Day 61 - Integration by Parts continued after.notebook May 29, 2017

Questions From Homework
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Warm Up

Find: J'sz sin(4x* + Ddx — =2 cox(ax* ~1)+C
Jlx\-' sz _de _(2x2—5)3"2

I cot xdx — Infsin x|+ C
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Differential and Integral
Calculus 120

j Integration by Parts j

S(x)f§70 < g'(x\)g()o + g()\)ﬁ‘(vﬂ
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As we have discussed before, every differentiation
rule has a corresponding integration rule.

The rule that corresponds to the Product Rule for
differentiation is called the rule for integration by parts.

The product rule stated that if f and g are
differentiable functions, then

% [f(x)g()]= F2)g'(x) + g(x) /' (x)

In the notation for indefinite integrals this equation
b : .
scomes- [[f g (x)dx+ g(x) £ (x)x] = £

or

x)g(x)

[ reog o [ g7 ded 7oge)
which can be rearranged as:
[ 7' e = 1(x)e ) - [ (o) (o]

this formulas above is called

the | integration b
It is perhaps easier to remember in the following
notation..... Let | u=f(x)and v=g(x)

then the differentials are:

du = f'(x)dx dv=g'(x)dx

And by the Substitution Rule, the formulas becomes...
[ 7og'xrd = g0 - [ g1 (x)de

Integration By Parts
le__@ =Uv— Ivdu

Let's do an example.... Find: | xsin xclx
N~

Lo
w v

It helps when you  we need to make an appropriate

stick to this paﬁern?home foruand dv ,

4
7

u=_y  dv=S10xdx /

/
7/

du = \ a:‘ v= -0SX / -

Again, the goal in using 'in’regra’rion by parts is to
obtain a simpler integral than the one we started with...
so we must decide on what u and dv are very carefully!

In general, when deciding on a choice for u and dv, we
usually try to choose u = f(x) to be a function that
becomes simpler when differentiated...

(or at least NOT more complicated)
as long as dv = g'(x)dx can be readily integrated to give v.

SQM = (o) “[QIOSXAX

h = ~XCEX + &LOSXB’L

& - XCOSX + Slm
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Find: xe dx

W
It helps when you

stick to this pcn"rer'n

u=__X dv= tdx

du= |Ix v= %

\

g Ix

___C_‘.
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Find: J' X 005(3 x)dx = X(%) Sm(3")> _%urﬁm dx

It helps when you
stick to this pattern: = Ixsindx -3) gSI n’bxa X

u= K dv= Cos (X
_ Y[\

EL xsindx yLlosdx +(
3 1 —
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Find:
i Ilnx@g = Xlnx - g>(|_ Ix
W X

It helps when you

stick to this pattern: =X \“X‘ S |3x
U =\5x dv = \ a’Q

du=_LJdx v=\x7 :X\hX"\X +C

AN
f—-’xm&

May 29, 2017
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1 . . P)
Find: I x SIN(3X)AX = X [)eex)—\-Losdx Ixdx
w dv
It helps when you 2 %l
stick to this pattern: = ‘f\g" s (S‘C%)‘ ©53xd%
€ 3 :
U= Y dv = S\g%}( ox

P
du=AxdX v=-\ ~ -\ X (oSDX ¥ éJCoSS’\(‘))(
1T AXOK YT 5 S\

D) W= X :C@dx = '%): ©0$dX + %[7( Jsindx ‘%‘“ﬂ}xé;

acos‘b,‘*) ‘2‘5'\7))(—\ EQ,‘&,

-\
S 2 —\atdX
>

- SR
= -V oo+ [ L xsidx -&lCo{.’»:l
d A\ A

=-1 X}CDSSX 4 qu S\fsx \-_)_.(OS?JX +C
3 q 2]

o ———

1 2

=—_x*cos3x+"xsin3x+—cos3x+C
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Find:
xte® dx
\"W
(P Av

It helps when you

stick to this pattern:

Yy = Xa dv = Q‘Jx

du=&xdx v= €

= Xe @Q"\

- X ~JKRe \LBQ\L —kCJ

=x*e" = 2xe" +2¢" +C
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Find: 3 3
" *Inxde = Axhx-\1x"ddx
= = 3 X
It helps when you
stick to this pattern: _ l)g \ﬂX’(%Xa AX
U= lDX dv=xa&x 3
du= 1 dx v= _\_XB
X 3 - \x\nx—‘\xéx
>
= A \ox - ML X

%)
ki l.:c3 lnx—lx3+C
3 9
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Find: J'Ei sin xde = &X<_ (QS;A ~ SGCOSXB'QXAX

W dv

X a X X
nxJdX € CosX +
It helps when you \S( S\ N K & LQO/S\ZSA’J(
stick to this pattern: w AV

_ o* e sied '
u=_e" " dv= S\X0X X
du= & I ve (o SQ sixdX = cXosx + ¢ gnx- SINX e gX

W= et v osx

X X
Jue X V= an SQXSV\@X—— -~€ COSX ¥ € SINK~

X X
Q\Scxsmxéx ~ e sink —< OSX

p) 2

Y sd = ,g(e‘smx —QxCosx) +C

1

Conxdx

- rearrange for double the initial integral and
divide by two!

this one as a little twist, ]. X .
because you cannot get to a simpler integral =—Z (Sln X —CO0S8 x) + C

12
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Find: Jlex cos xdx

It helps when you
stick to this pattern:

u: dv:

this one as a little twist,

because you cannot get to a simpler integral
- rearrange for double the initial integral and
divide by two!

May 29, 2017

1 .
=Eex(cosx+sm x)+C
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Find: .o ‘
" Iwﬁ = X3awn X—SXoL dx

\ dv
It helps when you

stick to this pattern:

1

gy = Sin'x dv= 1dx

du=_1 Jdxv= X _ -Y%
0 = X810 X 4L (W?n
= 53
-\ A \ L
may require substitution rule as well... = Xsm X « L Qa“ +
\ X) o
W= - -\
) = Xs\n X + Vo +~C
a“: - dx 90X -

-—\5}\»\: X 9% g=xsin_1x+w.fl—x2+c !

14
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Homework - Exercise 11.4 - pp. 515-Q. 1,24

May 29, 2017
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We've done this one already,
but let's do it again and evaluate

It helps when you
stick to this pattern:

U= dv =

May 29, 2017

: f Inxdx
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Find: z
" J;:’ sin x In(cos x)dx

It helps when you
stick to this pattern:

= dv:

May 29, 2017
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