Trigonometry review Math 111

Definition. The cosine and sine are functions of a real number 8 so that the
coordinates of the point on the unit circle centered at the origin determined
by the angle 6 has (cos(#),sin(f)) as in the following picture:

(cos(),sin(0))

The tangent, cotangent, secant, and cosecant functions are defined in terms
of cosine and sine:
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Standard angles. The values of cosine and sine at the standard angles:
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From these angles in the first quadrant, you can derive values for cosine and
sine for corresponding angles in the other quadrants.

Examples. The angle 150° is 30° up from 180° as shown below:

(cos(150°), sin(150°))
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Therefore,

(cos(150%), sin(150°)) = (— cos(30°), sin(30)) = (—\/73, %) .

Converting between radians and degrees. If
0 = x radians = y degrees,

then “x is to 7 as y is to 180”:



Simalar triangles.
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Identities. Since (cos(6),sin(f)) is a point on the unit circle,
cos?() + sin?(6) = 1.
The sum formulas:
cos(f + 1) = cos(f) cos(¢p) — sin(f) sin(1))
sin(f + v) = sin(#) cos(1)) + sin(¢) cos(h).
Letting # = v in the sum formulas gives the double-angle formulas:
cos(260) = cos®(f) — sin?(#)
sin(20) = 2sin(0) cos(h).

Several identities follow from the double-angle formula for cosine. First sub-
stitute cos?() = 1 — sin?(#) to get

cos(26) = 1 — 2sin*(0).
Or, substitute sin?(f) = 1 — cos?(f) to get
cos(26) = 2cos*(f) — 1.

Solve for sin?(f) and for cos?(f) in these last two equations, respectively, to
get the half-angle formulas:

sin?(0) = 1 - cos(26)
2
cos?(0) = L+ cos(2d) C;S(%).

Limits. The following is proved in Math 112:

sin(x) 1 — cos(x)

= 0.
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