The Law of Sines NAME K%

Right triangle trigonometry can be used to solve problems involving right

triangles. However, many interesting probiems involve non-right triangles.
In this lesson, you will use right triangie trigonometry to develop the Law
of Sines. The law of sines is important because it can be used to solve
problems involving non-right friangles as well as right triangles.

Consider oblique A4BC shown to the right.
I Sketch an altitude from vertex B,
2. Label the altitude k.

3. The altitude creates two right triangles inside A4BC.
Notice that £4 is contained in one of the right triangles,
and £ is contained in the other. Using right triangle
trigonometry, write two equations, one involving sin 4,
and one involving sin C.

sinA:——Kv sinC = K
C O

4. Notice that each of the equations in Question 3 involves k. (Why does thls happen?) Solve each
equatlon for k.

(\gmﬁ) K k=gsinC

k= C-SinA
3. Since both equations in Question 4 are equal to £, they can be set equal to each other. (Why is
this possible?) Set the equations equal to each other to form a new equation.

cInhA = o.sinC

6. Notice that the equation in Question 5 no longer invelves & (Why not?) Write an equation
eguivalent to the equation in Question 3, regrouping ¢ with sin 4 and ¢ with sin C.
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Again, consider oblique A4BC.
7. This time, sketch an altitude from vertex C.

8. Label the altitude k.

9. The altitude creates two right triangles inside A4BC.
Notice that Z4 is contained in one of the right triangles
and ZB is contained in the other, Using right triangle
trigonometry, write two equations, one involving sin 4
and one involving sin B.

Sin/l:——l%bf“ sinB:L

o

10. Notice that each of'the equations in Question 9 invelves & (Why does this happen?) Solve each

~equation for £, .
k:beinA  k=asinB

11. Since both equations in Question 10 are equal to k, they can be set equal to each other. (Why is
this possible?) Set the equations equal to each other to form a new equation.

bsinA = asinB

12. Notice that the equation in Question 11 no longer involves & (Why not?) Write an equation
equivalent to the equation in Question 11, regrouping a with sin 4 and b with sin B.

Sinh_ _ sinB
o~ T

13. Use the equations in Question 6 and Question 12 to write & third equation involving b, ¢, sin B,

and sin C.
SinA _ SinB _ SIhC ‘ - Sin( ?
o ' o C‘ Sk sde Wmhgdb

Together, the equations in Questions 6, 12, and 13 form the Law of Sines. The law of sines is
important, because it can be used to solve probiems involving both right and non-right triangles,
because it involves only the sides and angles of a triangle.
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Unit 7 Notes: Law of Sines

a. Law of Sines is used to find missing sides and angles in oblique ’{rsangies
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I Law of Sines

b. When do you use Law of Sines? When you're given the following information:
1, Angle- Angle Side 2. Angle-Side-Angle .

3. SieSide»Ang!e (SPECIAL CASE!) m(@) Slh(%)

c. Examples: Find {'he missing sides and angles.
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b, Itis cailed ambiguous because we could have more than one answer!
¢. Solving an ambiguous case:

1. Set up the problem and solve using LOW 0? SingS
2. If you get one solution, alwoye assume that
dhive are wo <olukiong -

3. Find the second posssbie soiuﬂon

FormMULA 5 190° — stlutiond-

4. Test the second angie

TEST > @lyen &N\\@ + soluhon2. < 10°

Example 1: Soive %s'ing the ambiguous case Example 2: Solve using The ambiguous case
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