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Trigonometric Functions

Angles: Radian Measure: A unit circle is a circle rvitir raclius of ierrgth oner. On

a unit circle, a central angle subtended brr. an :rrc of length I is said to har.e radian

lneasure 0, w-ritten as fl radian or 0 rad.

A ceritlal angle of 180" is subtendetl by all tllc that is 112 tIrc circumference of a iluit

circte. Tlrrrs. it lras radian rreasnl'c )tZrl ) : r,.

In general, ther fonnuia
0,1"g ?rr"d

180 
:;

can be used to corrvelt degree measLlre to ladiari ilIeasnre and vice lrersa.

Example 12 Find the

1. 0"

2. 30"

radian rnezisLrre of

') lr:J. +.J

4. 60.

5.

6.

90'

360'

Sine and Cosine Functions: Consider il nnit circle in a coorclinatc svstem u,ith

center at tlie origiri arid a central angle of size 0 rad between ther positive sicie of the

r-axis zrnd tire otirer radiris. called fi. Let P be the entl of the radius -R on the circle.

e The r-coordinate of P is caliecl the cosine of 0 (abbreviated cos9).

o The y-coordlnate of P is called the sine of 0 (zrbl-rler.,iatercl sin0).

The set of all orclere-'d pairs of tlie lbrni (0. cos 6) and the set of a1i orclerecl pairs of

the folnt (6" sin d) constitute. respectiveh'-, the cosine function and sine function.

P{tsr ,r *irt x}
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The dom:tin of these tr.vo flnctions is tire set of a1l angles. rvith uleasrlre eitlier irr clegrees

or raclians. Tire range is l-1,1] .

Example 13 Er.aluating the following sine and cosirre firnctiorrs.

1. cos90"

2. sin 180"

Example 14 Find

l - cos(r)\ l,

9 "ir,/I \rrarl\ - /' ()

COS 7I

cos(2;r)

the exact rralue of eacii of tlrc follorn,ing:

3. sin(i)

1. cos(-{)

.).

4.

Exact r,alues of the sine and cosine firnctions can be obtainer,l for multiples of the special

angles, because these triangles can be usecl to fiird the coordinate of the intersection of

the terminal side of each angle r.ith tlie unit circle.

I

- l_irr-r
II

8({:.s .q i*in -rl F{erx .l; riit.r}
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Four Other tigonornetric Functions: Tlie other four trigonometric functioris

nre the tangent, cotarrgent, secant and cosecant.

o tanr:-$*,ct:srf0 o s€rcr:fr,.nor+0
o cot:n:f;H.sinrl0 . cosecr:.n-.sirr-rf t)

The sine ancl c'osine functions are only tu,o of six tligorrornetlic fnnciions. They a,re,

ho-,lrever, the most iraportant of thc six fol nlarl\: applicatious.

Example 15 Find the exact rralue of each in this t:rble:

r STN ]I COS:T tan:r cot z SCC l1] COSCC J

0

1T

6

i
4.

T
2

Exponential Functions: Ari expronential function is a filnctiori that czr,n be rvritten

in the fonn

.ftr) :b". u'here b> 0andbI 1

The domairi of / is the set of all real nnniirers and the range cif / is the set of aii

positive reai nurnbers.

The exponerrtial function with base e, J'Q') : sr . is used more frequently tharr all

otlter bases cornbined. u,Iiere e is an irrational number that carr be :rpproximated ns

2.71828.
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The Graphs of Exponential Functions

Example 16 Solve each eqnatiorr fbr :r.

$ qo7frraa ftt)?ft*rt 6r L>X, trsr f(*r)Stxrl

(Fr.r)

frvl'b*

(10")' :2656

( to*)'
[o2x

2X

= (rd

=lo6
z$

r2r17',uJ, 4*
5u

f.=5*J--'1

5e
q(u*r7 =d
! z**+ 

=g4*
eX+t =ctX 4

q c3-/-r.r\3L. V 
- 

\tu | aJ

-hrftr+) 5 = N+2
(!0" )-= zb st

pz* =0o16

Pr.t
F.L
??.3k?.t1

(??.? )

@ Ix 2

ffi:
*

Properties of Exponential Functions

For n, ancl & pc;sitive. a t' 7. lt 7 l. and .i' ancl u real.

l, e,,r' a,ta : (trr*1/ ancl 
o'' : ,,., , 

.

0ll
2. (rt')u : qre zrnd (ab)' : ,;r'7r" .

3. a* : aa if and on11, if r : tJ,

4. For r * o,6l #)r and onl-v if o,: b.

Note: Properties 1 and 2 r:orne dircctiv fiorri the definition of exponent.

(a+b)x +t+bx
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Logarithmic Functions: A logarithmic function is tr function that is clo-selv reiated tcr

an exponential function. For b > 0 an

'Ihe dornain of .f is the set of all positir-e leal nurnbers and tire ral1ge of / is the set of

al1 real rrurnirels.

If b: 10. rn'e can omit nriting the base, i. c., logr: iogr6rr.

If b: e, \\re lrse notation lnr fbr the logarithm r.vith base e. i.e., hr:r::log,,.:r:.

An-r. l6gorithrus u,'itli base e are called the natural logarithms.

The Graphs of Logarithmic Functions

Properties of Logarithrnic Functions

If Il. ,\.1 arrd ,\ are positive lezrl rrurnbers. l, + 7, ancl p and "r :rre real numbels. then

1. 1o961:0

2. logub :7
3. log6ltr : :u

4. llos:,," : r

togrY:losoM-log,rv

m:piogrt/
lofoK ,lq. .

logo,ti.lA' : logo M + 1og,, A'

1o96,11 : lo96l[ if and orrly if M : ly'

Note: Properties 1-7 come directlv liorn the ciefiriition of exponent.

IY
F?

,lry to 
= lo testt')r,

tqr1.ro.)+ $*tlogul
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Y= &. y:logu*

=Xn xl <, Y --lqbx

rnto-[ tgor,lh,t'r
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I

r$b != lo

t"b b=e

u =Od
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tq x =Jaloo af,=fu,olro

Example 17 Cliange each exponential forni to an equh,alent logalithrnic forrn.

Example 18 Let

1. hg 10a,3

3. log(21"c, a;

1- + orlog t
L t ?fe)

=f(zl -t =-/
tgcb)
j

?do*
loeoz =i

).'s+

--2+
=Z+
= 2l
=?.

s= lV;t

1n24.

loga : 2 and logb: 3, find

= lug lo+ lr1n'

=+
2 r,r* ? to9{f 'lgb

=bot-hb
=ll,qn _ lqb

G

--

+

#

Pl 9" at 9,^(rcx+r)) =& lr.g-l

Example 19 Solve the equati ln(zf1) +tng

PP,f ..'-)
-
?(xtt I
Ax'r7

?r-
Y
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