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Values of Trigonometric Ratios The side lengths of a right triangle and a reference
angle 6 can be used to form six trigonometric ratios that define the trigonometric
functions known as sine, cosine, and tangent. The cosecant, secant, and cotangent
ratios are reciprocals of the sine, cosine, and tangent ratios, respectively. Therefore, they
are known as reciprocal functions.

Let & be an acute angle in a right triangle and the abbreviations opp, adj, and hyp refer
to the lengths of the side opposite 6, the side adjacent to 6, and the hypotenuse, respectively.

Then the six trigonometric functions of 6 are defined as follows.

" opp hyp
o (0) — sin g < PP e (0) = _ad O
sine (§) = sin 6= 77 cosine (6) = cos 6= tangent (6) = tan 6 = 2% I
cosecant (6) = csc 6= LWTE secant (6) = sec 6 = :Ty? cotangent (6) = cot 6 = :lei adj
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Exampl Find the exact values of the six trigonometric

functions of 6.

Use the Pythagorean Theorem to determine the length of the hypotenuse.

3

157 + 32 =¢? a=15b=3
234 = ¢? Simplify.
¢ =V234 or 3V26 Take the positive square root.
sing= P2 _ 3, V26 cosﬂ:adJ= 15, 5V26 tan 6="P2 _ 3 o L
hyp  3v26 26 hyp 3726 26 adj 15 5
_ hyp _ 3V26 _hyp _ 3V26 V26 _adi _ 15
cscO= P = 3 or V26 secﬂ_adj ==15 '3 cot9-0pp_ 3 or5
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Find the exact values of the six trigonometric functions of 6.
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Use the given trigonometric function value of the acute angle 0 to find the exact
values of the five remaining trigonometric function values of 0.
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