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Recall
<~ Coordinates system

ordinate

1

M(x: —
(ic y)

abscissa

oM

: %



<~ Length of a segment

AB = \/(xg — x4)% + (yg — Y4)?

A(-4;-2) and B(2;2)

AB = \/(xB — x4)% + (yp — y4)°
_[e-coy+e-co)
= /36 + 16

= /52
= 2/13




< Midpoint of a segment

| is the midpoint of [AB]:

Xyt Xp
X; = 5

_YatYs
Yi = 7

A(-4;-2) and B(2;2)

__ Xptxp  —4+2 E
T e B o
_YATYB __ — _ Y _
YI=""% T _2_O




= Application # 1

a. M is the midpoint of [AB], so:

_xA+xB_—2+6_£_

_Yatyp __ o*t(=3) _ 24 _
M=, T, _2_1
SoM(2;1)



= Application # 1 PS«

b. N is the symmetric of A with
respect to B so:
B iIs the midpoint of [AN]

Xp = xA'|2'xN L yp = yA‘lz‘yN
— —2+XN L 5+yn
2 2
= 14 — —23

Then N (14;-23) {:



< Line (Recall) %@f
» Aline is a set of points.
» Aline is determined by two points.
» To name a line, we can use:
* One small letters: (d)
« Two small letters: (uv)
« Two points of the line: (AB)

(d) .



<~Line In the system of coordinates L*

In the system of coordinates, the line is a relation between the coordinates x an%-m
y. This relation is in the form of y = ax + b

k210 12
y -4 2 0 2 4




<~Line In the system of coordinates L*

In the system of coordinates, the line is a relation between the coordinates x an%mw
y. This relation is in the form of y = ax + b

x| 21012
y -1 0 1 2 3




<~Line in the system of coordinates F"

In the system of coordinates, the line Is a relation between the coordinates x ant-
y. This relation is in the form of y = ax + b

-n--

-1 -3




<~Line In the system of coordinates L*
SA

ART ACADEMY

y = aAx bg-—-ﬁt/\fc@\/oepjc




<~Line In the system of coordinates L*
S

y —aXxX b

> Determine the direc;lon of a line.

Decreasing (a < 0)

Vertical (a A)

o N




<-Line In the system of coordinates

» The slope Is thgchange iny
- coordinate Wiﬂ}apect to the

~ " change in x coordinate of the line.

Slope:
— 4
a = YA—YB — Z — 2
XA—XpB 2




<-Line In the system of coordinates

» The slope Is thgchange iny
- coordinate Wiﬂ}apect to the

~ " change in x coordinate of the line.

Slope:
— 2
a = YA—YB e 1
XA—XpB 2




<-Line In the system of coordinates

» The slope Is thgchange iny
- coordinate Wiﬂ}apect to the

~ " change in x coordinate of the line.

Slope:




<~Line In the system of coordinates L*

O SMART ACADEMY

y =ax D

Intersection with y axis




< Application # 2 ~

Formofy =ax + b
S0:

Slope a = %
y-intercept: b = —3



< Application # 2 ~

Formofy =ax + b
S0:

Slope a = -3
y-intercept: b = 5



< Application # 2 ~

Formofy =ax + b
S0:

Slopea =0
y-intercept: b = 3



<~ Application # 2

f 2 3 & 5

Suppose that A(0; —1) and B(1; 2)
Slope:q = 2428 =122 = _ 2 —3
Pe- XA—XB 0—1 -1

y-intercept: b = —1



< Application # 2 !.S«*

Suppose that A(0; 2) and B(1; 1)
Slopeq = 24=¥B =222 = L = _1
XA—XpB -1 -1

y-intercept: b = 2

B 4 B 2 N 1 2\ 3 4 5




<-Line In the system of coordinates g
BSA
Consider the line (d): y = ax + b and the point A(x,4; y4).
We say,
ﬁ\rbelongs to (d) The coordinates of A verify the equation of (d)

Ais on (d) ‘

or
(d) Passes through A Ya=ax, +b

d:y=-3x+1 ; A(-1;4)
So A belongs to (d)




<~ Application # 3

@-2x,+1=-2B3)+1=-6+1=-5=y,
So (d) passes through A.
—2xp+1=-2Q2)+1=—-4+1=-3+y,
So (d) doesn’t pass through B.

A
> %



< Application # 3 ’!y*
Consider the line (d) of equation y = —2x + 1 and the two points A(3;-5) i
and B(2;3).
€ Show that (d) passes through A and not through B.
@ Calculate the slope of the line (AB).

9 Cl(AB) — yB_yA — 3_(_5) — i — —8

XB—XA 2—3 -1




<-Line in the system of coordinates L B

How to determing if two Lines are parallel or perpendicular? B>

Consider the two lines (d): y = ax + b and the line (d’): y = a’x + b’".

(d) L (d’)




<~ Application # 4 !-Sf

a=a&b+ b sod)d)




< Application # 4

9a><a’=2><_71=—1
so (d) and (d’) are perpendicular.




< Application # 4

>\, 1
O @) y—x=-3
~y=x-3
2y =X
y=2x—6
a=2 : b=-6
a =2; b'=-6

-2

(d)

(d)

a=a & b =>b"so(d)and (d’) are confounded lines.



< Application # 4

Ou=-1; o =2

axXxa =—-1x2=-2
So (d) and (d’) are not perpendicular.
a + a’ so (d) and (d’) are not parallel.




<~Line In the system of coordinates L*

OC SMART ACATEMY

Consider the two lines (d): y = ax + b.

M\

d):y=2x+4
x —Intercept: fory=0; 0=2x+4 ;2x=—-4; x= _§= —2
so (-2;0)
y —intercept: forx =0 ; y=2(0)+4=4
so (0;4)




< Application # 5 ‘!,*
B
Consider the line (d): y = %x + 1 and the point A(2;-2). -

€ Show that (d) doesn’t pass through A.

© (0) intersect (x’x) at E and (y’y) at F. Find the coordinates of E and F.
€ Calculate the slope of the line (EA).

O Does (EA) perpendicular to (d)? Justify.

O x+1=-Q+1=1+1=2=%y,
So (d) doesn’t pass through A.



< Application # 5 %*

Consider the line (d): y = -x + 1 and the point A(2;-2).
€ Show that (d) doesn’t pass through A.
© (0) intersect (x’x) at E and (y’y) at F. Find the coordinates of E and F.

€ Calculate the slope of the line (EA).
O Does (EA) perpendicular to (d)? Justify.

Fory =0;0=>-x+1
1

-x=-1
2

x = —250E(-2;0)
Forx=0; y=-(0)+1=1s0F(0;1)



< Application # 5 ‘BF'J

Consider the line (d): y = -x + 1 and the point A(2;-2).
€ Show that (d) doesn’t pass through A.

© (0) intersect (x’x) at E and (y’y) at F. Find the coordinates of E and F.
€ Calculate the slope of the line (EA).

O Does (EA) perpendicular to (d)? Justify.

_ YE-ya _ 0-(-2) _ 2

1
a — = —_—— — -
(EA) ™ xp—x,4  -2-2 -4 2

VN
P
T



< Application # 5 ‘BF'J

Consider the line (d): y = -x + 1 and the point A(2;-2).
€ Show that (d) doesn’t pass through A.

© (0) intersect (x’x) at E and (y’y) at F. Find the coordinates of E and F.
€ Calculate the slope of the line (EA).

O Does (EA) perpendicular to (d)? Justify.
9 1
A(EA) = — 3
X —ix—=—2x_-1
Aay » AEa =375 = 7}

VN
P
T



<~Line in the system of coordinates g
How to determine the tntersection polnt ot two Lines? BSA
Suppose that the intersection point is called I.

(d:y=ax+b (d).y=ax+Db

| belongs to (d)

and

| belongs to (d’) N 2
d:y=2x+4; d)y=—x+1 ) -

| belongs to (d): y; = 2x; + 4

| belongs to (d°): y; = —x; + 1 3x; = —33

Y = Y1 xp=—5=-1

2xp+4=—x+1 yi=—x4+1=—(-1)+1=2

2xp+x;=1-4 So I1(-1;2) N






