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Because of the Fundamental Theorem, it’s important to be able to find antiderivatives.But
our antidifferentiation formulas don’t tell us how to evaluate integrals such as

fo 1+ x2dx JeSxdx

fx3 cos(x* + 1) dx j\/ 1+ x2 x°dx

j\/2x+ 1dx ftanx dx
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The Chain Rule 346 cbG jayail azd @

Ifu=f(x)=>3—z =f'(x)=>du=f"(x)dx @
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To solve these kind of integrals:

f 2xy 1+ x2dx

If u = g(x)is a differentiable function
whose range is an interval I and f is
continuous on [, then

[ rgeng e = [y = ray+c

In general, this method works whenever we
have an integral that we can write in the
form

| Flaeng dx
Observe that F’ = f, then

S [ Py (dx = Flg) + ¢
Because by the chain rule:

di [F(g(x)) + C] =F' (g(x)).g’(x) +0
X
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Example (12 Find fx:" cos(x* + 1) dx Example (2): fVZx + 1dx

Example (3 Example ( 4y f e>*dx

X
dx
j\/l — 4x2

ChecK the answers by d'x‘F‘F@WM\q*‘mg W
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Exomple (5): f 1+ x2 x5dx Exomple (6): jtanx dx



One method is to evaluate the indefinite Another method, is to change the limits of

integral first and then use the Fundamental integration when the variable is changed.
Theorem.

For instance, using the result of Example 2, = A
(6) The Substitution Rule for Definite Integrals

we have
4 : : :
4 If g'is continuous on [a,b]and f is
j V2x + 1dx = j V2x + ldx 0 continuous on the range of u = g(x) ,
0 then
1 3/2 4 b g(b)
— §(2x + 1) j f(g(x))g’(x)dx = f f(u) du
a g(a)
1 1 26
_ 3/2 3/2  _
=3 (9)% +§ ()32 = 3 Evaluate f04\/2x + 1dx  using (6)
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Observe that when using (6) we do not return to the variable x after
integrating. We simply evaluate the expression in u between the
: appropriate values of u.

Exomple (2) © dx Exomple (9): “Inx Iy
1 (3—5x)? 1 X
0.5+ ,—lnx
.-"llf/
0 I| e ?
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Integrals of Symmetric Functions

Suppose f is continuous on [—a, a|

@ If f is even (f(—x) = f(x) then @ If fis odd (f (—x) = —f (x) then

af(x)dx = j_af(x)dx =
YA
H/\% —a 0 .
—a 0 a ; V o
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EXQW\P\@ (lOY: Exowv\p\e (I

2 1
t
Evaluate j (x*+1) dx Evaluate j anx dx
_2 114+ x% +x*
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