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112 Aula Pratica

Solugoes e algumas resolugoes abreviadas

a) P(ze®) = xe® — P(e” —1)e”,
b) P(zarctgz) = —arctga; - P % e )
= m—arctgx——P (1 ) = 1(—x+(m2—|—1)alrctgm),
2 2 1+22) 2
¢) P(arcsinx) = xarcsinx — P (az ﬁ) = zarcsinz + /1 — 22,
d) P(xsinx) = —xcosx + P(cosx) = —xcosx + sinz,
e) P(z?e”’) = P(a? - ze*’) = x 72 —P <2x§> = (2% — 1)%,
f) P(log® z) = xlog®  — P(3log® v) = x(log® x — 3log® z) + P(6log x) =
z(log® x — 3log? x + 6logx) — P(6) = 2(log® x — 3log® x + 6logz — 6),
g) P(z"logz) = n}rl 2" tlogx — P (n%lx”“ %) = n}rl 2" logx — (n—&l)Z‘r ntl
h) P (52m) = P (o ) = ot sy — P (49 iksy) =
T + 1 log(1 — at).
a) e*(e® +x — 1) —e**/2, b) e*(senz — cosx)/2,
¢) —e (22 +1)/2, d) zarctanz — 3 log(1 + z?),
e) 222 (logz — 2) f) 1(1+2?)? arctanz — /4 — 2°/12,
g) §x3m—%(l+x3)2/3, h) zlog(1/x + 1) + log |z + 1],
1)“3—310g x— 2x?loga + &a?, j) zlog®x — 2z log x + 2,
k) —Llsent —cosi, 1) 5 sen(2z)log(tg ) — ,

m) — (1 —2?)3?arcsine +2 — 2°/3, n) —lff§+log|priz ,




0) %(shxcosvachxsinx), D) Hlo—ggi’)“’”(smx—i-log?)cosx)
q) 5(cos(logz) + sin(log z)), r) — ;sz + = arctg:c

_ T 1
1+m2 ) = 2(122) + 5 arctgx.

((1+x2 ) 4(1+x2)2+( ) T8 S arctg .

a) s€* — tlog (e** + 1), b) 2 arctan v/z?, ¢) 2y/x — 1 — 2arctan/x — 1,
d) 91’% — 8Vab — 3Va? + 2z + 3Yx + 6¢x — 3log |1 + /x| + 6 arctan ¢z,

e) 1log|S— m, f) —2arctan+/1 — z,
g) log|cosxz| 4 log|tgx + 1], h) log|logz — 1| — ]ogiﬁ—l’
i) 3log(x + 1),

5. a) Fazendo a substituigdo v/z =t & = = t*, com z > 0, z # 16, e
t >0, t+#4, temos

P(ism) = lance?) = ()

Usando a decomposicao em fracgoes simples:

2+ 2t A B

t4—t) t e

temos A = %, B = g, logo

e assim,
1 1
plltve N _ L ve |
(4 — /x) 2 (4 —+/x)5
b) Fazendo a substituigao v1+z =t < x =t'—1,comz > —1 e
t > 0, temos

P(orrs) =7 (o) = (+5),



Usando a decomposi¢ao em fracgoes simples:

4t? 4t? A B Ct+D

Pl -0+ D@+D -1 irl Bl

temos A=1, B=-1,C =0, D =2. Logo,

4t 1 1 2 t—1
(t4—1> <t—1 t+1+t2+1> Og‘t+1‘+ arete

e assim,

1 Vitaz—1
Pl —— =log | —u—— + 2 arct \4/1 + x.
<x\4/1 —|—x) & V1i+x+ 1’ &

Fazendo a substituicao e** =t & ¢ = %logt, comz € Ret >0,

temos . ) )
P =Pl— .
14 e2® 1+t 2t

Usando a decomposicao em fracgoes simples:

1 A +B
(1+t)2t 1+t ¢
temos A = —%, B = %, logo

11 1 1\ 1 '
Pl— —)=P(- 2 = Clog |
(1+t 2t> ( 2(1+t)+2t) 2Og'1+t

e assim,
1 1 e2®
Pl—— ) ==zlog|——|.
<1+62w> 2 Og‘ue?w

Fazendo a substituicao e¢* =t < x = logt, com z € R\ {0} et > 0,
t # 1, temos

i (<1+62we>3<; = 1)2) - (<1+tz’§l- )2 %) -7 (<1+t2§l- 1>2)‘

Usando a decomposicao em fracgoes simples:

t? _At+B+ ¢c , D
(1+2)(t—1)2 14+  t—-1 (t—1)2




temos A =—3, B=0,C =D = 3, logo

P((1+t2§zt—1)2) :%P< 1+tt2+t (t—1)2 )

MI»—t

1
— Zlog(1 + %) + 1 t—1]— =
Jlo(1+ )+ Sloglt — 1] - 5

e assim

e3r 1 1 1 1
P = ——log(14+€*®)4=logle®—1 .
((HGQI)@I_UZ) Hlog(14+¢2)+ L togler 1] L

Fazendo a substitui¢ao logz =t < = = €', com 2z € RT \ {1,e} e
t € R\ {0,1}, temos

21 -1 2t —1 2t —1
P o8t _p( 2=l oy _p( 22l
zlogxz(logz — 1)2 ett(t —1)2 t

(t—1)

Usando a decomposicao em fracgoes simples:

2%—1 A B C

-1 1 -1 (=12
temos A= —1, B=C =1, logo

2t — 1 1 1 1 t—1 1
Pl—— | =P —- log| —| — ——
(t(t—1)2> ( t+t—1+(t—1)2) Bl B
e assim
2logz — 1 logx — 1 1
P = log
zlog z(logx — 1)2 log x logz — 1

Fazendo a substitui¢do senx = t < x = arcsent, obtem-se (verifi-
que)

1 1 1 1+senx
Pl—— | = + —log |————|.
sen? x cos T senr 2 1 —senzx




. a

1 1 1

a) Elog % , b) 1—;, )gvl—xQ—F—arcsmx
@ 1/1 32
) log‘1+tg§ : e) _5(_2_1> : f) —2arcsin /1 — e?,
x
1+2
g) —z+tgx +secx, h) 2 arcsin v/, i) log\ﬂ\,
sin

) 11 1+sinz 1 1 1 1+sinx sin @

—lo — =—1lo
V1T sma 41 —sinz)  4(1 +sinz) 2 & cosz 2cos?x

1 1
:—log\seca:+tgx]~l—§sec:ctgx, k) log |z + Va2 + 1],

2
sen x VvV1i—-22-1 V1i+er -1
1) log |-———|, m) log|———|, ) log | ———|,
1+senx v1i—22+1 Vi+er+1
1 \2 =z T T\ 2
el 2] 2y
0)20g —1—2 —|—2+4 +2

2?2 —1 1
%) T(m—2)+§log’x+\/$2+1‘.

ca) flz) = sarctg?x + ¢, com ¢ € R; lim, o f(z) = %2 + ¢, logo
c=—

N

.
g

b) g(z) = 3log |%| + ¢, para x > 16 (Ex. 4.a)); lim, 4o g(z) =

~+00, logo nao existe g nas condicoes do enunciado.

. (ver Ex. 4.c).)

) 32lzl,

b) %arcsm + 3x4/1 — =5, (por partes, por ex.)

c) gsen(logz +1) — 7 cos(logx + 1), (por partes, por ex.)

d) £ — 3 sendx,

e) %x?’/ arctan y/z — 3z + § log(1 + z), (por partes, por ex.)

f) —logz + 2log|l + log x| + log;‘”, (substituigao t = log x, por ex.)

g) £—1e7® — llog(e* — 2e” + 2), (substituigao ¢ = e”, por ex.)

h) %\/_ x + 4y/x — 4log(y/x + 1), (substituigao t = \/x, por ex.)
)

senz — isen’z,

1 3



%x + %senQ:c + %senélx,

3

2—1)10g|;—§ —x,

(z—1)(z+3)

(x+2)? )

2

3 log®(log x),

zlog(x + /) — x4+ /& —log(1 + \/z), (substituicdo t = \/z e por
partes, por ex.)

)
)
1) 1log
)
)

— (l - 1) e, (por partes, por ex.)

0) -

p) sinxlog(1l + sin®z) — 2sinx + 2 arctg(sin z),

q) logxlog(logx) — log x,

r) - arctg?x — warctga + L log(1 + 2?),

s) 2v1 + z(log(1+ ) — 2),

t) log |55l

)~z +log |,

V) —‘/?3 arctan (\/3 coS a:),

w) —1log*(cosz),

x) log ’ %: (substituicdo t = /z + 2, por ex.),

y) z(arcsen x)? 4+ 2v/1 — 22 arcsen x — 2z (por partes, por ex.),
z) ilog ‘ }fzgﬁﬂ + 2(1—ienx) (substituigao t = senx, por ex.).

10. log (14 e™*) + .



