Answer on Question #82973 — Math — Analytic Geometry
Question

Show that the points (-1, -2), (5,4), (-3,0) are the vertices of a right triangle, and find
its area.

Solution

Let points be A(-1, -2), B(5, 4) and C(-3,0). Now let’s check whether the points are
on the one straight line. Find equation of the straight line AB:

X~Xp _Y~Ys

Xa—Xp Ya—JYB

x—75 y—4
—1-5 —2-4
x—5 y—4
—6 -6
x—5=y—4
y=x-—1

If point C belongs to the line AB, its coordinates satisfies the equation: y = x — 1:
0=-3-1
0+ —4

We make sure that the point C does not belong to the line AB. It also means that
these points form the triangle ABC. Now let’s check if it is right.

Find the coordinates of vectors AB , BC and AC:
AB = (x5 — %4, 5 = ¥a} = (5 — (=1),4 = (-2)} = {6,6}
BC = {xc — x5,y — ¥} = (=3~ 5,0 — 4} = {~8,~4}
AC = {xc — x4,y —¥a} = (=3~ (1,0~ (-2)} = (2,2}
Now find angles between vectors AB and BC (named a), BC and AC (named B), AC
and AB (named y):

Xap * Xpc t Yap * 3’36) < 6+ (—8) + 6 * (—4) )
= arccos =
|AB| * | BC| V62 + 62 x[(—8)? + (—4)?

a = arccos(

= arccos( 72 ) = arccos( > )i
o 6+\2+4x\5) V107’



_ XAc*XBctYAc*YBC\ _ (—2)*(—8)+2x(—4) .
B = arccos( ACBC| ) = arccos (\/(_2)2+22*\/(_8)2+(_4)2> =

8 1
= arccos | ————=) = arccos(—);
(2*\/5*4*\/3) (\/10)

xAB*XAcH’AB*YAc) 6%(—2)+6%2 ( 0 )
= arccos = arccos = arccoSs\———) =
4 ( |AB|-AC] (\/62+62*\/(—2)2+22 PR

= arccos(0) = 90°;

We proved that the triangle ABC is right with y = 90°. It means that segments AB
and AC are legs of the triangle ABC.

Thus, the area of the triangle ABC is

SAABCZ%'lABl'lAcl =%'\/62+62-\/(—2)2+22=%-6\/E-2\/§=

= 62 = 12 square units.

Answer: the points (-1, -2), (5,4), (-3,0) are the vertices of a right triangle, and its
area is 12 square units.
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