H Trig Day 4 Notes Mr. Mur;;;gg

A(x) = cosx
D, x € R becausewe can go “around the circlein either direction

as much or aslittle aswelike.
ie. No restrictions.

R, —1l<cosx <1. Theleast cosinecanbeis —1 (whenx = 1) and
the most cosine can beis+ 1 whenx = 0.

Period 21

To prove any function has period “a’, you must show that f(x +a) = f(x).
example: cos(x +2T) =C0SXcos2 Tt -Sinxsin2 Tt
=cosx (1) —-sinx (0)
CoS(X +2T) =C0oSX
Thus, cosine has period 21t Thisis reasonable because 2t represents a full revolution around the unit
circle so one revolution from point X puts us back at the same spot.
Cosineisan even function.
A functioniscalled evenif f(-x)= f(x). Aneven function “absorbs the negative sign.” If you looked

at the graph of an even function, you would see that the graph on the right side of the origin would look
like areflection of the graph on the left side of the origin.

example: cos(0-x) =cosOcosx +sin0sinx
= (1) cosx —(0)sinx
cos(—X) = COSX

S0 cosine is an even function.

B(x) =sinx
D, x € R forthe same reason that cosine has adomain of all real numbers,
R, —1<sinx<1. Seethepicturelisted with cosine. Sineissimply the vertical distance from the x-axis
to the point in question.
Period 21t
odd function. A function is said to be an odd functionif f(-x)=-f(x). Inanodd function, we can
“factor out” the negative sign. The graph of an “odd function” reflects through the origin.

sin(0-x) =sin0cosx —sinxcos0
=0cosx —sinx (-1)
sin(-x) = —-sinXx

S0 sineis an odd function.
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C(x) =tanx whichisdefined to be the fraction: osx isknown as Tangent.

Clearly, we cannot alow cosine to equal zero since division by zero

T
isundefined. cosx=0when X= 5 and then every Ttlength after that

T
We start at zero.... We go 5 to the first spot then Ttto the next spot,

then 1tto the following spot, etc. We abbreviate this as g +KkTt

2k +Dm
2

Do x ¢ 2k;1)n@ and R, tanx € R
sinx

consider the fraction cosx’ Let’s consider the first quadrant so we are looking at positive values. The

numerator has a maximum of one and a minimum of zero. The denominator has a maximum of one. The
important item is that the denominator gets smaller thusyou will be dividing by a smaller number mak-
ing the quotient larger. Of course the smallest value the fraction can be is zero (when the numerator is zero
and the denominator is 1). So, from zero, the value of tangent gets larger and larger without bound. In the
second quadrant, the tangent is negative because sine is positive but cosine is negative (making the frac-
tion negative). The magnitude can get large but its value will be negative. The conclusion isthat the range
of tangentisthat R. tanx € R.

The period of tangent is not 2rtlikeit isfor sine and cosine. Remember, to prove afunction has period
“a’, you must show that f(x+a) = f(x).

:Sin(x+T[)
cos(x + 1)
_ SINXCOSTT +SiN TCOSX
~ COSXCOSTT —SiNXsin Tt
_sinx(-1) + 0cosx
~ cosx(-1) —sinx(0)
_ —sinx+0
~ —cosx -0
_sinx
" cosx
tan(x + ) =tanx

tan(x + 1)
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D(x) = secx which iscalled secant and is equal to L_
COSX

Notice this function has the same situation as tangent, that is, the cosine is on the bottom therefore the

: : - 2k + 1)1t
secant function has the same domain restrictions astangent. Dp X ¢ 5 ﬁ

The range of secant has an important difference from tangent. The numerator isone. A fraction is smallest

1
when its denominator is at its largest and the largest cosine can beis 1 so 1 =1 isthe smallest (positive)

value attainable. Of course, secant can be negative. In that case the largest negative value which can be
attained

is—1.. Thus, therange of secant isgivenby: R, secx<-1or secx = +1
The period is 2mtasis cosine and also like cosine, secant is an even function.

E(x) =cscx = i and is known as cosecant.
sinx

The domain restrictions are computed in asimilar fashion but with different results than they were com-
puted for tangent and secant. We start at the first zero which isx = 0 and then travel Ttdistance to the next
(and all other zeros of the function).

@n -
N

R. cscx < -1or csex = +1 by the same
reasoning as for the secant function.
periodis 21

Odd function.

COSX o : :
F(X):CO'[XZ@ knownascotangent. D. x ¢ {ki} becausesineisin the denominator like csc x.

R. cotx € R forthesamereasonsasfor tanx. Periodis 1 and cotangent is an odd function.



Wrap-up

a(x) = cosx D, xe R R, —1<cosx<1l 21 even
b(x) =sinx D, x € R -1<sinx<1 2m odd

c(x)=tanx D, x ¢ E(Ll)”ﬁ R, tanx ¢ R 1 odd

d(x)=secx D, x ¢ 2k+l)nﬁ R, secx<-lor secx=+1 271 even

e(x) = cscx D, x ¢ {km R, cscx<-lor cscx=+1 2m  odd
f(x) = cotx D, x ¢ {ki R, cotx € R T odd

An example of what is meant by “evaluate’:
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Since tangent has period 11, we can throw out any

Evaluate tgn="" 251

1 still at the same spot.
tan8§n

tan
3

. T
Sn—

Evad SeCD—S—T[D —secE -
valuate 0 30 - 3
1
Tm
COS—
3 \

Notice that we measured in a clockwise direction
because the arc measurement was negative.

integer multiples of the angle. In this case, we toss out
the 8rtwhich isjust 4 revolutions anyway and we are



