Sketch of Lecture 33 Wed, 4/10/2019

Review. We write /f(:c)da::F(x) + C'if F'is an antiderivative of f, meaning that F'= f.

Example 134. Determine the following indefinite integrals.

(a) /[m4-|—3x-|—7]dx
(b) / sin(z)da
(0) / sin(3z)da

(d) /[%-ﬁ-eQ”-I-e_x}dx

(@) /3+\/¥dt

t5

) / ﬁdx

Solution.

(a) /[w4+3w+7]dx:%w4+gw2+7x+c
(b) /sin(w)dw =—cos(z)+C
(c) /sin(Sx)dx = —%COS(?)J)) +C

(d) /[%—&—ezx +e_$}dm:ln|m| —1—%623” —e "4+ C

(e) /3t5ﬂdt: BEo 4+t =S4 - 2724 0

1
(f) /xz——i—ldx = arctan(z) + C

Example 135. Determine /x” dx for all real numbers n.

Solution. By the power rule, /x” dm:n;Hx”'H + C for all n# —1.
[Check that n =0 works fine!]

On the other hand, for n =—1 we have /%dx =In|z|+ C (where either >0 or z <0).

; d 1 1
Recall. In|z| = { iﬁgi)g’c) ii i z 8: and —In(—z)=—"(-1)=_.
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Example 136. Since %6962: 2ze”, we find that /erdez %ex2+(].

Comment. You will learn about techniques to systematically find antiderivatives (like this one) in Calculus Il.
However, it should be noted that the situation for antiderivatives is much different than for derivatives:

While we can, in principle, take the derivative of any function given by a formula (built from addition,
multiplication, division and composition using rational functions as well as exponential, logarithm and trig
functions), the same is not true for antiderivatives.

For instance, it can be shown that eIde, although it looks simpler than the one above, cannot be expressed

via a formula using the functions we are familiar with.
Review.

b

° / f(x)dz is the net area between the z-axis and f(z) for x in [a, b].
1 b

o m/ f(z)dz is the average value of f(z) for = in [a,b].

b
o / f(z)dz = F(b) — F(a) where F'is an antiderivative of f.

Example 137. Compute the (exact) average value of f(z) :% on [1,3].
xX
. 11 13 58P 103 Las3 3\ _ 3,03
Solution. The average value is g/l %dx—2[2x =32 -3%/° — 5 _1(3 —1).
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