Math.1330 — Section 7.2
Area of a Triangle

In this section, we’ll use a familiar formula and a new formula to find the
area of a triangle. You have probably used the formula

1 1
Area = > (base) (height) = > bh

to find the area of a triangle, where b is the length of the base of the triangle
and £ is the height of the triangle. We will use this formula in some of the
examples here, but we may have to find either the base or the height using
trig functions before proceeding.

Here’s another approach to finding area of a triangle. Consider this triangle:

C

The area of the triangle ABC is: Area = % bcsin A

It is helpful to see this as Area = %* side « side * sine of angle included.

Other versions that depend on the choice of the angle are:

1 .
Area = 5 ab sin C

1 )
Area = 5 ac sin B



Example 1: Find the area of the triangle.

450

14

Example 2: Find the area of the triangle.

20
120°

12



Special Cases

Right Triangles’ Areas
B
Area==-a-b-sin(90°) =+-a-b
c 5 rea=:-a sin =5-a
1
- Area = o legl-leg2
A b C
Equilateral Triangles’ Areas
60°
“ “ Areazl-a-a-sin(60°)=l-a2-£
2 2 2
60° 60° Area =2 g2

4




Example 3: Find the area of an isosceles triangle with legs measuring 12in.
and base angles measuring 52° each. Round to the nearest hundredth.

Example 4: In triangle ABC; a =12,b=20 andsin(C) =0.42.
Find the area of the triangle.



Example 5: In the right triangle ABC, 4B=6 and sin(B) = >

Find the area of this triangle.

A

Example 6: In the triangle ABC, AC = 10, BC = 12, x is an acute angle
such that sin(x) = %. Given that m£A = 2x, find the area of this triangle.

A




Example 7. In triangle KLM, k = 10 and m = 8. Find all possible measures
of the angle L

a) if the area of the triangle is 20 unit squares.

b) if the area of the triangle is 25 unit squares.

c) if the area of the triangle is 40 unit squares.

d) if the area of the triangle is 80 unit squares.



Formula for Area of a Regular Polygon Given a Side Length

A regular polygon is a polygon that is equiangular (all angles are equal in
measure) and equilateral (all sides have the same length). Regular polygons
may be convex or star.

For reference, a pentagon has 5 sides, a hexagon has 6 sides, a heptagon has
7 sides, an octagon has 8 sides, a nonagon has 9 sides and a decagon has 10

sides.

The area of a regular polygon with N sides, given the length of a side S is:

SN

How to get this formula:




Example 8: A regular hexagon is inscribed in a circle of radius 12. Find its
area.

P R



http://www.google.com/imgres?q=regular+hexagon+inscribed+in+a+circle&um=1&hl=en&sa=N&biw=1280&bih=627&tbm=isch&tbnid=3ocN3kxRulUkXM:&imgrefurl=http://etc.usf.edu/clipart/43400/43446/6c_43446.htm&docid=hGCaBPHa4ewPUM&imgurl=http://etc.usf.edu/clipart/43400/43446/6c_43446_lg.gif&w=700&h=700&ei=fdyGUKDUNsmw2QW444GoAg&zoom=1&iact=hc&vpx=114&vpy=133&dur=974&hovh=225&hovw=225&tx=97&ty=110&sig=114631316837958178141&page=1&tbnh=137&tbnw=137&start=0&ndsp=19&ved=1t:429,r:0,s:0,i:71

Area of a segment of a circle

You can also find the area of a segment of a circle. The shaded area of the
picture is an example of a segment of a circle.

Sector &é
&
7,

To find the area of a segment with central angle 0, first we find the area of
the sector it corresponds, and then we subtract the area of the triangle with
that same central angle.

Area of segment = Area of sector AOB - Area of AAOB

_ Ll 1,2 sin(6)
2 2

Example 8: Find the area of the segment of the circle with radius 8 inches

and central angle measuring %



