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Example. True or False:
b
a. If f is integrable on the domain [a, ], then / f(t)dt = f(b) — f(a)

b. If A(x) = / f(t)dt and f(t) = 2t — 3, the A is a quadratic function.

c. If the average value of f on [a,b] is 0, then f(z) = 0.
b b b
d / 24(t) — 3g(t)] dt = 2t / F(#)dt— 3t / ot) dt.

Solution.

a. True. This is the fundamental theorem of calculus!

b. True. By the fundamental theorem of calculus, A(x) = ¢* — 3t| = 2* — 3z —

a

a® + 3a.

c. False. Consider f(z) = x on [—1,1]. The function is nonzero, but the average
value is ﬁ fj1 xdr = 0.



d. True. Property of integrals.



Example. Evaluate the following integrals:

a. [ (32 =2z +1)dx

b.
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Theorem. (Substitution Rule) Let u = g(x), where ¢’ is continuous on an [a,b], and let
f be continuous on the range of g. Then

g(b)
/ f(g x)dr = f(u) du

g(a)



Example. Evaluate the following integrals using a u-subtitution:

x? —1—295—2

a.
23 + 322 — 62 + 3r2 —

b. dx
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a. Let u = 2% + 32% — 62. Then du = (32 + 62 — 6) dz, so

Solution

/ 2+ 2 —2 1 [du
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b. Let u=¢e” + e *. Then du = (¢* — e ") dx, so

In(2) T — T 5/2 du
[Mme [
0 e+ e " 9 U

5/2
= In(u)
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=In(5/4)
c. Let u=-=. Then du = 2, SO
1 . /1 .
/P sin (E) dx = /— sin(u) du
= cos(u) + C
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