Integration Techniques

Review first: Three ways to determine Or approximate

b
jf(x)dx >,\ﬁ—)8 A)(

1) Use the Fundamental Theorem (if mﬁ@l&fm@w
2) Use your TI-89

3) Use approximations (Kectangles, sum seq, «
”f) Use c&xzowkra W P&g'\b\o |

We know how to find antiderivatives of elementary
functions like sinx, cosx, *x, x*n 1/x, polynomials, el

But what about j Si“f/; dx 7

We'll see how to reverse the chain rule and product
rules!
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First note:
J‘ sin\/;
Jx

is a composition and the derivative of x

dx

isalmost 1
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So how could you antidifferentiate this?

Try j3x2 S+x7 dx

In conjunction with the chain rule, there is an
antidifferentiation property!




Composition o |
Let 7(e(xp+c be an antiderivative of some functior

What function?
DIFGE+C] = F(q(3) 1) = F(360) 9

Take the derivative via the chain rule
F'(g(x))-g'(x)

= f(g(x)-g'(x)

S00000...we can conclude that

[ rigngnax=r(gxy+c
Comes &ﬁmiﬁ\ by T Rl

jf(\wdw = Flw) +C

Wehave [ r(gxng(xdx=F(g(x)+C
let w=q(x)

’%J: éj’bb
dw = g'tcbe ., . .
The application of this idea (the chain rule backwards) is
easier if we make a change of variables, letting w=g(x).
Then dw=g'(x)dx and

j F(w)dw=F(w)+C




[ fw)ydw = F(w)+C
Where w=g(x) and dw=g'(x)dx

This variable substitution process is known as the
integration technique of SUBSTITUTION.

The technique: Reduce an indefinite integral to simpler
form by trying to separate a composite functicﬁ%ﬁhe
derivative of the inner function within the integrand.
Set w=inner function, or the function whose derivative
appears elsewhere.




Examples
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@ Examples (cont)
with C

§) [y(r2+5)'dy= 5 w dw =1
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Examples (cont)
)51 Know Hhisong

_[tan( p)dp f§’_';£ df) = S"‘dw u!rc
dw SS?V\PC\P X,hlcosr?
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9) j'x3(4—x"’-)dx = 3o do=
w=4-x" 4
(= - 2ZX dx
(Sdw = X X

10) j(sin4 t(cost)dt = Sw* dw = L+ C
W= Sint s

dw= costdt ) -]g(sm§ % ~C
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12) [xfavdan

13) J-—
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Find the area enclosed by the ellipse

x2 y2
_2+b_2=1
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