
Trigonometry: The difference(s) among SSA and SAS cases 

 

Case SSA: Know that 𝑎 = 6, 𝑏 = 8, �̂� = 35°. Solve the triangle. 

1. By Geometry 

We draw a figure under the following guidelines: 

a. First, choose a point A; 

b. Secondly, draw a line AC with the length 8; 

c. Thirdly, in the point A, draw a dashed line that makes an angle of 35 degrees with AC; 

d. Using a compass’ needle in the point C, describe a circle with the radius 6. 

 

 

B   It’s possible to obtain: 

- 2 triangles (circle is secant to the line) 

- 1 triangle (circle is tangent to the line) 

- 0 triangles (circle does not cut the line) 

6     6     c 

   C    8           A 

 

 

         �̂� = 35°. 

 

 

2. By Law of Sine 

sin(35°)

6
=
sin(�̂�)

8
=
𝐬𝐢𝐧(�̂�)

𝒄
 

Remark: The last ratio is completely undetermined, both the angle C and the side c are unknown. 

They can change, still the ratio can be the same. 

Using the first equality, it follows that 

sin(�̂�) =
8 ∙ sin(35°)

6
≈0.76477 



Using the unit circle, the fact that �̂� = 35° and the first-last ratios from the Law of Sine, obtain two 

values: 

𝐵1̂ = 49.88°, so that 𝐶1̂ = 95.12° and 𝑐1 = 10.42 

and 

𝐵2̂ = 130.12°, so that 𝐶1̂ = 14.88° and 𝑐2 = 2.69 

The problem has two solutions, suggested by the picture above. 

 

3. By Law of Cosine 

We can find the side c using one of the forms of the Law of Cosine: 

62 = 𝑐2 + 82 − 2 ∙ 8 ∙ 𝑐 ∙ cos(35°) 

Solving it for the side c, we obtain a quadratic equation: 

𝑐2 − 16 ∙ 𝑐 ∙ cos(35°) + 28 = 0 

which has two solutions: 

𝑐1 = 10.42 and 𝑐2 = 2.69. 

 

Remark: The (last) undetermined fraction in the Law of Sine, as well as the value of the discriminant 

in the Law of Cosine imply both a “special” case, with 3 different outcomes: 0, 1 or 2 

solutions/triangles. 

 

 

 

 

Case SAS: Know that 𝑎 = 3, 𝑏 = 2, �̂� = 60°. Solve the triangle. 

1. By Geometry 

We draw a figure under the following guidelines: 

a. First, choose a point C; 

b. Describe an angle of 60 degrees in C; 

c. On each of the two sides of the angle, measure 3, then 2 units and mark the point with A and 

B; 

d. Connect A and B. 

 



 

 

�̂� = 60°           C 

        There is only one way to construct the 

        triangle. 

 

     A 

 

           B 

 

 

2. By Law of Cosine 

Only using the Law of Cosine we can find the missing side: 

𝑐2 = 22 + 32 − 2 ∙ 2 ∙ 2 ∙ cos(60°) 

so that 

𝑐 = √7. 

There is only one solution, regardless the numbers involved. 

 

3. By Law of Sine 

Using now the Law of Sine, we write: 

sin(60°)

√7
=
sin(�̂�)

3
=
sin(�̂�)

2
 

Remark: Each of the second and third fractions has only one undetermined side. 

Using the first equality, it follows that 

sin(�̂�) =
3 ∙ sin(60°)

√7
≈0.98. 

Using the unit circle, we obtain: 

𝐴1̂ ≈ 79° 

and  



𝐴2̂ ≈ 101°. 

On the other hand, using the first and last ratios in the Law of Sine, it follows that 

sin(�̂�) =
2 ∙ sin(60°)

√7
≈0.65. 

Using the unit circle, we obtain: 

𝐵1̂ ≈ 41° 

and  

𝐵2̂𝑖𝑠𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒. 

So, since the Law of Sine must work for all of its equalities, the only possible combination would be 

𝐴1̂ ≈ 79° and 𝐵1̂ ≈ 41°. 

There is only one solution/triangle. 

 

 

 

 


