[ HAlg3-4, 6.1 day 1 Notes — Law of Sines
We know how to do right triangle problems like this...

Find the height of the telephone pole: But what do we do if the pole is not vertical?
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Law of Sines

brief proof...
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Law of Sines: —2 b c
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AAS case:
If C=102.3° B=28.7°, and b=27 4 ft, c
find the remaining angle and sides.
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ASS case (the ambiquous case): There are 3 possible situations: 0, 1 or 2 triangles. How do
you know which case you have? It depends upon the angle and the side lengths...

If the angle is acute...
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...and .a > pr(side opposite the angle is greater than side next to angle)

= One triangle. " : o
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...and J < (side opposite the angle is smaller than side next to angle)

= Two triangles. _
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Special cases:
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- 90° case - you'll find the angle is 90 degrees, so there is only one triangle. A
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- No triangle case — you won't be able to calculate angle (e.g. sinA=1.5) ) j &
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‘l,,' a=12, b=31, A=20.5° 4 :
Find remaining sides and angles. qc%'(v_/ ﬂ<.é y Z -/—;nm.?leyc
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HAlg3-4, 6.1 day 2 Notes — Law of Sines

Area of an Oblique Triangle
S brief proof...
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Example: Find the area of the triangle: 4=5°15,b=4.5,c=22
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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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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 1?
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HAlg3-4, 6.2 Notes — Law of Cosines

Law of Sines works for AAS, ASA, and ASS cases. What about SAS and SSS?

Heron's Area Formula:

area of rrz'angle:\/S(s_a)(s_b)(s_c) e (a+b+c)

Law of Cosines:
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=xample: Find the area of a triangle with sides of 3.5, 10.2, and 9.
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(Note: remember to look for parallel lines, alternate interior angles, etc.)

Example: A plane flies 675 miles from A to B with a bearing of N75°E. Then it flies 540 miles
from B to C with a bearing of N32°E. Draw a diagram and find the straightline distance and

bearing from C to A. \
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Example: To approximate the length of a wash, a surveyor walks 950 ft from point A to point B,
then turns 80° and walks 800 feet to point C. Approximate the length (AC) of the wash.
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HAlg3-4, 6.5 day 1 Notes — Trigonometric Forms of Complex Numbers

We've defined a complex number, having a real and imaginary part which can be plotted on the
complex plane:

7 z==3+4i

Two ways to specify a comp}ex number:
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More generally: e

Standard (or rectangular) Form Trigonometric (or polar) Form
z=a+bi z=(rcos{9)+i(rsin9)

> '
= atb? z=r(cos@+isinb) e ‘*‘\@'
daf‘(l‘@l&l l:tk‘ﬁ?) ﬁ
Tany = fudf&ﬂ"f‘ O = rCofE
i ‘r"ed ﬁawrwngn‘{ b =~ CSine-
. N \
6 L ':m-w:;r‘nmr; c:amd,aanéri‘\ll r - 'modulus :
B - !c:afjnman‘i"
e .S o
Example: Write -2+ 2i in trig form : Write {ngﬁﬂsm—j in a+bi form =

= Lo 6 6 ey
i a7'+’£2;J(__‘2):-*,(2)1:}\J i+ \_(aﬂs ____ -ﬁ‘-}SA"" o —\f;t H

| ;&:ifa 1—;5 L__Z_ﬁjzi‘ -- i

ol (cos*ﬂ'ﬂsm E)

Absolute Value of a complex number: defined to be distance from origin (r)
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sultiplication and Division of Complex Numbers

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

) (divide by multiplying top and bottom g e T L
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DeMoivre's Theorem: used to find powers of complex numbers
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HAlg3-4, 6.5 day2 Notes — Roots of Complex Numbers

What are the square roots of 4?

What are the cube roots of 87
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How can we find these roots? Let's plot the roots found above on the complex plane:
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For a complex number, z, the nth roots of z,

e The first root will be {/;[

e The other roots will be evenly spaced around a circle, angle between roots =

There will be n complex roots.
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One more example from yesterday: For the expression (3+i)(1+i)

a) give the trig form of the complex numbers
b) perform the indicated operation using trig form

c) perform the indicated operation usin standard form (’) (3 _h,) {1+ C)
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