Universidade Federal da Bahia
Instituto de Matematica - Departamento de Matematica

Calculo II—fl (MAT 042) — 1° Lista de Exercicios
Ultima atualizacdo: 26/05/04

I) Resolva as integrais usando substituicdo de varidvel:

1) [sen(2x)dx Resp.: -0 ¢

2) j Resp.: _cotgBx -1 +C
sen (3x 3

3)! Resp.:lln|3x—7|+C
3x -7 3

4)jtg(2x)dx Resp.: —%ln|cos 2x|+C

5) j (cotg(e™)e*dx Resp.: ln‘sen(ex )‘ +C

6)J‘VX2+1'XdX Resp.:%\/(xz+1)3 +C

7 .[ dx
Cosz(x)w/tg(x) -1 Resp.:2/tg(x)-1+C
%) cos(x)dx
2 sen(x) + 1 Resp.:4/2sen(x)+1+C
9) sen(2x)dx
w/l-i—senz(x) Resp.:2\11+sen2(x)+C
arcsen(x)dx 2
10) jﬁ Resp.: —arcse; (x) +C
- X
3
11) J-—arctg (x)dx Resp.: arctg”(x) +C

1+x2 3
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dx

xInx

12) j
13) [ 37743 (x 4+ 2)dx

dx
14)j\/16—9x2

dx
4-9x2

15)]

16) J- arccos(X) — X <

l—x2

Resp.: ln|1n X| +C

x2+4x+3

Resp.————+C
2.1n(3)

1
Resp.—arcsen| 3x +C
3 4

1
Resp.—In
P 12

2+3x
2-3x

+C

1 [
Resp.: —Earccosz(x) +V1-x2+C

IT) Use integracdo por partes para resolver as integrais:

1) j (x* +2x)e*dx

2) j (16x> + 4x + 1) In(x)dx

)] (x2 + D)sen(x)dx
4) I arctg(3x)dx
S)I arcsen(x — 2)dx

X

sen2 (%)

6) dx

7) j-3x8.cos(x3)dx

3
S)jx5(1+4eX )dx

Resp.: x> "+ C
Resp.: In(x).(4x*+2x*+x) - (x*+x*+ x) + C

Resp.: - (x> —1) cos(x) +2xsen(x) + C

Resp.: x.arctg(3x) — %ln(9x2 +1)+C

Resp.:(x—2)21rcsen(x—2)+\/—x2 +4x-3+C

Resp.: —xcotg(x) +In|sen(x) | +C

Resp.: x® sen(x3) +2x° cos(x3) -2 sen(x3) +C

+—+C
3

Resp 'ex3 4x3-4) xS
. p
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9)jeVEXH d4x

X. arctg(x)

10)] \/7

Resp.: (vV2x +1 \CSe e

Resp.:\/1+x2arctg(x)—lnx +1+x2

+C

I1T) Resolva as integrais contendo um  trinémio ax” + bx + c:

0

dx
)| ————
J.Xz—6x+5

+2X+5

X + 5)dx
ﬂj (x+5)
2x +4x +3

41) J' X+3 dx

V3 +dx —4x>

(x + 5)dx

5) s
2X“ +4x +3

j 3)( +5

VX(2x —1)

1 X +1
Resp.: —arctge——+C
P 2 8 2

Resp.:%lnx_5 +C

x—1

Resp.: %ln 12x2 + 4x + 3| +2+/2 arctg[v2(x + D]+ C

Resp.: —l\/3+4x—4x2 +Zarcsen2X_1 +C
4 4 2
Resp.:%\/2x2+4x+3 +24/21n | V2x? +4x +3 +4/2(x +1) | +C

+C

Resp.:%Vsz - X +ﬁln

) 4x —1+4/8(2x% = x)

IV) Classifique as fungdes em racional (r) ou nao racional (n); racional propria (p) ou

racional improépria (i)

-

3) F(x) = —

X +2x+1

1+3x2

5)f(x)=

sen(7)x 411

(x —1)(x> =5x +6)

2) fx) =Sl
x“ +tg(3)

4 £(x) = ln(x +29)
X —X

6 (x) - MG+D

(x> —D)(x* 1)
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2 2
(ex)” +1 8)f(x):)<2+3x+l

7) f(x) =
(x? +x+3)2(x? —6x+9) X" —6x+8

(4x% —8x)

9) f(x) =
M1 (x-1)2(x* +1)?

Resp.1) (1); (p)- 2) (n). 3) (1); (D). 4) (n). 5) (1); (p)- 6) (1); (p)- 7) (r); (p)- 8) (1); (D). 9) (1); (p)-

V) No exercicio anterior, apresente uma forma de decomposi¢do em fragdes parciais para
cada uma das fung¢des racionais proprias.

Resp.
Df(x)= ( A B

—ig0) [ ie0)

5 f(x)= A + B + ¢
x-1 x-2 x-3

B C Dx+E

6) f(x) =
) £(x) (X+1)+(X—1)+(X—1)2+x2+x+1

A N B N Cx+D N Ex+F
Xx=3 (X—3)2 x2+x+3 ()(2+>(+3)2
A N B JrCX+D Ex+F
x-1 x-1)2 x2+1 x?+1?

7 f(x) =

9 t(x) =

VI) Resolva as integrais das fungdes racionais:

1)jx—+1dx Resp.~ x+ - In[2x +1]+ C
2x +1 274
xdx 6
5 1] x|
)] (x +1)(x +3)(x + 5) Resp. 8ln‘ 5+ +1)\+
dx 1 |x -2
3)_[ Resp.x_1+1n|x_1|+C

(x-1)?(x-2)

4/13



x—38
4) dx
J.x3 —4x? +4x

3
S)I X3+ﬂ dx
4x

—X

6I 2x%2 -3x-3

d
(x=1)(x>=2x+5) )

Nf——7—d

x* +6x? +8

3x -7
8) dx
'[ X +x> +4x+4

8x — 16
9)'.‘16 x*

J- —2X + 3)dx
(X +1)(x—

ll)J- (SX +12)dx
—5x2 + 4x

2
Resp. 32+ln(x_2j +C

X

1
Resp.:%— In x j#- 91| 2x ~ 1| +7In | 2x + 1[]+ C
3

_ 2 -
Resp.:In M +— arctg( x—1 +C
x—1 2 2

Res 'lnﬂ +3artg(xj—3arct (Xj-i-c
B N e O A A N
x>+4| 1
Resp.: In|-> + —arctg(x/2)+C
(x+1)°| 2

Resp.: Inv4 + x? —ln|2+x|—arctg(§j+c

Resp:arctgx+ln\/x2+1—ln|x—1|+%+C
-X

Resp.:5x+3lnx—l?71n|x—1|+%ln|x—4|+C

VII) Resolva as integrais das fungdes irracionais:

(x +3)dx
x(x — 2Vx + 3)

2)I—d\/x—3_i/; X

D]

dx

3)
jﬂ(x % W(x ~2)? - 1)

Resp.: 2ln\/;+2\/7arctg(\/;_lj+c

V2
Resp.: \/— 1\/_ +C

3 6\/x 2 —
Resp.: ~In——= | 3arcte¥/x -2 + C
P35 Ux -2 +1 s
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2
#)[x.(1+x)3 dx

dx
S)J‘ 2A/x +x

1- x dx
<S J. 1+x )(

1—-x
M

8 5
Resp.: %(1 + X)A —%(1 + X)A +C

Resp.: 2v/x — 63/x +24¢x —48In(2 +&/x )+ C

| 1—x+\/l+x|_
‘\/l—x—\/1+x‘ X

1-x V11— x+\/1+x|
Resp.: 2arctg +1In N \/1+x‘

+C

Resp.:In

VIII) Resolva as integrais das fungdes trigonométricas:

D) sen® (x)dx

2)_[ sen? (x) cos> (x)dx

3) J~ cos (x)
sen (X)
4) j sec(2x)dx

S)J- sen’ (x)dx

3\/ cos? (x)

6)[ sen(3x)dx
7)[ sen® (x).cos (x)(dx

8) j tg>(x) dx

dx
I tg(x)—1

1
Resp: 3 cos’ (x)—cos(x)+C
1 3 1 5
Resp :gsen (x)—gsen (x)+C
1 3
Resp:csc (x)—gcsc (x)+C

1
Resp:—In
P 4

1+sen(2x)
1—sen(2x)

+C

+C

33 3 3
Resp.: =3/cos”(x) +
P 5 ®) 3/cos(x)

Resp.: X _sen (6x) +C
2 12

Resp.: X _sen (4x) +C

8 32
1g°(x)
2

Resp.: + ln|cos(x)| +C

In|tg(x)-1] In(tg’(x)+1) x
2 4 2

+C

Resp.:
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10).[ sen(5x).sen(3x).dx Resp. 1 [sen(2x) 3 sen(8x)j LC
4 4

ll)j sen(x).cos(5x).dx Resp.: — cos(6x) N cos(4x) L C
12 8

IX) Resolva as integrais das fungdes trigonométricas usando a Substituigdo
Universal t=tg(x/2) e as as féormulas

02
sen(x) = —22tg(x /2) e cos(x)= 17tg7(x/2) 2tg (x/2)
tg”(x/2)+1 tg”(x/2)+1
I)J‘w Resp.:;+x+c
1 +senx X
1+tg| —
)
2J‘ dx Resp.:—In| 1-tg(x/2)|+C
1—sen(x) + cos(x)

dx X
tg—+1- V2
sen(x) — cos(x) Resp.: an 2 +C

tg§+1+\/§

d
4)J- " cos(x).dx Resp.: In

—sen(x) + cos(x)

X
sec—
2

+24C
2

X) Resolva as integrais usando substitui¢ao trigonométrica:

[.2 .2 [.2 .2
I)J-a—zxdx Resp.: Y& TX resen> 4 C
X X a

2)IX2 4—x7dx Resp.:2arcsen%—%xv4—x2 +%x3\/4—x2 +C

dx / 2
3)Im Resp.: — lix

T

2 .2
4)J- X a X 5 . (aj
X ReSp.:\/X —a” —a.arccos| — |+ C
X

+C
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5).[ = Resp.: ! X x’ +C
25 o= -
V(@ +x7) 16( Va+x2 34+xPWa+x2

o+ x+D? 19+ x+12P

6)J- dx

[ Resp.: - +C
x+1)* AVx? +2x+10 ©sp 3*(x+1) P(x+1)°
7)IV4+X2dX Resp.:2ln(\/4+x2+x)+%\/4+x2+c
8)I dx Vx2+2x+2

x+1)2Vx? +2x+2 Resp.: ————+C
9){— Re sp. ;Jriarctg( j +C
(x* +9)? 18(x>19) 54 \3
+1)d -
10) J-(X )X Respx—9 Larctg(i) +C
(x* +9) 18(x2+9) 54 3
2x+3)d —
ll)j Z(X Jdx ) Resp. x-17 L rctg(x+lj+c
(x“ +2x+10) 18(x> +2x+10) 54 3

XI) Resolver as seguintes integrais usando métodos adequados:

1 2
I)IX-IH(1+—)-dX Resp.: X x+l + X —Inx+1+C
X 2 X 2
4
2) Jeos ™ (2x).dx Resp.: %[3x+sen(4x)+%ﬁgx)j+c
2
3) .[(3X2 +6x + S)arctg(x).dx Resp.: x> -!—3)(2-i—Sx)arctg(x)—)(7—35(—21n|1+x2 | +3arctg(x)+C
4)I 2x — 9
6x —5— x> Resp.:—1n|6x—x2—5|+§1nx_5+C
4 |x-1
5)]%}( Resp.: —2/6x — 5 - x> —3arcsen(X;3J+C
\/6X—5—x2
6)J’ (Wx+2+3).dx Resp.: 1 (lnh/?wtl ln\/ﬁ+\farctg1 2]+C
[x+2+Vx+2](x+5)

3 4
7) [tg” (x).sec (x).dx Resp.: %sec6(x) —%sec“(x) +C
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NS 1)24/2x - x +8

9-(x- 1)
9) Icosec(x).dx

4.63% dx
e 12)@e?X —2¢% +1)
ll)jtg3x.cosx.dx

10)

Inx.dx

x\/l—lnx—lnzx

xdx

12)]

13)] 3
X+2)[VXx+2+Vx+2]

14) jsen2 (x).cos5 (x).dx

15) [V16 - x2
\/16—e2X

16) [———=dx
eX

17).[%)(
X\ ln2x -4

dx

\/(x2 +2x + 5)3
dx

M+\/(x+l)3

20)] xZIn(v/1-x).dx

18)]

19) |

xsdx
l—x2

23)( sen” (x)3/cos(x)

24) [[tg> <§) +tg (§>1.dx

22)

4x

X_"‘l_dx

25)]

2
Resp.:z!arcsen(x; lj C(x- 1)\/2;—?} Lo

Resp.: In | cossec(x) —cotg(x) | +C

S 122 st —nt o —— |1
™ -1

Resp.: cos(x) +sec(x)+C

Resp.: —m—;arcsen(z(lri/?+lj+c

X
Resp.: i [\/Earctg( \/Ee
9

Resp.:

6l 9x+2+l) 12ln«/x+2+2\/x+2 33¢x+2+69x+ - 12 6
X+2 «/x+2

Resp.: sen3 X 2sen5 X N sen7 X e
3 5 7

Resp.: 8arcsen(§} + (%)V 16-x2 +C

2x X
16 —
Resp.: — Vi6=e™ arcsen(%] +C

eX

3
Resp.: 4In%x -4 +%(\lln2x—4j +C

Resp.: o x+l +C

4+ X2 +2x+5
Resp.: 2arctg(vx+1)+C
3 302

Resp.: X—.lnvl—x—lln|x—l|—x——x——§+c
3 6 18 12 6

2 2,2
Resp.: —\/l—xz{l—z(l_x )+(1_X ) }+C

3 5

Resp.: —%%/0054 X +§%/00le X —%%/00516 x+C

Resp.: %tgz[gj + tg3 [?j - 3tg(§j +3In cos[%j +x+C
Resp.: —2In N& 24x +1 |
) ‘\/K+2\/x+ ‘
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XII ) Encontrar a primitiva F(x), para a fung¢do f(x), tal que:

D) f(x) = xsen(x2) ¢ F(0)=1 Resp.: F(x) = —%cos(x)z +§
2 3
X 3 n ) 1 X 271
D) f(x)= FR/3)== Resp.: F(x) = —arctg(—) + —
) f(x) 9+X6e(f>4 piF(x) = Jarctg(S) +5
2 2 2
3) f(x) = x°.cos(x?) e F(0) :% Resp.: F(x) = -5nX" | cosx” |
2 2

XIII) Determinar a fungao f(x):

D [ - 4%).f(x).dx =x% +C e f(0) = -2 Resp.: £(x) = In.| X2 2
X+2

2)J\/x4 -9.f(x).dx = 7x2 +C e f(:/3)=8In3.  Resp.:f(x)=7In| x2 +x* -9 | +In3

XIV) A equagdo da reta tangente a uma curva no ponto (0, 2) ¢ y = 3x + 2. Sabendo que em

um ponto qualquer (x,y) da curva, f'(x) = 3x2 + k (k uma constante), encontrar a equagao
dessa curva.
Resp.: f(x) = x> +3x+2

2
XV) Em cada ponto da curva y = f(x), tem-se d_g = tgzx. Sabendo que a reta tangente a
dx
essa curva no ponto (0,1) € paralela ao eixo OX, determinar a equa¢do da mesma.
2

Resp.: f(x) = —1n|cos(x)|—x7 +1

XVI) Determine o valor médio de cada func¢ao f, abaixo, nos intervalos indicados e o valor
de x em que este ocorre.

1 2
1) f(x)= em [0,—]. m o Nm -9
1—x 2 Resp.: E’ .
= 2 1 © 3=
2) f(x) sen” (x) em [0, 7]. Resp.: —; —, —
2747 4
3)f(x)=x*—2x+1 em|[-1, 5] Resp.: 4;-1;3

XVII) Considere a curva y = f(x) , grafico a seguir. Sabendo-se que f(a) = 4 ¢ o valor médio
de f em [1,8], o valor numérico da area hachurada ¢ de 12 unidades e jla f(x).dx =3,

determine:
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1) [¥ fix).dx. y

=

2) O ponto a. —h X
1 a
Resp.: 1) 25; 2)19/4
XVIII) Sejam as fungdes F(x) = jsen{ ; ]dt e G(x) = N
0
, x>
1) Determine F’(x). Resp.: F'(x) =sen "
2) Determine os pontos x em que F(x) possui Resp.: x =++/2k , k € N tal que k
maximos locais ¢ impar
: Vx nt2
3) Determine FoG (x) Resp.: (FoG)(x) = I sen = t
0
1 x| 1
4) Determine (FoG)’ (x) Resp.: (Fe G)'(x) =7 se (jjﬁ

XIX) Determine as derivadas das fun¢des dadas a seguir:
) gec?(x)
1+ tg(x)

3
2)F(x) = [ 1+t Resp.: F'(x)=V1+x'%3x2 -1+

t
1) F(x) = jgg(x)%tdt Resp.: F'(x) =—

K t4sen (u)
I du |dt, determine G"'(x).
2

XX) Sendo G definida por G(x) = I
3

Resp.: G"(x) =4x".sen’ (x*)

XXTI) Calcule If (x)dx, sendo:
0

2 , se 0<x<1

1) f(x) —{X 2) f(x) =|1-x|.

X,se 1<x<2
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442 -1

Resp.: 1) 3

2) 1

XXII) Determine a area da regido do plano limitada simultaneamente pelas curvas:

)y=In(x), x=2 e o eixo OX. Resp.: 2.In(2) -1
2)x=8+2y-y2,y:1,}’:3exzo- Resp.:ﬁ
3
3)xy=4 ex+y=5. Resp.: 12—5—81n(2)
4)y =2X y=2x-%x2, x=0 ¢ x=2 Resp.: 54
In(2) 3

S)y=2x,y=1ey=2/
)y =%y oo Resp.: —%+21n(2)

6)y=x>—3x,y=2x" Resp.: 71/6
Ny=x,y=x"+2x Resp.: 37/12
08)y=9/x,y=9x,y=x Resp.: 9In(3)

XXIII) Determine a expressao da integral que permite calcular a area da regido do plano:

1) Exterior a parabola y2 = 2x ¢ interior ao circulo x2 + y2 = 8.
2 2 22 0 2

Resp.: I (\/8—)/2 —%de+4j V8- y*dyou ZU 5 8- dex+j (\/8 —x’ —\/2x)ix}
-2 2 242 0

2
2) Limitada pela hipérbole X Yy

> =1 eareta x =2a.

b3
Resp.: 2I (2a —%\/bz +y? ja’y
0

2
2

o
on

3) Comum aos circulos x2 +y2 =4 e x2+y2=4x.
1 2
Resp.: 2“. Vax —x*dx +J. V4 —xzdxj
0 1
XXIV) Calcule a area da regido do plano limitada,

1) pela curva x + y* +1=0, pela reta tangente a essa curva no ponto A = (-5, -2 ) e pelo
eixo OX.

8
Resp.: —
P 3
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2) pelas curvas x = y2 -3, x= |y— l| e acima do eixo OX.
13
Resp.: —
P 3

2

3) pelas curvas x =y~ e x =2 -|y|.

7
Resp.: —
P 3

2 2

4) pela curva %+y721 e pela reta que passa pelos pontos A=(0,2) e B=(-3,0)¢e

situada no 2° quadrante.

kY4
Resp.: — -3
P 2

XXV) Uma particula se desloca sobre o eixo 0x com velocidade v(t) = sen®(t) m/s. Calcule
o deslocamento entre os instantes t=0s e t =ms.

Resp.: — m

T
2
XXVI) Sobre uma particula que se desloca sobre o eixo Ox, entre  0s pontos x = 1m e

X = e m, atua a for¢a F(x) = ln(x).} , dada em Newton. Determine o trabalho, em joule,

realizado por F.

(&
Resp.: Iln(x)dXZ 1
1

XXVII) Sobre uma particula que se desloca sobre o eixo Ox, entre 0os pontosx =-1m e
x = 0 m, atua a forca F, que aponta na dire¢do do ponto (0, 1) e cujo modulo, dado em

Newton, éigual a | F(x)|= x2. Determine:

1) A componente de F na diregdo de Ox. —x3

Resp.: m

2) O trabalho realizado por F, dado em joule 9 _3dx 2-42
-1

i

NI

Resp.:
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