71

12.

13.

14,

15.

CHAPTER 7 INTEGRALS AND TRANSCENDENTAL FUNCTIONS

4r

THE LOGARITHM DEFINED AS AN INTEGRAL
[ e =[] =In2-1n3=1n2 2 [*s25de=[pr-2, =I2-In5=1n2
j’y 2 —dy - inly —25|+c |4: —5|+c

Letu=6+3tant = du=3sec2rdr; Iﬁisgfa;rdt I%:"—:lnlu|+C=ln|6+3tant|+C

Letu=2+secy=>du=secytanydy; [0 4, I“’“ Infu|+C = In|2 +sec y|+C

24secy

[ jzvﬁ(l ek letu—1+\/_ﬁdu——‘/-.-
Iﬁﬂ=‘[7=]nlu+q=lnll+\/;|+C=ln(l+«f;)+C

Let u = sec x + tan x = du = (sec x tan x + sec> x)dx = (secx)(tan x +secx)dx = secxdy =L,

u
sec xdx - du -2 1 4 _ 172 -
j = j o i _[(In )" -Lau = 2(Inu)"? + € = 2,fin(secx + tan x) + C

In3
j'“exatx:[e*]" S RN T 8 10. [8e5 Dy =gel**) 4 ¢
In2 In2

4
4nx)® , 14 3(1).p | nx)* |7 _(nd)'  (n)* _ (nay?
L 2 ‘I’“E.ﬁ(l“x) (?)dx' 8 || T8 8 3

2
Letu=In(lnx) = du=pl-Lav=—L gy, [200 5 Mipiny) L g [y =124 ¢ < Onlnn)? |~
xlnx xIlnx 2 2

nx x xInx

In9 In9
-[ln4 &2 =|:2ex/z]h4 = 2[e(m9)/2 _e(In4)!2] =2(eln3 —en 2) =2{3=)=2

Letu = In(cos x) = du =CTIS;(—sinx)dx =—tanxdx = —du = tan x dx;

2
J'tan xIn(cos x)dx = —J'udu =—%+C *—-—mm;—x))-—

+C
Let u=r"2 = gu =-;—r'”2dr = 2du=r""2dr,

1/2

je—vfdnje’ 2y =2ty =2e" +C=2¢" +C=26" 1
-
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Chapter 7 Integrals and Transcendental Functions
Let u=—r"2 = du= 2 2y = 2y = r'”zdr
I"——J‘;:—dr = Ie—rm V2 = —2Ie"du = —Ze—r” +C= —Ze—‘/; +C
Let u=—1* = du=-21dt = —du = 2t dt; I2re_'2dr = -—J-e"du s plu gt +C

Let u=1n2x+1:>du=2mx-}dx=——21;”dx:,§du=%£dx;

_f%m:j#m:&wdmzﬁnc
X X u

In‘x

Letu—lDdu———dx:—du——dxj dx= j—e“du_—e +C==e"*+C

Let u=—x"2 = du=2x"dx > Ldu=x"dy;

_1/x2 R _2 )
J'eA; afrzje *x 3dx=%'fe"du=%e" +C=—:’Z-e * +C=%e = Lo

Let u =secnt = du=msecxrtan ztdt = ﬂ=sec:rttanmdt;

+C

I ™) sec(rt) tan(rt)dt = J'e"du =£4C=

Letu =csc(z+ f) = du=—csc(z+ f) cot(x+ Ddr;
J'ec'sc(“’) csc(z +1)cot(x +1)dt = —Ie"a’u =—e" +C=-""+) 4 ¢

Z y=In&
r1hd an:

u
.[11:1((:.'!62))2 cose’dv = 2_[ cosu du =[2sin u]m’Z [Sm (_12r_) —sin (%)] 2(

Let u=e" = du=e"dv=2du=2e"dv; v=InZ=uy

Il

._.
|
W=
—
1l
—

2 2
Letu=e" =du=2xe" d; x=0=>u=1, x=JInr su=e"" =1,

J-JH

2 2
I 2xe* cos (e’ ]afx = Lx cosu du =[sin u]i7 = sin(7) —sin(1) = —sin(1) = —0.84147

Let u=l+e’ = du=e'dr; [ dr=[Ldu=nju/+C=In+¢")+C

=€ +1= du=—e" dx = —du=eFdx;

J-l+e

j g =-—J']d’u——ln|u|+C-—ln(e +1)+C
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Section 7.1 The Logarithm Defined as an Integral

ol
O o [ e e,

Let u=x2:>du=2xdx:>%du=xdx; x=1=u=1, x=\/5:>u=2;

.[J_xz(x s = I( )zuduzl[mz]z (zm)(zz_zl).—_;z

Let u = x'/2 :>du=%x'”2£b::2du=—?4_; x=l=u=lx=4=y=2;
X

20 o " a2 _2('“”2_1 xS
L%dx—_ﬂ 2" V=2 du_[—m—l ~(H)@ -2 =%
Letu=cosr:>du=—sinrdr:—du=sintdr;r=0=>u=1,t=£:>u=0;

2
o resinta =7 du=[ -2 T =(2)0-7) 1%

Letu=tanr—= du:secztdr; t=0=u=0,t=Z=y=1;
4

S (L TS (e

Let u =x** :>lnu=2xlnx:>£%=21nx+(2x)(%)z%=2u(lnx+1):>%du =x¥(1+Inx)dx;
x=2=u=2"=16,x=4= u=48 - 65,536;

65-536 65.536
du = 3[u];

4
[ +mxa=1] =1(65,536-16) = 5552 - 3 760

Letu=Inx> du:—l-dx' x=1=u=0,x=2=u=In2;

nx 4 2
= [ =[] < () @m0 - 22

3
fg(ﬁ+1)xﬁ¢f =[I(\E‘l):|0 =3(\E+1) 36. J‘Iex(MZ)—ldx =[&;’]r " elnlln_zllnz =12n—_1 =|—n'5
Illgf_xdx =,[(12‘TJB](%)dx [u =lnx=>du =ldx:|

> J) ()= i e~ (el (7) v - i v

e ey

1 \In

S—

Lay; u=1nx:>du=-1-a5c'x=1:>u=0,x=4:>u=ln4
(H)as [ ]

n In i i
> [ (B8 (3= ) (g et = (o) [ | - () [ m 2] - 0 et _,

S S
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Chapter 7 Integrals and Transcendental Functions

[ n2logyx j( )(};—;)dz:j'fﬁidx [1nx) ] =4[ 4)* ~an1)?) = L(n 42 = L 21n2)?

1 X

=2(In 2)

21n10(l 21
[ g = [0 (1) 4 [(1n x)2 = (ne)? —(in1)? =1

Ij s Ty I [inGx +2))(5) e = (1n2)[ﬂn(x; 2))2}

N 4(n2* (n2)*|_3
(mz)[ 2 P) }‘51“2

_{_1}| n4)> (n2)?
(HE) 2 2z

0

10
10 log)(10x) , _ 1 ) _ (10 | n(ox))? 0 \[ (01007 (n1)?
fmo R 1/10[ln(mx)]( 10x ) (ln 0) P (1 0) 20 2

10_)| 4(n10)* | _
(Inlo)[ 20 ]’21“10

9
Jo =g [t ) e = )| 52| - (58] 25

=(L)|:(ln10) (Inl):| In10
0

8 g e ) e =) 5 (2 - |-z

Sz = J(R) () = 0 () () s [w=mw= = L]
- (In10)f (L) (1) dx = 1n10) [ L du = (1n10) Inu|+ € = (1n10) n|in | + €

de  _ 2 {(lnx)? Ing§ 2 (lnx) = (In8)? B
J.x(loggx)z (ln;) (11‘18) J dx = (In8) +C In x

& = &' sin(e ~2) = y = [ ' sin(e ~2)dr;

let u=¢' -2 = du =e'a'r:>y:jsinudu=—cosu+c =—(:os(e‘r -2)+C;

yIn2)=0= —cos(e'“2 -2)+C=0 = —0s(2-2)+ C=0=> C=cos 0 = 1; thus, y =1—cos(e’ —2)

% =esec?(me) > y= Ie" sec? (e ™ )dr;
let u=nme” = du=-ne'dr :*»—ldu =e'dt= y=—#[seczudu =—%tanu+C =—#tan(fre_’) +C,;
=2 =In4 _2 —.]... - _‘1
¥(In4) =2 = —Lian(ze ")+ C = :>-—tan( ]+C—;;:> T)+C=2=C=2;

thus, y =2 —Ltan(ze™)



