Trigonometry and the unit circle

The unit circle can be used to extend the meaning of basic trigonometric functions beyond the domain of angles 0 < < 90°. Basic trigonometry

defined for right angled
\ . . T ; triangles
YA (cos 6, sin ©) cpsH is thexcoord!nate of the un!tc!rcle tané?:X: sinég
/ sind isthey coordinate of the unit circle X cos@
tan@="2
@ is measured anti-clockwise from the x axis &
f‘@? R=x4y?
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We can use this definition to extend the definition of sine P ChagnarRs: Smppem

. =Rsind
and cosine to any angle 6. y=hsin

=Y

When plotted, sine and cosine are smoothly
varying functions between -1 and 1, which repeat every
360°.

tand becomes infinite at 90° and repeats every 180°.

sin(x) vs cos(x) vs tan(x)

' A ' sin(x)
cos(x)
| tan(x)
8 x=cosfd y=snél
0° 1 0
90° 0 1
180° -1 0
270° 0 -1
03 360° 1 0
1
r-r---------"-"-"-"-—-"-""=—--— |
: Note cosine is the same |
-1.5¢ | curve as sine, but lagging behind’ : (x,y) coordinates of the unit circle vs anti-clockwise
'l (we call this phase shifted) by 90°. | angle @measured from the x axis. The middle number
2 i N S O  H is the angle measured in radians. The conversion is
-360 -270 180 -90 O 90 180 270 360 450 540 630 720 rtradians = 180°.

6 /degrees
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Note: all the graphs above give solutions in the range 0° .... 360° *

Trigonometric functions are periodic, i.e. repeat after a fixed interval. This means the solutions to trigonometric equations like sin(x) = 0.5 are multi-valued.
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B <Student Versions : trigonometrica [E=8 i) B <Student Versions : trigonometrica [=] =
unit circle f = sin(26) unit circle f = tan(26)
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sin -(20)= 05 * tan -(26)= 1
=] & A French. November 2013 = & A. French, November 2013
g° = 18,78, 195,255 g = 22.5, 112.5,202.5. 2925
in28 =1 .
; - 38 360N Er?;trz'jgggnc;‘;gé?blem tan260=1 Note tan(né) is the
=30° + radient of a diameter of
integer multiples of a full 0026 =45° +180N ?he unit circle. The
[0 26 =150° + 360M circumnavigation of the _Jg =225 +90N clockwise angle né
—/g0=15° +180N ﬁ\r:jruﬂ:ecﬁli[]hgr?eegggted : therefore repeats every
180°.
=10 =75°+180M solutions.
b Em
unit circle f = cos(46)
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COS ( 4 9) = .05 % [0 46 = 240° + 360M
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= 30,60, 120, 150, 210, 240, 300, 330 =@ =30°+90N i.e. 30°,120°,210°,300°...
=8 =60°+90M i.e. 60°,150°, 240°,330°...
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