b):aEX,bEY}

™ For example :
IfX={1 92} 9Y={5 s 7 ,8} s then

Second projection

XxY=11+2t%x454+7 58 )
{’@} ™ 5 7 8

1

2

={(135)9(1 s7) s(158)5(255)» First (155)[ (1+7) | (1+8)

2-7)>(258)} projection 2,527 @8
The opposite table helps us to get X x Y

We can represent X x Y by an arrow diagram or graphica] (Cartesian) diagram as

follows :
Y

Ny RODIE
R A ‘
?) i 7
i1 amen
o |
-l :, I’
|l 99
3 o

( |

1 2 |X

First projection
(The arrow diagram ] [The graphical diagram (The Cartesian diagram)}

EaEaEEEREEEEEEEEEEEEERREEEEEEEHEEEEHEEEEREEEEEEEAEEEAEEEBEEAGEEEEAEEE )
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

PErErEErEEERrEEEREE®( 3 @@@@@@@@@@@@@@@@@@@@

Uo lilao @lygll e Jioai pi
duaule’ diiso pavig usl
ajaly CilSa0 Gulaig piige




@{ Mathematics 3™ Prep 15" term

“» For example :

[The arrow diagram J

§ Remarks )

because (1 »5)# (5 s 1)

(DXx=Y

@ One of the two sets = &

.

@ The Cartesian product of the set Y by the set X and which is denoted by is
the set of all ordered pairs whose first projection belongs to the set Y and the second
projection belongs to the set X

. YxX={(asb):a€Y,bEX}

fX={1,2},Y={5,7,8} sthenYxX={5,7,8}x{1,2}

={G>D>5525T51D57525851)>8>2)}

We can represent Y x X by an arrow diagram or by a Cartesian diagram as follows :

From the previous, we notice that :
e XxY#YxXwhereXzY

Wesay X x Y=Y x X at the following cases :

« X x D= x X = because & has no elements »

FEEREREEREREEEEE®E( Mr. Mahmoud B

S~

X

£l L—T—i_t

.z.i, (552)(752)(8)2)

a

! ?

8 (5;91)(791)(8ia1)

Q {

%) 7S =
5 7 8 1Y
First projection

7 [The Cartesian diagram}
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o The Cartesian product of the set X by itself and we denote it by in the same
times it is denoted by (it is read X two) is the set of all ordered pairs whose first
projections and second projections belong to X

.. XxX={(asb): aEXbEX}
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FEEREREEREREEEEE®E( Mr. Mahmoud B

For example :
IfX={1,2} »then
XxX={1,2}x{1,2}

={151)5(152)52:1) 5252}

We can represent X x X by an arrow diagram or Cartesian diagram as follows :

Second
projection

@—“ 1 2

1 £1 LY
A

First (1s1)| (152)

projection )

251)](252)

Uo lilao @lygll e Jioai pi
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® ®
@ ®
® ®
@ ®
® ®
@ ®
® ®
@ ®
® ®
® ®
® ®
® ®
® ®
® ®
® ®
: :
® L X oy ®
® X -% 2 __(1¢’_2_)_(2+’;2) ®
e x x| 2
@ 2 . O &l (151) (2)51) @
@ I or o< 5 ‘ ®
% 2 =/>;<\= 2 3 l %
@ 1 2 | X @
@ First projection ®
% ( The arrow diagram ] [ Cartesian diagram J %
. D :
% The ordered pairs in which the first projection equals the X %
® second projection in the previous Cartesian product (1 » 1) 5 ®
% » (2 » 2) are represented in the arrow diagram by 1 %
% \ a loop O to show that the arrow goes and returns to the same point. %
g 2
s D :
% If we denote the number of elements of any set by «n» then from the previous %
@ example > we find that : ) ‘ ®
B enX=3,n(V)=2 o
% ie. o X xY)=n(YxX)=n(X)xn(Y) %
2 B X xX) = (n X))’ N 2
g 2
; I B
@ | f:(@asb)EXxY sthenaEXbEY ®
% Y For example : %
@ . ®
@ | f:3,5&€XxY then3E€X,5€Y _J @
® ®
® ®
® ®
® ®
® ®
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The Cartesian product of two infinite sets

® We know that if X is a finite set (having n elements) » then the Cartesian product X x X is

also a finite set (having n® elements).
For example: If n (X)=3 sthenn (X xX) =9
® But if X is an infinite set » then X x X is an infinite set also

As examples for that
NxN={(X,y): XEN,yEN} » ZXxZ={(X»y): XEZ yEZ} »
0xQ={(X»y): XEQ>yEQ} > RxR={(X»>y): XER »y ER}

Repres_enting the Cartesian product of two infinite sets

® We know that if X is a finite set » we represent the Cartesian product X x X graphically by

a finite number of points.

® But if X is an infinite set » then the Cartesian product X x X represented graphically by

an infinite number of points.

Representing the Cartesian product 1¥ x i (i)

® Represent the natural numbers on two perpendicular straight %
lines» one of them XX is horizontal and the other yy is
- vertical » where they intersect at the point which represents the

7
LL)-I) Qg

" number zero on each of them i.€. O = (0 50)

® And ‘the opposite figure shows a small part of the

_— !,:

perpendicular graphical net of the Cartesian product X
IN x N which consists of the vertical and the horizontal
straight lines that pass through the points which represent

0 2 3456

~ ~=
the natural numbers on each of XX and yy

® And each point of the points of this net represents an ordered pair of the Cartesian
product N x IN

For example:

® The point A represents the ordered pair (3 »2)
® The point B represents the ordered pair (5 5 0)
® The point C represents the ordered pair (0 5 4)
® The point O represents the ordered pair (0 5 0)
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FEEREREEREREEEEE®E( Mr. Mahmoud B

Representing the Cartesian product Z < Z (72)

the Cartesian product 7% x 7

For example:

® And the opposite figure shows a small part of the %
perpendicular graphical net of the Cartesian product Z x Z A

® And each point of its points represents an ordered pair of

® The point A represents the ordered pair (2 + 4) C LN
® The point B represents the ordered pair (— 2 » 3) 3
® The point C represents the ordered pair (— 4 »—2) N
® The point D represents the ordered pair (4 5 — 3)
® The point E represents the ordered pair (3 5 0)

® The point N represents the ordered pair (0 »—2)

® Represent the integers on each of XX and ;; which are intersecting at O (0 » 0)

A

- D L =

\ j

4 3 -2 410 > 3 4

Representing the Cartesian product & x R (R?)

of this region.

of the Cartesian product IR x IR

‘For example:

® The perpendicular graphical net of the Cartesian %
product IR x IR is an infinite extended surface from |
all sides and the opposite figure shows a small part B

¢ Each point of this region represents an ordered pair ,»

® ,T-h’é/‘.pointA represents the ordered pair (3 »—2)

® The point B represents the ordered pair (-4 »3)

*

X : X

4 -3 2 10l 1 2 3 4
-1

EaEaEEEREEEEEEEEEEEEEEREEEEEEEHEEEEGEEEEBEEEEEEEAEEEAEEEAEEAGEEEEAEE G
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straight line (y_y) is called y-axis or the vertical axis.

® The first projection X is called the X-coordinate of the point A
® The second projection y is called the y-coordinate of the point A

The horizontal straight line XX is called X-axis or the horizontal axis and the vertical

The point of intersection of the two axes XX and yy is called the origin point.

If the point A represents the ordered pair (X »y) in the Cartesian product R x IR » then :

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
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determine the quadrant in which any point lies by
knowing the signs of its two coordinates.

Bl If the X-coordinate of the point = 0
» then the point lies on y-axis
n If the y-coordinate of the point =0

» then the point lies on X-axis

 Example @

lfSquLoFﬁJ

®A(25-1)lies on the 4h quadrant

®B (-4 5 1) lies on the 2" quadrant

® C (1 5 3) lies on the 1% quadrant

n The two axes XX and ;/_y} divide the plane into four
quadrants as shown in the opposite figure and we can

@ Mathematics 3" Prep 1°! ferm |e@ereraseeeaea@@@@( Mr. Mahmoud B

|

31 quadrant

27 quadrant 3 15¢ quadrant
X<o 5 ] X>0
y>o [ Yy >0

X
3 2 19 1 2 3
Z14
5 4™ quadrant
X<o X >0

-3

y<<o y<o

y\"'

Mention the quadrant or the axis on which each of the following points lies on the
perpendicular square net of the Cartesian product R x R , then locate it on the net :

A25-1)>B(=4,1)>C(1,3),D(=2,-2),E(3%,0),P(0,-21)

)

4

C

1
’
3

EaEaEEEREEREEEEEaEEEERREEEEREEEHEEEHEEEBEEEGEEEAGAEEAEEEAEEABEEEEAEE R
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T E X
®D (-2 »—2) lies on the 3™ quadrant tl)i T :
*E (3 % ’ 0) lies on the X-axis ‘; |
ep (() ’—2 %) lies on the y-axis '}
- |
.\‘%
Choose the correct answer :
1 VIf - (X3 ay+3)=(1 ,ﬁ) sthen: X-y=
(a)3 (b) 2 (©1 (d) zero
2 If:(a+1+5)=(-2sb-1)sthen:2a+b="u.. (El-Ismailia 2014)
(a)—12 (b) zero | (c)2 (d) 12
3 If : X = {3} s then: X2= (Cairo 2013)
(@9 () (353) (c) {9} @ {3 ,3)}
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If: X={5} Y= sthenn (X x Y) = crerrrseice

The cartesian product {2} x R represent graphlcally by a straight line passing

14 | through the two points (2 s0) and oo
(@) (052) (b)(2595) © G 5'2) (d)(=2-2)
The point A (5 »—3) lies on the -+ quadrant.

15 (a) first (b) second (c) third (d) fourth

@ 6)
& ®
& 6
84 2
@ (a) 1 (b) 2 ()5 (d) zero @
@ )
%5 If:nX)=3,Y={4,5}sthenn (X XY) = %
% (a) 2 (b)3 ()5 (d) 6 %
@6 If:X={55657}sthenn (X?) = e @
53° | @3 (b) 6 ©9 @) 12 2
% 7 OIfn(X)=3sn(XxY)=12 sthenn (Y) = -veeenes (El-Kalyoubia 2011) %
% (a) 4 (b) 9 ) 15 (d) 36 %
L) &)
%8 If:nX)=5>n X XY)=15 sthenn (Y) = ccoeeeereern %
% (a) 1 ()5 (©)3 (d) 15 %
@
%9 If: X xY={(153)>(1 4} sthenn (X) = --rrrrrrr %
® (a) 1 (b) 2 (c) 3 (d) 4 ®
%10 If:(395)6{396}X{X,8}thenX=...—. ........... %
8 b) 6 5 d
% (a) (b) (©) (d) 3 %
® IfF:(X-Y)xY={(152)5(153)}andn(XxY)=6sthen X = --erverrer- 0
®11 )
% (a) {1} ®) {1,2} (©){1,3,6} @ {1,3,2} %
1 — 1 TT] coveevinnnniens ' t.
@12 The point (-5 » 7) lies in quadrant o
% (a) first (b) second (c) third (d) fourth %
@ - @
©13 The point (— 3 s4) lies in «----ce-eeeoee quadrant. ®
8 | (@ first (b) second (c) third (d) fourth
6 @
@ 6]
@ 6]
@ 6]
@ 6]
@ 6]
@ 6]
@ 6]
@ 6]
@ 6]
@ 6]
@ 6]
@ 6]
@ @
& ®
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If the point (5 s b—15) is located on the X-axis then b= --ooeoee.

16 | (a) zero (b)-35 , ()5 (d) 10
17 L1 If the point (5 s b — 7) is located on the X-axis s thenb = -........ (Alex. 2011)
(a) 2 (b)5 ()7 (d) 12

-
o

If : (1 X| 54) = (3 » y*) and the point (X > y) lies in the second quadrant

then X +y =il (El-Sharkia 2014)
(@) 7 (b) 1 (-1 -7

If the point (X — 5 » 3 — X) where X & Z is located in the third quadrant s then X

() ) (2 (32) (52) (32) (32) (32) (32) ) (39) (32) (80) (32) (32) (52) (39) () fo2) (52) () 39) (G2 G2 GR) o) G0 e ) ) B9 o) G R G0 e B (R o) ) R R G e R ) e G e o) R R ) o) () R ) ) o) e (B () (&%)

19 equals ...............
(a)2 (b3 (c)4 @5
Essay problems:
1 |[Find:asbif(a—7,26)=(-2,b>—1)
2 |1f(X—-1511)=(8 sy +3) »thenfind :{x+2y
If (JC2 2 27)=(1>» y3) and the point (X » y) lies in the second quadrant
8 s find the value of : |y —-X
4 If 2 X »4) = (8 »y + 1) » then find the value of : {x 2 + y?
. IfX={2,5},Y={1,3,7}
sthenfind : (1) X xY (@) n (Y?)
6 fX={3,7}5Y={15255}Find: X xY »n(Y?
7 |1X={2,3}thenfind : X2

EEEREEEEEEEEEEEEE| 10 PEEEEEEREEERREEEREEE
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(0]

EXxY={151)5(153)5(1,5)}

® ®
® ®
® 5
& B
:
@ Find: (1) X ,Y @Y xX 3
® ~ _ B
@9 [fX={1,3,5},Y={4,5} Find: XNY)xXUY) 0
® L)
6 6
% FXXxY=1{(25:3)5(252) 52,4} %
@ 10 | Find each of the following : (1) X » Y @ XxXNY) @
® ®
® ®
: :
® Homework 5
: :
% Choose the correct answer : %
® ®
%1 f:5:sX-8)=(y+1s-5)sthen: X+y=-ccerre. (Aswan2011)%
% (a) 4 (b) 5 )6 (d) 7 %
® |1 @.x-1 0) » th | 5
@2 ( ,x_.)__(y, ), enx+y_ ............... 5
% (@) 3 (b) 1 (c)2 (d)-3 %
6
%3 If: X={3} sthen: X2 = ... (Cairo 20]3)%
& | @9 () (3 3) (©) {9} @{3,>31 &
6 , )
§4 If:X={5}-Y=0 sthenn (X x Y) = oo %
& (a) 1 (b) 2 (©)5 (d) zero o
® ®
%5 IF:n(X)=2,Y={152}sthenn (X xY) = oo %
m |(@4 (b)3 (©)5 (d) 6 @
® ®
6 ®
%6 If: X={3}andn(Y)=4 sthenn (X X Y) = --reeevrevrees %
% (a) 1 (b) 4 ()7 (d) 12 %
6 6
® If: X={5},Y={3} sthenn (X xY) = -vvovecvee-. ®
® 7 ®
® ®
® ®
® ®
® ®
® ®
® ®

FEEaEEEEEREEEEEEEEEE| 11 FEEEEEEEEEEEEEEEEEEE
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® e ®)
%8 If: X={3,5,6} ,thenn(XZ)z-------ie_~--l-'5 e %
® 3 b) 6 ()9 d) 12 &)
® (a) (b) (c)¢ (d) ®
® _ )
%9 If: X xY={(653)5(64)} sthenn (X) = --orreveev 2
% (a)3 ®»tr - (©4 (d) 2 %
_
%1 0 (OIF(3 55 E {3 56} x {X 58} »then X = cevveeee (El-Behaira 2011)%
® (a) 8 ()6 ©5 (d)3 ®)
5 2
% 11 The point (— 4 5 3) lies in the e evee. quadrant. %
% (a) first (b) sechd (c) third (d) fourth %
&) 6
%1 2 The point (- 2 5 —5) lies in the «---eeee. quadrant. %
% (a) first (b) second (c) third (d) fourth %
@ |H:dxl9=06> y2) and the point (X »y) lies in the second quadrant » 2
%13 then : x+y= ............... - . .‘ %
® | (a)7 | (b) 1 )—1 (d)—7 ®)
® ‘ &)
-
% The cartesian product {2} xR represent graphically by a straight line passing %
%14 through the two points (2 s0) and -+ o T %
® (a) (0,2) (b)(255) ©)(552) (d)(=2-,2) @
5 8
%1 g | The point (5.~ 2)lies on the ooveseeseco quadrant. g
% (a) first | (b) second (e third (d) fourth %
® ' ®
%1 6 If the point (5 — X s X — 4) lies in the fourth quadrant s then the value of X = ------eeeee %
21 @9 (b) 8 ©6 (d)2 2
®) : : . &)
@1 7 If the point (X » 2) lies on y-axiss then X = ... (El-Fayoum 2011) @
271 @ zero (b) 1 (©) 2 d) 3 2
® &)
® &)
® &)
® &)
® &)
® &)
5 2
EaEEEEEEEEREREREEEEE| 12 FEEEEEEREEEEEEEREEEE
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® ®
= |Essay problems: o
® iy
® Find:a,bif(a—7,26)=(-2,b—1 D
1 asbif(a )=( ) %
22 If(X—1511)=(8 >y +3) »thenfind :{x +2y E
@ 3
® If (X2 527)=(1 »y°) and the point (X »y) lies in the second quadrant ®
% 8 s find the value of : |y —-X %

=
% . fX={2,5},Y={1,3,7} %

)
@ sthenfind : (1) X xY (@) n (Y? D)
%
® . EXXxY={(152)5(153)5(252)52,3)} @
% Then find : (1) X U Y @) Y? %
8 8
% . IfX={2,15},Y={4,1}and Z={15} ?
5 Find: ()Y xZ @ n((X? BXNZ)xY 5
% , fx={1},Y={2,3},Z2={2,5,6} 75
% Find : the Cartesian product (Z - Y) x (X UY) é]
6 6
® 8 If:X={152,6},Y={254,5,6}and Z=1{4} ®
% Find: (1) XxY @XNY)xZ %
@ )
@ fX={1,2},Y={2,5},Z={4,5} sthen: @
® g @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
® ®

EEEREEEEEEEEREEEE| 13 PEEEEEEEREEERREEEREEEE

Find : (XN Y) x (YU Z)
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Sheet (2)
. _ Functi
Rela +ion unction ('\'\Qpping)

@IS 1he relation

— D

Il The relation R is a subset of the Cartesian product X x Y i.e.RCXxY

If(asb) _Ethe relation R » then we can express that by another method » we write "aR b"
» it means that the element a is connected with the element b by the relation R

The conclusion

The relation from a set X to a set Y is a connection joining some or all the elements of

X with some or all the elements of Y

If R is a relation from the set X to the set Y » then R is a set of ordered pairs where the
first projection of each belongs to X and the second projection belongs to Y and the first

projection connects with the second projection with respect to this relation.

X The relation R from the set X to the set Y is a subset from the Cartesian product X x Y
i.€.The relationRC X x Y

Inversely : any subset of the Cartesian product X x Y expresses a relation from X to Y

nThe relation can be represented by an arrow diagram or by a Cartesian diagram

(graphically).

B Forerk

If R is a relation from X to X ,» then : R is a relation on X and the relation RCC X x X

EER Functions (Mapping)

'-'_Generally )

A relation from X to Y is said to be a function if :

In the relation » each element of the set X appears only once as a first projection in one
of the ordered pairs of the relation. (Notice the relation R in the previous example)

In the arrow diagram which represents the relation s each element of X has one and
only one arrow going out of it to one element of Y

(Notice the arrow diagram of the previous relation)

In the Cartesian diagram which represents the relation > each vertical line has one and
only one point lying on it of the points which represent the relation.

(Notice the Cartesian diagram of the previous relation)
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@{ Mathematics 3™ Prep 1°" term @@@@@@@@@@@@@@@@@[{ Mr. Mahmoud b

introductory example
IfX:{O 91 92 ;3} 9Y= {0 9] 92 53 94 95 96} andRisarelation
from X to Y where "a R b" means g = % b"foreacha& X sb&EY

Write R and represent it by an arrow diagram and a Cartesian diagram.

S—

G k-{0.0.0:2:2:4,6.0} o

0 1 2 3[X

The Cartesian diagram

Each element of the set X has been connected with one and only one element of the

elements of the set Y

Such as » this relation is called a function or (mapping) » also :

® The set of X = {O 14,2, 3} is called "the domain of the

function".

® The setof Y={0,1,2,3,4,5,6} is called

"the codomain of the function".

Domain

® The set {0 ,2 ,4 ,6} is called "the range of the function"

and it 1s a subset from the codomain of the function. Codomain
Prime numbers={2,3,5,7, 11,13,17,19,23,29 ,31,37 }
Odd numbers ={1,3,5,7,9,11,13,15,17,19,....}

Even numbers ={0,2,4,6,8,10,12,14,16,18,20,....}

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
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Example @ IfX=4{0-1,2,3} »Y={2,3,4,5 »6} and R is a relation from X to Y
where "aR b" means "a+b=5"foreachaEX sbEY

Write the relation R and represent it by an arrow diagram.
Mention giving reasons if R is a function from X to Y or not ?

And if it is a function » find its range.
*R={(0555(154)5(253),(3 »2)}
R represents a function from X to Y because each element

of X connects with only one element of Y

The range of the function= {554 ,3 ,2}

m
o
3
=
o
()

9) IfX=1{3:251,0,%

foreacha &EX a-b e X

’ %} » and R is a relation on X

where "a R b" means "a is the multiplicative inverse of b"

Write R and represent it by an arrow diagram and mention giving

reasons if R represents a function or not.

1 1 1 1
&M -x-{(-1):(2-1),a.0:(3:2)5(553)]
R does not represent a function because the element
zero & X does not connect with any element in X

(There is no arrow going out from zero in the arrow

diagram which represents the relation)

>

P =
)

Zero e

Q
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6)

@
% ‘Choose the correct answer :

-

If f is a function from the set X to the set Y then the domain of f is -~ «vvevnn
(a) X b)Y - (e)XxY dYxX

The following figures shows four arrow diagrams one of them is not function

®

®

®

@

®

®

@ |

% 1618 -oeveveens (El-Dakahlia 2014)
: R Lo 3

e | X G X ) :

® 2 : *B A s 2 3

®) 2

E L T O

® 4 C

@ £D) i : A

2 (a) (b) ©) (d)

% 3 If the point (5 — X » X — 4) lies in the fourth quadrant » then the value of X = -----eoeoev
2% | @9 (b) 8 (©)6 @2

@

& | 1f:X={153,5}and R is function on X where R={(a »3) 5 (b > 1) »(1 »5)} »
% 4 | then the numerical value of the expression:a+b=--ooooooeees

% (a) 3 (b) 4 ©5 (d) 8

®

% The opposite figure represents a function on X » %

) its TANGE = ---ooceeeeeess

® 5 b

GRS OREY ®) {asb»c} c&
® (c){asb} (d) {b sc}

@

% Which of the following relations does not represent a function from X to Y ?

® (Helwan 2011)
® 6

®

®

®

®

®

®

®

®

®

®

®

®

®

®
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%@{ Mathematics 3™ Prep 1°" term @@@@@@@@@@@@@@@@@[{ Mr. Mahmoud b%
@ ®
% 'The opposite diagram represents X %
® a function on X » its range is ... . (Cairo 2011 )®)
@7 | @ fa} (b) {a »b sc} b 2
g |@fasb @ {b sc} 5
@ © @
@ . 3
%8 If:(2sX-1)=(y»0) sthen X +y=-eerenees %
2 | @3 () 1 (c) 2 @-3 3
@ 3
%9 F:n(X)=25Y={15,2}sthenn (X xY)= 2
g |@4 (b)3 ©5 @6 g
@ @
@10 f:nX)=5sn(XxY)=15sthenn (Y) = -oooeeveeeen ®
27 @1 (b) 5 ©3 ) 15 2
@ @)
314 | T XxY={153),(1 4} thenn (X) = oo 2
@ _ @
= (a) 1 (b) 2 (c) 3 (d) 4 @
@ , @)
% 12 The point (— 3 »4) lies in +veveeve quadrant %
® (a) first (b) second (c) third (d) fourth ®
@13 If:(a+1+5)=(-2sb—-1)sthen:2a+b=-e.. (El-Ismailia 2014)®)
2" @-12 B zero ©)2 d) 12 2
@ @)
@ . ) ' : @
%14 The point (5 > —2) lies on the -+t quadrant. %
% (a) first | (b)ysecond ~  (c) third (d) fourth %
@ ’ @
%1 5 If the point (X » 2) lies on y-axiss then X = ... (El-Fayoum 2011) %
@ b) 1 2 d3 @
o (a) zero (b) () (d) o
@ @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
9 3
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Essay problems:

If: X={1,3,4}Y={15253,4,5}andR is arelation from X to Y where
"aRb"means "a+b=6"foralla&EX sb&Y » Write R and represent it by an
arrow diagram. Is R a function ? and why ?

-

If: X={1,2 5,5} and R is a relation on X where aRb means "a + 2b = an odd
number" for each a ©X and b €X. Write R and represent it by an arrow diagram.
Is R a function ?

N

If:X={-1,0+1,2,3},Y=10 y1,456 39} and R is a relation from X to Y
where "aRb" means "a“ =b" foreachof a&X sbEY
Write R and represent it by a cartesian diagram.

w

IfX={15253},Y={1,35,6,9,12} and Ris arelation from X to Y » where

"a R b" means "a = % b" foreacha& X sbEY

Write R and show that R is a function s then write its range. (Assiut 2011)

H

Ifthefunctionf={(0 94) 9(1 33) 9(2 92) 9(3 ’ 1)}
Write each of domain and range of the function f

E Write the rule of the function f

4))

(Cairo 2013)

U v

If:f: X—>Y X={-1,2,3}5Y={2,3,5,7}
R={(-153)>355,2,7}
Find : (1) The domain of the function f

(2) The codomain of the function f

(3) The range of the function f

»

(82) (2) (32) (32) (52) () (32)(32) 32) () (39) (32) (32) (32)(39) (&%) (%) (39) (32) (&2) () (39) (32) () (32) (39) (&%) () (2] (32) (&%) (32) (39) (32) () (32) (32) (22) (32) 9) (32 ) G2) o) () (0) G9) (e (B2 G0 o) ) ) (0) o) (a) () () GO o) o) () () &°)
(82) (8) (2) (2] (62) 6 () () () ) () (52 () ) () () () () () () () () (52 () ) () () (8 () () () 22 () (52) () ) (2) (62 (&) (s (32) &) () (2) (32) () (2) (2) () () (0) 2) () (30 (0} (0) ¢ (o0 () 0 0} (e () () &%)
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%@[ Mathematics 3" Prep 1 ferm |sEEEEEEEEEEEEE@@®{ Mr. Mahmoud b%
@ ®
@ 65
@ ®
% Homework %
5 s
@ )
@ (Choose the correct answer : 9
® ®
% The set of images of the elements of the domain of the function is called -+ %
1 (a) the rule. (b) the domain. (c) the range. (d) the codomain.
% The opposite diagram represents a function from XtoY » x Y %
% then the range = ... .. | .| (Giza2o )%
2 \
2% | @{2,3,4} {25355 NN 5
2 |l©13,4,5 @Y d .
@) )
@) . )
% 3 EL If the point (5 s b — 7) is located on the X-axis s thenb = -........ (Alex. 2011 )%
% (a)2 (b) 5 ()7 (d) 12 %
B 3
% 4 The point (— 2 s—5) lies in the «-cooeeeee quadrant. %
% (a) first (b) second (c) third (d) fourth %
® _ , )
% 5 The point (5 > —2) lies on the -+t quadrant. %
@ " | (@ first - (b)second () third (d) fourth 2
-
% 6 If the point (X s 2) lies on y-axiss then X = ----..-. (El-Fayoum 2011) %
% (a) zero (b) 1 (c)2 (d)3 %
® ®
® \F'ssay problems: @
® : ®
® ®
% If: X={1-3,4,5}Y={15253,4,5,6}andR is arelation from X to Y %
® 1 | where "aR b" means "a+b=7"foralla&EX,b&EY Write R and represent it by @
% an arrow diagram show that R is a function ? Write its range. %
® «)
% IfX={3,4,5},Y={1,5,4,6}andR is arelation from X to'Y where %
% 2 | "aRb"means "a+b=9"foreacha&Xandb&Y »write R and represent it by %
% an arrow diagram and show that R is a function » write its range. %
® ®
® ®
® ®
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For example:

polynomic! TERETENS Part (1)

The symbolic representation of the function

® The function is usually denoted by one of the following letters. f or m or q or ...
and the function f from the set X to the set Y is written mathematically as :

f: X ——Yandis read as f is a function from X to Y

orm : X — Y and is read as m is a function from X to Y and so on ...

® If the ordered pair (X »y) belongs to the function s then the element y is called the image
of the element X by the function f and we express it by one of the following two forms :

f: Xl—>yitisreadasfrﬁaps)€toy
or f: f(X)=yitisread as f is a function where f (X) =y

Iff:X—-»Ywheref:)(i—»?(2 sthen f:3}——9
s also can be written in the form : f (X) = X 2’ hence f (3) =9

FEREEEEEEEEEEE@@®@| Mr. Mahmoud B
Sheet (3)

The mathematical form f (X) = X % is called the rule of the function f,and it is used to
~ find the image of any element of the domain by the function f

——[Remember that :}

o If f is a function froin the set X to the set Y i.e. f: X —» Y sthen:
X is called the domain of the function f
Y is called the codomain of the function f

The set of images of the elements of the set X by the function f is called the range of
the function f which is a subset of the codomain Y

Definition
Thefunctionf:R—»Raf(X)=aO+a1X+a2x2+ ---------- +a X" ‘
where agsa; sa, oo »a ©R »n &N is called a polynomial function. %

i.¢. The polynomial function is a function whose rule is a term or an algebraic expression in
condition that the following should be identified :

Each of the domain and the codomain of the function is the set of real numbers.

The power (the index ) of the variable X in any of its terms is a natural number.

|
—
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o[ f(X)=2X+5
ok:k(X)=8

For example: The following functions are all polynomial functions :

FEEREREEREREEEEE®E( Mr. Mahmoud B

0g:g(X)=x2-2x+1
On:n(x):1+ﬁX—9X3

For example:

a negative number.

For example:

i.e.h(OER

If the domain or the codomain of a function is not the set of real numbers s then that
function is not a polynomial function.

®f:f(X) =\/§is not a polynomial function because f (X) doesn’t exist in R if X equals

f(=1 % IR because \/—_1 $ IR s so the domain of the function f is not the set of real numbers.
eh:h(X)= 312— is not a polynomial function

because h (X) doesn’t exist in IR if X equals zero.

» so the domain of the function h is not the set of real numbers.

B ek

For example:

For example:

When we search if the function is a polynomial or not » we do not simplify its rule.

The function f, : f; (X) =X (x + -)1?) doesn’t represent a polynomial function
because f, (0) & R while the function fr:f,(0=X 241 represents a polynomial function.

And notice that: X (X + % ) = X2 + 1 for all real numbers except 0

The degree of the polynomial function

The degree of the polynomial function is the highest power of the variable in the function rule.

5 is of the first degree (a linear function)

® The function f, : f, (X) =V_5— X% -3 X+ 4is of the second degree (quadratic function)

® The function f; : f; (X) =3X-

® The function f,: f5(X) =X 3_ 52 + 4 1is of the third degree (cubic function)

1

L omert
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The function f : f (X) =a wherea ER - {0}
is a polynomial function of zero degree. (a constant function) as f (X) =3

In the case of a=0 i.e. when f (X)=0 »then the function has no degree.
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EET—

s |

Example_@ If f : R— R s mention the degree of f in each of the following :
B r00=5-3x Bl ro0=3x-x°
Hrx=5x-3x*+x> Broo=x*2+x?

m f is of the first degree.

f is of the second degree.

Rl f is of the third degree. l Notice that :}
n LX) = x? 4+4X+ Xz) ® When we want to determine the

4

=4xX?+4X°+X simplify its rule to the simplest
. f is a function of the fourth degree. form before telling its degree.
Example ff:f(X)=X*-2X+5
} Find : £ (1) »
Blr()=?-2x()+5=1-2+5=4

Similarly s f (0) =5 s f (=2)=13
1
f(5)=44andr(V5)=10-215

Example (5) If f (00 =2X+bandg () =X>+band if f (2) +g (- 4) = 30 »
then find : f(-2)—g (2)

Cf(Q)=2%x2+b=44+b 5 g(-4)=(-4)*+b=16+b

sy f2D)+g(=-4) =30 S 4+b+16+b=30
S 2042b=30 S 2b=30-20=10
k=10 _
Sb= 5 =5

FEEREREEREREEEEE®E( Mr. Mahmoud B

degree of the function we should

FO s f2)sf(5)andf(V5)

SFX)=2X+51, g(X)=X%+5
[ ) [ 1

L f(=2)=2x(=2)+5=1 5 g(@)=22+5=9
L f=2)-g(2)=1-9=-38

EaEaEEEREEEEEEEEEEEEEEREEEEEEEHEEEEGEEEEBEEEEEEEAEEEAEEEAEEAGEEEEAEE G
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6)

@
% ‘Choose the correct answer :

The function f: f (X) =(X - 5)3 is a polynomial function of

---------- degree. (Qena 2011)

(@3 (b) 6 (©)9

®
®
®
o
® ®
® ®
® 1 . ®)
@ (a) zero (b) second (c) third (d) fourth 0]
G - @)
% ) The function : f (X) = X (X% = 3) is Of «+evreveeree degree. %
(a) 1 (b) 2 (c) 3 (d) 4™
% The function f where f (X) = X* -2 X3 + 5 is a polynomial function of .......... %
% 3 degr?e- (Cairo 2014)%
% (a) first (b) second (¢) third (d) fourth
% The function f where f (X) =2 X—3 X*+ 1 is a polynominal function of --------- degree. %
% 4 (El-Sharkia 2011)%
® (a) first (b) second (c) third (d) fourth ®
5
% The function f where f (X) =6 X’ +2 X° —4 X + 1 is a polynomial function of %
@5 | degree (Kafr El-Sheikh 2011) (@)
% (a) first (b) fifth (c) sixth (d) seventh %
* —_— — — ssseesesssensese u
%6 I f(X)=X+3 sthen f(-2) = %
% (a)9 (b)-3 ©1 (d5 B
@7 If.f(X)=5x_7,thenf(3)= ............... %
2" @2 (b) 3 ©8 ) 15 2
-
® If: F(X)=5X-3 » the 0) = -ooveent SRR @
@8 | (X | » then f (0) _ L g
® | @5 (b) 2 @3 -3 @
% If:f(X)=7X—%athenf(%)=V .............. %
9

8 _
e |@7 OF; (©)3 @7 @
%10 If: f () =x2-Y2Xsthen: f(Y2) = (El—Dakahlia201l)%
% (a) 4 (b) 2 (c) 6 (d) zero %
%11 f:f(OO)=X>-X+3sthen: f(3)= e (BeniSuefZOll)%
® ®
® ®
® ®
® ®
® ®
® ®
® ®
@ ®
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Essay problems:

1 | If:f (0 =2X%-5X+2 ,then prove that : f 2) = f (1) (Luxor 2014)
2 |If: f(X)=2X—-1 ,then prove that : f (2) -3 f (1) = zero (El-Gharbia 2011)
3 [If:f(X)=X?>-X+3sthenfind: f(-2)>7(0)>f(1)

Which of the following functions represents a polynomial function :
Lffoo=x*+Yx+8

4l roo=x3+x%+3
n o _ 1
_E;:y_;f.f(x)_x(x+y_z)
IffisafunctionoanhereX:{3,4,596}andf(3)=3,f(4)=5af_(5)=5
5 af(6)=5' . _

(1) Represent f by an arrow diagram.

(2) Write the set of f and mention its range. (Ismailia 2015)

If the function f = {(0 +4) s (1 »3) s (2 +2) (3 s 1)}
(1) Write each of domain and range of the function f
(2) Write the rule of the function f (Cairo 2013)

(]

(82) (2) (e2) (32) (52) () (32) (32) 32) () (39) (32) (32) (32)(39) (52) () (39) (32) (32) () (39) (32) () (32) (39) (22) () (32) (32) (&%) () (32) (32) () (32) (32) (22) (&2) 9] (32) (&2) (32) (39) (32 (=2) (2) 32) () G (2) 32 &2) () o) 2 ) 2 R) o) o) () () &°)
(82) (8) (2) (2] (&) 6 () () () ) (32) () () ) () (&) () () () () () () (52) (2 ) (2) (52 () ) () () (82 () (52 (4 ) () () (4 ) (2) (&) () (2) (32) () (2) (2) () () () (2) () () 0} (2) 3) () () 0 0) 2 () () &%)
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g 3
OO~
g 3
% Homework %
@ ®
% Choose the correct answer : %
@ @
% If: f () =X%2+7then f (3) = : %

1 5 -
@ | (@10 (b) 7 (©) 9 d) 16 8
%2 If:f(X)=aX+6sf(2)=2sthena=.......... (NewValleyZ(}O6)%
3 |@2 (b)-2 © 4 @6 G
L) &)
%3 1 If: f(X)=4X+bsf(3)=15sthenb=--creeeene %
® (a) 156 (b)3 (c)4 (d-3 ®
%4 If : (2 »— 6) &the set of the function f where f (X)=m X+ 8 sthenm = --------e-o- %
% (a)- 16 (b)7 ) -7 (d)2 %
%5 If : (a »a) Ethe function f where f (X) =2 X—3 sthena= oo 0
2 | @3 (b) 2 ©1 (d) zero
% If : (a » a) &the function f where f (X) =4 X -6 sthena= oo %
5 6 @2 ®) 3 @1 (d) zero s
% The set of images of the elements of the domain of the function is called ... (Damietta 2015) %
% 4 (a) the rule (b) the domain (c) the range (d) the codomain %
The function f where £ (X) = X* -2 X3 +7
% 8 | is a polynomial function of - degree. (Suez 2015) %
% (a) first (b) second (c) third (d) fourth %
% The function £ : f (X) = (X — 5)° is a polynomial function of ----...... degree. (Qena 2011) %
% 9 (a) zero (b) second (c) third (d) fourth %
%1 0 Hf(X)=X 2 -4/5 X sthen f (\/E ) = e (El-Dakahlia 2011 )%
(a) 4 (b) 2 ()6 (d) zero
%1 1 ff(X)=kX+ 8 » f(2)=0sthenk="- (El-Sharkia 2015)%
% @8 ()6 () 4 d)—4 %
@ @
@ @
EeaanEEERREEERERREEEER| 27 FRREEREEEREERRERREE®R®)
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@)
® @)
® ®
= |Essay problems: g
® @)
® 4 . ) . ; ®
@ If:f(X)=X*-X+3sthenfind:f(-2)sf(0)sf() @
@@ )
% If the function f = {(0 +4) s (1 »3) s (2 +2) (3 s 1)} %
% 2 | (1) Write each of domain and range of the function f %
® (2) Write the rule of the function f (Cairo 2013) (@)
@ ®
@] )
@ If the set of the function f = {(1 3) »(255)>(35>7) 54,9 »(5 > 1D} ®
% 3 | (1) Write the domain and the range of the function f %
% (2) Write the rule of the function f (Red Sea 2015)%
% Which of the following functions represents a polynomial function : %

4 . 1
: :
® If f is a function on X where X={3 45,6} and f 3) =3 sf @) =5,f(5) =5 0]
@ |,5r6=5 | ®
@ (1) Represent f by an arrow diagram. ®
% (2) Write the set of f and mention its range. (Ismailia 2015) %
:
® 6 Which of the following functions represents a polynomial function : @
85 lmfroo=x+x%+3 2
% 7 |Iff(X)=2X~-1 sthen prove that: f (2)-3 f(1)= 7ero (El-Gharbia 2011)%
% Which of the following functions represents a polynomial function : %
B8 | mfiroo=x2+x+8 2
®) 2 1 _ ®)
@9 |[Iff(0)=2X%-5X+2 ,then prove that: f (2)=f (7) (Luxor 2014) (g
@ ®
@ 6
@ ®
@ ®
@ ®
@ 6
@ ®
@ ®
@ ®
@ 6
@ ®
@ ®
: :
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Sheet (4)

The linear function

The function f : R — IR where f (X)=aX+b wherea € R— {0} b & Ris called
a linear function (it is a polynomial function of the first degree).

Examples of linear functions :

o f R—»R,f(X)=X—-1

o f R—»R,f(X)=3X

— The y-axis at the point (0 » b)

the function.

straight line.

i ——
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o f i R—=R5f(X)=2X+]1

The graphical representation of the linear function

e The linear function f : R—= R where f (X)=aX+baE R-{0} ,bE Ris

represented graphically by a straight line intersecting :

yd
¢.To represent a linear function » it is enough to find two ordered pairs belonging to

® You can find a third ordered pair to check that the three points are on the same

Example Graph each of the following linear functions : '
I f:f(x)=2X—3 r:r(X)=—%X

m To graph this function :

® We determine 3 ordered pairs belonging to the function.
CfX)=2X-3
S fED=21D)-3=-5 L(=1.=-5€Ef
sf(1)=2x1-3=-1 S(1s-DeEf
and f(2)=2x2-3=1 L QHSDEf

—% Notice that : E

® In each of the shown functions » the
index of X is 1, therefore each of
them is a function of the first degree.

— The X-axis at the point (laE s 0 )

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
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We can arrange these ordered pairs in the following table :

( x | -1 1 2
J y=Ff(X) -5 -1 1 '
J
® We locate these three points which represents %
the three ordered pairs in the Cartesian plane e
and draw the straight line L which passes X o T
through any two points of them. n :;
Then we check that the third point lies on -3
the same straight line. | w_f
Then this straight line is the graphical '
y\

representation of this function.

| —{Notice that : |

We can get the points of intersection of this straight line with the two

—(Notice that :}

If the coefficient of X is a fraction » it is better to choose numbers

EeEEEEEEERRERRRRRBEBEE| 30

R

axes and use them in representation.
/

® The point of intersectigjn with y-axis =(0 sb) = (0 » - 3)

0)

b

® The point of intersection with X-axis = (— 2° ) = (

3

59

H . rx)=-1x [ X 0

|
N

Ly=f(x) 0

\S)

divisible by the denominator of this fraction to facilitate the

representation.

From the opposite graph notice that »
the straight line L passes through the

=

origin point O (0 »0) : _ X

\
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The function f : R — R where f (X) =aX a ER’

is represented graphically by a straight line passing through the origin point (0 » 0)

=
=
o
In)
=)
=
72]
~*
Q
3
~*
gy,
c
=
0
o
=)
=

(

The function f : R — IR where f (X)=b s b & R is called a constant function.

For example:
f:f(X)=>5is aconstant function where

F)=55f0)=5 sf(-2)=5 a---an#dsoon.

Graphical representatioh of the consta_nt function

t6 X-axis and passes through the point (0 » b) this line is :
® above X-axis if b>0

® below X-axisif b< 0

® coincident with X-axisif b=0

The following examples illustrate that :

The constant function f : f (X) = b (where b € R) is represented by a straight line parallel

=

|

. ! .
X-axis and passes through - X-axis and passes through | ‘
!

the point (0 52 the point (0 s — 3 .
1 e point (0>2) ‘ point (0> =) e the point (0 5 0)

coincident with

R

ffeo=2] Sif)=-3) _Fif00=0
¥ Y Y
- ; | f(X):Z > X;_ ‘ ; | ‘ : d‘,)‘ e
1 EEECI NN X | T
X, X HEEEe EEEC R
V2 -100 1 2 3 - - - e Sl
y yY 2
 The straight line is above { The straight line is below | | The straight line is

X-axis and passes through
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@1 (b) 3

()5 a7

%@[ Mathematics 3" Prep 1 ferm |sEEEEEEEEEEEEE@@®{ Mr. Mahmoud b%
® 3
0 ‘Choase the correct answer : g
: ~f :
% ] If : )2° (X)=3 ,then f f); TR e s o %
- (a) (b) (@) -
® 3
® If: f (X)=35 sthen f 3) = -oveenee (Beni Suef 2013)3
® 2 3 ®
® (@35 (b) 15 (c)8 d) = ®
® o 5 ®
% g |Iff(0=Tsthen f (3)= o (Souhag zom%
® (a) 10 (b)3 (©)7 (d)5 ®
@ , @
® 4 Iff(X)=5sthenf3)-f(1)=-- (Cairo 2006) @
% @) f (2) (b) 2 (c) zero d) 10 %
5 @
@5 If:f(X)=2sthenf 3)—-f ()= (Dakahlia 2013)@®)
@° l@ro (b)2 (c) zero (d) 10 2
@ , @)
%6 )IF: £ (X)=2 sthen f (1) + f (= 1) = ooiveoeees %
@ (a) zero (b) 1 (c) 2 ~(d) 4 @
% If f(X)=3 ,then £ C) R~ (Alex. 2005) %
@7 | 2 O 3 @
@ (a) % b) = c) 1 d) == @
o 3 (b) 5 (c) (d) 53 2
O |HfCO=4 thenf 2= mmm (Dakahlia 2009))
@ -2 b) -4 4 d @
2 (a) (b) () (d)2 o
% If the function f where f (X) = 5X + 4 is represented by a straight line passing %
% 9 | through the point (3 s b)s then b equals -+ %
@ @
@ (@5 (b) 4 (©3 (@) 19 @
6
% If the point (-3 » y) is located on the straight line which represents the function %
%10 f:R——=R,ywhere f(X) =2 X+7 stheny = --eoveeenene %
@ @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
® ®

EeEEEEEEERERERRERRRRREBE®
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The function f : f (X) =5 X is represented g'raphicallyml.)y a straight line passing

® @
® @
@ @
e 2
@11 | through the point - S ®
m (@G5 ®@©,0 .. (©06-50 d@O,5 @
e 2
g Essay problems: 5
® ®
% 1 If:f(X)=X-6and —%— f (a) = -2 » then find the value of a %
@ @)
% 2 If: f(X)=2X+b »h(X)=b where f and h are polynomials functions and if %
% f(1)+h@) =12 sthenfind: f (4) +h(-1) «18 » (El-Sharkia zozs)%
65) _ ) @)
%3 If: f(X)=4X+b 5 f(3)=15 » then find the value of : b %
@ ' @
a4 | 1 f0=X2-X+3,find: f(2)»f (zero) » £ ({3) 2
% 5 Represent graphically the function f : R — R » where f (X) =2 — X and find the%
% points of intersection of the straight line by the two coordinate axes. %
® ®
% T T~ %
& Homework @
2 O T~ 2
® ®
® ®
2 \(Complete each of the following : 2
® ®
® ®
% ] If: f(X)=5>then f (3) = (Beni SuefZOI.S‘)%
® | @5 () 15 ©38 @ 2 @
® - ®
@ @)
% o |Hf)=5then f (3)—f ()= (Cairo 2()06)%
& (@ f(2) (b)2 (c) zero (d) 10 @
® )i f0=2»thens (1) 1) 3
) : — t e + — el R
@’ ()f o nf(b)lf( ©)2 (@) 4 2
a) Zero c =
® : ' | ®
% If the point (-3 » y) is located on the straight line which represents the function %
%4 f:R——sRywhere f(X)=2X+7 stheny = --cooeereeeee %
® ®
® ®
® ®
® ®

EeEEEEEEERERERERRRRREE| 33 FEEEEERREEEERERRREEEE
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(82) (2) (e2) (32) (52) () (32)(32) 32) () (39) (32) (32 (32)(39) (52) (%) (39) (32) (32) (32) (39) (32) () (32) (39) (22) () (2] (32) (&%) () (39) (32) (&) () (39) (2] (32 (32) (32) (&%) () (39) (32) () (39 (32) (32) (32) 3} 32 (G2) G2) o) oa) (32) (&0) GR) o) o) () () &°)

Essay problems:
] If f : R— R is represented by a straight line cuts y-axis at (b » 3) where f (X)=6X-a
Find the valueof : 2a+7b
If the straight line which represents the function f : R —— R where f (X) =2 X -a
2 cuts y-axis at the point (b » 5) Find the valueof: 3a+2Db
3 Represent graphically the linear function f (X) =2 X + 1 and find the points of
intersection of the straight line representing its with the two coordinate axes.
If the curve of the function : f (X) = a X — 5 passes through the point (2 5 3) »
4 | then find the value of a and find the point of intersection of the straight line which

EeEEEEEEERERERRERRRRREE| 34 FEEEEERREEEERERRREEEE®

represents it with y-axis.

(82) (8) (2) (2] (&) 6 () () () ) (32) () () ) () () () () () () () () (52 (2 ) () () (6 ) (2) () 4 () (32) (42 62 (2) (32) () () (2) (&) (2 (0) (32 () () 0) () () () 2 () () (0} a) (3¢ (o0 () 0 0) (e () () &%)
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Sheet (5)

polynomie! TETIENS Part (3)

The quadmtic function

(Thefunctionf:R——-—Eﬁwheref()c)—axz+bx+c
| where a s b and ¢ are real numbers sa#0

® ®
@ ®
® ®
@ ®
® ®
@ ®
® ®
@ ®
® ®
® ®
® ®
® ®
e 2
® ®
® ®
® ®
% is called a quadratic function (it is a polynomial function of the second degree). B %
® ®
% Examples of quadratic functions : %
@ fR—R.f(0)=x3 —{Nofice that - 8
® TOTRE M) ®
% ef R—aR,f(X)= xX2-2 In each of the shown functions s the %
% o f R R f(X)=3X2_7X4+2 highest index of X is 2 therefore each %
@ of them is a function of the 2" degree. @
@ ef R—eR>f(X)=6-X>+X ®
® ®
% Example @ Graph each of the following quadratic functions : %
% B 7 f)=x%taking XxE [-3 ,3] %
® Bl rro0)=-x?taking x€ [-3 3] @
® ®
® i ®
Ol soiution Bl | FREIRE B o0)=-x 0
e ‘x _3|-2/-1]0 1|23 ‘x ~3|-2|-1]0 |12 3]%
® ®
% {f(X) 91 4] 1[0 1| 4|09 ,[f(X)—9‘4—1 0 —1—4—9‘ %
% ) ) %
: ° NascicaciPURN
@ \\ / > 2 -1/ @
% \ / A A %
% \ / // \\ %
5 SR L ARNEEL 5
® EEEN ’ ®
% Y Y %
% Notice that : The coefficient Notice that : The coefficient %
2 2
® of X“>0 of X“<0 ®)
® ®
® ®
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the curve.

FEEREREEREREEEEE®E( Mr. Mahmoud B

respect to y-axis

equation is X =0

The minimum value of the
~ function is zero it equals the
y-coordinate of the vertex of

The curve is symmetric with

i.e. the y-axis is the line of

symmetry of the curve and its

The point (0 » 0) is the point
of the vertex of the curve s it is
considered as a minimum value
point of the curve because
the whole curve lies up on it.

The point (0 » 0) is the point

The maximum value of

The curve is symmetric with
respect to y-axis
i.e. the y-axis is the line of
symmetry of the curve and its
equationis X =0 -

of the vertex of the curve » it is
considered as a maximum value
point of the curve because

the whole curve lies below it.

the function is zero it equals
the y-coordinate of the vertex
of the curve.

has a minimum value point.

function has a maximum value point. 7
Example @ Graph the function : f : f (X) = Xx2%-2X-3taking XE[-2 +4]
from the graph , find :

Generally , for any quadratic function

If the coefficient of X 2 is positive » then the curve is open upwards and the function

If the coefficient of X 2 is negative » then the curve is open downwards and the

The point of the vertex of the curve.
The equation of the line of symmetry.

The maximum or minimum value of the function.

EaEaEEEREEEEEEEEEEEEEEREEEEEEEHEEEEGEEEEBEEEEEEEAEEEAEEEAEEAGEEEEAEE G
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4 A (Y
€M roo=x>-2x-3 -
] 4
I 20-1] 07112 \\ an //
| A |
{f(x) 510 (-3|-4|-3 5 I X, d ! X
2 10| 1! 2 8 4
| Mo/
From the graph > we deduce that : N i
The vertex of the curve is (1 »—4) MR
C _ . ‘
The equation of the line of symmetry is y'
X =1 ,itis a straight line parallel to y-axis and passes through the

36
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vertex of the curve.
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The minimum value of the function = -4

from the graph s find :

value of the function.

The maximum value or minimum

Example (4) Graph the function f : f (X) == X?+3 X +2 taking XE[- 1 » 4] and

The equation of the line of symmetry.

5

-

4

3

-‘-'SQI]ioni F(X)=—X?+3X+2
{ x |-1]0]1]2]3 4r X
If(x) -21214|4]|2 ~—2J

When we represent these ordered pairs
» we notice that the point of the vertex
of the curve is not among these points

which makes the drawing.

of the dotted part in the opposite figure is inaccurate » so the studying of

the curve will be difficult s then we should find the vertex point of the

curve algebraically as the following :

.. The vertex of the curve is ( 1 1 s 4 l)

2 4

N J

Ilustrative graph

From the graph , we find that :

>
_———

—_
o=
BRI
A
i

n The maximum value of the

function = 4 %

2 The equation of the line of

1

symmetry is X =1

The'line of symmetry |

2 X

it is a straight line parallel to )

g

t

y-axis and passes through the et

vertex of the curve.

1
2

1
T——)
)]

SSPUPE S RO S R PRV R i e e sy A S
5%}

Finding the point of the vertex of the curve :
At the point of the vertex of the curve of the quadratic function » it

will be :

'S
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® ®
% ® The X-coordinate = ;—Z ' ® The y-coordinate = f (5‘2) %
% where b is the coefficient of X » a is the coefficient of X2 %
@ ®
% . X at the vertex of the curve = 2;311 = :% = 1% %
.. 1 9.9 1
@ vof(lx)=—2+2 +2=41 @
@ ( 2 ) 772 4 @
2 |Choose the correct answer : 2
® ®
% If the curve of the function f where f (X) = X% — a passes through the point (1 50) » %
% 1 |thena= ... (Alex.zon)%
® (a)x1 (b)-1 (©) 1 (d) zero ®
@ @)
% KB The graph of the function f : £ (X) = X% -2 X + 1 is the graph number -......... %
® 3 Giza 2008)®)
% 1 ; ] (Giza )%
@2 | X X X 0 X b X ®
s o :
% er y\ y\ %
5 (a) (b) (d) ®
® ®
® ®
@ |Essay problems: @
® - ®
% Represent graphically the function f where f (X) = X% » X ER %
@ 4 | consider XE [- 3 »3] and from the drawing deduce the coordinate of the vertex @
% of the curve, and the equation of the symmetry axis and the minimum or the %
% maximum value of the function. %
®) 63
% Draw the curve of the function f such that f (X) x%-3 taking that X & [_ : 3] . %
% and from the graph deduce : ' : %
® 2 (1) The coordmates of the vertex of the curve. ®
% (2) The maximum or minimum value of the curve. %
% (3) The equation of the symmetric ax1s %
® ®
® ®
® ®
® ®
® ®
5 2
® ®
® ®
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Essay problems:

Graph the function f where

s from the drawing find :

-

OO~

OO~

0 f:f(X)=X?-2taking X E[-353] | (Giza » Qena 2013)

(1) The coordinates of the vertex of the curve.
(2) The equation of the axis of symmetry.

(3) The minimum value of the function.

FEEREREEREREEEEE®E( Mr. Mahmoud B

Homework

Graph the function f where

s from the drawing find :

N

f:f(X) =2-Xx?taking XE[-3 53] - (Assiut 2013 5 El-Gharbia 2014)

(1) The coordinates of the vertex of the curve.
(2) The equation of the axis of symmetry.

(3) The minimum value of the function.

o -

| The opposite figure :

where :

w

(1) The value of m

(822 (2) (32) (32) (32) (32) (32) () (32) (39) (32) (32) (2) (32) (52 (9) 9) 32 () (2) o) () (9  G9) (e (0 B9 o) ) GO R o) G R ) e () (R Ge) ) By R e e R e o) R e ) ) R R e e G R ) G o) ) (B () (&%)

3o itzo Gligill a3 Jsoai a3
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represents the curve of the function f »
£()=%2—mIfOA =4 units > find : CY
A

(2) The area of the triangle with vertices A » B and C K
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First : The Ratio : -

Generally

@{ Mathematics 3™ Prep 1°" term @@@@@@@@@@@@@@@@@[{ Mr. Mahmoud b

If a and b are two real numbers » then :

b

called together the two terms of the ratio.

The ratio between a and b is written a : b or - and is read a to b where :

a is called the antecedent of the ratio » b is called the consequent of the ratio» a and b are

| Pl-'bhél"tié's .of"t.he_' 'ra_t'i'p_" .

The value of the ratio does not change if each of its terms is multiplied or divided by

? ‘the same non-zero real number.

a non-zero real number.

? The value of the ratio (# 1) changes if we add or subtract (to or from) each of its two terms

( Definition of proportion
I

First : The Proportion: -

t is the equality of two ratios or more.

Le. | If % = % » then the quantities a s b » ¢ and d are proportional.
And vice versa: If a s b » c and d are proportional s then : — = —

* a is called the first proportional.

* ¢ is called the third proportional.

are called extremes and are called means.

a C
b d

* b is called the second proportional.

* d is called the fourth proportional.

For example:

are the means.
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The numbers 1 »4 »7 and 28 are proportional numbers s because = = 7o

And : 1 is the first proportional » 4 is the second proportional 5 7 is the third proportional »

28 is the fourth proportionals| 1 and 28 | are the extremes of this proportion and
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1 7
4 28
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Prope&ies of proportion

FEEREREEREREEEEE®E( Mr. Mahmoud B

Property (1)

i.e.

If % = % sthen : a x d = b x ¢ (The product of the extremes = the product of the means)
Property (2)
9 : a c
Ifaxd=b xc¢ sthen —=—
\@/ b d
— Also we can deduce that :
@
e If ax/d={)\><‘c s then = = b
\@/ C
5O~
elfaxd=bxc »then2 =9
~a—" a c
@
® Ifa'x/c;=_b\><c ’ thenizi
s Property (3)
a _ ¢ g..a_b
Ifb_d athenc_d

The antecedent of the first ratio

The consequent of the first ratio

The antecedent of the second ratio  The consequent of the second ratio

For example:

a _b a_4
=3 othens-=3

3 b and

b _3
a4

( Property (4)
I

f % = ,thena=cm and b= dm (where m is a constant # 0)

For example:

4

If%z 3 »then: a=3m s b =4 m (where m is a constant # 0)

Important remark

@=bm , (¢=dm
For example:
=22 sthena=3 b

EaEaEEEREEEEEEEEEEEEEEREEEEEEEHEEEEGEEEEBEEEEEEEAEEEAEEEAEEAGEEEEAEE G
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If a s b » ¢ and d are proportional quantities and we assume that : % = —;— =m »then

EeEEEEEEERERERRERRRRREBE®

, C=%d

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

EEEEEEREEEERRREEEE®

41




b d f

@{ Mathematics 3™ Prep 1°" term @@@@@@@@@@@@@@@@@[{ Mr. Mahmoud b

. Generally

Ifasbscsdsesfs..are proportional quantities and we assume that :

_a_=i=i:...=m,then @:bm . @:dm ’ @:fm,--.

- Property (5)

m If —=—=—=..and m; »ym, »m, » - are non-zero real numbers

i jon: 2 -0 _3
If we consider the proportion : 5103

® If we add the antecedents and consequents of the 1% and the 2™ ratios» we get the ratio

12 I_?O - é—g = % which is one of given ratios.

® Also if we add the antecedents and consequents of the 2" and the 3™ ratios s we get

. 6+3 9 _ 3 - -
the 10— = =— = = =
ratio 055 — 15 = 5 =one of the given ratios.

® If we add the antecedents and consequents of the three given ratios s we get the ratio

9+6+3 _ 18 _ 3 _ : .
541055130 ~ 5 —one of the given ratios.

s then = one of the given ratios

m1b+m2d+m3f+--

‘Choase the correct answer :

-

If:24 , X, 6 and 3 are proportional quantities ,thenX= ... ... ..

EaEaEEEEEREEEEREEEEEEREEEEEEEEEEEREEEEREEEEEEEHEEEEEEEEBEEAGEEEEAEEE®)

A) 9 B) 12 C) 18 D) 48
2 The fourth proportional forthe 2,6 ,9is ........................

A) 12 B) 18 C) 27 D) 54
3 The fourth proportional forthe 3,6 ,6is.........................

A) -12 B) 6 C) 9 D) 12

a-3 at+b _
4 If b 2 , then T

3 4
A) > B) 5 C) 5 D) 2
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® ®
% 5 If: & = % thenda-3b+5= ... %
% A) 0 B) 1 C) 3 D) 5 %
® ®
® a_>5 3a _ ®
® If F —-§- , then -E- LT ®
® 6 )
g A) 1 B) 5 C) 3 D) 5 @
® ®
®) a_c_3 a+c _ ®
% 7 If b —H—T ’ then b+d .......................... %
® 3 e 3 9 )
e A g B) 2 © 7 D) 6 A
® ®
® ®
® If: & =0 thenP=a = ®
® 8 2 . 3 b+a . , 5 %
% A 5 B) 3 c) = D) + %
® ®
.. a —_b_a-2b -
% 9 'f'ﬁ'g' k Jthenk=. ... %
% A) 1 B) 2 C) 3 D) 4 %
® ®
® .a _b_a+b - ®
% 10 If'g—z— k ,thenk— .......................... %
% A) 5 B) 4 C) 9 D) 1 %
® ®
% If é % which of the followingis right ........................ %
m 11 X _Y X _ 1 X _ 1 X _Y @
g A1z Bz OvyTz DPzty 8
® ®
® ®
® X =Y _X+¥ = ®
3 12| T S7= K o thenks= ®
% A) 4 B) 10 C) 9 D) 14 %
® ®
® ®
® 4X=25Y,then X = ®
% 13 4 Y 2 5 25 %
© A) 25 B) 5 C) 2 2 8
® ®
% 14 If:A,X,B and 2 X are proportional, then : % S %
® A) 2:1 B) 1:2 C) 1:3 D) 1:4 ®
% ) ) ) ) %
® ®
® ®
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@) @
9 f: 32 =1 then: 2 = &
% L R T — %
6 5 2 3
® A) 5 B) & C) 3 D) > ®
% 5 6 3 2 %
& If: 3tb —8-b then: 8 = 0
@ 16 5 3 ’ b """""""""""""" @
® A 3 B 1 @
@ ) 2 ) 2 C) 4 D) 3 ®
®) ®
% If:2a=3b,then 22 = . %
® 17 a o
S S a5 10
2 A) 3 B) 3 C) 5 D) 3 2
®) ®
®) ®
@ If3x=5y,then—y= .......................... ®
@ 18 3x 5 . @
2 A) 1 B) 2 C) &+ D) 3 2
®) ®
% If:4x=5 then's—y= %
19 : Y, T IR 0
% A) 1 B) 2 C) 3 D) 4 %
% It % = % i X Y L thena= oo (Kafr El-Sheikh 2011) %
® 20 ®)
% (2) 9 (b) 11 (c) 16 @S5 %
% Ifizizi-,~thf:n4~—a-l-20“"3e=L %
® 24 b~ d  f b+2d+3f  5f 6]
% (a)5a (b)5¢c (c)Se (dSa+5c+5e %
®) @
®) @
5 E'ssay problems: 2
®) @
® X=2Y =1 find: L ®
O X+ 3y 3 » find X @
@ a_-3 - 4a+b @
% 2 |If = El then find the value of p— %
%3 If%=%,thenfindthevalueof7a+9b:4a+2b %
% if 21X*8 - 8 \yhere x+ 0 then find the value of : 220 %
@ 2 7x+b b’ ‘T 2a 8
5 2
®) @
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% Prove that:a, b, c and d are proportional quantities if : atb - c+d %
% 5 » b d %
&l X=Y =2 that: 3X2+3y2+22=(2X+y)? <
® 6 T T 5 en prove that: y2+2z2=( y) %
@

@ @)
®) a b a+b a—-b &)
6] = that : = ®
%7 W sy = x4y *Prove 5X-3y 3X+5y 0
% Ifx.;-y_y-l—z that : X+2y+z X-z %
@8 9 - 7 s prove tnat : 13 76 5
@ @
3
® X y . X+y y+z ®

= = rove that : =
%9 Ifa—b+c b_—c+a c—a+b P b %
® )
% Find the number which if it is added to the two terms of the ratio 7:11 , it will be%
@10 ) @
2:3

@ @
@ )
@ 3
®) The ratio between two integers is % , if we add 4 to the small number andg)
@ @
@14 subtract 3 from the great number , the ratio will become 8 : 9 Find the two@
@ 3
@ numbers @
@ | @
@ 3
% Two integers , the ratio between them is 2 : 3 , if you add to the first 7 and%
%12 subtract from the second 12, the ratio between them becomes 5 : 3 Find the®
® two numbers.

@

@

@

@

@

@

@

@

@

@

@

@

@

@

@

@

@

@

@

@

@

®
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® ®
: oo :
® Homework @
® ®
% OO~ %
% ‘Choase the correct answer : %
® ®
% The first proportional of the numbers: 21 ,15and 35is ..................... %
% 1 Ao B) 3 Cc) 7 D) %
® ®
® 2 The fourth proportional forthe 8,6 and4is........................ ®
% A) 2 B) 3 C) 4 D) 7 %
® ®
@ g | The fourth proportional forthe 9,12, 3is ... ®
% A) 6 B) 4 C) 5 D) 1 %
® ®
® If & =3 then 21D - ®
% . =3, £ = %
5 A S B) 5 c) & D) 2 ®
o 3
2 i#:2 =32 then B_= 2
s ° A) 2 B 2 c) = D) Otherwise o
) 7 10
o 3
5 If: & =23 then 830 = &
g ° A) 2 B) 9 c 4 D) 2 5
o : ° 3
® ®
% S| %=%,then7a—5b+3= .......................... %
® A) 3 B) 7 C) 5 D) 2 6)
o 3
2 g | 2:5-2:-2b thenk=.. ... 2
% A) 5 B) 2 C) 3 D) 1 %
% If:%=%=ﬂ,thenc= .......................... %
9
® _1 1 ®
® A) -2 B) 2 C) -3 D) 5 5
® ®
o 3
® ®
EezsEEEEERRRRRBEBRBEE| 40 [0 ) 0 0 0 0 0 0 ) ) ) ) )
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®
® X -8 =
% 10 If 3 12,thenX ..........................
@ A) 6 B) 5 C) 4 D) 2
@
®
5 f: £ =Y =2X+Y thena=
@11 R A PENA=
@ A) 9 B) 11 C) 16 D) 5
5
B | X =YoXY thenA=.
@ 12 5 3 A’
® A) -2 B) 2 C) 8 D) 15
5
@
% 13 If: X,Y,2 and 3 are proportional, then : % S,
@
3 2
© A) S B) § C) 3 D) 2
@
% 14 If:5a,2,3b, 7 are four proportional quantities , then: % =
@
3 6 3 3

% A) 7 B) 35 C) 5 D) 2
@
® .a+2b _ 2 b=
%15 If.—ﬁ——g,then.;— ..........................
5 A o B) 8 C) -4 D) -8
@
% |f:4x2+9Y2=12xY,then:-§—= ....... e

16
2 A S B) 2 c) -% D) -3
@
@
% H:2x=7y,ﬂmn0§)4= ..........................

17
® 2 7 49 4
= AT B) 2 C) 2 D) 29
@
% If3a=8b,then:2Ta= ..........................
m 18
@ A) 24 B) 16 c) 2 D) 3
5
® The ratio between the area of a square shaped region of side length L to
% 19 | the area of another square shaped region of side length2 Lis..............
® A) 1:2 B) L:4 C) 1:4 D) 4:1
@
@
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® ®
@ 24 If:24 ,X, 6 and 3 are proportional quantities ,then X=........................ @
® A) 9 B) 12 C) 18 D) 48 ®)
© 3
@ a = i a+b _ @
% - If b 2 , then T %
@ A S B) 5 c) & D) 2 @
9 3
% 23 | %=%,then4a—3b+5= .......................... %
® A) 0 B) 1 C) 3 D) 5 @
9 3
® If : a =£ then ﬁ. = ®
% 24 . b 3 3 5b .......................... %
5
® A) 1 B) > C) 3 D) 5 ®
% ) ) 3 ) ) %
@ If: 2 =€=3 then atC - &
@ 25 b d 4 ’ b+d .......................... @
9 A 2 B) c) 3 D) 4% 5
@ @
9 3
5 If: 2 =% , then g—a = )
% 26 1 i 1 2 3 %
@ A) 5 B) 3 C) 5 D) 5 @
9 3
% 27 If:%=%=a'k2b cthenk=_. ... %
® A) 1 B) 2 C) 3 D) 4 o)
9 3
8 s B =B=84D fhon = &
% 28 . 5 4 k g LRRR0D TN ™ %
@ A) 5 B) 4 C) 9 D) 1 @
@ @
@ X 2 Z L @
@ If: which of the followingisright ... ®
3 29 ) X 1 Y X _ 1 X 1 X _Y 5
@ A9z B Zz°vy O9vy7z D777 =8
@ @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
@ @
9 3
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-

Essay problems:
X2y _1 4.
X+ 3y "3 , find X

-
o

@)

@)

®

@)

®

@)

®

@)

®

)

5

2 2a_-b @
®

®

3 Ifl=i , then find the value of ratio : 3x+2y ®)
y 3 6y — X @

®

4 If% % then find the valueof 7a+9b:4a+2b %
®

®

21x+a _ _a : .a+2b @

5 If == 7D b,wherex;éOthenfmdthevalueof. %a %
. ai e, athb c+d ®

6 Prove that:a, b, c and d are proportional quantities if : = = 3 %
@

Prove that:a, b, c and d are proportional quantities if : a _-_¢ %
IR " b-a d-c ®

s

8

i X=X =2 , then prove that : L=i )
8(""3 4 5 3x—2y+z 2 %
@)

®

-L:l__ 2 4 24 22=(2X+vy)2 @

9 If.3 7 5 ,then provethat:3X2+3y2+22=(2X+y) 5
®

@)

Find the number which if it is added to the two terms of the ratio 7:11 , it will beg

-
-

2:3 %
)]
Find the number that if we subtract thrice of it from each of the two terms of@
49 : 2
the Ratio — 59 , the ratio becomes 3

@@@@@@@@@@ 37) (33) (82) (53)(32) (32) [22) (32)(32) (3] (&2} (32) (39) (5%) (&%) (=) (32) (&2) (32) (3] (32) (=) (2) a) {22) (32) G9) 32) () (2) o) () o) GR) 2 B2 G o) G R G} a) () () B9} o) ) () (G0 o) o) ) () (0 (&%)
N N

EeEEEEEEERERERRERRRRREE| 49 FEEEEERREEEEEERREEEE®

Find the number which if its square is added to each of the two terms of ratio
7:11itbecomes4:5
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Two integers, the ratio between them is 3 : 7 and if we subtracted 5 from each%

-
1))

13 term, the ratio between each of them becomes 1 : 3, find the two numbers. %
®)

3 ®

The ratio between two integers is il if we add 4 to the small number and%

14 | subtract 3 from the great number , the ratio will become 8 : 9 Find the two%
numbers. %

®

Two integers, the ratio between them is 2 : 3, if you add to the first 7 and

®)

subtract from the second 12 , the ratio between them becomes 5 : 3 Find the®

two numbers.

-
(2]

In the opposite figure: Alaa shaded % the area of the circle,

2 the area of the triangle, find the ratio between the area of

3

the circle and the area of the triangle.

@@@@@@@@@@@@@@@@@@@@@_@@@]@@@@@]@@@@B@@@@@@@@@@@@@@@@B@@@@@@@@@@@]@@]@
©

X _y _z 2X+y _2X+2y+z
17 Il02a+b"—2b—-c—20—a,thenprownhat'421+4b—c_ 3a+6b
a b 2a+b X
= yve that : =—
18| Moy =2y —x "Prove a+2b y
a b C a+2b 7

EeEEEEEEERERERERRRRREE| 50 FEEEEERREEEERERERRREEEE®

If » prove that :

2X+y 3y-X 4X+5y Ab+c 17
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Definition :

For Example : -

Notice That : -

b
athen-c—=m

Sheet (7)

< d Pr .

The quantities a » b and ¢ are said to be in continued proportion if
In this proportion » a is called the first proportion , ¢ is called the third proportion

and b is called the middle proportion (proportional mean).

The numbers 4 » 6 and 9 form a continued proportion because : % -6 or because : (6)2 =4x9

where 6 is the middle proportion s 4 is the first proportion and 9 is the third proportion.

If a » b and ¢ are in continued proportion s then : b>=a ¢ i.e.b=+%ac

and the two quantities a and ¢ should be either both positive or both negative.

For any two positive numbers or any two negative numbers X and y » there are two

‘middle proportions (V Xy and »'\/—x_y)

' . . : b
If a » b and c are in continued proportion and we assume that : —=—=m

FEEREREEREREEEEE®E( Mr. Mahmoud B

9

o e
(]

@ =cm ) . (D)

a'.'——%=m s.a=bm
Substituting for b from (1) : . a=(cm) m_ @ =cm’
b=cm |
"If3=b=m,then{ 5 1
_ ¢ a=cm” | |

EaEaEEEREEEEEEEEEEEEEEREEEEEEEHEEEEGEEEEBEEEEEEEAEEEAEEEAEEAGEEEEAEE G
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General Definition : -

The quantitiesa sb s¢ 5d » - are in continued proportion if : L —Cb— =g =
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For Example : -

The numbers 16 524 5 36 and 54 are in continued proportion

16 _ 24 _ 36 cach ratio = <

24 7 36 54 3

. . .- a_b
If a »b » ¢ and d are in continued proportion and we assume that : —=—= ~ =m ,then :

because :

b ¢ d

c . Y
< o o (©)=dm (1)
’ b =m s b=cm

C .
Substituting for ¢ from (1) : . b= (dm) m +.(b) = dm? )
’ % =m : s.a=bm
Substituting for b from (2) : .. a= (dmz) m @ = dm’
If%=%=%=m,then(c=dm],|b=dm2§and[a=dm3l ]

‘Choase the correct answer :

The third proportion of the two numbers 9and -12is ..........................
A) -16 B) 8 C) 16 D) 108

-

The middle proportion of the two numbers 3and 27is ...........................
A) -9 B) 9 C) *9 D) 21

3 The middle proportion of the two numbers 4and 36is ............................

A) 32 B) 40 C) 12 D) 12

a4 The middle proportion of the two numbers 4 and 25 equals ..................
A) 10 B) 29 C) 100 D) £10

5 The proportional mean betweenaand bis ...........................
A) ab B) VJab C) -+Jab D) = Vab

6 The proportional mean between (X-2)and (X+2)is ............................

A) x+2 B) X*-4 C) + +x*-4 D) Jx*-4

If the number 9 is the proportional mean of the two numbers 3 and k ,
7 | thenk=_.. ... ...
A) 18 B) 81 C) 27 D) 9

EaEaEEEREEEEEEEREEEEEERREEEEREEEHEEEEGEEEEBEEEEGEEEAGEEEAEEEAEEAGEEEEAEE G
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% If the number 6 is the positive proportional mean of two numbers 2 and m
® 8 |,thenm=... ...
% A) 8 B) 12 C) 18 D) 36
@
% 9 If he middle proportion between 9, kis6,thenk= ...

A) 6 B) 4 C) 9 D) 15
®
@
® The number which is added to each of the numbers 1, 3, and 6 to
% 10 | become in continued proportionis ..........................

A) 1 B) 2 C) 3 D) 6
@
@
® The number which is added to each of the numbers 1,3 ,7,15 tobein
% 11 | continued proportionis ...........................
® A) 1 B) 2 C) 3 D) 4
@
% 12 Ifa,2,4,bareincontinued proportion,then:a+b= ... ...
® A) 8 B) 1 C) 9 D) 7
@
@
%13 If:-ta)—=—2-=-§-=2,thena= ..............................
% A) 5X 22 B) 40 C) 10 D) 2X5®
@
% 14 The positive middle proportion between3 and 27is ...........................
® A) 3 B) 4 C) 8 D) 9
@
@
® 15 If2,6,X+15are proportional ,thenX= ...
% A) 1 B) 2 C) 3 D) 4
@
% 16 If : 24, X, 6 and 3 are proportional quantities ,thenX= ... .
@ A) 9 B) 12 C) 18 D) 48
@
@ a-3 a+b _—
% .7 If b 2,then T
5 A 3 B) 5 c) & D) 2
o 3

i —_— — —_ —

@ 18 If = 4,then4a Sb+5=_... ...
% A) 0 B) 1 C) 3 D) 5
@
2 f3a=8b,then: 28 =
@ 19 16 3
% A) 24 B) 16 C)TT m'E
5
@
EEsEREEEREEREEREREE®| 53 FEREERBEEEEERBEEREERE®
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The ratio between the area of a square shaped region of side length L to
20 | the area of another square shaped region of side length2 Lis...............

FEEREREEREREEEEE®E( Mr. Mahmoud B

A) 1:2 B) L:4 C) 124 D) 4:1
Essay problems:
1 | Find the middle proportion between 3 and 27
2 | Find the third proportion for 6 and 12
2 2
3 | If b is the middle proportion between a and ¢, prove that : %:2 = %
2 2 2 2
4 | If b is middle proportion between a and c, prove that: 2¢c ;23 b~ - 2b 1;23 a
2 2
5 |Ifa,b,candd arein continued proportion prove that : °a:g = bad
2 2
6 |Ifa,b,candd arein continued proportion prove that : :2 :232 = %

(82) () (e2) (32) (22) () (32) (32) (32) () (39) (32) (62 (32) (39) (&%) () (39) (32) (32) (32) (39) (32) (22) (2) (39) (52 (9) G2) (32 (B0) () o) G2 () 0) o) B G o) ) () () o) G D) (0 o) R G o) o) () R e o) G R R o) o) ) (B () (&%)
-J
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Ifa,b, candd are in continued proportion prove that : a
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b-cd _ a+c

b2-¢c? b
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Homework

Choose the correct answer :

-

A 3 B) 2

The third proportion of the twonumbers3and 6 is ...

C) 9 D) 12

The proportional mean betweenaand bis .......................... .

A) ab B) Jab C) -Jab D) + Jab

A) 6 B) 4

If he middle proportion between 9 ,kis6,thenk= ... .

C) 9 D) 15

The number which is added to each of the numbers 1, 3, and 6 to
4 | become in continued proportionis .........................

A) 1 B) 2 C) 3 D) 6
a-3 at+b -
If b > , then T
3 4
A) 2 B) 5 C) 5 D) 2
. a -b_-a-2b =
6 If: 12 5 ” ythenk=.......................
A) 1 B) 2 C) 3 D) 4
'£=£=a+b —
7 If: 5 4 k ythenk=......................
A) 5 B) 4 C) 9 D) 1

A) -9 B) 9

The middle proportion of the two numbers 3and 27is .............................

C) +9 D) 21

©

The proportional mean between (X-2)and (X+2)is ..............................

A) x+2 B) X*-4 C) + x*-4 D) x*-4

-
o

A) 1 B) 2

The number which is added to each of the numbers 1,3 ,7,15 tobein
continued proportioniis ....

C) 3 D) 4

-
-

EaHEEHHEEEHEEEGEEAEEEAEEEAEEAEEEAAEEAEEAAEEAAEE AR EEMEEA G EEEAEE R
5
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The positive middle proportion between3 and 27is .............................
A) 3 B) 4

C) 8 D) 9
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AL =%,then4a—3b+5= ..........................
A) 0 B) 1 C) 3 D) 5
If -é =—%— which of the followingis right .....................
MRS A T
14 The middle proportion of the two numbers 4and 36is ............................

A) 32 B) 40 C) 12 D) £12

If the number 9 is the proportional mean of the two numbers 3 and k ,

15 | MONR = vvmmnmminans
A) 18 B) 81 C) 27 D) 9
16 Ifa,2,4,bareincontinued proportion,then:a+b= ... ... ... ...
A) 8 B) 1 C) 9 D) 7
17 If2,6,X+15are proportional ,thenX= ...
A) 1 B) 2 C) 3 D) 4
.8 -¢c_3 a+c -
If.b p 4,then g
18] & 8 i L & & 5 B
) 4 ) 3 ) 7 ) 16
19 The third proportion of the two numbers 9and -12is ..........................

A) -16 B) 8 C) 16 D) 108

If the number 6 is the positive proportional mean of two numbers 2 and m

(82) () (e2) (32) (2] () (32)(32) 32) () (39) (32) () (32) (39) (52) () (32) (32) (32) (32) (39) (32) (32) (2) (39) (32 (2) G2) (32 (0) () o) ) 0  G2) o) () () G9) ) () () o) G R (e e (R ) GR) ) R ) e ) G R ) o) o) ) (B () (&%)

20 | ,thenm= ... ...

A) 8 B) 12 C) 18 D) 36

N i — R — £ — —
21 If.b c 5 2,thena= ...

A) 5X 22 B) 40 C) 10 D) 2X5°
22 If : 24, X, 6 and 3 are proportional quantities ,thenX= ... .

A) 9 B) 12 C) 18 D) 48

a =£ b-a _
23 If > =3 , then g
a1 a1 2 3
A) 5 B) 3 C) 5 D) 5
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Essay problems:
1 | Find the middle proportion between -2 and -8
2 | Find the third proportion for 3 and 6
3 | If bis the middle proportion between a and c , prove that : % = c—:
4 | If b is the middle proportion between a and ¢, prove that : gig = %
3 3 2
5 | Ifb is the middle proportion between a and c, prove that : 23 ::3 = cab
2 2
6 | If b is the middle proportion between a and c, prove that : :2 + 22 = an
7 |fa,b,candd are in continued proportion prove that : 22:22' = a;c
. . . . a’+b’+¢? _ ac
8 |Ifa,b,candd arein continued proportion prove that : b i bd
. . . 5a3-3c® _ a+c
: 3 =
9 |Ifa,b,candd arein continued proportion prove that: 0% 33 b d

(82) (2) (e2) (32) (22) () (32)(32) 32) () (39) (32) (32) (32)(39) (&%) () (39) (32) (32) () (39) (32) () (32) (39) (22) () (32) (32) (%) (32) (39) () (&2) (2) (32) {22) (32) 9} (39 () (2) (9) () (G0) G9) a2 (G0 o) () (0) () o) ) (GR) ) R o) o) () () &°)
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEE
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Sheet (8)

o + Va,niaﬁon & Inverse VQr‘iQtio
(

DI
The direct variation

B ociniion

It is said that y varies directly as X and it is written y oc X if

. y .
[ 1.e. 5o =m ] (where m is a constant # 0)

If the variable X took the two values X, and X, and y took the two values y, and y,
X
1

1
Y, X,

respectively » then :

The inverse variation

B ociiion

It is said that y varies inversely as X and it is written y o % if

{i.e. Xy=m 1 s where (m is a constant # 0)

If the variable X took the two values X ; » X, and as a result for that y took the two values

X,
i 2L _ 2
y; and y, respectively » then : v, = 35;

‘Choase the correct answer :

The relation which represents the direct variation between Xandyis ...
T1 a X=1 B) Y=X+3  C) Xy=3 D) §=%

The relation which represents the direct variation between Xandyis ........
21 A xy=4 B) Y=x+7 ©) 3=v D) X=X

The relation which represents the direct variation between Xandyis ........
3 A) Xy=7 B) y=X+2 C) %=% D) y=2X
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% The relation which represents the direct variation between Xandyis ... %
% | A y2=2x B) %-X=2 C) Xy=3 D) %—9=5 %
® ®
% Which of the following relations represents an inverse variation between %
@ 5 the two variables Xand y ?. @
2 A) y=X+2  B) Y=4X G} 57 D) Xy =11 S
5 5
® 6 If:yoc Xandy=1whenX=3,theny= ... ... ... When X =6 ®
% A) 18 B) 6 C) 2 D) 1 %
% ; If:y oc Xandy =5when X =3, then: the constant proportional=.......... %
% A) 15 B) 5 c) 3 D) %
% 8 If:y oc X2 and X=1as y =2 , then the constant variationis .................. %
% A) + B) 1 C) 2 D) 32 %
® ®
% If y varies inversely with X, and X = V3 when y= % , then : the %
% 9 | constant proportion= ... U %
1 2
% A) o B) = C) 2 D) 6 %
% If y varies inversely as X2 ,kisaconstant ,then: ... %
10 - kX -k
e A)y=kX2  B)Y=k-X* ©C)Y= iy DY iy o
® ®
® ®
® If:%=5,thenyoc ............................ 5
® 41 3 1 @
2 A) X B) % C) XS D) 3§ B
® ®
% HzXy =86, then| ¥ Cusaaummnisas %
2 121 4 3 B) X-5 C) X D) X+5 2
® ®
2 F:3Xy=10,then:X oc ... . . 2
13 1 1
% A) y2 B) 37 C) y D) 3 %
® ®
® K:0Xy=6 ,then. ... ®)
%14 A) Xocy B) y oc X C) 5Xox 6y D)XOC% %
® ®
® ®
5 5
® ®
EaEsEsEaEEEERERERERE®| 59 PEEREREERERERERBEEBE®
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If: X y2= m where m is a Constant # 0, then X varies inversely with .........

FEEREREEREREEEEE®E( Mr. Mahmoud B

- a1 2
A) 2 B) C) y D) y
16 If:y=3X-6,thenyoc...................cc.
A) X B) 3X C) X-2 D) 3X+6

If:(b—a)=(%—%) suchthatazb=zero,then ......................

17 1 1
A) Boca+1 B)Boxa C) Boc— D)Boca—2
If:y=_—3,then ...........................

18 A )

A) y=X B) y o« X C)yOCY D) yX=0
If: y?2 +4 X2=4Xy,then ...........c.........

19 1 1
A) Yy < B) y oc X2 C).VOCF D) y oc X
If:1+4X2y?2 =4Xy,then ...

A) y c JX B) y < C) yoc X D)yc'cx—2
The relation which represents the direct variation between Xandyis ...
21 =1 y _ X X_4
Xy = — L AN =& == =
A) XY =3 B)TG C)2y D) y=X+4

Which of the following relations represents an inverse variation between
29 the two variables Xand y ?.

A) Y 7 B) Xy=7 C)Y=7X D) X -2
23 If:yoc Xandy=1whenX=4 theny=...... ... When X =8
A) 1 B) 2 C) 4 D) 8

A) 2 B) 4

EaEaEEEREEEEEEEREEEHEEEHBEEEBEEHEEEEAEEEAEEEGEEAAEEAEEEAEEAGEEEEAEE G
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24 If:y oc Xand X=2wheny =4, then the proportion constant=.............

EeEEEEEEERERERRERRRRREE| 0 FEEEEERREEEERERRREEEE

C) 6 D) 3

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE




®

@{ Mathematics 3™ Prep 1°" term @@@@@@@@@@@@@@@@@[{ Mr. Mahmoud b

Essay problems:

If:yc Xandy =14 when X=42, Find :
1) the relation between X and y

2) the value of y when X =60

If : y o the multiplicative inverse of the expression x—12 , Find the relation

between Xandy,ify=4 as X=3, then find the value of y when X=9

If:yoc (X+1)and X=3 wheny =2, then Find the relation between X and y

21 X-y
If: X—z

% , then provethat:y « z

If: X4y2—14 X2y+49=0,then prove that : y oc%

x—12 anda=18 when X = % , find the relation between y

and X, then deduce the value of y when X =1

Ify=a-9andy «

(82 (32)(32) (5] (&) () () (&) () () (52 () ) (2) () () ) () () ) (32) () (&) 62 (32) (&) () () (3¢) () (o8) ) G0) (2 ) () (0 (32 8

A car moves with a uniform velocity where the distance varies directly with @
the time (t). If the car covered a distance of 1560 km. in 6 hours, find the @
distance covered by that car in 10 hours.

&)

(£2) () (e2) (32) (52) () (32) (32) 32) () (39) (32) (32) (32)(39) (52) (32 (39) (32) (32) (32) (39) (3] () (32) (39) (22) () (39) (32) (&%) (32) (39) (32) (52) (32) (32) (&%) (22) (39) (32) (%) (32) 39) (32 (28) 9} 32) () (G0 G9) (2 () () G9) (a) () () GR) o) o) () () &°)

EeEEEEEEERERERRERRRRREE| 1 FEEEEERREEEEERERRREEEE

®EE

If the number of hours (n) needed for carrying out a work varies inversely as @
the number of workers (X) who carry out this work. If the work is carried out
by 6 workers within 4 hours , what is the needed time for carrying out the @
work by 8 workers

@
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® ®
& O T~ @
® ®
% Homework %
® @)
@ OO T~ @
® @)
2 Choose the correct answer : 9
® ®
% ] The relation which represents the direct variation betweenaand biis ... %
5 A) ab=3 B 2=2 C) A+b=5 D) 2=2 2
% The relation represents the direct variation between X and y whichis ......... %
= 21 A) xy=5 B) y=X+3  C) %=—3— D) y=2X s
% The relation which represents the direct variation between Xandyis ... %
@ 3 = A1 y _ X X=-4 " @
5 NEy B3y BTy Dy 5
% Which of the following relations represents an inverse variation between %
® 4 the two variables Xand y ?. ®
2 A Y=2 B) Xy=7 C) Y=7X D) ¥=+% 2
® ®
®) 5 | If:yocXandy=1whenX=4 theny= . .. ... ... When X =8 ®)
% A) 1 B) 2 C) 4 D) 8 %
% 6 If:y oc Xand X =2wheny =4, then the proportion constant= ... . . %
® A) 2 B) 4 C) 6 D) 3 @
® ®
® 7 |f:yocXandy=6atX=2,then y=____. ... When X =3 ®)
% A) 6 B) 9 C) 12 D) 18 %
% If y varies inversely with X, and X = V2 when y= % , then : the relation %
® g ®
® betweenXandY is ... ®
% A) Y=3X B) X=3y C) Xy=3 D) 3Xy=1 %
% If y varies inversely with X, and X = V5 when y= % , then : the relation %
% 9 | betweenXand¥Y is ... %
0 A) Y=3X B) Xy=2  C) Xy=3 D) y= 3 X @
® ®
% If:y oc % ,then:Xvaries ..., %
% 10 | A) Directly as y? b) Inversely as y? %
% c) Inversely asy d) Inversely as 1/; %
® ®
® ®
® ®
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® ®
% If:%=%,then QOC o %
@ 11 1 . @
@ A) B B) 4 C) b D) Vb 5
® @)
% If : Xy =m where m #0, theny varies inversely with ... %
12
s A) X B) m +X C) % D) %
@ ®
% i3 Xy=8,then: v %
%13 A) X cy B) y ¢ X C) 3X o 8y D)XOC—1— %
@ ®
% 14 If: X y5= Constant , then X varies inverselyas ..................... %
D A) = B) y° C)y D) y? s
% If : y;3 = X;2_ where X =y #zero,then:y oc............... %
15
®) A) X B) + C) X +2 D) X+5 ®)
: x :
% If:y—X=—’1(—-%where)(;&yizero,then ............................ %
@ 16 ®
% A) y ocX + 1 B) y o« X C)yo':% D)YO‘C;‘L— %
@ ®
% If:y=5X ,theny oc ... %
17 1
% A) X B) X+5 C) % D) %2 %
@ ®
2 .8 If:y2-4Xy+4X2=0,then .. .. . 2
2 A) y o X B) y oc X2 C)YOC% D).VOC% 2
@ ®
% If: y?2 +9 X2=6Xy,then ... %
® 19 1 @
@ A) y o X B) y oc X2 C) vy D) ¥ o7 e
@ ®
@ If the total cost of atripis (y ), some of itis constant ( a) and the other is ®
% directly proportional with the number of participants (X ), then ............ %
@ 20 A) y=aX b) y=4 @
@ ®
% c) y=a+% (m is constant = 0) d) y=a+m X (m is constant m = 0) %
@ ®
@ ®
5 5
@ ®
@ ®
@ @
EaEsEEaEEEERERERERER| 3 PEEREREERERERERBEEBE®
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Essay problems:
If:y o % andy =3 whenX=2, Find :
1

1) the relation between X and y

2) the value of y when X=1.5

2 |If: y2 o X3 | Find the relation between X and ywherey=3as X=2

.a+b _2b+c
3 |If: 3 6

, then prove that:c < a

4 [I1f: x2 y2 -6Xy+9=0, then prove that: y varies inversely as X

5 [If:X=2z+8 andzvariesinverselyasyandz=2asy=3,FindyasX=3

If ( h ) the height of a right circular cylinder (its volume is constant) varies
6 |inversely as the square of radius length (r) and h = 27 cm. when r = 10.5 ,
Find hwhenr=15.75 cm.

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

If the value of speed v that water passes through a hose nuzzle inversely
8 | changes with the square of the hose nuzzle radius length r and v = 5 cm./s.
whenr=3cm,, find vwhenr=2.5cm.

OO~

(82) (2) (32) (32) (22) () (32)(32) 32) () (39) (32) (32) (32)(39) (52) () (39) (32) (32) (32) (39) (3] () (32) (39) (¢2) (%) (39) (32) (&%) (32) (39) (32) (52) (32) (32) (22) (32) 9} (32) () () o) (32) () G0} (2 () G0 G9) B2 (G0 () o) (o) () (R G0 o) o) () () &°)
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
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Sheet (9)
Standard De,,: .
& =Viasiop

e

The total of values

The mean of a set of values =
Number of values

For example :
® If the marks of 5 pupils are : 25 523 521 ,22 5,24

® Then the mean of marks = 25+23+21+22+24 = 23 marks.

5
| Notice that : ] 1

| 23x5=25+23+21+22+24

Finding the mean of data from the frequency table with sets

=D

The following table shows the distribution of the marks of 50 pupils in mathematics :

Sets 10— | 20— | 30— | 40— | 50— | Total

Frequency | 8 12 14 9 7 50

Find the mean of these marks.

. Solution )

Determine the centres of sets according to the rule :

the lower limit + the upper limit
The centre of a set = pp

2
Form the vertical table :
Set Centre of | Frequency
the set « X » «f» Xxf
10 - 15 8 120
20 — 25 12 300
30 - 35 14 490
40 - 45 9 405
50 - 55 7 385
Total 50 1700
Th f
The mean = —— o © (xxf)=ﬂ=34marks.

The sum of f 50

Uo lilao Gliglll ada Jroai pi
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[ Remember that )

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

¢ To find the median of a set of values s we do as follows :

We arrange the values ascendingly or descendingly

& | )

If the values number is odd s then If the values number is even s then
. | i
The median is the value lying in the The median
middle exactly. — The sum of the two values lying in the middle
2
} , ]
For example : fFor example :
If the values are If the values are
42 523 517 530 and 20 27 913 523 524 513 521
We arrange them ascendingly as follows | | We arrange them ascendingly as follows
17,20,@,30,42 13 513 {21 ,23),24 527
[The median =a [The median = 21 ‘5 23 - 22J

_ Remember that )

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

-

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

For example :
The mode of the set of the values : 7 33 94 51 97 99 +7 s41is7
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V Dispersion of a set of values

N _

values are equal.

It means the divergence or the differences among its values.
® The dispersion is small if the difference among the values is little while the dispersion
is great if the difference among the values is great » the dispersion is zero if all the

i.e. The dispersion is a measure that expresses how much the sets are homogeneous.

If all values ( individuals ) are equal then the dispersion (c) is zero
® If the standard deviation equals zero that means the all values are equal s it is the

perfect homogeneous case (the vanished dispersion).

[ Dispersion measurements J

@) The range (the simplest

measure of dispersion) : |

It is the difference between the greatest value and the smallest value in the set.

The range = the greatest value — the smallest value

% For example :

@) standard deviation : |

® If the values of set A are 60 5 58 562 » 61 and 59 . The range =62 - 58 =4
® If the values of set B are 72 » 78 » 46 565 and 39 . The range = 78 — 39 = 39

So the set B is more divergent than the set A

First : Calculating the standard deviation of a set of values :

~ )2
( The standard deviation ¢ = _zﬁ'ﬁ(gc"'—x)]
n

Where :

X denotes a value of the values »

n denotes the number of values »

X denotes the mean of the values and it is read as x.bar ’

2. denotes the summation operation. J

EaEaEEEREEEEEEEEEEEEEEREEEEEEEHEEEEGEEEEBEEEEEEEAEEEAEEEAEEAGEEEEAEE G
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Second : Calculating the standard deviation of a frequency distribution :

For any frequency distribution :

T (X-X)Pk
>k

The standard deviation ¢ = \/

Where :
X represents the value or the centre of the set »

k represents the frequence of the value or the set »

X (Xxk)
Yk

2. k is the sum of frequences and X (the mean) =

EaEaEEEREEEEEEEEEEEEEEREEEEEEEHEEEEGEEEEBEEEEEEEAEEEAEEEAEEAGEEEEAEE G
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Firstly: Calculating the SD of a set of value:

Secondly: Calculating the SD of a frequency distribution:

2 xxk) . \/z(x-m

X =

>k >
Ex. (2): The following table shows the distribution of ages of 20 persons in years:
Age 15 20 22 23 25 30 Total
Persons 2 3 5 5 1 4 20

Find the standard deviation of the age.

=
I
Q
I
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Z(xxk)
Dk

X =

Sets 0 -

Thirdly: Calculating the SD of a frequency distribution of sets:

Which: X is the center of the set and get from: X =

Ex. (2): Calculate the standard deviation for the following frequency distribution:

2— 4 — 6 — 8 — Total

FEEREREEREREEEEE®E( Mr. Mahmoud B

Dk

lower limit+upper limit
2

O_:\/Z(x—f)zk

Frequency 5

9 15 15 6 50
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EVALUATION

[1] A factory produced 200 TV from kind A, 300 TV of kind B and 500 TV of kind
C, if we want to select a layer sample formed from 50 TV such that it
represents all kinds to examine them.

The total number of TV = ...
The number of TV of kind Ainthesample = ...,
The number of TV ofkindBinthesample= ......................oo

The numberof TVofkind Cinthesample= ...
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size.

[4] Complete:
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[2] A school has 300 male students and 500 female students wanted to do a
survey on a sample of 24 students representing each layer according to its

The total number of the students = ...
The number of male students inthe sample = ....................................
The number of female studentsinthe sample = .....................................

[3] A preparatory school has 500 students in the first grade, 300 students in the
second grade and 200 students in the third grade. If we want to select a layer
sample of 40 students representing each layer according to its size.

The number of 1% grade student in the sample = ............coovooiiieiieeiee.
The number of 2™ grade student in the sample = .........ooooveiveeeeeeeeee.

The number of 3" grade student in the sample = ............c.ccoooooviioiceee .

(1) Dispersion measurements are .................. and ...
(2) The simplest measure of the dispersionis ........................

(3) The positive square root of the average of squares of deviations of the
values from their meanis called ..........................

(4) If the standard deviation equals zero, then ..................

(5) The dispersion to any set equally values equals ...............
(6) The mean of the set of the values 7, 5,9, 11, 3is .............
(7)

7) The range of the set of the values 6, 5,9, 4, 12is .............
(8) If the standard deviation for nine of the values is 3, then Z(x—ff = e

(9) The suitable statistical method for examining products of a factoryis .........

[5] Choose the correct answer:
(1) The most repeated value in a set of values represents the .............
a) median b) range c) mode d) mean
(2) The difference between the greatest value and the smallest value in a set of
valuesis called ............
a) median b) range c) mode d) mean
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®
@ OO~
% Homework
® e T OO~
®
% ‘Choase the correct answer :
®
% 1 The most repeated value in a set values represents ........................
® A) Median B) Range C) Mode D) measn
®
®
® The meanforthevalues:2,5,6and 7is ........................
2
® A) 2 B) 3 C) 4 D) 5
®
®
® 3 The arithmetic mean forthevalues:3,4,6and 7equals ......................
% A) 5 B) 10 C) 20 D) 40
®
® 4 The arithmetic meanforthevalues:3,5,6,7and9is ........................
% A) 3 B) 4 C) 12 D) 6
®
% 5 The arithmetic mean for the values : 4,13 ,18,25,30is ..................oo..
® A) 18 B) 26 C) 19 D) 10
®
% 6 The mean forthevalues:5,4,2,6,10and3equals .......................
@ A) 5 B) 6 C) 10 D) 15
®
% 7 The arithmetic mean for the setofvalues :7,3,6,9and5is ..................
% A) 3 B) 4 C) 6 D) 12
®
@ 8 The meanfor :30,20,50,60is .........................
% A) 25 B) 40 C) 50 D) 55
®
® 9 The arithmetic mean for the values : 37,10,23,24 and 16is .................
% A) 12 B) 15 C) 22 D) 27
®
% 10 If The mean for thevalues:a,5,8,7,6equals6thena= ... ... ..
® A) 7 B) 6 C) 5 D) 4
®
% 11 If the mean for the numbers :12,17,19,X,14is15,thenX=...............
® A) 10 B) 12 C) 13 D) 15
®
% The difference between the maximum and minimum value for a set of
@ 12 | datarepresents ...
% A) Mean B) Mode C) Range D) Standard deviation
®
®
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represents ................
A) Mean B) Mode

-
w

The difference between the greatest and smallest value for a set of data

C) Range D) Standard deviation

14 The range for the values
A) 2 B) 13

2,13,12,16and 14 is ...
C) 14 D) 16

A) 4 B) 9

15 If the range for thevalues:2,7,a,6is8 wherea>0,thena=............ ..

C) -1 D) 10

The range for the values

16| A 3 B) 20

:3,8,5,20,12is ...
C) 17 D) 5

The range for the values

171 a2 B) 5

:5,2,8,12and 9is.................
C) 10 D) 15

18 The range for the values
A) 6 B) 7

:6,8,4,10,2is ...
C) 4 D) 8

A) 3 B) 9

19 The range for the values :

The range for the values

20| A) 6 B) 7

:7,4,9,5and13is .................
C) 9 D) 5

The range for the values

211 p) 4 B) 8

:7,8,11,13,6is ...
C) 7 D) 6

29 The range for the values
A) 3 B) 4

:7,13,16,9and S5is ................

The range for the values

23 'p) 6 B) 7

The range for the value

24| A 6 B) 1

C) 11 D) 12
:7,13,15,8,6is ...............

C) 8 D) 9
s:8,3,4,5and9 is ...
2 C) 3 D) 4

25| A) 10 B) 9

The range for the values :8,5,10,6and 14 is ..............

C) 14 D) 13

The range for the values

26| Ay 9 B) 6

(82) () (e2) (32) (22) () (32) (32) 32) () (39) (32) (32 (32) (39) (52) () (32) (32) (32) () (39) (32) (&) (32) (39) (32) (52) (32) (32) (&2) (32) (39) (32) (22) (2) (39) (32 (S8) G9) (2) () (0) G9) B2 () (9) o) (G () B9} e (B0 () G9) o) ) () GO o) o) o) (B (00 (&%)
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27 Therangeof :15,7,23,35and10is ................
A) 7 B) 18 C) 28 D) 35
28 The range for the values : 17,13 ,16 ,19and 15is ................

A) 13 B) 6

C) 32 D) 19

29| a) 8 B) 18

The range for the values :

18,3,8,23and 13is ...
C) 20 D) 23

30

The range of the set of the values : 43 ,51,55,47,60 is ................
A) 20 B) 17 C) 9 D) 5

31 A) Mean B) Mode

The most common measure of dispersionis ...............

C) median D) Standard deviation

A) Mean B) Range

32 The most common measure of dispersion and the most accurateis ...........

C) median D) Standard deviation

33

From the measures of dispersionisthe .........................

A) Mean B) Range C) median D) Mode
34 One of the dispersion measurementsis ............................
A) Mean B) Range C) median D) Mode
35 The simplest and easiest dispersion measureisthe ...
A) Mean B) Range C) median D) Mode
36 The common measure of dispersionis ..............................
A) Mean B) Range C) median D) Mode
37 The standard deviation for thevalues : 7,7 ,7equals ...................
A) 49 B) 7 C) 3 D) Zero
38 If the set of quantities are equal invalues , then ... ...
A) c=0 B) X=0 C) X-X>0 D) X-X <0
39 If all the individuals are equals invalues,then ...

A) X=0 B) 6 =0 C) X-X>0 D) X-X <0

(82) () (e2) (32) (22) () (32)(32) (32) () (39) (32) (32 (32) (39) (52) (%) (39) (32) (32) () (39) (32) () (32) (39) (52) (52) (32) (32) () () (9) () () G2) (9) (32 () G9) 2 (B) (0 B9} ) (R G0 o) G ) GR) ) G0 ) G0} ) G (R GO o) o) ) (B (00 (&%)
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If the dispersion of a set of values equals zero , then
a) the difference between the individuals is great.
40 | b) the difference between the individuals is small.
c) the arithmetic mean of the set values is zero.

d) all the values of the individuals are equal.
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® @)
® @)
® _ ®
@ If: > (X -X)? = 36 for a set of values whose numberis 9, thenc = .......... @
@ ®
® A) 2 B) 4 C) 18 D) 27 ®
® ®
% 42 Selecting a sample of layers of a statistical society is called ......... sample %
@ A) Random B) bunch C) Deliberate D) Class (layer) B
® ®
@ If 18 is greatest individual of a set of individuals and its range is 6 , then ®
% 43 | the smallest individual of thisset= ... %
A) 12 B) 36 C) 8 D) 24
® ®
® ®
® The positive square root of the average of squares of deviations of ®
% 44 | values form its arithmetic meaniscalled .......................... %
8 A) Mean B) Range C) median D) Standard deviation ®
® ®
® ®
@ |[Essay problems: 0
® ®
% 1 | Calculate the standard deviation for the nextdata:16,32,5, 20, 27 %
® 3]
% 2 If5,6,7,8and9 are marks of pupil in the math. Exams for 5 months , find the %
d the standard deviation.
@ mean an @
) 3]
® The following frequency distribution shows the number of children of @
% some families in a new city : %
® : ®
Number of children 0 1 2 3 4
® 3 ®
® ®
® Number of families 8 16 50 20 6 ®
® ®
% Calculate the mean and the standard deviation of the number of children %
% The following are frequency distribution for a number of defective %
% units found in 100 boxes of manufactured units : %
% 4 Number of defective units 0 1 2 3 4 5 %
% Number of boxes 3 16 17 25 20 19 %
® ®
®) Find the standard deviation of the defective units. ®
@ )
% The following frequency distribution shows the ages of 10 students : %
% Age in years 5 8 9 10 12 Total %
® 5 ®
% Number of families 1 2 3 3 1 10 %
% Calculate the standard deviation to ages in years %
® ®
® ®
® ®

EeEEEEEEERERERRERRRRREE| 75 FEEEEERREEEERERRREEEE®

Golilao Ghglllada Juoxi i
taaule’ aliso panlg usl
ajal CalySao Gulaig phgs



@

EEEEEEEEEREEREEEREEEREEREEEREEEREEREEEREEEREEREEEREEREREERREEEEEE

7' de
6.15% e

®

[iMﬁMme3”le“WM\@@@@@@@@@@@@@@@@@dMnMdmwdb

PREPARED BY
pr- Moy

/ FIRST TIERM

K

EeEEEEEEEERERERRERRRRREE| 76 FEEEEERREEEEERRREEEEE®

r', EEOMETRY FOR

EEEEaEEEEEEEREEEREEEREEEEEEEEERREEEEEEEEERREEREEEREEEEREEEEEEEEE




@ Mathematics 3" Prep 1°! ferm |e@ereraseeeaea@@@@( Mr. Mahmoud B
Sheet (10)
frigOﬂOﬂ’\e‘l’l"iCGl ratios of the acute

The main ngle

’ The relation between each of the degrees, the minutes and the secondsk___

® The degree = 60 minutes. ® The minute = 60 seconds

i.e. The degree = 60 x 60 = 3600 seconds.

[ The trigonometrical ratio of the acute angle \ _________________________________
l It is the ratio between two side lengths of the right-angled triangle that contains this anga

ical ratios of the acute ar

i.e. If A ABC is a right-angled triangle at B , then :

. . _ Opposite _ BC . _ Opposite _ AB
M sinA= Hypotenuse ~ AC n sn .= Hypotenuse = AC
Adjacent AB Adjacent BC
2 — = 2 — =
cos A Hypotenuse AC - Bos & Hypotenuse AC
- Opposite BC Opposite AB
3 = b= 3 et — »
Bl tn A Adjacent . AB Bl n C Adjacent  BC

>

“ For example

In the opposite figure :

3cm.

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

If A ABC is a right-angled triangle at B
AB=3cm. sBC=4cm.and AC=5cm. sthen:

C 4cm. B
nsinA=% nsinC=%
2 cosA=% cosC=%
Elna= 3 Elunc=3
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____________ ———

The sine of any angle equals the cosine of its complementary and vice versa

ie. IfZAand Z B are acute angles » and sin A=cos B

then: m (£ A) + m (£ B) =90°

Generally \

The sine of the angle

The tangent of the angle = The cosine of the angle

‘Choose the correct answer :

-

For any acute angle A stan A = ...

(El-Ismailia 2012)

EaEaEEEREEEEEEEEEEGEEERREEGREEEHEEEEHEEEHEGEEERGEEEAGEEEAEEEAEEAGEEEAAEEE®)

(a) SOSA (b) sin A cos A (c) SinA (d)sin A +cosA
sin A cos A
0 If A ABC is aright-angled at B s then : sin A+ Cos A .............
(a) equals O (b) equals 1 (c) is less than 1 (d) is more than 1
3 If : sin A =cos A » then measure angle A = e
(a) 30° (b) 45° - (c) 60_".- (d) 90°
tan H X cos H= - eee.
4 H (b) — ©) — (d) sin H
_(a) oS cos H sin H - _
In the opposite figure : A
ABC is aright-angled triangle at A
5 AB =AC » tan C = correrinmranens
(a) 1 (b) % < B
3 1
(€) — d)—+=
: 3
tan 75°=.......... (El-Ismailia 2011)
6 cos 75° sin 75° 3 tan 25° d) 3 sin 25° cos 25°
@ Gin75e ®) cos 757 (©)31an @
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@ )
% In the opposite figure : A %
® ABC is a triangle in which : — /‘O\% 0]
%7 m (£ A) =90°, AB = 5 cm. : _ \ %
® and BC =13 cm. ®
% sthen:tan B = -eo.. (Qena 2011) %
S 13 25
8 @3 (b) 2.4 © L (d 42 g
E 3
% 8 In AABCsif m (£ A)=85°and sin B=cos Bsthenm (L C) = - ° (El-Monofia 2015)%
% (a) 30° (b) 45° (c) 50° (d) 60° %
3]
% In AABC :if m (£ B)=90° sthensin A+ cos C = oo %
® 9 (a) 2sin A (b) 2 sin C (c)2sinB (d)2cos A @
% ' (New valley 2015 — Port Said 2014 — El-Fayoum 2013) %
@ ®
% Essay problems: %
% XYZ is aright-angled triangle at Y s where XY =5 cm. s XZ =13 cm. %
% 1 | Find the value of : %
% (1) tan X x tan Z @) sin® Z + sin® X %
65
@ | ABCisaright-angled triangle at B »if AB: AC=3:5 (Aswan 2013) 3
@ 2 Find : the main trigonometrical of Z A «4,3,4.@
@ 57573 ®
65
@ A®
% In the opposite figure: %
% 3 | The triangle ABC is a right-angled at B §%
8 | AB=3cm.and BC=4cm. 2
® Find : (1) tan A (2) cos A K po— ”B ®
% In the opposite figure : A %
@ AD L BC @
8 AD 1 BC, # o ®
% AB =13cm. » Y uéfb %
5 4 | AC=15cm. 2
® CD =9 cm. C=—9cm—=D B@®)
@ _ @
@ Find in the simplest form the value of : tan (£ CAD) — tan (£ BAD) @
® tan (£ CAD) + tan (£ BAD) ®
5 5
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® - @
% In the opposite figure : ABCD is right-angled trapezium at C s AD // BC » %
@ AB=5cm. sBC=7cm. sAD =4 cm. D 4em A ®
® 5 | Find: (1)sin B » then deduce m (Z B) .=
% (2) Surface area of trapezium ABCD N %
% (Hint draw AH L BC to cut it at H) C-1 Tem., B %
@ @
@ @
5 5
% Homework %
@ OO~ @
@ @
® \Choose the correct answer : ®
5 5
% For any acute angle A stan A = -eeeeo. (El-Ismailia 2012 )%
® 1 cos A . sin A . ®
@ (a) A (b) sin A cos A (c) os A (d)sinA+cosA @
@ @)
% In the opposite figure : A %
% ABC is aright-angled triangle at A %
%2 AB=AC stanC=-rvererreernn. , %
® |@] OF c B
H: 1 :
@ (©) > d W/—E_ 0]
@) @
@

@ 3 In AABC»if m (£ A)=285°and sin B=cos Bsthenm (L C) = - ° (El-Monofia 2015)%
% (a) 30° - (b) 45° (c) 50° (d) 60° %
® . )
% tan Hx cos H=-ooeeeeee %
@ 4 1 1 . ®

| - d)sin H
% .(a) cos H (b) o (c) SnH (d) s %
tan 75° = ... ' (El-Ismailia 2011 )
@5 cos 75° sin 75° o . ~go NE
—— T 25 d) 3 sin 25 25

% (a) 750 (b) T (c) 3 tan (d) 3 sin CoS %
% 6 If A ABC is aright-angled at B sthen : sin A+ Cos A ............... %
% (a) equals O (b) equals 1 (c) is less than 1 (d) is more than 1 %
@ @
5 5
5 5
EEsEREEREREREERERBE®R| g0 FPREEREEEERRERBEERBER®HE

Golilao Ghglllada Juoxi i
taaule’ aliso panlg usl
ajal CalySao Gulaig phgs



IER

Mathematics 3™ Prep 1°" term @@@@@@@@@@@@@@@@@[{ Mr. Mahmoud b

If : sin A =cos A » then measure angle A = e
(a) 30° (b) 45° - (c) 60_"- (d) 90°

-

For any acute angle A stan A= (El-Ismailia 2012)

cos A i sin A d) sin A + cos A
(a) oA (b) sin Acos A (©) s A (d)

In the opposite figure : A
ABC is a triangle in which : ) /X%
m (£ A)=90°sAB =5 cm. . T B
and BC =13 cm.

sthen:tan B = -........ (Qena 2011)
S 13 25
@ 3 ®) 24 © L @ 2

o)

©

InAABC :ifm (£ B)=90° sthensinA+cos C=------
(a) 2 sin A (b) 2 sin C (c)2sinB (d) 2 cos A
| ' (New valley 2015 — Port Said 2014 — El-Fayoum 2013)

-
o

Essay problems:

XYZ is aright-angled triangle at Z s XZ =2 cm. s YZ =4 cm.
Calculate the numerical value of the quantity :
cos XcosY+sinXsinY

-

ABC is a right-angled triangle at C s AB =5 cm. s BC =3 cm.
Find : (1) the length AC (2)sin A ssin B stan Atan B

N

ABC is a right-angled triangle at B s where AB =5 cm. y AC = 13 cm.
Prove that : sin Acos C+cos AsinC=1

w

If : XYZ is right-angled triangle at Y s where XY =8 cm. » YZ =15 cm.
(1) Find : tan Z
(2 Prove that : sin? X + cos? X = 1

H

In the opposite figure :

XYZ is a triangle sm ( £ Y) =90°
XY=5cm. »X7Z =13 cm.

Find: sin X cos Z + cos X sin Z

>

14))

S5cm.
&
g

(£2) (8) (2) (2] (&) 2 () () () ) () ) () ) () () () () () (42 () () (521 (4 ) () (52) (4% () (2) () 42 (3] (32) (&) (&) (32) (62) (28) () (2) () (&2 (0) (32 () (0) 9) () () () (2) () () 0} (0) ) () (0 ) 0} (e () () &%)

e
N

(82) () (e2) (32) (22) () (32)(32) 32) () (39) o) (22 () (39) (5] 3% () (32) (32) (32) (39) (3% (22) (32) (39) (32) 53 (32) (32) (32) () (39) (32) (%) (32) (39) (32) (52) (32) (32) (52) 0) 2) 32 (2) (2) o) (32 (G2 G2) 2 () ) B9} o) (2 () () o) o) o) () (00 (&%)
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@

® ®
® 6 ABC is right-angled triangle at C s AB =13 cm. s BC =12 cm. %
% Prove that : sin Acos B + cos Asin B =1 ®
@ )
% ABC is aright-angled triangle at B sif AB: AC=3:5 (Aswan 2013)%
% ! Find : the main trigonometrical of Z A « fSL , % , % »%

A
% In the opposite figure : %
% 8 A ABC is a right-angled triangle at C » o5 %
% AB =10 cm. and BC =8 cm. %
® Calculate the value of : sin A cos B + cos Asin B ®
® B 8cm. C ®
© )
% In the opposite figure : A%
% 9 ABC aright-angled triangle at B » %
2 | mza=2mi0 :
C B

% Find the value of : cos” A + tan® C %
@ L4 @
@ In the opposite figure : @
% ABC is a triangle in which : m (£ A) =90° %
®10 ®
@ » AC =15 cm. and AB =20 cm. ®
® _ C B ®
% Prove that : cos C cos B — sin C sin B = zero ' (Alexandria 2013) %
@ 63
% In the opposite figure : A %
% ElﬁE,AC=17cm., w%
@11 | DC=15cm. AB =10 cm. ®
® . C 15cm. D B
@ Find the value of : ®
% 3tan ( £ C) +sin( £ B) %
@ — @
% In the opposite figure : ABCD is right-angled trapezium at C s AD // BC » ®
@ |AB=5cm.,BC=7cm.,AD=4cm. D sem A 2
®12 | Find : (1) sin B . ®
% (2) Surface area of trapezium ABCD N %
% (Hint draw AH L BC to cut it at H) ¢ Tm B %
® ®
: :
® ®
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Sheet (11)

. Trigonomeﬂ‘iCG' Ratios of Some
The malf Angleg

The following table summarizes the trigonometrical ratios of the angles measuring

The 4. ¢ eq u -

tI‘I re o ) o

S — - the angg,| 30 60 45

tio

1
sin 1 E -
2 2 12
3 1 L
- 2 2 V2

1
tan 13 13 1

Using the calculator |

Finding the main trigonometrical ratios of a given angle :

The key @) means sine.
| The key @) means tangent.

sin 36°

Ho90OO

In the calculator » there are three keys : ’ O on |
The key @) means cosine.

e@ By using the calculator , find the value of each of the following

approximated to the nearest 4 decimals :
cos 72° 35 tan 50° 46 25
m Use the keys of the calculator as the following sequence from left :

Ho OO - cos72°35=02993
Ho 90900000000

~. tan 50° 46 25 = 1.2250

.. sin 36° = (0.5878

Finding the measure of the angle if one of its
trigonometrical ratios is given :

(£2)(32) (32) (52) () (32) (32) (52) () (39) (32) (&%) () (39) (32) () (32) (32) (22) (32) (39) (32) (&%) (32) (39) (8] (&%) (32)(32) (32) (32) (39) (32) (&%) () (39) (32) (22)(32) (32) (&2) (32) 39) 32) (22) (2) (39) (52 () B9} (9) (39) (22) (G0  G0) o) o) () (0) (&%)

SHIFT

@O0V OOD® ThenA=38°25]
®

®
EEEEEEEEEERERERRERRRRRERE
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(5) Find Ain each of the following > where A s the measure of an acute angle :

N Elsina=03 B cosA=07152 K anA=15156
m Use the keys of the calculator as the following sequence from left :
aﬁ | s A=53°7 48
B  A=4402023

: SHIFT
H@o 00OV OOO® =535

‘Choose the correct answer :

EeEEEEEEERERERRERRRRREE| g4 FEEEEERREEEEERRREEEE®

® @)
® @)
® ®
® @)
® ®
® @)
® ®
® @)
® ®
® @)
® ®
® ®)
® ®)
® ®)
® ®)
® ®)
: :
® ®)
% tan 75° = ..cooveen (El-Ismailia 2011)%
1 0 . mco
2" @ s (o) S22 () 3 tan 25° (d) 3 sin 25° cos 25°
@) @)
% sin 60° + cos 30° —tan 60° = ------eeoe %
22 | () zero o3 © 243 @1 2
& )
% 3 sin” 45° + c0§% 45° = «+vrevereennnn. %
% (@) 212 (b)0 ©) -1 @) 1 %
@) ' &3
% If X is the measure of an acute angle and sin X = %9 then:sin2 X=-......... (El-Ismailia 2012) %
4
® 3 ®)
s |@! (b + ©) Q @ %
% 5 If sin 30° = cos 0 » where 0 is an acute angle > thenm (£ 0) = ---+-ovienvs & %
2% |@eo (b) 45 () 10 (d) 30 2
% cos (3 X + 6°) = sin 30° such that (3 X + 6°) is an acute angle » then the value %
@ 6 of x e iteresssersssns @
% (a) 60° (b) 54° (c) 36° (d) 18° %
3 )
%7 If : 2 sin X = 1 where 0° < X < 90° 5 then m (£ X) = «--rerevrereee o 2
% (a) 60 (b) 45 (c) 30 (d) 50 %
&)
% If:sm—)zc—=—5—suchthat(—éx—)isthemeasureofanacuteangle sthentan X=----oooveeeee %
® 8 1 3 ®)
s |oF (b) % ©V3 @ g @
@ 2 3 @
® ®)
® ®)
® ®)
® ®
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® @)
: :
% 9 If:¥2cos3 X=1»where Xis meas”urei of an acute angle > then XX = -++eoneee. ° %
(a) 15 (b) 30 (@45 (d) 60
%10 If : tan X = 2 sin 60° » where 0° < X < 90° » then X = -ervvrveee 0 2
2™ @60 (b) 45 (©30 d) 15 &
@ @)
%1 1 If : cos X = % where X is an acute angle s then: m (£ X) = - (Cairo 2013 )%
@ (@ 90° (b) 60° C(c)45° (d) 30° @
%1 2 ) If sin X = % where X is an acute angle sthenm (£ X) = - (Cairo 2015) %
® o o o ° @
% (a) 90 (b) 60 (c) 45 (d) 30 %
@ 13 If 2 sin X = tan 60° where X is an acute angle sthen m (£ X) = - (Souhag 2011)(g)
% (a) 30° (b) 45° (c) 60° (d) 40° %
_
%14 If tan 3 X ="| 3 where 3 X is an acute angle sthen m (£ X) = -+ (Ismailia 2015 )%
@ o o / o : o @
% (a) 20 (b) 30 (c) 45 (d) 60 %
% 15 Ifsin2 X = 73 sthen X = ---een. (where 2 X is an acute angle) (Giza 2011 )%
2 |@aor (b) 30° (c) 45° (d) 60° a
@ @)
%1 6 If cos (X + 10°) = % where (X + 10°) is an acute angle s then X = - (El-Fayoum 2011 )%
% (a) 30° (b) 40° (c) 50° (d) 70° %
% f sin (X + 5°) = % where (X + 5°) is the measure of an acute angle %
@ ' ®
%1 7 | > then tan (X +20%) = ... (El-Dakahlia 2011) %
@ VE ‘ V_ ®
V2 1 V3
% (2) 3 (b) 5 | (©) ~ (d) 1 %
65 @)
% ) If X and y are complementary angles where X:y=1:2 sthen sin X + cos y = oo %
: 3
218 |@ (b)+ 0l @1 2
% (El-Beheira 2015 )%
@ ®
@ ®
@ ®
@ ®
@ ®
@ ®
@ ®
@ ®
@ ®
@ @
® ®
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Essay problems:

-

Find the numerical value of : 2 sin 45° cos 45° + 4 sin 30° cos 60°

Without using calculator find the value of : tan® 45° — 4 sin’ 30°

N

w

Prove that : 2 sin 45° cos 45° = sin 90°

Find the value of X in each of the following :

H

L1 2 sin X = sin 30° cos 60° + cos 30° sin 60° where X is an acute angle. (Cairo 2011) « 30° »

Find the value of : X° s where 0° < X < 90°
If sin X sin 45° cos 45° tan 60° = tan® 45° — cosZ 60°

19))

Find the value of : A (Where A is an acute angle) which satisfies
2 sin A = tan” 60° — 2 tan 45°

»

Without using the calculator . Prove that : cos 60° + 2 sin® 45° = sin 30° + 3 tan® 30°

OO~

Homework

O~

‘Choose the correct answer :

-

-
~
)
A

w |
~
o
S’
(][

© 1 (d) —
3

=

tan 75° = oo (El-Ismailia 2011)

() S875° (b) 2:)'; Zg (c) 3 tan 25° (d) 3 sin 25° cos 25°

N

The value of : sin? 30° + cos? 30° = vovvoveeos i

(a) zero (b) 7}: o ('C).—%* (d1

w

(82) (2) (e2) (32) (22) () (32)(32) 32) () () (32) (62 (32) (39) (52) 5 (9] (32) (32) (32) (39) (32) () (32) (39) (22) (%) (39) (32) (&%) (32) (32) (32) (22) () (32) (22) (32) 9} 32 () () o) ) () (9) 2) () (G0 o) 2 (B2) () o) (a) ) R R o) o) () () &°)
EEeeEEEEEErEEEEEEEEEREEEEEREEEEREEEEEEREEEEEEEEEEEEEEEEEEEERREREREEREEE
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@) ) 2 ®
@ sin” 60° + cos- 30° —tan 45° = -----ceeveene @
8 | @z ®) 5 (©)2 @3 5
® ‘ ®
@ 5 - — 6
% sin” 60° — COSZ 60° = oo ST ' %
g " | @zero ®F @7 @1 8
% sin 60° | %
m o errererrareans
% 61 @1 (b) E (c) 1 (d) 1 _ %
® 2 2 @
® — 3 ®
&3 &)
% sin 45° cos 45° = --reerreeennn %
@7 @l ) 2 ©1 @1 ®
® 3 3 2 ®
® )
B | tan 45° sin 30° = oo P g
% (a) 2 (b) 1 (C) _.3_ (d) vy %
% 9 2 Sin 30° cos 30° = ceerereneenes | ) %
@ | (a)sin 60° (b) cos 60° (c)tan 60° = (d) 2 sin 60° 5
@ ] @
@ 4 cos 30° sin 60° = --veeeennie 5
@10 ®
@ |@6 b) 293 ()3 d) 12 5
® ®
%11 '\{—Z'Sin 45° cos 30° = ---eevennnnnn o %
® (a) sin 60° (b) cos 60° (c) tan 60° (d) 2 sin 60° ®
& @
% sin 45° 4 cOs 45° = -eoeevennn %
2
%1 (a)2 (b) % ©v2 @3 2
(@) @)
% 1 %
@13 2tan45 _Sin300= ........ 1 ...... v—3— @
% (a) 0 (b) 5 (©) - (d) 1 %
6 3
% sin 50° _ tan o %
8 | Cosagr T ! @
3 | @50 (b) 45 (©) 40 @3 B
: :
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3
If:sin X = 5 ) where X is an acute angle s then X = -----ooooeee

15
(a) 30° (b) 45° (c) 60° (d) 90°

16 If : cos X =sin 45° » where X is the measure of an acute angle s then X = ---ooooeeeeee °
(a) 15 (b) 30 (c) 45 (d) 60

17 If 2 sin X = tan 60° where X is an acute angle s then : m (£ X) = -------- (Souhag 2011)
(a) 30° (b) 45° (c) 60° (d) 40°

18 Ifsin2 X= V—f— sthen: X = ...cc.os (where 2 X is an acute angle) (Giza 2011)
(a) 20° (b) 30° (c) 45° (d) 60°

-
©

If : sin (X + 5°) = % s where (X + 5°) is an acute angle sthen : X = oo
(a)5 (b) 10 (c) 25 (d) 30

If sin (X + 5°) = % where (X + 5°) is the measure of an acute angle

(82) () (e2) (32) (2] () (32)(32) (32) (32 (39) (32) () (32) (39 (52) (%) (9] (32) (2] (32) (39) (32) () () 39) (52) (53) (2) 39y () (2) o) () () G2) (9) (32) () G2 ) G2 G o) G2 R (2) o) () GO R ) R R G0 o) ) (R ) G o) ) (B () (&%)

20 | then : tan (X + 20°) = ..o ' (El-Dakahlia 2011)
|2 | 1 V3
(@) =~ () 5 © 5 (@)1
21 If:sin(y+7°)=0.5 stheny = -oeoenees °
(a) 23 (b) 30 (c) 53 (d)7
22 If : sin X =2 cos 60° sin 30° where X is acute angle sthen m (£ X) = --------eeee °
(a) 30 (b) 60 (c) 45 (d) 75
23 If:cos2X= % where X is an acute angle s then m (£ X) = -oooeeeeeeeee
(a) 15° (b) 30° (c) 45° (d) 60°
24 )Ifcos3x:-%where (3 X) is an acute angle sthen : X =--ooeevee. _
(@) 5 (b) 10 ©) 15 (d) 20
25 If:cos(X+5)= —é— where (X + 5) is an acute angle sthen X = -----oooeeee °
(a) 10 (b) 55 (c) 25 (d) 30

EeeEreErEErEEsrsErEEnsEreErEErEErEErEReErrErEEnRErRErEEeeEReEe®
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N
»

3
If cos (X + 10°) = % where (X + 10°) is an acute angle sthen: X = -....... (El-Fayoum 2011)®)

(a) 30° (b) 40° (c) 50° (d) 70°

N
~

If : cos (X +20°) = % where X is an acute angles then : m (£ X) equals ...............

®

®

@

@

@ ®
@ 65
@) ®
63 3]
5 5
@ (a) 10 (b) 25 (c) 40 (d) 60 @
-
So|tricos Xe T penxe e £
@28 .cosT-— 2 sthen X = ---+--oeo . ®
8 | (230 45 (960 @90 3
© )
% 2 cos 30° tan 60° = --eeveverne %

29
8% | @213 (b) 6 ©3 )9 9
5 2
%30 ‘(1 ():018230 e (b)3 ------ (c) 4 (d)6 %
a C

@) ®
@) | | 63
% 31 If:tan3 X =V§ where 3 X is an acute angle sthen:m (£ X) = --...... (Suez 2013 )%
% (a) 10° (b) 20° (c) 40° (d) 60° %
@) 1 63
%32 If : tan % X= ﬁ where X is an acute angle sthen : m (£ X) = ----eeeeeee %
8 | (a30° (b) 60° (c) 90° (d) 45° ®
@ 0
% If:tan (X+20°)=1 sthen: m (£ X) = %
@33 * tan ( + =1 sthen: m ( ) — ereeeeeaaans @
® (a) 60° (b) 30° (c) 45° (d) 25° @
@) )
%34 If : tan (X + 10°) =‘\E where X is an acute angle s then m (£ X) = -oooeeeeeeene ° %
% (a) 50 (b) 35 (c) 20 (d) zero %
® ®
® ®
: :
: E'ssay problems:. 5
% 1 Without using the calculator find the value of : %
% (cos 30° — cos 60°) (sin 60° + sin 30°) %
% ) Without using the calculator find the value of : %
® ®
® ®
® ®
® ®
® ®

EeEEEEEEERERERRERRRRREE| g9 FEEEEERREEEEERRREEEE®

sin 30° cos 60° — sin 60° tan 60° + cos” 30°

o lilao @liglll aaan Jsoai i
dwayle’ a1iso panig psi
ajaly D0 Gukig pigoe



IER

Mathematics 3™ Prep 1°" term @@@@@@@@@@@@@@@@@[{ Mr. Mahmoud b

w

Find the value of : cos® 45° + tan® 60° — sin 30°

Without using calculator s find the numerical value of the expression :
cos 60° sin 30° — sin 60° cos 30°

H

9))

Prove that : sin 45° cos 45° + sin 30° cos 60° = cos? 30°

Without using a calculator , prove that :
sin 30° cos 60° + cos® 30° + 2 tan 45° = 6 sin” 45°

»

-

Without using calculator > prove that : sin? 60° = 5 sin” 30° — sin” 45°

) Without using calculator » prove that :

% sin? 45° tan® 60° — 3 sinZ 60° tanZ 30° = 0

o)

©

Prove that : cos 60° = cos® 30° — sin® 30°

Prove that : cos 60°= 2 cos® 30° — 1

Without using the calculators prove each of the following :

(o]
tan 60° = M (Beni Suef 2011)

1 — tan? 30°

-
-

Without using the calculator find the value of X where :
X = cos? 30° + sin® 30° + tan 60°

-
N

Find the value of X in each of the following :

-
W

3 sin X = sin 45° cos 45° + sin 30° cos 60° + cos® 30° where X is an acute angle.
(POI‘I Said 201]) «30° »

Find the value of X in each of the following :

-
H

LL) sin X = sin 60° cos 30° — cos 60° sin 30° where X is an acute angle.
(El-Kalyoubia 2011) « 30° »

@@@@@@@@@@@@@@@@@@@@B@@@@B@@@@@@]@@@ @EEEpREEEGFEEEEEEEREEHEEEEEEEEE®
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-
1))

Find the value of E where : 2 cos E = 4 sin® 60° — 2 tan 45° where : E is an acute angle.

FEEREREEREREEEEE®E( Mr. Mahmoud B

N
»

If : cos X = tan 45° cos? 30° — sin” 30° Find the value of : X where 0 < X < 90°

-
-

sin 60° sin 30°

Find the value of X that satisfies that : cos X =

tan 45° sin? 45°

where X is the measure of an acute angle.

-
o)

Prove that : sin 60° = 2 sin 30° cos 30°

-
©

Find the value of X in each of the following :

tan X = 4 sin 30° cos 60° where X is an acute angle.

(Assiut 2011) « 45° »

N
(=)

(sin 60°)% — sin 30°
3 (cos 45°)% + 1
Find : m (£ N) in degrees.

If: cos N = s where 0 < N < 90°

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@g@m@@@@@@ 33) (3%) (&2) (32) (32) (3%) (52) (32) (32) &%) (32) (39) (39) () G2) G2) G9) 9 () (G2) G2 B9} 39)
-

EeEEEEEEERERERRERRRRREE| 91 FEEEEERREEEEERRREEEE®

If : 2sin O = 4 cos 60° — tan 45°

Find the value of 6 where 0 is measure of an acute angle.
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and we know that :

i.e. The distance between the two point’s M and N equals '\/ (X, -x ) +(y,-y)

(X, — 9(1)2 =X, - )CZ)2 » and similarly : (y, — yl)2 =y, - Y2)2 s therefore :

The distance between the two points M and N equals also\f(xl -, +(y,-¥,)’
Generally : The distance between two points =

1/ square of the difference between X—coordinates + square of the dif ference between y-coordinates

For example :

® The distance between the two points M (3 s6) and N (— 1 s 4) is :

MN =0, - X, + (y,- ¥ =V (=1-3% +(4-6)* = (- 4 + (- 2)°

:'\/ 16 +4 :V20 = 2\lglength unit.

— G 1)

~ To prowe that three given points are collinear (i.e. they lie on one straight line) we can
find the distance between each two of these points » then prove that the greatest distance
-equals the sum of the two other distances.

—GE?)

I 1f (AC)* > (AB)* + (BC)
If (AC)? = (AB)? + (BC)?
If (AC)? < (AB)? + (BC)?

® To prove that the points A » B and C are vertices of a triangle » we can find AB » BC and
AC 5 then prove that the sum of the smaller two lengths is greater than the third length

® To determine the type of the tr1angle ABC according to its angle measures (where AC is
the longest 31de of the triangle ABC ) '

We compare between (AC)2 and (AB)2 + (BC)2 as the foﬂowmg

, then the tr1angle is obtuse-angled at B
, then the triangle is right-angled at B

» then the triangle is acute-angled.

If ABCD is a quadrilateral :

EaEaEEEREEEEEEEEEEEEEEREEEEEEEHEEEEGEEEEBEEEEEEEAEEEAEEEAEEAGEEEEAEE G
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To prove that ABCD is a perallelogram » we prove that : AB =CD s BC=AD
To prove that ABCD is a rhombus » we prove that : AB = BC = CD = DA
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To prove that ABCD is a rectangle s we prove that : AB = CD > BC = AD »AC = BD
To prove that ABCD is a square » we prove that : AB=BC =CD =DA»AC =BD

FEEREREEREREEEEE®E( Mr. Mahmoud B

— G +)

‘@ Remember that :

- Area of the circle =t %

e To prove that : Three points as A » B and C lie on a same circle of centre M
we prove that : MA = MB = MC

® If A &the circle M » the]in the radius length of this circle (r) = MA
. : A

- Circumference of the circle=2 1t r SRR ‘ _
. , S

B

Choose the correct answer :

EaEaEEEREEEEEEEREEEEEEHBEEEREEHEEHHEEEEGEEEHEGEEEAAEEAEEEAEEAGEEEEAEE G
N

The length of the line segment drawn from the point (0 » 0) to the point (— 4 5 3)

1 =151 units of length.
(@3 (b) 4 ©17 @5
The distance between the two points (5 s0) and (0 s — 12) = --+-eeveeeene length
units.
(a)7 (b) 13 (c) 17 (d) 10

3 If:C(-650)>D(0,8)>thenCD =-eeveeeveee length unit.
(a) 14 (b) 10 ©5 d?2

4 The distance between the point (2 s —3) and the X-axis equals - units length.
(a) 2 (b)3 (c)-3 (d)-2

5 The distance between the point (2 »—5) and '_théj"_x-_axis = e length unit.
(@) 5 | (b)2 (0)-5 (d)-3

6 The distance between the point (3 »—5) and X-axis is --------- length units. (Cairo 2012)
(a3 (b)-5 ©5 (d) V 34

. The distance between the point (4 s —3) and the X-axis = -+ length unit.
(a)-3 (b)3 (c) 4 (d)5

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
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® - ®
® 8 The distance between the point (4 » 2) and the y-axis equals ............... length unit. ®
o (@)2 ()6 ©)4 () 10 2
® ®
% 9 Distance between point (2 » — 3) and y-axis = ----oeooo length units. %
g (2) 2 (b)-3 ©113 @75 g
® ®
% 10 The distance between the point (3 5 4) and the origin point equals ............... %
® (@)3 (b) 4 ©5 (d)7 6B
® — 8
% 14 The distance between the point ( Vg s—2 ) and origin point is ........ length unit. %
% (a)2 (b) -2 (©3 h @s %
® ®
% L) A circle its centre is the origin and its radius length is 2 length units » which of %
@ the following points belongs to the circle ? (Alexandria and Assiut 2011) (@)
® 2 ®
@ @ (152) (b) (=25 1) ©(¥351) @ (V2,1) ®
® ®
® ®
® In the Cartesian coordinates plane s the point that is at a distance 2 length units from @
@ iy : @
@ 13 the origin may be --------- (Cairo 2009) )
® () (152) b (2>1) ©(052) ) (-355) ®
® ®
® ®
® If the origin point is a centre of a circle of radius 3 length units s then the point ®
% 14 which belonges to the circle is : oo %
@ @(152) ®) (3 52) ©(153) @(-2-Ys) 3
® - ®
% The radius length of the circle of center (7 s 4) passing through the point (3 » 1) %
® 15 BUALS: .o rsms unit length. 0]
e @7 (b) 6 ©5 (d) 4 e
® ®
® ®
D E'ssay problems: s
% [ Prove that the triangle with vertices of points : A(5 »—5) sB (=1 57) and C(15,15) %
@ 1 1s a right-angled triangle at B » then calculate its area. ) ®
% (Beni Suef 2013 — El-Monofia 2014) « 120 square unit » %
.
® In each of the following » prove that the points A » B > C and D are vertices of ®
% 2 | aparallelogram where : %
@ A-1-1D-B0,55C(5 s6)and D (4 »2) (Suez20]1)@
g 2
e 2
EehEsREEREEREEREEREEE| 94 PEREEREREREEREREERERE
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Prove that : The points A (3 s—1) s B (-4 »6) and C (2 »—2) lie on the same circle
whose centre is M (— 1 5 2) » then find the circumference of the circle where n = 3.14

(Alex. 2015 ~ Cairo 2015 — El-Sharkia 2013) « 31 .4 length units »

H

LIIFA(X53)sB (3 52)and C (5 51)and AB = BC » then find the value of X

(El-Beheira 2015 — Port Said 2014) « Sor 1 »

OO~

Homework

OO~

Choose the correct answer :

The length of the line segment which is drawn between the points

(82) (2) (32) (32) (22) () (32)(32) (32) () (39) (32) () (32) (39) (&%) () (32) (32) (32) (32) (39) (32) (32) (2) (39) () (9) G9) 32 (B0) (2 o) G0 R  G0) (o) () () o) ) () (9 e G R ) o) G e G ) R ) e ) (e R ) o) o) e (B (00 (&%)

1 (0 50)and (5 5 12) = -vevererene:
(@) 5 (b) 7 (c) 12 13
2 The distance between the point (2 » —3) and the X-axis equals - units length.
(a) 2 (b) 3 (c)-3 (d)-2
3 The distance between the point (4 s 2) and the y-axis equals .............. lehgth unit.
(a)2 (b) 6 (c)4 (d) 10
3 The distance between the point (10 » 0) and the origin point equals ...............
4 | length unit.
(@3 (b)6 (c)8 (d 10
L) A circle its centre is the origin and its radius length is 2 length units » which of
5 | the following points belongs to the circle ? (Alexandria and Assiut 2011)
@ (152) b) (=2 51) ©(1351) @ (¥2,1)
The length of the line segment which is drawn between the two
6 | points (0 y0)and (6 5 8) = --vvvovvvvvn length unit.
(a)6 (b) 8 (c) 10 (d) 14
2 The distance between the point (\/-5_ s—2 ) and origin pfint TR lepgth unit.
(a) 2 (b)-2 (c)3 (d) 8

EeEEEEEEERERERERRRRREE| o5 FEEEEERREEEEERERRREEEE®
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(£2) (2) (32) (2] (&) 6 () () () ) () (52 () ) () () () () () () () () (52 (2 ) () (52 () ) () () 2 () (52 () 6 () () (6 ) (2) (&) () (32} (32) () (2) 2) 62 () () (32) () () 0} (2) e () (0 G0 0) (2 () () &%)
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0

If:C(=6,0)>D(058)sthenCD =-eeevevee length unit.
(a) 14 (b) 10 ()5 d)2

©

The distance between the point (a 5 0) and the point (0 s—1) equals’y5 sthena=---------ooee
(a) 2 (b) -2 (c)x2 @5

-
o

If the origin point is a centre of a circle of radius 3 length units s then the point
which belonges to the circle is : oo

@1,  ®Gs2 ©(153) @ (-2-75)

-
-

The length of the line segment that drawn between the two points (3 »2)
and (=1 s5) = --oreeneeenns length unit.
(a) 15 (b) 3 ©)5 (d 10

-
N

The distance between the point (3 s 4) and the origin point equals ...............
(a)3 (b) 4 ©5 (d)7

-
W

 The distance between the two points (a 50) 5 (0 5 1) is one length unit s then a = --vvveeeee.
(a)—1 b0 @1 (D=1

-
H

The radius length of the circle of center (7 » 4) passing through the point (3 5 1)
equals .............. unit length.

(@7 (b) 6 (OF (d)4

E'ssay problems:

-

1 Prove that the triangle with vertices of points : A(5 s—5) sB (=1 ,7) and C (15 5 15)
is a right-angled triangle at B » then calculate its area. \

(Beni Suef 2013 — El-Monofia 2014) « 120 square unit »

N

IfA(-15-1)sB(2+3)and C (6 50)

Prove that : A ABC is a right-angled triangle » then find its area.
(Alexandria — Beni Suef 2011) « 12.5 square units »

w

(82 () (e2) (32) (22) (2) (32) (32) () (39) (39) (52 (52) (32) (32) (52 (39) o) (32) () (2) B9) (32 () G9) (e () (9 o) B2 B0 R o) G R G0) e () () Ge) ) () (R e G R ) e R e R ) (R e e ) G R ) o) o) ) (B () (&%)

A(—l al)aB(O 95)9C(5 96)andD(4 72) (Suez 2011)

EeEEEEEEERERERRERRRRREE| 9 FEEEEERREEEERERRREERE

In each of the following » prove that the points A » B > C and D are vertices of

a parallelogram where :

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
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In each of the following » prove that the points A » B > C and D are vertices of

(82) () (e2) (32) (22) () (32)(32) 32) () (39) (32) () (32) (39) (52) () (32) (32) (32) (32) (39) (32) (32) (2) (39) (52) (9) G2) (32 (B0) () o) G (R  G0) (o) () () ) ) () 9 e G R (0 o) G e e e () ) Ge) ) (e () ) o) o) ) (B () (&%)

4 | aparallelogram where :
AE=2+4)sB(5>-3)>C((7s1)andD (0 »8) (Souhag 2008)
Prove that : The points A (3 s—1) s B (-4 »6) and C (2 »—2) lie on the same circle
5 | whose centre is M (— 1 » 2) s then find the circumference of the circle where © = 3.14
7 (Alex. 2015 — Cairo 2015 — El-Sharkia 2013) « 31.4 length units »
g | FAQ>X)mdB(3,-1),AB =117 length units » then find : X
(El-Dakahlia 2013) « 30r -5 »
Find the value of a in each of the following cases :
7 If the distance between the two points (a s 7) s (—2 »3) equals 5 length unit.
| (Luxor 2013) « 1 or—5»
8 LIIfA(X53)sB((352)and C (5, 1)and AB = BC , then find the value of X

EeEEEEEEERERERERRERRREREE| 97 FEEEEERREEEEERRREEEE®

(El-Beheira 2015 — Port Said 2014) « 5 or 1 »

(£2) (8) (2) (2] (&) ) () () () ) (32) () () ) () () () () () () () () (52 (2 ) () () () ) () () 2 () () () 4 () () (62 6 (2) (&) () (2) (32 () (4) (2) (62 () (e (2) () () 9} (2) e () () G0 0) e () () &%)
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Sheet (13)

Midp° seg"f\em-

Firstpoint: A( X;,y4), Second point: A( X, , ¥, )
Midpoint point: M ( m, , m, ) then

Xi+Xo  y1+Y2 )
2 ? 2 ?

Xj=mX2-X, yi1=myX2-y,

For Example : -

®IfA(155) »B (3 51)and M is the midpoint of AB » then :

1+3 5+1
2,220 )=253)

eIf X (3 5 —2)75Y(—1 3—4)andMisthemidpoint0f"5(-? s then :

M( mx,my)=(

M=

3+(-1 —2+(—‘4)

. D) =q1,-3)

M

If AB is a diameter in a circle of centre M » then M is the midpoint of AB

‘Choase the correct answer :

1 The midpoint of OB where O (0 50)and B (-4 5 2) is the point -+
@E251) (b)(2,-1) (©)(-2,0) (d2>-4)

2 If : A(0 s4) and B (6 5 0) » then the coordinates of midpoint of ABare ...
(@) (253) (G2 (c) (6+4) (d)4-6)

3 The midpoint of AB where A (0+6)sB(4,50)is ...............
(a) (4 ,6) (b) (6 54) © 2,53 (d)(3,2)

4 The midpoint of AB where A (0 58) B (6 50) is the point = oo
(a) (6 58) (b) (8 56) (c)(3-4) (d)(453)

EaEaEEEEEEEEEEEEEEEERREEEEEEEHEEEEHEEEHBEEEEEEEAEEEAEEEAEEAGEEEEAEEE®)
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
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® 3
% 5 IfA(153)and B (3 »—5) » then the midpoint of AB is ... (Cairo 2011) %
% @251 (b)(254) ©@2->-1 dE2-1) %
@ — ®
% g | H:AQ -2 andB(252) then the midpoint of ABis ............ %
% (@E1-1) ()1 ,-1) (c)(45-4) (d) (0 ,0) %
% 7 If: A2 s4) sB (6 50) » then the coordinates of midpoint of AR = - csensemmasn %
® (a) (4 54) (b) (8 5s4) (©)(=2+2) (d) @4 ,2) ®
5 5
% 8 The midpoint of AB where A (2355)sB (4 53)is -oeeeverenn %
@ (a) (4 5 5) (b) (5 54) ©) (3 »4) d) (4 53) @
@ — —
@ 5 If:A(35—4) s B (55—-2)and C is the midpoint of AB  then : C = -ovene e ®
@ N @
% (a) (8 y—6) (b) (1 +1) (c) (—__1 s—1) (d) 4 >-3) %
% If : AB is a diameter of a circle » where A (3 s-5) »B (5 5 1) » then the center %
% 10 of the circle is = «+-vveovveenn %
® (a) (4 »-2) b)4,2) ©) 252 (d) @B ,-2) ®
@ @
% If A (7 s—4) and B (-1 »0) s then the coordinates of the midpoint of ABisS v %
D11 @352 () (352) ©(3s-2) - ) (=3 5-2) 2
® (New Valley 2011) @)
@ @
% If : C (0 54) is the midpoint of AB where A (-1s—1)and B (X » y) s then the %
% 12 p()lntB (x ,y): ............... %
® @ (1,9 ®) (1,9 ©ds-9) d-1,+-9) ®
5 5
% 13 If C (2 5 1) is the midpoint of AB where B (3 50) sthen Ais <o - (6™ October 2011) %
® (@) (152) ®2>51) - ©GH1 d(@>,5) ®
5 5
® If : (4 »-3) is the midpoint of AB such that A= (3 5—4) » then the coordinates of B ®
% 14 1§ sevmesernenings %
2 @) (5 52) (b) (5 5-2) ©) (2 55) (d) (0 52) 2
@ @
@ @
@ @
@ @
@ @
@ @
@ @
5 5
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Essay problems:

] If C (4 5 6) is the midpoint of AB where A (X »3) and B (6 » y) » then find the value of
eachof : Xandy ‘ 7 (Cairo 2015) «2 99 »
L If C is the midpoint of AB > then find X > y in each of the following cases :

2
A(Xs3) » B(6sy) s C4,6) " (Luxor 2013) «2 59 »
AB is a diameter in a circle M »if B (8s11)and M (5 »7) Find :

3 | (1) The coordinates of A
(2) The perimeter of the circle. where (7t = 3.14) (Assiut 2014) « A (2 »3) »31.4 length unit »

Homework

(82) (2) (e2) (32) (22) () (32)(32) 32) () (39) (32) (32) (32)(39) (52) () (32) (32) (&2) () (39) (32) () (32) (39) (&%) () (32) (32) () (32) (39) (32) (52) (2) (32) (32 (2) G9) 32 () (2) o) () (0 (9} (2 (B0 (0 R G2 G0 ) 9} G () ) R o) o) () () &°)

Choose the correct answer :

The midpoint of OB where O (0 50) and B (— 4 52) is the point -

1
@2-1) )2 --1) ©) (-2,0) d2--4)
2 If : A0 »4) and B (6 »0) » then the coordinates of midpoint of ABare ...
(@) (253) () (312 (©)(6-4) (d)(4,6)
3 The midpoint of AB where A (0+6)sB@4,0)is ...............
(a) (4 56) (b) (6 54) ©) 2,53 (d) (3,2
4 The midpoint of AB where A (0 58) s B (6 50) is the point = ------oeeee
(a) (6 »8) () (8 56) ©)3-4) (d)@4,3)
g | H:AQ2>-2)andB (-2 52) »then the midpoint of ABiS ..oco........
(@E1s1) ®)(1A,-1) (c) (4 5—4) (d) (0 ,0)
6 | FAG—4),B(5,-2)andC is the midpoint of AB » then : C = ...

EEEREEEEEEEEREEEE| 100 FEEEEEEEEEREEEREEE

(a) (8 »—6) (b) (1 51) (c) "(‘—Al s— 1) d) @4 --3)

(£2) (8) (2) (2] (&) ) () () () ) () (52 () ) () () () () () () 4 (s2)(52) (&) (62 (32) (62 (28) () (32) () () 0) (2 () (0) (0) () () (e) 2 (G () 0) ) () () 9 (B (R0 G0 (e () () (0} 2) ) () (8 ) 0} (e ) () &%)
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%@{ Mathematics 3™ Prep 1°" term @@@@@@@@@@@@@@@@@[{ Mr. Mahmoud b%
@ —_— ®
® 'If : AB is a diameter of a circle s where A (3 »-5) » B (5 » 1) » then the center @
% 7 | ofthecircleis = -oeeoe %
% (a) 4 »-2) b)4,2) © 2,2 (d) (8 »-2) %
@ — ®
% If A(7 »—4) and B (-1 »0) » then the coordinates of the midpoint of ABis ... %
® 8 |@3,2 () (352) ©(35-2) - d) (-3 5-2) ®
% (New Valley 2011) %
@ — @
% If : C (0 »4) is the midpoint of AB where A(—1 »— 1) and B (X 5 y) » then the %
@ 9 point B (x . y) = e, @
% (@) (1-9) ®)(-1,9) ©(1--9) @E1--9) %
@ @
% 10 If C (2 5 1) is the midpoint of AB where B (3 50) sthen Ais <o - (6™ October 2011) %
®) (@) (152) ®2>51) - ©GH1 (d(1>5) @
@ @
@ — @
% If : (4 »-3) is the midpoint of AB such that A = (3 »—4) , then the coordinates of B %
@ 1 1 is ............... @
5 (@) (5 52) (b) (5 5-2) © 2 55) () (052) &
8 - — @
% 3% If the point of the origin O (0 » 0) is the midpoint of the line segment AB where %
® 12 AGBs-2), then the coordinates of the point B is ............... ®
2 |@cs. () (5 5-2) ©(-255) (@ (©55) ¥
@ @
@ @
s \Essay problems: g
@ — @
® 1 If C (6 »—4) is the midpoint of AB where A (5 »—3) ®
% Find the coordinates of the point B (Beni Suef 2014 — El-Beheira 2013) « (T 3~ 5) »%
@ 3
% 2 Find the value of each of a and b that satisfies that (2 a — 3 » a — b) is the midpoint of the %
% line segment whose terminals (7 5 —1) and (3 5 7) (EL-Fayoum 2012) « 4 5 1 »g

)
% AB is a diameter in a circle M » if B (8»11)and M (5 »,7) Find : %

3 | (1) The coordinates of A

@ ' @
% (2) The perimeter of the circle. where (5t = 3.14) (Assiut 2014) « A (2 5 3) »31.4 length unit » %
@ @
5 5
@ @
: :
: :
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Sheet (14)

The slope of the S‘rr-qigh-r Liﬂe

Prelude

i

You studied before the slope of the straight line given two points on it.
If A and B are two points in the coordinates plane where A (X, »y,) and B (X, »y,) s then:

The slope of the straight line AB= 2771

27 M

The positive measure and the negative measure of an angle

In the opposite figure : \

where X, #X,

L . A
If AB intersects the X-axis at the point C » then ‘
AB makes two angles with the positive direction X s /C s X

of the X-axis. '
‘ ar
The slope of the straight line

Definition §

The slope of the straight line is the tangent of the positive’angle which this straight line
makes with the positive direction of the X-axis.

1.e. The slope of the straight line = tan 0 where 0 is the measure of the positive angle
which the straight line makes with the positive direction of the X-axis.

A{ Notice that

The straight line passes through the two points (2 5 0) and (75 5) » then :

the slope of the straight line L=22 1. =3=0 _ 5 _

X,-x, 71-2 3

é

The angle which the straight line L makes with the positive direction of the X-axis takes one
of the following cases :

'Acute angle Obtuse angle Zero angle Right angle
) % % Y,

L\ i L
P 4 ' L \O _‘___.._JJ
X A& x N x| X x| x ¢

e - = - -~
/\' N \ N N i
y y ¥ y
The slope is The slope is The slope is The slope is

positive negative Zero undefined .

EaEaEEEREEEEEEEEEEEEEEREEEEEEEHEEEEGEEEEBEEEEEEEAEEEAEEEAEEAGEEEEAEE G
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and vice versa :

The relation between the two slopes of the two parallel straight lines

Also , we can deduce the opposite :

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

The relation between the slopes of the two perpendicular (orthogonal) straight lines
IfL, and L, are thb straight lines of slopes m, and m, respectively and » then
Iml X m, =-11, unless one of them is parallel to one of the coordinate axes.

i.e. The product of the slopes of the p.erpendicular straight lines = — 1

FEEREREEREREEEEE®E( Mr. Mahmoud B

— I

For example :

properties :

two properties :

two properties :

EaEaEEEREEEEEEEEEEEEEEREEEEEEEHEEEEGEEEEBEEEEEEEAEEEAEEEAEEAGEEEEAEE G
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IfL; LL, » the slope of L, is m, and the slope of L, is m, » then m, = 1;—1 smy = ——
1

o [f the slope of the straight line L is 25 then the slope of the perpendicular to it = —

® If the slope of the straight line L is _2 , then the slope of the perpendicular to it

Remarks to solve the pfoblems on quadrilateral

*To prove that a quadrilateral is a trapezium we prove that :
Two opposite sides are parallel and the other two sides are not parallel.

e To prove that a quadrilateral is a parallelograms we prove only one of the following

Each two opposite sides are parallel.
ﬂEach two opposite sides are equal in length.
T_WO opposite sides are parallel and equal in length.
Y The two diagonals bisect each other.
¢ To prove that a quadrilateral is a rectangles rhombus or squares we prove at first
that the quadrilateral is a parallelograms then :
- To prove that the parallelogram is a rectangles we prove only one of the following

: Two adjacent sides are perpendicular. The two diagonals are equal in length.

— To prove that the parallelogram is a rhombuss we prove only one of the following

¥ Two adjacent sides are e(jual in length. The two diagonals are perpendicular.

EEEREEEEEEREEEEEEE| 103 PEEEEEEREERREEEREEE
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- To prove that the parallelogram i a squares we prove only one of the followmg properties :
Two adjacent sides are perpendicular and equal in length.
P4 Two adjacent sides are perpend1cular and its diagonals are perpendicular.
Two diagonals are equal in length and perpendicular.
n Two adjacent sides are equal in length and its two diagonals are equal in length.

Choose the correct answer :

The slope of straight line which parallel to the X-axis is ..............
(a) 1 (b)-1 ©0 (d) unknown

-

The slope of a straight line which makes an angle of measure 45° with the positive
2 direction of X-axis = «-----reeeeeee

(a) 1 (b) \71—3_ Y3 (d) otherwise.

The slope of straight line which is parallel to the straight line passing through the
3 | twopoints (2 53) (=2 s1)equals .............

@ 7 ®) 5 ©-4 (@-2

If the slope of a straight line more than zero s then the type of the positive angle
4 | which it makes with the positive direction of X-axis is ---------- (Damietta 2011)

(a) zero. (b) acute. (c) right. (d) obtuse.

If : m | is the slope of the line L; and m, is the slope of the line L, and L, // L,

(@m, m,=1 (b)m; m, =-1 (c)m,=-m, (dm, =m,

If m, and m, are two slopes of two straight lines L; and L, respectively and
m;-m,=0,then..........

6 (@L,LlL, ®L, /L,
(c) L, and L, are intersecting. (d) otherwise.
If m; and m, are two slopes of two perpendicular straight lines, then ----....
7 | (Qena 2012)
(a) m; =m, (b) m; =—m, (c)mym,=-1 (dm; m,=1
If : m,; »m, are the slopes of two perpendicular straight linessthen m; Xm, = «+oveeereee
8

(a1 OF (©-1 @)-2

EaEaEEEREEGEEEEEEEEEEEREEEEEEEEEEEHEEEEBEEEEEEAGEEEAEEEAEEAGEEEEAEEE®)
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FEEREREEREREEEEE®E( Mr. Mahmoud B

3 =3

The two straight lines whose slopes are 5 and —=are - (Fayoum 2012)
9 | (a) parallel. (b) perpendicular.
(c) coincident. (d) not perpendicular.
Two parallel straight lines of slopes m; and m, If : m, = =1, then My = coeeeneeenes
10
(a) + (b) 3 © -3 -1
3 3
If : m; » m, are the slopes of two perpendicular straight lines » m; =0.75 »
1 1 then m2 = sesisiiariaeiii
3 4 _4 3
If: _—3% ,§ are the slopes of two parallel straight lines s then k = -----oeoeene
12 4 3 .
@5 (b) © 5 (@3
k -2 L T
Jf : 3 - are th¢ slopes of two parallel straight lines s then k = ... e
13 |

@ NOES

O @7

3 °6

14 ) If =2 ’ x are the slopes of two parallel .:s.tra:ig_ht lines sthen : k=i,
(a) —12 (b)—4

. (©-9 (d) 4

15|
(a)—:,,Z ®)5

If : AB // CD and the slope of AB = 2 , then the slope of CD = -

(©) -6 @ %

16 1
(a)- 1 ®» 1

If : AB// CD and the slope of AB =4 » then the slope of CD = -+

© -+ (d) 4

17
@ % ) 5

) If Kﬁ // <C_D) and the slope of ?\TS) = ;23 s then the slope of Eﬁ — e

© 5 @5

18

(82) () (e2) (32) (22) () (32)(32) 32) () (39) (32) (32 (32) (39) (52) () (32) (32) (32) (32) (39) (32) (52) (2) (39) (52 () G2) 32 (B0) () o) ) () G0) (9) () (0 o) ) (R 9 o) G () () o) G ) G e R )G9} ) G (R ) o) o) ) (B () (&%)
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If AB // CD and the slope of AB= 0.75 5 then the slope of CD =
(@ 2 ®) 5
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(c) 0.25 (d) 0.57
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-
©

@ 2 Or=

* If AB parallels the X-axis where A(2 s—5) sB (4 sk) sthen: k=---eeoeeeee

FEEREREEREREEEEE®E( Mr. Mahmoud B

©)5 (d)-5

20 | ,B(2, k) sthenk = -ccooorrne
(@3 L (b) 8

If the straight line ABiis parallel to X-axis » Whére A (8 ‘5 3)

(o) 2 g (d) zero

21 then k= eeeennen
(a)-3 (b)5

If the straight line AB 1s parallel to the X-axis where A (5 y—3) and B (4 s k) 3

(c)4 @1

22
(a) + (b) -+

If : AB L CD and the slope of AB =1 ,then the slope of CD = cvonsine

2
()2 d)-2

23 -
@ 3 (b) =>

If: ABL CD and the slope of AB =- 2, thén the slope of [l > FEpm—

3
©-% @ %

24 , 3
(@ 3 ) -

If : AB L CD and the slope of AB = % > then the slope of [0 FE—

© % NOE

25 i
(a) 45° (b) =

12

% The straight line that makes with the positive direction of the X-axis an angle of

......... | i

measure 45° s its slope is ......

(©1 @) —-

(a1 (b) 2

Essay problems:

EaEaEEEREEEEEEEREEEEEERBEEEREEHEEEHEEEEAEEEEEEAAEEAEEEAEEABEEEEAEE G
-
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The straight line which passes through the two pomts (15y) » (3 »4)its Slope
26 | istan45°> theny = ---ooovvene

Find the slope of the straight line which is perpendicular to the straight line which passes
through the two points A (2 5—3) sB (3 5 5) (Matrouh 2009) « — -_é-»
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Prove that : The straight line which passes through the two points (4 s3 \E ) and

2 (5 s 2\/5 ) is perpendicular to the straight line which makes an angle of measure 30° with @)
the positive direction of X-axis. (El-Beheira 20]3)%
3 | Prove that : The points A(1 s1) sB(2 53)and C (0 5— 1) are colline;ar. (Cairo 2013)
4 The triangle whose vertices are A (3 »—1) s B (X 53) and C (5 » 3) is a right-angled
triangle at A » find the value of X (Cairo 2011) « =5 »
5 Prove that : The points A(=151) sB(055) sC (4 52)and D (5 5 6) are
the vertices of the parallelogram ABDC (Luxor 2012)
Homework

OO~

Choose the correct answer :

-

The slope of straight line which parallel to the X-axis is ...............

EaEaEEEREEEEEEEREEEHEEEHHEEEEBEEHEEEAAEEAEEFAEREAAEEAEREEMEEABEEEEAEE R

(a) 1 (b) -1 ©)0 (d) unknown

The slope of a straight line which makes an angle of measure 45° with the positive
2 direction of X-axis = posfises

(a) 1 (b) 5 @3 (d) otherwise.

amn 2

The slope of straight line which is parallel to the straight line passing through the

3 | twopoints (2 53)s(—=2s1)equals ..............
1 1 _ ' _

@ % () 5 ()4 @-2

If the slope of a straight line more than zero » then the type of the positive angle
4 | which it makes with the positive direction of X-axis is ---------- (Damietta 2011)

(a) zero. (b) acute. (c) right. (d) obtuse.

If : m | is the slope of the line L, and m, is the slope of the line L, and L, // L,
5 sthen «-----eeveneee

(@m, m,=1 (b)ym, m, =-1 (c)m;=-m, (dm;=m,

EEEREEEEEEEEREEEE| 107 PEEEEEEEEERREEEREEE
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ml-—m2=0 sthen ...

If m, and m,, are two slopes of two straight lines L, and L, respectively and

FEEREREEREREEEEE®E( Mr. Mahmoud B

(c) coincident.

6 @L,LlL, ()L, /L,
(c) L, and L, are intersecting. (d) otherwise.
If m; and m, are two slopes of two perpendicular straight liness then -----....
7 | (Qena 2012)
(a) m; =m, (b) m; =—m, (c)m m,=-1 (dm; m,=1
If : m; »m, are the slopes of two perpendicular straight liness then m; X my = -ooooeoeeeeee
8
(@) 1 OF ©-1 (-2
The two straight lines whose slopes are % and =2 are ------..-. (Fayoum 2012)
9 | (a) parallel. (b) perpendicular.

(d) not perpendicular.

W@l ®)3

Two parallel straight lines of slopes m; and m, If : m, = :3;1— sthenmy = -

© -3 (& -+

11 then1;12= ...............
- 4
@-7 ®) 3

If : m; » m, are the slopes of two perpendicular straight lines > m; =0.75 »

4 3
©-% @ 3

12 3

@ = (b) =

If: -2 ’% are the slopes of two parallel straight lines s then k = -----oeoeene

OF: (@3

13 3

If: x ’ _72 are the slopes of two parallel straight lines » then k = .............. :

@2 ® %

=

©% (@7

3°6

14 ) If =2 ’ X are the slopes of two parz_qlel. straight lines » then : k= -wooovenen.
(a)—-12 (b)—4

L ©-9 ()4

15|
(ﬂ% ®)5

(82) () (e2) (32) (22) () (32)(32) (32) () (39) (32) (32 (32) (39) (52) (%) (39) (32) (32) (32) (39) (32) () (32) (39) (32) (52) (32) (32) (52 (32) (9) (32 () (2) (9) (32 (0 G9) (2 (B2) (9 G9) ) (0 G9) o) G R GR) ) (R ) B9} o) ) (R GO o) o) ) () () (&%)

3o itzo Gligill a3 Jsoai a3
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If : AB // CD and the slope of AB = 2 , then the slope of CD = -
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-
o

(a)- 1 ® +

If : AB// CD and the slope of AB =4 » then the slope of CD = -+

FEEREREEREREEEEE®E( Mr. Mahmoud B

© -+ d)4

17
@3 ) 5

) If KE /! <C_13 and the slope of XI—S) = _—2:1 s then the slope of EI_S = e

© 5 @ 5

18

If AB // CD and the slope of AB=0.75 » then the slope of CD = oo
@ 2 Ok

(c) 0.25 (d) 0.57

Ylw2 OF=

* If AB parallels the X-axis where A(2 s—5) sB (4 sk) sthen: k=---eeoeeeee

©)5 (d)-5

(a) 3 | (b) 8

If the straight line AB 18 parallel to X—a}us 5 Where A (8 3)
20 93(29l{),thenk._ ........... : .

" .: (_C). 2 g (d) zero

21 then k= eeeennen
(a)-3 (b)5

If the straight line AB 1s parallel to the X-axis where A (5 y—3) and B (4 s k) 3

(c)4 @1

22
(a) + (b) -+

If : AB L CD and the slope of AB =1 ,then the slope of CD = cvonsine

2
()2 d)-2

23

If: AB.L CD and the slope of AB =- 2, tllén the slope of CD = e
3 =3 | _
@ 3 ) =

3
©-% @ %

24

If : AB L CD and the slope of AB = % > then the slope of [0 FE—
3 =
@ 5 (b)

© % NOE

25

EaEaEEEEEEEEEEEEEEREEERREEEEEEEHEEEREEEEBEEEEEEAEEEAEEEBEEAGEEEAAEEE®)
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The straight line passes through two points (a »0) and (0 s 4) perpendicular to the one
which makes an angle of measure 45° with the positive direction of X-axis sthena=----------
(a)4 (b) -4

EEEREEEEEEEEREEEE| 100 FEEEEEEEEERREEEREEE

©1 (d) -1

(Monofia 2012)
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The straight line which passes through the two pomts (1sy) »(3 s4)its slope

FEEREREEREREEEEE®E( Mr. Mahmoud B

Golilao Ghglllada Juoxi i
tanule’ aliso panlg usl
&l CalySao Gulaig phgs

® ®
@ ®
® ®
@ ®
% 26 | istan45°; theny = --o-oevvveen %
% (a) 1 (b) 2 | (.c) - 1 \ (d) 4 %
% The length of the line segment drawn from the point (0 5 0) to the point (- 4 » 3) %
® 27 | equals .............. units of length. 3
8 @3 (b)4 ©\7 @5 o
® ®
% The distance between the two points (5 s0) and (0 s — 12) = --+-eeveeeene length %
® 28 | units. ®
% (a)7 (b) 13 (c) 17 (d) 10 %
% 29 If:C(-6,0)>D(0>8)sthenCD =-eeeevevee length unit. %
2 (a) 14 (b) 10 ©5 ()2 2
® ®
% 30 The distance between the point (2 s —3) and the X-axis equals - units length. %
% ()2 (b) 3 (c)-3 (d) -2 %
® : . \ ®
% 31 The distance between the point (2 5 - 5) and the X-axis = - length unit. %
@ @5 (b) 2 (-5 d) -3 @
® — ®
% 32 The distance between the point (4 s 2) and the y-axis equals .............. length unit. %
2 (a) 2 (b) 6 (c) 4 (d) 10 2
® ®
% 33 Distance between point (2 » — 3) and y-axis = - length units. %
e @2 (b)-3 ©113 @75 @
% 34 The distance between the point (3 s 4) and the origin point equals ............... %
2 @3 (b) 4 ©5 @7 2
® f - ®
% 35 The distance between the point (1/-5_ s—2 ) and origin point is SO S length unit. %
% (a) 2 (b) -2 (©)3 ' @8 %
% 36 The distance between the point (a » 0) and the point (0 »—1) equals’y 5 sthena=-------eeoeeeee %
% (a)2 (b) -2 ()2 @S5 %
® ®
® ®
® ®
® ®
® ®
® ®
® ®
® ®
® ®
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Essay problems:

Prove that : The straight line passing through the two points (2 s — 1) and (6 » 3) is

(82) (2) (e2) (32) (52) () (32)(32) 32) () (39) (32) (52 (32)(39) (&%) (32 (39) (32) (&2) () (39) (32) () (32) (39) (&%) () (32) (32) () (32) (39) (32) (&2) G2) 2) (22) ()9} 32) () (o) 39) (2 (0 ) B2 () o) o) B2 G0) 0) ) (e () () R o) o) () () &°)

1 | parallel to the straight line that makes an angle of measure 45° with the positive direction
of the X-axis. - (Kafr EI-Sheikh 2011
L If the straight line L, passes through the two points (3 » 1) and (2 » k) and the straight
line L, makes with the positive direction of the X-axis an angle whose measure is 45°
2 » then find k if the two straight lines L, and L, are :
(1) parallel (2) perpendicular (Aswan 2014) «0 52 »
3 [ If the points (0 5 1) 5 (A »3) and (2 » 5) are located on one straight line.
Then find the value of A (El-Gharbia 2014) « 1 »
4 AIfA(-15-1)»B(253)and C (6 »0) > prove that : the triangle ABC is
aright-angled triangle at B (Suez 2014)
5 Prove by using the slope that the points A (=1 53) sB (5 »1) »C (6 54) and
D (0 5 6) are the vertices of the rectangle ABCD (Beni Suef 2013)
In the drawn figure : P S
ABCD is a trapezoid where AB//CD »A (9 ,-2) sB (3 ,2)
6 | C(Xs—X)andD (4 ,-3)

FEEeEEEEEREEEEEEEEEE] 111 FEEEEEEEEEEEEEEEEEEE

Find the coordinates of the point C A

ws}
(82) (8) (2) (2] (5] 6 () () () ) () () () ) () (&) () () () () () () () (4 ) () () () ) (2) () 4 () (32) (4 82 (2) (&) () ) (2) () () ) (32 () () (2) () () () (2 () () (9} (0) ) (R0 (0 ) 0} (e ) () &%)

(Alex. 2014) « (1 s—1)»

Golilao Ghglllada Juoxi i
taaule’ aliso panlg usl
ajal CalySao Gulaig phgs



@{ Mathematics 3™ Prep 15" term

The Equation ©

§ the Straight Line Given its Slope qng the I“Tet‘cept d
€

FEREEEEEEEEEEE@@®@| Mr. Mahmoud B
Sheet (15)

Finding the slope of a straight line and the length of the
-~ intercepted part from y-axis.

i =1
its slope = 2

point (0 s—5)

For Example : -

-1 1
-2 2

@
®
6]
@
6]
@
6]
@
6]
@
6]
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®
®

If the equation of a straight line in the form : y=m X + ¢ » then :
- The slope of the straight line = m

_The length of the intercepted part from y-axis = |c |

and it passes through the point (0 5 c)

For Example : -

® The straight line whose equation is y = Lx47

and the intercepted part from y-axis = 7 length units and passes through the point (0 5 7)
e The straight line whose equationis y =3 X -5 »its slope = 3

and cuts from the negative side of y-axis a part of 5 length units and passes through the

If the equation of a straight line in the form:a X +by +¢c=0

,then t/he slope of the straight line =
and the straigﬁt liné cuts y-axis at the point (0 S )

i.e.The length of the intercepted part from y-axis =| _TC |

The straight line whose equation : X -2y +3=0

Its slope = —- = = and cut y-axis at the point (0 > %)

FEEaEEEEEREEEEEEEEEE] 112 FEEEEEEEEEEEEEEEEEEE
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i.e. The straight line intercepts a part of length equals % length unit from the positive

side of y-axis.
The straight line whose equation : 3 X +y+4=0
Its slope = — 3 and cut y-axis at the point (0 s —4)

I.e. The straight line intercepts a part of length equals 4 length units from the negative
side of y-axis.

m Finding the equation of the straight line given its slope
and the Iength of intercepted part of y-axis

The straight line whose slope = m and.cuts y-axis at the point (0 » c) its equation is in the form :

Bl The equation of the straight line which passes through the or1g1n pomt 0@ ,0)

is s where m is the slope of the straight line.
The equation of X-axis is ' . k] The equation of y-axis is

n The equation of the straight line parallel to X-axis and passes through the. pomt

0 50)is

. The equation of the straight line which is parallel to y-axis and passes through the

point (k 5 0) is

‘Choose the correct answer :

The straight line whose equation is 2 X — y + 4= O mtercepts a part from
1 y-axis of length ............. units.

(a) - 4 (b) 2 ___(c).—*l (@4

The straight line whose equatlon is y=2X= 6 Intercepts from the y-axis a part of
2 | length ... unit. ‘

(@) -6 - -3 L © 2 ()6

The straight line whose equation is y = % X + 2 intercepts from the y-axis
3 | apartoflength .o length unit.

(@)- 6 (®) = 2 © % ()2

EaEaEEEREEEEEEEEEEHEEERREEEEEEEHEEEHEEEHBEEEEEEAEEEAEEEAEEAGEEEAAEEE®)
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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@

®

® The straight line whose equation is : 5y =2 X + 10 intercepts a part from y-axis »
% 4 | the length of intercepted part is = ----oooevove length unit.

8 (a) 10 (b) 5 ()2 ()25

®

% The straight line whose equation is : y — 3 X = 6 intercepts from the y-axis

@ 5 | apartoflength -.oooooe units.

2 |@s6 (b)2 ©3 @ -+

®

% % The straight line : 4 y = 3 X + 16 intercepts from the y-axis a part of length

@ 6 | e length units.

% (a) 3 (b) 4 ©5 @16

® ‘ .

% ﬂmkmghﬁmemmm@ﬂﬁndyﬂmmwﬂwﬂm@Mhmy=SX—4apﬂ
@ 7 | length unit.

2 @1 ®) 5 (©4 @9

®

®

% 8 The straight line whose equationis y = X passing through the point ...............

E% (@) (1-0) b d,2) - (9050 (OX(ERY

% The equation of the straight line that passes through the point (1 5 3) and paralled
@ 9 | toX-axisis..........

®

@ @ X=1 (b) X=3 ©y=1 dy=3

®

% The equation of the straight line which passes through the point (2 s — 3) and

@ 40 | parallel to X-axisis ..............

2 |@x=—2  my=-3 (© x=2 @y=3

® _

% The equation of the straight line which passes through (-7 » 2) parallel to y-axis
@ 11| is oo _

® - - ' =7 d)x=-7

5 () X=2 b)X=-2 ©y= (d) X =-

®

% The equation of the straight line passing through the origin point and makes

@ 12 | anangle of measure 45° with the positive direction of X-axis is ..............

® ,

5 () X=1 b)y=1 ©y=X dy=-X

®

% ' The equation of the straight line when its slope equals 5 and intersects a positive
@ 13 | part from the y-axis that equals 7 units is ...............

2 @y=5X-7 (®y=7X+5 (©y=5X+7 (dy=7X-5
®

®

®

®
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The equation of the straight line whose slope is 1 s passes through the origin point

14 | 1S o,
(@) X=1 ®y=1 ©y=X dy=-X
The equation of the straight line whose slope = 2 and passes through the ofigin )
15 point 1S rreveereniennns .l‘ _ :
(a) X=2 (b)y=2 (©y=2% @y=7Xx
16 ) The slope of the straight line whose equatioh ccX+ay+b=0is ...

- _ b -
@ Op ©— @

Essay problems:

(22 (82)(32) (52) (2] () (32) (&%) (&) () (32) (&%) (&2 () (52) (&) ) () (s ) ) () () () (2) () () ) (2) (52 (6 ) () (2] &) (9] (32) (&) (8) 2) 0) (2) () (o0) () (32 89)

®
®
®
®
®
®
®
®
@
®
@
®
®
®
®
®
®
®
®
®
®
®
e
% Find the equation of the straight line if :

1
% L Tts slope = 2 and intercepts from the positive part of y-axis 7 units. (Suez 2015)
@
% Find the equation of the straight line :
@ 2 | Which cuts a part of length 3 units from the negative part of y-axis and is parallel to
B | the line whose equation: 2 X -3y =6 (EL-Beheira 2011)
® .
% 3 | Which passes through the point (2 s — 1) and its slope equals 2 (El-Kalyoubia 2011)
®
% 4 Passing throug}i the point (— 2 » 3) and perpendicular to the straight line whose
@ equation : y = 7X -5 7 (El-Dakahlia 2013)
i
% 5 Passing through the point (3 s—5) and it is parallel to the straight line : X +2y-7=0
® (Alexandria 2015)
T
% 6 Which passes through the point (3 » 2) and parallel to the straight line passing through the g
% two points (5 +6) and (- 1 52) (Helwan 2009)%
3 3
® 7 Passing through the point (1 s 2) and perpendicular to the straight line passing through @)
% the two points A(2 s—3)and B (5 s —4) (Red Sea 2013 — EI-Gharbia 2014 )%
®
% 8 Passing through the point (2 s — 2) and perpendicular to the straight line which makes %
@ an angle of measure 45° with the positive direction of X-axis (Luxor 2011) @)
% 9 Which passes through the two points (2 s~ 1) and (1 5 1) (El-Gharbia 2013) %
® ®
® ®
® ®
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® ®
® ®
o OO T~ 2
e 2
® Homework @
® ®
@ O T~ 5
e 2
@ ‘Choose the correct answer : ®
® ®
® _ fet ®
% 1 The slope of the straight line parallel to the straight line y + 2 =0equals .............. %
% (a)-1 ' (b) 0 o (©L (d) undefined. %
% If the straight line L is perpendicular to the straight line whose equation : y -2 X =7 %
@ 2 | »thentheslopeofLequals......... ®
% (a)3 (b) 2. (c) - % ) - % %
® ®
% The slope of straight line whose equationis: y=5—-3 XiS .............. %
g ° | @s ®-3 ©3 OF 2
® ®
% 4 The slope of the straight line whose equation : 2 X -3y +5=0 ---eoveeee %
o Ob= (b) =2 © % @ 3 @
® ®
% The slope of the straightline : 2y=6 X+ 1is.............. %
2 ° @3 (b) 3 ©)-3 @-+ s
® ®
% 6 The slope of straight line which is perpendicular to straightline : 2 X +3y=11is ... %
2 -2 3 -3
@ @ 3 (b) == © 5 (@ = 5
® 3 @
% The straight line whose equation is : 3 X -3 y + 5 = 0 makes a positive angle with %
% 7 the positive direction of X-axis s its measure = -......... (El-Monofia 2011) %
o (a) 30° (b) 45° (c) 60° (d) 90° 2
® ®
% If the the straight line y = X sin 30° + ¢ passing through point (4 5 6) » %
@ 8 then c = -voeveeeennnn. @
5 |@s ()4 © 4 @6 &
® ®
% 9 If the straight line a X — 4 y = 1 its slope equals —é— sthena=--ooono. | %
2 (2)—8 b) -2 ©)2 )8 2
® ®
® ®
® ®
® ®
® ®
® ®
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LIy P X+3 B@
% If the strai ®)9 7=0=thy—6=0- clo [
1 whi aight i hen : 18 r.
6 1 hich t line - ra=- perpendi Mahm
® passes thr whose AU icular oud J5
® ou equati § o the straiahe ®
® (a) 3 gh the t tion 1s : e strai ®
® wo points y=(a- @ ght @
6 ts (1 1) X 1 ®
@ th WO strai (b) 4 (358) allel t ®
@ enk = aight li s then th o the ®
@ (a) = N ines : X ( e val Straight . @
% . . +y=5 C)_4 ue of a = line %
and (E = e
® (B8] kX I-Sharki : ®
@ 13 If the tw (b)-1 + 2 yi= d)7 arkia 2009 ®
pe o strai 8 ar ) @
@ rpendi traigh e bo
® (a)—4 cular t lines : () th paral %
@ » then .3 x_ 1 lel »
% T k= 4y-3 %
14 & two strai B =0andk d)2 ®
8 the raight . 3 y+4 @
@ 0 oo lines : X_8= 0]
@ 1 5 Are and y = C x (EI—F(lv() %
® a of tri (b) +dar @4 um 2011
®) (2) 6 angle b bxc © perpe ) %
. b
® 1 3 Th (b) 5 straight li axc ®
®) 6|3x e area of fhes X =0 (El-Gh %
% —4y= the trian ' >y =0 db arbia 2008 0]
® @6 =X gleins (@4 22X +3 xd Y )
® E 0,y=0 qUareun' )’=6eq @
@ Ssad equal its whi (d) uals . ®
® y p )7 8§ reeeene chisb g @
% 3 roblem 7 ounded by th %
® 1 ind the equ S : (C) 12 © Stl'aight . ®)
@ W . ation lmes @
@ hi of th (EI-Sh @)
@ thro Ch pa [ St I (d arkia @
8 llgh the OS.SeS throu ralght lin ) — 6 2012) ®
8 Whi rigi : ght eif : @
% 2 anhlch pass n point he two poi %
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Prove that : The straight line AB s parallel to the straight line whose equation :

w

X-2y+8=0where A(2 s3)and B (-2 5 1) (El-Fayoum 2011)

Prove that : The straight line whose equation : 2 X + y + 8 = 0 is perpendicular to the

H

straight line passing through A (2 s3)and B (-2 5 1) (Aswan 2012)

If the straight line whose equation : 2 X -3 y — 6 = 0 cuts the X-axis at point A and the
y-axis at point B , find : (El-Sharkia 2013)

19))

(1) The coordinates of two points A and B

(2) The equation of the straight line passing through the midpoint of AB and parallel to

the y-axis.

If the straight line whose equation : a X + 2 y — 3 = 0 is parallel to the straight line which

»

passes through the two point (2 5 3) 5 (1 s 5) which lie on the same plane » thep
find the value of a (Souhag 2013) « 4 »

Find the equation of the axis of symmetry of XY > where X 3s—2)andY (— 54+6)

-

(El-Dakahlia 2012 — Port Said 2014)

LA Find the equation of the straight line which intercepts from the positive parts of the

o0

coordinate axes «x-axis and y-axis» two parts of lengths 4 and 9 length unit respectively.
(Assiut 2012)

AOB is an equilateral triangle , C is the

Midpoint of AB.

Then find :

The equation of the straight line OC
Where O is the origin point.

(o]
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Ll The opposite table represents a linear relation :
(1) Find the equation of the straight line.

(2) Find the length of the intercepted part from y-axis.
(3) Find the value of a

FEEREREEREREEEEE®E( Mr. Mahmoud B
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[ y=f0 | 1

3

(Alexandria 2015 — El-Kalyoubia 2013

o

-
-

In the opposite figure :

The points A (2 6) sO (0 50) s B (6 »2) and D
are vertices of the rhombus.

Find :

(1) The coordinates of the point D

(2) The equation of the straight line oD

(3) m (£ DOE)

(El-Sharkia 2014)

-
N

L In the opposite figure :
AB cuts y-axis at point A (0 » 8) and cuts X-axis point B
If tan (£ ABO) = 5 » find :
(1) First : m (£ BAb)
Second : The coordinate of B
(2) First : The slope of AB
Second : The equation of the straight line passes

through the point O and perpendicular to AB

A0 )

(El-Sharkia 2013)

B\
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LLI In the opposite figure :
The point C is the midpoint of AB where C (4 »3) :
(1) Find the coordinates of each of :
OsAand B
(2) Find the length of each of :
OA s OB »CA 5 CBand CO

(3) Find the slope of each of :
AB »OC > OA and OB |
(4) Find the equation of each of : AB and CO

OO~
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