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<-Equation of a line

To find the equation of a line:




<~ Equation of a line

Equation of a line of slope a and passes through a point A(x4; v4):

General form: y—y, = a(x — x4)

a=2 ; A(1;2)
Y —Ya=a(x —xy)
y—2=2(x-—1)
y—2=2x—2
y=2x—2+2

y = 2X
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<-Equation of a line

Equation of a line that passes through points A(x,4; v,) and B(xg; y5):

YA~YB
XA—XB
Step 2: General form: y —y, = a(x —x4) ory —yg = a(x — xg)

Step 1. Calculate the slope: a =

A(1;2) ; B(3;4)
YA—YB 2—4 2

:—:———1

XA—XpB 1-3 -2
Y —Ya=a(x—xy)
y—2=1(x—-1)
y—2=x-—1
y=x—1+2s0y=x+1

a =



<-Equation of a line

Equation of a line that passes through points A(x,4; y,) and parallel to a line (d’):

Step 1: Find the slope: a = a4/
General form: y —y, = a(x — x,)

A(L;2) ; (d):y=2x+3
a=a(d/)=2

Y= Ya=a(x—xy)
y—2=2(x-—1)
y—2=2x—2
y=2x—2+2S0y = 2x



<-Equation of a line

Equation of a line that passes through points A(x,4; v,) and perpendicular to a
line (d’):

Step 1: Find the slope: a X aiyry = —1; a = — !

%@
General form: y —y, = a(x — x,)
A(L1;2) ; (d):y=2x+3
_ 1 1 1
aXa(d/)=—1;ax2=—1,a=—E y—gx+g+2
Y —Ya=a(x—xy) y=-x+>

y—2=—-(x—1)
1 1
y—2—5x+5



<~ Equation of a line (Particular cases)

If the line passes through the origin, then the equation iIs y = ax

slope a = 2 and passes through O
The equationis y = ax
S0y = 2x

Equation of (AO) where A(1;2)
The equationis y = ax
a = y—A — E — 2

XA 1

So the equation is y = 2x



<~ Equation of a line (Particular cases)

If the line passes through A and B where x, = xp
X4 =Xg =k
So the line is parallel to (y’y) and of equation x = k

4 eq
A(1;3) and B(1;-1)
x, = xg =1 S ¢
So the equationis x =1 2
Remark: 1
The equation of (y'y) iIsx =0 T S T
-1 Q




<~ Equation of a line (Particular cases)

If the line passes through A and B where y, = yg

Ya =Yg =k
So the line is parallel to (x’x) and of equation y = k

A(1;3) and B(2;3)

Ya=Yp =3
So the equation is y= 3

y=3

Remark:
The equation of (x'x) iIsy =0 4 s 2 ool 1 2
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= Application #1 G;

Find the equation of the line (d) in each case:
€ (d) passes through the origin and parallel to the line (d’) y = —x + 2.

General form: y = ax
(d)//(d’)soa = ayry = —1
So the equation of (d) Isy = —x




= Application #1

Find the equation of the line (d) in each case:
@ (d) passes through the points A(-1;3) and B(-2;0).

General form: y — ygz = a(x — xp)

_Ya—yp_ 3-0 3
a = — — —
XA—XRB —-1—(-2) —1+2
y—0=3(x+2)
y=3x+6
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= Application #1 %

Find the equation of the line (d) in each case:
€ (d) is perpendicular to (x’x) and passes through A(-1;3)

(d) L (x'x)

So, (d) /1 (¥'y)

Then the equation of (d) Isx = k

(d) Passes throughAsox, =k ; —1=k
So the equation of (d) Isx = —1



< Application #1 L B
S

Find the equation of the line (d) in each case: o e
O (0) is the perpendicular bisector of [AB] where A(1;1) and B(-1;3)

(d) L (AB)soa X aipy = —1
YaA—Yp _ 1-3 2

Cl(AB) — Xa—XE — -1 = -3 = —1
1 —1
Soa = — = — =
A(AB) -1
(d) Passes through M the midpoint of [AB].

Yy —ym = alx — xy)
y—2=1(x—0)
y—2=X
y=x+2



<~ Plotting a line
@riot a line of equation x = k.

Just draw a line parallel to (y’y), perpendicular to (x’x), at the
corresponding abscissa.

Draw the line of equation x = 2.

5 -4 -3 2 -10 1 3 4 5




<~ Plotting a line
@rlot a line of equation y = k.

Just draw a line parallel to (x’x), perpendicular to (y’y), at the
corresponding ordinate.

Draw the line of equation y= 2.

5 -4 -3 =2 10| 1 2 3 4 5
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<~ Plotting a line
€ Plot a line in the form of y = ax + b BoA
2 points are needed:
Take two values of x (of y) and substitute each one in the equation of the
line to get the ordinates (abscissas) of the two points.

Draw the line of equation y= 2x + 1.
Forx=0; y=2(0)+1=1

So (0;1)

Forx=1; y=2(1)+1=3

So (1;3)

- [N] w B~ [&)]
N
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| | | |
E-Y w [§] - O




=~ Application #2 Session 2024 (1) . 5
In an orthonormal system pf axes (x’Ox;y’Oy), consider the two points A(4;%r‘jrm
and B(0;7). Let (d) be the line with equation y = 2x — 3.

1) Plot the points A and B.

7
>

N
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- N W A 0 o I
@

6 -5 -4 3 -2 -1 12345678/

| | | |
g B W N =




<~ Application #2 Session 2024 (1) i 5
In an orthonormal system pf axes (x’Ox;y’Oy), consider the two points A(4;%Fjr‘"‘“‘
and B(0;7). Let (d) be the line with equation y = 2x — 3.

2) Verify that the point A'is on (d).
SoAison (d)

7
>

N
I

- N W A 0 o I
@

6 -5 -4 3 -2 -1 12345678/

| | | |
g B W N =




< Application #2 Session 2024 (1) ¥ »

In an orthonormal system pf axes (x’Ox;y’Oy), consider the two points A(4;%j§r‘"“'
and B(0;7). Let (d) be the line with equation y = 2x — 3.

3) Determine the coordinates of the point E,
the intersection of (d) with (y’y).

Forx =0;y =2(0)—3=-3
So E(0;-3)
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=~ Application #2 Session 2024 (1) . 5
In an orthonormal system pf axes (x’Ox;y’Oy), consider the two points A(4;%Fjr‘"‘“‘
and B(0;7). Let (d) be the line with equation y = 2x — 3.

4) Draw (d).

7
>

N
I

Remark:
To draw the line (d), 2 points are needed.

First point is A.
Second pointis E

- N W A 0 o I

6 -5 -4 3 -2 -1 12345678/




< Application #2 Session 2024 (1)

In an orthonormal system pf axes (x’Ox;y’Oy), consider the two points A(4,
and B(0;7). Let (d) be the line with equation y = 2x — 3.
5) Verify that the equation of the line (AB)

isy=—%x+7.

-4

First method:
——x+7=—-(A)+7=5=y,

So the coordinates of A verify the equation.
——xp+7=—(0)+7=7=y,

So the coordinates of B verify the equation.

Then the equation of (AB) Isy = — %x + 7




< Application #2 Session 2024 (1)

In an orthonormal system pf axes (x’Ox;y’Qy), consider the two points A(4;-%r“‘jg

and B(0;7). Let (d) be the line with equation y = 2x — 3.

5) Verify that the equation of the line (AB)
By=—%x+%

Second method:
— 5—-7 1
Slope g = 242E = > = _~
XA—Xp 4—-0 2

General form: y — yg = a(x — xp)
1
y=7=—=>(x-0)

y—7=—%x

y=—%x+7
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< Application #2 Session 2024 (1)

In an orthonormal system pf axes (x’Ox;y’Oy), consider the two points A(4;5)
and B(0;7). Let (d) be the line with equation y = 2x — 3.
6) Prove that (AB) is perpendicular to (d).

(AB):y = ——x +7

1
a(AB) X Cl(d) o _EX 2 =-—1
So (AB) and (d) are perpendicular.




< Application #2 Session 2024 (1)

In an orthonormal system pf axes (x’Ox;y’Oy), consider the two points A(4;%€r‘"‘"'
and B(0;7). Let (d) be the line with equation y = 2x — 3.

7) Let J be the center of the circle (C) ,\
circumscribed about the triangle ABE. T
Show that the coordinates of J are (0;2).

J is the midpoint of [EB]:
x] :.X'B+.X'E:w:0
%—yE 723
_ YB S
V=T = T ;
S0 J(0;2)




< Application #2 Session 2024 (1)

In an orthonormal system pf axes (x’Ox;y’Oy), consider the two points A(4;%rj§rﬁ
and B(0;7). Let (d) be the line with equation y = 2x — 3.
8) Calculate the radius of (C). _
Radius R=]B T
J(0;2)

R= (s —2)" + (s - )
= /(0 —0)2 + (7 — 2)?
=5




< Application #2 Session 2024 (1)

In an orthonormal system pf axes (x’Ox;y’Oy), consider the two points A(4;-%r‘jrm
and B(0;7). Let (d) be the line with equation y = 2x — 3.

9) Determine the coordinates of the point F
such that the quadrilateral EABF Is a
rectangle.

EABF is a rectangle, so the diagonal bisect
each other.

J Is the midpoint of [EB] so J is the
midpoint of [AF].

Xp = 2x;— x4 =2(0) —4 =—4

VE =2y, —ya=2(2)—-5=4-5=-1
So F(-4;-1)







