Section 6.1 — Law of Sines Name:

- Completed Notes at: http://bit.ly/2zI3w00
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During the first semester, we solved triangles (found all the missing side lengths and angle measures) for right
triangles. Because they were right triangles we could use inverse SOHCAHTOA to find angle measures,
Pythagorean Theorem to find missing side lengths, and SOHCAHTOA equations to also help us find side
lengths. The restriction on all of these tools was that they required right triangles.

In section 6.1 (law of sines) and section 6.2 (law of cosines), we will not be restricted to right triangles but it
also means that we can’t use SOHCAHTOA or Pythagorean Theorem like we could before.

What: The Fgrmula for the Law of Sines:
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When: Looking at the formula, you should see that in order to use it you will need two angle

measures and a side length or two side lengths and an angle measure. ASA or AAS or SSA
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Comparing ASA and AAS:
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(Video that compares the difference between ASA and AAS: http://bit.ly/2B9cvE1 length; 2> ,X-(f qm,}( e
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(Recall from Geometry) The Theorems that prove triangle congruence: SSS, SAS{ASA, AAS) HL.
- Therefore the ASA and AAS conditions of the Law of Sines will always “just work” wnthout us worrying about
other possible solutions/conditions.



HOW to find Side IengthS.' The ASA and AAS cases (the ones that just work). 6‘%0

1. If A=48°, B=55°,and a=10. 2. If A=50°, B=36°,and c=127.
find the length of b. [0§7n55° find the length of b. b - ]Z?‘S‘ 76
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;& A quick way to determine if your answers’a 1C 15 to make sure the bigger side lengths @

\]
larger angle measures. é = 7?

3. If A=48°, B=55°, anda—lO lg_S,/_\.?_?I 4. If A=50°, B=36°, and c=127.
find the length of c. Sy n4y fmd the length of a.
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(Video example: http://bit.ly/2kH4cVG length: 2:39) a, q 7 §l§

(Recall from Geometry) The Theorems that prove triangle congruence: SSS, SAS, ASA, AAS, HL.

- However, SSA does not guarantee a unique triangle and multiple possible conditions exist. This case is

The Ambiguous Case: 55 A
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Depending on the size of the given angle, and the lengths of the two given sides, you may not be gua nteed

one unique triangle. You may get 0 possibilities, 1 unique trlamg’ke,p_osmllty, or even 2 possible triangles. You
need to know how to determine how many triangles can be made given the lengths and measures.

referred to as the “Ambiguous Case”.
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During the SSA case, consmer
when the given angle is an cbfuse
angle.

=~ If the given angle is obtuse,
then you can have either one possible triangle
(the numbers given to you from the law of sines
are the correct measurements) or no possible

triangles:

5. If A=100°, b=25, and a=15. How many possibleg
triangles can be made from these numbers? 8

What are the possible measure(s) of B? [O i e TR

6. If 4=100°,b=10,anda=15. How many DOSSIDIB #
possible triangles can be made from these T"ﬂ“ﬂ‘l(‘ﬁ'
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What are the possible measure(s)
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7. If A=125°,b=2.75,and a = 3.25, 8. If 4=125°,b=9.9,anda=6,
How many possible As can be made? 1- How many possible As can be made? O

What are the possible measure(s) of B? H 5 8 }g ' What are the possible measure(s) of B? _y\ zQ
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then you can use SOHCAHTOA from last semester:
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9. |fA=90°,b=19.7, and a =25.8, 1 |fA:90°’%:3’anda:5' 1
How many possible As can be made? How many possible As can be made?

What@re the possible measure(s) of B? ﬂq . :I’g() What are the possible measure(s) of B? Qé 8 Ef)

2s.§ SH ) gl\B S0 40 ) ;}6—: gf};ﬁ—
S ( 5% wF ~ 2 53 b= oo 32"‘%
[N \4. e (1 .G 7 cr_,.ﬁ'l\e -t/ K20
} {4 SRy =1 7> )? T
= If the given angle is acute, - 2,55/ 255 )

then you can have either one possible triangle (the numbers given to you from the law of sines
are the correct measurements), no possible triangles, or even two possible triangles ((the numbers given
to you from the law of sines for one angle, and its supplement for the other possibility):

For this case, we need to compare the length of the side opposite the given angle (which we will refer to as
the swinging side) to the height of the triangle. Since the height of the triangle will always have a right angle,

a SOHCAHTOA equation quickly tells us it would be h = bsinA. gs A
: ~ » 'y
The Ambiguous Case (SSA) ‘i \
Consider a triangle in which you are given a, b, and A (h b sin A). N 0 7"\
A is acute. A 18 acute. A is afute. A 15 acute.
Sketch

ga= v
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side of
fixed length

fixed angle

sicle of unknown length

unknown angle

—\ swinging side of S
fixed length

unknown angle

Determining how many triangles are possible under the SSA

(ambiguous case) given an acute angle:

11. If 4=32°,b=29.3,and a=20, 1
How many possible As can be made?

Sketch: L\ \)Slw//\

a>%

13. If 4=30°,b=10,anda=>5,
How many possible As can be made?

Sketch: l,\ - bg:/\ )D\

R4 = (05 ™

15. If A=70°,b=28.9,anda=2, O
How many possible As can be made?
Sketch: .

h=lsn A\

a <

17. If A=40°,b=5,anda=3.5, l
How many possible As can be made?

Sketch: 3 2' Y Sketch: lf\

a > h

(Video examples: http://bit.ly/2BsSXrU length: 5:13)
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12. If 4= 80°,b=17,and a=15, O
How many possible As can be made?

Sketch: \g l'\ \ng/\ A
el T
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14. If A=75°,b =100, and a =95, O
How many possible As can be made?

Sketch: C\g L\ \ogkA
h =795
A
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16. If A=30°,b=78,and a=39, 1
How many possible As can be made?

Sketch:

k?b?\k
A=l

18. If A=41°,b=26,anda=17, O
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- How many possible As can be made?
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How to find angle measures: thessa cse.

- Ifthe given measurements can’t be used to create a triangle, then there is no point in finding the measure
of B as it won’t exist anyways.

- If the given measurements result in one possible triangle, then we use the law of sines formula and can
solve for that one possible value of B.

- If the given measurements result in two possible triangles, then we use the law of sines formula to find the
first possible value for B. The second possible value for B will be the supplement of the other.

19. lfA=50°,b=i7,anda='13, 20. If A=30°,b =100, and a =50, 1

How many possible As can be made? O How many possible As can be made?

Possible angle measure(s) for B: !/\‘ ’/ A Possible angle measure(s) for B: G%{\“
T v
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1 #21. If 4=80°,b =45, and a =45, - 22, 1f 4=78°,b=20.5,and a =19,
How many possible As can be made? How many possible As can be made? O
Possible angle measure(s) for B: Possible angle measure(s) for B: ><
}
23. If A=30°,b=47,and a=23.5, { 7\-24 If A=15°,b=19,anda=5
How many possible As can be made? How many possible As can be made?

o
Possible angle measure(s) for B: Cf(\\o Possible angle measure(s) for B: 16‘ m
= q ‘ ‘4 g AN

é

25. If A=51°,b=17,and a=13.5, 26. If A=30°,b =990, and a = 495,
How many possible As can be made? How many possible As can be made?
Possible angle measure(s) for B: Possible angle measure(s) for B: a‘ L0

6133, 10\ 866° v



Sol ving Tr iangles: (finding all the side lengths, and angle measures)

- You can still use the fact that all angles add up to 180 degrees as this is true for all triangles
- You can’t use SOHCAHTOA or Pythagorean Theorem unless it is a right triangle.

- You can use Law of Sines when you have ASA, AAS, or SSA. S S
27. Solve the triangle(s) where, AA Y or »\S 1\ 28. Solve the triangle(s) where, L\
C=102.3°,b=27.4,and B=28.7°. j_A a=12,b=25,and izjé°. <
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Finding area of an Oblique Triangle (not a right triangle):
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Formula from Geometry: b Area =

- Same formula but using different information (no height given, but we can flnd with- S@QCAHTOA equation)
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(Video example: http://bit.ly/2jb3Eq) length: 4:06)




