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

Homework Part 1  

5.6   Inverse Trig Functions and  Differentiation

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

GOALS:
1.  Understand characteristics of inverse 
functions:  1­to­1, 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, 
sketch.
3.  Find derivatives of inverse trig functions.

Study 5.6 # 5,9,13,17,21,25,29;  
                   23,27,31; 41­53,61

5.6   Inverse Trig Functions and  Differentiation

?

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

Homework Part 1  

http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
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5.6   Inverse Trig Functions and  Differentiation

?

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

Homework Part 1  

Does not pass the horizontal line 
test for the whole domain

5.6   Inverse Trig Functions and  Differentiation

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

Homework Part 1  

Inverse Functions
f(x)=ex 
g(x)= f ­1(x)= ln(x)

1.  Both 1­to­1 functions.
2.  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)

http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
http://www.battaly.com/calc/geogebra/inverse_lnx_video/
http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
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from:  5.3  Inverse Functions

Vertical Line Test

Horizontal Line Test

If a Function is 1 ­ to 1, 

           it has an inverse.

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

Homework Part 1   Homework Part 2  

for each x ∃ exactly one y

for each y ∃ exactly one x

5.6   Inverse Trig Functions and  Differentiation
Basic Trig Functions:  Where are they 1­to­1?

y = sin x

y = cos x

y = tan x

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

Homework Part 1  

http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s3a.htm
http://www.battaly.com/calc/hw/ch5s3b.htm
http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm


Inverse Trig Functions

© G. Battaly 2015 4

September 23, 2015

5.6   Inverse Trig Functions and  Differentiation
Basic Trig Functions:  Where are they 1­to­1?  (include (0,0) )

y = sin x

y = cos x

y = tan x

­ π/2 ≤ x ≤ π/2

­ π/2 <  x < π/2

0 <  x < π

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

Homework Part 1  

5.6   Inverse Trig Functions and  Differentiation
Basic Trig Functions:  Where are they 1­to­1?

y = sin x
­ π /2 ≤  x ≤  π /2

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

Homework Part 1  

http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
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5.6   Inverse Trig Functions and  Differentiation

What function could be the inverse of y = sinx?

y = sin x­ π /2 ≤  x ≤  π /2

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

Homework Part 1  

To find inverse, switch variables and solve for y.

Example: y = 2x + 1

y = 2x + 1Start:

  Switch
variables

Solve
for y

Start with x.  Multiply by 2
                     Add 1

Start with x.  Subtract 1
                     Divide by 2
                     

Exchange independent and 
dependent variables.

5.6   Inverse Trig Functions and  Differentiation

What function could be the inverse of y = sinx?

y = sin x­ π /2 ≤  x ≤  π /2

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

Homework Part 1  

To find inverse, switch variables and solve for y.

Example: y = 2x + 1

y = 2x + 1

x = 2y + 1

Start:

  Switch
variables

Solve
for y

x ­ 1 = 2y

 x ­ 1  =  y
    2

Start with x.  Multiply by 2
                     Add 1

Start with x.  Subtract 1
                     Divide by 2
                     

Inverse Functions

http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
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5.6   Inverse Trig Functions and  Differentiation

What function could be the inverse of y = sinx?

y = sin x­ π /2 ≤  x ≤  π /2

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

Homework Part 1  

To find inverse, switch variables and solve for y.

For: y = sin x

Start:

  Switch
variables

Solve
for y

Start with x  (an angle).  
Find the sine of x (a numerical 
value between ± 1).

Start with x (a numerical value 
between ± 1).  
Find the angle whose sine is x.
                     

Inverse Functions
y = sin x

x = sin y

y = arcsin x

5.6   Inverse Trig Functions:  sinx  and arcsinx

Remember reflective 
property of inverses.

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

Homework Part 1  

closer look

http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
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5.6   Inverse Trig Functions:     cosx and arccosx

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

Homework Part 1  

5.6   Inverse Trig Functions:  tanx  and arctanx

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

Homework Part 1  

http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
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5.6   Inverse Trig Functions:  Domain and Range
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Homework Part 1  

5.6   Inverse Trig Functions and  Differentiation

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

Homework Part 1  

http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
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5.6   Inverse Trig Functions and  Differentiation

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

Homework Part 1  

y=sinx

(0,0)
(π/2,0)

y=cosx

5.6   Inverse Trig Functions and  Differentiation

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

Homework Part 1  

http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
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5.6   Inverse Trig Functions and  Differentiation

(π/4)

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

Homework Part 1  

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

Homework Part 1  

http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
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5.6   Inverse Trig Functions and  Differentiation

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

Homework Part 1  

5.6   Inverse Trig Functions and  Differentiation

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

Homework Part 1  

http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm


Inverse Trig Functions

© G. Battaly 2015 12

September 23, 2015

5.6   Inverse Trig Functions and  Differentiation

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

Homework Part 1  

5.6   Inverse Trig Functions and  Differentiation

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

Homework Part 1  

http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
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Calculus Home Page
Class Notes:  Prof. G. Battaly, Westchester Community College, NY

Homework Part 1  

5.6   Inverse Trig Functions:  Derivative of arcsinu

 d(arc sin u)   =  ?
       dx

F:  dθ/dx
             sin θ = u  

θ

Have been using right triangle trig.

Can we use right triangle trig to find this 
derivative?

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

Homework Part 1  

5.6   Inverse Trig Functions:  Derivative of arcsinu

 d(arc sin u)   =  ?
       dx sin θ = u  =  opp   =  u  

                     hyp        1

 

θ
u

1

F:  dθ/dx
             sin θ = u  

θ θ = arc sin u

 

θ
u

1
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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
Class Notes:  Prof. G. Battaly, Westchester Community College, NY

Homework Part 1  

5.6   Inverse Trig Functions and  Differentiation inverse trig derivatives

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

Homework Part 1  

http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
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5.6   Inverse Trig Functions and  Differentiation inverse trig derivatives

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

Homework Part 1  

G:  f(t) = arcsint2     F:  f ' (t)

5.6   Inverse Trig Functions and  Differentiation inverse trig derivatives

using trig:

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

Homework Part 1  

G:  f(t) = arcsint2     F:  f ' (t)

f ' (t)

http://www.battaly.com/calc/classnotes/5_6_inverse_trig_derivatives.jpg
http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
http://www.battaly.com/calc/classnotes/5_6_inverse_trig_derivatives.jpg
http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
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5.6   Inverse Trig Functions and  Differentiation inverse trig derivatives

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

Homework Part 1  

G:  f(t) = arcsint2     F:  f ' (t)
using formula:

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

Homework Part 1  

5.6   Inverse Trig Functions and  Differentiation inverse trig derivatives

http://www.battaly.com/calc/classnotes/5_6_inverse_trig_derivatives.jpg
http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
http://www.battaly.com/calc/classnotes/5_6_inverse_trig_derivatives.jpg
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Calculus Home Page

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

Homework Part 1  

5.6   Inverse Trig Functions and  Differentiation

using formula:

using trig:

algebra

inverse trig derivatives

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

Homework Part 1  

http://www.battaly.com/calc/classnotes/5_6_inverse_trig_derivatives.jpg
http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch5s6.htm
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Homework Part 1  
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Homework Part 1  
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Calculus Home Page
Class Notes:  Prof. G. Battaly, Westchester Community College, NY

Homework Part 1  

using formula:

Calculus Home Page
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Homework Part 1  
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5.6   Inverse Trig Functions and  Differentiation inverse trig derivatives

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

Homework Part 1  

5.6   Inverse Trig Functions and  Differentiation
inverse trig derivatives

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

Homework Part 1  

http://www.battaly.com/calc/classnotes/5_6_inverse_trig_derivatives.jpg
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