2. Since 6 + a* = 2(6 + ), we take

So,

giving

Thus A = 1/6, and B = 5/6 so

x4 1
6+ x*

B
+(i+: ’

8
=1

z+1=A(6+2)+ Bx
@+ 1= (A4 B)x+64,

A+ B =1
64 = 1.

r+1
6 + 22

5/6
+o

=48
@

=23



|
|

520

12.

13.

14.

15.

16.

Chapter Seven /SOLUTIONS

Using the result of Exercise 5, we have

2 1 1 1 1 1 -
fﬁds—/(zcs_l)—2(3+1)—32+1)ds—2]n|s 1] 2ln|s-{-11 arctan s + C.

Using the result of Problem 6, we have
—-——-@——dyz —l—dy+ 1= dy—lnly—l]—l—arctam ——lnly +l| +C.
Y-y ty—1 y—1 v+l

Using the result of Exercise 7, we have

1 = . SO NS N B | 1,1 .p
/mdw—/(w_l e ws)dw—hﬂw 1 1n]w1+w+2w,_,+(...

We let
32 —8z+1 _ A g B C
ad—4x?+x+6 w—-2 x+1 x-3
giving
37 —8z+1=Ale+1)(z-3)+Blr-2)(z—-3)+C(z—2)(z+1)
32? —8.1:+1=(A+B+G)a: — (244 5B+ C)z —3A+68B —2C
S0

A+B+C=3
—2A-8B—-C=-8
—3446B-2C =1

Thus, A=B=C=1,s0

3a® —8z+1 [ S ) .
_[ 43:2+a:+6 / r+l+/a:—3 Injz—2|+In|z+ 1| +In|z — 3| + K.
We use K as the constant of integration, since we already used C' in the problem.
We let
ad—ax2 a2z -1) 2 22 x-1
giving
1 = Az(z — 1) + Bz — 1) 4 Cx?
1=(A+C)* +(B-Ax—B
80
A+C=0
B-A=0
-B=1.

Thus, A=B=-1,C=1,s0

dz dz B
:1:3—:1:2— / /?+/x—1:_1ﬂ|"”[+“‘" '4njz -1+ K.

‘We use K as the constant of integration, since we already used C in the problem.




18. Division gives

' +12a° + 152% + 250 + 11 oy A2+
ad + 1222 + 11z ST B 1222 g
Since z° + 1222 + 112z = z(z + 1)(z -+ 11), we write
4a” + 25a + 11 4, B, &
¥+ 12224 1z~ 2 w+1 w411
giving
4o® + 250+ 11 = Az + 1)(2 + 11) + Ba(z + 11) + Ca(x+1)
42® + 252+ 11 = (A+ B+ C)z® + (12A+ 11B + )z + 114
50
A+B+C =4
12A+11B4+C =25
114 =11.

Thus, A=B=1,C=2so0

4 3 2
@'+ 1227 + 152° + 25z 4 11 dx dw 2dz
/ 2% +122°% + 11z ‘t”‘f”"”'P Tr.'+/m+1+ z+ 11

2
= %+ln|xi+ln|&:+l[+21n|x+ 1] + K.

We use K as the constant of integration, since we already used C' in the problem.
19. Division sives



22. Since z = sint + 2, we have
4z —-3—2° =4(sint+2)—3—(sint+2)2=l—sinstzcosgt

and dz: = cos t di, so substitution gives

/\/’4 13 32=/ lHCOStdi:/d5=t+(}:arcsin(n:—2)+c-
T —3— Veos




32. Since 2z — z* =1 — (z — 1)?, we have

z—1 z—1
——dr= | ——— (2.
v2z — 22 4 ,/.\/1~(z—1)2 ®

Substitute w = 1 — (z — 1)%, so dw = —2(z — 1) d=.



38. The denominator 2> — 3z + 2 can be factored as (z — 1)(z — 2). Splitting the integrand into partial fractions with
denominators (z — 1) and (z — 2), we have
T T A B

223z +2 (z—1)(z—2) zw—1+az—2'

Multiplying by (z — 1)(z — 2) gives the identity
z=A(x—2)+B(z—1)

$0
z=(A+B)x—2A-B.




AV Gy £

50. We have

10 A | Bs+C
(s+2)(s2+1) s+2 s24+1°
Thus,
10=A(s*+1)+ (Bs+C)(s +2)
10 = (A+ B)s* + (2B + O)s + (A +20),
giving
A+B=0
2B+C =0
A+2C =10.

Thus, from the first two equations we have C = —2B = 2A, which, when used in the third, gives 54 = 10, so that
A =2, B= -2, and C = 4. We now have

10 2 —2s+4 2 2s n 4
(s+2)(s2+1)  s+2 ' s24+1  s+2 s$2+1 241’

SO

10 2 2s 4 )
. - = = 4 K.
GroE+D ™ /(s+2 s2+1+32+1) ds =2lns +2| ~In |s* +1| + 4arctans +

We use K as the constant of integration, since we already used ' in the problem.



60. Using partial fractions, we write
2t A B
22—1 z+4+1 z-1
2t =A(x—-1)+B(z+1)=(A+ B)x— A+ B.
S0,A+ B =2and -A+ B =0, giving A = B = 1. Thus
/;gif—ldxzf(;‘:_—]-l-x—i—l)dx:ln]w+1[+ln|x—l]+a

Using the substitution w = 2% — 1, we get dw = 2z d, so we have

f 222 da:=fii£=lu|w|+C:ln|a:2—1|+C.
x4 =1 w

The properties of logarithms show that the two results are the same:

Infe+1]+Infz—1| =n|@+ 1)z - 1) = In|2* - 1].
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62. (a) We differentiate:

i(1>—1 11 11

df \ tan®/)  tan?§ cos?f  smi8 cos?0  sin’6’
cos

1 1
]sinzﬂ S “tand T G

(b) Lety = /5sinf so dy = /5 cos 0 df giving

Thus,

/' [ V5 cosh / /5 cost
y? \/ 5sin? #4/5 — 5sin? 6 sin® 8+/5 cos 6

1
_S/szede_ 5tan6’+c'
Sincesin@:y/\/g,wehavecose=\/1—(y/\/52=\/5—y2/\/5.'[‘hus,
1 Cw VB—Y?/VE /\/_ \/5—?;2+C,

R R Al




7.4 SOLUTIONS

66. (a) We integrate to find

b 11 R il
/mdm=b/(E+T_—x)dm=b(lu1.b1 In|L—2|)+C bm\l_m|+c,

Pob L P G N _ p(l—a)
g(p)=fﬂ mdi—““(l_p)‘b*“(l_a)‘bh’(a(l—p))'

(b) We know that £(0.01) = 0 so
_ 0.01(1 — a)
G=bl ( 0.99 ) :

0.01(1 —a) _,
0.99a
0.01(1 — @) = 0.99a

0.01 — 0.01la = 0.99a
a = 0.01.

50

But b > 0 and Inz = 0 means x = 1, so

(c) We know that £(0.5) = 1 so

|
) = bIn99,b= o= = 0.218.

0.5-0.99

E=ibla (0.5-0.01

(d) We have

0.9
0.218 1, (0.9(1—0.01)
= = = 1.478,
H09) /ﬂm 2 —a) " o (0.0.1 = n‘g))
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68. We complete the square in the exponent so that we can make a substitution:

o 1 00 to_—z2/2

m(t) = — e’e dx
| O-—=/
i
b 1 . —(z?—-2tx)/2

= — e dr
V2 /_m

: 1 N —((z?—2tz+t?)—t2)/2
: e e dr
"' \4 2m /—oo

1 N —(z—t)2/2  _t?/2
i = — e -e dz
¥ V2T /_oo

-

‘-. 2
| t2/2
— 5 e_(mAt)z/2 dzx.
Var J_o
Substitute w = = — %, then dw = dz and w = co when z = 00, and w = —oo when z = —o0. Thus
t2/2 oo t2/2
E —w?/2 e
m(t) = e dw = -/ 2w
®) Vom J_ o V2w






