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

EXERCISE 15A (Pg. no.: 762)
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Put x-4=0 = x=4; A4(0)+B(0)+C4(4-2)=1 = C.4(2)=1,(*=%
Put x=0 = A(0-2)(0-4)+B(0)+C(0)=1 = Azé
1 (1 18 .1 1
Now,F ion (1), ————=————. -——
SR x(x-2)(x-4) 8 x 4 x-2 ¥4
1¢ 1 1 1 1
:Im _—I— ——Ix > +-§jx_4afr=§Iogx—zlog(x—2)+§log(x—4)+c
2x—1]
5 di
j(x~1)(r+2)(x—3)
2x -1 2x-1 A B &
Sol. Let /= .
b [ 17 L e e e e (I

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

= B(-3)(-5)=-5, B=—

3
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 = 4=——

2x-1 =1 L 5% 17
(x-1)(x+2)(x-3) 6 (x~1) 3'x+2 2'x-3
2x -1 el o Ty ] 1

1
=—|—dx—— dx+— | ——dx
:I(x—l)(x+2)(x—3) 6dx 1 3dx2” 2033

Now,From equation (1), we get,

=_—]log(x—l)—llog(x+ 2) +llog(x =3)+e
6 3 2



2x—3
s J.(;(-2—1)(2”3)

2x—3
(x*=1)(2x+3)
12x—3 _ 2x-3 __4 " B n R ()
(¥*-1)(2x+3) (x-1)(x+1)(2x+3) (x-1) (x+1) (2x+3)
= A(x+1)(2x+3)+B(x-1)(2x+3)+C(x-1)(x+1)=2x-3

Sol. Let / = j

Put

Put x+1=0 =>x=-1; A4(0)+B(-1-1)(-2+3)+C(0)=—2-3 .. B:%:%
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Put 4+x=0 .. x=-4; A(0)+B(5)=-8+1=-7 .. B



15.

Sol.

16.

Sol.

17.

Sol.

2¢x+1 _3/5 17/5

From equation (1),

_—log(] x)——log[4+x)+c

(1—x)(4+x)_l—x_4+x
2x+1 3 1 7
s T
:—%[310g(1—x)+710g(4+x)]+c
I 2x [
(x3+l)(x3+3)
Let 1:[-—2"—-dr

(I+x3)(3+x2)
Put x =1 = 2xdx=dl

Y SUY S
(l+t (3+1) 29| 141 944
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Put 1+2=0 =>1=-2; A(3-2)+B(0)=1 - A=1
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Put 1+3=0 =1=-3;, 4(0)+B(-3+2)=1 =>B=-
Put 1+2=0 =r=-2; A(-2+3)+B(0)=1 > 4=1
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= A(r+1)(1-3)+B(1-1)(1-3)+C(t-1)(t+1) =1

Put 1+1=0 =t=—1; 4(0)+B(-1 1)(-1-3)*C(0)=1 = B(-2)(-4)=1 :B:%
Put t1=1=0 =1=1, A(1+1)(1-3)+B(0)+C(0)=1 ::-A:%I

Put 1=3=0 =7=3; A4(0)+B(0)+C(3-)(3+1)=1 = C:%
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= _[ 2loggg —Elog(ZIng—3)+Elog(logx+l)+c
[2(logx —logx - 3} 5 5
Icoseczx
1-cot” x
Let I:IMQ& Put cotx=f = —cosec’x=— => cosec” xdx =—dl
l—cot™ x
el = [=—I ! ~dt = [=—1 AL +c=—ll Lryotx +e
= 1-1° l-cotx 2 l-cotx
J- sec’ x
tan’ x +4tan x
Let 1:]‘3&“'__
tan” x+4tanx
Put tanx =1 =>df=sec’ xdx; sz ,df : 1=I——fL
r+4t 1(!‘-}-4)
1 A 1+
Put —— B & sl
t(z"+4) T F+a
= A( “+4)+(BI+C)!ZI. Put 1=0, 4(0+4)xB(0)=1 :A:%
By, Equating the co-efficient of #* and constant here, 4 +B=0 = i+B=0 S Bz%l, C=0

11

1

1
e B i 1 —dr=||—- =— d——
rom equation (1), we get, J.r(rz+4) t f 3 r+ ; T3 J' Ir =
—%Iogt—z_—log( z)+C, where Z =1’ +4, Z—f:Zrdr

= %I(}gf—%lag(r2 - 4) +c

1 &
:—lo tanx——log(tan" x+4)+¢
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sin 2x
24.
j(l+s,in.\r)(2+s‘.in.1vc)

2sinx.cosx
sinx)(2+sinx)

Sol. Letfzj(H
Put f=sinx = df=cosxdyx; !:I—(1+r)(2+1]d{
ot . __ A B
(1+0)(2+1) 141 2+1
Put 2+1=0 =>r=-2; A(0)+B(1-2)=-4 =>B=4
Put 1+1=0 =¢=-1; 4(2-1)+B8(0)==2 =>4=-2
2 32 4
(1+2)(2%1) 1+1 2+1

sl 1) s A2+1)+B(1+1) =

.. From equation (1), we get,

dr+4_f§1—!-dt =-2log(1+1)+4log(2+1)+c
+

J‘(1+r (2+1] -[

J~ sin 2¥.dx
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8
25, Imdx

=4log(2+sinx)-2log(1+sinx)+c

e _ s P S
*ej-(';:—l')-t&, Putr=e" = dt=e"dx; I—J[(f-—-l)

1 A B

t == - oo A(t-1)+Bt =1
1(t-1) ¢ = ®) bp-iige

Put t=1=0 =>r=1; A(0)+B.1=1 = B=1

Put1=0;, A(0-1)+B(0)=1 = A4=-

Sol. Let 1:]‘

A
t(t=1) 1 1-1

(_1) —I dt+J' t=—logt+log(1-1)+c= Iog—l+c

~. From equation (1), we get,

=

I = :
So, Imafrzlog{ e J+C:log(l_g_x]+c
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26. jx(x4 )

Sol. Let /= J’—l) Put 1=x'—1> 4x’dx=dl
x po—

xdx 1 ¢ dt
e

1 A B
Put =— (1 = A(t+1)+Bt=1
! ((t+1) 1 1+]1 ) (1)
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Sol.
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Sol. Let / :I

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

1 1 1
t(t+1) 1 t+1

ii!’(f—lﬂ)d’:%'[[} H])a’r —[logr log(t+l)]+c
= jx—(f—_l):%[log(x‘—l)—log(x‘—l+l)}+c

:i[mg(x“ = 1]-logx"‘:|+c :%log(x“ —l)—%4]0gx+c

.. From equation (1), we get,

dx 1 )
So, Im :-Zlog(x"—l)—logx+c

l1-x
Ix(l—Zx)

Let 1= j

—x’ +1 x°+1 X —i)
x(- 2x+]) I~x(2x 1) _Ix(2x 1)

- 3

1
sx—1
B I S PO P N )
= 2 x(2x-1) 2J.dr ZIX(Zx—l)dr Ix(Zx—l)d

| 2x—1
dogldf | PP NS ()
24 2x-1 2 2 2
A B

1
- ——-——-(fx1 t = —
: '[x(2x—1) P x 2x-1

.2

= A(2x-1)+Bx=1,Put 2x-1=0 :x—%, A(O)+BG)—1 =it=3

Put x=0, A(0-1)+B(0)=1 > 4=-1
gl &
x(2x—1) x 2x-1
2log(2x -1
,2log(2x-1)

.. From equation (2), we get,

1
= -[x(Zx 1) _—j
:Iog(zx—l)—legxﬂ:

From equation (1),

1 :—;-x+%log(2x—I)—iog(2x—1)+logr+c :—;-x*%log(l— 2x) +logx+c¢

x> +x+1
I(x+2)(x+1)2

X 4x+1 X +x+1 A B e
—F—  dx, Put == + S & =
(x+2)(x+1) (x+2)(x+1)" (¥+2) (x+1) (x+1)

wi(F)



= A(x+1)" +B(x+2)(x+1)+C(x+2) = x> +x+1

Put x+1=0 =x=-1; A4(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

Cax+l 3 2 1
(x+2)(x+1)" (x+2) (x+1) (x+1)

.. From equation (1), we get,

So, [ [ e ot [— i
(x+2)(x+1) (x+2) x+1 (x+1)
1
=3l 2)=21 1)———
og(x+2)-2log(x+1) e
29, sz—+9,dr
(x+2)(x-3)
Sol. Let!zj.——zikg——,dx,Put LLE —= . - = + £ > ..(1)
(x+2)(x=3) (x+2)(x-3) (¥+2) (¥=3) (x=3)
= 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:%:é
By, Equating the coefficient of x*, we get, A+B=0 :>—;—+B=0 =5 B:—-;-
: 2x+9 1 1 1 3
.. From equation (1), we get, —=— mme——dt -
(x+2)(x-3)" 5 x+2 5x-3 (x-3)
[ Y 15 SR U 8 EY S B
(x+2)(x+3) 59x+2 59 x-3 (x-3)
:%Iog(x+2)—%iog(x—3)—xi +c
30. j'x—“——dx
(x-2) (x+3)
Sol. Let 1=j—JLm, L L. D NS P (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
Put x-2=0 =>x=2; A4(0)+B(0)+C(5)=5 =>C=1

Put x+3=0 =x=-3; A(-3-2) +B(0)+C(0)=9+1=10 :>A=—12?=-§— :Az—i—

w | o

By, Equating the coefficient of x*, we get, A+B=1 :3§+B =]l =B=1= %

#ai B 0 1 1
(x-2)2(x+3] 5x+3 5 x-2 (x*2)3

.. From equation (1), we get,



x +1
> leyen) i e '..x i

:;10g(x+3)+§log(x—2)—x_2+c
741

31. j&dx
(x+3)(x-1)

Sol. Ir—ﬂjdr. el A B L W
(x=3)(x-1) (x=3)(x-1)" x-3 (x-1) (x—1)
:>A(x—l)z+B(_x—3)(x—1)+C(x-3)=12 +1.Put x—1=0.x=1
:>A(0)+B(0)+C(1—3):1+1:C:%z—l.

Put x—3=0,x=3.4(3-1) +B(0)+C(0)=9+1.
A(4)=10 A= 1—49 :% . Equating the coefficient of x°
A+B:1:>E+B:l::.8:1—§:_—3,
2 2 2
me(i)j"—“dx 2T g d —dx—j e
(x 3)x ) 29 x— 3 x—1 (x—-])'
5 1
=Elog|x*3|—510g|x~]l+;_—]+(‘
x> +x+1
32 ——
I (x+2)(x*+1) :
X +x+1 ’+x+1 A Bx+C

X2 +x+1
Sol. I(Hz) x H)dx‘.Let f_j(x

= = e o
+2)(x"’+l) (x+2)(x3+l) (x+2) x*+1
:>x“+x+I:(x"+I)A+(Bx+(‘)(x+2):brz+x+l:Ax3+A+Bx2+(.'x+28x+2(.'
>x* +x+1=(4+B)x’ +(C+2B)x+(4+2C).

.. Equating coefficients A+B=1_.. (1) A+2C=1=2A4=1-2C ....(ii)
1-C

2B+C=1=22B=1-C=B= 5 ....(iii). Putting in equation (i)

1-C

we have ([—2(’)+ =1:>2—4C+I~C:2:>3—SC:2:>-5C=—I:C‘z%

and 2}3:1—l:i:>8:E andA=l—2xl:1—
S 5 5 5

w |t
| w2
-

2 ]

T X’ +x+1 B A Bx+(1
= J-(x+2)(x3+1) dx_'.'(x_z)dHI X +1 __I "'+2)dr I x H




“_I b 2x+1
59(x+2) 59x+1

. et
'1"J‘x3+l_-[x +1 -[

1 B s -
j(xi;)r(:kﬂ) -"Slloglx+2|+§[log|x +1|+tan ‘x]+(.

dx =§log(x+2)+%)’,

3 5 | 1,
= glog|x+ 2| +—log|x - l| +tan 'x+C

3. /=
I(2x+l
Sol. Let /= j' e, Pt — e 8 B (1)
(2x+1) (2x#1) 2x+1 (2x+1)
Put 2x+1=0 :>x:-%; A(0)+B=-1 =>B=-1

By, Equating the coefficient of x, 24=2 = 4=1
2r 11
(2x+1)° 2x+1 (2x+1)

.. From equation (1), we get,

2x B . 1
- j(zxnfmjzxﬂcﬁ I(sz

. : —l{IOg(2x+l)+

2 +2(2x+1) 2 2x+1

34 I 3x+1
(x+2)(x-2)°
3x+1 A B C.
—= + - -
(x+2)(x-2) x+2 x-2 (x-2)

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 Sux=-2; A(=4) +B(0)+C(0)=-6+1=-5 = 4=—

= log|x +1|+ tan‘T+( —log|x +l|+tan x+C,

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

=

=5
16

By equation the coefficient of ¥, we get, 4+ B =0 :>§+B=O 33:%

I D e ol 1
fl= 6log|x+2|+16log|x 2[ 4(x-2)+

S5x+8
35. | ———dx
IX2(3JC+8)
Sol. Let{:'[fl’_”‘(’&‘Put Sx48 A BrC
x* (3x+8) ¥(3x+8) (3x+8) ¥

Ax® + (Bx+ C.')(Bx +8) =5x+8

(D)



36.

Sol.

37.

Sol.

Put 3x+8=0 :>x:—§; A(ﬁ}LB(O):S[—E]H}—_40+24=£
3 9 3 3 3

9/3 3 64 4 4

A[ﬂ] -16 -16x3 3 3
By, Equating the coefficient of x* and constant term,
A+3B=0 :>—%+33=0 = 33:% 33:%, 8C=8 =C=1

1
frs8 <3 1 4

x:(3x+8) 4 3x+8 x

x+1

.. From equation (1), we get,

I 43 == log("x+gj+lji,dr+fi,dx:~_—liog(3x+8)+llch—l+(‘
(3x+8) 4 3 47 x° ¥ 4 4 7
ISx'718x+17
(x-1)°(2%-3)
Letfz_[w  Put 5x'—]8x+l?: A i B % () . ()
(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. 4(0)+B(0)+C(2-3)=5-18+17 =C(-1)=4 .. C==4

Put 2x—3=0 =x=>; A[i-lJ +B(O)+(_.'(0)-5[i] -13[1]”7
2 2 ' 2 2

(
=5 A[1J+O=S.2—27+1? =4 l):ﬁ—lo_é ol =15
4 -+ -+

4, 4
By, Equating the coefficient of x*, we get, A+2B=5 = 5+2B=5 =2B=0 = B=0
.. From equation (1). we get, S =1yt 17 =3, 1 +0-4. : -
(x-1)'(2x-3) 2x-3 (x-1)
_[5" i = 5[ —dx—a[— it = 2log(2x~3) +——tC
{x-1)"(2x=3) 2x-3 (x-1)° 2 x-1
8
——
I(x+2)(x3 +4)
8 8 A  BxxC
Let | = | =————=dx;Put - = + - sl
¢ '[(x+2)(x2+4) (x+2)(x‘+4) x+2 X" +4 M

= A(x*+4)+(Bx+C)(x+2)=8
Put x+2=0 =>x=-2; A(4+4)+0=8 = A4=1
By equating the coefficient of x* and constant term, 4+B=0 =1+B=0 = B=-1
44+2C =8 =41+2C=8 =2C=4 =C=2
8 1 —X4+2
) = A 5y
(x+2)(x'+4) x+2 x +4

From equation (1), we get,



X |

8 1
dx:-[x+2dx_-[x2+4dr+2-[x3 +4dx

5 Jl(ar+2)(:r2 +4)

I=log(x+ 2)—%10g(x2 +4)+2.%tan"%, where 7=x"+4

8

dx = log(x+2)—%10‘.{2,(;»(2 +4}+tan' %

8. | i S

Yo +x-1
Sl Tk == 3x+5 e = 3x+5
e L= Ix"(x—l)+(x—l) o J'(x—l)(x3+l)
Put 3x+5 A Bx+C e

2= —
(x—l)(x"+1) x=1 x~+1
= 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=-1
3x+5 4 —4x-1

(x—l)(x2 -t-l) _xflJr x*+1

3x+5 I X 1
= Jeypm et e sy

:4]0g(r-l)—.§.10g(x: +1)_tan--|x+C:4IOg(x_l)_210g(x.‘.J‘_])_tan..lx+C

.. From equation (1), we get,

dx

2x
» [EEa®
2x 2 s : .L_
Sol. Let [/ = md—\‘, Put 1=x :>dr—2xdx, J-(f+1)(f+3)
1 4 B (D)

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

Put 1+3=0 =1=-3; A(0)+B(-3+1)=1 :,B:_.};

Put 1+1=0 =>r=-1, A(-1+3)+B(0)=1 :A:%

111
(r+1)(143) 2 1+1 2143
1 1 1

1 I I I
——di =— | —dt —— | —di =—1 (+1)——I 1+3)+C
- I(r+1)(r+3) gl gt gl

From equation (1), we get,



2 1 . 1 ,
= J-(x:__pl)gxz_+3)‘dr:510g(x +1)—Elog(x +3}+C
x2
40. Imdf
- x 1 A B
Sol. Let ]_J-(f_—l)dx’ Put (Z-1)(x*+1) (=D)(+) FENT -

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

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

b | —

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

b | —

t :}_ 1 +l 1
((=1)(t+1) 271-1 21+1

From equation (1), we get,

x e 1 L d
- '[(x:—l](x2+1)zasz—ldr-l-aj-xg+Idx

1 x—1. 1 4 | x—1 4 .
=— —1log +—tan  x+(C =—log——+—tan  x+(
2 2.1 x+1 2 4 “x+l1
dx
41. .
23
dx 1 1 A Bx+C
Sol. Let /= [——, Put ——= i . (1)
x’ -1 x -1 (x—l)(x‘+x+1) x—1 x*+x+1

=> A(Jr2 +x+1)+(Bx+C)(x—l):I

1
Put x—1=0 =>x=1; A(1+1+1)+0=1 .. A=—
o
By, Equating the coefficient of x* and constant term, A+ B =0 :>%+B:0 & Bex
A4-C=1 =aC=] = :~l~~l:~£
3 3

; 1 1 1 37 3
From ation (1), we get, - =—. +—
equation (Eawe g (x—l)(x"+x+1) 3 (x-1) x*+x+

1 bl ke x oo
:[_j(x—l)(x:+x+])dx_3-[r—l 3Ix2+x+l 39 xF dx+1
1 1 p2x+1-1
- Elog(x—l)—gjx3+x+l
| 1
:EJ‘(I_I)‘JX:_EJ‘

Put7=x"+x+1 ::»dr:(2x+l)cir

1 1 rdt i 2 dx
I==log(x-1)——|—+| =——=
o (x—1)—¢ [ %+ 3]

1
o |

1
X' +x+1

aﬁ‘—%f dx

1
L +rx+1

2x+1

1 2
dx+gj dx—EI

P +x+1

X +x+1

d | —



1 1 1-4
==] -1)——logs+ .
ios(e-1)-glost+{ 5 f— m &
Fa gl 2| == ] w1
Z A2 2

dx

:%log(x—l)—%log(xuxﬂ) +%j AT
(x+1/2)"+[7j

| 1 1 1 x+1/2
=—log(x—-1)——log(x* +x+1)——. tan "’ +c
3108 (x 1)~ log( ) 2 B2 B2

=%log(x—1)—~;—10g(x3 +x+1)—7l-§-tan" 2—i‘./_-3-ﬂ+C

42. j‘dx

F 3

_ 1 i 1 __A | BxiC
41 (x=l) (- x+1)’ (x+1)(x*—x+1) x+1 x*—x41

Sol. Let A1)

= A(x:~x+1)+(3x+(.‘)(x+l):l

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:O :>B:~%,
A+C=1 :%4—(‘:1 :)(.':1——;-:§

1
3

. From equation (1), we get ] N
- ) C(x+D)(x?—x+1) 3(x#1) X -x+l

1 1 1 1 : - b 1
= j(x-H)(x2 —x+1)dx_§-|'mdxh§-|-x3—x+1dx+§'.'x:—x+1

1
 —x+1

2x—1+1

> dx
x —x+l1

=%10g(x+1)—%j dx+§‘[

1 1 2x=1 1 1 2 dx
—Elog(x+1)—gjx2_x+ldx—gjx:_x+]cix E-‘xz—x-t-l
1 1 . % 7 dx
- glon(r+1)glog(¥ 1) (3|
1 1 ' o 1 dx
:Elog(x+1}—glog(x'——x+1)+5j ) : (l): (]]3
X¥r=2. =%+ = — | +1
T a) 13
=liog(x+1)—llog(x3—x+1)+lj L -
3 6 2 1Y (BY
—_ + -
(-2) {2
1
qiim

| 1 5 1 1
=—log(x+1)——log(x —x+1)+—. tan”' 2 ¢
e e e L e e



:%10g(x+1)—%log(x3 —x+1)+%tan' Tﬂ';

dx
43- .‘—
I(x+l)’(x3+l)
dx 1 A B Cx+D
Sol. d= - ; - = > =
ol Let ‘[(x+1)'(x:+1) Put (x+1)'(x:+1) x+1+(x+1)‘+x‘+l )

= A(x+l)(x3+l)+B(x3+1)+((‘x+D)(r+1)::1
Put x+1=0 =>x=-1, 4(0)+B(1+1)+0=1 :B:%

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

A+C=0 Q)
A+B+20C=0 :>A+2C=*—;— ...(3)
A+B+D=1
.. Solving (2) andlil), weget, -C=~ = C=-1, 4-2=0 - 4-1
3 g 3), we get, - ; = 5 2 =

A+B+D=1 :>—;—+-;-+D=l = 1+D=1 ..D=0

1
-—x+0
.. From equation (1), we get, ql - =l. ] +l. ! —+ 2?
(x+1)‘(x‘+l] 2wl 2 (x-z-l)‘ x+1
1 Le 1 1 1 1 X
= |————-—x-idh=— dy+— =tlx=——=dx
j(:r+1)“(x3+1) 2jr+1 ZI(JH-I)“' Z'fx'+l

1 2
:Elog(x+1)—5_:—zlog(x +l)+C

17

- I(2x+l)(x3+4)
- 17 17 __4_ Bx+C
sol. Le”_I(zx+1)(x’+4]dx' Put (2x+1)(x3+4) I+l P+ ~(1)

= 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
4A4+C =17 =24x4+C=17 .. C=1
17 4 2x+1
2 = + 2
(2x+1)+(x‘+4) 2x+1 x*+4
= [— dge=af a2 2 e+ [
(21+1)(r‘+4) 2x+1 x +4 x*+2°

.. From equation (1), we get,

dx

_4log(2x+1)

: Iog(,\rl +4)+%tan '1§+C = 210g(2x+1)—]og(x2 +4)+%tan"%+(_“



1
1 1 1 A B

ek Imaﬁr bt (x3+2)(x2+4):(r+2)(r+4) “142 144 =41

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

45. dx

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

Put 142=0 =r=-2; A(-2+4)+B(0)=1 :>A:%

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

From equation (1), we get,

1 1 1 | 1 dx 1 dx
DR [ R o Pev i v e

cd 1 i BBl il e L i3 Ii
=% 2tan .- 2.2.tan 2+(. J_t Nl —tah  —+C
x:
“ It
Sol. Let I'= J' A dx, Put L i = : where ¢ = x
' (@ +2)(x*+3) " (2+2)(x+3) (1+2)(1+3)° -

- (’+2)(1+3):r+2+;:§ (D)

= A(1+3)+B(t+2)=1
Put t43=0 >7=-3; 4(0)+B(-3+2)=-3 =>B=3
Put F$2=0 sst=-2 A(-2+3)+B(0)=-2 =4=-

t 23
(r+2)(1+3)_r+2 +3

From equation (1),

= "",,—{—;——dx=[ == = > = |dx
'[(x'+2)(x“+3) I x2+(\/f)i x3+(£)-
| Y - 3 5 X = i X
Jf ﬁ J§ J§+C J-tan JE-H/;MH J§+C
dx
47. =
[
Sol. Putt=¢e"-1 = e*=t+1 =dt=e"dx :~£=dx :i=a‘x :>_[ i 5=
e 1+1 (t+1)7?
Por— B DR ()

(t+1)* 141 P

— A(11)+(Br+(_‘)(:+l):1, Put 1+1=0 =t=-1: A=1



Equating the coefficient of #* and constantterm, A+B=0 = 1+B=0

U 20
(t+1) 41 P

From equation (1), we get,

——dr —d! —dt
:I(rﬂ) 1+1 ot

B log(!+1)—-j%di +f-:?dr ” log(!+l)—]0g{~%+(_‘

(1)

P

+C

~B=-1, C=1

+C

::>_|- : dv:loge‘—log(e‘—l)—
(ex—l
8. | dx
x(x'+1)
Sol. Let [ = J——— Put t=x  —=>dt =5x"dx :>i=dx
x +1] 5x*
j dt :l! dt :lj' dr
5x* F o(r4l) 57 e(r)
x(1+1)
1 A B
= — o o l :l
Put ) g (1) A(t+1)+Bi
Put t+1=0 =>7=-L A(0)+B(-1)=1 =B=-I
Put 1=0, 4(0+1)=1 = A4=1,
| T 1 1 1 i
== ———dt = | -dt — |——di =logi—1 1)+C =log—+C
r(:+1) t 1+1 DII(H-I) J‘I! It+1 b =~losar-lodl BUC ST
1 1 b o
= =—l +C o |——dr=—log——
I (1+1) Og I,\r(,wr‘+1) Sogx’+
iogx—glog|x2+[|+c
dx
49, e
Ix(x”-!vl)
Sol. Let /= J'——— Put 7= x° :>£:6x5 :>L2=dx
x +1) dx 6x
1 dt 1 ¢ dt
!: = — ——
I__@i__ 6fx“(:+1) 6It(r+l)
x(1+1)
e ey (1) = A(t+1)+Bt=1

((t+1) 1 1+1
Put 1+41=0 =>7=-1, A(0)+B(-1)=1 .. B=-1
Put 1=0, A(0+1)+0=1 = A4=1

o .
t(t+1) 1 1+1

From equation (1), we get,



50.

Sol.

51.

Seol.

dr__[ —di - j—dr_logr log(1+1)+C

=T i(+1)

ong+(‘

1
= fim ™ e

—_—log|x|—%log|x6+l|+c

I dx
sinx(3+2cosx)
Let /= _[ e Put f=cosx = df=-sinxdx = ‘,ﬂ =dx
sinx(3+2cosx)’ —sin ¥
dt dt ar dt
= - =— = =— - =— 2
I —sinx -[sin'x(3+21) I(FCOS‘ x)(3+2) -[(l—r‘)(3+2!]
sinx(3+2/)
Put k = 1
(1-2)(3+21) (1-1)(1+1)(3+21)
1 4 B _C

(1)

=00+ (3+20) 1-1 1+ 3+
(=) (1+1)(3+21)

= A(1+£)(3%20)+ B(1-1)(3+21)+C(1=£) =1
Put 14 r=0 =>r=-1; A(0)+B(2)(3-2)+(0)-1, B:%

Put 1-1=0 =¢=1, A(2)(5)+B(0)+C(0}=1 :;A:%

Put 3+2r=0 =t=—; A(O)+B(0)+C(1—3J=1 :(?('—SJ=1 el
2 4 4 5

L L . .
(1—1)(1+f)(3+2t)710']—r 2141 53+2

.. From equation (1), we get

dt =— —d —— dt
J‘(1 !(1+t)(_:+21) I 1+ 533+
& 4log(a+2{) dx
:——I = —l 1+f)————=+C =
10 o1+ loa(1+4) 2 Ismx(3+2(>osx)

=l_—;(1—cosx)+%log(1+cosx)—%|og(3+2cosx)+€

I dx

cos x(5—4sinx)
dx dt

Let [ = Put 1= di dx; I = |\—7—

“ Icosx(5—4sinx) R -[cos (5—41)
dt dt

1: —;
- I(1—s,irfx)(5-4r) J-(l—f)(s-m)
Put . = & - B + & (1)

(1-1)(1+1)(5-41) 1-1 1+1 S5-4¢



— A(IH)(S—4;)+B(1_;)(5_4,)+C(1_,3):l
Put 1+71=0 =1=-1, A(0)+B(2)(9)=1 33:%

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

Put5-41=0 =1=>; A(0)+B(0)+C (1—2) 1 :(?['—9]:1 HCs—
4 16 16 9

1 1 .1 1 -16 1
- =—, +—. - ;
~)(5-41) 2'1-1 187141 9 5-4f

From equation (1), we get, ( .

dt

ML

1-1 18M+1 9795-4

1 1‘[1153,r Lpl , l6¢ 1

16 log(s 41)
9

=—log(1 t)+—log(1 1)- &

= _?log(l—t)le—slog(l +1) +;iog(5 —-41)+C

1 s 1 4
= dx =—1Ilog(1-sinx)+—Ilog(1+sinx)+—log(5—4sinx)+C
jcosx(5-4sinx) 2 g( ) 18 e ) 9 gl )
52. !L’
sin xcos” x
i1 ¥4 Cos> -2 2
Sol. Let /== de= [0 S em [ v+ [ e
sinx:cos” x sin x.cos” x sinx.cos’ x sinx.cos” x
__[ Sinx dr+_[ _1 abc:_[(tanxsecx+cose¢x)dx
COSX.COS X sin x
1 X 1 1+cosx
=secx——logcot”—=secx——log +C
2 2 2 1-cosx
53.
I(l —sinx)
t in
Sol. Let /=[——"—dv =I=[——""——ax
1-sinx cosx(1—sinx)

sinx.cosxdx tdt _ tdt

coszx(lvsinx)_I(I~sin2x)(l~t)“I(l—t;’)(l——r)
t B { _ A o B % *

(1-0)(1+0)(1=1)  (=e) (1=1) 1+ 1=t (1-1)

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

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

()

Put

Put1-71=0 =r=1; A(0)+B(0)+C(1+1)=1 =C==

Put 1+1=0 =t=-1; A(2)"+B(0)+C(0)=-1 :>A=—i

: " & -1
By, Equating the coefficient of 7, we get, A—-B=0 :>T—B =0 =B =T



(11 11 1 1
(11 (1+1) 4 141 411 2'(1=1)

.. From equation (1), we get,

1 1 1 1 1 1 1
= |———dt=— dt—— dt +— —dt
j(l_;)“(]-;-;) 4I]+{ 4'[l—! 2-[(1_;)“

1 1 1 1
=——log(1+1)+—=log(1-1)——.—+C
Zlog(1+0)+2log(1-1) - —

tan x
> Il*sinx
dx
J

sinx-+sin2x

+C

atr:‘%log(lﬂi“ x)“’%“’g(l'sm x)_%‘hslinr

54.

dx *-.- dx
sinx+2sinx.cosx ¢ sinx(1+2cosx)

—di

sinx

—di dt dt
= x(1+21) :_-[(1 s )y o= _I(l-ﬁ)(nzr)

1 A B C
(=(+0)(1+20) 1-1 141 1+2

Sol. Let 1:]

Now, Put f =cosx = df=—sinxdx = dx

Put

(1)
= 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 =5==

Put 1-1=0 = 1=1; A(2)(3)+B(0)+C(0)=1, = A=

o | —

Put 1+2f=0 = tz-%, A(0)+B(O)+C(l~&]

I
—

U
o)
T 1
| e
M
ﬂ.

U
-~
I

From equation (1), we get . L 1 1 1+i 1
. PVeE C(1-2)(1+26) 61-1 27141 37142

= f—t—dt= [La-L [ La i [ L
(1-)(t+2r) 6°1-t 271+t 3°1+2

= log(1+ 21
=?1l°g(}”t)*%|0g(l+t)+% Og( + )+(*

=1 1 2 . i
i tog(}—!)——o—log(l+1)+§—Iog(1+21}+c

1 -1 1 2
=¥ dex—?log(] —COSI)—EIOg(l -rCOSX)-I‘EIOg(l i‘COSI)'f‘C

X
x x> 1
4 5 4 6&', Put 4 % = ”
x—-x-12 xX=-x-12 t —-t-12
1 1 A B

— e

F 112 (1-4)(1+3) 1-4 143

Sol. Let [ = I , where 1 =x’




56.

Sol.

L A(1+3)+B(1-4)=
Put 1+3=0 =>¢=-3; A4(0)+B(-7)=-3 :B:%

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

(4131
(1-4)(1+3) 71-4 71+3

From (1),

= eyl iy

- 3)'-
4 1 x-=2 4 X = o x—ZJ_ g &
=-_;_-;2-logx+2 ?Ttan —J—_—+(,ﬁ;log(x+2]+——tan 5
e
SR [y o e
«)2
= jx +1 x +9)(x:+l6)dx
Again Let x" =/
£
=I(:+1)(: o)1)
r A B L ;
D +9)+16) (D) @+9) (19 @
# _A(r+9)(1+16)+ B(1 +1)(1+16) +C (1 +1)(1+9)
(1+1)(2+9)(1+16) (1+1)(r+9)(1+16)
= A(1+9)(1+16)+B(1+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=A4(8)(15) +0+0
1=1204
= 1
120
Putting 1=-9
(-9) = A(-9+9)(-9+16)+B(-9+1)(=9+16)+C(-9+1)(-9+9)
81:0+B(—8)(7)+0
81=-56B
_-81
56
Putting 7=-16



(-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)

7 4. B ¢
I(m)(ug)(ms)d"I[(m) ) (;+16)]‘”

1 ~81 256
e ] 120 . o105 [l

1+1) t+9) t+16

L

:L g BLE S g, 290y
1207{ (1+1) 56 (:+9) 105 (1+16)
Putting 7/ =x
Al g Bl 1 dx+256J-21
1209x°+1  567x°+9 1057 x*+16
1 T, By 1 qu+256]‘ 1
120° x*+1 S6°% +(3)° 1057 y2q(4)

1 g1 1. L2561 'x
I=—ritan '(x)=—x—tan' | = [+ =—=x—tan +c
120 56 3 3 105 4 4

1 5 27 ‘,rx 64 . [x
| =——tan x——tan | — |+—tan | — |+¢C
120 56 3/ 105 4

sin2x
57. d
"'(l —Cos 2x)(2 — oS 2x) e

sin 2x
Sol. Let /= dx
oL et -[(1 —cos2x)(2—cos2x)

Put 7 = cos2x ﬁdt:—siandx;I ~dt[2 _l,{( dt

(1-1)(2=0) 27 (t-2)(1-1)
ut(t_z)‘(]_r):r‘_‘*f]i D A=)+ B(-2)=1

Put1-1=0 =t=1, A4(0)+B(1-2)=1 = B=-1

Put1-2=0 =1=2; A(1-2)+B(0)=1 =>4=-1
-1 -1

1
(—2)(1-1) -2 1-1

From (1),



1

1 |
= J-(:—z)(l—r)‘ﬂ:—'.2—;@”-[1!—1&‘r

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

I sin 2x
(1—cos2x)(2—cos2x)

dx =log(cos2x—1)—log(2—cos2x)+C

58, |—/————ik
J'(I—x)(l+x3)
Sol. Let x 1:A+Bxﬂ+ C,
(lfx)(ler') 1-x 1+x 1+x°
= 2=A(1+x*)+Br(1-x)+C(1-x)
Putting x=1, wehave 2=24+0+0
= A=1
Putting x=0 wehave 2=A4+C
SC=2~d=m &-2—1=1
Putting x=2 wehave 2=54-2B-C
= 2=5x1-25-1 =$2B=2— B=1
2 1 x 1
= - —+ -
(1-—.\‘)(1-}—.‘[2) I-x 1+x° 1+x°
Integrating both sides we have
dx x dx
I(l —x)(1+x?) jl—x Il+x2+jl+x2
=—logll—x|+510g(l+x:)+tan'1x+C
2x” #1
59. J‘ﬂ
x'(x +4)
2x7 +1

Sol. Let /= j—dx

(x +4)

Again Let x° =1
Al A B
1(t+4) 1 (1+4)
2t +1 _A(r+4)+B(r)
1(1+4) 1(1+4)
20+1=A(1+4)+B(r)
Putting 1 =4
2(-4)+1=A(-4+4)+B(-4)
—-8+1=0-4B

~7=-4B

W

L B=

BN N



Putting 1=0
2(0)+1=4(0+4)+B(0)
1=44
nd=1

B

2041 A B

" t(1+4) :r_.+(r+—4)

: ; g 21+1
Putting the value of 4 and B in equation (i) we get =

1(r+4)

+ ||~

7
2l 4 Z
Ir(t+4) -[ t+4
Putting / = ¥
2% +1 - (11‘_4 7/4
Ixz(x3+4) AI\ x +x3+4}jx

I=— j ‘2dx+— —“d
4 X +2

d &7 7T 1. 5%
1=—x—+—><—ta.n —|+e
4 -1 4 2 2
P Lot Eov
4x 8 2



" EXERCISE 4B (Pg. No.: 770)

Very-short Answer question

Evaluate:
1. J'x"j dx
) o 3
Sol. LetI:_"x“’dr = I= +e o I=—+c=—-——+c
—6+1 -5 8%
1
2 J;+— dx
%)
1 N 1 £12 12
Sol. Let [ = J;+—dx = J=|¥"aer]lxrdy = I= i ol =
I[ ﬁ] J J 372 1/2
!=2x33+2x”+c=2x3':+2\/x+c
3 3
3. J'sin:'axdx
Sol. Let /= [sin3xdx . [ TR
4. [T
1+x°
Sol. Letl':J- x-3 de, Putl+x’ =t = 37 de=di = x° a".\-:ﬂ
l+x 3
1 di 1 1 ;
= I=|l-— = I==log|t|+c .. I==log|l+x |+c
31 3 g|1] 3 g| |
5 1-2(?()53(
3sin” x
2cosx 2 ; 2
Sol. Let [ = —dx = I:—jcotx cosecx dxr = f:—(—cosecx)+c
3sin” x 3 3
1=%cosecx+c
J
3sing-2
. J-(.) smgii )c(?sgé i
(5—cos‘¢—4sm¢)
3sing—2)cos 3sing—2)cos
Sol. ( ¢ ) ¢ (J ¢ ) ¢ dé

s o anrg) sng)

(3 sing—2)cos¢ ”
sin” ¢ —4sing+4

1‘_‘ (3sing—2)cosé
4 (5-1+sin’ g—4sing)

Put sing=71 = cosgdg=di

= [:IF)I—_z) dt
- —41+4

dp = I=|

Let 31—2:A,§(12—41+4)+B = 31-2=A4(2%-4)+B = 3t-2=241-44+B
1

Equating co-efficient we get, 24=3 .. A:% & 44+B=-2 = B=-2+44 .. B=4



A(21-4) +B 1
Sl I £ —4r+4 S AI 24y +4 ! Ir374r+4dt

3
> I==l+4l ()

2!""4 )
I =|——dt, Putt —4t+4= = (2t—-4) dt=
‘ Ir—4r+4 e ( ylr=dy

Y !1:1%}’_ — ";:IOgIJ'IH"? — Ilziog[r:_4r+4|+c,

= I, =log |sin2¢—4sin¢+4|+c]

1
Ll bl

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

qulf = I, i,
(;_ =2 -

L=

+c,

= I=—log|sm ¢— 4sm¢+4|— +c

sm¢ 2

F%ioglsin“ D-22sinP+ 22| —i+ ¢

sin®-2

= 1lctglsirﬂb—zr'—_LH:
2 sin®-2

= 3log Isinlib—2|—;+c
sin®-2

: 4

=3log |sin®-2| ————+¢

sin®-2

3 i B . 2
]_Eloglsui ¢—2S}Iﬂ¢+2 |'—F¢_,+C

4

z =3 log|'s.ingzﬁ~-2[—Sim}s*2

+&

7. Isin:x dx

Sol. Let [ = jsm xtk = I= jﬂ dx

= 1=—j(l—c052x)dx = !:l r_stx'[_‘_ r 2 !:_{_S|n2x+c
s 9 2

J T o >
o e,

l 2
Sol. Let 1:[@0&, PRtlepE=t =% dedl
X



3 3
sT=|fd = I=%+c 1:@%
2

% I(x+l)(x+logx)z -

X
x+1)(x+logx)
Sol. Let I—j( )( = ) de, Put x+logx=t = [1+l]dx:dl = x—ﬂdx:dt
% x #
s 3 x+logx)’
= I:jr.dr = I:%+c [:@h’.‘
] J
0. | SRY
1+cosx
Sol. LetI:j L de, Put l+cosx=1 = -sinxdx=dl = sinxdx=-dl
l+cosx
dt
= [:—IT = I=-log|t|+e r F=-log|l+cosx|+c
L. J-l+tanx
1-tanx
l+sinx
1+tanx COS X cosx+sinx
Sol. Let I:I e = f:f———-.——-dr =% I:I———_dx
I—tan x | Sinx cosx—sinx
cosx

Put cosx—sinx=1 = (-sinx—cosx)dx=dl = (sinx+cosx)dx=—dt

= [=— % = I=-log|t|+c - I=~Iog|cosx—sinx|+c

12. J‘l—C-Otxdx

I+cotx
1-225 :
Sol. Let f= [0 g, jo[sinx g, g [SRXZCOSY
1+cotx 1. B00E sinx+cosx
sinx

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

=5 ]:_f%’. = I=-log|t|+¢ .. I=-log|sinx+cosx|+c
1+cotx
13. |—————
IX+|Og (sinx)
1+cotx
Sol. Leu_jm

Put x+log(sinx)=1 = [1++.cosx]dx=dr = (1+cotx) dx=d!
sin x

5 1:]%{ = I=log|t|+e - I:Iog|x+|og(sinx)|+c



14. jl—sm%x o
x+cos” x
Sol. Let I:Iﬂdx Put x+cos’x=1 = 1+Zcosx(—smx)_£ = (1-sin2x) dx=dt
X+Cos X dx
= [:IT = I=log|t|+c .'.!=Iog|x+cosl.r|+c

- -‘-sec‘ (logx) ™

x
Sol. Let = jsec—logx)m,m .
o
=% IzjseC“(r)dr = I=tan(t)+ec & I=tan(logx)+c
in(2tan"'
. e,
1+x-
sin(2tan 'x
Sol. Let I:j(—,)dx, Put 2tan'x=1r = 2. ! —dx=dt = i - afng
l+x 1+x” 1+x° 2
=5 I—Isin(t)% = 1:—%ws(2tan"x)+c !:—%cos(2tan"x)+c
2
17 jtanx se:; ch,r
(l—tan“x)
Sol. Let szwdx Put 1-tan°x=7 = ~2tanxseczx=£ = tanxsec:xdxzﬁﬂ
l1-tan" x dx 2
1(dt I _ 1
=5 l:f;(w—zJ = 1=—Elog|r|+c & I:—Elog|1+tan2x|+c
¥ |
18. Ix,de
x +1
x* +l g B
Sol. Let /= j s 1= S :I:Ix =
1) +1 3
= !:I——r )(r )dx+2tan"'x . I:J‘(xl—l)dx+2 tan'x & [=i—x+2tan’x+c
(x"+1) 3
Ry
l+sinx
Sol. Let /= _[t : i
+sinx
x . xY X . X
cos — —sin €Os — —sin —
= I=[tan” % de = I=[tan" % dx
COs — +sin — COS — +sin
2 2 2 2

- . x
Dividing numerator and denominator by cos 5 we get,



20.

Sol.

21.

Sol.

22.

Sol.

23.

Sol.

X
: ]wtani . % &
f:j'tan 2 | dx :alzjtan tan| =~ dx

1+tan —
2

= 7 = j[——;]dx = I—Ex—% %'i' [:T_?_-FC

Ilog ]+x')dx
Let 1=Ilog(l+x:)dx

= I= Iog(l+x2) Idxu_l'[d{mg(”x:)} xd(sz) Idr] dx

d(l+x3) dx

dx

:>I=log(1+x3).x—j Joxcd = I= xlog(1+x 2_[

1+x* x> +1

+l) 1

I= xlog(1+x ) 2_[ o

= ¥log (1+x' v'2J.dx+2 g x4e 2 I=xlog(l+x")—2x+2tan"x+c

41

Icosxcnsfixdx

Let / :jcosx.cos3x g =51 :%I2cosx cos3 xdx

= I:%I{cos(x+3x)+cos(x—3x)} & =1 zé‘l—(cos4x+c032x) dx

1[sin4x  sin2x | ) sindx sin2x
= I'=— + e o = + A,

2 4 2 8 4
Isin3x sinx dx

Let Izjlsin3x sinxdx = 1 :%J'Z sin3x sinx dx

1 \ 1
=5 1 =Ej{cos(3x—x)—cos(3x+x)} e =3 I:EJ-(COSZI—COS4JC)£1I

1 [sin Zx sin 4:1 . sin2x sin4x
= I'=— = +¢ & I= -
2. 4 4 8
(x+1)'
(x+1)-1 1 !
Let [ = [ e >I=[e——)dx = r:je" s oo _\ dx
(x+1) (x+1)° x+1 (x+1)

where f(x)f— i )*—ﬁ

— [=Ie"[f(x)+f'(x)]dr = I=&f(z)+e . I=e“'.—1+c

de =5 ]:xlog(1+x _fx i dx+2j ,]+ di
=



24.

Sol.

28.

Sol.

26.

Sol.

27,

Sol.

28.

Sol.

29,

Sol.

30.

Ie”(tanx—logcosx) dx

Let I = [e*(tan x—logcos x) dx

where f(x)=—-logcosx, f'(x)=tanx

=> I=[e[f(x)+f'(x)]& = ef(x)+c . I=—e"log(cosx)+c

f——ax
l-sinx
Let 7= & =3 =] L ATRF :rzj”s,‘“f‘ d
l1-sinx l-sinx l+sinx 1-sin" x
g s J-l+smx 7= ‘- 1‘, d s ‘.-smxdx
cos”™ X * COS" X Cos™ X
=5 [=Isec‘xdx+_|'tanx secxdx . I=tanx+secx+e
Ixcos(xz)dx

Let I:jxcos(xz) dx, Put x* =t = 2xdv=dt = xdr:%

= Izjcos(r)A% = I:%Icos(f) d = I:%sin(1)+c =K :%sin(f)H‘
cotx
dx
j'slsimr
cot x cos X cosXx
letlI=|—ax = I= e =.0I=
I\Isinx J-sm x+/sinx '.'(sin x)’ -

Put sinx=¢ = cosxdx=dl

dt e ! 2
F=d& = 1=(r*?d P = e P O
=% .’-’352 = I! /4 = _1;2-1-6‘ = J.;+C‘ m-i—(,
[Ee
cosec x
1

Let /= Sei¥ oy y- ICOS LS X 1 :f_js'" Tk =5 s [tan® x dx

Cosec X COos X

Sll'l X

= 1=I(sec""xfl)afx s Ftanx—x4e

Isin" (cosx) dx

Let [ = Isin'l(cos x)de =1 =J'sin"|isin(%~x]} dx

= I:I(g—x]d&c =% [=§.x—%+c !=%x—%+c

IL
Jr+2 +lx+1



1 o 1__[ 1 Jx+ 2-~x+1
Vx+2+4x+1 Vx+2 +4x+1 Jx+2 Jx+1

e B M o 2
(\/x+2):—(-\/x+]) (x+2)—(x+1

2 342 1 342
=5 I:I«/x+z dx—I\)dex =5 [:(x;z) _(x;g +C
=%|:(x+2)3:f(x+1)3":}+c
o |

31. jz-‘ dx

Sol. Let / =I

x

Sol. Let 1:]’2" de . I= +e

log2

32 I 1+tanx
" J(x+log sec x)

1+tanx

l. J=|———
ok 1a Ix+|og(secx)

Put x+log(sec x)=1 = 1+ .secxtanx=§ = (I+tanx) dv=dr
A

SecXx

:3]:_[% = —-log|t|+c .'.I:log|x+log(secx)|+c

Ise(f (logx) P

33.
x
sec” (logx) 1
Sol. Let /= [———Fdx Putlogx=f = —dv=di
x x
=% 7 =jsecz(!) di = I=tan(f)+c .. I=tan (logx)+c

34. I(2x+.1)\1x1+r+1 dx

Sol. Let /= [(2x+1)Vx¥ +x+1ds, Put X +x+1=1 = (2x+1)de=dr

372

= [:I\/;dt =1 [:%1"0 1:%(x2+x+l) “4c

o

dx

* IJ9x3+16
Sol. Let /= j

d - dx 1 1
g v :fj_—-m =l BI—-—mdx

x+ (x)+[§-] +c !=%log |3x+d9x:+16|+c

1
= I==1lo
3 g




36.

Sol.

37.

Sol.

38.

Sol.

39.

Sol.

40.

Sol.

4-9x°
dx 1
Let [ = | — I = | —— ¥
I\/4—9x3 o i-x’]
9
= 1=l 1 =gel sm"[i)-%c !_lsin"(ﬂ ]+c
3V oy 2/3 3
(3] -
J’ dx
4x* —-25
Let /= [———dx = I=| [ = It [
V4x*-25 > 25 2 . (5)
4| x s dx (x) _(_]
. B
1 x (5Y . 1 3
=5 Izglog ¥, [(x) - 5] e = 1:510g|2x+m +e
J
j\.f4—x2 dx

Let I=a-¢ &x = f:j,f(z):-(x)" dx
Y > s (@Y . 4= x = il X

=% lza\/ 2) (x> +%sm [E)i-c [=E\}4—x +2sin [E)H:

[orx

Let 7= [\O+x dr = I=[{(3) +(x)" dr

= Izg\/(li)z +(x)_:+(32)“ x+4(3) +2°

j' ¥’ —16 dx

Let /= [J¥*-16 k= 1:_[,/(3:)3“(4)3 dx
=" J’:%xlx:—16—%-—1031JH-\lJrz—42 |+c=%\]r3—16—810g‘x+\)x:—16l+c

log

+c . Izg 9+x:+%log|x+d9+xz‘+c



