Calculus AB
Lesson: Thursday, April 9

Learning Target:
Students will integrate functions involving inverse trig
functions.

Let’s Get Started:
Read Article: Integrals Involving Inverse Trig Functions
Watch Video: Integrals Involving Inverse Trig



https://courses.lumenlearning.com/suny-openstax-calculus1/chapter/integrals-resulting-in-inverse-trigonometric-functions/
https://www.youtube.com/watch?v=b4J7oitD56I
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Practice:

Here are the formulas we will be using for this lesson:

Integrals Involving the Inverse Trig Functions
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We will use these formulas to solve each problem in this / o / -
JA9 — 22 : .

These formulas was used to complete the following problem:

B I o
= sin (:) + K
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We could also write this answer as:
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Here is another worked out examples:

We could have done it in much fewer steps by leaving it in terms of "u", as follows:
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Our integral becomes: = [sin‘l (§> - sin‘lo]
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Note the change in the limits when dz is changed to du during the integration.
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One more worked out example:
andthelinesz =0, y=0and x = 2.

Find the area bounded by the curve y = 1 5
—_— ;1‘-—

lies entirely above the z-axis for all values of x, so to find the area we can simply

1
The curve y = -
¥=1rz
integrate. (If part of the curve was below the z-axis, we would need to split it into different portions and take

absolute values.)

= |tan"12 - tan"IO]

— 1.1071 units’



Practice: Evaluate the following.
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Answer Key:
Once you have completed the problem, check your answers here.

1. We can write our integral as: 2. g 2dx
v . i / x2 + 8z + 17
e T 3 / — W n
/ 25 + 16z= J (5) + (42)* Now
For the formula, we need: 22+ 82+ 17 = (Iz + 8xr + 16) <41
a=5u=4z,du=4dz. :(1?—4)2—1
_ . _ du .
Re-arranging that last expression gives: ¥ dz. Soifweletu = x + 4, then du = dx and we have:
We are now ready to perform the integration. 2 dx —_9 du
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Answer Key:
Once you have completed the problem, check your answers here.

2

20 — 2°

This is not in the form of either of our new formulas, but we can do some juggling to get it into a useful form.
First, we recognise that
20 — " = —(-.rz — 21‘)
We now add 1 at the front, then compensate for it inside the bracket:
=1- (;1?2 —2;1?—1)
=1—(z—1)°

Witha = 1;u =« — 1, and du = dx, our integral becomes:

/' dz / du
J 2z — 2* A \/1 — u?
= arcsinu +~ K

=arcsin(z — 1) + K



Additional Practice:

Additional Practice with Answers

In your Calculus book Read through Section 5.7 and
complete problems 1, 9, 23, 33, 39 on page 385


https://www.math-aids.com/cgi/pdf_viewer_1.cgi?script_name=calc_indInt_inverse_trig.pl&url_topic=Calculus+Worksheets&dir_name=Calculus%2FIndefinite_Integration&logoxpos=450&logoypos=4&numProbs=10&sin=1&cos=1&tan=1&csc=1&sec=1&cot=1&language=0&memo=&answer=1&x=101&y=30

