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Calculus AB

Integrate natural log, exponential, and inverse trig functions
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Calculus AB
Lesson: April 10, 2020

Objective/Learning Target:
Students will integrate natural log, exponential, and inverse trig functions



Warm-Up:

Today is a review of everything we have covered this week. So to start go back and
review the lessons from April 6-9.

Videos: Natural Logs

Exponentials with base e

Exponentials with integer base
Inverse Trig



https://www.youtube.com/watch?v=wt4Xvt6REFI
https://www.youtube.com/watch?v=1ct7LUx23io&feature=youtu.be
https://www.youtube.com/watch?v=SBiXKE2Znn4
https://www.youtube.com/watch?v=b4J7oitD56I

Practice:

We will look at one of each type of problem. Remember to go back to this weeks other lessons for more
worked out examples.

Ex 1:  Calculate the integral

/ T dz
2 +4

Solution

Using u-substitution, let u = 22 + 4. Then du = 2zdz and we have

z . 11,1 i . .
/z2+4dx_§/zdu§ln|u|+0_ “In|a? +4]+C = SIn(z? +4) + C.

Ex 2: S '%Sxdx'
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Practice (continued):

3) Integrate / 722 +3 dr . Use u-substitution. Let

u=2x+3
so that
du=2dx,
or
(1/2) du=dx .

Substitute into the original problem, replacing all forms of x, getting
f 7243 gy = / 7" (1/2)du
= (1/2)/ ™ du

(Now use formula 2 from the introduction to this section on integrating exponential functions.)

=(1/2)

7Y
In7 + L

(Recall that AlnB =1n B4 )
72:r+3

In 72

=2x+4+3

T Y



Practice (continued):

dzx
Vi—9z2

4) Evaluate the integral f
Substitute u = 3z.

Then du = 3dz

and we have

/L_;/L
V4 — 922 ? \/4—u2.

Applying the formula with a = 2,

we obtain



Practice: Evaluate the following.

b [ 2 [e™=2y

3)  Suppose the rate of growth of bacteria in a Petri dish is given by ¢(t) = 3
where ¢ is given in hours and ¢(t) is given in thousands of bacteria per hour. If
a culture starts with 10.000 bacteria, find a function Q(#) that gives the number
of bacteria in the Petri dish at any time ¢. How many bacteria are in the dish

after 2 hours?

dx
v1i—16z2

4) Find the antiderivative of /



Answer Key:
Once you have completed the problems, check your answers here.

1) x> 1 :
dz==In|z®+6|+C 2) 7x-2
/m3+6x 311|:c+ | + Je
7 (= L0
= 2 +C
7
3) We have 4) / de
i
Q)= [3ldt = +C. visleE
Then, at t = 0 we have Q(0) = 10 = 15 + C, so C ~ 9.090 and we get 1

oo
$sin” (4z) + C

o at
Q(t) = 25 + 9.090.
At time t = 2, we have

Q(2) = & 4+9.090

= 17.282.
After 2 hours. there are 17.282 bacteria in the dish.



Additional Practice:

Review Worksheet with Answers #1

Review Worksheet with Answers #2



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=8&sin=1&cos=1&tan=1&csc=1&sec=1&cot=1&language=0&memo=&answer=1&x=78&y=12
https://www.math-aids.com/cgi/pdf_viewer_1.cgi?script_name=calc_indInt_log_exp.pl&url_topic=Calculus+Worksheets&dir_name=Calculus%2FIndefinite_Integration&logoxpos=450&logoypos=4&numProbs=12&type0=1&type1=1&type2=1&letType=0&language=0&memo=&answer=1&x=156&y=14

