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TRIANGLES....

We know that......

- to find an unknown angle given two angles inany triangle
we use the Angle Sum of a Triangle Theorem(sum = 180°)

« to find an unknown side given two sides in aright-triangle
we use Pythagorean Theorem (hyp? = side? + side?)

b
a*+ b*=c?

» to find sides or angles given one side and one angle in a

right triangle we use Primary Trigonometric Ratios(sin, cos,

tan
) SHM:}=-E

A
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But what if we want to find sides or angles given one side

and one angle in an oblique (non-right) triangle?

One possibility is to use the Law of Sines
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L.aw of Sines

Triangle ABC at the right does not contain a right angle. A
perpendicular 1s dropped from vertex B. It can now be

B
observed that:
C a
) h )
sintA=— = h=csin-4
o
C
) b . e L —
s =— = h=gsmn-=-C Y
a b
h=csm-srAd=gean-=

. . . smAd sl
Simce csin-rd = gsin -, we have =

a ¢
Now, drop a perpendicular from vertex A. It can be observed
that:
. k .
sm<f=— = k=csan<l
c
: k :
smf,cC:E = k=bsmmal

F=camm=B =bean=

. . . sm B s
Since csn-=rE =bsn-r ', we have =

&

smA  smE sind

a b ¢
True for ALL triangles!

Law of Sines:
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When you see the triangle below on the left and someone asks you to find the value of x, you
immediately know how to proceed. You call upon your friend the Pythagorean Theorem
because you see the right angle.

But what do you do when you see the -
triangle on the right? There is no indication =
of a nght angle.

Now, with our knowledge of trigonometry,
we are armed to attack any of these
perplexing problems! X

Let's see how to apply trigonometry to working in triangles which do not contain a right angle.

C In this diagram, notice how the triangle 1s labeled. The capital
letters for the vertices are repeated in small case on the side
opposite the corresponding vertex.

side a is opposite <A | working together as
A B side b is opposite <B partners!
side ¢ 1s opposite <C

The ratios of each side to the sine of its "partner” are equal to each other.

Law of Sines

If a problem refers to sSind _smB _ smc

2 sides and 2 angles, a b c
use the Law of Sines.
or
¢ b c

smA =smB  =snd

These ratios, in pairs, are applied to solving problems. You never need to use all three ratios at
the same time. Mix and match the ratios to correspond with the letters you need. Remember



Trig.notebook

April 18, 2013

C

What is the length of side a?

A

¥ 8
a
C

A 6 B 5346
C 3.663 D 5.683

What is the length of side b?

A 1056 B 542

C 324 D 3.08
What is the length of side ¢?

A 9.16

B 8.12

C 6.54

D 1.26
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