September 6, 2017

Section 6.3

Properties of the
Trigonometric Functions

1 Determine the Domain and the Range
of the Trigonometric Functions
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The domain of the sine function is the set of all real numbers.

The domain of the cosine function is the set of all real numbers.

The domain of the tangent function is the set of all real numbers, except

odd multiples of g (90°).

The domain of the secant function is the set of all real numbers. except odd

. T
multiples of 7(‘)()”).

The domain of the cotangent function is the set of all real numbers, except
integer multiples of 7 (180°).

The domain of the cosecant function is the set of all real numbers, except
integer multiples of 7 (1807).
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-]l =smf=1 and -1 = cosf =1

csch = —1 or csch =1

-

secl = —1 or secH =1

—0 <tanf < 0 and —o0 < coth < o
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Function Symbol Domain Range
sine fie) = sin@ All real numbers All real numbers from 1 to 1,inclusive
cosine fio) = cosd All real numbers All real numbers from ~1 to 1, inclusive
tangent fio) = tané All real numbers, except odd integer All real numbers
multiples of ;(90”)
cosecant fi) = csc@ All real numbers, except integer All real numbers greater than or equal
multiples of #(180°) to 1 or less than or equal to —1
secant fif) = sec All real numbers, except odd integer All real numbers greater than or equal
multiples of%(gon) to 1 or less than or equal to —1
cotangent  f{f) = cot@ All real numbers, except integer All real numbers

multiples of 7(180°)
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2 Determine the Period of the Trigonometric Functions
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sin(f + 2wk) = sin# cos(0 + 2wk) = cos b
where k is any integer

A function f is called periodic if there is a
positive number p such that, whenever 6 is in the
domain of f.sois# + p. and

f(6 + p)=f(0)

If there is a smallest such number p. this smallest
value is called the (fundamental) period of f.

rean nn fhinn o o Hal




September 6, 2017

Periodic Properties

sin(f + 27) = sin# cos(f + 27) = cosb tan(f + w) = tan 6
csc(f + 2m) = csc b sec(f + 2w) = sech cot(f + w) = cot 0
y
1
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[ EXAMPLE ] Finding Exact Values Using Periodic Properties

Find the exact value of:

(a) sin% 'L“—_-, gﬂ-‘r .‘— g‘“‘ +
L‘
(b) cos(57)
Y AU sin
(¢) tan o

4 =-’i1’:
m=3 %"‘Z’*ﬂq‘ nj_l\'_,_m
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3 Determine the Signs of the Trigonometric Functions
in a Given Quadrant
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Quadrant of P sin 0, csc O cos 0, sec 0 tan 0, cot 0
| Positive Positive Positive
Il Positive Negative Negative
1] Negative Negative Positive
v Negative Positive Negative
Y
+
y sine
(- +) | (++) ; .
sinf>0,csch>0 All positive
others negative .
Y sin
cosine  COS
< secant b
- N
(=, =) WV (+, =)

tan 6> 0, coto >0
others negative

cos 6 >0,secH>0
others negative

tangent
cotangent
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( EXAMPLE |

Finding the Quadrant in Which an Angle 0 Lies

If sin 8> 0 and cos 6 < 0, name the quadrant in which the
angle 6 lies.
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