u-substitution December 21, 2016

HW: Page 411 #1-7 (all), 9,10, 23 -27 (odd)

DO NOW:

Go over HW, any questions?
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Our Next Step in learning how to find antiderivatives:
Take the chain rule and run it backwards!

’

Chain Rule says: (f (g(x))) =f '(8("))'8'(")

Run it backwards: ff -g(x)dx = f(g(x))

This method is called "u-substitution"

How do we use this?

If we have an integrand that is a product; look to see if one
term is a composition and the other term is the derivative
of the inner function.
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Name:, Date:,
504: BC Calculus (AP) u-substitution introduction

What do you want in the box so that you can integrate?
3 28

1 fcos(x ) 3K dx Why is this method called u-substitution? u C) -

AU = &'Ay%( deviv o

/ We need to define a differential _ du o ot
g F %(Xw CS/(XMJ\X du dxdi X

In spite of what anyone (including yourself) might tell you, this is NOT
fraction cancellation. We make a definition for the differential du that
makes it look like fraction rules work.

We will call our inner function u and then rewrite our integral in terms of
u

N fseczx/; 2 dx So'in the integral ff'(g(x))g'(x)dx

tanx | SeCy dx
J

du
we replace g(x) with u so g'(x)dx = T dx ) which is what we just
defined as du.
fsin (COS)) = Simjydx When we're done we need to "translate back" to x.

Redoing the previous problem: f2xcos(x2)dx

5) f\/@ §edx u=x’ du =2xdx DeaCW\ﬁL!D'V\
f os(xé f cosi;)du
=sin(u) + C

= sin(x2) +C

o f sec’ (-h»(&) ;\—H\dx
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Some more examples:
(MAKE SURE TO PUT THESE IN YOUR NOTES

[l =archn () +C.

1+ x*

2x -

fﬁdx?_ g@ﬁ gd-du: In u\+C

u= [+X B "

du= ax dx Inx = In[+X ‘+C
de"‘-'gudu =l (11)+ C

%dx :‘:‘Y}X& :ﬁ -\_Q

o sxdx 2

=4 (Im+C

du= axdx ‘%:dw—Xokx
X
SWO\xz Ldu “;_'_arc\'«vx(u&\-c_
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