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D Click here for answers.

B Click here for solutions.

1-18 = Write out the form of the partial fraction decomposition 7 1 6x —5
. . . . 25. J —————dx 26. dx
of the function (as in Example 6). Do not determine the numerical s (b + D(x—2) 2x + 3
values of the coefficients.
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19-51 = Evaluate the integral. (r = 3)x* + 6x + 12)
x* coy - ox+1
19. 20. 48. | ———d
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6.3 | ANSWERS

A Click here for exercises.
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B Click here for solutions.
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28. 4ln6 —3Inb
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wl=
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2 (z—2)
32. ilnjz| —Injz+ 1|+ ZIn|2z + 3|+ C
33. 21n|x|—ln|x—1|+%ln|2x—1|+0

3. 5(1-1n2)

1

3
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3. (r—1)>+Inv22 +1—3tan "tz +C

7. 31 (2 +1) + 1In (2 +2) - Ftan~ (5t) +C
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39. %ln(1:4—1:2+1)+0
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45.

50.

—cosz ++/Btan? (% cosx) +C

5 r—2
. —Inlz+1|+n (2> -4z +7 +—tan71< )+C
ot 11 )+

. 2Injz — 1|+ 31n (2® +4) — 2 tan™" (32)
1 1 171 2z
@i te {tan (52) +x2+4} +c
2
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51 — ! +C
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6.3 | SOLUTIONS
A Click here for exercises.
3 A B 5 19z A B
1. = + . 3., o 2T L1 2
2z +3)(z—1) 2243 z-1 (x —1)° (422 4 5z + 3) x (x—1)
" c Dx+E Fz+G
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2
1. ! = A + B /x2+1dm:xfln|x\+21n|x71\+0
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23.

24,

25.

26.

27.

1 1
B+22-2r z(xz+2)(z-1)
_é+ B L C
T 42 -1

= 1=A(z+2)(z—1)+Bz(z—1)+ Czx(z+2).
Setting x = 0 gives 1 = —2A4,s0 A = fé. Setting x = —2
gives 1 = 6B,s0 B = %. Setting x = 1 gives 1 = 3C, so
C= %.Now

3 1
/2x3+m2—2mdx
57-1/2  1/6 1/3
_/2( x —FochQ—’_:;r:fl)dQU

= [—%ln|a:|+%ln|x+2|+%ln|x—1”§

-2

=%ln27%1n3+%1n5

= 1m3+§m5+§m2+%m2—%m4—§m1

4z —1 A B
(m—l)(m+2):x—1+x+2 =
dr—1=A(x+2)+B(x—1) Takez =1to get
3=3A,thenx = —2toget —9=-3B = A=1,

B = 3. Now
4 dr —1 471 3
/2 (m—1><x+2>d“"‘/2 L—l*ﬁz}dm

= [ln(x—l)—l—Sln(x—&—Z)E
=In3+3n6—1Inl—3In4
:4ln3—3ln2:ln%

1 A . B N
(z+1)(x—2) z+1 z-2
1=A(x—2)+B(xz+1). Takingz = —1, thenx = 2,

1 p_1
—3, B = 3. Hence

gives A =

[Mﬁz%[[ﬁfﬁl}ﬂ

linjz —2| —In|z+ 1|3
(In5—In8 —1In1l+1n4)

wl= wl= wl|

In

6z — 5 14
270 gy — -2 |4
/2x+3 v /[3 2:1:—|—3} x

=32 —Tln|2z+ 3|+ C

ot

1 A B C
c(x+1)(22+3) =z  z+1 20+3
1=A(x+1)2z+3)+B(z)(2z+3)+C(z) (xz +1).

Setz = 0toget A= 3, takex = —1to get B = —1,and

=

4
3-

/W:/{%_:giﬁ“;/j?)]dx

=ztlnjz|—Injz+ 1|+ 2In|2z+3[+C

finally set x = —%, giving C' =

28.

29.

30.

31
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6 +52-3 A B _C
34+222—-3x 2+ x+43 x-—1
622 + 5z —3

=A(z+3)(z—1)+B(z)(z—1)+C(z)(z+3)
Set x = 0 to get A = 1, then take z = —3 to get B = 3, then
setx =1togetC' = 2:

3 o 2 3
6x° + 5r — 3 . 1 3 2

/2 x3+2x273xdm_/2 {m+x+3+x71 de

3

=[nz+3In(zx+3)+2Iln(z —1)];

=(In34+3In6+2In2) — (In2+31In5)
=4In6 —31Inb5

x A B
P tdr+4d 242 (212)°
x=A(zx+2)+ B. Setz = —2to get B = —2 and equate
coefficients of « to get A = 1. Then

/1 xdx _/1{ I 2 }dw
o 2+4dz+4 Jy [z+2 (2+2)°

2 1
= |1 2 _—
[n(a:—|— )+x+2}0

=In3+2-(In2+1)=mh3-1

18 — 2z —42? 18 — 2z — 42?

w3+422+2x—-6 (z—1)(z+2)(z+3)
A n B " C N
z—1 z+2 x+3

18 — 2z — 42® =
Alx+2)(z+3)+B(xz—1)(z+3)+C(z—1) (z + 2).
Set z = 1to get A = 1. Now setting v = —2 gives B = —2,
and setting z = —3 gives C' = —3. Then

/ 18 — 2z — 422
—  dx
3 +422 4+ —6

_/ 1 _ 2 _ 3 da
- x—1 r+2 x+3

=ln|z -1 -2Injlz+2|—-3njz+3|+C

1 A LB L C
(x—1)(z—-2)9z2 -3
1

z—1 z-2 zx-3
=A(xz—-2)(z—-3)+B(x—1)(z—3)
+C(x—-1)(z—-2)
Setx = 1toget A = %,andtakem:Qtoget
B = —1. Finally, setting x = 3 gives C' = % Now

/ dx
(z=1)(z—2)(z—3)

B 1/2 1 1/2

_/(xfl x72+x73)dx
ilnjz—1|—Injz—2|+ilnjz-3|+C

1 -1 (z-3)
2" oo C
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32 ;:é_s_i _C
Tz(x+1)(2z+3) z z+1 2243
1=A(@x+1)(2z+3)+B(z) 2z +3)+C (z) (x + 1).

Setz = 0toget A= 3. Takex = —1to get B = —1,and

=

finally setting x = —% gives C' = %. Now

/W
(2 )

ilnjz|—Injz+1/+ 2In)2z+3[+C

%3 3z — 6z + 2 _A, B _C
" 283 —3x2+x x xz—1 2z-—1
3z% — 6z + 2

=A(x—-1)2z—-1)+B(z) 2z —1)+C(z)(z—1)
Setting z = 1 gives B = —1. Setz = 3 to get C' = 1, and
setx = 0to get A = 2. Then

/ 322 — 6z +2
————dx
223 — 322 + 2

—/ 2oL L)
- r x—1 2z — 1 v

=2In|z|—Injz — 1|+ $In[2z— 1|+ C

z° (ms—i-ar)—x T

34. = =
2 +1 241

=z — ———,s0
z2+1°

1,8 1 1
Y dr= de —
/0 2r1 ™ /Oxac /0 x?2+1

= [%mQ]l — % 12 % du (where u = 22 + 1, du = 2z dx)

0

:%—[%lnu]i:%—%ln2:%(1—ln2)
35 22+3  2°+43 _é+Ba:+C
a3 2 x(2242) 2 x2+2

?+3=A("+2)+(Bz+C)x

=(A+B)2*+Cz+2A =
A+B=1C=0,and2A=3 = A=% B=-1,
and C' = 0. Now

2 .2 2
/ er3dsc:/ 32 _ /2 dx
2342z i x x2 42
2
—1ln(2® +2)];
1n2—%1n6—%ln1+iln3
ln2—%ln2—%ln3—0+iln3

f%)ln2:%ln2

Il
ol
—
B
8

N Nl wlw

nlw

322 —dz+5 A Bz +C
(z—1)(224+1) =z-1 2?2 +1
3z —dz+5=A (2" +1) + (Bz+ C) (z — 1). Take
z=1togetd =2Ao0or A =2. Now
(Bz+C)(z—1) =32 —4z+5—-2 (2> + 1)
=2 —4x+3

36.

Equating coefficients of 22 and then comparing the constant
terms, we get B = 1 and C' = —3. Hence,

32% —4x +5 2 z—3
/(x—l)(wul)d””*/[x—l+w2+1}d”“’

xdx dx

= 2Injz —1 R

n|x |+/x2+1 3/a:2+1
=2Injz— 1|+ 3In(z*+1) —3tan "2+ C
=ln(z—12+Invz2+1—3tan 'z +C

20—t 4+3t—1 At+B  Ct+D
t2+1)(t2+2)  2+1 242
263 —* + 3t — 1
= (At+ B) (t* +2) + (Ct+ D) (t* +1)
=A+C)+(B+D)t* + (2A+C)t+ (2B + D)
= A+C=2,B+D=-1,2A+C =3, and
2B+D=-1 = A=1,C=1,B=0,and D = —1.

2% — 2 + 3t — 1 t t—1
N ————dt = _ dt
ov | E+FD@+2) /(t2+1*t2+2>
1 2t dt 1 2t dt dt
_Eft2+1+§ft2+2_ft2+2
=1 (2 +1) +3In (2 +2) - Jytan~* (5t) +C

37.

2
or din (12 +1) (12 +2)) — Lean™" (F5t) +C

z* 1
38. x4_1:1+$4_1and
1 1
24 -1 (z—1(z+1)(x2+1)
A B Cx+D
_1:—1+x—|—1 2 +1

1=A(+1)(2>+1) + Bz —1) (2* +1)
+(Cx+D)(z—1)(z+1)
Set$:1t0getA:i,andsetx:—ltogetB:—i.

Now take z = 0toget1 = A— B — D = —D + 1, so that
1

. . 3

5. Finally, equate the coefficients of z° to get
C =0. Now
4

z*dx 1/4 1/4 1/2
—_— = 1 — — d
/x“—l /{er—l x+1 x2+1 v
x—1
z+1

:x—i—iln '—%tan_lx—l—c

39. Letu = 2* —2° + 1. Then du = (42° — 2z) dz =

23 — %du 1 4 2

%ln(x4—x2—|—1)—|—0
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1
r—1
40. —d
/0 2tz
1 1
rx+1 2
= ————dx — ——d
/0 2tozr2” /0 2 roz 20

1
Lln(22+20+2 172/ _dr
[2n(x+ T+ )]o o @+1)2+1

|:setu—ac2+2x+2,du—2(m+1)dx:|

in the first integral
=1(In5—-1In2)—2[tan"' (z + 1)}(1)
=1ln2-—2tan"'2+Z
Or: Complete the square and let u = = + 1.

41. Complete the square: 2 + z +1 = (z + %)2 + 2 and let
u=x+ % Then

/1—23 clgr—/g/z—u_l/2 du
o B2+z+1 " J, ur+3/4

_/S/ZLdu_l/S/Z#du
o 1/2 U2+3/4 2 1/2 U2+3/4

3/2
1 2 3 11 —1 2
3 In (’LL + Z) - 5\/—3—/2 [tan (ﬁu)] 1/2

=3m3- 5 (5-F)=mV3-5%
1/2 2 1/2
42,/ wdw:/ {H#Px
12 4 +4x+5 —1/2 4z? +4x +5

1/2 1 2
[x]l/f , / Ld
/ 422 + 4z + 5

1/2 9
12 42 +4x +5

1/2
—1/2

3 1/2 dx
A e
2/ 12 2z +1)" +4
setu =42 + 4z +5,du=8 (v + 1) dzx
in the first integral

=1+ [$In(42” + 42 +5)]

(1/2)du

=1+ In4 (

+35(n8— n)+2/0 1
(setu = 2x + 1, so du = 2dx)

=1+ g2+ § [Fran" (5u)]g

=1+il2+322
32° — 2 +6x—-4 Ax+B  Cx+D
@2+ 1) (22 +2) 22+1 2212
3% — 2% + 62— 4

= (Az+ B) (z* +2) + (Cz + D) (z* + 1)
Equating the coefficients gives A + C' = 3,
B+D=-1,2A4+C=6,and2B+D =-4 =
A=3,C=0,B=-3,and D = 2. Now

3z — 22 + 62 —4 dx
—_——  dx = d 2
R ey e T e

=2In (x2 +1) - 3tan 'z + v2tan™" (%x) +C

43.
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44. Let w = sin?z — 3sinz + 2. Then

du = (2sinx cosx — 3cos z) dz, so

/(QSlnm— cos T /_ Injul + C

sm2m—3smx+2
:ln|sm x—351nm+2} +C

45. Letu = cosz, thendu = —sinzdx =

/sin$cos2xdx_/—u2du_7/ 1_ 5 du
5+ cos?x - 5+u2 u?z+5
= —u+ %tan_1 (%u) +C

= —cosz + +5tan"? (% cosx) +C

2?4 Tx —6 A n Bzx+C
(x4+1) (22 —4x+7) z+1 22—-4z+7
2’ +T7x—6=A(z"> —4z +7) + (Bx + C) (z + 1). Take
z=—1toget —12 =12A or A = —1. Then
20> +3z+1=(Bx+C)(x+1),s0 B=2and C = 1.
Now

46.

22+ Tx — 6
(z4+1) (22 —42+7)

B -1 2x +1
_/(achl+96274:v+7>dm

—1n|x+1\+/22“/‘74dm+5/d7“’2
x? — 4z (x—-2)"+3

dx

=—Inlz+1+1In (2> — 4z +7)

+—tan"! (x\;g2> +C
dr +1 A Bx+C

(x—3)(z2+6x+12) =x—3 22+6x+12

4z + 1= A (2?4 62 + 12) + (Bx + C) (z — 3). Take

r=3toget13=394 & A=3%

degree2anddegree0toget0=%+Band1:4730,so

B:—%andC:l.Now

(4z + 1) d=x
/ (z —3) (22 4 62 + 12)

:/ sde _1/367—3d
r—3 r2 4+ 62 + 12

S

47.

+

. Equate the terms of

+3
—11 _gl—o [ T2 g4
sinfz =3 3/x2+6x+12 v
1/ 6dx
+_ e
3) x246x+12
1 1 2 dx
=zslnjz—3/—:In(z +6$+12)+2/72
(x+3)°"+3

iln|z — 3| — tIn(2® + 62 + 12)

2 1 (x+3
+—t +C
\/_an ( \/g)
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i /m—ﬂdx
") @+ +2)?

1/ 2¢ +1 1/ dx
- = s [ —
R R (GRS

_ 1 _’_1/ du w=z+1d)
T2 4242 2 (w2 + 1) - 2

YT sec? 0 df
= 1 1/ 24gsec (u = %L tan0)
2@ +x+2) 2 Ig sect 0
S StV S
= 2(m2+m+2)+ L [ cos® 0.do
S SN i i
= 2($2+$+2)+ 2L (0 +sinfcosf) + C
_ 1 L2V (2t
2(z2 +x+2) 49 VT
2¢+1

14(z2+x+2) +C

x—3 27 i (2x+1
= — —_—t —_

7(m2—&—ac—i—2)Jr 19 0 ( V7 )JrC
3zt — 222 + 2022 — 52+ 34

29. -
(x—1) (@ +4)

_ A n Bx+C Dz+FE
z—1 x2+4 (x2_|_4)2
Multiply by z — 1 and set z = 1 to get A = 2. Then equate
coefficientstoget B=1,C = —-1,D = —1,and £ = 2. So
/ 32* — 223 + 2027 — 5z + 34

(x —1) (2 Jr4)2
_9 dx n rdx _ dx
- rz—1 2 +4 2 +4

_/(xﬁxzx)?”/(ﬁdfz;f

=2Injz— 1|+ 3In (2> +4) — Ftan""' (32)
1 1 171 2z
. — t = R
WICET L { an™ (37) + 2 g
where the last integral is evaluated by substituting
x = 2tan6.

}+c

50. Let u = z2 + 4. Then

/ 8xda:3 _ 4/ 2Idw3:4/u73du
(2 +4) (z2+4)
oo —2 o
(22 +4)
51. Let w = 2 + 3. Then

41
/M — l/u_zdu:—iu—FC

(z3 4 3x)° 3



