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5.3 Properties of the Trigonometric Functions NOTES Part I "
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The domain of the sine and cosine function is M\I Sﬁ*f 0'(; &} \l ~eal ﬂUN-L&?\f §
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The range (span of y values) for the trig functions are as follows....

-\« sin[Gj <\ ~\ < cos(®) =
csc(8) < il or csc(B) = \ '
sec(8) <_—\ or sec[@j >\

~C0 <tan(d) s O .m0 < cot(®) £ °

PERIODS OF FUNCTIONS

A “period” of a function is defined by when a full cycle is complete.

The a‘hgle of g radians corresponds to the point G, %) Notice that for angle -g + 2n, the corresponding

point on the unit circle is also G,?), as the two angles are C@LQ( T\\,LM.,O . So, we can say that

sin(0) + 27 (and any multiple of 2r) will correspond to the same point on the unit circle of sin().



Therefore.... |
sin(8 + 2nk) = sin(@) ~ cos(6 + 2rnk) = cos(8)
where k is any integer.
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The period of sine, cosine, cosecant, and secant is 2 and the period of tangent and cotangent is

Hence, the Periodic Properties can be stated as.....

sin(@ + 2nk) = sin(8) cos(8 + 2mk) = cos(0) tan(_B + k) =tan (6) -
csc{B + 2mk) = csc(6) sec(@ + 2nk) = sec() cot(0 + k) = cot (6)

where k is an integer

Example: Finding the Exact Values Using Periodic Properties.

Find the exact values of:
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SIGNS OF THE TRIG FXNS IN A GIVEN QUADRANT
Knowing in which quadrant a po.int-P lies enables us to-determine the signs of the trig fxms of 6. E

Quadrant of P sin 9, cscd cosd,secd tan ﬂ,cotﬂ.
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Example: Finding the Quadrant in Which an Angle 0 Lies.

If'sin 0 < ( (negative) and cos 8 < 0 (negative), name the quadrant in-which the angle 8 lies.
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FIND THE VALUES OF THE TRIG FXNS USING FﬁNDAMENTAL IDENTITIES
If P = (x,y) is the point on the unit circle corresponding to 6, théri

_ e s csc(9) = 3,if y #0,
‘ cos (9) =X | E sec(f) = % , if—x #0

_ 7 '
tan(@) = = ,if x#0 cot(9)=§,ify¢0




Based on tﬁese definitions, we have the Q@(‘l@ fL@C@J Pl (,Qﬂﬂ‘}"l ¥\ €3
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Example: Findiﬁg Exact Values'Using the Identities When Sine and Cosine‘Are Given.

P

Given sin 9 = @and cos 9 = ",_)find the exact values of the four remaining trig fxns of 0.
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The equation of the unit circle is y2 + ¥* =1, IfP= [x y) is the pomt on the unit circle tha’c corresponds' '
to the angle 0, then v = sinf and x = cos 8. Therefore, we have... z@

(sin8)? + (cqs@)z =1 | ' /%\ s S0
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It is more customary to write it as....

sin2(8) + cos?(8) = 1




Using sin?(8) + cos?(9) = 12 ' 6:’/\2@ = (& V’)@)Q
a) divide both sides by 3in“ &
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b) divide both sidesby (0S5~ ©
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Collectively, the identities above are referred to as the Pythagorean Identities:

Fundamental Identities

'fana _ sin@ - cotf = cos 6
cos @ sin §
1 1 | 1
cscf = —— 0= =
B — Sm g sec cos @ cot tan &
(;Hm tan’ @ + 1 = sec?0 . cot?@ + 1 = csc? 9
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Example: Finding the Exact Value of a Trig Expression Using Identities. S@(@ - COS@

sin (20°)
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FIND THE EXACT VALUES OF THE‘TRIG FXNS OF AN ANGLE GIVEN ONE OF THE FXNS AND THE
QUADRANT OF THE ANGLE.

a) tan(20°) —

When solving for sin 8 or cos 8 using the fundamental identities, we get....
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cos 8 = /1 — sin?g-




To determine whether we use the positive or negative value depends on what quadrant the given trig fxn
is in. '

Example. leen tha\sm == and\c%\e_j 0, find the exact value of each of the remaining five trig fxns.
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Examplé Given that anQ = - and sin O < 0 find the exact value of each of the remaining five trig fxns
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5.3 Properties of the Trig Fxns PART 11

EVEN - ODD PROPERTIES TO FIND THE EXACT VALUES OF THE TRIG FXNS

Recall:

Even fxns: f(-=6) = f(8)
0dd fxns: f(——ﬁ') = —f(9)

%‘:ﬂ-@ Wﬂo\fﬂ’(\ CQ_\_&anrTl‘ , and CO%(QYL{ are odd
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~Sin(=0) == sin() —— —cos(=~6) = cos(e)——tant=0) =—tan(0)

csc(—80) = —ces() sec(—6) = sec() cot(—80) = —cot (8) |

Example.: Find the exact value of
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