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ACC Precalculus Name
Law of Sines Date _, Block

Lesson Opener/Recall

Solve the right triangle given @ =5.2, ¢ =14.1. Round answers to the nearest tenth.

AL 52 SmA= 2L
L PP T WY 2
; ¢ c-q0° .- 14.] ‘nB=_b

N T 4
b= 11,17 b=13

What are the 4 methods for proving that 2 triangles are congruent?
AAS,ASA,SSS ,SAS %
1L D O, L,

General Triangle Trigonometry: In this unit we will round all answers to the nearest tenth. Use given or

exact values whenever possible. Any calculator may be used; calculator needs to be in degree mode.

We will learn to solve oblique (non-right) triangles using the Law of sines and Law of Cosines.

The Law of Sines can be used to solve AAS, ASA, and SSA (special case) triangles.

The Law of Sines

In any triangle ABC,

a b _c a
sind  sinB  sinC 4
A ¢

Solve the triangles using the given information.

cxample 1 AFFG, o456, -s, and £ 57+ sovewnewimge. A AS 7 Exactly 1S
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Example 2: In AABC , a = 16, B = 80° and C = 34°. Solve the triangle.

AN L e 466" o=l (

2 et cinlb ° \'_n;"l"* sinble’
b\ WV oin80" SINGh ., gt 1 S °
Q-%c b= lbsm8o c = b sin 34
B 800‘ 3&1 Siv\‘p(pb C‘=3",° c=q°% S(V\(pbo
© =
b 17.2

By definition, the word ambiguous means open ro nvo or more interprerarions.
Such is the case for certain solutions when working with the Law of Sines.
+ If vou are given two angles and one side (ASA or AAS),
the Law of Sines will nicely provide you with ONE solution
for a missing side.

« Unfortunately. the Law of Sines has a problem dealing with SSA.
If you are given two sides and one angle (where you
S, must find an angle), the Law of Sines could possibly provide you
with one or more solutions, ot even no solution. S ‘ n e- - ,'lo"\ \
~

Facts we need to remember:
1=}
1. In a triangle, the sum of the interior angles is 180°. \35 @

2. No triangle can have 2 obtuse angles.

3. The sine function has a range of [—1,1].

4. If 0<sin@ <1, then &can lie in the first quadrant {(acute angle) or second quadrant (obtuse angle).

Determine if the given information supports O triangles, 1 unigue triangle, or 2 triangles that are not

congruent. If 1 or 2 triangles exist, solve the triangle(s).

Example 3: A =65°, a =18, and b= 22 SSA — o —hrf&h%'é.s
: as-_ 8
22 ' S\ sSinlS°
es® . : °
AN "R NsSinB- 22 s1nbS
\S

5= S;“_‘<ANS) <, Pomathy LyvoV
No friangle exists.
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Example 4: A =58% a =25, and b= 22 §$ A

ax— a5
sinB  sins8®

Sin '73.]"— SinS§°
Sih58°

Example 5: B =22° b= 20, and c= 32 *Different labels!

%.“C, S\ n21
sinC = 3,;; sm22

o N C-= S\n"(l\"5>
987 gy 1
20 r+ohere (3 ¢ R 306 3 a=45.7

2° 143.2.° ( |}\ 2°
R~ a” o’ o z;f—\ 20 o= gosml’a.l.'at

c'-180- 236.8° T S Snire
zin1al-2 )
C’=143.2° s 46
A7 143.2° = (65.2.° _ 20
A'=180° ~1b5.2° < 14.8° s;*\‘\& Sinz2°
5.!\‘2.2

3
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Summary
First, draw the triangle with given information and determine if you have AAS, ASA, or SSA.
Exactly one triangle is formed when given information for AAS or ASA triangles.

Refer to the given diagram. In the case of SSA, given angle Ay, side §1, and side S2, set up your triangle
as below, try to draw angle A1 near to the given information (not to scale but representative).
1. Find A, using law of sines. If SinA, >1, then angle A,

does not exist and no triangle is formed. If you try to find
the arcsine, the calculator will give a domain error.

2.1f 0<sinA, <1, then angle A, is acute; at least 1 @

triangle is formed. Find the measure of angle A,and then

you can solve for angle A, and side s; .

3. To determine if 2 triangles are formed, find A, 'where Ay A & Sb /'/
A'=180—-A,.1f A +A," <180, then 2 triangles can be 53 / ﬁ*

A’

found. Find angle A, "and side s,".

Example 6: In ARST , R=105° r =12, and t= 10. Determine the number of triangles that can be formed

and solve accordingly. S'S Ay o o B_ °
S <inT  SinldS .
< S.’hT: [v) senl0S
S2.6° ‘o> ]
w a4 T= sin'(ANS)a53.6
AS = a1Y°
S = i
Connol heve Sin &l-‘i”_ sem:s"
A Y oblvse %S S = |a§|n&l.:| =\4.c
.w\ o b, SO Sin 105

r D m'g-

%

~
)]
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5 14 2) 8 3) 11 %) 29.|
5) 33 6)53.8° D 43.1° 8) i13°
qyis° 1 59° #1218 Answers hext p=ge -
d z;C:Dﬂ", then 3A&= 20.0.

Using sRB=129° L you vsed

@ 1A a2As 2| A
2 1A aD2aAs adNo A

&5) 5°I.8 CML o?l.) 2 sz' a']) 3& m',2 .28) Admi*
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Solve each triangle. Round your answers to the nearest tenth.

11) mzA=70° ¢=26,a=25 12) mzB=45°,a=28,b=27
msB=32.2°mzC=77.8°b=141 msC =87.8°, mzA=47.2°, ¢=38.2
Or mzB =78° msC=1022° b=3.6 Or msC=22° mszA=132.8°¢c=1.5
13) mzC=145°,b=7,c=33 14) mzB=73%a=7,b=5

msA=28° msB=7° a=27 Not a triangle

15) m«B=117°,a=16,b =38 16) mzB=84°,a=18,b=9
msC=41°, msA=22° ¢c=28 Not a triangle
17) mzB=105°,b=23,a=14 18) mzC=13°, mzA=22°¢c=9

mzC=39°, msA =36° c=15 msB=145°,a=15,b=229
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