EVALUATING INTEGRALS NAME: SOLUTIONS
May 3, 2017

The Fundamental Theorem of Calculus, Part I. If f is continuous on [a, b], then for every x in [a, b],
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(1) For the following problems, use the Fundamental Theorem of Calculus Part I to find F'(x).

(@) F(x) = J']X Vidt SOLUTION: F/(x) = ¥/x

0
(b) F(x) = J sec> tdt

X
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SOLUTION: F/(x) = dij secdtdt = & (

<. Ix —JX sec>(t) dt) = _ 4 r sec3(t) dt = —sec>(x)

0 dx Jo
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(c) F(x) = J = dt. (Don’t forget the chain rule!)
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SOLUTION: Let G(x) = J 2—3 dt. Then F(x) = G(x2); now we may apply the chain rule.
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So what is G'(x?)? Well, by FTC I, G'(x) = 1,50 G'(x?) = . Therefore,
X xX

(2) Use the Fundamental Theorem of Calculus Part II to evaluate the following integrals.
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(a)uox dx SOLUTION: Jox dx = 7] 0—4 =
r37t/2 37t/2
(b) cos(x) dx SOLUTION: J cos(x) dx = sin(37t/2) —sin(mt) = —1—0 = —1.
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(c) —dx SOLUTION: J —dx=In(x)] =In(e?)—In(e)=2—1=1.
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The Substitution Method. To evaluate Jf (g(x))g’(x) dx:

(1) Substitute u = g(x) and du = g’(x) dx to get [ f(u) du.
(2) Integrate with respect to u.

(3) Replace uby g(x).

(3) Use the substitution method to evaluate the following integrals:
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SOLUTION: Letu =x2 + 1. Then du = 2x dx or %du = x dx. Hence,
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(b) J (x—9)"%/3 ax
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SOLUTION: Letu =x—9. Then du = dx. Hence,
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J (x—‘?)_z/de:J uw?3ax=3u'"3| =32-1)=3
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(c) L Vt+8dt

SOLUTION: Letu =t+ 8. Then du = dt and the new bounds are u = 9 tou = 16.
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J \/t+8:J' Vudu =u3/?
:
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SOLUTION: Letu = 3 + e*. Then du = e* dx, and the bounds become u = 3+ e tou = 3 + e°.
Then
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(e) J sec?(cos 0)sin B do
0
SOLUTION: Let u = cos 6; then du = —sin 0 d0, and the new bounds of integration are cos 0 = 1
to cosmt/2 = 0. Thus,
7t/ 2 0 1
J sec?(cos 0) sin 0 dGz—J sec’udu =tanu| =tanl.
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