Letting dv = dx

Letting dv = dx

Example [?, In(x + 3)dx.
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Letting dv = dx

Letting dv = dx

Example [?, In(x + 3)dx.

/udvzuv—/vdu.

> Let u=In(x+3), dv=dx
1
x+3

du = dx and v =x.
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Letting dv = dx

Letting dv = dx

Example [?, In(x + 3)dx.

/udvzuv—/vdu.

> Let u=In(x+3), dv=dx

du = ! dx and v =x.
x+3
>
2 2 2
/72In(x—|—3)dx:xIn(x—|—3)‘72—/72XJr3 dx
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Letting dv = dx

Letting dv = dx

Example [?, In(x + 3)dx.

/udvzuv—/vdu.

> Let u=In(x+3), dv=dx

du = dx and v =x.

x+3

"D x

dx

/2 In(x + 3)dbe = xIn(x + 3)[ —/

2 —2 o x+3

» To calculate jfz <13 dx, we use substitution with w = x + 3. Then
x=w—3and w(—-2) =1, w(2) =5. We get

dx = 7d
/2X+3 / i

:/151dw /—dw—4—3ln|w|\ = 4 3(In(5)).

1
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Letting dv = dx

Letting dv = dx

Example ffz In(x + 3)dx.
/udvzuv—/vdu.

2 x

/22In(x+3)dX:xIn(x+3)’2_2—/ dx

,2X+3
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Letting dv = dx

Letting dv = dx

Example ffz In(x + 3)dx.
/udvzuv—/vdu.

2 x

/22In(x+3)dX:xIn(x+3)’2_2—/ dx

,2X+3

— xIn(x + 3)‘: — (4 —3In(5).)
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Letting dv = dx

Letting dv = dx

Example ffz In(x + 3)dx.

/udvzuv—/vdu.

>
2 2 2
[2|n(x+3)dx:x|n(x+3)’_2—[zxig dx
> 2
:xln(x+3)‘ — (4—3In(5).)
-2
>

=2In(5) +2In(1) — (4 — 3In(5).)
=2In(5) — 4+ 3(In(5)) = 5In(5) — 4.
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Using Integration by parts twice

Using Integration by parts twice.

/udv:uvf/vdu.

Example [(Inx)?dx.
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Using Integration by parts twice

Using Integration by parts twice.

Example [(Inx)?dx.

/udv:uvf/vdu.

» Let u = (In(x))? dv = dx

_ 2Inx

du = dx and v =x.
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Using Integration by parts twice

Using Integration by parts twice.

Example [(Inx)?dx.

/udv:uvf/vdu.

» Let u = (In(x))? dv = dx

_ 2Inx

du = dx and v =x.

/(Inx)2dx:x(|nx)2—2/ﬂ¥ dx:x(lnx)2—2/|nx dx
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Using Integration by parts twice

Using Integration by parts twice.

Example [(Inx)?dx.

/udv:uvf/vdu.

» Let u = (In(x))? dv = dx

_ 2Inx

du = dx and v =x.

/(Inx)2dx:x(|nx)2—2/ﬂ¥ dx:x(lnx)2—2/|nx dx

» In a previous example, we saw that

2/In(x) dx =2[xInx —x]+ C
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Using Integration by parts twice

Using Integration by parts twice.

Example [(Inx)?dx.

/udv:uvf/vdu.

Let u = (In(x))?, dv = dx

du — 2Inx

v

dx and v =x.

/(Inx)2dx:x(|nx)2—2/ﬂ¥ dx:x(lnx)2—2/|nx dx

» In a previous example, we saw that

2/In(x) dx =2[xInx —x]+ C

v

Therefore

/(Inx)zdx = x(Inx)* — /Inx dx = x(Inx)* = 2xInx —2x + C

= x(Inx)* = 2xInx 4 2x + C
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Recurring Integrals

Example

Example [ e cos(5x) dx.

/udv:uvf/\/du.
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Recurring Integrals

Example

Example [ e cos(5x) dx.

/udv:uvf/\/du.

> Let u=e*, dv = cos(5x)dx

sin(5x)

du=2e"dx and v = 5
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Recurring Integrals

Example

Example [ e cos(5x) dx.

/udv:uvf/\/du.

> Let u=e*, dv = cos(5x)dx

du = 2¢%dx  and v — S|n(55x)
g 2
/eQXcos(Sx) dx = e7sin(5x) _ /zezxM dx
S 5
2x ot
/e2xcos(5x) dx = %(SX) g/e “sin(5x) dx
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Recurring Integrals

Example

Example [ e cos(5x) dx.

/udv:uvf/\/du.

> Let u=e*, dv = cos(5x)dx

du = 2¢%dx  and v — S|n(55x)
g 2
/eQXcos(Sx) dx = e7sin(5x) _ /zezxM dx
S 5
2x ot
/e2xcos(5x) dx = %(SX) g/e “sin(5x) dx

» To calculate
/eQXS|n(5X) dx

we use integration by parts again.
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Recurring Integrals

Example

Example [ e cos(5x) dx.
>

2x ot
/eZX cos(5x) dx = %ﬁx) §/E2XSIH(5X) dx
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Recurring Integrals

Example

Example [ e cos(5x) dx.
>

/eZX cos(5x) dx

_ e*sin(5x)

2 2x
5 5/6 sin(5x) dx

/e *sin(5x) dx

Let u = €* and dv = sin(5x)dx.
du = 2e* andv:f@.
/ezxsin(5x) dx= ¢

> cos(5x)
5

2
+ 5 / e cos(5x) dx

Annette Pilkington Integration by Parts



Recurring Integrals

Example

Example [ e cos(5x) dx.
>

2x ot
/eZX cos(5x) dx = %ﬁx) §/E2XSIH(5X) dx

/e *sin(5x) dx

Let u = €* and dv = sin(5x)dx.

du = 2e* andv:f@.

e cos(5x) 2

/ezxsin(Sx) dx = % t3 / e” cos(5x) dx

2x _a2x
/e2x cos(5x) dx = € SIE(SX) - g[ = C5OS(5X) + % /e2X cos(5x) dx]

We now have a recurring integral.
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Recurring Integrals

Example

Example [ e cos(5x) dx.
>

/e2X cos(5x) dx = ° X5i2(5x) i[( ¢ c505(5x)) + - 5 /e2X cos(5x) dx]
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Recurring Integrals

Example

Example [ e cos(5x) dx.
>

/e2X cos(5x) dx = ° X5i2(5x) i[( ¢ c505(5x)) + - 5 /e2X cos(5x) dx]

> Let | = [ e* cos(5x) dx

I = M + —e * cos(bx) — %I.

5 25
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Recurring Integrals

Example

Example [ e cos(5x) dx.
>

/e2X cos(5x) dx = ° X5i2(5x) i[( ¢ c505(5x)) + - 5 /e2X cos(5x) dx]

> Let | = [ e* cos(5x) dx

I = M + —e * cos(bx) — %I.

5 25
> Let | = [ e* cos(5x) dx

4 e¥sin(5x)
1+ E)I = 5 + 25e * cos(5x)
29 e*sin(5x)
ey I o T
5 5 + 25e * cos(5x)
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Recurring Integrals

Example

Example [ e cos(5x) dx.
>

/e2X cos(5x) dx = ° Xsi2(5x) i[( ¢ c505(5x)) + - 5 /e2X cos(5x) dx]

> Let | = [ e* cos(5x) dx

I = M + —e * cos(bx) — %I.

5 25
> Let | = [ e* cos(5x) dx

4 e¥sin(5x)
1+ E)I = 5 + 25e * cos(5x)
29 e*sin(5x)
ey I o T
5 5 + 25e * cos(5x)

| = /e2x cos(5x) dx = ;—g [¥(5x) + Ee cos(5x)}.
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Recurring Integrals

Reduction formula for fsin3x dx.

/udv:uv—/vdu.

Example [ sin® xdx.
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Recurring Integrals

Reduction formula for fsin3x dx.

/udv:uv—/vdu.

> Let u=sin’x, dv = sin xdx

Example [ sin® xdx.

du = 2sinxcosxdx and v = —cosx.
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Recurring Integrals

Reduction formula for fsin3x dx.

/udv:uv—/vdu.

> Let u=sin’x, dv = sin xdx

Example [ sin® xdx.

du = 2sinxcosxdx and v = —cosx.

/sin3 xdx = — cos x sin® x + 2/(cosx)(sinxcosx) dx

.2 2 .
= —cos xsin x—|—2/cos xsin x dx
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Recurring Integrals

Reduction formula for fsin3x dx.

/udv:uv—/vdu.

> Let u=sin’x, dv = sin xdx

Example [ sin® xdx.

du = 2sinxcosxdx and v = —cosx.
>
.3 .2 .
/sm xdx = — cos x sin x+2/(cosx)(smxcosx) dx
.2 2 .
= —cos xsin x—|—2/cos xsin x dx
>

= —cosxsin®x + 2/(1 —sin” x) sinx dx

:fcosxsin2x+2/sinx dx72/sin3x dx

Annette Pilkington Integration by Parts



Recurring Integrals

Reduction formula for fsin3x dx.

Example [ sin® xdx.

/sin3xdx:—cosxsin2x+2/sinx dx—2/sin3x dx
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Recurring Integrals

Reduction formula for fsin3x dx.

Example [ sin® xdx.

/sin3xdx:—cosxsin2x+2/sinx dx—2/sin3x dx

> Letting | = [ sin® x dx, we have

| = fcosxsin2x+2/sinx dx — 21
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Recurring Integrals

Reduction formula for fsin3x dx.

Example [ sin® xdx.

/sin3xdx:—cosxsin2x+2/sinx dx—2/sin3x dx

> Letting | = [ sin® x dx, we have
| = fcosxsin2x+2/sinx dx — 21

» Therefore
3/ = —cosxsin’x — 2cosx + C
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Recurring Integrals

Reduction formula for fsin3x dx.

Example [ sin® xdx.

/sin3xdx:—cosxsin2x+2/sinx dx—2/sin3x dx

> Letting | = [ sin® x dx, we have
| = fcosxsin2x+2/sinx dx — 21

» Therefore
3/ = —cosxsin’x — 2cosx + C

> and 1
/sin3x dx=1= —g[cosxsin2x—|—2cosx] + C.
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