Lecture 30: Section 4.7
Inverse Trigonometric Functions

Inverse sine function
Inverse cosine function
Inverse tangent function
Inverse properties

A& Review:  Function - each z has only one y, passes
vertical line test.

A Review:  One-to-one - each y has only one z, passes
horizontal line test.
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The Inverse Sine Function
A

+ &j:S]/\ (x)
% \ |
- "T”L_L_ 1’\:’" m

NOT 1= 1, SO WE NEED TO RESTRICT THE POMAI

T T
Let’s restrict the domain to the interval [—5, 5}*

Then y = sin z is one-to-one.

¢ COOLDINATE _
y =sin 'z if and only if X = Sin ()
T T

with domain [—1, 1] and range [—5, 5}

\)@Q"\ﬁ" Def. The inverse sine function is defined by

NOTE: The inverse sine function is also called
arcsine, denoted by y = arcsin x.

Y= Arcsin(x)= sin~I(x)

NCTE: Sin™'(x) ¢ L
Sinlx)
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1oAY ANALE BETWEED T 4 5p I Has 4
1

2

SIVE VALVE OF :';_ L
ex. Find the exact value, if possible.

\) : _ L _T ¢
1 S VI( = AD =
1) sin™* (5) =Y RN DR

2) S111 1 <_2 -3 S\M(UK: '_g_ A,\’D—I_E _’:\I 5_7_ZT

HINT: Sin VALUE 1S = y= -7
NEGATVE (0 QT S
3

3) Sin_l <§> 3-
U T S 6T I THE OdMA~ oF [-h1]

THOS O SOLUT 104
Checkpoint: Lecture 30, problem 1

ex. Graph@ = arcs@




The Inverse Cosine Function

Restrict the domain to the interval [0, 7|:

J TOMALE ITONE-TO - 0B
Def. The inverse cosine function (or arccosin
function, denoted by y = arccos x) is defined by

y=cos 'z ifand only if X= 005(3\

With@nn [—1,9and(range 0, 7))

Graph y = arccosx

A
T 4

o1 T =0t (x)
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The Inverse Tangent Function

A

Restrict the domain to the interval (—5 5)

TOMAKE T O~E -TO-0nE
Def. The inverse tangent function (or arc-

tangent function, denoted by y = arctanx) is
defined by

y =tan 'z if and only if X:to""(‘j3

with|domain (—oo, oo)\andEange (—g, g)\

,Jgow\ \“\

NOTE: The graph of y = tan~! 2 has two

horizontal asymptotes: YW=-IT = 1T
'/ c

L30 -5



ex. Find (
- V= E A~pD 0¢ cIr
1) cos ™ <\/§> =Y s (4 2 1
> Sy y-T
/ﬂ(}’\_ @
2) cos ! (—1) = Cos(Y)= ‘_-('T AJD 04 Y cm
- = 4= A
QL 3
3) arccos(0) =%  COS (\33;0 AN Q& NETT
= ‘3: l_T
2

4) arctan(()):\:s f@n(j)zo A9D —l{LbﬂT/z

=24=0 e
5) arctan(1) =Y +an (tpz J
AND .IriLU L7ZT

29y I T
6) tan_l(\/g):‘j 1 “
TAN(wWI= T Awd T Lyemw
ks [
D y=1
N

Checkpoint: Lecture 30, problem 2
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(NOT LESPOIDIBLE For THIS )

Other Inverse Trigonometric Functions

A

b | 1 \
U | |
+ ottt 7;'
\1 -
y=secx,0§x<%,7r§az<3§ y =sec L w
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y:cscx,0<x§%,7r<x§3§ y=csc o

Inverse Properties SHORT CUTS |, BOT CAD BB

1 TRICKY'

l.sin(sin""z)=2 for -1 <z <1

. . 7 7'('
sin"!(sinx) = for —5 <z< 5

2. cos(costr)=a for—1<x<1

cos Heosw) =2 for0<zx<m

3. tan(tan tz) =2 forall x

T m
tan~(tanz) =2  for 5 <T <y
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ex. Find the exact value, if it is possible.

0 \ Of: '('MAE: B
1) arctan (tan 6) =17 | 3
© U=y arce -
%4 | retan (‘%)‘g
-T.IT . T o |
A G 2

2) sin(arcsin ) ,

/

MUST RAWE -l ¢ x &1, BUT 7T 1S oaT!

TS QOT [ THE DOMA _
=) A0 SOLUT 10y N OF (1,1

5
3) arcsin (sin %)
MOST  HANE -1 L X ¢ 1T <
=S = 4 3
2 = 2T 3 s o, S0 RELWR TR

GFQSih(&{hU%\> :1(7;: 3_‘11- EEW“

4) cos™* (COS —%)
MOST HAGE 0L X LT, 0T ‘I._L‘ IS BT

Cos“(cog(l};w :1; @T‘?H

-

—

L.'

Checkpoint: Lecture 30, problem 3
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?OBW\“E’ >0

ex. Find the exact value: QX
1) cos ( [
LET ©=arsin(2) = Siﬂ(93=% :‘?
(x,3)
COS(QX’/_X—: _Ll_ 5 )3
r S o ~
1
X
5= {354
62: q *f")(‘z
- 2) cos(tan1(=2)) = CO>( Q) L l:: )(2
LET S=tan™' (-2) —
= tan(ed) = -2 = Ofp
RIWERSE +an IS EITHEE IS QT APJ
Sg'z g}g’ , KERE, tan IS NEGATIVE,
|
L
CoS(6Y = ADY _ ) V5 _ 3 r-e -2
e 5 5 < >\
‘4 (-—?_X?_ =h?
Checkpoint: Lecture 30, problem 4 +Y =h?
S<h®
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ex. Rewrite the expression as an algebraic expres-
s10n:

1) cos(tan™tz) = o>(6)
LET ©= tan™ (x)
tan(@)= X = X = QPP

| ADIY
CoS(@H= ADY
P
l = \‘ X
_— ————— >
2) sec (arcsin g) =3eC (O be !
\] X%+ |

LET &= arcsin ({-_3

=7Sin(e)=X = OPP ]
2 H\P

Sec(9)= H\{P 2 \I q—x? - 2{9x%?

yar AT (e VGor 4
6

Viiss
K 2 2 2 2
Z=X"Ta" A g% 9" D q=\y52

Checkpoint: Lecture 30, problem 5

L30 - 11




Applications

ex. A light house is located on an island that is 2
miles off a straight shoreline.

o light house

2 miles

d shoreline

1) Express the angle 6 formed by the beam of light
and the shoreline in terms of the distance d.

tan(8)= PP = tan(e)= &
ADY q

= (o= oz
ES € an (d\ ]
o (9= arcean ()7
2) Find # when d = 4 miles. '
= tan™' 2
O=ta ()

@’: <an” (-'7-_3 v 23°
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