March 12, 2015

10-1 Solving Triangles

Objectives:
| can calculate the area of a non-right triangle
| can use inverse trig functions

| can solve a right triangle for lengths and sides
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Solve your equation from Step A for h.

2.

Deriving an Area Formula P\: \/\o\n

You can use trigonometry to find the area of a triangle without knowing its height. Z

@ Suppose you draw an altitude AD to side BC of AABC. Then write an equation using a
trigonometric ratio in terms of ZC, the height h of AABC, and the length of one of its sides.

n=b-sinC
© Complete this formula for the area of AABC in terms of h and
another of its side lengths: Area = % bﬂg& : N 1 q hJL_/
—_— 7

@ Substitute your expression for h from Step B into your formula from Step C.
=\ b eQj
S -b-snC
>SaZ

Suppose you used a trigonometric ratio in ternys of £B, h, and a diffégent side length. How would this
change your findings? What does this tell you about/the choice of sides\apd included angle?
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Area formulas of a non-right triangles

Area Formula for a Triangle in Terms of its Side Lengths
The area of AABC with sides a, b, and ¢ can be found using the lengths of two C

of its sides and the sine of the included angle: Area = %bc sinA, Area = %ac sin B,
or Area = % ab sin C. y b
B
A
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Example1 Find f each triangle to the nearest tenth.
® 3.2m

142°

Area:5a-b-SinC

“S(2fas)sin {27 Foalc
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In ADEF, DE = 9 in., DF = 13 in., and m£D = 57°.

Sketch ADEF and check that ZD is the included angle. 6

Find the area
P\'- f\,zo\-b-SfV\C__
:lz(o‘x\%’) Sl SHe

~lga. T in”
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Your Turn

Find the area of each triangle to the nearest tenth.

3.

12 mm

Arca - Jé({ZXI'S)g‘

15mm
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To "solve" a triangle means to find ALL side

lengths and angle measures. R~ fA=
b~ o
REMEMBER c- %:

-Triangles have an angle sum of 180 degrees\> 2 athLS

-Pythagorean Theorem to find a missing side when you
know two =9 2 g des

-Inverse Trig to find a missing angle

\6(_{ i— ——t (05"(090r
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Once you know the sine, cosine or the tangent of an acute angle,
then you can use a calculator to find the measure of the angle.

For acute angle A:

If smA x then sin~ (x) méA
av\gtﬂ_ 1&'%:170 gdﬁS 0\\9\)—
If cos A=x, then cos ' (x) =m«4

If tan 4 = x, then tan™' (x) = m£A4
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DR CAK Tok Inverse Trig

Find the measure of the indicated angle to the ne\%rfshint: calculator mode
h -\ = A= O“
a
) i%NS Co5X (05 4
A
ﬂ)amm
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b) 20 \\l\ =Al 2
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X=Sin _2_3)

13 ©
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Find the exact value. ions. O(u\e
N @ I’((@
sm tan COj@LS:Cﬁ))N
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Solve each right triangle. Round lengths to the nearest tenth and angles to the nearest degree.

P, £P=65%"  p=10

r &2 iQ =Cfo° q :2,2'

Q P 37 R XR 2%7" r = P)Z_
P~ 80— %0 35 QWP+t T hyg
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Solve each right triangle. Round lengths to the nearest tenth and angles to the nearest degree.
XA=4% a=gq
AB=41" b=03
LC=40° c=\~

(27 9\‘\\5\\(\B o=

\Z
Q +0Y=| o
-bY fl:‘ 6 /S\Y\ %
(o*-(0 ( ap-40- L=
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Your Turn!

Solve each right triangle. Round lengths to the nearest tenth and angles to the nearest degree.

R

47 mm

52°
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A building casts a 33-m shadow when the Sun is at an angle of 27° to
the vertical. How tall is the building, to the nearest meter? How far is
it from the top of the i e shadow? What angle
does a ray from the Sun along the edge of the shadow make with

the ground? (go _ qo :);7 -

W Sin27°3 224
~on’

g \Y\’L’? °
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A shelf extends perpendicularly 7 in. from a wall. You want to place a 9-in. brace
under the shelf, as shown. To the nearest tenth of an inch, how far below the shelf
will the brace be attached to the wall? To the nearest degree, what angle will the

brace make with the shelf and with the wall?

7 in.

Shelf

iy

Wall —

9in.

Brace




