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Section 1.4

tric Functi

Using the Definitions of the Trig

We saw in the previous section that some of the trigonometric functions are reciprocals of each other.

Multiplying reciprocals together always results in a value of 1.
|
. % =
(sin@)(cscl) = ’%5' T \
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This leads us to what we call the reciprocal identities.
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Mo Nav cadale .
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. 1 1
sin@ = — cosf = — tanf@ =
cscl sech cot
oS N - _ ,i
cc w7 -\
csch =— secH = —— cot = —
 sing " cos@ T an@
Example 1: Find each function value.
a) Find tan 8. given that cot & = 4. LOXG" A= j;— b) Find sec#, given that cosf = _\.'i
- Y20 2D
*D\V\Le\ &Lez - T = _—
w5 _4
- e —
- 97

¢) Find cosd, given that sec® = 9.80425133

€050 =

Y

Qucigoedd \cagy @ o«

NOTE: Reciprocals always have the same sign.
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Determining the signs of the trigonometric functions of nonguadrantal angles C 0\’0*‘()“"3%

D = (D
Aab= = =R Qu al
in@,csch TAQ _ > sin@,csc @ pagi%\\,a
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tan 8 cotﬂm_,&\\\g_ tan@,cot@ Mbl A*AW{]
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Example 2: Identify the quadrant(s) of an angle # that satisfies the given conditions.

a) cos# <0, sind<0 b} cos# =0, secd =0

QUO\O\NV(\ NN Boodrad X O(ﬂ—

¢) cot8 <0, secd <0
X 20, o040
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sin (=115 — sin855° "N
cos (=115%) — cos 855° T
)
tan (—115%) T nnSSS“ - =
cot(-115%) ¥ mam

Example 3: Find the signs of the six trigonometric functions for the given angle,

a) —115° b) 855°
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sec (—115%) — sec 855° : 6$$0’3("‘5)'3(’O = \>%

ese (—115%) ese 8557 (- )+\)
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Pythagorean Identities

sin® @ + cos?@ = 1 tanZ0 + 1 = sec?@ 1 + cot®8 = csc?0
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We know form the Pythagorean Theorem that  ¥* + x?
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NOTE: It is important to be able to transform these identities into their equivalent forms.
Quotient Identities
sin@
cos @

cos0
= tan @
sin@

= cot@

A S VN -
K K
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Using Identities to find Function Values

Example 4: Find sin 8, given that cos 8 = ;und  is in quadrant V.

\}\9,\“ f?l,\‘\\fo%o(w \AML‘\a QA{\ o -\l‘i ﬁ
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Example 5: Find tan 8, given that sinf = %and 815 in quadrant 1L kY -

c-m
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Example 6: Find the five remaining trigonometric function values for each angle 8.

. /2
a) sinf = \?. andcos 8 < 0 cos A =

(5@
e8
e
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z N = LT
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6, o Moose A= ’(—‘\

csc i > Nl

3 . i - \
b) cosf = —\?. and @ is in quadrant IlI sinfl = 2
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The Range Values of the six trigonometric functions (Output values of the functions)
=D - %\r—f
Tri tric Functi R = Xt
rigonometric Function Aange 5066 = ps
of @
sin@,cos @

- Y
\r;% [lll] U{

cscf,sect ~
x L (—eo,—1]U [1,:)
4 K

tan @, cot @

X

(—e, )

Since r always represents the longest side of the triangle,

(0, r) ~ . (r.0)
> -

ir.0)
- -1 3
1] x ',HJ. ~r)

The sides x and y can vary greatly in relationship to each other.

y=x OR y<x OR y=x
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Example 7: Decide whether each statement is possible or impossible for some angle 6.

a) sing =3 b) cosd = =096 c)esc =100
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