Law of Cosines and Law of Sines

1) Consider the SAS triangle ABC with measurements A=34°, b=14, c=10.

To solve the triangle we use the Law of Cosines.

a= (142+102-2*14*10 cos 34°) 1/2 ≈ 8
If the Law of Sines is used to find a second angle, use caution.

a) If we find the angle opposite to the shortest side first, the Law of Sines gives us 

8/sin(34°)=10/sin(C) or C ≈ 44° , and  B =180°- 44°- 34° ≈ 102°

b) If we find the angle opposite to the longest side first, the Law of Sines gives us 
8/sin (34°) = 14/sin (B) or B≈ 78°, and C=180°-78°-34° ≈ 68°

Depending how you use the law of sines, B will be either an acute (B≈78°)   or an obtuse (B≈102°) angle.  
If you add the angles A, B, and C in part b, we obtain 34°+78°+44°= 156° ≠ 180°.
When using the sine inverse key of your calculator, the Law of Sines will give you only acute angles even if your angle is obtuse. 
(Sine is positive in the first and second quadrant). To avoid this, use the shortest side first when using the Law of Sines. This will guarantee the angle opposite to the shortest side to be an acute angle as it should be. Then, find the other angle by subtracting the other two angles from 180°.  In this way you will get an obtuse angle if any. 

2) Consider the SSS triangle ABC with measurements a=3, b=4 c=6.
To solve the triangle we use the Law of Cosines. 

If we find the angle opposite to the shortest side first, the Law of Cosines gives us 
3² = 4² + 6² -2*4*6 cos A where A≈ 26.4°

If we use the Law of Sines (short side first), we obtain 3/sin (26.4°) = 4/sinB or B=36.4 and C=180°-36.4°-26.4° ≈ 117.2°
When using the Law of Cosines use the longest side first to detect any obtuse angle, and then use the Law of Sines freely.
