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1. oz dz = (_2;6)_+§d$=/ 1+ g )dx=z+61n|z——6|+C
z—6 z—6 z—6

z—9 A B 3 ;
9, DTS + —- Multiply both sides by (z + 5)(z — 2) to getz — 9 = A(x — 2) + B(z + 5)(), or

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

get —7=7B <& B = —1, then substitute —5 for z in (x) to get —14 = —7TA < A = 2.] Thus,

z—9 2 -1
/(z‘+"s>(x—‘2) d“/(z—+5+x_2>d2~21nlr+5l—lnlx—2|+c.

1 ! A 4 2 T Multiply both sides by (z + 1)(z — 1) toget 1 = A(z — 1) + B(z + 1).

M I G+ne-D z+1 =-

Substituting 1 for x gives 1 =2B & B = % Substituting —1 for z gives 1 = —2A & A= —%. Thus,

3 ¢
/3 1 dz_/ (_1/2+_1/_2_)dx=[—%ln\r+1l+%1n‘$—1|]z
2 2

72 =1 z+1  z-—1

= (-}Ind+3mn2) - (-} 3+ }In1) = j(n2 +In3—lng) [oriln3]

17 4;(/2—7y—12_A+ B :
yy+2)(y-3)  y " y+r2 y-3 = W Ty —=12= Ay +2)(y - 3) + By(y — 3) + Cy(y + 2). Setting

y=0gives —12 = —6A4,50 A = 2. Setting y = —2 gives 18 = 108, s0 B = % Setting y = 3 gives 3 = 15C,s0 C' = 1
: : ’ 5
Now

y(y+2)(y—3

- 4y2 - Ty —12 279 ‘)/5 1/5 l
— 2 " Jy= e = ¢ + 2 +2|+431 - 2
/1 ) Y /1 <'.‘J y+2 Y= 3) i [2 = Iy[ 2 - |1/ 2l é i |y 3 h

=21n‘2+%ln4+%ln[—21u' 21113—%1112

—20n24 8o _ 1 32 38
22+ FIn2-{tm2- 23 = ?71112—%ln&:%(31112—1n3)=%111§

10 A Bz +C " .
25. D@9 - 71 = 5 Multiply both sides by (z — 1) (z* + 9) to get

10 = A(2? + 9) + (Bz + C)(z — 1) (%). Substituting 1 for z gives 10 = 10A << A = 1. Substituting 0 for = gives

10=94-C = C=9(1)—- 10 = —1. The coefficients of the z>-terms in (x) must be equal,so0=A+B =
B = —1. Thus,

10 1 —-z—1 1 T 1
= g TR = _ _
/(;r—l)(n:2+9) * /<x~l+m2+9>d$ /<:r—1 z2+9 nr,‘2+9>d:c

=Injz — 1| - 1 In(2® +9) - %tan“l(—g-) +C

In the second term we used the substitution » = z2 + 9 and in the last term we used Formula 10.
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oz +4 " z+41 3 3 1 [ (2z+2)dx 3dx
29. —"—d = ,—_—d. —_— = -
/ 12w +5 /m2+2m+5 r+/x2+2x+5d“ 2) 2+20+5 z+1)72+4
1 2 . [ 2du where z + 1 = 2u,
_21n‘.z7 +2I+5|+3./ 4(u? +1) [anddz:?du ]

1 3
=aln(m2+2x+5)+§tan'lu+0:%ln(zz+21+5)+%tan'1<z+1>+C

2

3. Letu=+vz+1 Thenz = u® — 1, dz = 2udu =

/d‘zz/ Qudu du
zvVz+1 (uz_l)u—2 ———=1In

u—1 _ ve+1-—1
u?2 —1 u+1’+c_ln m’+c.

57. (a) Ift = tan(%) then % = tan~' t. The figure gives

cos(g) = \/1_%? andsin(%) = \/l_tiﬁ

(b) cosz = cos(2 . %) = 2cos? (%) -1

1 - 2 1—8
V1+t2 1+ t2 1+t

2
(c) % = arctant = g« = 2arctant = dr=_—->dt

1+ t2

5. Let t = tan(z/2). Then, using the expressions in Exercise 57, we have

/‘ 1 . / 1 2dt _, / dt B / dt
| 3sinz —4cosz | 3( 2 ) 4<1—t2‘)1+t2_ J 3@t —4(1—-12) ] 22 4+3t—-2

142 141¢2
_ / T l()(t 5 [% 1 ——1—2] dt [using partial fractions]
1 2t — 1 1. |2tan(z/2) — 1
=12t -1~ Int ] < C=gl c




