Section 7.4
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' 2+r—2 (242 (z—1) =z+2 =z-—1
®) 22 (2"+z+2)—(x+2) z+2
22 +z+2 24+ x+2 o z?+x+2
Notice that =* + = + 2 can’t be factored because its discriminant is b* — 4ac = —7 < 0.
xt (z*—1)+1 1 1
5. = =1 long divis =l4+-——-
@ == 1 T oa—y [loruselong dwision] tTE- =)
1 A B Cx+ D
+(9:'—1)(.r+1}[x2+]} +x—1+.r—|—1+:c2—l—1
®) t*+#+1  At+B  Ct+D  Et+F

(B +1)E2+4)>°  2+1 0 244 (2 44)

o [EZe= [ (

z—1 A B ) . L
12. P 1373 211 +$_’_2.Mllhplyboth51desby (z+1)(z+2)togetzr — 1 = A(x + 2) + B(x + 1). Substituting

—2forx gives -3 =—FB <& B = 3. Substituting —1 for x gives —2 = A. Thus,

1 1
x—1 —2 3 1
_dr = dr = |—21 1 31 2
ﬂ poc g warnr K 1; (z+]+x—l—2) x=[-2mn|z+1[+3n|z+2|],
2]

=(—2In2+3In3) —(—2In1+3In2)=3In3—-5In2 [orln3

€
6) dr=z+6In|zx—6|+C

x® — 4z — 10 3z —4 _ 3z —4 A B
6, ——— = 1 . Wnite = . Th
2 —x—6 = +(x—3)(x+2} = (x—3)(z+2) x—3+x—l—2 e

3r—4=A(r+2)+B(x—3). Takingr =3andxr = -2, weget5 =54 & A=1land—-10=-58B & B=2

S0

1

1 3 1
— 4z —10 1 2 1
dex=f ( +1+—+—) d.r=[§x2+x+]n|x—3|+2ln(;r+2}]
] ]

2 —x—6 +2 o

=(3+1+mIn2+2In3) —(0+0+mn3+2In2)=2+In3—-In2=2%+Ind

2 _ 2 —
g 52 4322 S t3e-2 A B C \inivbye?(z+2)to

x? + 222 z? (x4 2) r x x+4+2

get5z +3x — 2 = Ax(xr+2) + B(x +2) + Cz”. Set x = —2 to get C' = 3, and take

x = 0 to get B = —1. Equating the coefficients of z° gives 5 = A +C = A =2 So

5224+ 3x—2 2 1 3 1
- T dr= = dr =21 — +31 2|+ C.
f o & f(x .r2+:r:+2) x n|:r|+x+ n|r+ 2|+
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Section 7.4

x? (z°+1) -1 1 A Bx+C 2
3. 22 +1 =2 +1 _1_$3+1_1_($+1+x2—x—|—1) = 1—.—1(x —I+1}+(BI‘+C}(I+1}.
Equate the terms of degree 2, 1 and 0to get0 = A+ B, 0= —A+ B+ C, 1 = A+ C_ Solve the three equations to get
1
A=3,B=—1 andC=12% So

1 lx_z
__3
f:r::*—i—ldx_/[] ) ]

_;r—-ln|3:+1|+ In(z* —x+1) — ﬁtan_i(ﬁ;(2x—1))+ﬁ’

1 A Bx+C  Dzx+E
| —— e — ==
z(x? 4 4)2 2 4+4  (z24+4)2

1 = A(z® +4)° + (Bz + C)z(2” + 4) + (Dz + E)z. Setting = = 0
1 ,
gives 1 = 164, so A = - Now compare coefficients

1= z* + 82 +16) + (Bz® + Cz)(z® +4) + Dz* + Ex
1=2a*+ 12? + 1+ Ba* + C2® + 4B2® + 4Cx + Do’ + Ex

1= (& +B)e* +C2° + (1 +4B+ D)2 + (4C + E)z + 1

= B=-—2

SoB+ =0 =, C=0,1+4B+D=0 = D=

—1 and4C+E=0 = FE =0 Thus,

1 1 1
dix — s —1g” 1 3
w(z® +4)°

1 11, 1/ 1) 1
dr=—Inlz| — —- =1 a—=(-
x| 22+ 4 (x2+4}2) v=qginlel = g gl +4] 4( )

2

1 1., 1
= 1Bln|:r:| = In(z® +4) +

Serta) ¢

41.I.etu:ﬁ,sou2=3:anddx=2udu.1'hus

16 4 4 2 4
4
f Ve da:=f +2udu=2f - du=2f (1+
o *—4 a u'—4 2 2

-1 = _4)du [by long division]

4 du
=2+8£ (v +2)(uw—2) ()

: 1 A B
Multipl =
py(u-l—?](u—?] u-|—2+

by (u+ 2)(u — 2) to get 1 = A(u — 2) + B(u + 2). Equating coefficients we

get A+ B =0and —24 + 2B = 1. Solving givesus B = 1

4 ,
—1/4 1/4

248 [ L)
* /_; (u+2+u—2

-1/
and 4 = —1 so 1 1/4

1/4
(u+ 2)(u — 2) =iz Ta s

4 4
)du:2+3[—%1n|u+2|+§1n|u—2|] =2+ [2Infu—2/—2Infu+2(]
3

=2+2[1n i
T

4
2 1 2/6
5 L=2+2(1ng—1ng]|=2+21nﬂL(3

—24+2mm% or 24mn(8)’=24+m%
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Section 7.4

M. Letw = /= Then x = v*, do = 2udu =

3 vE VE]
VE dx = ng d—u=2[t-zaen_11;a:|"ﬁ =2(£-%Z)=2%.
1{3_1.2_’_3: 1fﬁU4+U2 1vFud+1 1/+/3 3 & 3

45. If we were to substitute 1 = v/, then the square root would disappear but a cube root would remain. On the other hand, the

substitution u = v/z would eliminate the cube root but leave a square root. We can eliminate both roots by means of the

substitution « = v/z. (Note that € 1s the least common multiple of 2 and 3.)

Let u = v/z. Then x = u°, s0 dx = 6u® du and vz = v®, Vz = u®. Thus,

|75 5= e [ oeme [ 25

=Bf(u2+u+l+;1) du  [by long division]
—

—6(1u’ + 1w +utlnfu—1)) +C =2vz+3Vz +6 Vo +6ln|Vz—1|+C

48. Letuw =sinx. Then du = coszx dx =

cosxdr du du B 1 1 du—1 u r o1 sin x
sinfz4+sinz  J w?+4+u ) w(lutl) w u+l il PP - 1+ sinx
2 2z —1 . .
51. Letu = In(x —x+2},dv=dx.'1‘hendu=2—_l_2dr,v=:r,and(bymtegrat10nbyparts)
z? —z
In(z® —z+2)dr =xIn(z? —z +2) — 22" = de =zIn(z” —z 4+ 2) — 2+ z 4 dx
B x2—x+2 x? —ax+2
2(2z—1) 7 dz
—zln(z?—2+2) -2 | 2 drt = [ ———
eln(z” —z+2) —2= f;rz—;r+2 x+2f(x—%)2+§
- ﬁdu whare:—%: 271.;__
= xIn(z? —x+2]—2x——ln{x —z+2)+ = /‘ﬁ dz = YT du,
(w* +1) (-3 +I=I0"+1)
= (z — 3) In(z? —z+2)—2z4+Ttan " u+4C
2z —1
=(x—%}ln[$2—$+2}—2x+ﬁtan_l = +C

dx dx du
55. = = t — _1
f;r"’—2x f(x—1j2—1 /u"’—l [put e = = ]

1, |u—t x—2
T2 u+1

‘+C [by Equation 6] =%ln

+c
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57. (a) If ¢ =tan(%),then% — ¢. The figure gives
x 1 x t V]
cos| = =—andsin(—)= .
(2) VI+ 2 2 V1+t2 .
7
- i 2(Z) _
(b)cns;r—{:as(2 2) 2cos (2) 1 1
5 1 2_1_ 2 _1_1—#
S\ T1re 1t
(c)£=arctant = x=2arctant = dx= 2 dt
2 1412
58. Let ¢ = tan(x/2). Then, using Exercise 57, dx = 2 dt, si __ =
. = tan(x,/2). Then, o yde = s db,sinz = 5
/ dx _/ 24dt/(14¢%) _f 2dt _2f dt
3_5sinz ) 3-10t/(1+#) J 3(1+¢)—10t ) 3 —10t+3
1 13 1 ol _ .1 tan(z/2) — 3
_4fL_3 St_]]dt—4(ln|t 3 —In[3t—1))+C = = 1‘3tanim;2}_l'+c
P+5 A B o , B ,
ESIP[(T‘—I}P—S]_E-’_m = P+5—.—1[(?’ l}P 5]+BP—[(}’ 1).‘1+B]P AS =
(r—1)A+B=1,—4A=1 = A=-1B=r Now
P45 dP r r—1
f Plr—0P—5 %~ f[ (r—l}P s}dp f?+r—1 r—np—s%
50t=—lnP+;lln|(r—1}P—5‘|+C.Herer:[].l()andS:QDD,so
—

—0.9P —900| + C = —InP — 2 In(|—1[[0.9P + 900|) = —In P — £ In(0.9P + 900) + C.

0.1
]

When ¢ = 0, P = 10,000, s0 0 = —In 10,000 — 1 In(9900) + C. Thus, C' = In 10,000 + % In 9900 [~ 10.2326], s0 our

equation becomes
10,000 1 9900
+=1n 10,000 — In P + 1 In 9900 — L In(0.9P + 900) = In —— + —
. Che 5 In{ )= ==t g 555 om0
_,, 10000 1 1100 _, 10000 L = 11000
— TP 0o "o1P+100 P 9 " P+ 1000
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