Chapter : 15. INTEGRATION USING PARTIAL FRACTIONS

Exercise : 15A

Question: 1

Solution:
dx
Let! = J-r“_”],
i _A, B
Putting aeTiain + TR (1)

Which implies A(x+2) + Bx = 1, putting x+2=0
Therefore x=-2,

And B=-0.5

Now put x=0, A= €

From equation (1), we get

1 1 1 1 1
—_— = X — — =¥ - =
x(x+2) 2 x 2 x+2

I1(1+2) f i d\‘
—ll |x] 1l [x+2] +
-zog.x 20g1 2| +e

1
=i[]0g|.\| =loglx + 2[1+ ¢

Question: 2

Solution:

(2x+1)
(x+2){x+3)

Letl = [

]

2x+1 A

. B
Putting = + T (1)

+2)(x-3)  x+42
Which implies 2x=1 = A(x-3]) + B(x+2)
Now put x-3=0, x=3

2x3+1=A(0 )+B 3+2)
SoB =1
5

Now putx+2=0 ,x=-2

-4+1=A(-2-3) + B(0)
SoA =2
5

From equation (1), we get,

2x 41 3,1 7 1
(x+2)(x—3) 5 x+2 5 y-3




2x +1

|
3001 77 1
Cra ™ =§Ix+zdx+§fx73dx CLASS24

3 7
= —log|x + 2| +§log|x —-3|+¢

5
Question: 3
Solution:
x
Let! = I(x+z)(3—z:)dx'
x A B
Putting G an ~ w2 Taea e (U

Which implies A(3-2x)+B(x+2)=x

Now put 3-2x=0

03w

Therefore, X =

Now From equ

x —
(x+2)(3—-2x)

X
f(x+ NG 20N

2 oglt + 2] + 2 x = logl3

— — --x_

7 oglx 7% 0g
2 gy + 2] + o x log3 — 2x] +

=3 oglx 7 720 x| +c¢

-2 3
= TIoglx +2] - ﬁlogl3 -2x|+c

Question: 4

Solution:

dx

Let! = f:r(r—Z)(-l’—4)'

A B c

A 1
Putting T2
Which implies,




|
A(x-2)(x-4)+Bx(x-4)+Cx(x-2)=1
Now put x-2=0 CLASS24
Therefore, x=2

A(0)+Bx2[2-4)+C(0)=1

Bx2(-2)=1
B 1
T4

Now put x-4=0
Therefore, x=4
A(0)+Bx(0)+Cx4(4-2)=1

Cx4(2)=1

=R

C =

Now put x=0

A(0-2)(0-4)+B(0)+C(0)=

Question: 5

Solution:

(2x=1)

Let] = f (r=1)x+2)(x-3)

(zx-1) _ A
(x—1)(x+2)(x-3)  x—1

Which implies,

4 °

Putting e
-

A(x+2)(x-2)+B(x-1)(x-3)+C(x-1) (x+2)=2x-1
Now putx+2=0
Therefore, x=-2

A(0)+B(-2-1)(-2-3)+C(0)=2x-2-1

B(-3)(-5)=-5
g ]
3

Now put x-3=0
Therefore, x=3

A(0)+B(0)+C(2)(5)=5




CLASS24

Now put x-1=0
Therefore, x=1

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

Now From equation (1) we get,

(2x—1) -1 1 1 1 1 1

e S x x
x-DE+2)(x-3) 6 x-1 3 x+2 2" x-3

(2x—1) -1 1 TS R B S
f(x—1)(,1;'+2)(x—Z?.)dx:?J'J(—ldx_gfxﬂkzdl+§j;{—3¢t

-1 1
= ?logix —1] —gloglx +2|

Question: 6

Solution:

Leti= [

Putting .

Which imp

Now put x-1=0
Therefore, x=1
A(2)(2+3)+B(0)+C{0)=-1

1

A=——
10

Now put 2x+3=0

3
Therefore, X = -3

A(0)+B(0)+C(_73—1)(_73+1) =z(_73)—3

-5 -1
€06 =-3-3

C_24
T 5

.Now From equation (1) we get,




(2x — 3) -1 1 N
S S SV
(x2-1)2x +3) 10 x-—1

1 24 1

5
2

-1 24log|2x + 3|
—loaix —1] +710g|\ +1] 7?f+ c

*11;— u+51|'+1] Z) [2x + 3| +
=g lo8lx 5 loglx o logl2x c

Question: 7

Solution:

_ (2x+3) . (2x45)
Let I= f(xﬁ—.\-—z)dl N J'U__thu)dl

Putting ﬁ = IA: +xi+1 (D
Which implies,
A(x+1)+B(x-2)=2x+5

Now put x+1=0

Therefore, x=-1
A(0)+B(-1-2)=3

B=-1

Now put x-2=0

Therefore, x=2
A(2+1)+B(0)=2%2+5=9

A=3

Now From equation (1) we get,

(2x +5) 3 -1

G-2)(x+ 1) x-2 xt1

(2x+5) 3l
fh—2M1+Dd x—2+Ji+i

=3loglx — 2| —loglx+ 1|+ ¢

Question: 8

Solution:

X —— X
x+1 5 2x+3

(2x —3) -1( 1 50 1 24
,—d.t:—f d_‘-+,j dx ——
(x2—1)(2x + 3) 10) x—1 2) x+1

5

1

2x +3

Zx+1

(\ +:x+3) xT+3a+2+2x+1 x%+3x+2
Let D —— = =
I= f(.x 2 4+3x+2) ’{' (22 +3x+2) f
2x+1

Which implies I = [dx + [ ————dx

(x2+3x+2)
Therefore, [=x+1:
Zx+1

Where, I].=J_

— - . X
(xZ+3x+2)

. (2x+1) A B
Putt —— = —+ ]
uttng (x+1)(x+2) xr+1 42 ( )

(x243x+2)

+]

(x2+3x+2)

CLASS24



Which implies, |
A(x+2)+B(x+1)=2x+1 c"Assz4
Now put x+2=0
Therefore, x=-2
A(0)+B(-1)=-4+1

B=3

Now putx+1=0
Therefore, x=-1
A(-1+2)+B(0)=-2+1
A=-1

Now From equation (1) we get,

(2x+1) -1 3
(x+1)(x+2) 41 %

(2x+ 1) B
Gr D+

=—loglx +1]|+3
Question: 9

Solution:

LEtI:I

I=I(1+
I=jd1'+

1
I=x+2x=1
* Zogx+

+c

I=x+1 |x_I
IR

Question: 10

Solution:

xi

LetI:f dx

~2 _a

4x
]:J.x+xzu4dx

4x
I:J-xdx+fxz_4dx

_ x? 4x 4
*7+ju—mu+ax

Let!, = [ x

e OX
So




- CLASS24

4x
x2-4

Therefore I, = _[ dx

Putting x2-4=t

2xdx = dt

I, =2 E

I, =2loglx®* —4| +¢

Putting the value of I1 in I,
2

X
I= 7+ 2log|x* —4| +¢

Question: 11

Solution:

J+dx—x?
Let] = Imdl’

S5x+1
(x+2)(x-1)

A(x-1)+B(x+2)=5x
Now put x-1=0
Therefore, x=1
A(0)+B(1+2)=5+1=6
B=2

Now putx+2=0
Therefore, x=-2
A(-2-1)+B(0)=5x(-2)+1

A=3

Now From equation (1) we get,

5y +1 B 3 2
G 20— 0+2 G-D

5x+1 f _+zf L,
Groa-nY xt2) TR
3loglx + 2|+ 2loglx — 1| + ¢

Therefore,




|
I= —x+3loglx+ 2|+ 2loglx— 1| + ¢
CLASS24

Question: 12

Solution:
x;
Letl = [ ird
7x —6
= “(”3)* o 1)(x—2)}dx
_:(2 5 Ix—6 d
=g et G-Dea-2™
2
= A3t L (1)
Where,
I = 7x—6 dx
- 1D(x-2)

Putting — =% — A
wng 21 x—

A(x-2)+B(x-1)=7x
Now put x-2=
Therefore,
A(D)+B(2-
B=8
Now put x
Therefore, x
A(1-2)+B(0)=
A=-1

Now From equation (2)

7x =6 -1 N
(x—1(x—2) x—1 «x

I w6 f +
R N O IT) R e
= —log|lx — 1| + Bloglx — 2] + ¢
Now From equation (1) we get,

X2
I= 7+ 3x —loglx — 1| +8log|x — 2| +¢

Question: 13
Solution:

(x?-x-2)
(1-27)

- f(f’” 1 :ZxZ)dx

Let] = f dx




- [ o [ e CLASS24

—x? : 1+x .
T PR
_x2+1 1= +
=——+lo c
2 ‘g1+x

Question: 14

Solution:
2x+1
Let] = _(7(4_:“_3:2)
2x +1

“lToao®™

Puttin Dt A LB

B @+ 1-x | ar
A(4+x)+B(1-x)=2x+1
Now put 1-x=0
Therefore, x=1

A(5)+B(0)=3

A(0)+B(5)

B-?
5

Now From equatio

2x +1 _3
1-0)4+x) 5

2x+1 d 73J’
G-n@+r0™ 5
-3 7
:?Iogll—xl—glagl4+x|+c

1
= —g[Slogll— x|+ 7logl4+ x|]+c

Question: 15

Solution:

Put x2=t

Zxdx=dt

f dt 1]( 1 1 )dt
(1+8)(3+t) 2J\+t 3+t

1[1 [1+1t] —log|3+1t]]+ 11 |1H+

21%9 °g =299 35T ¢




1+x?
3+ x2

1

Ef.og

+c

Question: 16

Solution:

Let] = J- cosx

(L+sinx)(2+s1nx)

Putting t=sin x

dt=cos x dx

d
I:f(1+t)(2+t)'

A

. 1 _ A
Now putting, (1+t)(2+8) 1+t +

A(2+t)+B(1+t)=1
Now putt+1=0
Therefore, t=-1
A(2-1)+B(0)=1

A=1

(1+0)(2+1)

1
f(1+z)(z+:)d‘

=1log|1 + t| - log|t + 2|

t 2
SO,

coSX

Question: 17

Solution:

56cTx

Leti = f dx

M atane W2 itanad

Putting t=tanx

dt=sec?xdx

l=f&+0@+ﬂ'

(1+sinx)(2+ sinx)dx =log

CLASS24

(1)

siny +1

+c

siny + 2




|
Now putting, (3:5%2:;) = ﬁ; + §§+_: N § ) CLASS24

A(3+t)+B(2+t)=1
Now putt+2=0
Therefore, t=-2
A(3-2)+B(0)=1
A=1

Now put t+3=0
Therefore, t=-3
A(0)+B(2-3)=1
B=-1

Now From equation (1) we get,

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

1
2+ dt =
f (3 +¢) tiJ‘

=log|2 +t] —log

Solution:

Let] = J’ SINY cosx

cos?x—cosx—2

Putting t=cos x
dt=-sin x dx
, (—dt)t f tdt

S Jer—r-2 (t+1E—-2)

A B

—t
T R

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

. (1)

Now putting,

Now put t-2=0
Therefore, t=2
A[(0)+B(2+1)=-2

B_fz
T3

Now put t+1=0
Therefore, t=-1

A(-1-2)+B(0)=1




=3 CLASS24

Now From equation (1) we get,

—t -1 1 2 1

Ct(-2) 3 t+1 3 t-2
-t 1001 2( 1
J}z+1xp—adt=?ff?11*§f:—2

-1 2
—?logit+ 1] —glog]t—2| tc

So,

J’ sinx cosx

-1 2
mdx = ?lomcasx + 1| —‘giﬂg']COSI - 2| +c

Question: 19

Solution:

Let [ = dex

e ¥ +58% +6

Putting t=e*

Therefore, t=-
A(3-2)+B(0)=1
A=1

Now put t+3=0
Therefore, t=-3
A(0)+B(2-3)=1
B=-1

Now From equation {1) we get,

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

f(2+t)(3+t) f2+t fﬁdt

=log|2 + t| = loglt + 3| + ¢

| |t+2+
i P I
l JL-+2+
=lo ¢

Iex+3

Question: 20




Solution:

at

g3 —3g7%—g¥+3

Let] = J'
Putting t=e*
dt=e*dx

dt

dat
I:f(ti‘f.'it?7t+3):'f(£3)(£73}7(t73) -
(1)

. 1 A B c
Now putting, —————————=—+—+—

(t—1)(t+1)(t-3) t—1 11 PR

A(t+1)(t-3)+B(t-1)(t-3)+C(t-1)(t+1)=1
Now put t+1=0

Therefore, t=-1
A(0)+B(-1-1)(-1-3)+C(0)=1

B(-2)(-4)=1

B 1
8
Now putt-1=0
Therefore, t=1
A(1+1)(1-3)+B(0)+C(0)=1
A -1
4
Now putt-3=0
Therefore, t=3
A(0)+B(0)+C(3-1)(3+1)=1
1
C==
8
Now From equation (1) we get,

1 -1 1 1 1

f dt
(t* = 1)t —3)

1

- D+ 1(t—3) % t—1 8 t+1

1 -1 1 1 1
f(t—l)(£+ 1)(n—3)=Tfﬁ+§ 1

-1 1 1
:Tlog!.tf 1] +§log|£ + 1] +§log|t —3|+c

f e d ——11 |*‘—1|+—11 |*‘+1|+—11 le* —3] +
[ = o o
X ogle ogle glogle c

e3x —3e2¥ —px¥ 4+ 3
Question: 21
Solution:

Letf = J- 2logx

x[2(logx)*—logx-3]

Putting t=log x

dt=dx/x

1
+= +=x
8t

¥+ —
8

-3

1

t—3

CLASS24



I~ [ CLASS24

2t A B
Now putting, @rt3)  2ta +m ]

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

Now put 2t-3=0

Therefore, t :z

A(3+1)+B(0)—2 33
2 TeXaT
6

5

Now put t+1=0

A=

Therefore, t=-1

A(0)+B(-2-3)=-2

2

B=;

Now From equation

2t B
(2t2 -t -3)

J

Question: 22

glogllog_x + 1]+

x[2(logx)

Solution:

C’DSECZJ.'
(1—cot?x)

Letl = f
Putting t=cot x

dt=-cosec?xdx

- I(ljiiZ): _.[(1—1t2)dt

1+ cotx
— cotx

S log[i 4

Question: 23

Solution:

Letl= [—225F gy

itan3vaidtanyi

Putting t=tan x

dt=secZxdx




|
dt dt
1= [ [ oess CLASS24

1 A BtsC
Now putting, m =7 + g (1)

A(t2+4)+ (Bt + C)t=1
Putting t=0,

A(0+4)x B(0)=1

By equating the coefficients of t2 and constant here,

A+B=0

Solution:

dx

xd-1

LetI:f

Put x3-1 = (x—1){x2+x+1)
A(x2+x+1)+(Bx+C)(x-1)
Now putting x-1=0
X=1

A(1+1+1)+0=1

A=—
3

By equating the coefficient of x2 and constant term, A+B=0

lip-o0
3

1
F=73
A-C=1
1
3761




From the equation(1), we get,

12

1 RSV S S

(x—1D(x24+x+1) 3 x—1 x24+x+1
Y SR
N (x—l)(x2+x+1)x

1 ld_IJ’ N dxzf L
T3y 1Y T3 xrrxt1 3)xtrxt1 ™

ll | 1] 1J’2x+1—1d ZJ' 1
3ogit 6) irx+1 0 3)xT4x+1

ll | 1 IJ' Zx +1 dx+1J’ 1 dx ZJ’ 1 dr
“3logix 6J YZ+x+1 6] x24+x+1 3/ x24+x+1

Put t=x2+x+1

dt=(2x+1)dx

1fdt

1
Izglog[x— 1| ol

~Lioglv—1]
=3 loglx

=3 oglx

1! |
=3 og|x
Question: 4

Solution:

dx

x?341

LetI=_f

1 _ 1 N
x3-1  (xe+1)(x2-x+1) 1

A(xZ-x+1)+(Bx+C)(x+1)=1

Put

Now putting x+1=0
X=-1

A(1+1+1)+C(0)=1

Al
3

By equating the coefficient of x2 and constant term, A+B=0

1+B 0
3 =

=3 CLASS24




€=173 CLASS24

From the equation(1), we get,

1 2
1 “3*ts3

.i_
r+1 x?-=-x+1

1
(x+1D)(x2—-x4+1)

1
==X
3

"_f(x+1)(x2—x+1) *

1I1d If x d+2f 1 p
B T Y B T Y

1 1(2x—1+1 2 1
=§log|x+1|~ J-idx+~f—~dx

6/ x2—x+1 3/ xT—x+1

Solution:

Letl = I(

Putting t=s

dt=cos x dx

2t
I:f(1+t)(2+t)

it
(1+t)(2+8)

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

Now putting,

Now put t+2=0
Therefore, t=-2
A(0)+B(1-2)=-4
B=4

Now put t+1=0
Therefore, t=-1
A(2-)+B(0)=-2
A=-2

Now from equation (1), we get,

2t - -2 + 4
(1+0)(2+¢t) 1+t 2+t




f(1+t)(2+t) [1+tdt+4f—dt CLASS24

=4log|l2+t] - 2logll +t| 4+ ¢

So,

f sy dx = 4logl2 +t] — 2log/1 +t] +
(1+sinx)(2+siny) "+~ 78 o8 ¢

Question: 43

Solution:
dx
Letl= [ (F2+1)(x+1)=
Put— L A B oob

(X2+1)(x+1)2 x4+l (x+1)7 0 2P+l

Alx+1)(x2+1)+B(x2+1)+(Cx+D)

Put x+1=0
X=-1

A(0)+B(1+1)+0=1

CIDG D

1
f(z-z TR T

L rogle +1] — =
B R 2%y +1 4"

Queston: 25

Solution:

Letl = dx

[- et
¥ (e¥-1)
Putting t=e*

dt=e*dx

Now putting, ml 0=

B

A
: PP

+

(D

A(t-1)+Bt=1




Now putt-1=0
Therefore, t=1 cLAssz4
A(0)+B(1) =1

B=1

Now put t=0

A(0-1)+B(0)=1

A=-1

Now From equation (1) we get,

1 —1+ 1
tt—1) t t—1

Jt(t_l) f dt+f—dr

=—logt+loglt—1|+¢

t—1
=Iag|T|+c

By equating the coefficient of X2 and constant term,
A+2B=0

4+2B=0

B=-2

4A+C=17

4%x4+C=17

C=1

From the equation(1), we get,

17 4 2l
2x+1)(x*+4) 2x+1 x*+4




|
17 1 2x 1
f(2x+ ey o™ :4f2x+1dx _zfx2+4dx+fx2+22dx CLASS24

4log|2x + 1]

1 X
5 —log|x? + 4| +§tan‘1§+c

1 X
= 2log|2x + 1| — log|x? + 4| +§mn’1§ +c

Question: 26

Solution:

Letl= [

x(x*-1) dx

Putting t=x*

dt=4x3dx

1 A
Now putting, )
A(t-1)+Bt=1
Now putt-1=0

Therefore,

—+
t t—1

(-1

1[:(:—1) f dt

1 1

= —Zlogt +Zloglt -1l +c
1 1

_ 3, = 4
4logx +4log|x 1 +¢

1
= —log|x| +Elog1x‘ — 1] +c¢
Question: 45

Solution:

dx
Let] = J.mdx

1 _ 1 _ A4 B

ut = =
(22+42)(x7+4)  (H42)(t+4)  t42 t+4
A(t+4)+B(t+2) =1




Put t+4=0

CLASS24

t=-4

A(0)+B(-4+2)=1

5 1
2
Put t+2=0

t=-2

A(-2+4)+B(0)=1

From equation(1),we get,

1 71x 1 1)< 1
(t+2)(t+4) 2" t+2 2

1
ek =
f (2 +2)(x2+4)
1 1 ran- X
==—X—=tan ' —
2 V2 V2
1t X
=—_-tan " —(—=
4 V2
Question:
Solution:
Let] = J-
I ! + =X
Where I; = fx(Zx_l)d .
. 1 _4
Now putting, or) o x +

A(2x-1)+Bx=1

Putting 2x-1=0

1
X=z
2

A(0)+ B (%) =1

B=2

Putting x=0,
A(0-1)+B(0)=1

A=-1

From equation (2), we get,

1 1+ 2
x(2x—-1) x 2x-1




[smt - [+ [ 5o CLASS24

2log|2x — 1|
e

= —log|x| +
og|x| 2
=log|2x — 1| —logx +¢

From equation (1),

1
1:51 + - locr|21 - 1| =logl2x — 1| + logx + ¢

1 31 |1 —2x|+ log|x| +
=—Y —— ol — 22 b
21 405. L§ oglx| +c¢

Question: 46

Putting———+ ™t _ 4 4 8 (1)

(x® +4){x?+25) (t+4)(t+25) t+4  t+25

Where t=x2

(A+B)t+(25A+4B)=t+1
A+B=1.........[1)
25A+4B=1........... (2)

Solving equation {1)and(2), we get,

A dB e
= an =3

Now,

t+1 -1 1 8 1

— e X F =
(t+4)(t+25) 7 t+4 7 t+25

xI+1 -1 1 8 1

=— X +— X —
(x24+4)(x2+25) 7  x2+4 7 12425

f X2+ 1 ; flf 1 i+8[ 1 .
C+a(C+25) 0 - 7 e 22 Ty e

:—lximn 1(;)+8x1mn l(i)-i—(‘

7 2 7 5 5

1 X 8 X
=——tan M=) +—tan (=) +c

i () + ggtan (G
Question: 28
Solution:
Let [ = J’L‘l“ X

(x+2)(a+1)*

Now putting, el A4 S — (1D

@HD)aH1)? (x42) | (xtl) | (a1
A(x+1)24B(x+2) (x+1)+C(x+2)=x2+x+1

Now putx+1=0

Therefore, x=-1

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

C=1



Now putx+2=0

CLASS24

Therefore, x=-2
A(-2+1)2+B(0)+C(0) =4-2+1=3

A=3

Equating the coefficient of x2,A+B=1
3+B=1

B=-2

Form equation (1),we get,

P4+ x+1 3 2 1
(x+2)(x+1)2 (x+2) (x+1) (I’rl)z

So,

CHx+l 3 - L
Grar1e® f(x r12™

=3loglx + 2| — 2loglx +

Question: 29

Solution:

Let! = f

Now putti

A(x-3)2+B

Therefore, x=3
A(0)+B{0)+C(3+2)
C=3

Now putx+2=0
Therefore, x=-2

A(-2-3)2+B(0)+C(0) = -4+9=5

Equating the coefficient of x2,we get,

A+B=0

! +B=0

3 =
1

B=-3

From equation (1), we get,

249 1 1 1 1 3
G+2)(x—3)? 5 (x+2) 5 (x-3) x-32




2x+9

|
1
Gro0 3" 5f(x+2) 5[( d"”f(x—a)zd" CLASS24

~Liogir r 21~ Llogh —31 - ——+
= gloghx  loglx —3t¢

Question: 47

Solution:
putting t=e*-1
e¥=t+1

dt= e¥ dx

1 A Br+C

t
1+t t41 2

A(t?)+(Bt+C)(t+1)=1
Put t+1=0
t=-1

A=1
Equating ¢
A+B=0
1+B=0
B=-1
Cc=1
From equation (1

1 1 N
(1+0)t2 t+1

1 1
f(1+t)t2dt=ft+ 14t

1 1
= +1|— | —dt + | =dt
log|t + 1] ftdt 1:zd

1
=log|t + 1| — lag]|t] —?+ c

+c

f (e dx =log|e¥] — logle® — 1] -

Question: 48

Solution:

dx
Let] = J-x—(xs D

Put t=x5

dt=5x*dx




|
dt 1 dt 1 dt
[ -slses i/ ms CLASS24

x(t+1)

. 1 A B
Puttin =4+ =
& te+l) ot + 125 B (1)

A(t+1)+Bt=1
Now putt+1=0
t=-1
A(0)+B(-1)=1
B=-1

Now put t=0
A(0+1)+B(0)=1

A=1

1 11
t(t+1) t t+1

Jt(ti o :f%d[ -

= logt — log|t +

1 |t
AT

J

Question: 30

Solution:

x4l

Letl = fm X

Now putting, _xEe
(xr+3)x-1)"  (x+3)

A(X-1)2+B(x+3)(x-1)+C(x+3)=x2+1

Now put x-1=0

Therefore, x=1

A(0) +B(0)+C(4) =2

C==
2

Now putx+3=0
Therefore, x=-3
A(-3-1)2+B(0)+C(0) =9+1=10

A_s
8

By equating the coefficient of x2, we get, A+B=1




Bt CLASS24

From equation (1), we get,

¥+l 5 1 31 1
GI3)(x 2)° 8 013 82 & 29

I%‘u Sj(ﬂlﬂ) f(x Z)derJ-(x 22 ™

5 1
flogir+3|+ loglx 1| — mJﬂ:

Question: 49

Solution:

dx
Letl = J-x_(.r"+1]

Put t=x6
dt=6x5dx
f dat
(6x3)
x(t+1)
Putting

A(t+1)+Bt

A(0)+B(-1)=1
B=-1

Now put t=0
A(0+1)+B(0)=1
A=1

1 1 1
tt+1) t t+1

ft(t+1) J’ dt - fm‘“

=logt —loglt + 1| + ¢

tog e
9lr+1

f dx _1J dt _11 x® |+

x(x$+1) 6 t(t+1)_60‘g|x6+1| ¢
1

=Iogx—glog|x"+1|+c

Question: 31




Solution:

CLASS24

P41

Let] = f{;i;i;:;ﬁ X

Now putting, % = (:3) + (;KL_U (x_cl)z... (1)
A(x-1)2+B(x-3)(x-1)+C(x-3)=x2+1

Putting x-1=0,

X=1

A(0)+B(0)+C(1-3)=1+1

C=-1

Putting x-3=0,

X=3

A(3-1)2+B(0)+C(0)=9+1
A(4)=10

5

A=
2

Equating the coeff

5! 3
= Sloglx 3|

Question: 32

Solution:

rx+l
Let] = f (x+2)(x2+1) *

¥F4x+l A Bx+C
(c+2)aT4+1) (x+2)  (x341)

Now putting,

A(x2+1)+(Bx+C)(x+2) = x%+x+1
AXZ+ A+BxZ+Cx+2Bx+2C = x%+x+1
(A+B)x2+(C+2B)x+(A+2C) = x2+x+1
Equating coefficients A+B=1......(i)
A+2C=1

A=1-2C....(ii)

2B+C=1

2B=1-C




|
1-C
B = R (iif) CI.Ass24
1-C
(1-2C) + — = 1
2-4C+1-C=2
3-5C=2

-5C=-1

=3

And2B=1-:=1
5 5

—

I =

"=l o0

Question: 50

Solution:

dx

sinx (3+2cosx)

letI = _f
Put t=cosx

dt=-sinxdx

da
—sinx
3 dt
- f —sinx
sinx (3 + 2t)
B j dt B f dt
 Jsinzx(3+20) ) (1—costx)(3+ 2t)
dt

Tl a-)E+2)




1 1

|
(1-t3E+20) (1-0(1+0(3E+20 CLASS24

. 1 A B c
Putt - = 3
utting (1-t){1+£)(3+28) 1-t+ 1+t+ 342777 (1)

A(1+E)(3+2)+B(1-t)(3+2t)+C(1+t)(1-t)=1
Now Putting 1+t=0
=-1
A(0)+B(2)(3-2)+C(0)=1
g_1
2
Now Putting 1-t=0

t=1

A(2)(5)+B(0)+C(0)=1

1

A=1

Now Putting 3+2t=0

L 1ogll - cosx| + -
=~ 1plogll —cosxl+2

Question: 33

Solution:

2x ¥
(2x+1)?

Let I = f

2x A 5

Now putting, = = oo e (1)
A(2Zx+1)+B = 2x
Putting 2x+1=0,

-1
X=—

2
A(0)+B=-1
B=-1

By equating the coefficient of x,




2ZA=2

|
CLASS24
From equation (1),we get,

2x 1 1
(2x+1)2° (2x+1) (2x+1)2

2 1 o,
[(2x+1)2 x_f(2x+1) _f(21+1)2 X

log|2x + 1] 1
= +c
2 202x + 1)

1
:5[10g|21'+ 1|+ ]+C

2x+1

Question: 51

Solution:

dx
rosx (5—4siny)

letf= [

Put t=sinx

dt=cosxdx

Jr:f(l—s'
1

A(1+)(5-4t
Now Putting
t=-1

A(0)+B(2)(9)+C(0)=1

s 1
18

Now Putting 1-t=0
t=1

A(2) +B(0)+C(0)=1

A(0) + B(0) + C(l —g) =1

—16

9

From equation(1),we get,




1 1 1 1 1 16 1

(l—t)(1+t)(5—4r):5x1—t+ﬁx1+t 9 X5 - at CLASSZ4

f 1 p IJ’ 1 p +1 1 16 1 it
t==|—dt+—| —dt —— | ——
(1-0)(1 +t)(5—41) 21—t 18/ 1+¢t 9 J5-4t

Il |1 t|+ll [1+¢] 16><Iog|574t|+
~ 308 18 09 9 —4 ¢

1 1 4
_ 1 . b o4 oA
2Iogll sinx| + 1810g[1+31m[+9iog|a 4sinx| + ¢

Question: 34

Solution:
3x+1
l= | ———dx
Let ‘J’(_J\'ii‘.)(_.\'—.'l}2
N i 3x+1 A B ¢ (1
ow putting, (e} x—2)2 " (x42)  (x-2) (x-2)2 77

A(x-2)2+B(x+2)(x-2)+C(x+2)=3x+1
Putting x-2=0,
X=2

A(0)+B(0)+C(2+1)=3x2+1

Putting x+2=0,
X=-2

A(-4)2+B(0)+C[0)=-6+1=-5

-5
A=—

16
By equation the coefficient of x2, we get, A+B=0

—+B=0
16

5 5

16

I 5! |-+2]+51 lx — 2] 7 +
~ 169 16791 -2 ¢

Question: 52
Solution:

LEt[:J- 1 dy = J-sin:xi-cos:xdl :Jv sin®x dx +I cos®x dx

sinx x cos®x sinx X cos=x sSinx X cos=x SinX X cos°x

Sinx 1
= Y dy + | —dx
cos®x sinx

= J(tanx secx + cosec x)dx

) ll rzl ) 1l (1+cusx)+
= Ssecx 2ogco 2fsec_1 2ot, 1 cosx c

Question: 53



Solution: CLASS24

tanx J- sinx

(1msine) ¥ cosx{1-sinx)

let{ = | dx

Put t=sinx

dt=cosxdx

f sinx X cosx p J tdt I tdt

=] ————————dx = - =

cos?x (1 —sinx) (1—sin?x)(1—1t) (1—-t2y(1—1)
t A B c

Puttingm =§+a (i—t):"-“ ._(1)

A(1+t)2 +B(1-t)(1+t)+C{1+t)=t
Now Putting 1-t=0
t=1

A(0)+B(0)+C(1+1)=1

c 1
T2
Now Putting 1+t=0

t=-1

A=——
By equati
-1 8

4
B=——=

A-0a+0(—-o -

. ,
dt —f dt
f(l—t}(1+t)(1—t) 2 (1—-1)2
-1 1 1
T4 )1+t 24 (1 -1
li |1+ ¢f 11 11—1t] 1>< ! +
T30 3%9 271" ¢
11 [1+ sinx] ll I1 - sinx| 1>< ! +
= 409 sinx 409 sinx 2 X1~ sinx c

Question: 35

Solution:

Sx+8
xZ(3x+8)

Letl = f

Now putting, 5x+8 A Bx+C (1)
22 (3x+8) o (3x+8) xz T




|
Ax2+(Bx + C)}{3x+8) = 5x+8 CLAssz4

Putting 3x+8=0,

By equating the coefficient of X2 and constant term,

1 1
—= +8|+-
4logl3x 8| 4109

Putting x+2=0,
X=-2
A(-4)2+B(0)+C(0)=-6+1=-5
A= __5

16

Question: 36

Solution:

sxyI18v+17

Let = f(x—l)z{Zx—S)

5x718x+17 A B c
(x-1)3(2x-3) _ (2x-3) tat -z (10

A(x-1)24B(2x-3)(x-1)+C(2x-3) = 5x2-18x+17

Now putting,

Putting x-1=0,




|
X=1
A(0)+B(0)+C(2-3)=5-18+17 CLASS24
c(-1)=4

Putting 2x-3=0,

3
173

3 ? 3\’ 3
A(E—l) +B(0)+C(O):5(E) —13(5)“7
A(1)+0—5 2 27 4+ 17

4 =2
A(1)745 . 5

4/ 4 T4

5

Question: 54

Solution:

let1=IL /

(sinx+sinZx) -
Put t=cosx
dt=-sinxdx

—dt

siny

~dt dt dt
= [sinz x (1 +2t) =I(1— cos2x)(1 + 2t) =f(1 —t2)(1 + 2t)
(1)

t A B c
(1-t)(1+t)(1+28)  1-t 1+t 1426777

A(1+9)(1+2t)+B(1-t)(1+2t)+C(1-t2)=1

Putting

Putting 1+t=0

t=-1

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

Putting 1-t=0




t=1

CLASS24

A(2)(3)+B(0)+C{0)=1

From equation(1),we get,

1
(1-0(1L+t)(1+28)

X

1
6
1
(1—8)(1+)(1+21)

11 [1—¢] 1!
69 2¢

Where t=x2
A(t+3)+B(t-4)=t
Now putt+3=0
t=-3

A(0)+B(-7)=-3

Now put t-4=0
t=4

A(4+3)+B(0)=4

From equation(1)

t 4)( 1 +3x 1
(t—4)(+3) 77t—4 77 t+3

x?2 4 1 3 1

(x2—4)(x2+3)=?xx2—22+7xx2+(\!§)2




f x? . 4f 1 p +3J' p
e anrin L o WX = S ax — — o ax
(x2—4)(x2+3) 7J) x2 =22 7) 24 (\g)“

41 1 -2 3 1y
=-x-X-log|—=|+=x—=tan"*=+¢c
7727 2% 2T 73
1[ x—2 +\[§t X N
Bl P R AN

Question: 37

Solution:
a
Letl = jm X
N . A Bx+C (1)
oW PUtting, o e T xez | Ry

A(x2+4)+(Bx+C)(x+2)= 8
Putting x+2=0,

X=-2

A(4+4)+0=8

A=1

By equating the coefficient of x2 and constant term, A+B=0

1+B=0

B=-1

4A+2C=8

4x1+2C=8

2C=4

C=2

From equation (1),we get,

8 L, a2
(x+2)(x2+4) x+2 (x2+4)

8 e — lf‘ It ‘id
fa:ERE::T‘—frii“‘JfE::r*+2Ja?:5 :

1 . 1 X
=loglx + 2| - Elog(x‘ +4) +2 X 5 xtan“l=+c¢

2
1 . X
=loglx + 2| —§log|1~' + 4|+ far1‘1£+ c

Question: 56

Solution:
1.4‘
Let! = | e
Putting (x?) = i -2
(rZ 4122 +9)(x%+16)  (r+1)(t+9)(t+16) t+1
Where t=x2

2=A{t+9)(t+16)+B(t+1)(t+16)+C{t+1]) (t+9)

1

B

t+9

CLASS24



Now putt+1=0
CLASS24
A(8)(15)+B(0)+C(0)=1

A 1

120
Now put t+9=0
t=-9
A(-9+9)(-9+16)+B(-9+1)(-9+16)+C(-9+1)(-9+9)=(-9)2
A(0)+B(-56)+C(0)=81

B = _ﬂ
56

Now put t+16=0

t=-16

A[0)+B(0)+C(-15)(-7)=(-16)2

A(0)+B(0)+C(105)=256

c 256
T 105

From equation(1)

-

t= A " b A C
(t+1D)(c+9)(t+16) t+1 t+9 t+16

1 81 256
f 120 456 , [105 |,
r+1 t+9 t+ 16

2

¢2
f(t + 1) (t+9)(t + 16}“t -

1 Lo Blj 1 dese" 1 4
“120) t+ 1 56/ 1+9 105/t +16°

lj 1o s 1 +256J' 1 _
“120) 2 +19 56t a2 19 T 105haz 16
1 1 d BIJ' 1 d 256] 1 q
= —_— _— 4'—— - ,-'{'_ —_— 7'
120) x2+ 1% " 56 x2+ (32" " 105) x4 (a2

Ltan‘l'r _8 P 1mn‘1 (l) +& X lmn‘1 (i) +c

120 * 75673 3/ 71057 4 1
1 27 X 64 X

o -1, _ - -1f_ _ -1{_

—1201011 X 56tan (3)+105£an (4)+c

Question: 38

Solution:

3x45

=[5 g
Let fl1_3712+x711

3x+5 A Ba+C
(x?—x24x-1) T a1 (x%4+1) 7T

Now putting, -(1)
A(x2+1)+(Bx+C)(x-1)=3x+5
Putting x-1=0,

X=1



A(2)+B(0)=3+5=8
CLASS24
By equating the coefficient of x2 and constant term, A+B=0
4+RB=0
B=-4
A-C=5
4-C=5
C=-1
From equation (1),we get,
3x+5 4 —4x -1
(141)(x2+1)=x—1+(x2+1)

3x+5 Ay = 4 1
(x—1@2+1)y f

4
=4log(x—1)— Eiog(xz

=4log(x — 1) — 2log

Question: 57

Solution:

Putting D =
A(1-t)+B(t-2)=1
Putting 1-t=0
t=1
A(0)+B(1-2) =1
B=-1
Putting t-2=0
t=2
A(1-2)+B(0) =1
A=-1
From equation (1), we get,

1 -1 -1
t-2)(1-t) t-2 1-t

f(:fz)uf:) jzftd”f_dt

=—log|l2—t| +log|lt — 1|+ ¢




|
=log|t— 1| - logl2—t| +¢ CLA8824

= loglcos2x — 1| — log|2 — cos2x| + ¢

Question: 39

Solution:
2x
Let! = I(x=+1)[r2+3)
Put t=x2
dt=2xdx
Now putting.; L (1)

(t+1)(t+3)  t+1 @ t43

A(t+3) +B(t+1) =1

Putting t+3=0,

X=-3

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

1
(t+1)(t+3) at

11|t+1| 11|t+
“2% 2 %8

f 2x d 711 |
(Z+D(2+3) N 208

Question: 58

Solution:
2
Lee! = J i
2 A Bx+C
PUE e T 1o e (D)

A(1+x2)+Bx(1-x)+C(1-x) =2
Put x=1

2=2A+0+0

A=1

Put x=0




|
o CLASS24
C=2-1=1
Putting x=2
We have 2=5A-2B-C
2=5x1-2B-1
2B=2
B=1

2 1 X 1
= + +
(1-x)(14+x%) 1-x 1+x2% 1+4x%

2 o[ty
f(l—x)(1+x2) X‘fﬁ A

1
—log|1 — x| +Elog|1 +x?

1
dx+f1+x2dx

Question: 40
Solution:

X2

Let] = (_\"‘——

Put t=x2

dt=2xdx
Now putti

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

A(0)+B(-1-1)=-1
5= 1
2

Putting t-1=0,
t=1
A(1+1)+B(0)=1

Al
)

From equation(1),we get,

t 1x 1 +1>< 1
(t-Dt+1) 27 t-1 2" t+1

o R
(x*—1) 2Jx2-1 2J x2+1
1 |x—1|

1
=2 X385

1 1
+EI&H_ Xx+c




xr—1

|
1 L
Llogf s e CLASS24

Question: 59

Solution:

2x% 41
x2(x+4)

Letl:f

Again let x2=t

2t+1 A+ B
tit+4) ¢t (t+4)7""

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

(1)

Putting t=-4

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

-8+1=-0-4B

-7=-4B

2t +1 7
tt+4)

f 2t+1
v n®

dt =

1 (—1)+7 1t B
X——+—x—tan
X 4 2

- |

xercise : 15B

Question: 1

Solution:

x—ﬁ‘fl

[ x tdx =

+c
-6+1

xn+1
fx“= +c
n+1

x5

1
f:(*"dx = ———+c¢

Question: 2




CLASS24

Solution:

J (Wx+1/V0)dx = _f(x%d—x_:)dx
" Iﬂ'l'l
{.’x BEER +C}

f (5ot

Il

1
xztt oyt
22y

1 1
5+l —5+1

[0 g - [ e
"+\/f X = 3.1[2+ X+c

Question: 3

Solution:

[ sin3xdx =:fc'033x+c

-1
[f sinaxdx = — cosax
a
Question: 4
Solution:

Letx®+ 1=

3x%dx = dt
1fdt 1
3J ¢t

[Fe=st
1+ x3 *

Question: 5
Solution:
Let sin x=t

cos x dx=dt

[ECOSX

dx =2 gr - —_2 4.

2cosx _
(=520 dx = 2rsev4e

Question: 6
Solution:

(3sin0-6+4)cos0  3(sin0-2)cosC+dcosO
(441-cos’D-4sin0) (sin 0-2)2




3cos0 4cos0

|
“Gino-2)  (sno-2) CLASS24

f( 3cos@ N 4050 )dﬁ)
(sin@—-2) (sin@ —2)2

Let (sin 2-2)=t

cos @ d@=dt
3dt  4dt
7+ RN
t t2
(3sing — 2)cos ¢
(5 —cos? ¢ — asing)

4
= 3]nrfE+c

dep = 3ln|sing —2| —m'}'c

Question: 7

Solution:

. 1 cosZx
[sinPxde = [-—==dx

{1-cos 2x=2 sin? x}

Solution:

Let log x

1
—dx =dt
X

Jtzdt=%+
f(loix)zdx _(

Question: 9

Solution:

(x+1)(x+logn)l® 1
[ Gett)astognl® J’(1+r)(_x+ 0¢

a

Letx + logx =t

1
(1 +—)dx =dt
X

3

t
ftzdt :§+c

f (x+1)(x +logx)?  (x +logx)? N
= c
X 3

Question: 10




Solution: CLAssz4

Let 1+cosx=t

-sin x dx=dt

—dt
f— = —Int+c
t

sinx |1+ [+
— dx = —In CcosX C
(1+cos x)
Question: 11
Solution:

1+tanx cosx+sinx

1—tanx cosx — sSinx
fcosx+sinx
cosx —sinx

Let cos x-sin x=t

-(sin x + cos x)dx=dt

—dt
f—:—lnt+c
t

f 1+ tanx
—dyx
1— tanx

Question:
Solution:

l1-cotx  sir

Let sin x + cos
(cos x-sin x)dx=dt

f sinxy — cosx
sinx + cosx

1—-cotx R
——dx =—In|sinx +
1+cotx

Question: 13
Solution:
Let (x + log (sin x ))=t

(1+cot x) dx=dt

dt
f—: Int+c¢
t

[ e

F logsiny) — In|x + log(sinx)| + ¢

Question: 14




CLASS24

Solution:
Let (x + cos? x)=t

(1-sin 2x) dx=dt

dr
i Int +c¢

1—sin2x

J

Question: 15

—— =1In(lx + cos*x) + ¢
X+ cosix ( D

Solution:

Letlogx =t

1
—dxy =dt
X

fsecztdt =tant+c

J’ sec? (logx)
——dx =
X

Question: 16
Solution:
Lettan!x

1
1+x2

fsinZt =

sin(2 tan™

f (1+x2)

Question: 17

dx

1

Solution:
Let 1-tan? x=t
-2 tan x. sec? x dx=dt

—1 [dt —11 -
2 )~z leetTe

7
tan X sec”™ X _
r—.dx = —llﬂﬂ |l - tan2:(| +c

Question: 18

Solution:




eI CLASS24

X241

. 2 x3 B
(x -1+ )dx=?fx+2mn x+c

Question: 19

Solution:

. n
SinX = cos (;—X)

= tan™! ((tan (g—%))

frr x)dx—nx
4 2 T4

Question: 20

Solution:

= (log(1+x*))x - Zj

= (log(1+x72))x - 2x

Question: 21

Solution:

%j‘ 2cosxcos3x dx
{2 cos A cos B=cos{A+B)+cos(A-B)}

sin4x sin2x
4

1
Ef (cos4x +cos2x )dx =

Question: 22 Evaluate

Solution:
1 . .
EI 2 sin 3x sin x dx

{2 sin A sin B=cos(A-B)-cos(A+B) }




sin2x sin4x

|
%f (cos2x —cos 4x)dx = PR tec CI.Ass24

Question: 23

Solution:
e¥(x+1-1) r( 1 1 )
(x+1)2 7 \x+1 (x+1)?

(e (F )+ f'(x))dx =e*f(x) + ¢}

J’ xe* d er N
(x+1)zx_x+1 ¢

Question: 24

Solution:
J(e*(FQ)+ f/(1))dx =e*
Here f(x)=-log cos x
[e* (tan x- log cos

Question: 25

Solution:

Question: 26

Solution:
Letx2 =t

2xdx=dt

lf tdt L t+
— | cos =_sint +¢
2 2

2 1.
X COSX dx=§smx +c

Question: 27

Solution:

cotx COsX

Vsinxe | (sinx)3/Z

Let sin x=t

cos x dx=dt

ac -2
—+c

32t




cotx —2

|
N TTRaN =i CLASS24

Question: 28

Solution:
secx

—= tan®x
cosec?x

ftanzxdx = j(seczx - 1)dx

sec’x
—de =tanx—x +c¢
cosec?x

Question: 29

Solution:

f sin*(cosx)dx = f (;—I — cos~

fn: p o xz+
G-ndv=gx-5

Question: 30
Solution:

On rationaliz

Question: 31
Solution:
We know that,

aI
fa"dx =—+4c
Ina

2x
2¥dx=—+
f N In2 ¢
Question: 32
Solution:
Let (x + log (sec x))=t

(1+tan x) dx=dt




[§-mere CLASS24

(1+tanx)

m = ITIIX’-'- IDg(SECI)I +rc

Question: 33

Solution:

Letlogxy =t

1

—dx =dt

X

f sec’tdt = tant + ¢

2
dex = tan(logx) +¢

Question: 34
Solution:
Let x2+x+1=t

(2x+1)dx=dt

2
f\ﬁdt = §r3/

Question:

Solution:

dx
f JOnE+a
Question: 36
Solution:

We know that,

dx 1 L
f—:—sin“ —+c
b*—(ax)? @ b

J‘ dx 1 3%
—————=gsin"—+rc
22—(3x)2 3 2

Question: 37
Solution:

We know that,




|
d 1
| gl V@O e CLASS24

f%: %10g|2x + J4x® — 25| +c

Question: 38

Solution:

We know that,

x a® x
f\,"az—xzdx=qua2—x2+?sin*‘a+c
- X X
V22 —x?dx =-\4 - x?+ 2sin -2-+c

2

Queston: 39

Solution:

We know that,

f\/az + x2dx

E QUESTIONS I

Question: 1

Solution:

j dx
) xz+32
Weknow,f%:ltan'lf-l—c
x-+a a a
1ta —1I+
=_@an "o rc
3 3

Question: 2

Solution:




f e CLASS24

dx=t
4dx=dt
d dt
X =—
4

1J‘ dt
4l ez 22

We know, J‘%

1 11X
Tea? ﬂtan ﬂ+C

1ta “Iox +
= —an X C
8

Question: 3

Solution:

[aorvss

2x=t

2dx=dt

IJ‘ dat
2 2+ 32

We know, f

rZ4a?

Lot
Te 3Te

put t=2x

1

6 3
Question: 4

Solution:

sinx

(cosyr vz @
cos x=t
-sin x dx=dt
dt
- ft
We know, J' rziﬂz = it,an_l E +c




e CLASS24

put t=cos x
=-tan"! (cos x)+c
Question: 5
Solution:

COsSX

— —— dx
(sinx)*+ 1%
sin x=t

cos x dx=dt

f dt
)2+

We know, J'x; =tan

2 ya<

= tan"lE +rc
put t=sin x

= tan? (sin x)+
Question: ¢

Solution:

= I (ex)ez .
t

e* =

e* dx=dt

f dt
ez

We know, f _*
X

2+ﬂ2

1
=-tan

a
t
= tan"‘I +c

put t=e*
tan! e* +¢
Question: 7

Solution:

3x°
“Jaopm

Let x5 =t

6x5 dx=dt




3x3dy= %t— CI.Ass24

1
=§tan“1 x®+c

Question: 8

Solution:

233
B f (x*)2 + 22 dx

Let x 4=t

4x3 dx=dt

ant
=—tan"'—+c
4 2
Question: 9

Solution:

J’ dx

) xT+4x+8

Completing the square

%% +4%x+8 = xZ+4x+8 (+4-4]

=xZ+4x+4+4

=(x+2)% +22

f dx
) (x+2) 422
Let x+2=t

dx=dt




-[es CLASS24

Weknow,_[# =Ytan ¥+ ¢
a

x24a? a
1

t *1t+
=c-tan “s+¢
2 2

put t=x+2

1 x+2
n—l

2 2
Question: 10

+c

Solution:

f dx
Tl 2xt4x+3

Completing the square

1
= 2x*+x+3 :212+E

+c

Question: 11

Solution:

1
[ =
e+ e~




[ CLASS24

ef*=te*

e* dx=dt

f dt
ez

1 1
Weknow, [ —— =-tan"'~+¢

xz az
=tan" *—+¢c
1
put t= e*
=tanle*+c

Question: 12

Solution:

f x? lj4xz+9
4249 4] 4x+4

Let Zx=t

2 dx=dt

=§—§f(

put t=2x

X 3ta - x+
T3 g Fre

Question: 13

Solution:
f x2-1 f x? f 1
2+4 S xr+a ) xt+4

f x* 1t X
= —-tan~!-
x2+4 2 2

—tan"'=

fxz+4—4 1 X
o X244 2 2

f 1 4 1t X
=)0 myy R,




Question: 14

Solution:

dx

Considerfm

3x=t
3dx=dt

dat
K}
1 dt
:§It2+22
1 1 X

We know, J'r; =-tan

2+a  a

dx

lt ‘1t+
=-fan ‘- +c¢
6 2

put t=3x%

1 3x
=_tan"!'—

6 2

Question:

Solution:

1,1

4= 5 +3)
1 dx

Ef((x;m;)

Let 1t
etx—- =

dx=dt

CLASS24




|
1 -1
PN tan V2t +¢ CI.A8824

put t=x- »
1 ta 2y —1 N
——=tan c
22 V2

Question: 16

Solution:

f dx f 1 d
- = X
sin*x + cos*x cos*x(tan*x + 1)

sectx
= | —— dx
tan*x +1
f sec’x sec’x
tan*x +1

j‘seczx (1 + tan®x)
tan*x +1

tan x=t

sec? x dx=dt

fl+t2
) otr+1

2aa” a

put t=tan x




|
1 ylanx —1
L Ll CLASS24

Question: 17

Solution:

(x*+1) J‘ 1+x2 d
————dx = | ————dx
(x*+x2+1) XZ+1+x2
J 1+x7? ar

“Jxrirazrz-2¢

] 1+x72 i
(x—x71)>+3

Letx-x1=t

1+x2 dx=dt

f dt
()2 +3
We know, fﬁ =

1
=—tan*—

V3

put t=x-x"1

o
=—tan

V3

1
= —tan

V3

Question:

1

—1]

Solution:

sin2x

———dx

sindx + cos*x
2tanx sec?x
———dx

(tan®x)> +1
2tanx sec’x
_—mm X

(sec?x—1)"+1

Let sec? x-1=t

2 sec x sec X tan x dx=dt

dt
(2 +1
_r 11X
We know, f Tt = ﬂtan . +c
=tan"lt+c

put t=secz x-1

=tanlsecx-1+c




=tan! tan?x + ¢ CI.Ass24

Question: 19

Solution:
Consider

f _dx
3x=t (1)2—(3x)*

3dx=dt

1 dt
-3 T

We know, f

1 1 atx
—_= —log—+r
a—-x= 2a ga-—x

Question: 20

Solution:
Conside r_[

2x=t

2dx=dt

k=

We know, fﬂ—l,, = 1lo

27 2a

:ilog4+t+c
16 "4-t
put t=2x
1 w14+21
:Etan 4_2x+c
=itan“12+x+r:
16 2—x

Question: 21

Solution:

xz
- |

Let x3 =t




CLASS24

dt
x2dy = —

1[ dt
T 3)12-¢2

We know, J

1 a+x

e 208t
1 oL4t

6 BT ¢

+c

put t=x3

11 1433
B RCE T

Question: 22

+C

Solution:

Y R —
B G EETE E

Let x2 =t

Question: 23

Solution:
2
X
= f (@) - (x3)2 dx
Let x3 =t
3x2 dx=dt
dt
2
x°dx =—
3
lj dt
3 (a%)2—t?
We know, LI Y P
I af-x2  Za toga—x tc
1 at+t

" 6a® loga3 —t




CLASS24

1 | a3+x3+
=—log——+¢
6a? ga3~x3

Question: 24

Solution:

J’ dx
- X2+ 2x -3
Completing the square
x2 +2x-3 = x2 +2x-3+1-1
(x+1)2-4

j dx
N (x+1)2 -4

Let x+1=t

dx=dt

Question: 25

Solution:
1
et o
_ f sec®x dx
(1- (V3tanx)?)
Let v3 tan x=t

/3 sec? x dx=dt

1J‘ dt
7\[5 12 —¢2
1 1 at+x
Weknow, [ == = Slog — +¢
1I 1+t+
=——=log——+¢
2V3 L

put t=v3 tan x




|
1 1++/3tanx
=R s € CLASS24
Question: 26

Solution:

f cosec?y
— X
1—cotix

Let cot x=t

-cosec? x dx=dt

dt
:_fﬂ

1 1 atx
We know,jaz_r,_ = ;log;+ c
711 l+t+
=—1Io c
2 %81t

put t=cot x

-1 1+cotx
=—Ilog

———+c¢
1 — cotx

Question: 27
Solution:

Consider

f (Zx)dl;

2x=t

2dx=dt

1f dt
T2l -2

We know, I =

= ﬁ—log

xZ-a® 2a

Question: 28

Solution:

Y B —
) - ®

Let x2 =t

2x dx=dt




d _dt
X Xf'i-

1 1
:if(c)Z— @«

put t=x2

1I P-4
168214

+c

Question: 29

Solution:

1
— —dx =
fsmzx— 4cos?x f

B sec®x 4
~J ((tanx)? - 22) *

Let tan x=t

Question: 30

Solution:

f sec’x
- dx
((2tanx)2++5")

1
———dx
f4stn31'+ 5cosix

Let 2 tan x=t

2 sec? x dx=dt

1 dt

=5 . =z
2 £2+\j§
We know,
1 1 t
=——tan" " —=+r¢

245 V5

CLASS24




put t=2 tan x CLASS24

1 @ dZtanx
=——tan
2v/5 V5

Question: 31

Solution:

f sinx ir f sinx d
. = i i r
sin3x 3sinx — 4sin3x

1
= | —dx
I3 —4sinx

1
= d C
fcoszx(Sseczx—il-mnzI) '

f sec?x dx
© ) 3(1+ tan?x) — 4tan?x

sec®x
- | —— dx
3 —tan?x

Let tan x=t
sec? x dx=dt
B J dt

= ﬁz -

We know, |

=——|
273 8

put t= tan

1
-
23 3o

Question: 32

Solution:

J 1+x72 dx
TS xr4xzy2-2
1+x7°

" ®

Let x-x"1=t

1+x 2 dx=dt

:JL__EL__
(02 +v2'

Weknow;f T =£Eaﬂ7‘lf+f
x2+as a a




I
1t
AT Ee CLASS24

1

put t=x-x"
1 I 1+
=—=tan c
vz V2
1 . ﬁlxz—l_l_
= —=tan c
V2 V2x

Exercise : OBJECTIVE QUESTIONS 11

Question: 1

Solution:

. X
= ESIH E +c
Question: 3
Solution:
Put sin x =t
= cos x dx = dt
.. The given equation becomes
dt
Va—1z

* _1 [ +
=sin"*-+c¢
2

Butt=sinx




|
—sint (55 + ¢ CLASS24
Question: 4
Solution:
= Let t=2%
dt = log 2. 2*.dx

dt

3 x C
= log?2 2%.dx

_I dt
- Jlog2yvi—t2

1 dt
Clog2t 1 —¢2
1
— ——sin~t
Iog 2sm
But t =2%
= isin”‘(z")
log2

Question: 5

Solution:

=sin"1 (x-1)+c
Question: 6
Solution:

dx

[

1
—y2 3=
X +2X




dx |
= : CLASS24
/ ALY
- A0y - (Y

4

1 (sin-

= —|5In
V2 1

3

1
=—sin *(4x - 1)

V2

Question: 7

Solution:

N J- 3x7dx

Vo-16x"

Let x3 =t

L 3x2dx = dt

But t =x3
1.

=-sin!
4

Question: B

Solution:

oy T

ST

T w2

dx
=
:,IL

3—(x—1)*

in—! x_—l)
=sin (ﬁ + c.
Question: 9

Solution:

J’ dx J’ dx
Vie-6v—122 JVxZ—61—9+16+9

dx
- f /25— (x4 3)2

=sin™? (x b 3) +c
g .




Question: 10 CLAss24

Solution:

dx 7‘[ dx
Vi—x? JV-xtia-
dx

=sin 1(2x-1)+c

Question: 11

EEE=

L 3x—1
- (sin-1! 3
= 3(51:1 ( 2 )
3

1, (3x - 1)
= —=51n
V3 2

Question: 12




Mark [\f] against

CLASS24

Solution:
We know

dx
fﬁ:10g|x+\jz'2— HZI
J’dfx= log|x +x2— 16!

Queston: 13

Solution:

[ dax
(20)2—(3)2

Putt=2x

dt =2 dx

dr
=dy =—

-

1 de
2) ez -9

=3 og|t

= | —

Vix3)2 (1)
Put t =x3

dt =3x2dx

d dt
= =—
X 3x2

lfl x*dt
L
3/ x5 T -1

dx
= J-T ?:log|x+./12—a2|
1
=§10g|t+1/t2—1
Butt = x*

1
:510g|x3+ vxe —1|




Question: 15

CLASS24

Solution:

o J- sinxdy
(2cosx)?—(1)*

Put t =2cos x

dt =-2sinxdx

dx = dt
= YT T osing
1 dt
o2l
dx
= | ——==log|x+Jx?—-a
Jm q |

1
=—§log|t+‘/t2—- 1

Butt = 2cosx

= —:—tloglz cosx + v4cos

Question: 16

Solution:

=log|t+t2—-1]

But t = tanx

=log|tanx + \/m |

Question: 17

Solution:

Differentiating both side with respectto t

) Zxdx lod 1 dt
R N
e YT TRt

B 1J‘ 1 ot
Y= 732 (1-1)t




1(t+(1-1)

|
72 a-oc cLhsszd
S D S
r= 5 amy e
y:_%(—]og(l—[)-l—log[)"}'f
Again put, t= 1 - 2

1
y= 5 (~loge™ +log(1—e™)) +c

1- eZ.\'
y=—log p2x te

y= —lOg e ix—1+¢c

Question: 18

Solution:

f\/#ﬁzf 4

Question: 19

Solution:

o J- COs X

sin®x-2sinx-3

Lett =sin x

dt =cos x dx

dt
= dx =
cCOsSX
cos x dt
S cosxVtP-20-3+2-2
dt
(t?—2t+2)-5
dt




|
dx
= [ = = tog |+ Vi CLASS24
dt
= f—(t—_‘JTTé—Ioglt— 1 +\jt —2t—3|

But t =sin x

= log|sinx — 1 ++/sin?x — 2sinx — 3|
Question: 20

Solution:

J‘ dx 7}‘ ax
Vii—ar+2 JVxi—ax+2+4-4

dx
_I,/(x—z)Z—z

=log|x+

J’ dx
S
‘fo _ (12

Question: 21

Solution:

ﬁfm

Question: 22

Solution:

:Iog|x~—3+\/x2—61+9—1’

dx
> JG a1
d
= fﬁ— Ioglx—s +Jx—6x +8|
Question: 23

Solution:




|
dx dx
f\/12—6x+1{): ViZ— 61 +10+9-9 CLASS24

dx
:j./(x—3)2+1

dx
o [ gl o]

dx
= J—zioglr+3 +yx?—-6x+ 1D|
JE=3)2+1
Question: 24

Solution:

f ridx
VG322 + ()¢

Put t =x3

Queston: 25

Solution:
sec®x dx

Putt=tanx

dt = sec2x

J 1 sec?xdt
- Jsec2x T ¥ 16

dx
= fﬁ:loglx+,/ﬂ+ﬂzl
=log|t+{t2+ 16

Butt=tan x

=log|tanx + tanZ x + 16|




Question: 26 cLAss24

Solution:

dx 1 dx
fm:fﬁm
1 dx
=Iﬁm
B 1 dx
‘f«—im
= J'dix=loglx+m|
Vit @@
N | RPN T
V3 Ja+1)2+3

Question: 27

Solution:

Question: 28
Solution:
xZdx
Ve +2x3+43
Letx3=¢
= 3x2dx = dt

dt
= 3x2

=dx

f x3dt lf dr
3x2vez+2t+3 3JVti+2t+3
Jl dx

S J3VeEr22t+1+ 2

_1147"
3Je+1)2+2




|
= [ o = tog |y T CLASS24
= %f—‘/%z-—loﬂn 14+4/t2 +2t+3|
But t =x3
= log|x3+ 1+Jm1
Question: 29
Solution:

We know

X a X
= J\/az—xzza\/az—xznt?sm I(E)%—C

Question: 30
Solution:

We know

X
= JIE-(B)7=2V1-%
Question: 31
Solution:

We know

X a X
= f.faz—xz =E\/a2—x2+75m I(E)+C




|
= 9 —4x? = %J‘a — 4x? +E§sin—1(21) +C CLASS24

X 9 .
= 9 —4x2 :—2~\/9—4x2 +Zsm‘1(2x)+c

Question: 32

Solution:

Given: [ cosxy V9 —sin? x dv
Let sin x =t

cos x dx =dt

dt
oS X -
dt -
- V9 —sin? xcosx
cos X

= Jo—r2ar

Solution:

We know

Question: 34

Solution:

VX2 —4x + 2dx

It can be written as

= sz—4x+2+2—2:\/xz—4x+4—2

=J(x-2)2-2

We know

2
= fsz—az =§Jx2—a2 —%log|x+\/xz—a2|+c




:»f‘/(x—Z)z— = -2-
X—2 —
:f,/x2—4x+ = VxZ—4ax+2-—loglx*—4x+2|+C

Question: 35

Solution:

2
X a
= fszwLaz =§‘/x2+a3 +?Iog|x+\fxz+a2|+c

2 16 2
[l =3 e @) s Foofer o)
=3 x+ X+3 +20gx X 3

8
- f-,/9x2 T 16dx =%«./9x2 116+ log[3x +9x7 + 16|

Question: 36

Solution:

f e*,/e?x + 4dx

Lete*=t

= J'e“ e2¥ + 4dx =
Question: 37

Solution:

16 + (logx)?
[Tt
X
Letlog x =t

1
= —dx =dt
X

= f-.;'tz +42de

2
= fJxZJraz =%Jx2+a2 +%log|x+\1x2+a2|+c

109 VG=2E=2|+¢ CLASS24




|
= f\[tz +42dt = %.jt?- + 42 +4;Iog|t+\/t2 +42|+ c cI.Ass24

But t =log x

f,f16+ (logx)?
= | Y— " dx
T
logx
= T\Hagzx + 16 + BIog]logx + logZx + 16| +C
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