Lecture Notes

Symmetries of the Unit Circle

Let « be an angle denoted by P (z,y) on the unit circle. If v is measured from the positive part of
the xr—axis, counterclockwise, then by definition,

cosa =z and sina =y

Case 1. Reflect P to the x—axis to obtain point @ (z, —y).

sin (—a) =

cos (—a)

tan (—a) =

Then the angle associated by @ is —a.

—sina
Cos (v
sin(—a) —sina
= = —tanawo
cos (—a) cos

Py

Case 2.

Reflect P to the y—axis to obtain point @ (—zx,y).

Q(x,-y)

Then the angle associated by (@ is

180° — . In other words, these two angles are supplements.

sin (180° — o) =
cos (180° —a) =

tan (180° — ) =

Q(-xy)

sin «v
—cos
sin (180° — «) sin v
= = —tana«
cos (180° —a)  —cosa
Py

180°a .-
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Case 3. Reflect P to the origin to obtain point @) (—z,—y). Then the angle associated by @ is
a + 180°.

sin (a +180°) = —sina
cos (o +180°) = —cosa
i 180° — si
tan (o + 180°) = sin (o + ) = Y tana
cos (a 4+ 180°)  —cosa

P&y

For more documents like this, visit our page at https://teaching.martahidegkuti.com and click on Lecture
Notes. E-mail questions or comments to mhidegkuti@ccc.edu.
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