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Area of a Triangle

Example...

Determine the area of ΔABC with vertices A(-1,1); 
B(-6,4) & C(-4,-6).

• List the coordinates in clockwise or counterclockwise order...

A: ­1 1

B: ­6 4

C: ­4 ­6

A: ­1 1 Must repeat the point that is listed first!!!
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Example:  Determine the area of the triangle formed by joining the
  ordered pairs (­5 , 8) , (1 , ­2) and (0 , ­4) .

This formula will work for any polygon, not just triangles....

Example:  Determine the area of the polygon formed by joining the
  ordered pairs (3 , ­6) , (5 , ­1) , (0 , 6), (­4 , 1) and (­2 , ­3) .
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Collinear Points:  Three or more points that lie along 
       the same straight line.

Example... Determine whether or not the following 
                points are collinear:

L(1, -1) I(-3,-4) B(5,2)

FACT: If Area = 0, then the points are collinear

A

B C

D

How could we prove points
to be collinear?

• What about slopes?

If points are collinear, then the 
slopes between any two points 
will always be equal.
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Homework
Worksheet: #2, 4, 5, and 7 
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The following steps may help you to simplify the procedure.

Step 1 Step 2 Step 3

Record the vertices in Calculate the Calculate the

a counterclockwise order. down-products.  up-products.
Axm y1) . X1 Y1 X1 V1
(325 ¥2) X Y2 X2 ab) (Repeat the
(x3, ¥3) X3 Y3 X3 V3 first pair.)
(1, ¥1) X1 Y1 X1 Y1

— .

1
APQR = 5 |(Sum of Down-Products) — (Sum of Up-Products)|

= W‘XQN +X2Y3 + X3y — (X193 + X3¥, + xn.f:
|

This formula will be used in the following example to find the area of a
triangle from its vertices. .

Example  Calculate the area of APQR with vertices at P(2,4), Q(2, —3) and

R(-5,2).
Solution List the vertices in a Calculate Calculate
counterclockwise order. down-products. up-products.
2.4 2 4 N 4
(=5,2) PR

AN!, _ 3) N/ 3 \
@4 2 g 4

APQR =1|(4 + 15+ 8) — (=6 + 4 — 20)|
=127 422 =%

The area of APQR is 42 square units.

)33 square units

(@), (0), (d)
units

61

—- square units
2 q!
7.a) 5 square units b)7 square units

43

> square units b)25,square units
quare units d).

41
— s
2

21

1.b)22 square units ¢)22 square units
21

6.10 Exercise, page 238

2.a)

D)

3.2)0 square units b)collinear 4.
S.a)(—1, —4) b)33 square units
6.b)54 square units ¢)54 square
€)36 square units

0 Exercise

31 AABC has vertices A(—2, —5), B(3, — 6) and C(7, 2).
(a) Sketch the triangle.
(b) Calculate the area of AABC by listing the vertices in a clockwise oaﬂ
(c) Calculate the area of AABC by listing the vertices in a
counterclockwise order. )
(d) How are your solutions in (b) and (c) similar? How are they different?

= =

Calculate the area of the triangle with these vertices.
@ (52 (-2,0) (1,-5) b2 (=51 (9 -3
© @43 (74  (10,-2) (@ (-3,5 (=6 -3) (~1,-4) ‘

The vertices of ASTU are S(—1, —5), T(5, —2) and U(3, —3).

(a) Calculate the area of ASTU.

(b) Based on your results in (a), what conclusion can you make about the
points S, T, and U? .

Determine which sets of points are collinear. Use your skill in finding
the area of a triangle.

(a) S(6,0) TR, —3)  U(=2 —6)
(b) D(—1,2)  EG,6) F(—7, —-3)
(© P(—2, —1) Q(—6,—3) R, 1)

(d) G2, 4 H(-4,0)  K(=7, —2)

TN

The vertices of Nwow. are P(6, —5), Q(2, 5) and R(—8, —3).

(2) Find the coordinates of S, the midpoint of RP.

(b) Calculate the area of AQRS.

(c) Calculate the area of APQS.

(d) Use your results in (a) to (c) to explain why “the median QS bisécts
the area of APQR”.

Area of a Polygon
To find the area of a polygon, use the same procedure that you used to

find the area of a triangle. »FE5

Rectangle PQRS is given by the vertices P(— 5, 3), Q(4,3), R(4, —3) and S(—5, =3).
(2) Draw a sketch of the rectangle.

(b) Calculate the area of the rectangle, using the formula 4 = b x h,
base, b, height, h.

(¢) Calculate the area of the rectangle by using Vertices of rect PQRS
the same procedure for calculating the area of -5 3
a triangle except include the 4™ vertex as shown 4 3
for the list of vertices. 4 -3,
-5 =3
-5 3

The vertices of various polygons are given. Calculate the area.
A(0, 0), B(3, 2), C(1, 4), D(—2, 3)

(b) S(—5,2), T(—35, —3), U, —5), V(3, —2)

(©) M(=3,3), P(=3, —2), QO, —4), R(3, —2), V(3, 3)
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1
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|
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