Solutions 7.4--Spring 2008
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Notice that =* + = + 2 can’t be factored because its discriminant is b* — 4ac = —7 < 0.
xt (z*—1)+1 1 o 1
5. = =1 long divis =14+ -——-———
@ == 1 T oa—y [loruselong dwision] tTE- =)
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(B +1)E2+4)>°  2+1 0 244 (2 44)

9 z—9 A . B
"(x+5)(x—2)  x+5

5 Multiply both sides by (= + 5)(x —2)toget x — 9 = A(x — 2) + Bz + 5)(=*), or

equivalently, z — 9 = (4 4 B)x — 24 4 5B. Equating coefficients of » on each side of the equation givesus 1 = 4 4+ B (1)
and equating constants gives us —9 = —24 + 5B (2). Adding two times (1) to (2) givesus —7T=78B < B = —land
hence, A = 2. [Alternatively, to find the coefficients 4 and B, we may use substitution as follows: substitute 2 for « in (%) to

get —T=TB <« B =—1,thensubstitute —5forxin(*)toget —14=-74 <= A =2] Thus,

z—9 2 -1
_—dr = [ dr =21 5 —1 —2 C.
Z+5)(z—2) f<x+5+x—2) z=2In|e +5| —In|z —2| +

x—1 A B . . L
12. P S +I+2.Mult1plyb0th51desby (z+1)(z+2)togetz — 1 = A(x + 2) + B(xz + 1). Substituting

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

1 1
r—1 —2 3 1
ﬂ PEE s ﬁ(:r+l+;r+2) w=[2In|e+1]+3In|e +2]],

=(—2In2+3In3) —(—2In1+3In2)=3In3—5In2 [or In ]

19 ! 4, B ., ¢
(x+5) 7 (z—1) =z+5 (2457 =z—1

= 1l=Alz+5)(z—1)+B(z—1)+C(z+5)".

Setting = = —5 gives 1 = —6B,s0 B = —3_ Sefting = = 1 gives 1 = 36C, so C' = 5=_ Setting = = —2 gives

1=A3)(-3)+B(-3)+C(3*) =—94—-3B+9C=-9A+1+1=-94+3 5094 =—Land A = —L Now

1/6 1/36 1 1 1
— - + = dr=—=—In|z+ 5|+ —— 11'1 z—1|+C.
f(3;+5) (I_g f[:r+5 (x+5)° =z=—1 36" | 6(z+5) +5) | |
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2—x+6 22—xz+6 A Bx+C ; 5 2 2
23+ 3z  az(z®+3) _¥+3;2_-|_3' Multiply by = (=” + 3) to get 2° — 2 + 6 = A(2” + 3) + (Bz + C)z.

Substituting 0 for = gives 6 = 34 < A = 2. The coefficients of the = terms must be equal, so | = A + B =
B =1— 2= —1. The coefficients of the =-terms must be equal, so —1 = ' Thus,

2 —x+6 2 —x—1 2 T 1
T i = = \dr= . S ——— |
f:c3+3:r * f<x+x2+3)x /(:c 243 x2+3)$
1 T
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22 —3x+7 Ax+ B Czx+ D

ET = + = ' —3x+T7=(Az+B)(z" —4x+6)+Cx+D =

(z? — 4z +6)2 z?—4dx+6 (z? —4x+6)°

2’ —3x+T=A2"+(—44A+ B)2* + (6A— 4B+ C)z +(6B+ D). So A=0,—44A+B=1 = B=1,

61—4B+C=-3 = C=16B+D=T7 = D=1 Thus,

84T 1 L=+l :
(s: —1zt+6r - J\F—4x+e (x2—4x+s)2 *

=fm f(x 4x+s}2 f(x “Lrer

=h+ 1+ Is.
I1=f[x_2}2l_l_(ﬁ]2dx Vol (xv_’;)%"

=3 [ rarte=3 [ wmtu=3(-3) + O =~ +©
(=2 4x—|—6]2 2\« 2T 22 —4x+6)  °

1

I3=3/ [(r—2]2+

31,/_fsec ) 3ffcoszﬂdﬂz¥f%(l + cos 28) df

1 x—?:ﬁiang
d::::;/—ﬁseczede [ : ]
(VE)2i|2 [2(1331’[29-'—].}]2 dz = v 2ec” 6 df

sec‘*ﬂ'
_3 32 32 .
"’,_{94__5"129)4_03:?"/_@ —1( 7 )—|—Tf[:%r2sm5 cos9)+£‘3
[x*—dx+

3.2 _1(3:—2) 32 -2 V2 Vx4t 8
= "—"tan + . . +C3

8 V2 8 VxP—4z+6 VaP—4z+6

f

32 fz—2 3(x —2) =
- tan~ C 2

g 0 (\/5)+4(x2—4x+6)+ : v

So I=h+5L+1I [C=C1+C:+Cs)

L ifz=2 -1 32 a1 (222 3(x —2)
- () e e ()t

- (:ﬂ +3T'ﬁ) tan~? (9:‘;52) + Jix _ji J:;j +C= 7;’_ an”! (IJ;) * 4@23i ;9:8+ 6

47. Le‘l:u=e"°.']']1&:l:l;>:=ln1.¢,d:lc=d'—i"L =
u

e’* dx _ u’ (dufu) wdu i
e +3e*+2 J w?+3u+2 (u+]}[u+2} u—l—l u—i—? “

(e +2)°
e +1

=2hnlu+2|—Inju+1/+C=In +C

c
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2x—1 . .
51. Let u = In(2” — = + 2), dv = dx. Then du = 2$—Hd3:,v = z, and (by integration by parts)
xr- —x

2_ —_
fln(xz—:r:+2)d.7:=.rln[:.r2—x—l—2]—fh—xdx=xln(x2—x+2}—f(2+x—4) dx

x?—x+2 2 —x+2

1(2x—1) 7 dx
= zIn(z? — N—2r— | 2 gt = | —0 ———
zln(z” —z+2) -2 fx3—3:+2 x+2f(x—§)2+§

. 1 . - -"';jdu whare:—%: 271.;
= rln(x —x+2)—2x—§]n(:r —:I:—I—2}—I—§fm dx:%dﬂ.

(z— 3 +i=30"+1)
=(x—%}ln[:cz—x+2}—2x+ﬁtan_1u—l—c

22 —1
=(x—%}ln[$2—$+2}—2x+ﬁtan_l = +C

NG

i 2 1
64. (a)Weusedisks,soﬁewlmneisi’:n/ 2; a'.r:rrf L.Towaluateiheintegml,
o Lx¥*+3x+2 o (z4+1)2(=+2)2

| o 1 A B c D
we use partial fractions. e = o T T e (a2 w1 2e

=

l=Alz+1)(z+2)+ Bz +2)+C(z+ 1)*(x +2) + D(z + 1)*. Weset x = —1, giving B = 1, then set
x = —2, giving D = 1. Now equating coefficients of x° gives A = —C', and then equating constants gives

1=444+44+2(-4)+1 = A=-2 = =2 Sotheexpression becomes

T —2 1 2 1
V=m + + + dr=m|2In
fn [r+1 (z+1)  (@+2) } [

(x+2)°

z+2 1 17
z+1 x+1 x=+2),
=r[2mg-3-1)-(@m2-1-1)]=7(2mZL2 +3) =n(3 +ln F)

1 1
(b) In this case, we use cylindrical shells, so the volume 15 V' = 2H/ _ zdz =27 & We use
o 2 +3x+2 o (z4+1)(z+2)

x A B
(z +1)(z+2) =i tz73 = *=A+B)lz+24+E S0

A+B=1and24+B=0 = A=-—1andE = 2. So the volume is

partial fractions to simplify the integrand:

1
1 2
2 do = 2; [—1 1| +21 2]
ﬁ |:;r+1+3:+2} w=2r|~In|z+1]+2 |z +2]

=27(—In2+2In3+1Inl1—-2In2) =27(2In3 —3In2) =27 In2

1
0
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