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Ts)

INTEGRATION USING PARTIAL FRACTIONS (XII, R. S. AGGARWAL)

EXERCISE 15A (Pg. no.: 762)
Evaluate
dx
. I x(x - 2)
1 A B
= . P -
x+2) ! x(x+2) x+x+2

Sol. Let /= _[

W E L
= A(x#42)+8x=1, Put x+2=0 . x=-2, B=—%

I 1
2 x+2

Put x=0, 4 =l, from equation (1), we get, ;:ll
2 x(x+2) 2'x

1 el i
1 g tile tpd :_1 ] 2)+
- Ix(x+2) A b a5 e el apie

1 1 X
—E[logxflog(x+2)}+c—2 x+2+c
2x+1
2. dx
I(x+2)(x 3)
2x+1] 2x+1 A B

Sol. Let [ = dex, Put (x+2)(x—3):x+2+x—3 Bl

= 2x41=4(x-3)+B(x+2)

Put x-3=0,x=3; 2x3+1=4(0)+B(3+2) :-B:%

Put x+2=0 =>x=-2; —4+1=4(-2-3)+B(0) :A:“-i:%
2c+1 3 1 7 1
(x+2)(x—3) 5x+2 5 x-3

Now, From equation (1), we get,

2x+1 3
- dx + e——dx .—l 2 | 3
= [rraa e bt 1 g flosle 2+ Jloa(x—3) ve

3 f'(x+z)(3—zx)‘b‘ E}Q ;\\0@
Let [ = [—————dx, Put = i e Q) <O O
(x+2)(3-2x) (x+2)(3-2x) x+2 3-2x

9
= A(3-2x)+B(x+2)=x \ Q
Put 3-2x=0 :>x—2 A(O)+B( ]=% :B[l)=% 4 Bes %’\(b

2

Sol.

Put x+2=0 =x=-2; 4(7)+B(0)=-2 :>A=__!_—2 \\\O Q)(b
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x .2 1 .3 1
(x+2)(3- 2x) 7 x+2 7 3-2x

Now,From equation (1), we get,

X -2 1
+ Iemem* I irs

= _—_flog(x+ 2)+%,_i2log(3 -2x)+¢ :%2log(x+2);—ilog(3 —2x)+c

dx
e

dx 1 A B £s
b= Ix(x_z)(x_4)’ e 2 i A

= A(x-2)(x-4)+Bx(x-4)+Cx(x-2)=1

Put x-2=0 = x=2; A4(0)+Bi2(2-4)+C(0)=1 = B.2(-2)=1 = B=—2

Put x-4=0 = x=4; A4(0)+B(0)+C4(4-2)=1 = C.4(2)=I,C=%

| v

Put x=0 = A(0-2)(0-4)+B(0)+C(0)=1 = 4=

S S N S
x(x-2)(x-4) 8x 4 x-2

1
‘x-4

-

o0 | — *®

Now, From equation (1),

1 1 1 1 1
dx+-§J--;_~Zdr —Elogx~Zlog(x~2)+—8—log(x~4)+c

M Fe T g e

2x—1

I(x—l)(x+2)(x—3)dx
2x-1 2x-1 A B &
. I(x TR & AmEEEET =

= A(x+2)(x-2)+B(x-1)(x=3)+C(x-1)(x+2)=2x-1
Put x+2=0 =w=-2; 4(0)+B(-2-1)(-2-3)+C(0)=2x-2-1

= B(3)(-5)=-5. B==

Put x-3=0 =>x=3; 4(0)+B(0)+C(2)(5)=5 — C:-;—

Put x—1=0 = x=1 A(3)(-2)+B(0)+C(0)=2-1=1 = PR @

6 .
2x-1 11 111 60 c’)\.\o
(x-1)(x+2)(x-3) 6 (x-1) 3'x+2 2'x-3 %)

y " %,
2x-—1 1 1 1 1 1 1
Sl o o e e \(& cb_Q

Now,From equation (1), we get,
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2x—3
dx
I(x —1)(2x+3)
2x—3
Let [ = [——F—————
¢ -[x -1)(2x+3)
s, 23 23 A4 B C D

(x*-1)(2x+3) T -0 (x+1)(2x43) (x—l)+(x+l) +(2x+3)
= A(x+1)(2x+3)+B(x-1)(2x+3)+C(x-1)(x+1)=2x-3

Put x+1=0 =>x=-1; A4(0)+B(-1-1)(-2+3)+C(0)=—2-3 .. B:%:%

Put x-1=0 = x=1; A(2)(2+3)+B(0)#C(0)=2-3=-1 . A==

Put 2x+3=0 = x=—; A(O)+B(O)+CL—3- }(«-i.{n]]:z(—_s 3
2 2 2 4 2

T C[ls-][:—lwl=—3-3 =(C(5)=-24 oY
2 5
2x-3 1 1 %1 24 1§

(x*-1)(2x+3) 10 x-1 2%+ 5 2wes

Now. From equation (1), we get,

2x%—3 1
3Jm EI— _J':c+l 2x+3

24 log(2x+3)

= —log(x 1)+= log(x+ 1)-— 3 ;—;log(x— 1)+%log(r+l) —%log(2x+3)+c

2
I ?x+5 &
X¥=x-2
Ty +S 2x+)5
Let 7= I j(J: x+1
put2X+5 4 B = A(x+1)+B(x—2)=2x+5 1)

- 2)(x+1) (x-2) (x+))
Put x+1=0 = x==1; A(0)+B(-1-2)=2(-1)+5, B(-3)=3 .. B=-1
Put x—2=0 = x=2; A(2+1)+B(0)=2x2+5=9, 4=3

2+5 3 | -1
(x=2)(x+1) x-2 x+1

Now, From equation (1), we get,

2x+5 3 =1
I(x ;)J(rxﬂ):J'xizdr+jx+1dx:310g(x—2)~log(x+1)+c 0 ’\()®
Ix-+5x+3dx @6 C}
X +3x+2 6 &®
Sx+3 4+ 3x+2+2x+1 ?4+3x+2 2 & Q
fié 1 = J‘vﬁdxzjx - 1x+ g i i :[=J-x2+ax+ a‘x+J- : X e
X +3x+2 X +3x+2 X +3x+2 =

2x+1 2x+1

S ‘[dr f(x+l)(x+2)dr B e szm{@Q (&Q
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2x+1 A B
Put (x+1)(x+2)=x+1+x+2 = A(x+2)+B(x+1)=2x+1

Put x+2=0 = x=-2; 4(0)+B(-1)=2(-2)+1 =>B=3
Put x+1=0 = x=-1; A(-1+2)+B(0)=2(-1)+1 = 4=-1

2x+1 - i 3
(x+1)(x+2) x+1 x+2

2x+1 1 1
= [—ade+3[——dx=—1 1)+31 2)+C
j(x+])(x+2 Ix+1 - -[x+2 og(x+1)+3log(x+2)+
So, I =x—log(x+1)+3log(x+2)+C
J'x:ﬂdx
¥

Fee = jx Tl (

J

=1

= +e o I= x+log T +c

3
[

x—4

(x«k ]dx
x' -4

I=| xix+ | —m—— % et (X I=x+1 =1

=sI=|x +j = 2)(x+2) j'(x NGB Lk (1)

s JI:I%dr,Put X —-4=1t = 2xdx=di > 11:2-‘% — f,=210g|x2—4|+c

Putting the value of /, in equation (1), 4{=%+210g|mc2 —4|+c

3+4x—-x
J(x+2)(x-l)

3¥4x-x’
— I(x+2)(x 1)

5x+1 S5x+1 P
I[ (x+2)(x- I)J I I(x+2 Y(x-1) 8 (1)

n Sx+1 Sx+1 4 % B N
:Ile.(erz)(x—l)a&’Pm (x+2)(x-1) x+2 x-1 =42 60 ,\\()
= A(x-1)+B(x+2)=5x+1 < (bo
Put x-1=0 = x=1; A(0)+B(1+2)=5+1=6 = B=2 &% Q&

Put x+2=0 =x=-2; A(-2-1)+B(0)=5x(-2)+1 = 4(-3)=-9 :>A%

Now, From equation (2), we get, ] = 3 + 2 &Q

(x+2)(x-1) x+2 x-1 ‘\’\\O @@
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Sx+1 1 1
F= de=3 de+2 dx =31 2}121 |
= I(“_z)(x 0 Ix+2 3 -[x—l og(x+2)+2log(x—1)+¢

. From equation (1), we get, / =—x+3log(x+2)+2log(x—1)+c¢

3

I (x—l)(x—2)dx

TxX=6
Sol. Let, /= II I)(x z)dx j{(x+3 e 2)}

13.

Seol.

14.

Sel.

Tx—6 % 7x-6
3x+1, .. where, /| = | —————dx
I(x 1)(x- 2) =2 0 o I(r-—])(x—2)
put1x=6 _ A4 B Q)

(x-1)(x-2) =1 x-2
= A(x-2)+B(x-1)=7x-6
Put x-2=0, x=2; 4(0)+B(2-1)=7x2-6 = B=8
Put x-1=0 =%x=1; A(1-2)+B(0)=7-6=1 = 4=-1

7x-6 __ -1 8
(x-l)(x-Z)_x—] Xni

.. From equation (2), we get,

Tx—=6

I(x 1)(x-2)

1 1 .o i |
dx = 4;«&4-8_[;?2-6& =—log(x—1)+8log(x-2)+C

2
. From equation (1), we get, | = %+3x~log(x~I)+810g(x—2)+c

(522 e

2 -2 1
Let / = I[xl ,; de = = I[—x-r x_]d.'x :>1:I—xdx+(—2)jl_x2dr
o’ 1+x N ~
= 1:7_2 El l: +C ..[——?+logj+c
J‘ 2x+1
(4—3x-x3')
B 2x+1 B 2x+1 - 2x+1 =
T Jf_—[t-‘.—31r.—):.1“‘br :> I_I4—3x—x' -[(l—x)(4+x)
2x+1 _ A B . @
e (lvx)(4+x)"lwx+4+x -~ 60 ’\\F)
Y. A(4+x)+B(1—x):2x+l @ &®O

Put 1I-x=0 .. x=1; A(5)+B(0)=3 5 = Q
Put 4+x=0 - x=-4; A(0)+B(5)=-8+1=-7 . B=—— Q &Q

|~
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From equation (1), —2X*L___3/5 /8
= ’(1—x)(4+x)_l—x 4+x
2x +1 -3
- B —cir:—l 1- ——l 4
J(1 —x)( 4+x) I1 x 4+x 5 SE(l-H b )i

:—%[310g(1—x)+710g(4+x)]+c

I 2x [

(x3 +l)(.~:3 +3)

Let /= 2x dx

(l+x3)(3+x2)
Put x *=¢ = 2xdx=dl

I 1 . - 5 i
—— \dt esolving into partial fractions
j(1+z (3+z) 2 L+! 3+1] " R ]

1 I+17
:E[log|l+t|—log|3+r|]+c =—10g|m{+c
:%lo ;:" +x” J [14x350,3+x>0]
i x—

,[ cosx
(1+sinx) (2 +sinx)

“dx
Nt fm cos X
o I(l +sinx)(2+sinx)

A w dt
Put /1 =sinx —=>df=cosxdx; I-IW,
1 A B
= 5 i
: (1+7)(2+2) 147 241 @
1 _A(2+1)+B(1+1)

A(2+1)+B(1+1)=1

(l+l)(2+:) (1+1)(2+1)
Put 1+1=0 =r=-1; A(2-1)+B(0)=1 = 4=1
Put 1+2=0 =t=-2; A(0)+B(-2+1)=1 =B=-1

1 h . ]
(l+r)(2+r) 11 241

. From equation (1), we get,

1

=% I(IH)I(ZH)dt:IIHdr—J‘rlzdt=log(l+i)-log(:+2)+c:log(::;)+c 60 C;\\O

cos x.dx (1+sinx) @
S [: :l
& I(I+sinx)(2+sinx) & 2+sinx L 6 Q

N
sec’ x (b
I[2+tanx)(3x+tanx)dr 06\ Q%-
Let ] = I sec” x dx ’\\O (&
(2+tanx)(3x+tanx) ‘\ @
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Put 7 =tanx :>£=sec2x,dr=sec3xdx; 1:]’#
dx (2+1)(3+1)
1 A B
= (1
t (2+2)(3+1) 2+1 341 W
1 _A(3+1)+B(2+1)

2 @G (26 ARG

Put 1+2=0 =1=-2; A(3-2)+B(0)=1 .. 4=1
Put 1+3=0 =>(=-3; A(0)+B(2-3)=1 ..B=-1

1 1 1
(2+0)(B+1) 2+t 3+t

From equation (1), we get,

l di =log(2+1)- log(3+l)+c~log(§+3+c

1 1
*leaea i)

:log[Z-t-tanx']_!_C
3+tanx )

J' finxcosx de
cos X—cosx—2
Lct]:f sinx.cosx =
cos’ x—cosx—2
e
+

= A B
Put =%
(t+1)(t-2) w+1 1-2
. A(t-2)+B(t+1)=—

£

Put 1-2=0 =s1=2 A(0)+B(2+1)=-2 :>B:_—3_2

Put1+1=0 =1=-1 A(-1-2)+B(0)=1 :A:%:_%
o ol 11 2 1
From equation (1), we get, (H-—I)(;——Zj = -;m-——é}_—z

=4 1 ¢ 1 2¢ 1
o [ o i Bl i
- j(l+l)(l—2) 3 '[I-i-l 30722

D) -2 D2} > &
-..(gz" +5e* +6) & K@ Q
Let I = Iﬁdx %’\® %-

Putt=¢" =di=e"dx; I = J'

£ +51+ -[+ + O
51+6 9 (1+2)(1+3) §\\ @fb
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1 _ A B
(t+2)(r+3)_t+2 1+3

A(t+3)+B(1+2)=1
Put 1+3=0 =>r=-3;, 4(0)+B(-3+2)=1 =>B=-
Put 1+2=0 =r=-2; A(-2+3)+B(0)=1 > 4=1

1 1 1
C(t+2)(t+3) t+2 143

(1)

.. From equation (1), we get

1 1 i+2
t— |- —=di=log{r+2)—log(r+3 =log——
I’+3 og(r+2)=log(r+3)+c og!+3+c

di
- j(!+2)2:+3)=jt+2d

. I,e—chzlogex+_2+c
e~ +5¢" +6 e +3
ex

20.

je‘“u —-3¢™ —e"+3

et
Sol. Let /=
i -‘. & —3ett et 13
dt dt dt
Put tze’, dt=¢edx; I=|5——— I= =
o -[: 3143 j13(1—3)m(1—3) I(fnl)(t—.‘i)
1 A B €

NG)!

Pl (t=1)(t+1)(¢-3) BE TN
= A(t+1)(1-3)+B(t-1)(1-3)+C(1=1)(z+1) =1

Put 1+1=0 =t=—1; 4(0)+B(-1 1)(-1-3)+C(0)=1 = B(-2)(-4)=1 :B:%

Put t=1=0 =>¢=1;, A(1+1)(1-3)+B(0)+C(0)=1 éA:_TI

Put 7-3=0 =7=3; A4(0)+B(0)+C(3-1)(3+1)=1 = (.‘:%
—-l 1 1 1 1

[~ 1)(r+1)(t 3) 4711 8141 871

_‘_

.. From equation (1), we get,

—dt - —dt

dr
- I(r—l)(!+l)(r—3) 4L ] i+

=_Tllcg('r— 1) +%log(r+l’) +élog(t_—3)+c

e“dx

2 S 1 A el A e 6\5 C’;\\O

2logx
L, Ix[Z(logx):g_]ogx—ﬂdx ’\66 Q

2logx

x_2(log:c)2 —logx—3: Q &Q

Sol. Let /= J
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Put 7 = logx =5t =-dx s Imdf

P - 21 g 2 __4 B
200 -1-3  (2t-3)(z+1) (20-3)(r+1) 26-3 1+1

A(t+1)+B(21-3) =2

...(D

Put-3=0 =é==; Al 241 [+BE)=22=3 = 4[2]=3 . 4=
2" i3 2 2

wn | oy

Put#+1=0 =¢=-1; 4(0)+B(-2-3)=-2 .'.Bz_—E:%

_§ 1 21
(21-3)(t41) 52t-3 51+1

= ILdJ:EI;dHE Lc:lﬁrzélogglog 21_3)+310g(logx-1-1)
(2e-3)(r+1) 57203 SN 5 5 2 5
2logxdx
= [ — g
x[Z(logx) —logx-3

.. From equation (1), we get

:I =%log(210gx— 3)+%log(logx+l)+c

- Icoseczxm
’ 1-cot’ x

Sol. Let [ = J-cosec dc, Putcotx=1 = —::c;:se:«t:zxzﬂ = cosec” xdx =—dt
l—cot” x dx
= _d‘, = [=-—I —dt = I=—llog ‘_1+cotx +c=—llog Lrpolx +c
1-r -1 1—cotx 2 l-cotx
23, J- ‘sec‘x
tan” x+4tanx
Sol. Let I:I—-i—sﬂ——
tan" x +4tanx
Put tanx =7 =>dt=sec’xdx; I= I —I
£+4t’ 1 -1-4
1 A 1+C
Put — :—+B,_ . ()
((°+4) 1t r+4
2 : 1
= A(F +4)+(Bt+C)t=1. Put 1=0, 4(0+4)xB(0)=1 = Az
By, Equating the co-efficient of #* and constant here, 4 +B=0 = l+B=0 B:%‘, C=0 @

| N
[t =l O

, . 1
.. From equation (1), we get. Imdt
:ilogt—%%log(z)«r(“ , where Z =1 +4, ‘;—fz 2t dt 6\'@ %‘

1 1 2 1 1 5
=—logf——loglt” +4)+c=—logtanx——log(tan” x+4)+c¢ *
Zlogt—2 g(r* +4)+c=—log ; g )
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_f sin 2x
(1+sinx)(2+sinx)

24.

:J- 2sin x.cosx
(1+sinx)(2+sinx)

Sol. Let

2t

Put 1 =sinx =>df=cosxdyx; !=Imdr
- -

ut . I L
(1+0)(241) 141 2+1

Put 2+1=0 =>r=-2; A(0)+B(1-2)=-4 =>B=4

(1) s A(2+1)+B(1+1)=21

Put 1+1=0 =¢=-1; 4(2-1)+B(0)==2 > 4=—

_2, .4
(1+2)(2+1) 1+1 2+1

.. From equation (1), we get,

! dt+4j51:{-d!=—2]0g(l+t]+4log(2+r)+c

21
e . BT L
- -[{1+t)(2+t] Il-l-l
,[ sin 2x.dx
(1+sinx)(2+sinx)

=4log(2+sinx)—2log(1+sinx)+¢

5. [

e*(e“—l)
e.!‘
2 F= dx, Putt=¢e" di=e‘dc: =
Sol. Let je" " _1) ut / =di=e _[ t l)
1 A B :
=— ool st —1)+ B =i
tt(!--l) :+t—1 @ i

Put t=1=0 =1=1; 4(0)+B.1=1 =B=1
Putt=0; A(0-1)+B(0)=1 = 4=-1
-1 1

1
r(t—l)_Tth—l

d{——I dt+J' dt:—logt+log(f—l)+c:lcgl—:!w;

.. From equation (1), we get,

i,

So, Iﬁa’x log( g IJ+C_10g[l_eL)+C

dx
26 Ix(x*—l) 60 (?;\'\O
Sol. Let 1:]‘%,
e >
*-.' ) I(r+l)t %\ %-

1 A B

Put t(t+1):T+r+1 (D = A(t+1)+Bt=1 ‘\\\O @fb

Puti=x'—-1= 4x°dx=dt 6
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Put t+1=0 =>¢=-1 A(0)+B(-1)=1 =>B=-1
Put1=0; A(0+1)+0=1 = A4=1
11

1
) t(1+1)=?_r+1
_II—H) _I[ Hde_—[iogt log(z+1) | +e¢

= jx—(f——fj =:i|:log(x4 —])~lv:>g(.1r4 -1 +I)J +c

.. From equation (1), we get

Z%[log(x* -1)- logx"‘] +ec =%log(x4 —I)—%4logx+c

So, I =—10g x —l) logx+c

J—=2?
j..\r(l——zx)cﬁ:

X' +1 i X’ +1 (xz—l)
= Ix( 2x+l) Lx(2x 1) 2] (2::—1)mr
l 3
B Mo
'J 2 x(2x 1) I Ix(Zx 1"'1lr '[x(2x+l)dr
= 1:—x+—j2x 1, ‘—*%x %log(zx—l -1 (1)

A B
= [———d. put =2
: Ix(Zx—l) Pl x 2x-1

.2

= A(2x-1)+Bx=1,Put 2x-1=0 :x—%, A(O)+BG]:1 =>B=2

Put x=0, A4(0-1)+B(0)=1 > 4=-1

.. From equation (2), we get, x(2x-1) - “;-l+ 2x2—1
2log(2x -1
~ j : ct\':“_fl dx:—-l(}gX+M+c
x(2x-1) x -

=log(2x=1)-logx+c
From equation (1), 60 c’)\\

¥ %x%—%log(Zx—l) —log(2x—1)+logx+c :%xvélog(l -2x)+logx+c @

I x> +x+1

TR %\(b

¢ X 4x+l X 4+x+1 A B Q
Le”“.f'(ﬁg)(xn)zdx’ Pm(x+2)(x+l) +2) () (be (3~
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= A(x+1)" +B(x+2)(x+1)+C(x+2) = x> +x+1

Put x+1=0 =>x=-1; 4(0)+B(0)+C(-1+2)=1-1+1=1 =C=1
Put x+2=0 =>x=-2; A(-2+1) +B(0)+C(0)=4-2+1=3 =>4=3
Equating the coefficient of x*, A+B=1 =3+B=1 =B=-2

x*+x+1 3 2 1

(+2)(x+1) (x+2)_(x+l)+(x+1)l

.. From equation (1), we get,

— dx

So, ‘[ ¥ +x+1

mE e [ P
:310g_(x+2}—-210g(x+1)—m+¢:

J‘ 2x+9 o
(x+2)(x—3)2

B 2x+9 d X+ =A+B+C_
Leti_‘[(x+2)(x—3)gdr’Pt(x+2)(x—3)2 2 3 o Y

= A(x-3)" +B(x+2)(x-3)+C(x+2)=2x+9
Put x-3=0 =>x=3; 4(0)+B(0)+C(3+2)=6+9=15 =C=3

Put ¥4#2=0 =x=-2; A(-2-3) +B(0)+C(0)=-4+9=5 :A:%:%
By, Equating the coefficient of x*, we get, A+B=0 :%+B=0 =B=- é-
. From equation (1), we get, 2 g Y 1 !¢ - 3
h ’ (x+2)(x—3)’ S5xt2 5 ¥-3 (x=3)

Iﬂ__?dxz_ 3 __I_dx 3 _ e

(x+2)(x+3)" 57 x+2 3)‘
z%log(x+2)—%log(x—3)— +c
J' x*+d
(r—Z)E(x+3)
Let j——"L T S NS 3P (1)

(x=2) (x+3) (x-2) (x+3) x+3 x=2 (p=2)
= A(x-2)" +B(x+3)(x-2)+C(x+3) =24l 0 .\0®
Put x-2=0 =x=2; A(0)+B(0)+C(5)=5 =C=1 6 ’\'

Put x+3=0 =x=-3; A(-3-2)"+B(0)+C(0)=9+1=10 = 4= 0=2 A-zt'g Qﬁfb

By, Equating the coefficient of x*, we get, A+B=1 :>5+B~1 = B= l—%’\’Q
. From equation (1), we get, ¥ 51 N W X O f&
(x—2) (x+3) 5%+3 5 x-2 ( @ 74)
N\ P>
)
<
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(5

241 2¢ 1
L T e

(x-2) (x+3)
:%10g(x+3)+§log(x—2)—x_2+c
(x2+l)

(),
(x+3)(x-1)
Ir—ﬂjd&. el A B L W
T e o e o oy
= A(x-1) +B(x-3)(x~1)+C(x=3)= " +1. Put x-1=0,x=1
:>A(0)+B(0)+C(1—3)=1+1:>C=£2:—1.
Put x—3=0,x=3.4(3-1) +B(0)+C(0)=9+1.
A(4)=10 .. 4= [—4(-)- =-§ Equating the coefficient of x’
A+B:l:>i+8:l:>8:}—§=_—3.

2 2 2
From (i) I"’—dex=£ -1 e d Ldr—f 1 _dx

(x= 3)x 1) 29x-3 25— (x-1)

5 3 !
=Elog|x*3|—glog[x~l|+;_—l+(.‘
j- x +x+1
(x+2)(x2+1
¥ +x+1 ’+x+1 A Bx+C

Xt x+1
"-(x+2) x +])a‘x.Let Iz'[(x

dx = = +—
+2)(x"’+l) (x+2)(x3+l) (x+2) x*+1
::>r‘+x+I:(x'+l)A+(Bx+C)(x+2):arz+x+l:Ax3+A+Bx2+Cx+23x+2C
=>x* +x+1=(4+B)x* +(C+2B)x+(4+2C).

.. Equating coefficients A+B=1._.. (1)) A+2C=1=>A=1-2C ....(ii)

ZB+C:1:>ZB:1—(‘:>B:I—:2£ ....(iii). Putting in equation (i) O
b\‘f N
1-C

we have (1- 2(‘)+—2——1:,~2 4C+1-C=2=23-5C=2-5C= ~1:>(—5

and EJB:I—l:i::»B:z andA=l—2xl:1—
S 5 5 5

L x’+x+1 ¢ A L[(BE+C 3 N 5T
e I(x+2)(x“+1) dx_f(x—2)ak Ix3+1 -‘.(x+2)ab.r -@&

w |t

3
5"
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3 1 1p2x+1 3 1
“sleyslma sl D5

:J‘?::ll Jx 3 I = 10g|x +1|+ tan T+C _]og|x +1|+tan x+C,
I(xiz;(i:il) ~logfe 2+ e

= —log|x+ 2| +—log|x2 +l| +%tan" x+C

sl j(2x+l

2x A B
= +

—dx , Put - = A1) S A(2x+1)+B=2x
(2x+1) (2x+1)  2x#1 (2x+1)

Sol. Let [ = j’

Put 2x+1=0 :>x=—%; A(O)+B:—l =B=-1

By, Equating the coefficient of x, 24=2 = 4=1
¥ 1 B 1
(2x+1)° 2x+1 (2c+1)°

.. From equation (1), we get,

2x B . 1
- I(2x+1)3dx_‘[2x+ldx I(sz

log(2x+1) 1
= +
2 2(2x+1]

I i|
C
1'1

{log(2x+1)+

34 I 3x+1

(x+2)(x-2)°
3x+1 _ A e B i C
(ar+2)(x—2)2 XR2 \x -2 (x—2)3

L A(x-2) +B(x+2)(x-2)+C(x+2) =3x+1

Sol. Let [ =

Put x-2=0 =x=2; A(0)+B(0)+C(2+1)=3x2+1 :>C_.‘=%
Put x+2=0 Sx=-2; A-(—4)3+B(0)+C(0):—6+1:—5 :A:l_—z

By equation the coefficient of ¥, we get, 4+ B =0 :>;—§+5=0 :>B=Ii6

...;:_%10g|x+z|+%nog|x_z|_m%2).+c @b\} C’;\\O
35. I%a& (&‘b Q
rsj—:fs)dx hut x35(§:38)2(3x14+8)+8xxtc "'(I)Q%\ %-
" AX’ +(Bx+C)(3x+8) =5x+8 \’\\O @é

Sol. Let /= j'
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Put 3x+8=0 :>x=—§; A(%J+B(O)=S[—§] +8= ~10+24 -—1—6

3 3
9/3 3 64 4 4

By, Equating the coefficient of x* and constant term,

A+3B=0 3—%+3B:0 - 33:% :>B=%, 8C=8 =C=1

sx+8 =3 1 4"

x3(3x+8)_ 4 '3x+8+ x

.. From equation (1), we get,

.[ 5x+48 . _ -3 log(3x+8)
x*(3x+38) 4 3

1¢x 1 o PES | -
+zj?dx+_[;dx :Tiog(ax+8)+zlngx—;+(
36. ISx':leJrl?

(x-1) (2x-3)
5x* —18x+17 5x* =18x+17 A B C
I+ , Put - = + + =
(x-1) (2x=3) (x-1)°(2x-3) 2x-3 (x=1) (x-1)
= A(x-1)" +B(2x-3)(x-1)+C(2x-3) =5x* —18x +17
Put x—1=0 =>x=1; d4(0)+B(0)+C(2-3)=5-18+17 =C(-1)=4 -~ C=-4

...(1)

Sol. Let I =

Put 2x—Je=g :rz%; AG—IJ +B(0)+C('0)-—5[%] —13[%]“7

(
=5 A[l}LO:S.E—Z?-H? =1 l)zﬁ—m_é ol =15
4 4 W/ 4 -+
By, Equating the coefficient of x*, we get, A+2B=5 = 5+2B=5 =2B=0 = B=0
.. From equation (1). we get, 5x‘—}8x+l? =3, 1 +0-4. : -
(x-1)(2x-3) 2x-3 (x-1)
_[5" BT sl de—4[——de =2 log(2x~3) +——+C
{x- ]) (2x=3) 2x-3 (x-1)’ 2 A
8
37. | —————adx
I(x+2)(x3 +4)
8 8 A  Bx+C
Seol. Let [ = | ————dx,.Put - sl
o e '[(x+2)(x2+4) - x+2)(x -1-4) T a2 Mg M @
:>A(x1+4)+(Bx+C)(x+2)=8 60 ,\\F)

Put x+2=0 =>x=-2; A(4+4)+0=8 = 4=1

By equating the coefficient of x* and constant term, 4+B=0 =1+B=0 = B=-1 &6
44+2C =8 =41+2C=8 =2C=4 =C=2 \
8 1 ~¥2 %
3 = A 2
(x+2)(x'+4) x+2 x +4

Q@

From equation (1), we get, (b
O

. Q i
N
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8 1 x
& J-(x+2)(x2+4)dt_'|‘r+2 _Ir2+4
lzlog(x+2)—%log(x"+4)+2.%tan"%,whcre t=x"+4

8

dx =log(x+2) —%Iog,(:r2 +4)+ tan"%

38 IL‘&
R B |

3x+5 J- 3x+5
 (x=1)+(x— 1) (x=1)(¥ +1)

3x+5 o A +Bx+(,
(x—l)(x3+1) x=1 x°+1

Sol. Let /= j

Put sl

= A(X +1)#(BerC)(x-1) =3x+5
Put x—1=0 =x=1; A(2)+B(0)=3+5=8 = 4=4
By, Equating the coefficient of x* and constant term, 4+ B=0 =4+B=0 = B=4
A-C=5 =4-C=5 =C=-
3x¥5 4 —4x-1
9 =. ¥ 2
(x—l)(x"+l) ¥—I' x +l

- J‘3—H§'_dx:':ljxl—l'gﬁ'f""'j:n:;l1‘1["7_1.1::.6 e

(x—l)(x +1)

= ala:)g(x—1)—-3-]0g(3r2 +I)—tan‘l x+fC,—.frllog,(x—1)—210g(xz +1)—tan" x+C

.. From equation (1), we get,

2x

» [EEa®
2x 2 . ; i__
Sol. Let /= Imaﬁr, Put t=x = di =2xdx; I(;+1)(:+3)
1 A B

(1)

(r+l)(!+3):l+1+1+3
= A(t+3)+B(1+1)=1

Put 1+3=0 =1=-3; 4(0)+B(-3+1)=1 :Bz—% @
N o 3 &
Put £+1=0 =1=-1 A(-1+3)+B(0)=1 = 4= %) <O
st b 7 @& Q¥
0" gy

lJ‘L L _d,_—log(1+1)——log(r+3)+( Q% «Q

r+1 2

j(£+I)(l+3)
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2x

G

abc:%lt:)g(x2 + 1)—%log(»r2 +3)+C

* X B t _ 4 . B
(Z-1)(x+1)  ((=1)(r+1)  1-1 141

(1)
= A(t+1)+B(t-1)=t

Put 1+1=0 =3t=-1 A(0)+B(-1-1)=-1 =B=

B | =

Put1-1=0 =1=1 A(1+1)+B(0)=1 :A:%
! I 1 1 1

((—1)(e+) 27-1 27141

From equation (1), we get,

[

x I 1 1p 1
- '[(x'zvl) 1) ZEIx%lmJ’EIfodx

g 4 = lIogx—_l+%tan" x+C

=l.—log
S | x+1 2 4 X+
J‘ dx
¥ =1
Let /= | - B W . g AN 0
-1 =1 (x—l)(x*+x+1) ¥=1 x"+x+1

= A(X* +x+1)+(Bx £C)(x~1)=1
Put x—1=0 =x=1; A(1+1+1)+0=1 .. Az%

By, Equating the coefficient of ¥~ and constant term, A+B=0 = % +B=0 .. B= ~—;~

A-C =1 é-l.-—('Z] :>C=—l——l:—~2-
8 3 3
1.2
From equation (1), we get, 1 =l. ! 3
’ (e=1)(x* +x+1) 3 (x-1) x*+x+1
1 1 1 1 x 2 1
- !:I(x—l)(xz+x+])"ix:§-[x—ldxw§!x2+x+ldx_§ r3+x+ldx 0 N O@
1 I ¢2x+1-1 2 1 b ,\'\
B —glog(x—])~gfx2+x+1dx——§—jx2+x+ldx @ @O
g (G ] e Ee e pere Lo e L @ QS
3 67 x* +x+1 67 x* +x+1 39 +x+1 ,\® %-
Put 1=x*+x+1 =dt=(2x+1)dx %

dt dx .
e g3l NS
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dx
F4d +[l)“ —[l)‘ +1
Z A2 2
=%log(x—l)-%log(x3+x+l) +lj B

’ (x+1f2)3+[§}2

1 1 1 1 x+1:’2
=—log(x—1)——=log(x* +x+1)——. tan"'
08 (x~1)~2log( ) 2Bz Bz

1 1 1-4
:Elog(x—l)—glogw{ = ]I

1 1 1 23
=-1 1 —-—l +x+1)——tan"' +C
- og(x-1) og(x x ) = = -a

dx
42. Ix3+l

_ 1 Put 1 = A & Bx+C
x* +1 (x+1)(x3—x+l)’ (x+1)(x3—x+l) x+1 x*—x+1

Sol. Let (1)

= A(x* -x+1)#(BexC)(x+1)=1
Put x +1=0 =x=-1; A(1+1+1)+C(0)=1 :>A=%

By, Equating the coefficient of x* and constant term, 4+B=0 = %+ B=0 =>B= ~%,

A+C=1 :>1+C=1 =C=1- :Z
3 3

|

.l
1 X

. 1 1 3 B
.. From equation (1), we get, - ==, +—
h ¢ (x+1)(x'—x+1) 3 (x+1) »*-x+l

' 1 S g x .2
:>I{x+1)(x2—x+1) ﬁ3jx+1dx 3Ix3—x+1 +3-..x3—x+l

| 2x—1+1 2
=Eiog(x+1)——fx e +—I

1 2x-1 1
el ) [ e ]

dx

¥ —x+1

x —x+1 ijj—x-i-l

1 , 2 1 d
:510g(x+1)-glog(x *x+1_)+[§ug)jx2 =

:%log(xﬂ}-élog(xz-x‘+1)+lj 1 d: T GPY <
L o &
=%log(x+l)%log(x3x+l)+%j( lJifj(ﬁ) K@QQ&(O

! I P e PR .
_310g(x+1) 6log(x x+1)+2.\6;2tan TR ‘\\\O @fb
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1 1 % 1 a2x-1
:Elog(xﬂ)—glog(x"—x+l)+ﬁtan1 = +e
dx
43, |—
J-(;\:ﬂs-l)’(xz«ﬂ)
1 A B Cx+D

(1)

. Let /= : , Pu 3 - 27 2
e e ) M @) x ey e

= A(x+1)(x? +1)+B(x* +1)+(Cx+ D)(x+1)" =1
Put x+1=0 =>x=-1, 4(0)+B(1+1)+0=1 :Bz—;-

By, Equating the coefficient of x°, x* and constant term.

A+C=0 k)

A+B+20C=0 :>A+2C=—~-;- 3

A+B+D=1

. Solving (2) and (3), we get, —C—l C——l A—l—O A L]

A+B+D=1 :—%+—;~+D=l = 1+D=1 . D=0
i [ T ~x+0
.. From equation (1), we get, — =—. +—. - -
(x+I)‘(x‘+l] 2 2 (x.+1)" x <1
1
‘[(r+1)"(x3+1) ZII+1 2I(x+l) 2ff +1
1 1 1 R
:—lag(x+1)—5.—1—zlog(x +l)+C

4, | ——dx
I(2x+1) x +4)
17 17 A4 Bx+C

Sol. Let /= [—————dx, Pu = - (1
o I(2x+1)(x3+4) t(2x+1)(x3+4) 2x+l ¥4 "

= A(¥ +4)+(Bx+C)(2x+1)=17

Put 2x+1=0 :‘>x=—%; A(1/4+4)+0=17 = A(17/4)=17 . A=4

By Equating the coefficient of x° and constantterm, 4 +25=0 =4+2B=0 = B=-2 0 . 0
44+C=17 =4x4+C=11 - C=1 b c’)\,\
17 4 -2%+] @

" F ion (1 =
S R S (2x+1)+(x2 +4) 2c+1 | P44

de~2[ 22+ [ %\'(b%'

x> +4 =22

I(2x+1 (x*+4) - j‘2x+l

4log(2x+l) Og( +4)+ tani +(“ 210g(21+1) ]ogx @ta@@%‘

2
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Sol.
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Sol.

47.

Sol.
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I 1

(r2 +2)(x2 +4)
- 1 I 1 __ A4 B

ket 1= J.(x:+2)(x3+4)dx’ bt (x2+2)(x2+4) (1+2)(1+4) 142 144 =)

= A(r+4)+B(1+2)=1

dx

Put 1+4=0 =r=-4; A(0)+B(-4+2)=1 :>B=‘%

Put 1+2=0 =r=-2; A(-2+4)+B(0)=1 :>A:%

1 11 ]
(r+2)(r+4) 2'1+2 2'1+4

1 1 I 1 | 1p dx | dx
~ I(x2+2)(x3 +4)dx:EJ'x2 +2dx——2—‘[x3 +4dx :ij2+(ﬁ)3 _Ej'x2+23

From equation (1), we get,

1 X 1 s & 5%

:l—tan L—-l—ltan’ =€ =—ptan =10 —+C
2 2 ag 22 2 W2 2 4 TR
x:
dx
j(xz +2)(Jc3 +3)
it dx, Put X : where ¢ = x’

(v +2)(x +3]'dJr ")

KD

T G2 (+3) 142 143
= A(1+3)+B(t+2)=1

Put t43=0 —>r=-3; A(0)+B(-3+2)=-3 = B=3
Put +42=0 =>¢=-2 A(-2+3)+B(0)=—2 =4=-2

3 - -2 . 3
(1+2)(1+3) 1+2 1+3

From equation (1),

- Imdx_j[xz +E\E) +x3 +(J§)2}dx

%
[N

1 x 3 X % X
=-2 —tan" —tan” —=*FC==2tan" —+3tan' = +C
V2 3

R i X
3 \
[e= RO
Putfi=e"-1 e =r+1 —=>dt=e"dx :>§=dx ﬁ%=aﬁr jI(tj)rz:d&g Q

T R W .. (1)
(t+1)* 141 o Q &Q
= A(F)+(Bt+C)(1+1)=1, Put 1+1=0 =>1=-1; A=1 ’\O (b
+(Bt + + L + - ‘\\ @
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Equating the coefficient of ¢ and constant term, A+B=0 = 1+B=0 .. B=-1, C=1
1 -1t +1
B = ¥ 2
(r+1)7° t+1 1

From equation (1), we get,

—dt —dt —d
:QJG(HI) t+1 g gy 5

=log( +1)-Edt +J‘-:?dr =log(1+1)-log! ~%+ c

1 & = 1 - & 1. F s x* _1\_
ﬂjrl)zdx_loge log(e 1) e‘“—]+c X log(e I) e"—l+C
dx
* L)
Sol. Let [= j Put t=x —dlt=5% =2 -4
x +1] 5x*
1 dt
J __th If(!ﬂ) s-[r(rﬂ)
x(1+1)
1 A B _ h
Put t({+])_?+r+l D) o A(t+1)+Bi=1
Put t41=0 =>7=-L A(0)+B(-1)=1 =B=-l
Put 1=0;, A(0+1)=1 = A4=1,
1 1 1 1
r(:+1)_?*t+l = L(Hl) I-dr J'—d: logi— log(t+1)+C—]og———+(
Te 1 1. AW 4 1 1. 2P
i wEts 4 il
. 1.3 .
iogx—gloglx +l|+c
dx
49 |——
Ix(x6+l)
Sol. Let /= j—— Puti=x° =L _gr =2
x +I) dx 6x
dt
!_I 6f I (r+1) Glr(fﬂ) ()®
x(1+1) 606)\\
1__4, B : <
7 L (1) = A(t+1)+Bt=1 &(b

9
Put 1+1=0 =>¢t=-1 A(0)+B(-1)=1 . B=-1 %\(& %_Q
Put1=0; A(0+1)+0=1 > A=1 Q .&Q

[+1

From equation (1), we get, t(!l+l) =%— : ‘\’\\O @@
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1 1 1 )
= _I-t(l_t_l)dr:-l';di—jmdr =logt—log(1+1)+C
1 1 £

1 ! o r . 1. X .
= Ir(’—mdr:logm-c-(' 5 J‘x(x"’H)ak Glogx6+1+(,

I:log|x|—%log| x‘5+I|+c

50. j _
sinx(3+2cosx)
Sol. Let /= [ & Pl Sl =Tl T g
sinx(3+2cosx)’ —sinx

dt dr dt
1 =Iﬂ =_J.sin: x(3+21‘)=_'|.(l-0052 x)(3+2t) =_J‘(l-!2)(3+21)

sinx(3+2r)
Put k = 3
(1-2)(3+21) (1-1)(1+1)(3+21)

1 _A.,B C
(1=0)(1+0)(3+21) 1-t 141 3+2

= A(1+£)(3%20)+ B(1-1)(3+21)+C(1=£*) =1
)

(1)

1

Put 14 r=0 =r=-1; A(0)+B(2)(3-2)+{0)~1, o,

Put1-1=0 =if=1I A(Z)(5)+B(0)+C(0'}:1 :A:%}-

Put 3427 =0 =xt=—>; A(O)+B(O)+C(l—2)=1 ::.C('—SJ=1 s
2 4 4 5

1 A1 1.1 1 4 |
(1~1)(1+r)(3+21)710'1—r 2°1+1 53+

.. From equation (1), we get

RS ERa. d
-[(1 r(1+r)(3+2r) I e 5932
4log(.:+2() dx
:——I | 1 T e
og (- .')+ ML 2 Ra- J‘51111\'(3+2cosx)

=]_—é(1~cosx)+%log‘_(1+cosx)—%log(3+2¢osx)+€

dx

51. Icosx(5—4sinx) @60 6,\\0
= _ ut 7 =sinx, df =cosx —
Sol. Let 1= jcosx(5—4sinx) put ! a s -[cos (5-41) (%) Qﬁfb

\
dt dt
- I:I(l—sinlx)(5-4:):-[(1-:2)(5-4:) %\’(b ©
Put . e B . OQ (&Q
(1) (1+1)(5-41) 1=t 1+1 5-4 \\\ %
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== A(1+r)(5—4:)+B(1—:)(5—4;)+C(1_,3):1
Put1+1=0 =r=-1 A(0)+B(2)(9)=1 :B:%

Put 1-1=0 =r=1 A(2)+B(0)+C(0)=1 :A=%

25

Put 5-41=0 =1=>; A(O)+B(0)+(.‘[l——):l :c[ﬁ]=1 Y, M|
B 16 16 ¥

1 1 1 .1 1 -6 1
= =—, +—. + ?
1-2)(5-4) 2711 18141 9 ‘54

From equation (1), we get, (
1 ¢ 1 § @ j 16 1
. Y ) LB P SRy’ B L
:)-[(1-:3)(5-41) 2-‘1-; T 97544

= ) log(5—4t
:%log(l—t)+llglog(1+,)__% 08(_4 )+C

%llog(l—r}+llslog(1+t) +%log(5 —-41)+C

1 =1 ; 1 . 4 _ ]
=& 10051(5-45in x)dx=710g(1—smx)+ﬁlog(l+sm x)+;log(5-4sm x)+C
52. !L
SINXCOS™ X
Sl Lot Tl [T QORS¢ oos
Sinx.Cos™ X SINX.COS™ X SINX.COS™ X SINX.COS™ X

=_[ sin x d.'x+_[ .1 dxz."'(tanxsecx-+ccsec--x)dr
COSX.COSX sin x

1 5 XA 1 I+cosx
=secx——logcot”—=secx——log +C
2 2 2 1—-cosx

tan x
53. —dx
j(l~sinx)
tan x sin x
l—sinxdr = Icosx(l—sinx)

Sol. Let fzj

sin x.cos xdyx =I tdt =I tdt
cosgx(l-sinx) (l~sin3x)(l~;) (1—12)(1—-1)
Put £ - { _A4 B C 1 )
(1-0)(1+0)(1=1)  (1=e) (1) 141 1=i (1-1) Q
L

= A(1-1)" +B(1-1)(1+1)+C(1+1) =1

Put t=sinx =>df=cosxdx; I =J

Put1-1=0 =>¢=1; A(0)+B(0)+C(1+1)=1 :-(T:% K(O@Q&(b
Put 1+1=0 =t=-1; A(2)"+B(0)+C(0)=-1 - \(b %-
; . F %

By, Equating the coefficient of 7, we get, A—B=0 T B=b =B é\ &Q
NN~ 4
Y
.\Q

,QQ
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t I R N O S
(1= (1+1) 4 141 41—t 2 (1-¢)

1 Lg | 1p 1 1 1
= j—(l_!)z (]+’)dt=—1.[]+rdf—zfl_!df +E-|.

(1-1y

1 1 11
=——log(1+1)+—log(1-1)———+C
4 oa{l+]) 4 og(1-1) 2"1=1

.. From equation (1), we get,

dt

tan x 1 ’ 1 % 1 1
de=——1 ) +—log(1- - 2
= Ilmsinx : 0g(l+smx)+4 og(1-sinx) - 1~sinx+(
34, J’L
sinx-+sin2x
Sol. Let /=[— a == |
sinx+2sinx.cosx smx(1+-2005x)
Now, Put f =cosx = df=—sinxdx = Tdr =dx
Sinx
—dt dt dt
¥= : =— Sl=—font =
jsin?x(1+2¢') J'(l—coszl)(l-&-Z!) j(1-1r3)(1+2x)
1 A B C
()

= (1=1)(1+1)(1+21) i 1+t Y
= A(+1)(1+20)+ B(1-1)(1+20)+C (1-7) =1

Put 1+1=0 = ¢=-1; A(0)+B(2)(1-2)+C(0)=1 S5==

Put 1-1=0 = 7=1; A(2)(3)+B(0)+C(0)=1, ::»Az%

Put 14+2/=0 :t:——;, A(‘0)+B(0)+C[I~£]=l :>C[%]=l :>ng
. 1 I 1 1 1 4 1
F tion (1 t =——— —
RESLIC (—F)(1+21) 61-1 2141 3 1+2
E j—;l-——-dr:l WL o L Ldt+ij-l—dt
(1_;)'(”2;) 6711 29 1+¢ 3°1+2¢
=%iog-(i—l)%log(l+t)+%log(l—+2‘)+6'
=] 1 2 . .
=?log(}—r)—Elog(1+1)+-3-log(1+21}+c @
=5 Iédx =_—llog(] —cosx)—llog'(l -rCOSX)-I‘EIOg(l reosx)+C 60 ;\\'CJ
sin x+sin 2x 6 2 3 O

X

~ <
s e & Q&Q’
Sol. Let = Ix—zafx, Put ¥ : , where 7= x %\® %‘

¥ -xr-12 F-r-12 £-1-12
P __A B a . OQ &Q
£F—1-12 " (1-4)(1+3) 1-4 143 \\\ @fb
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L A(1+3)+B(1-4)=1
Put 1+3=0 =>¢=-3; 4(0)+B(-7)=-3 = B:—:;-

Put1-4=0 =1=4, A(4+3)+B(0)=4 :>A=%

! 4 1 3 1
e )(;+3)=?1_4+"f‘;+3
=5 dx=— Sl
'[(x 4 x +3) j j (J§
4 1 x—2 x-2 Jg i &
=?El gx+2 ?J_tan J_+C_ ( +2]+—7-tan :/-_5-+C
e
Let 1~f75 +1)(x2+9)(x2+16)
I_j(x2+1) s +9)(x2+l6)dx
Again Let x” =/
£
4 =j(z+1)(z o)1)
r P A < .
918 () 09 a5 @
& _A(t+9)(1+16)+ B(r+1)(1+16) +C(1+1)(1+9)
(1+1)(£+9)(1+16) (1+1)(r+9)(1+16)
£ =A(t+9)(1+16)+B(r+1)(1+16)+C (1 +1)(¢+9)
Putting 7 = -1

(-1) = A(-149)(~1+16)+ B(-1+1)(-1+16)+C (-1 +1)(-1+9)
1=A(8)(15)+0+0
1=1204

_ L <

120 .
Putting 1=-9 60 c’)\\o
(-9) = A(-9+9)(-9+16)+ B(-9+1)(=9+16)+C(-9+1)(-9+9) <@ &(b

81=0+B(-8)(7)+0
(5)0) 3 on

81=-56B %
Iy W OQ QQ

56

Putting 1 =-16 @ \/@
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(-16)° = A(~16+9)(~16+16)+B(~-8) B(~16+1)(~16+16) + C(~16+1)(~16+9)
256=0+0+C(-15)(-7)
256 =((105)

._256
105
Putting the value of A, B and C in equation (i) we get
r A B £

((+1)(1+9)(1+16) (1+1) (1+9) (1+16)

r H. 4 B C
I(f+l)(t+9)(r+l6)d1_I|:(I+1) (1+9) (r+16)]dt
1 -81 256 °
J[ 120 +[ .| 105
(1+1) r+9) 1+16

L 256
120 {(l+1)}* :+9) 705 I(H»lﬁ)

Putting 7 =x"

o= N ._1 ,ﬂ ?1 dx+256I 2] :
1204 x=+1 567 x +9 1057 x*+16
:L ,] _ﬂj 1 oi"+256_{ 1 (
1207 +1 56° % +(3)° 10572 4(4)

1 i g1 1 TS ) V. Ay
I =—ritan '(x)=—x—tan 3J+—><—tan — |+c

120 56 3 105 4 4
1 27 64 -1 ;
Izl—zatan x~§)-tan [;]-I-Etan [ijﬂ,
sin 2x
I(l—cos2x)(2—cos 2x) >
sin 2x
Letul= -[(1—{:052}:)(2—c:crs2:r)a€’t
—dt[2
Put 1=cos2x —=>df=-—sin2xdyx; J.(l l)(?. ‘) 2‘[(’ 2)(1 t) 60 ;\'\06
] e (D L A(1-1)+B(1-2)=1 < O
(£-2)(1-1) -2 1-1 6 &(b
Put1-1=0 =r=1, 4(0)+B(1-2)=1 = B=-1 (& Q
Put1-2=0 =>1=2; A(1-2)+B(0)=1 =>4=-1 %\ %‘

1 =i N N
From (1), (1-2)(1-1) t-2 1-¢ ‘\’\\O @é
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1 1 1
= -[(1—2 (l—t)dr_-..z—rdH t—ldr

=—log(2-r)+log(1—1)+C =log(t-1)-log(2-1)+C

,f sin 2x
(1-cos2x)(2-cos2x)

dx =log(cos2x—1)—log(2—cos2x)+C

58. ———lX
J'(l—x)(l+x3)
s A Bx C
Sol. Let = d
= (lfx)(l+x2) l-x-'-]+3r"-|-l+x2
= 2=A(1+x*)+Br(1-x)+C(1-x)
Putting x=1, we have 2=24+0+0
=.4=1
Putting x=0 wehave 2=A4+C
=>C=2-4=€=2-1=1
Putting x=2 wehave 2=54-2B-C
= 2=5x1-2B-1 =2B=2=>B=1
) 2 gy e % 1
C(-x)(1ex?) d-x 14X 14X
Integ’rating both sides we have
dx x dx
J'(l x) 1+x jl—x_'--l.lwwvc2 Il+x2
=—Iog|1—x|+510g(]+x3)+mn" *+C
2x” #1
59. ITQ&
x"(x +4)

Sol. Lekl= jﬁa&

(x +4)

Again Let x° =1

2l A, B o

((t+4) t (1+4) 7 :

(2;+]):A(r+(4)+;9(r) @
H1+4 i(r+4 * O
2 +1=A(1+4)+B(1) QGO (?)Q
Putting 1 =4 6 &(b
2(-4)+1=A(-4+4)+B(-4) (& Q

N o

-8+1=0-4B %
~T7=-4B
7 O

B =-:I- .%\\ @@


http://cbs.wondershare.com/go.php?pid=5239&m=db

(%)

Remove Watermark

Wondershare

PDFelement

https://millionstar.godaddysites.com/

Putting 7=0
2(0)+1=4(0+4)+B(0)
1=44
sk

-

woattl A B
t(1+4) ¥ (1+4)

1 7

A : o 2%+l 4 4
Putting the value of 4 and B in equation (i) we get =2y 4
t(t+4) 1 1+

1

i

I 21+I J- 4 Z

t(r+4) t+4
Putting 7 = x*

I 2x +1 1(114 7;4']
- + 2
x +4 X5 &5 14
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L IONS
" EXERCISE 4B (Pg. No.: 770) [
Very-short Answer question
Evaluate:
1. J‘x“‘s dx
) P 3
Sol. Let I=[x*de = I= +¢ o I="—+c=—-—r+c
—-6+1 -5
1
2. J;+— dx
(%)
32 172
Sol. Let /= X+ e = I=|¥" det a!r y Ja® 40
° I[J- 1 I f 32 12
~x3'3+2x”+c=%x3'2+2\/x+c
3. jsm3xdx
Sol. Let /= [sin3edke v 1=-"" ¢
»*
4, dx
jl-l-x3
Sol. Let ] _J'-———-dx Putl+x' =t = 3 de=d( > x a‘ir:%
= J= jl dt = I=110g|l|+c Izllog'|]+x3|+c
3 3
X | L
3sin” x
2cosx 2 2
Sol. Let [ = j e = Izjjcotxcosecxcir = Izj(—cosec x)+c
3sin’ x 3 3
-2
. I=—cosecx+c
; I (3 sing—2)cos¢
) (5 —cos” ¢— 4sin¢')
3sing—2 3singg—2
Sol. Let /= | ( als )c?sé = | ( smé, Joosd 4
5—ms‘¢~4sm¢) {S—(l-sin'gﬁ)—étsinqﬁ}
-f (3sing—2)cos¢ s i J. (3sing—2)cos¢ - @

5 1+sin’ ¢— 4sm¢)

sin” ¢ —4sing+4 . 0
Put sm¢ I = cosgdp=di 60 ,\\
Niie @ Q{b

t —4r+4

Let 3r—2=A— (z- 41+4)+B = 3-2=A(U-4)+B = H-2= 2Ax-@ Cb_
Equating co-efficient we get, 24=3 .. :E&_4A+B -2 :>~§Q2+4
&
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e I,4(2: 4)+B » :”'z“’.‘. 214

_ f+ _[ dt
£ —4r+4 F-41+4 £ —41+4

= !:%I,+413 ()

2"'4 .
I =|— di, Putt - —4t+4= = (2t—4) dt=
=l e y = (u-4)di=dy

= 1;=f9§ = I =log|y|+c, = I =log|r-4r+4|+c

= I, =log |sin2¢5—4sin¢+4|+q

1 1 1
Iz_!13_4[+4 dil = Iz—j(l——z)zdt = IZ—-"E'FC:

1
sing—2
Putting the value of /, & 7, in equation (1)

v il +e,

= I=—lo sin” ¢—4sing +4 |- +c
gl i ¢ I sm¢ 2

I:E-Ilesinz<D—2.2.sin<b+22|— - 4 e
2 sin®-2

= %-loglsin@—ﬂz—sin;_2+c

= 3 log [sin®—2|—— = +c
sin®-2

=3 log [sin®-2|- E &
sin®-2

1:%10g|sin2¢—2gin¢+22|-— ——+c

sing-2
: 4
. I=3log|sing=2|—— +c
sing—2
7. jsinzxdx
1- cost

dx

Sol. Let [ = jsnn xdx« = I= I

sin 2x x sin2x " O
= 1=EI(I~c052x)dx 2y !:%[r- - :|+c I=—~—2+c 60 c’)\'\

2

g [loex) S
e 2R

Sol. Let I = j'('°g x)

N &
dx, Put logx=t1 :>xafx dt Q &Q
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Sol.
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Sol.
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Sol.
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3 3
siffa it o gtoe)
3 3
I(x+1)(x+logx)2 "
x
Let I_J'(x+l)(x+10gr) dx, Put x+logx=t = [Hl]dx:dr — x4l &
X X %
3 3
= !Zj!:-d’ = I:r—+C [:—(X‘Flﬂgx) +c
3 3

sin x
j dx
1+cosx

Let I:I s de, Put 1+cosx={ = -sinxdcx=dl = sinxdx=-dl
I+cosx
di .
= 1=_IT = I=-log|t|+e r F=-log|l+cosx|+c
J-1+tanx
I-tanx
smx
i e J-1+tanx e J- cosx I:J-cosx+sTnxdr
l—tan x _sinx CosX—sinx
cosx

Put cosx—sinx=¢ = (-sinx—cosx)dx=dt = (sinx+cosx)dx=—dl

= For— ﬁi_{ = I=-log|t|+c . I=-log|cosx—sinx|+c
J‘l—cotxa&
I+cotx
l_cosr
Let[:jl_omxdx /- ,[ 5‘“"0&- e 0| jsmx cosx
1+cotx smx+cosx

sm X

Put sinx+cosx=¢ = (cosx—sinx)dx=df = —(sinx—cosx)dx=dlf = (sinx—cosx)dx=—dr

= !:—I%{ = !=—log[t|+c !=—log|sinx+oosx|+c
I 1+c01_x d
x+log (sinx) @

i 1+cotx 0 ’\O
Let ] J.x+log(sinx)dx @6 6\'

Put x+log(sinx)=1 = [1+— cosx]dx dt = (1+cotx)dx=dt ’\(&6 Q

Sin x

=% F= . = I=log|t|+c .. I=log|x+log(sinx)|+¢c %
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Sol.

16.

Sol.

17.

Sol.

18.

Sol.

19.

Sol.
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Il—smgx o

x+cos x

Let / = Il S Ay dx, Put x+cos’x=1 = 1+200$Jr(—sxrur)--ﬁ = (I=sin2x) dv=di
x+cos’ x dx

:;.{:-‘T = I=log|t|+¢ .'.[=log|x+c053x|+c

Isccz (logx) ™
¥

LetI= Iix)afx, Put Topr=1 =5 —elwesdk
X

=% IzjseC“(r)d.f = I=tan(t)+ec & I=tan(logx)+c
jsm( a.n x)ak

1+x°

s 2ta x
—_[m gk Put 2tant%=1 1 BN 1,_a€:c=ﬂ
b X 2

= I:jsin(:)% = 1:—%ms(2tan"x)+c ]:—%cos(2tan"x)+c

Itanxseczxdx
(l—tanzx)
Let [ = Ide Put 1-tan’x=7 = —2tanx sec’ Jr—ﬁ = tanx sec" x&‘.’x-—ﬂ
l1-tan" x dx 2

= 1:!7(-—2J = 1=—%log:-]-t[+c f:~%lo‘g|l-tan2x|+c

o
J.x2+1d¥

Let I= j’x LI :1:]*1114;2‘& :>1=j;+l

= !:Ix———lM dx+2tan'x = I:I(xz—l) de+2tan'x o1 :XTS—x+2tan"x+c

(x‘T + l) 3

Itan” I—s?n-x &
I+sinx

N 4 ,]—sinx
Letl-jtan I+sinxdx 0@

: O
. S &

COS;“Sin—z cosf—sing @ (b
= I=|tan’' || —=—=| d&x = I=|tan"'| —=—=|dx
I cos§+sin§ I cos > +sin K@ Q&

— . x
Dividing numerator and denominator by COSE we get,
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Sol.
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Sol.

22.

Sol.
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Sol.
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X
P ]“tﬂ.ﬂi 5 T ox
I:Itan x dc o I:Itan tan ?—5 dx

1+tan—
2
= I= f[——;}dx = 1-;x—%.§+ !_%—%:ﬂ:
Ilog 1+x‘)dx
Let I=Ilog(l+x3)dr

= !=Iog(1+x2) Im‘_j-[d{log(ux:)}Xd(1+x2) I‘ﬁ}dx

d(1+x=) dx

dx

:>!=log(1+x:).x—j : Joxcd = I= xlog(1+x 2!

1+x* x> +1

I = xlog(1+x%)- szl)ldx = I=xlog(1+x")- ji ::dx 2j'x b
= xlog (1+x°)=2fde+2 tan" x+c - I=xlog(l+x?)~2x+2 tan" xc
[cos xeos3xdy

Let I = [eosxcos3xds = I:%I2cosx cos 3 xdx

= Iz%j{cos(x+3x)+cos(x—3x)} &)\ 1 =%I(cos4x+c032x) dx

5 s 1[ sin4x L sin 2x L—c 5, sindx » sin2x |
2| 4 7 8 4
Isin 3x sinx dx

Let I=Isin3xsinxdr = Iz—;—IZ sin3x sinx dx

= 1:%!{005(3x—x)—c05(3x+x)}dt = 1=%I(m52x—cos4x)dx

2 4

1| sinZx sindx sin2x sin4x
I =— +é & I=

T2 4 8

jxe-dx

Lot d={-25 & = e{&}ch :”:Iex{L_ ! z}aﬁr @60(?)\\

(x+1)

where f(x)=—— = K
here f(x)=— F(x)=~ G 1) %,\fb N
— Izje"[f(x)Jrf’(x)]dr = I=f(z)+e . Izex.ﬁJrc OQ &Q
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24, [e* (tanx—logcos x) dx
Sol. Let /= [e"(tanx—logcosx) dx
where f(x)=—-logcosx, f'(x)=tanx
= Izje"[f(x)Jrf'(x)]aEr = e'f(x)+c .. I=—e"log(cosx)+c

25._[1abr

1—-sinx
Sol. Let [=[——dr = I=[———x 130X g _, j_[LHSOX 4
1-sinx l-sinx l+sinx 1-sin" x
:>1=j-1+s},nxtir - !=[ I2 dx+I smﬁx 2
cos™ X * COS" X Cos™ X
=5 I=jsec2xdx+jtanx secxdx . I=tanx+secx+e

26. J'x cos(xz) dx

Sol. Let I:j'xcos(xz')dx, Put X*=t = 2xdv=dt = xdxz%

= !=Icos(r)A% = I:%jcos(r) dt = I= 1sin(.‘)ﬂr I=%Siﬂ(r3)+(‘

~2
cotx
27, dx
jdﬁnx
cot x cos X cos X
Sol. Let [ = i = Izs|——d . = s =
J.\fsinx '[sinx sinx J.(sin x)
Put sinx=/ = cosxdx=dI
2k
d’ ~2i I 2 _2 _2
> I=le= = I=|%dt = I=——+c = I=—f%+c .. 1I= +e
fia = 1=] T " T

sec’ x

= I cosec” x e

1

sin” x

Sol. Let /= P = =[S g o = [T = = funxax
COsEC X COs X
sin” x
= Izj(sec"xfl)d.x o I=tanx—x+e¢

29. Isin" (cosx) dx

Sol. Let / =Isin"(cos x)de =1 =J'sin" lisin[?;-r——-x} dx

o <

=% I:j(g—xjdx =5 [=§.x—x72+c l=§x—x2 +c K@ Q

ol e
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Sol.

31.

Sol.

32,

Sol.

33.

Sol.

34.

Sol.

35.

Sol.
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- 1 - 1 Jx+2 -J;T

LetI-j\’x+ Z+x+] # :>!_J‘Jx+2+\fx+l Jx+2 x+1
P o s SN 2 B I O
(Jx+2 (Jr+1) (x+2)—(x+1)

2 1 342
=5 III\/I+2 dx—I«JxH dx = s (x;g (x;g +c
=2[(x+2)* ~(x41)" J4e
2

J'Z"dx

Let 1=j'2’fdx o
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