[ The distance between two points

The distance between two points=

\/square of the difference between x—coordinates + square of the difference between ycoordinatié

If M(x,y,) and N(x,y,) The distance between them=
MN=N (%) +0,)

Examples
0 Ifa(l,2) b(46) find the distance @va and b(@h)
Sol

ab=~|(x%,) + By, =\/(1?6?ﬂ2 = N3 +(-4)
. <
2 Ifa(-1,2) ,b( the length of (ab )

Sol

ab\/(gmg Wy’ =\ 147 +(2-6)" = /(-5)+(-4)?
h unit

=+/41 \le

2 If a(-2,2) ,b(4,-6) find the distance between a and b

*

Sol

ab=~[(x x>+ @) =\(-2-4)’+2+6)* =\[(-6)’+(8)’ =10
length unit
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@ Ifa(-1,0) ,b(-4,6) find the length of ('ab )
Sol
ab=~[(x;x,)*+ @) =\ (1+4)7+(0-6)" =3 +(-6)

=45 _length unit ®®

(S)  find the distance between (-3,4)and the origs oz’g
0

Sol
the distance =\|(xx,)"+©,)° :\/('3'0)&2

\(3)+(-4)? =5 _length unit

©6)  find the distance betwe )and (0,12)

N\

the distance =/(x, 1) =\ (-5-0°+(0-12)° =

ESP+(12) Tength unit
(7) «fblﬁ),cﬁﬂ) prove that bc = 2ab
Sol
%xmm@mz =\[B-1)+(1-2)* =\J2)*+(-1)?
=\/§ length unit
be=n(x 3,2+ (09, =\(1-5)7+(2-47 =\ (-4 +(-2)?

=2\/§ length unit
Then bc = 2ab
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& Ifa(l,2),b(x,6) and the length of (‘ab ) = 5 unates
Find the value of x

Sol
ab=\[{er2)+ 0 =127 +(2-6) =\(Ix) +16 @\
\(1-x)?+16 =5 squaring the two sides “ 7 O

(x+y
4 ope
(] _x)Z +]6 = 25 Square Z&Zﬁnst second
Square the secon
yZ

1-2x +x°> +16 = 25 xf 2

/

x*—2x +17-25=0

x’=2x -8=0 (x—4)(x+2) %@

x=4 orx=-2
©)  Ifa(-1,2) ,b(: 6)@ Se length of ('ab ) = \/7 unites

Find the v
6 Sol

6 = \/ﬂ squaring the two sides

/(x +y)’ =

Square the first * 2frist second

XZ—ZX + ] 7_41 — 0 Square the second

X2£ 2xy +y?

-2x-24=0  (x—6)(x+4)=0 -

x=6 orx=-4

M.R // Abdelrahman Tolba
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10) If a(x,3) ,b(3,2),¢(5,1) and bc = ab Find the value of x
Sol
ab=n|(x ;) + @) =N (x-3)"+(3-2)" =\ (x-3)*+(1)*

o=l + 9. =G5+ (21 = 27+ (1) @

=\/§ length unit
Stnce bc = ab then \/ (x-3)°+ (1) \/g squaring th%des
(x-3)°+(1) =

X2—6X +94+1= 5 e lhefrst + 2frist second

quare the second

x—6x +10-5=0 Xt 20y 447
X=6x +5=0 (x-3)(x-2)=0 \Q
x=3 orx=2 @'

The distance betwe oint (3,-5)and x-axis = 5
The distance e point (2,-3)and y-axis = 2

To prove that e point (A,B,C)collinear (they tic on the same straight line)

The great\wsta ce = the sum of the two other distance

E!) prove that the points A(1,2),B(2,4) and C(4,8) are

*

collinear

Sol

AB=N(xrx,) + 0y, =\(1-2)'+(2-4) =~\[C1)+(-2)° =\5
AC=\(xx) '+ @) =\(1-47+(2-8) =3/ +(-6)
=\45 =3\
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BCZ\/(xz—x1>2+ @2‘3’1)2 :\/(2'4)2"‘(4'8)2 =\ (-2)'+(-4)

=20 =2

\/5 AB + BC =[5 +21/5 =3\/5 =AC

Then A,B and C are collinear
(12) prove that the points A(4,3),B(1,1) and C(-5,-3) are @v

collinear \Q

O

\/7

Sol
AB=\/(x2—x1)2+(yz—y1)2 :\/(4'])2+(3'1)2 =\(3) =+
=1\/13

AC=\/(x2—x])2+ 6’2‘3’1)2 :\/(4 ‘|‘5)2+ 3+ 2 ;5 (9)2"‘ (6)2

=\[117 =3:[13

BC=A[(xrx,) "+, =\(1 @’( +3)" = \(6)+(4)
=\[52 =2\/13 Axﬁ I3 +2013 =3\I3 =AC
r

Then A,B and C an c@

0

To prove th

The circ

center is X‘w rove MA= MB = MC =1”(the radius of the circle )

of the circle =nr

ee point (A,B,C)lie on the same circle whose

rence of the circle =2mnr

2

*

(13) prove that the points A(-1,1),B(0,4) and C(3,1) lie on

the circle whose center M(1,2) and find its area where

m =

3.14

S|
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MA=\[(c%,+ @) =\[(1+1)7+2-17 =27 +(1)} =[S
MB=\[(xc-x)"+ 0y’ =\[(1-0+(24) =) +(2) =5
MC=\[(xx)+ ()’ =\(T3)+(2-1) =2 +(1) =\5 )
MA= MB = MC =[5 then (A,B,C)lie on the same C”\Q

whose center 1s M

The area of the circle =mr* =3.14 (\fS )?=185. 7@

(14) prove that the points A(3,-1),B(-4,6 (2,-2) lie

on the circle whose center M (-‘@!1 find 1ts

circumference where

g

MA=A(x 2, + @) +1)7+(-2-17 = @) +(-3) =S
MB= \/(x —x,)° =\J(-1+4)+(2-6) =\ 3)+ (-4} =5
6»2

=~/(x 2P+ (2427 = (-3 +(4) =5
% =Sthen (A,B,C)lie on the same circle

whose risM

@-ﬁvcumference of the circle =2nr =2(3.14) (5) =31.4

length unit
 To identify the type of the triangle (ABC) we find AB , BC and AC

And if (1) AB=BC=AC (triangle ABC 1s equilateral

(2) AB=BC#AC (triangle ABC 1s 1isosceles )(or any another two
sides)

(3) AB ZBC#AC (triangle ABC s scalene )
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Prove that : A ABC is isosceles triangle :A(3,5) ,B(5,1) C(1,1)

Sol
AB=NGs ) 709 =G5 +5-1) =N+ @ =25 (O
BC=(x, %, +@ry,) =\ (-1 +(I-17 = \J4)+(0) =4 \

AC= \/(xz—x1)2+6’2 ) \/(3 1Y+(5-1) = \/(2)2"‘(4 @
Then AB=AC#BC A ABC is isosceles triangle

Prove that : A ABC 1s equilateral @'
triangle :A(5,0) ,B(7,2A/3 ) C(3, QQ\@
AB=N(xx)'+(ry,) 5 +(0-2/3 )7 = \[(-27+12 =4

BC=[(x;x,+ (- 3P H2N3-2\3 ) =@+ 0) =4

=/ (5-3)%4(0-27/3 ) = \[(-2)+12 =4
(triangle ABC 1s equilateral

@etk t :A ABC s isosceles triangle :A(-2,4) ,B(3,-1) C(4,5)
Sol

AB=[(x 5,7+, =A\[(-2-37+(@+1) =[5 +(5) =52
BC=[(x,x,+( -y, =N G4 +(1-57 = \[(-1)’+(-6) =\[37
AC=N(crx, )+ 09,0 =N2-47+3#5) = N1/ +(-6) =\[37

Then ABEAC=BC A ABC is isosceles triangle
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M.R // Abdelrahman Tolba

——




To identify the type of the triangle (ABC) we find AB , BC and AC

And if (1) (AC)*=(BC)*+(AB)* (triangle ABC is right angle triangle
(2) (AC)Y’<(BC)*+(AB)? (triangle ABC a cute angle triangle ) 0,
(3) (AC)*>(BC)*+(AB)? (triangle ABC s a obtuse angle m’ar@

£O"

Prove that : A ABC 1s right angle triangle :A4 (3,2) C(-

3,4) and find its area @
s ;®
A NT

AB==~(4-3+(5-2 =\(1)*+ 0 mip (AB)*=10
BC==A[3+3)’+(2-4)" = +(6)” =\/40"(BC)*=40

AC= =d(4+3>2+(5-e Y+ (72 =A[50 wap (AC)*=50

2

Then (AC)*=(. (triangle ABC 1s a right angle

triangle ) ?\
The ar, heriangle = half the base by its height

\
Q“\ =5 (\H0)([10) =10 e

&
Prove that : A ABC 1s a obtuse angle triangle: A(5,4) ,B(3, 2)

C(1,3) Sol

AB==~(5-3)+(#2) =~(2)+(2) =\ mp(AB)’=8
BC==\[(3-1)"+(2-3)" = \[2)'+(-1)’ =5 m¥BC)’=5
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AC==~[(5-1+4-3) =\J4)+(1)’ =\[17 wap (AC)’=17
(AC)*>(BC)’+(AB)’ (triangle ABC is a obtuse angle triangle )

Prove that : A ABC is a obtuse angle triangle: A(4,5) ,B(6, 2) @

C(3,3) Sol @

AB==r[(#-6)+(5-2)" = (-2 +(3)’ =\[13wp (AB)’AL3 O
BC==n(6-32+(2-3)? =\[(3)*+(-1)* =~[10m (BC)*=10
AC==A[4-37+(5-3) =\[(1)+(2) =[5 =
(AB)*>(BC)*+(AC)’ (triangle ABC 1is ’@

To prove that the quadrilateral A%\

(1) Parallelogram (AB =CD}®’ AD)

(2) Rectangle (AB =CD?sé; ZAD) and AC =BD)

(3) Rhombus (AB = C=AD) and( AC# BD)

4) =BC=AD) and(AC= BD)
Prove that | ts A(-2,5), B(3,3), C(-4,2), D(-9,4)

\\ AYe vertices of a Parallelogram
Q-

AB=Ax ) + 0,37 =237+ (53 =[5+ =9
CD=A(x,,)+(r9,) =NC4+97+(2-4) = \[(5)7+(2) =29
BC=\[(x =, +@y,) =\NG+47+(3-2) = \[(77+(1)? =[50
AD=N(x %)+ 09, =NC2+9Y+(5-4Y =77 +(1) =50
Then (AB =CD) ,,(BC=AD) ABCD 1s Parallelogram
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Prove that :the points A(1,4), B(4,9), C(-1,12), D(-4,7)
Are vertices of a square and find its area

Sol

AB=A(x %)+ 09, =N(1-4)+#9) = \[(-5+(-3)
CD=~[(x,x,)+ @y, =N[1+4)7+(12-7)* = B3 +(5’ 2$
BC=(x,x,) + () =\(#+1)+(9-12)" = J(S)—Z!(%\
AD=(xrx )+ (9, =NA+4)7+ 37 = )2 =34
The diagonals %

AC=[(x 5,7 +@,) =\(1+1)+(4 2)+(-8) =A/68

BD=\[(x %)+, =\ (4+4) NOW = /(-8 +(2)* =\/68
Then (AB =CD= BC{@MLAC = BD

ABCD 1s square

Area of the sq‘ \34)? = 34

(15) Prove\tha thepomtsA(S 3), B(6,-2), C(1,-1), D(0,4)
xxemces of a rhombus and find its area

< o
%)+ @) =N (5-6)+(3+2)7 = \J(-1)*+(5) =+[26

CD=[(x %)+, =\J(1-0)+(-1-4) = \[(1)’+(-5) =726
BC=[(x, %)+ @, =\(6-17+(-2+1) = \J(1)+(5) =\[26
AD =[x, +0ry,) =N(G-07+(3-4) = \[1)+(5) =26
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The diagonals

AC=\(er,) +0r9)’ =N-17+G+1) = @ +(#) =h/2

BD=\[(x,x,)+@r,)” =\[(6-0°+(-2-4)* = \[(6)+(-6)* =6
Then (AB =CD=BC=AD)and AC # BD

~ ABCD 1s rhombus

Area of the rhombus = (half the produc,@o diagonal)
1

Area of the rhombus =7 X 42 @\=24
B(4’5)’ C(1,8), D('3’4)

(16) Prove that :the pos R
Are vertices Ofé r@XVe

ol

AB=\[(xx, =\[(0-4)+(1-57 = \[(-47+(4) =42
cD =&I>Z ;@Z—yﬂz A3 +E4 =W+ A7 =h2
E¥,)+ ) =\ A1 +(5-8) =GP +G) =32

=022+ 0, =\O+3V+(1-4) =[G +(3) =32

.
The diagonals

AC=N () + 03" =N(O-1+(1-8) =1 +(7) =5\2

BD=A(x,x,+ @y, =\(4+3)"+(5-4) = \[(7)’+(1)} =5\]2
Then (AB =CD,BC=AD)and AC = BD ABCD is rectangle
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[ The two co-ordinate of the mid-point line segment J

If A(x,y,;) and B(x,Y,)
TX +
The two co-ordinate of the mid-point = (x : P 2 = 2y2 )

Calculate co-ordinate of point C the mid-point of AB

(1) A(2,4),B16,0)

Sk O
+
The two co-ordinate of the mid-point =(X L sz ,y] 2
+6 440
c =320 =42) O

(2) A(7,-5),B(-3,5)
E (X, v+,
(x 2 5

The two co-ordinate of the mid- = o)

3) AG,-6),

The t korginate of the mid-point
2 _ 3-3 -6+46

2 5 2 ) =(0) 0)
@ A(7,-6),B(-1,0)
Sol

The two co-ordinate of the mid-point

/-1 -6+0
C :( 2 > 2 ) :(3;_3)

_(xl+x2 y1+y2)
2 2 2
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(S) If C(10,-4) is the mid-point of AB where A(4,-2)
(6) Find The two co-ordinate of B
Sol
Vi ty,

+x
The two co-ordinate of the mid-point =(X L 2 - s )

_ A4x 24y \Q
(]0)_4) _( 2 2 ) O
dx _ 2ty _ &
7 =10 P =4
4+x = 20 —24y = —%Q

x =20-4=16 y=-8
x=16 é?g——
B
it

(7) IfC(1,2) is the m@ of AB where A(x,1)
B(=3,y)Find The 7)(6 and y
Sol

+x, v+
The two co—wf the mid-point =(X : b 22 ,yl 2y2 )
-3 1+y
\2) =
1

\ )
14y
b =2
I+y =4
y=4-]=-3

y=-3
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(8) A(1,-6) ,B(9,2) find co-ordinate of the points which
divide AB into four equal parts
Sol

Let C 1s the mid-point of AB
+X +
The two co-ordinate of the mid-point =(X L > 2 ,y 1y 2 \Q

+9 -6+4+2 0—4
C=(5""5")=(7.5)=(5-2)

Let D 1s the mid-point of AC

The two co-ordinate of the mid-point

p— (£S5 62 8 \Q

2’2)(2

Let E 1s the mid-poin 0

The two co-or. e mid-point

E = (i{i ) (7,0)

If :@'a diameter in the circle M then M is the mid-point of AB
\

(9Q+x2 y1+y2)
2 > 2

(9) If: AB is a diameter in the circle M where A(4,-1) B(-
2,7)

Find the co-ordinate of M , then find the circumference and

the area of the circle

Sol
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_l_
The two co-ordinate of the mid-point AB =(X : 2 L ,y]
4-2 -1+7 6
M:(Z > ) )25)5):(])3)

To find the circumference and the area of the circle @
We find the length of the radius by the distance between two \Q

the radius = AM =BM =r

1”=AM=\/(x2—x])2+ 6’2‘3’1)2 =\/(4‘])2+ (-1-3) = \/(3)2"' (-4)°

The circumference of the circle =2mr= 2(3.14 =314

The area of the circle =nr* =(3.14)(5)*=7

(10) Prove the points A(2,1),B(5,-1 ,D(3,7)are
vertices of a parallelogram

" The two diagonals ar. d BD

+ +
The two co-ordinate &d—poim AC = (X] : X , y; 23’2 )
_ 26 1+5Q

‘2 ?‘ 2)=(43)
+x, v+
The t -ordinate of the mid-point BD =(X : sz ,y 1

> )

A\

S 6
) =605)=(43)

’ the mid-point AC and s the same mid-point BD .« The two diagonals bisect each other

.". ABCD is parallelogram

(11) If ABCD is parallelogram where A(3,-1),B(-5,2),C(-2,4)
Find The two co-ordinate of D
Sol

D s s s s s £ £ £ 5> 55 65 &0 &0 &8O &> 4
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Let D(x,y)

. ABCD is parallelogram .". The two diagonals bisect each other

" the mid-point AC s the same mud-point BD

V,+y @

The two co-ordinate of the mid-point AC =
-2 -1+4 3
I, ) = (1)5)

The two co-ordinate of the mid-point BD =

S+x 2+y
=( 2 > 2 )

. the mid-point AC s th mid-point BD

3%

The two co-ordinate of D(6,1)
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(12) If ABCD is rhombus where A(3,2),B(4,-3),C(-1,-2)
D(-2,3) find
(1) The two co-ordinate of the point of intersection The two diagonals

(2) the area of rhombus

.= ABCD 1s rhombus

.« The two diagonals bisect each other

" the mid-point AC s the same mid-poi@

_I_
The two co-ordinate of the mid-point ACYL= 5 : ,yl 2y2 )

~1 2-2
=72 ) =00 rS.Q
To find the area of rhombﬁ\éxngzh of The two diagonals by the

distance between two poi
Ac=/(xx,)*+ G+1)7+2+2)7 =4 +4) =42

BD= =\[(4+2)+(3-37 =6/ +(-6) =6\]2
the ar\ rhogbus = half the product of its two diagonal s

1
@a f rthombus=> X4\[2 ¥ 6\[2 =24

IS
(13) Prove the points A(6,0),B(2,-4),C(-4,2) are vertices of
a right angle triangle at B then find The two co-ordinate of D

that make the figure ABCD is rectangle
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AB==-[(6-2)+(0+4) = \J(4)’+(4)’ =\/32 "™¥(4B)’=32
BC==~2+4)+(-4-2)> = \[(-6)*+(6)? =72 (BC)’=72
AC==|(6+4)+(2-0) =~(10)*+(2)* =104 w (AC)*=104
Then (AC)*=(BC)*+(AB)? (triangle ABC is a right angle triangle )
Let D(x,y)

" ABCD s rectangle .’ The two diagonals bisect each other \Q

" the mid-point AC s the same mid-point BD
(X 1 TX Y
2 5

The two co-ordinate of the mid-point AC =

A5 ) @’Q

+X +
The two co-ordinate of the mid-poin » = 2 - ,yl 23’2 )

P )

+x 4+y

S the mid-point/l \Ssame mid-point BD

4+y
(])])_ > 2 )
+y
2
-4+y=2
y=2+4
y=06

=1

TS
The two co-ordinate of D =(0,6)
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Prove the points A(-3,0),B(3,4),C(1,-6) are vertices of
Isosceles triangle then find The length of the line segment drown
from A to BC
Sol

AB=N[(:3-3)7+(0-4) =~-6)+(-4)" =\[52
BC=~(3-1+4+6)* = \[(2)>+(10)* =A]104
Ac‘wvzf+m+@2 4P+ (6) =\[52

s AB =AC A ABC Isosceles

AABC and AD . BC

5D the @mt CB

v+,

_|_
Thetwoco%\ themzdpothB (xlzxz, 5 )
+1\ 4
ALY -1

( 27 +(0+1) = (5P +(1) =\[26
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[ The slope of straight line }

The slope of straight line passing through two points

Y=V

(X1py1) (Xpy,) = X X

Find The slope of straight line Find The slope o:%ht line

passing through (3,1) (4,2) —1) (2,3)

4 A
m — =undefined
Find The slope of strag, I@ : Find The slope of straight line

passing through, ( passing through (=273 ) (1,4\[3)

— 43—\
m_y2y1 \/_ \/__

T x~x, 142

d The slope of straight line | Find The slope of straight line

passing through (—1,3) (2,3) passing through (-3,4) and the
sol origin point

V=Y -3 0

m=y x, =241 17
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if The slope of straight line passing through (-1,2) ,(3,a) = 2
find the value of a
sol

Yy, a2 a2
M= x—x,  3+1 " 4

a—2
7 =2 then a-2 =8 then a= 10

andm = 2

s @ @«C

21 ) Find The slope of the straight line which make an angle

* . .. . . .
of measure (0) with the positive direction of the x axis

" The slope of a straight line =tan E ,E=0
.« The slope of a straight line = tan 0 = 0
.+ The slope of a straight line= 0
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(2) Find The slope of the straight line which make an angle
of measure (30) with the positive direction of the x axis
sol

" The slope of a straight line = tan E ,E = 30

NG

.+ The slope of a straight line = tan 30 = 3

. 3
.« The slope of a straight line = lg

(3) Find The slope of the straight ich make an angle

of measure (45) with the%g'tz direction of the x axis
The slope of a straight \Xan E E=45

.« The slope of a stm@ne =tan 45 =1
. The slope<a ht line=1

4) d The slope of the straight line which make an angle
Q of measure (60) with the positive direction of the x axis

sol

o
" The slope of a straight line = tan E ,E = 60

.. The slope of a straight line = tan 60 = /3
.« The slope of a straight line= (3
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(5) Find The slope of the straight line which make an angle
of measure (90) with the positive direction of the x axis
sol
" The slope of a straight line = tan E ,E = 90
.+ The slope of a straight line = tan 90 = unknown

.+ The slope of a straight line= unknown

(6) Find The slope of the straight line ake an angle

of measure (135) with the posi'@ection of the x axis
" The slope of a straight line @: E =135

@ Find the WT;"%?PMMW angle that the straight line makes to the x - axis if m

=1.4B65 { 15 the slope) .

ATanE=14800  SomiZB)=56'4 13

B @ @

)
)
)
)
)
)
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To prove that three points (a ,b, ¢ ) are lying on the same straight
line : we prove The slope of the straight line (ab)

= The slope of the straight line (bc)

(1) prove that the points A(1,2),B(2,4) and C(4,8) are
collinear
sol

y—y;, 42 .
szpéézkfz S M(ab)=

oz §4 (Q’
bt
“ M(ab) = M(bc)
"\ (a,b, ¢ ) are lying on the @%nght line

(2) Ifthe pomt A (=2,7) and C(3,y) are lying on the

same strai ne f nd the value of y
% sol

yz yz /-1

Eg( _ =7 4 =—]1 .. M(AB)=-1
(BC)_yz yz y_7

- 3+2

 (A,B, C) are lying on the same straight line
.« M(AB) = M(BC)

Y-7=-5 . Y=2
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If The slope of straight line passing through (1,-2) (5,y)
=3 find the value of y

sol

,m_yz_yz _y+2
Cx—x, S5-I

" and the slope =3

S = Seoy+2 =12

If the point A(1,7),B(~1,5) and C(4,2

%
Vr—V; 5-7 v

M(AB)Z —

XX, -I\i
=3
5

SMBO=" %
-+ M(AB) § M@)
\A
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g reLation vetwee Z z e TWO_paraiie

IfL,// L, then m,= m,

(1f two straight lines are parallel then their slopes are equal)

If m,=m, then L,// L,
(if two straight lines have equal slopes then the two straight lines ar@

Prove that the straight line passing through (4,266)pa;allel

the straight line passing through (0,5) (~1,1) @

oy, 62 ®
m;=

X x1_54_4

hat trazght line passing through (2,—1)
llel the straight line which make an angle of measure
wzth the positive direction of the x axis
sol

‘m V=Y _3+] _
= x—x, 62

wm,=tan 45 = 1

“m,=m, .. L,)//L,




The slope of the straight line parallel the x—axis =0

I
The slope of the straight line parallel the y—axis is unknown =0

(1) If the slope of the straight line passing through (a,7) (3,5)parall l&
the y—axis then find the value of a &C\

a 1
*.* The slope of the straight line parallel tk@ 1S unknown =

5-7 1
3

C3aT rao i
(1) If the slope of the st se passing through (4,2) (=5,b)parallel

the x—axis then e value of b

.. N y] _ b_2
%slope of the straight line parallel the x—axis =0

¢ b2 . :
5 =0 S b2=0 - b=2

th&oin@t A(l,S5),B(x—1,3), C(4,7), D(2,1) four points satisfy
AD//BC  find the value of x

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
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If:L, . L, -'-ml xm, =—I

If the two straight line are perpendiculc@ve product of the slopes of the
perpendicular straight line =—1

If mxm,=-1 -+L,. Q\K

If The product of the gl e perpendicular straight line =-1 then the

two straight line a

Prove t%&e straight line passing through (~3,4) (~=3,—2)

di ular the straight line passing through (1,2) (-3,2)

*
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Prove that the straight line passing through (4,3\/§ ) (5,2\/§ )
Perpendicular the straight line which make an angle of measure

(30) with the positive direction of the x axis

m,=tan E and E =30

m,=tan 30 =\/% Q

B m] sz :_] '.' L] - LZ

If L, straight line passing through @x}and L, straight line

which make an angle of (45) with the positive direction

.
L, //L, « m, =m,

. 7/’/llx7/’/l2 =—] ()

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
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Find the measure of the positive angle which the straight line
passing through (4,3) (2,-5)
sol

V=V _'5'3
Cxx, 2-4

wE=shift tan 4 =

=4

If: the points A(3,-1), B(x,3), C(5,3) Are v(b’;Qof a right
angle triangle at A find the value of 3@

To prove that ABCD 1s parallelogram we prove that each two
opposite sides are parallel (m(AB)= m(CD) and m(BC)=m(AD))

30| M.R // Abdelrahman Tolba
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Prove that :the points A(-2,5), B(3,3), C(-4,2), D(-9,4)
Are vertices of a Parallelogram

Sol
Y=Y 3-5 -2

CmAB) =y Ty T 34275

V=Y 4-2 -2

©m(D) = Xx—-x; -9+4 =S

" m(AB) = m(CD)

. Y=y
" mBC) =y Ty T 43

. VY
SmAD) =7y "y =

From (1) and (2)

Two proxmat BCD 1s rectangle we prove ABCD 1s

and m(AB )X m(BC) = -1 and m(AD)X m(DC) = -1

par?logr

Prove that -the points A(-1,3), B(5,1), C(6,4), D(0,6)

Are vertices of a rectangle
Sol

Yy 13 -

CmAB) =y T T 54173
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.. YV _6'4 L
“mCD) =y T =067 3
" m(AB) = m(CD)

.. V=Y .
“mBO) =y Tk T 65T

.. V=Y 0-3
TmAD) =y T 0+1 T

“+ m(BC) = m(AD)
From (1) and (2) ABCD 1s parallelogram

“m(AB )X m(BC) =3 X% =-1 .. m(AB’%) = .
1

vmmDmnme=3%§=4 L{é%ﬂ

. ABCD is rectangle

Two prove that ABCD 1s (papdxitm we prove there is two opposite

V’#' A

e vertices of a trapezium

Sol

g Yoy 60 :
S mAD) =" =7 =3 m(AB)% m(CD) - ABACD

From (1) and (2) ABCD 1s a trapezium

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
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Two prove that ABCD 1s square we prove ABCD 1s rectangle and

its diagonals are perpendicular

Are vertices of a square

Sol O
yz yl 3+l 4 &

- m(AB) = ~2+173

Prove that :the points A(-1,-1), B(2,3), C(6,0), D(3,-4) \Q

yzyz _4-0 4 @,Q

- m(CD) = =363

0-3 -3
- m(BC) = yz Vi _62_4

" m(AD) = y2 yz . E
AB//CD

" m(AB) = m(C

" m(BC)= BC//AD
ABCDz elogram
4 .
m@‘ m(BC) = 3 X? " m(AB )X m(BC) =

D)X m(DC) = 3 X? =-1 .. mAD)X m(DC)=-1

* . ABCD is rectangle
Its two diagonal

" m(AC) = yz Y

- X;

y Yy
. M(BD) — XII = 3.2
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1 :
" m(AC)X m(BD) = —7X-7= -1 . m(AD)X m(DC)=-1...(2)
ABCD 1s a square

[The equation of the straight line given its slope and its y-intercept

Remember

The slope of straight line passing through two points &O

V=Y
(X1y;1) (Xy,) = X, X

The slope of a straight line = tan E ’QQ

D If the equation of the straight line m:y =mx +c

(1) The slope of the straight l@ m
(2) The length of the ¢ d part of y-axis =|c|
(3) the straight lin through (O,c)

Find t and the intercepted of y-axis for each the
followr tnght line
y=5x-3

we should write any equation at the form y = mx +c
woy=5x-3
The slope of the straight line = m =5
The length of the intercepted part of y-axis = ¢ = 3
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(2) 2y=4—x

we should write any equation at the form y = mx +c

: I
Cy=4x *2 .. y=2-5X

The slope of the straight line = m =

.« The length of the intercepted part of y- ==
(3) 2x—3y—-6=0 ,§

we should write any equation

The slope tnght line =m =

?\ the intercepted part 0f y-axis = ¢ = 2

4)

<1 ‘L sol
should write any equation at the form y = mx +c

*x oy Ly x
..2+3=] e 3:]—2 X3

. 3
: y—3—2x

3
The slope of the straight line = m =
The length of the intercepted part of y-axis = ¢ =3
35| M.R // Abdelralman Tolba 01024461231
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If the equation of the straight line n the form : ax +by +c=0

. . -coeffictentof x  -a
1. The slope of the straight line= i o b

-absolute tearm | C
coefficient of y

3. the straight line passes through (0, —%) & :

2. The length of the intercepted part of y-axis =

following straight line

Find the slope and the intercepted of @@e’mh the

(1) y+x-1=10

sol

. -coeffictent of x  -a
. The slope of the &, = coefficient ofy ~ b =-1
. c

« The length %reepzed part of y-axis = ?(Z))Z](;‘lilzgntf CZZZ :l_z‘ =1

Q@» 2x+5y-15= 0

*

. ) iont D
. The slope of the straight line= Ezgfﬁizz; Zﬁf = —Z ==

-absolute tearm J{Q \ —3

" The length of the intercepted part of y-axis = ~_ ficient ofy —1 § 17—
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Prove that the two straight line :
2x -3y+5 =0 ,, 4x -6y +1 = 0 are parallel
Sol
-coefficient of x ﬁ -2 2

M= coefficient of y — ~ 373
-coefficient of x -a -4 2

M= coefficientofy — b -6 3
“om, =m, .. the two straight line@\pamllel

A

Prove that the two straight line :
6x -3y+5 =0 ,,y = 2x +7

M= coeﬂzczent of v

-coefficient of x 4@

=
omy = 6% two straight line are parallel

Prove the straight line passing through (2,5) (-3,1)parallel
@u’%t line which its equation : 4x =S5y +7 =0
Sol

2
Y- yz 1-5

.. _4
"M T x—x, T -3-275
—coefficientof x -a -4 4

= coefficientofy — b -5 _ 5

m, -+ the two straight line are parallel
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Prove that the straight line passing through (2,3) (-2,1)perpendicular to
the straight line which its equation : 2x +y +8 =0

Sol

V=YV -3 1

M T x, T 2272
. _-coefficientof x  -a 5
M= coefficient of y — b %

1
...mlx m2= ?X'Zz '] @
.+ the two straight line are lﬁwular

If the straight line padSsing thvough (0,1) (3,3)parallel the
straight line whiched ation : ax -6y +5 =0

Find the v$~
NS
] —x;, 3-0 3

%_—coeﬁ%ient ofx -a -a a

. 27 coefficientofy — b -6 6

" the two straight line are parallel .. m;, = m,

" 3a=12 3
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If the straight line passing through (-1,3) (1,y)parallel the
straight line which its equation : 6x —4y +1 =0
Find the value of a

. 2 ) B Ux® N Ut |
"M T x—x, 141 2

. -coefficient of x
M= coefficient of y ~

" the two straight line are parallel

If the straight li +1 =0 parallel the straight line
cS5x -2y + ind the value of a
Sol

o -coefficient of x
M= coefficient of y —

" the two straight line are parallel .. m, = m,

5 .
3 v a=10

. a
4
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If the straight line passing through (0,1) (3,3 ))perpendicular to the
straight line : ax -6y +5 =0 Find the value of a
Sol

e Yy 3L 2
"M T x—x,” 3-0 3

. _-coeffictentof x - -a @
M= coefficientofy — b -6 6

" the two straight line are perpendicular % m, =-1
3 X g =2a= 18 Q

a =9
finding the equation of the strX&’inggiven its slope and the length of

intercepted part of y —axs

the straight line 3 slope = m and cuts y-axis at the point
»in the form :y = mx +c

d théequation of the straight line whose slope = 2 and cuts
é@,at the point (0,3)

sol
.
m=2 and c¢c=3
oy =mx +c Loy =2x +3
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Find the equation of the straight line whose slope = 2 and cuts
y-axis at the point (0,3)
sol

m=2 and c¢=3 @
N Sy =2x +3

« Yy =mx tc

Find the equation of the straight line whose slope = 3&6

intercepts from the positive part of y-axis 3 unit

sol
' m=3 and ¢ =3 @Q

intercepts from the negative pa x1s 3 unit

Yy =mx +c vy =3x +3
Find the equation of the straigthe slope = 2 and

{S_
m=2and c¢=-3 \
: '&Zx—3

oy =mx +c

Remark
(1) the equatf of the straight line passing through the origin point is Y = mx

\tke equation of x- axisisy= 0

(2)
23} the equation of y- axisis x= 0

o Find the equation of the straight line passing through
the origin point and makes an angle of measure (135)
with the positive direction of x —axis

sol
“m=tanEand E =135 .. m=tan 135 =-1
the equation of the straight line passing through the origin point is Y = mx
" p=x
41 | M.R // Abdelrahman Tolba
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Find the equation of the straight line passing through (0,5 )
And its slope = 2
sol

“m=2 andy =mx +c
Sy =2x+c and passing through (0,5 )
S 5=20)+c =S5 oy =2x+5

Find the equation of the straight line passz‘aﬁ
And parallel the straight line x4 2y—7
sol

" they are parallel straight lmiée there slopes are equal

_ -coefficient of x  -a

m= coefficient of y — b
>

andy = mx +c

ing through(3,-5 )
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Find the equation of the straight line passing through (3,2 )
And parallel the straight line passing through the two points
(5,6) )('I,Z)

o (o
" they are parallel straight lines then there slopes are eqn@

Yy 26 2

M=y x, T 1573 &O

andy = mx +c

: 2 :
--2=§ 3)+c .c=0

Sy =%x \g’bv

Find the equation o tyght line passing through (1,2)
And perpendicular straight line passing through the
)

two points_ Z,&@-
v sol
the< Ere papendicular straight lines
y, -4+3 -1 :
o = MY ="5, =3 the perpendicular slope = 3
@ andy = mx +c
=3x +c and passing through(l,2 )

Y
L2=3()+c oc=-I
Sy =3x—1

Find the equation of the straight line passing through the two
pOintS (2,'1) )(]’] )
sol
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y—y, 1+1
Cm x22— x], =7, =2 andy=mx +c

Sy =—2x +c and any point satisfy the equation
Sl =-2(1) +c Seoc =3

C. y :—Zx —|—3 @
ok

Find the equation of the straight line the perpends
From its midpoint :A(-3,6),B(2,1)

sol Q
1-6 .

Com = 3;622 24 =513 =—1 the perpend @dope =]
Y=mx+c y=x+4c

the straight line the perpendicul From its midpoint

$+2, 6+1
The two co-ordinate of the mid- p(@ 2 5 )= ( 259 )
Ty =x+c L @\ +

Find the eq% the axis of symmetry of XY
: X= 3\<} and Y = (-5,6)
sol
+2
Q m = 3;22 o™ é 53 =1 the perpendicular slope =

Y=mx+c y=ux+c o
the straight line the perpendicular to XY From its midpoint

3-5 -2 +6
The two co-ordinate of the mid-point =(—", —)=(-1,2)

Yy=x+4c S2=-1+c¢c .= 3..y—x+3

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)




0 fA(-3,4),8(,-1),C3, 5 find the equation of the straight line passing through the I
vertex A and bisecting B¢\

< Snluhﬂn

Then'uclpmntuf BC = Ts —}‘ (3 ;._JL=(4 2)

24

. The slope of the required strmght line = —=

Vysmx+c y“-xﬂ:

" The point of A {3, 4 through the straight fine, so il

e;_;mn (-3, 4) passes mugh e straight line, 50 | @& ega

* 7
dy=

i =?:¢3+c i =T+{: il

. The equation of the straight line is written as in\@u and by the

multyipling two sides in 7
S ly=-2%4+22 %lhe equation is: 2x + 7y-22 =0

-] E
EL

- ; e ¥l
& Wen slnpewslwfthe sraght ImE"T=~;7 and intersects a part fom the negatv direcion 3
h%a’ write the equation at the form ax +by +c¢ = 0
So3y-3 =x Sox=3y+3 =0

_ -coefficient of x  -a 1

— coefficient ofy — b
And there slopes are equal

Y =5

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)




Fincl the equation of the straight line which intersecls (rom (he x - y axes two pasilive parts both lengths
are 4 and 9 respectively.

Let% + 3—;) =1 and a=4and y=9

T+ =1 x36  9x+4y—-36=0

ABC i_ﬁﬁi!;riangle- where A_(1,2), B (5,-2), C(3, 4), D'is th oint n@, drawn
DE # BC and intersects AC in E, find the equation of % htline DE .

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
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@ The following table represents linear relation:
ad Find the equation of the straight line,
&) Find the length of the intersected part from the y - axis.
= Find the value of A.

Sol

Yy 1-3
m = XZZ XI]—]Z—Z andy =mx +c

"y =2x +c and the straight line passes thr@],] )

w1 =2 +c¢ c=1-2=-1 ®

" the length of the mtercepte omy—axis =1 .....(2)

s (3,A)belongto vy &%

—61—SE 5
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