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Use integration by parts to evaluate the integral frln(Sx)dr 1 = L'IVH ~ S \/ﬁ{ Ve +C
- s = .___.,.. ”‘M‘“ .1
M; - Z\(W—a A= 25T = b (s - K24 dy
M’ ¥ 2 ROUK e/ V*XA’((,‘DX
L (o e
= w _L ,Xa
j | Book Problem 3

= o G

Use integration by parts to evaluate the
integral I»YSin(9X)dx:: ‘
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Use integration by parts to evaluate the mteg1al F'Lﬂ d % = S
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Use integration by palts to evaluate the = S ( 0()0{/)( ~3 /=

integral [x* srll(Sx)Cf\ﬁN (,__(_?_’Q) § ,____2_ 2/)(0//)(

— K @g(avx) ___gx@s (}mi&{fk (laju&ﬁ w/ L’g,}/ )

STy

- f K e da= dA’
- +i[&€w(w ' WC%&WMk_ﬁV*g
o 5 Ui (81
o 5,_20(/}( T
- [O,QW_J _,_925(&«) ,(Q \MC&,(BW) vsmaﬂ@@)
. — {u Y

5 Book Problem 9 \ —t
2 =

~ Use integration by parts to evaluate the

integral fln(?x+5)dx=! e S'l’h(7f}(f5)q/j)(': Uv — S Vﬁ{é(
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U se integration by parts to evaluate the integral Iarctan(éf)d />(f— [

l +C S ) L - 5 é”l /7 /f\(‘f‘gl p
— _ 1 Ty

Whice anclifet s du — £ dp o

. I+ 344"
AVE&4%Z~9 V== ’ CJA

(onanlcO)df= oy §udu= toclon(c )= (E2lr
e (o, AW g U st
tala (¢6) - 5 s >

W= lt30¢%
_t ot /éf) J——Mmg ;7((1/:79,7(0/#

—_— /7 I ‘l



i
Book Problem 13

Use integration by parts twice to evaluate [e” cos(71)dr:

Step 1: Let u=e” and dv=cos(71)d!. Apply integration by parts to get a result of the form

DL R
Av. co(7t)dt —s v = gﬁ—-l
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fe” cos(7t)di= e’ gi; (71) j’ J—@ ‘4’(77(') d!.

Step 2: Apply integration by parts once again, letting u=e‘ig and identifying dv to get a result of the form below
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The wrap up: Adding KJe” cos(7f)dr to both sides of the equation and dividing by (K+1) yields the answer to

the original question:fe“"cos(%)dti'% {‘;{ﬁ_) o +C.
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Extra Problem
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Use integration by parts to evaluate the integral 0( a = US Q p/ Uéf
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Use a coJ_n}l;matlon of lntegijil/on by parts and substitution to evaludte the dcﬁmlt d{
integral | “ arcsin(3x)dx - _
) W~ ancsam (3%) —3dy - \/___ﬁ__, X /?_(f> Sl
c
Av- ﬂ(ﬁ( —akf*bﬁ I““T/X"’ ']ty
= -25 ¥
Step 1: Integration by parts, let u= and dv=dkx. %Z/ i S V “9 'z
Jaresin(3x)dx = N ancs (34()( 2L @ dx.
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Step 2: To evaluate the remaining indefinite integral, one uses the 0/
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Step 3: Using the above indefinite integral in combination with the Evaluation Theorem, gives | \
the final answer as: Ea /8 "2 5/
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Use a combination of substitution and parts to evaluate the integral sm(4)gf ax:

W g\ —» dw- HJ—/X %X—>o(w~—\(—01ﬂ(@04'7‘ {Wé/ﬁ/
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Step 1: Substitution, let w*4rNotc We use w here for the substitution instead of the mor c’Y | M 0/ Q/
common variable u,since it is convenient for us to reserve  and v for the upcoming integration 2. ¢

by parts.
y : Ax- W d
It follows that dw=c——dx and dx= 'zrdw To successfully continue with substitution, it is now

necessary to rewrite dx (}—- strictly in ten‘]zs of w. Thus@whele f(w)“: W/ ? e TZM
4‘/}\’— ( \
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Complete the substitution, to get fsin(4{- dx=|g(w)dw where g(w)= L/_é.-—éii_/b:\vgj )0/4/
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Step 2: Use integration by parts to integrate [g(w)dw.
Let u~- ‘ W ~and dv=sin(w)dw. This gives (as a function of w), fg(w)du— Uy - g VO/Q
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Step 1: Start by making the substitution w= t This leads to
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Step 2: Use integration by parts to evaluate the new integral,

This give the value of the original definite integral to be: !
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@ Book Problem 35
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Use integration by parts to establish the reduction formula: | (Inx) dx=x(lnx) —nl(Inx) .dx:

To begin the integration by parts, let u= (&’l /X ) anddv=" [ dx.

- M-I o
Evaluating dzf::/)’(th /)c) o L drxandv='/X leads immediately to the above reduction
formula. X -/

(o) el = e v § v el = x( lane) ?’_fﬁ(m(ﬂh«) /—;ﬂl%

= lap) "= f(%“)%/d%

Now apply the reduction formula to the problem: f(lnxi’edx. Getting the final result would be
tedious, requiring Sapplications of the reduction formula.

()= 2 (o)~ 5 { (1) "ol

So for simplicity just give the result of applying the reduction formula one time. [(Inx) x is

simplified o) e ( (/1,1 fx) 5 +f - 5‘(&14 A’) 7 dx +C.
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Use the reduction formula: [(Inx)adx=x(Inx)y—n/(Inx)wstdx to evaluate J(Inx} dx. To achieve this,

you will need to apply the reduction formula 3 times.

First appllcatlon of the reduction formula (#=3):

f(]m) dx= ’)((h, /X ) + | -*Z(éy, f?‘) dx.
= _3,((0%)040( = :x([w) 3}2}(@1#) (ﬁh/xd{a
Secon(l 1ppllcat10n of the reduction formula (n=2):

Janyy h*l)<h1/g) () ({M’X df“:g . :fé,xa’ﬂ;(: zyﬁh/y—lf(é,oﬁ/&

Thlrd application of the reduction formula: (n 1)

(lm) - IX(&‘ 0() 2&(%” T(ﬂ’éi? |-j| _é’ dx/ e T~
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Wrap-up: So completing the final integration above,
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A particle that moves dlong a straight line has velocity v(f)= f e mls after  seconds. This
problem involves determining the distance x(f) that it will travel during the first scconds
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Step 1. Use integration by parts once with u=f( and dv="C¢ dt to begin determining the indefinite
integral (antiderivative) of tre -5 This gives ol b by Nl
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Step 2. Use integration by parts again to complete finding the mdeﬁnlte mtegratrﬁﬁm‘vp —
of 2,-*%. This gives
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Step 3. Use the initial condition (IC) that x(0)=0 to determine the value of the @
constant C: ' \/ 2 5¢ 77 @ (LP e /F 1
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Step 4. Combine the results of steps 2 and 3 above to determine the distance the particle will

travel during the first rseconds: x(1)=""¢ _8 ¢ f& 1( ” i f e
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Book Problem 45
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Suppose that /{3)=6,/(9)=9,/(3)=8,/(9)=5 and f* is continuous.

Find the value of the definite integral: rg XF(x)dx=
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