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Definite Integrals
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Integration by U-Substitution
Letl = [xvV1+x dx
u=1 +x,giving% =1
Substitute to give
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Substitute to give
4
I—f(u2_4)du
4
_f(u—z)(u+2)du
1 1
=G
=n(u—-2)—-n(u+2)+c
u-—2
—ln(m)-i'C
o Vx=2
—ln(\/}+2)+c
Let] = [ sin3 x dx
.. du , .
u = cosx, giving — = —sinx or — du = sinx dx

sin®x = sinx(1 — cos? x) since sin?x + cos?x = 1
I = [sinx(1— cos?x)dx

Substitute to give

I=[(u?-1)du
3
=u?—u+c
cos3 x
= 3 —cosx +c¢

Let I = [ sec*xdx
u = tanx, giving% = sec’x ordu = sec? x dx
sec?x = 1+ tan? x from trigonometric identities
I=[(1+ tan?x)sec®xdx
Substitute to give
I=[(1+u?)du

=u+§+c

tan3 x

=tanx + +c
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The Chain Rule
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Integration by Parts
[xsinx dx

du ..
Let u = x, o 1, giving du = dx
dv .
Let — =sinx, v=—cosx
dx
[ x sinx dx = —x cos x— cos x(1) dx

= —xcosx + [ cosx dx

= —xcosx +sinx+c
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[xe*dx
Let u = x, Z—z = 1, giving du = dx
X

dv
Let —=e* v=e¢
dx

[xe*dx = xe* — [e*dx = xe* —e* +¢

[ x secx tanx dx
du ..
Let u = X, = 1, giving du = dx
dv
Let — = secxtanx, v = secx

[xsecxtanxdx = xsecx — [ secx dx

= xsecx — In|secx + tanx| + ¢
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Let u=lnx,2—2=igivingdu:§ dx
Let Z—U=x2+1,v=£+x
X 3
f(x2+1)lnxdx=1nx(x?3+x>—f(xs—3+x)(i)dx
= (%3+x)lnx—f(%2+ 1)dx

3 3
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Letl = [12x?(3 + 2x)°dx

Let u = 12x2, Z—: = 24x, giving du = 24x dx
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Let o (3+2x)°,v =0
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= x2(3 + 2x)% — [ 2x(3 + 2x)® dx
Using integration by parts again
Let] = [ 2x(3 + 2x)®dx
Letu = 2x,Z—Z = 2, giving du = 2dx
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JExsinxdx
du ..
Letu = x, e 1, giving du = dx
av .
Let— =sinx, v= —cosx
dx
T T T
fozxsinxdx = [~x cosx]§ — J2(= cosx) dx

- [—gcos g] —(0) + fog(cos x) dx
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Integration using Partial Fractions
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Integrating the Trigonometric Functions

[5cosxdx = —5sinx + ¢ [2cos(2x) dx = —sin2x + ¢

J3sinx dx =3cosx +c f6sin(;x)dx=4sin(%x)+c

1 1 .
f—;cosx dx =_sinx +c [ —8cos(4x) dx = 2sin(4x) + ¢

Improper Integrals
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= tlim(et) + tlim (-1

et - o ast — o, so the integral diverges
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