Reminder

* Handouts are due Friday.

* Check WebAssign for online homework.

* Written homework 1s due Thursday.

* Syllabus last page sign and return by Friday.
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Indefinite Integral Domino Chain

* Get in a group of 4 or 5 and start matching the top half of a domino
with the bottom half of another domino.

* Split the work: 5-6 cards per person.
* You will need a scratch paper to work out the integrals.
* They should form a chain; when finished, they become a loop.

* You got 10 minutes.
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Daily Quiz

* Go to Socrative.com and complete the quiz.

* Use your full name.
e Room Name: HONG5824
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5.5 The Substitution Rule (Review)

Find f x° cos(x* + 2) dx.

We see X ond xfr2.

c\f\oos{ng u= x4+2 may wovk.

u= xtr+2
Au= Ux3dx

Aw _ 3
e dx

8/28/2018

(K eostx 42y dx = § coslxt42) ¥oulx

= o du
S coS (u) r
= —LL; S cosfu)olu
= _L
. Sin(u) +C

= --)_(-_- S\h(%q'-‘—')_) _-(-c
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5.5 The Substitution Rule (Review)

, %
Fmdf \/1 — 1 dx.

We See X and l—L\—XZ_ Since Hue olerivehive of |- 4x* s —?x)

CL\ooSt‘v:j

u= |-

du=—8xXdX
du = KAX
—§
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5.5 The Substitution Rule (Review)

Two possible substitutions Evaluate f V2x + 1dkx.
1. Lets first By u=2xt1.

w=mtl | § (3r o = YW g
a(u\ = 7—0\5(

= dx :—é—s\ﬁidu

W
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5.5 The Substitution Rule (Review)

Two possible substitutions Evaluate f V2x + 1dkx.

2. Let’s +V‘j U= (ax+1 .
" = \fz7<—+\— S\[ZX‘H o(X =5 (A_(Ao((k
A 2
=§ w-dun
3
W

du = L (2x41) F. 2 0hX

4
du = (;z-_x—’r\) * dx = T+C‘
(2x+ )2 du = dx ( )2
— = (J2x+
Observe That Hhis s u 3 | — 4+ C
W du = dx . '
Q: Is +hic tue Came answer as fhe pLeviows

ans WY?
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5.5 Changing Boundary Values for the u-Substitution

5| The Substitution Rule for Definite Integrals If g’ is continuous on [a, b] and f is
continuous on the range of u = g(x), then

g(b)

|, FgtNg Cdx = | f(u) du

Tn othey wo\m\s, ‘H/\L X—=bounds 0. and \o Ll'\cu\gz,
o W w-bvounds W(a) and w(b).
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5.5 Changing Boundaries
Evaluate j{j V2x + 1dx

Reaall Hudt wete alitady Computed the antiderivative of (2% .

3.
gr‘ Ax = (‘?-*?j'l) 2+C

\Ue_ Can wse thie o evalnate S [l A by ‘o\ujjv\J in the bounds 4 and D,

S \@:l_ A = [(Q’X—H}h]

3/z. 32
= 9 _
2 E4
= 27 _..L = _.2—5—
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5.5 Changing Boundaries
Evaluate ﬂ V2x + 1dx

ouvy

(=2x%T)
A = 24X

:0(><

8/28/2018

U= 2X4+1|:

x=4 €=2 A

g(\lzm—l dx = S\’W =z
=0 u="7

\We Low\\o\de, oo w—bounds
\oy P\uajlﬂj in X=4 and
x=0 +o the sub shhdon
Hyrmaula, U=2x+1.

wlg) = 2(H +( =19
W(0) =200+ = |
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5.5 Visualizing the u-Substitution

When we change a variable, we shrink or stretch the region of integration
based of the relation between du and dz.

4 9
Uu
/ V2r+1 dx / \/—_ du
0 1 2
VA
YA
3 ,
y=v2r+1 ~ 3
2 7 |
8 2 Ju
Y="5"
| 1 |
//
0 4 % 0 1 9  u
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5.5 Changing Boundaries

) dx
Evaluatef 5
1 (3 — 5x) ,
+ u= 2-5X R T s
Let U= 2-5%. S\ (2-5x)* ~ s uw=
W= 3-S5 X
7 A
Awn = —Sdx _ ___.|_
= - 2
A _ -2
—:—5_— - X J_. -7
= - ‘20(
RBounds 55 W w
-2
W) = 3-5(2) 0 u»ZH -3
- IR By B
wh=3-501)
= -2
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5.5 Changing Boundaries

e In x

Calculate f —dx
Obsevve Jm«— Fe davivabive of It s X S0 te let uslax
'3

e
w= lnx g ‘l‘v:z&_ak = 5' Inx J)(—”(X
| l
dw = —\TO\X ‘ )
= W al
Bounds 50
ue) = ne=| oA |
A= =0 = [_Uk__}
Z
o
_ . _ 0o _ 1
= — - >y
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5.6 Integration by Parts Is Product Rule in Reverse
Rcal frdck e b e whegade bl s bl vespect

LA Seo od 900 e ”d’(wo)dfg?/ Ny
(x\{lﬁl{\&v\\—\m\y\g ‘R'\v\c\‘\ovxs. S dx j * ( 7+ WCg ) X

“hwn
‘F - 4\,1 J + /
g = Ay ) = ) o ) 5y
S6
(R/vokuc" Ku\L) y/P()/dX _ 4‘:3 _,_}:F /70{)(‘ (1’“ Vation L«/fah‘f)

T ookl pobabn, e e u=T, V=],

Au = ‘F/) and v = 9/ orrh %@wavﬁ
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5.6 Integration by Parts

| (g’ dx = F0g(x0) — | g0)f (x) dx

judv=uv—jvdu




5.6 Integration by Parts

Integrating by parts Find f X sin x dx.
Mo wie \A‘Kﬁkd‘\b\/\ by Fo\v’rsl W have o F]Ck and Choose owr N and “ch!

L.e:“ls ‘hfj u=X 0\»'\0! Av = SinX dx.

OUL: ah(‘l Av= SinX dx

S X SinX dx = X (-cosX) —S-—wsx Ax

= = X s X -{-5co$)<ok>(

= —XowsX + SlnX‘(‘C
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Summary

* More u-sub
* Definite integrals with u-sub

* Intro to integration by parts
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