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Section 5.1

Trigonometric Functions of Real Numbers

In calculus and in the sciences many of the applications of the trigonometric functions
require that the inputs be real numbers, rather than angles. By making this small but
crucial change in our viewpoint, we can define the trigonometric functions in such a way
that the inputs are real numbers. The definitions of the trig functions, and the identities
that we have already met (and will meet later) will remain the same, and will be valid
whether the inputs are angles or real numbers.

Here are some identities you need to know:

_sin(t)
tan(t) = cos(t)
cot(t) = C_L(t) =
sin(t) tont

Reciprocal Identities
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sec(t) = F(t)’ cos(t) =0
csc(t) = L sin(t) =0
sin(t)

cot(t) = ﬁ, tan(t) =0
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Pythagorean Identities

sin®(t) +cos’(t) =1

1+ tan®(t) = sec?(t)
1+ cot?(t) = csc?(t)
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Opposite Angle Identities

sin(—t) = —sin(t)
cos(—t) = cos(t)
tan(-t) = —tan(t)
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cot(-t) = —cot(t)
sec(—t) =sec(t)
csc(—t) = —csc(t)
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Example 1: Given that cos(t)——% and 7r<t<3— find sin(t) and tan(t)

codt tsnt=L =) Smt \r—' L,_ , m
L\ sin =)
(-i') B 5!!\1‘ "\n-s/dl
gLt = - =1E taal = 220 _ - \(&
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Example 2: If sin(t) =% and tan(t) <0, find sec(t) . ‘t
sl = Jz't Z 0 ' sinh test=
' ) 1 T r 2 -
tont = 5“1_“_<O = C_og't‘40 a: z:,) - los t
Example 3: Use the opposite-angle identities to finﬂ Cgsl‘f_' = 1S~
A
- _ 5.
a. sm(—z?”j- - s % = — \l_—_i —> CfJSt_ = \];6 \I:g
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Here’s another set of identities: ‘k a-_l-
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The sine and cosine functions are periodic functions. That means that there is some
number p such that f (x+ p) = f(x). The number p is the period of the function. So

sin(t + 2z) =sin(t) more generally sin(t + 2kz) = sin(t)
cos(t + 27) = cos(t) cos(t + 2kz) = cos(t)

.B_F'l;zr o M for all real numbers t and all integers k.

revolukion |, sine end cosine ro.‘aear!

The tangent and cotangent functions are also periodic functions. However, these
functions repeat themselves when p = ©. So

tan(t + z) = tan(t) more generally tan(t +kz) = tan(t)
cot(t ) = cot(t) cot(t +Kz) = cot(t)

for all real numbers t and all integers k. 1 te ﬂdl . JC
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Note:"the period for the sine and cosine functions is 2z while the period for the tangent
and cotangent functions is = .

The secant and cosecant functions are the reciprocal functions, so they will follow the
same periodicity rules as sine and cosine.

sec(t + 27K) = sec(t)
csc(t + 22k) = csc(t)
for all real numbers t and all integers k.
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will use the identities and periodicity to evaluate trig functions of real numbers.
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Example 4: Evaluate tan[lSTﬂj = tan @é\ EE) = tan (‘El_;f) —1(3

157 _ gwy 28
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Example 5: Evaluate cos(z%j‘:_ (OS5 (}( + _.[l ) = Co¢ (I —_ \f_:—s_
LE“- _ 1\'_’1/ -\- I 2!‘0‘!74:['\'61\5
Example 6: Evaluate sm(lgﬂj g/}f - -r) — S'/‘ T—)% ‘,
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3 3
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Example 7: Evaluate sm( 3 j: ~6\n( E -5 n K + 2N
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Example 8: Evaluate

nw_ T
3 -—GTHE

A _ s+ T

4 4

gT= 87" t0
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Example 9: Evaluate

o pu()_ ws(F) b ()

cos(87x)sin (227:) W
6

o 27 tan(lzﬂ = c,o'} ..'T) = —
( 4 j cos(ll;r)sin(lgﬂj (Lr LDS(TI') 501 (c_g-zﬁ)
_ |
LT m

Example 10: Simplify:

= -w@t(t) 5@&“’)




