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5.6 Inverse Trig Functions and Differentiation

GOALS:

functions:

sketch.

23,27,31; 41-53,61

Jump to Differentiation
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1. Understand characteristics of inverse
1-to-1, reflectivity across y=x, product of
derivatives at reflective points =1, flip domain & range.

2. Consider inverse trig functions in
comparison to trig functions: domain, range,

3. Find derivatives of inverse trig functions.
Study 5.6 # 5,9,13,17,21,25,29;

Extra HW: Use right triangle trig to derive d(arc cos u)
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5.6 Inverse Trig Functions and Differentiation
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Does not pass the horizontal line

_ ? — 0 test for the whole domain
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5.6 Inverse Trig Functions and Differentiation a7

Inverse Functions
f(x)=e*
g(x)=f1(x)=In(x)

Both 1-to-1 functions.

Point (a,b) on f(x) corresponds to

point (b,a) on g(x) reflection across y=x

3. product of derivatives at reflected
points = 1

4. Domain of f(x) is range of g(x)

Range of f(x) is domain of g(x)
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from: 5.3 Inverse Functions

If a Functionis 1 -to 1,

it has an inverse.

for each x 3 exactly one y vertical Line Test

for each y 3 exactly one X orizontal Line Test

gcj: 0\&
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5.6 Inverse Trig Functions and Differentiation
Basic Trig Functions: Where are they 1-to-1?
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5.6 Inverse Trig Functions and Differentiation
Basic Trig Functions: Where are they 1-to-1? (include (0,0) )

y =sinXx

/[)nﬁvﬂ[d)w rrrFZU 0 w2 3mi2 Qw VNRQ
, V \/ TT/2<x<T11/2

y=CcosXx
0< x<Tm
y =tan x

TTR2< x<T11/2
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5.6 Inverse Trig Functions and Differentiation
Basic Trig Functions: Where are they 1-to-1?

y=sinx

TR <x<TR2
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5.6 Inverse Trig Functions and Differentiation y =sinx
] ] _ Tmrs<x<TR
What function could be the inverse of y = sinx?

To find inverse, switch variables and solve fory.

Example: y=2x+1

. — Start with x. Multiply by 2
= +
Start: y=2x+1 Add 1
Switch
variables Exchange independent and
dependent variables.
Solve
fory
Start with x. Subtract 1
Divide by 2
Class Notes: Prof. G. Battaly, Westchester Community College, NY
i Calculus Home Page Homework Part 1
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5.6 Inverse Trig Functions and Differentiation y =sinx

Tma<x<T
What function could be the inverse of y = sinx?

To find inverse, switch variables and solve fory.

Example: y=2x+1

. — Start with x. Multiply by 2
Start:  y=2x+ 1o Multp

Switch %‘

. s Inverse Function
variables
Solve ?;§
fory 2}{,
x-1= y*‘i‘?\( Start with x. Subtract 1
2 Divide by 2
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Class Notes: Prof. G. Battaly, Westchester Community College, NY

5.6 Inverse Trig Functions and Differentiation
For: y = sin X
Start: y = sin X
Switch X = sin y
variables
= arcsin x
Solve 7Y
fory
Calculus Home Page
a

y =sinx
“mp<x<TR

What function could be the inverse of y = sinx?

To find inverse, switch variables and solve fory.

Start with x (an angle).
Find the sine of x (a numerical

value between + 1).

Inverse Functions

Start with x (a numerical value

between = 1).
Find the angle whose sine is x.

Homework Part 1

a8

5.6 Inverse Trig Functions: sinx and arcsinx

a

i .
Remember reflective
property of inverses.
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5.6 Inverse Trig Functions: cosx and arccosx
i a 1 ‘b h

||n v|

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework Part 1

3 ~ ]

iy V| |Command A4

5.6 Inverse Trig Functions: tanx and arctanx
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5.6 Inverse Trig Functions: Domain and Range
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5.6 Inverse Trig Functions and Differentiation

arcsm 0 are eos O
y=sinx

(17/2,0)

(0’ ) —_—

y=COSX
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5.6 Inverse Trig Functions and Differentiation
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5.6 Inverse Trig Functions and Differentiation
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5.6 Inverse Trig Functions and Differentiation
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5.6 Inverse Trig Functions and Differentiation
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5.6 Inverse Trig Functions and Differentiation
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5.6 Inverse Trig Functions and Differentiation
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5.6 Inverse Trig Functions: Derivative of arcsinu

darcsinu) = ?
dx

derivative?

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page

Have been using right triangle trig.

Can we use right triangle trig to find this

Homework Part 1

F: dB/dx
sin® =u

5.6 Inverse Trig Functions: Derivative of arcsinu

0 = arcsinu

d(arcsinu) = ?
dx sin@ =u =opp =u
hyp 1
F: d@/dx
sing =u Au
A
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5.6 Inverse Trig Functions and Differentiation

Extra HW: Use right triangle trig to derive d(arc cos u)
dx

Calculus Home Page
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5.6 Inverse Trig Functions and Differentiation inverse trig derivatives
k)
) d —du/ dx
d favcsinu] du/ dx - [arccosu] =
arcsiny = ———— e n
dx 1—u’ L—u
du / dx d —du/ dx
[arctan 'H] = — [arc cotu] = —
c 1 +u dx 1+ u
- |
it/ dx \d —du ! dx
d—[(II"(?SGCH]: > —[QP'CCSCH]: >
X |u|\/u —1 | dx || +f u” —1
vX \
™
A
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G: f(t) =arcsint? F: f' (1)
using trig:

F:{’/?—‘)j#ﬁ Aé 3

‘W
6 d—— -~
cos : °;t

fr)~de . aT _ at
dy-  Coio —t

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework Part 1

a a

5.6 Inverse Trig Functions and Differentiation inverse trig derivatives
5 ]
G: f(t) = arcsint? F: f'(t) _ duldy
NI
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5.6 Inverse Trig Functions and Differentiation inverse trig derivatives
a

du / dx

- 1=

*Bo

VT=£7  Cos6 < JJ-tY
S,h(};tl sin b= t_"=qg‘2 t F
;
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3

G: f(t) = arcsint? F: f'(t)
using formula:

[arcsin 7 ] =
dx 1—

Class Notes: Prof. G. Battaly, Westchester Community College, NY

5.6 Inverse Trig Functions and Differentiation inverse trig derivatives

Calculus Home Page Homework Part 1
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5.6 Inverse Trig Functions and Differentiation c inverse trig derivatives
2 1 x '
E]:Ln(f”)‘a“”‘*‘”\& Fody
d du/ dx
—[arctanu]: —_—
dx l+u
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5.6 Inverse Trig Functions and Differentiation __inverse trig derivatives

= I (T +t/) 4 Mcﬁ,.\_t cr
e [arutan )= cji:;h M

= tl_’_‘{
{:Mb =1;:[ using trig: %‘_ f
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Sec&% ] 3 fom 6> 3 ‘”41

0(/6' 2 _ |
L S seTe (gt 2( th)

o
- A
) q+t* Y _
(at) ;[ Yo
]

tz.fg A

{ at) l/" using formula:
( 'é[ H%Lj i
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d . du | dx
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fle)=er > <

using formula:

OQ(O\FQ SW\M\ _ du D
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5.6 Inverse Trig Functions and Differentiation

é: 8:{5 O cos X
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Homework Part 1

inverse trig derivatives

3 |

FQZM

d —du/ dx

[arccosu]=

dx NI

5.6 Inverse Trig Functions and Differentiation
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