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Section 7.2: Integration by Parts

: : : i We saw that integration by parts is the product rule in integral form.
- with Life Science Applications

Integration by Parts
(Section 7.2)

We also recall the following general formula:

Rule for Integration by Parts
If f(x) and g(x) are differentiable functions, then

[ 760/ (x) e = £(:9g() - [ #00g
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/ab f(x)g'(x) dx = f(x)g(x)} _ /ab F(x)g(x) dx.
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Example 2| (Online Homework # 9)

Suppose that  f(1) =4, f(4) =6, f'(1) = =5, f'(4) = —b,
and " is continuous.  Find the value of

4
/ x f"'(x) dx.
J1
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Example 3| (Problem # 8, Section 7.2, page 372

Evaluate the indefinite integral: /3xex/2 dx.

= Kx.ﬁ'w]f— [g(x)]:* =
[e5'0)-1570]- [ $W -0
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Example 4| (Online Homework # 6)

1
Find the integral: / x>/ ex dx.
0
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Example 5| (Problem # 35, Section 7.2, page 373)

e 1
Evaluate the indefinite integral: /— In x dx.
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Trigonometric addition formulas

m We also used the double angle formulas

cos? a — sin® sin(2a) = 2sinacosa

cos(2a) =
= 2cos?a—1 and
= 1-2sin«

to compute / cos’xdx and / sin x cos x dx.

m s there a ‘simple’ way to remember formulas of this kind?

m Euler’s formula establishes the fundamental relationship between the
trigonometric functions and the complex exponential function. It
states that, for any real number x,

eX = cosx + isinx,

where i is the imaginary unit (i2 = —1).
http://www.ms.uky.edu/ " mal38

T TR T e VA PO R

Theory Example Useful Aside
o 000000 oe

m For any a and f3, using Euler’s formula, we have
cos(a + B) + isin(a + B) = e/(*T7)

— ela. B

= (cosa + isina) - (cos B+ isin )

= (cos acos B + i% sin asin 3)

+i(sin awcos 3 + cos arsin j3).
m Thus, by comparing the terms, we obtain
cos(a + f3) = cosaccos 3 — sinasin 8

sin(a + 3) = sin accos B + cos acsin 3.

m Thus, by setting o = /3, we obtain

2

2a —sin?

cos(2av) = cos and sin(2a) = 2sin cvcos 3.
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