
June 11 Math 2254 sec 001 Summer 2015

Section 7.1: Integration by Parts

∫
f (x)g′(x)dx = f (x)g(x)−

∫
g(x)f ′(x)dx

The integration by parts formula can be restated as

∫
u dv = uv −

∫
v du
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∫
u dv = uv −

∫
v du

Evaluate∫
x cos x dx

We completed this problem by setting u = x and dv = cos x dx . This
was based on two primary observations:
(1) we can find v = sin x from dv (we know the anti-derivative of

cos x), and
(2) du = dx which made the last integral

∫
v du easier to evaluate.∫

x cos x dx = x sin x −
∫

sin x dx = x sin x + cos x + C
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Show that the choice u = cos x and dv = x dx would
not work so well.∫

x cos x dx
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∫
u dv = uv −

∫
v du

Evaluate∫
y2ey dy
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∫
u dv = uv −

∫
v du

Evaluate∫
x3 ln x dx

() June 11, 2015 7 / 42



() June 11, 2015 8 / 42



Something a little different (int. by parts)
Evaluate∫

sin−1 x dx
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Another unusual use of Int. by Parts
Evaluate the integral I where

I =

∫
ex cos x dx
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Definite integrals

∫ b

a
f (x)g′(x)dx = f (x)g(x)

∣∣∣∣∣
b

a

−
∫ b

a
g(x)f ′(x)dx

Evaluate
∫ e

1 ln x dx
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Example
The region between the curve y = sin x and the x-axis on the interval
[0, π] is rotated about the y -axis to form a solid. Find the volume of that
solid.
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Section 7.2: Trigonometric Integrals

Compare the two integrals∫
cos3 x dx and

∫
(1−sin2 x) cos x dx
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Evaluate
∫

sin2 x cos3 x dx
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∫
sinm x cosn x dx

(a) If n is odd (n = 2k + 1), then save one cosine for du, write the
remaining cosines as

cos2k x = (cos2 x)k = (1− sin2 x)k ,

and choose the substitution u = sin x .∫
sinm x cosn x dx =

∫
sinm x(1− sin2 x)k cos x dx

=

∫
um(1− u2)k du
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∫
sinm x cosn x dx

(b) If m is odd (m = 2p + 1), then save one sine for du, write the
remaining sines as

sin2p x = (sin2 x)p = (1− cos2 x)p,

and choose the substitution u = cos x .∫
sinm x cosn x dx =

∫
sin x(1− cos2 x)p cosn x dx

= −
∫

un(1− u2)p du
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Evaluate∫
sin5 x dx

() June 11, 2015 27 / 42



() June 11, 2015 28 / 42


