Project

Practical Applications of Analytic (Coordinate) Geometry
Given: Three non-colinear points A(X1,Y1), B(X2,Y2), C(x3,y3)
on a Cartesian Plane
Goal: 1. Constructing triangle ABC with vertices A,B,C, ;
2. Finding :
2.1 Coordinates of the midpoints Mag, Mac, Mac;

Equations of the:

2.2 Sides AB, BC, AC;
2.3 Medians AMgc, BMac, CMag ;
2.4  Altitudes ha, hg, he ;

2.5 Right bisectors Rag, Rac, Rac ;
2.6 Finding coordinates of a three special points in triangle:

Centroid, Orthocentre, Circomcentre

Given: A(-4,5), B (6,7), C(2,-5) are vertices of the triangle ABC

2.1 Midpoints {xl’;xz ,y;yz]: Mag(1,1), Mgc(4,1), Mac(-1,0)



2.2 Equations of the sides AB, BC, AC;

a) The side AB:
15t 2nd
way way
slope: m ,, = =5 _ iz 1 inial equation of a line: J __yl = x—_xl
6-(—4) 10 5 Vo= X T X
equation AB in the equation AB : y=5 _ x—(-4) - y-=5 _ x+4
" 7-5 6-(-4) 2 10

. 1
y-intersept form: y =mx+b = y = gx +b

for finding b we use point B(6,7)
6 29

7:l6+b: b="7-
5 5 5

y:lx+25—9:> Sy=x+29

10(y-5)=2(x+4)=10y-50=2x+8=
2x =10y +58=0=>x-5y+29=0

<x—5y+29=0>

b) The side BC:

5
<x—5y+29=0>
slope: m,. =ﬁ=_—12=3
2-6 -4

equation AB in the

y-intersept form: y=mx+b = y=3x+b
for finding b we use point B(6,7)
7=36+b= b=T7-18=-11= y=3x-11

inial equation of a line: ——21 = X~ 1
Ya=h XX
equation BC : y—7 _x=6_ y-7_x-6
-5-7 2-6 -12 —4

4(y-7)=12(x-6)=4y-28=12x-72 =
12x-4y-44=0=3x—-y+11=0

<3x—y+ll=0>

c) The side AC:

<3x—y—1 1=O>
-5-5 -10 -5
slope: m . = =—=—
2-(4) 6 3

equation AB in the y-intersept form: y = mx+b =
y= _?Sx + b. For finding b we use point C(2,-5)

2+b= b:—S—_—IO:_—S:y
3 3 3 3

-5

5=

3y=-5x-5
<5x+3y+5=0>

inial equation of a line: =21 = X%
Vo=V X=X
equation AC : y=> ZX—(—4):>y—5:x+4
-5-5 2-(-4) -10 6

:_x_g 6(y—35)=—10(x+4) = 6y—30=—10x—40 =

10x+6y+10=0=5x+3y+5=0

<5x+3 y+5=0>



2.3 Equations of the medians AMgc, BMac, CMag
a) The median AMgc:

slope: m = 1-5 _4__1 inial equation of a line: S AR

4-(-4) 8 2 Vo=V X — X
equation AM ;.. in the equation AM . : y=5_x-(=4) - y-5_x+4

. L 1-5 4-(-4) -4 8
y-intersept form: y =mx + b = y——5x+ 8(y—5)= —4(x+4) = 8y—40 = —4x—16=
for finding b we use point A(-4,5) 4x+8y—-24=0=>x+2y-6=0
5:—%(—4)+b: b=5-2=3
1
y=—5x+3:> 2y=-x+6
x+2y-6=0)
<x+2y—6:O> < y
b) The median BMaxc:

0-7 inial equation of a line: YTH XN
slope:m=ﬂ=1 = XX
equation BM . in the equation BM . : y=7_x-6  y-7_x-6

"0-7 -1-6 -7 -7

y-intersept form: y=mx+b = y=x+b y—T=x—6=x—y+1=0

for finding b we use point B(6,7)
T7=6+b= b=T7-6=1
y=x+l= x-y+1=0

—y+1=0
<x—y+1=0> <x Y >
c) The median CMag
slope: mAC:6_(_5)=£:—11
1-2 -1 Y» _ X=X

) . i inial equation of a line:
equation AB in the y-intersept form: y =mx+b = Vo= XX

y =~=1lx+b. For finding b we use point C(2,-5)  quation CM y=(5) _x-2_ y+5 _x-2
—S=—1124b= b=-5+22=17= 6-(-5) 1-2 11 -1
—(y+5=1l(x-2)=-y-5=11x-22=

1Ix+y-17=0

(1Lx+y-17=0) (Hx+y-17=0)

y=—llx+17=1lx+y-17=0



2.4 Equations of the altitudes ha, hg, hc

a) The altitude ha:

slope: my. =

2-6 -4
1

My

sinceh, L BC = m, =-

equation h_  in the y-intersept form:

y=- x+b2y=—;—x+b

Mmgc

for finding b we use point A(—-4,5)

5=—1—(—4)+b:> b=5—i:—1
3 3 3
1 11
=—-—x+—= x+3y-11=0
y 3 3 y

h, : ( x+3y—11:O>

b) The altitude hg:

slove: m .. = —>=° _-10_ =5
PEMac =57 " 6 3

1

sincehy, L AC = m, =-

N

equation h in the y-intersept form:

y=- x+b:>y=%x+b

mc

for finding b we use point B(6,7)

7=i(6)+b:> b=7—£=1—7
5 5 5
y:%x+l?7:> 3x=-5y+17=0

h, : ( 3x=5y+17=0 >

c) The altitude h¢:

slope: m ——7_5 —i—l
Pe: Man 6-(-4) 10 5
1

mAB

sinceh, L AB = m, =-

equation h_ in the y-intersept form:

y=- x+b=y=-5x+>

mAB
for finding b we use point C(2,-5)
-5=-512)+b= b=-5+10=5
y=-5x+5= 5x+y-5=0

<5x+y—5=0>

Equation of any line perpendicular to line ax+ by +c =0

can be represent in the form bx —ay+p=0or—bx+ay+p =0

equation of the side BC : 3x—y—-11=0

equation of the altitude h, that prpendicular to side BC :
x+3y+p=0

for finding p we use point A(— 4,5):

-4+3:5+p=0 = p=-11= final equation of the altitude h :

< x+3y—11=0>

Equation of any line perpendicular to line ax +by +c =0

can be represent in the form by —ax+p=0or—-bx+ay+p=0

equation of the side AC : 5Sx+3y+5=0

equation of the altitude h, that prpendicular to side BC :
3x-5y+p=0

for finding p we use point B(6,7):

3¢6-57+ p=0 = p=17 = final equation of the altitude h :

< 3x—5y+17=0>

Equation of any line perpendicular to line ax+by +c¢ =0

can be represent in the form bx—ay+p=0 or —bx+ay+p=0

equation of the side AB : x—-5y+29=0

equation of the altitude h. that prpendicular to side AB :
Sx+y+p=0

for finding constant p we use point C(2,—5):

52-5+p=0 = p=-5= final equation of the altitude h.. :

< 5x+y—5=0>




2.5 Equations of the right bisectors Rag, Rec, Rac

a) The right bisector Rgc:

-5-7 -12
SlOpCZmBC: -6 :T::;
1

Mmyc

since Ry L BC = m, =-

equation R ;. in the y-intersept form:

y=- x+b:>y=—;—x+b

My
for finding b we use midpoint M ;. (4,1)
4 7

b=1+—=—

1
l=-—(4)+b =
7 303

1 7
=-——x+—=> x+3y-7=0
y 3 3 y

R,.: < x+3y-7=0 >

b) The right bisector Rac:

-5-5 -10 -5
2-(-4) 6 3

1

slope: m,. =

since R,. L AC = m

Rac
mac

equation R ,. in the y-intersept form:

y=- x+b:>y=%x+b

mac
for finding b we use midpoint M ,.(-1,0)
3 3

0:1(—1)+b3 b=0+—=—
5 5 5

3 3
=—x+—= 3x-5y+3=0
y 5 5 y

h, : ( 3x—5y+3=0>

c) The right bisector Rag:

7-5 2 1

slope: m,,; = —=—

6-(—4) 10 5
1

sinceR,; LAB = m; =-

mAB

equation R, in the y-intersept form:

y=- xX+b=> y=-5x+b

Mg
for finding b we use midpoint M ,;(1,6)
6=-5)+b=> b=6+5=11
y==5x+11= S5x+y-11=0

R,,: ( Sx+y—11=0 >

Equation of any line perpendicular to line ax + by +¢c =0

can be represent in the form bx —ay+p=0or—-bx+ay+p=0

equation of the side BC : 3x—y—-11=0

equation of the right bisector R ;. that prpendicular to side BC :
x+3y+p=0

for finding p we use midpoint M ;. ( 4,1):

4+3.1+p=0 = p=-7= final equation of the right bisector R . :

< x+3y—7=0>

Equation of any line perpendicular to line ax + by +¢c =0

can be represent in the form by —ax+p=0 or—bx+ay+p=0

equation of the side AC : 5x+3y+5=0

equation of the altitude R ,. that prpendicular to side AC :
3x-5y+p=0

for finding p we use midpoint M, (-1,0):

3¢(-1)=5+(0)+ p=0 = p=3 = final equation of the right bisector R . :

< 3x—5y+3=0>

Equation of any line perpendicular to line ax+by +c¢ =0

can be represent in the form bx—ay+ p=0 or —bx+ay+p=0

equation of the side AB: x—5y+29=0

equation of the altitude R ,; that perpendicular to side AB :
S5x+y+p=0

for finding constant p we use midpoint M, ;(1,6):

51+6+p=0 = p=-11= final equation of the right bisector R , :

< 5x+y-41=0>




Equations Equations Equations

of the medians of the altitudes of the right bisectors
AMpgc: x+2y—6=0 ha: x+3y—-11=0 Rag: Sx+y—11=0
BMac: x—y+1=0 hg: 3x—-5y+17=0 Rec: x+3y—-7=0
CMpg: I Ix+y—-17=0 he: Sx+y—-5=0 Rac: 3x—5y+3=0

The coordinates of the Centroid P1:

_4
{x—y+1=0 2F‘y+120 2{12x—1620 3x=1—2=§ NAE
Haty=17=07"|[{ g (eey=17=071 12 50 y:_11x+17=_4374+17=§
. 4 7
Centroid: Py | —,—
33
The coordinates of the Orthocentre P,:
2
= <+ = _:> 7 =
3x=5y+17=0 13, 554170 Sxty=3=01 5 5¢ |y=5-10_25
77
2 25
Orthocentre: P, | =,
77
The coordinates of the Circomcentre Ps:
13
{5x+y—11=0 —15x-3y+33=0 {_14x+26:0 =13 Y=
_ = + = _ _ = 7 =
¥+3y-7=0 x+3y-7=0 Srry == s y=11—67—5=%

Circomcentre: P; {13,12}

T 7







