GS 204 - 2019.  Structural Geology.  
Basic Trigonometry Functions
1.  The six basic right triangle trig ratios which you should know are:

sin ( 


= opposite / hypotenuse
cosecant (  

= hypotenuse / opposite

cos (  


= adjacent / hypotenuse
secant (  

= hypotenuse / adjacent
tangent (  

= opposite / adjacent
cotangent ( 
= adjacent / opposite   

[image: image1]
Additional ratios that are convenient to remember are shown in the following table.  The first three are known as reciprocal functions.

csc ( = 1/sin (
sec ( = 1/cos (
cot ( = 1/tan (
tan ( = sin ( / cos (
2.  For any angle (, sin2 ( + cos2 ( = 1.

This relationship follows from the definitions of sine and cosine, and the Pythagorean theorem:

c2 = a2 + b2

[image: image2]
2.  The sum of the interior angles of every triangle equals 180o.



[image: image3]
Construct LM parallel to AB.  The angles a and ( are equal to each other, and the angles b and ( are equal to each other.  Since
( + c + ( = 180o, and a + b + c = 180o
3.  Sine and cosine values for common angles:

sin 0o = cos 90o = 0

sin 30o = cos 60o = ½ = 0.50
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sin 90o = cos 0o = 1

In the 45o isosceles triangle, the hypotenuse has a length of 
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 if each leg is equal to 1.
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tan 0o = 0

tan 45o = 1

tan 90o = cos 0o = 1

4.  Trigonometric Identities
sin (2 x) = 2 sin x cos x
sin (-x) = -sin x
sin (u + v) = sin (u) cos (v) + cos (u) sin (v)

sin (u - v) = sin (u) cos (v) - cos (u) sin (v)

cos (2 x) = cos2 x - sin2 x = 2 cos2 x - 1 = 1 - 2 sin2 x

cos (-x) = cos x

cos (u + v) = cos (u) cos (v) + sin (u) sin (v)

cos (u - v) = cos (u) cos (v) - sin (u) sin (v)

1 + tan2 (x) = sec2 (x)

1 + cot2 (x) = csc2(x)

sin (u) cos (v) = ½ [sin (u + v) + sin (u - v)]

sin (u) sin (v) = ½ [cos (u - v) - cos (u + v)]

cos (u) cos (v) = ½ [cos (u + v) + cos (u - v)]

5.  Law of sines and cosines:
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Law of sines:
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Law of cosines:
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