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Trigonometric Functions
Angles: Radian Measure: A unit circle is a circle with radius of length one. On
a unit circle, a central angle subtended by an arc of length 6 is said to have radian

measure f/, written as f radian or ¢ rad.

A central angle of 180° is subtended by an arc that is 1/2 the circumference of a unit
circle. Thus, it has radian measure %(27r1) =

In general, the formula
% . Hrad
180

can be used to convert degree measure to radian measure and vice versa.

Example 12 Find the radian measure of

1. 0° 3. 45° 5. 90°

2. 30° 4. 60° 6. 360°

Sine and Cosine Functions: Consider a unit circle in a coordinate system with
center at the origin and a central angle of size # rad between the positive side of the

z-axis and the other radius, called R. Let P be the end of the radius R on the circle.

e The z-coordinate of P is called the cosine of # (abbreviated cos ).
e The y-coordinate of P is called the sine of § (abbreviated sin 6).
The set of all ordered pairs of the form (6, cosf) and the set of all ordered pairs of

the form (6, sin ) constitute, respectively, the cosine function and sine function.

Barnett/Ziegler /Byleen College Mathematics 12e 13



SMG:N (0% &= grs
e (4]

Q"(\ onn
J"Bl ?
70 ta w = S ootp = —
wb 8 cos & Taunl-

QuI0Ne 30 Oy lﬁw 2
wwm )( RIMOD ¥ ﬂ ;\7(

T

i

o
T
ax.':'e,) ug —-r“% 45 "'1{ .S'wl—l

/———L'
E,)‘ e ‘I[ IS Wahoroh |

val mmulﬁt 360

1T \st uliu 360
b ) \'ﬁ‘)‘ (lf ) =

—




The domain of these two functions is the set of all angles, with measure either in degrees

or radians. The range is [—1,1].
Example 13 Evaluating the following sine and cosine functions.
1. cos90° 3. cosm
2. sin180° 4. cos(2m)
Exact values of the sine and cosine functions can be obtained for multiples of the special

angles, because these triangles can be used to find the coordinate of the intersection of

the terminal side of each angle with the unit circle.
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Four Other Trigonometric Functions: The other four trigonometric functions

are the tangent, cotangent, secant and cosecant.

o tanx = =L cosz # 0 e secy = ——,cosT # 0

coszx’

e cotz = % sinz # 0 e cosecT = ﬁ,sinx 0

The sine and cosine functions are only two of six trigonometric functions. They are,

however, the most important of the six for many applications.

Example 15 Find the exact value of each in this table:

z | sinx | cosz | tanxz | cotx | secx | cosecx
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Exponential Functions: An exponential function is a function that can be written
in the form

f(z) =b", where b>0andb#1

The domain of f is the set of all real numbers and the range of f is the set of all
positive real numbers.
The exponential function with base e, f(z) = €*, is used more frequently than all

other bases combined, where e is an irrational number that can be approximated as

2.71828.
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The Graphs of Exponential Functions 'F(“);b
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Properties of Exponential Functions

For a and b positive, a # 1, b # 1, and = and y real,
T

a
1. a®a? =a*"% and — =d*7¥

aYy ’ x * xv)
2. (@*)¥=a" and (ab)® =a"b", (Q + b) #a +b
3. a*=a? ifandonlyif z=y,
4. For x #£ 0, c@: &)ﬁ and only if a = b.

Note: Properties 1 and 2 come directly from the definition of exponent.

Example 16 Solve each equation for .

L 3. (107)? = 2656
53
52:(-\-‘-)- _ 54:( (FPJ—) ((o*) = (ldf Pe.2
<3 0 =10¢ P2
S .

5@ _ % (opy) 9X =4  PP.3
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2XHH =4X =

2. 8= (42 {@ LO ’—2 by
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0% ot = )6
X3\ "
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Logarithmic Functions: A logarithmic function is a function that is closely related to

an exponential function. For b > 0 and b # 1,

S—

l = log, x is equivalent to x =¥

The domain of f is the set of all positive real numbers and the range of f is the set of

all real numbers.
If b = 10, we can omit writing the base, i. e., logz = log,, .

If b = e, we use notation Inx for the logarithm with base e, i.e., Inz = log, z

Any logarithms with base e are called the natural logarithms.

The Graphs of Logarithmic Functions
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Properties of Logarithmic Functions

If b, M and N are positive real numbers, b = 1, and p and z are real numbers, then

0 X X
1. log,1=0 = b 1 5. logy, MN = log, M +1log, N = b b\l=b .‘7
2. log,b=1 =

\ x
b b 0. logb%:k)ng_logij E % :b*ﬂ
bx b @gg;?\b: plog, M

l%x :l@b)‘ 8. logy, M = log, N if and only if M = N

'(a:'b 3. log, b* ==z

4. 0% =g

m

Note: Properties 1-7 come directly from the definition of exponent.
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l@ﬁ X = 30l00 & de'usﬂld‘b

Example 17 Change each exponential form to an equivalent logarithmic form.
e 2

28 %

log,2 =-L

2 S:zlog V‘t

Example 18 Let loga =2 and logbh = 3, find

1. log 106? o l09 IO‘\"OQ 0\3
= 1 +3lga
=1 +30)

=3

2 g ¥l = 10942—’0917
= log 0% - byb
:J'oga -—'@b

i@ -3 =-2 ¥
L 2 g (b)

3 #

Example 19 Solve the equation(ln@c +1)+1In3

= 1n24 .
S o fa(3xa)) =Sntau)
s = 3I(xtl) = 24
w153 = 24
X =2
X =73

2=

18
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