Precalculus — Lesson Notes: Chapter 6 Additional Trigonometry Topics

6.1 day 1: Law of Sinej; ‘Oblique Triangle Area Formula

We know how to do right tnangle problems like this...
Law of Sines

Find the height of the telephone pole:
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But what do we do if the pole is not vertical”?
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If C=102.3°, B=28.7°, and b=27.4 ft,
find the remaining angle and sides.
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Example Two fire ranger towers lie on the east-west line and are 5 miles apart.
"There is a fire with a bearing of N27°E from tower 1 and N32°W from tower 2.

How far is the fire from tower 17 D
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Example: The course for a boat race starts at point A and proceeds in the

direction S52°W to point B, then in the direction S40°E to point C, and finally back to point A.

The point C lies 8 kilometers directly south of point A.
Approximate the total distance of the race course.
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Area of Obligque Triangles Formula
(used when you know 2 sides, and the angle between these sides)
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Find the area of the triangle if A=10°, b=4.5, ¢=22
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ifangle is acute . i angle is obtuse:
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B=62°, h=22, a=16
Find A. L
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C=62°, c=16,b=18
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Find B.
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A=62°, a=16, c=22
Find C.
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It is helpful if you:
« Always draw the angle on the left and bottom side horizontal.

« Always add the 'adjacent' side connecting to angle above:

opposite
{matching letter)
side here

adjacent
{differnt letter)
side here :

given
angle here




! 6.2: Law of Cosines; Heron’s Triangle Area Formula
‘Law of Sines works for AAS, ASA, and ASS cases. What about SAS and $§8?
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Example (SAS case):

Find remaining sides and angles.
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Example {SSS case).
Find the angles
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7 Heron's Area Formula:

area of triangle = .\js (s—a)(s-b){s—c), wheres= —(—ﬁ;—ﬂ
Example: Find the area of a triangle with sides of 3.5, 10.2, and 9.
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Example: A baseball diamond is a square with sides of 60 ft. The pitcher's mound is
not halfway between home plate and 2nd base, it is 46 ft from home plate.
How far is the pitcher's mound from 1st base?
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29. Navigation On a map, Orlando is 178 millimeters
due south of Niagara Falls, Denver is 273 millime-
ters from Orlando, and Denver is 235 millimeters

from Niagara Falls.
{2) Find the bearing of Denver froir\? Orlando. .;
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6.5 (2 days): Trigonometric Form of Complex Numbers; DeMoivre’s Theorem
We've defined a complex number, having a real and imaginary part which can be plotted on the complex plane:
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To convert from standard to trigonometric form:

To convert from trigonometric to standard form:

z=a+bi = z=r{cos8+isinb)
1) Find the radius:  p = Ja® + b°
b
2)Find the angle:  tan & = —
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(unit circle or tan " in calculator)
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z=r(cos@+ising) —» z=a+bi
1) Distribute the radius: z = (rcos)+(rsind)i

2} Use unit circle or caloulator for cos and sin, multiply
by rto find a and b: z=(rcos¢9)+(rsint9)i

3) Write in trigonometric form:  z =7 (c03 @ +isin 8) z= {a)

+ (b)i
in a+bi form
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Absolute Value of a complex number:
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Multiplication and Division of Complex Numbers

Standard form: Like we learned last semester... Example: (—2 +2i )(3 —i )

(divide by mulltiplying top and botlom
by complex conjugate of denominator)

Trigonometric form:  z, =#(cos®, +isin@)  z, =r(cosé, +isin6,)
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DeMoivre's Theorem: used to find powers of complex numbers

z=r(cos€+isin 0)
2t = rr(cos(9+G)+isin(0+0))=r2 (cos20+isin 20)
z’ =r*(cos30 +isin30)
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For a complex number, z, there will be n complex rgots.

« The first root is found using DeMoivre's theorem:

- %z = 2/r(cos+isin )
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« The other roots will be evenly spaced around a circle, so keep radius the same and
add the 'root spacing' to the angles:
, ., 360°
root spacing' =
What gr; the cube rootj of 87 Find the four 4th roots of 16: =lb gwé 4D )
3 y "‘?f"“ %E#fc;; Em E’fb{mhg’; m&{éh@@%
Jg =8 33§§{W5;; ?’mm@% _ y 9}
L A "‘-[wsgw A G0
I

= fas5er ﬂw’%\ . {2 feoso™+ 03 :ﬂ |2

géa’tﬁé -—-12, [m"{g) 4 (s o”]

O,

————
Jp——

2 sosmrisah)] =

Find the three 3rd roots of 4\/5 ~4i e D
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