Solutions 7.5--Spring 2008

T.f da:—f(x 6)+6, =f(1+ 6 )dm=x+6]n|:r:—5|+(?
xr—6 x—6

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 ]

4 —Ty—12 A B C )
7. L — YT 2 24 2 4 = o 4 —Ty—12= A(y+2)(y — 3) + Byly — 3) + Cy(y + 2). Setting

yy+2)(y—3) vy y+2 y-—3
y = 0 gives —12 = —64, s0 4 = 2. Setting y = —2 pives 18 = 10B,s0 B = _Setting y = 3 gives 3 = 15C,s0 C' = 3.

Now
T4yt —Ty—12 2(2 9/5 ]a’5) 2
—dy=f —t+——+———)dy=2In|y|+2njy+2|+iin|y—3
[ satmge= [ (Gt yEs) o= Embit gmlytals iy )
=2In2+2n4+2ln1—2In1—2In3— 1In2
=2In2+2¥m2-1m2-2m3=Lm2-2m3=2(3n2-n3)=2Ins
z’—x+6 2°—z4+6 A  Bzr+C

. 2 2 _ _ 2
=+ 2@ f3) = + =13 - Multiply by = (=* + 3) toget 2° — =z + 6 = A(z” +3) + (Bz + C)x.

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

z®—xz+6 2 —=z—1 2 x 1
i N O Y (e dr= (2L ____~ _\}a
f x% + 3x - f(.r+x2+3) * f(.r 2+ 3 xz—I—S) *

1 1
= 21n |z| —Eln(xz—l—ﬁ') — —tan™! i_|_c

V3 V3
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3z +z+4 32 +x4+4 Az+B Cz+D ) .
30. — = . Multiply both sides by (= 4 1)(2? + 2) to get
t+3224+2 (22 +1)(z2+2) z?+1 x?+2 Py sidesby (" +1)(=" +2)tog

32" +x+4=(Az+B)(z*+2)+(Cz+D)(z"+1) =

32" +x+4= (A2’ + Be* + 242+ 2B) + (C2*+ D2* + Cz+ D) &

32> +x+4=(A+C)2" + (B + D)z* + (24 + C)x + (2B + D). Comparing coefficients gives us the following system
of equations:

A+C=0 ) B+D=3 (2
244+C=1 (3 2B+ D=4 @)

Subtracting equation (1) from equation (3) gives us A = 1, so € = —1. Subfracting equation (2) from equation (4) gives us

B =1,50D =2 Thus,
3z +z+4 z+1 —xr+2
I= | ————dax= d d
fx4+3:c2—l—2 * fx2+l I+f$2+2 *
Y. +f 1
2] 2241 2+1

x 1
d +2f7d
2™ 2+ (V2]

= 1in(z® +1) — L In(=® +2) + tan "' = + /2 tan" ' (z/V2) + C
36. Let u = «° + 5z + bz, so that du = (52* + 152 + 5)dx = 5(z* + 32® + 1)dz. Then

z*+ 32" +1 1/1 1

46. Letu = v/1+ Vz, sothatu® = 1 + vz, = = (u® —1)?, and dz = 2(x® — 1) - 2udu = 4u(u® — 1) du. Then
V1+Vz A0 4
f f(z - du(u® — 1}du=/u2_]du=/(4+u2_l

241 ‘_I_l-l— Bl = 4=A(u—1)+B(u+1). Setting u = 1 gives 4 = 2B, so B = 2_ Setting u = —1 gives
us — T —

4=—-24,s0 A =—2. Thus,

4 2 2 ;
/(4+u2—1)du=/(4_u+] +T1)du=4u—2ln|u+l|+2ln|u—1|+C

1+v’¥—21n( ]-I-\G-I-l)-i-an(\fl-l—\/;—l)-l-C

) du. Now
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1 1 A B cC s
e e e B e it 1=(A+C)a®+(B—2A)x —2B,s0A+C =B—2A=0and

54,

—2B=1 = B=—%,_-1=—l,and6'=i.Sothegenemlantideﬁwt:iveof;is

4 23 — 292

[l oLt z
¥ —222 4 x 2 2 4) -2 [ \ ]
-2 4

Iinjz|— H(—1/z) + In|z— 2|+ C

1 |z—2 1 I F
=_1 —+C
1 ‘—'_255—’_ J
] _2
Weplottlnsfl.mcﬁonwithC=00nthesamesm‘eenasy=3—22.
r* — ak

60. Let ¢ = tan(x/2). Then, by Exercise 57,

/2 dzx ! 24dt/(1 +12) ! 2 dt
xs3 L+sinz—cosz  J, s 1+2t/(1+82)—(1—282)/(1+¢) J;,z31+2+2t—1+¢

/3
1

11 1 1 1 3+1

=f [———dt:[]nt—ln(t+1)} —In-—In _ Y3t

s Lt tE 1/v3F 2 V3+1 2
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67. (a) In Maple, we define f(x), and then use convert (£, parfrac, x) ; to obtain

24,110/4870 _ 668/323 _ 0438/80,155 , (22,008 + 48,935)/260,015
b+ 2 2x+1 Ix—T 2 +x+5

flz) =

In Mathematica, we use the command Apart, and in Denive, we use Expand.

(b)ff(x}dx=“—m-%1n|5x+2|—@~%1n|2.r+1|— 2438 . L1n (3= — 7

4879 323 80,155

L] f22,098(::+§}+37,886d e
4 i
260,015 (z+ %)2 + 1
=220 . linfSe +2| - 22 - tIn[2z + 1| - 3E - L In|32 — 7|

i — 1 i
+ se05ms [22,098 -1In(z? +z+5) + 37,886 - /5 tan~" (W (= + 5})] +cC

— 2522 1nf5z + 2| — 28 Inf2e + 1] — 2HE 3z — 7| + 2 In(=? + =+ 5)

78,772 -1] 1
+ 250,?115?19 fan [J’E (22 + 1]] +C
Using a CAS, we get

4822In(5z +2) 334In(2z+1) 3146In(3z —7)

4879 323 80,155
2
1.,049In(=* +=+5)  3088VI0 V10 (22 +1)
260,015 260,015 19

The main difference in this answer is that the absolute value signs and the constant of integration have been omitted. Also,
the fractions have been reduced and the denominators rationalized.

69. There are only finitely many values of = where @(x) = 0 (assumung that @ 1s not the zero polynonual). At all other values of
x, Fx)/Q(x) = G(x)/Q(x), so F(x) = G(x). In other words, the values of F' and G agree at all except perhaps fimtely
many values of x. By conftinuity of F and G, the polynomuals F and G must agree at those values of x too.

More explicitly: if « 1s a value of = such that @(a) = 0, then @(x) # 0 for all = sufficiently close to a. Thus,

F(a)=lim F(z) [by continuity of F]
= lim G(x)  [whenever Q(z) # 0]

= G(a) [by continuity of ]
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