7.4 and 7.5
p. 577: 13-33 odd, 44-48, 63, 76-77
13. Sr_zdf=J(3—i]dr=3f—5ln|f+]|+0
r+1 t+1
v _ 4

C(y+4(2y-1) y+4 2y-1

v=A2y-1)+B(y+4) = y=24y— A+ By+4B = y=(2A4+ B)y+(—A+4B).The coefficients of

vy must be equal and the constant terms are also equal, so 24+ B =1 and —4+48 =0. Adding these

equations givesus9B8=1 < B=1,and hence, 4=2. Thus,

ydy 5 5 . L
= + dy=%In|y+4|+1-1In|2y-1|+C
(y+4)2y-1) y+4 2y-1

=§ln|y+4|+]‘—sln|2y—]|+($‘.

15 . Multiply both sides by (v+4)(2y—1) to get

Another method: Substituting 1 for y in the equation y = A2y —1)+ B(y+4) gives1 =18 < B=1.
Substituting—4 fory gives—4=-94 < 4=1.
x4 _ A . B Multiply both sides by (x—2)(x—3) to get x—4 = A(x—3)+ B(x—2) =
x =5x+6 x-2 x-3
x—4=Ax—-34+Bx—2B= x—4=(A4A+B)x+(-34-21B).
The coefficients of x must be equal and the constant terms are also equal, so 4+ B =1 and
—-34-2B=-4. Adding twice the first equation to the second givesus—4=-2 << 4=2, and

hence, B=-1. Thus,
1 1y
J.fidﬁj[ - ]dr=[21n|x—2|—|n|x—3|]‘
o X =5x+6 phx—2 x-3 0
=(0-In2)—(2In2—-In3)=-3In2+In3 [or ln;‘_].

17.

19.If a#b, 1 = ] ( ! - ! }sc-ifa#b,then
(x+a)x+b b-a\x+a x+b

J dx _ 1 (In|x+a|l—In|x+B3|)+C= ] In
(x+a)(x+b) b-a b—a

X+a
+C.

x+b

Ifa:b,thenj & __ 1 +C.

[x+a]}2 x+a

©+dx’ +x-1 3 +x-1 . 3x'+x-1 A4 B
———=1+—; . Write ———="+—

A +a (x+D) (x+l) x xa
x*(x+1)gives 3x° +x— Ax(x+1)+ B(x+1)+ Cx’. Substituting 0 for x gives —1=B. Substituting —1

for x gives 1 = C. Equating coefficients of x* gives3=4+C=A4+1, so A=2. Thus,

2 3 2 : 1
[ttty (2t D)o oaupeLonfeet]
: PR Lx X .T+] X !

=(242In2+4+In3)—(1+0+1+In2)=1+In2+1In3, or 1+In6.

21.

+£. Multiplying both sides by
x+1




W H6x+2 o Bx—4 . S3x—4 4 B Multiplying both sides by

23. a - . = +
X +3x+2 (x+1)0x+2) (x+1)(x+2) x+1 x+2
(x+1)(x+2) gives—3x—4 = A(x+2)+ B(x+1). Substituting -2 for x gives2=—B < B=-2.
Substituting —1 for x gives —1 = 4. Thus,
j_wdr=j[3+ L2 )d'_r=[3.r—ln|x+1|—2]n|.r+2|)1
;X +3x+2 L x+1 x+2 !
=(6—-In3-2In4)-(3-In2-2In3)=3+In2+In3-2In4=3+In3
25, _XG=30 A B . € Multiplying both sides by (3x—1)(x—1)° gives

Gr—)x=17 3x—1 x=1 (x=1)
x(3-5x)=A(x—1)" + B(x—1)(3x =1)+ C(3x—1)*. Substituting 1 for x gives—2=2C < C=-1.
Substituting + for x gives: =24 < A4 =1. Substituting 0 for x gives 0=4+B-C=1+B+1,. so
B=-2.Thus,

3

3 3
X6 (L2 1 dx=[§m|3x—1|—21n|x—1|+L}
; Bx=I)(x-1) A3x-1 x=1 (x-1) x—1],

=(In8-2In2+1)—(In5-0+1)=—In2—LIn5-1

4 2
7 jx: +9f +.r+2dT=J 24 x‘+2 -:ir=J 2y q.r N ‘2 d
X" +9 " +9 +9 1 +9

x'+1In(x*+9)+2tan” 24+ C
all ,_x+6 -1 —qx+6 _A4 BA:+C. Multiply both sides by x(x* +3) to get
A+3x x(x+3) o x xa+3
x* —x+6=A(x" +3)+(Bx+C)x. Substituting 0 for x gives6=34 <> 4=2. The coefficients of the
x”-terms must be equal, sol= 4+ B = B=1-2=-1. The coefficients of the x-terms must be

equal, so—1=C. Thus,

J—x_;x+6drzj g+_,x_]]dr=j 2 ,_,x — ,1 dx
4+ 3x X x+3 X x+3 1 +3

=2In|x|-$In(x’ + N-5 tan~ (L) +C.

29,

Wi

2 2
31 x:"—x"'}dxz ;1; +l,dr+J‘%dx=J‘ ﬁ] dx+l,jizdu I:H=I:+],dh‘=2.1'dl']
(x~+1)° (x"+1)° (x~+1) x +1 “Jou

. 1 .
= tan ]x+%£——J+C=tzm "x—

i

—4C
2(x* +1)



* +6x— 2 _ X¥+6x—2 A B Cx+D
33. =—+—+

1+ 6x° C(xt+6) x X xT+6

X +6x—2=Ax(x +6)+B(x +6)+(Cx+D)x” =

X +6x—2=Ax +6Ax+Bx +6B+Cx +Dx" & x +6x—2=(A+C)x +(B+D)x" +6Ax+6B.

Substituting 0 for x gives -2 = 6B <> B =—1. Equating coefficients of x* gives0=B+D, so D=1.

. Multiply both sides by x*(x* + 6)to get

Equating coefficients of x gives 6 = 64 <> 4 =1. Equating coefficients of x” givesl=A4+C,
so C =0.Thus,

~ 1 _ 1 |.
Wd}: l=—f+ a’x—ln|3r|+1 *_l+c.
J o xt+6x° 2 46 3x 3,4’_ J_
" -3
44, fix = —j =lln|x—3|——ln|x+3|+C‘=lln| |+C‘,0ptinn{(.‘}.
J x -9 6(x—3) 6(x+3) 6 6 6 |:r+3|
45. dx dx  _ =tan” (x +1)+ C,choice (B).
J x® +23r+2 (x+1)°
4 _
46. 1x 1 g _J‘ 2dx =—ln|x+1|+ =( In5 2]n5 lnSj ©).
Jox —dx-35 3[I+l} 0 Jx=3) 3 3
al 1 1
47 Mdr: 2dx 8dx ((x+2] (x+1)° ] [9 256]—1 n576, choice (A).
.agr‘+3r+2 [Jr+2] o(x+ 1) 4.1
1 In Ly—In(i) In(2
43, j j L] @) 0O e ),
Jo x? +6Jr+5 d(x+1) d(x+3) 4 |x+5| , 4 4

63. Letu=tan' x,dv=xdx = du=dx/(1+x°),v =?tq.

_ . 1 X . L
Then jx tan 'xdx=1x"tan™ x——j . dx. To evaluate the last integral, use long division or
2 )

x_ﬂdx=j& =j]dx_J ]ﬂ
1+x° 1+ x* 1+x°

J*than'lxdx =+x" tan™ .r—?(x—tan lx+C]) = %(xl tan™" x + tan™ .r—x)+{?'.

76, — 3 = ] +—
r—-x—-2 x-2 x-1
3 1 —x—1 :
T7. — = +— ,s04d=landB=C=-1and 4 + B+ C=-1, option (B).
(" +2)x-1) x-1 x+2

dx=x—tan" x+C,. So

observe that J

sod=1and B=-1and 4 + B =0, option (B).

3

p. 584: 9-53 EOO
9. Let u=3x+1. Thendu=3dx =

J (3r+]]’rd:c— I u"r_:::!z/:—‘Lr‘+I u’r“] 1HJ,_Jr](-'-l“FJ’l 1)



13. Letu =2x+1. Thendu=2dx =

1 LY 3 3
J %:ﬁr:J‘ w[—ﬂdx)ar:l (iz—ij]dn=l|:—l+%]
o (2x+1) 1 - 4 ), \uw u 4 w 2u
=il -CleD]=1(3) =+
1/ 1
17, Letu=L,av= S0 o s L v=—sin[lJ. Then

X x” X X

jwdx = —lsin (l)—j%sinil]dx = —lsin[]—l—ms[l)+c.
X X X X" X X X X
21. Letu=In(l+*).dv=dx = du = ~_dx,v=x. Then
+ X

[In(1+x%)dv =xIn(1+ x?]—j X = xln(1+x3)—2j(f+—1{‘ldx
l+x° I+x

=xlnu+x1}—2H1—l ] : ]dx=x]n[l+x2}—2x+213n_lx+{?
+x

-

1 qeﬂﬁ r2 u|* 2
25. Let u=+/t. Then @:md;:J‘l $Hr=‘|l e (2du)=2e" | =2(e’ —e).

2Inx

29. Let u =+(Inx)’so that du = dx. Then

Inx
= Inx
jx T(mx J‘.\/_ - 2()+C J1+(Inx)* +C.

1 1, :
33.Jﬁ+“ﬁ=j[i+ x| ]ffx=J‘£ 2 x> ] ]aa:
o X +x +x+1 Ax+1 x7+1 ahX+1 x4+l x+1

=[2Inx+1]+4In(x* +1)-tan™ ITD=(2]n2+%ln2—%)—[ﬂ+ﬂ—ﬂ}
iln2-=

e—1 ife-1z0 [2_1 if x=0
7 |ex_]|_{ (e-1) if ex—1<n={1—e* if x <0

Thus

Jor == [ 1) [ 1) -] )]

={[}—])—(—]—e (e —2]—{1—G]=e +e' -3
Al J‘”"'31+4cotxd _JI"E(]+4cosxﬁ'5inx}_sinxdx_j“sinx+4cosx
" Jas 4—cotx )., (4—cosx/sinx) sinx x

- dx
4 4sinx—cosx

Jq du u=4sinx—cosx,
W7 U du = (4 cos x + sin x)dx

=[Infu], , =In4- lnj_ swf_ ['4\5]



- |3

oy . l . T
45. J Md& =j "cos?6d6 =lj 3(] +c0s26)do =l£ﬁ'+lsin 2&]
e secd i 2 Jmie 2 2

1z B [z B _l['fl_i
23 4 ) le6e 4 )| 2l6) 12
49. Letu =tan™" x, m»=l2a&=>du=%a&, y=—L. Then

x l+x x

_] ’ -
I=J'tan} xdx=—ltan"x— R ?]dx=—ltan'] x+j[£+3x+ij]dx
2 X x(1+x° X ¥ l+x

SoC=0,4=1,and 4+B=0= B=-1. Thus,

< lzie

1 1 ' 1 1
J=——tan™ I+J‘(__ x - dez_—tan"lx+ln|x|——]n|]+x2|+(?
X x l+x X 2

tan” x ‘
=— +In
X

X
‘ql'x:+]

53. Use integration by parts withu = (x—1)e*, dv= L i = du= [ (x—De" +&" [dx=xe'dx, v = L

x° X

+

x

Thenj(x_z)ex dx=[x—])g‘[—l]_‘|*—exdr =—gx+£+gx +C‘=€_+C‘_
2

X X X




