Class X1l - NCERT — Maths Chapter-07 - Integrals

Exercise 7.1

Find an anti-derivative (or integral) of the function sin 2x by the method of inspection.
Solution 1:
The anti-derivative of sin 2x is a function of x whose derivative is sin 2x. It is known that,

i(cos 2x) =—2sin2x

dx

—=sin2x = —li(cos 2x)
2 dx

s.sin2x = i(—lcos 2xj
dx\ 2

Therefore, the anti-derivative of sin2x is —%cos 2X.

Find an anti-derivative (or integral) of the function cos 3x by the method of inspection.

Solution 2:
The anti-derivative of cos 3x is a function of x whose derivative is cos 3x.
It is known that,

i(sin 3x)=3cos3x
dx

= c0s3X =li(sin 3x)
3dx

C.COS3X = 1[1 sin 3Xj
dx\ 3

Therefore, the anti-derivative of cos3x is Esin 3X.

Find an anti-derivative (or integral) of the function e?* by the method of inspection.

Solution 3:
The anti-derivative of e2* is the function of x whose derivative is e
It is known that,

d 2; 2
—(e”)=2e"
- (%)
:>e2x :Ei(eZX)

2 dx
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. e2x _i(leaj
' dx\ 2

Therefore, the anti-derivative of e** is %ezx.

Find an anti-derivative (or integral) of the function (ax + b)? by the method of inspection.

Solution 4:
The anti-derivative of (ax + b)? is the function of x whose derivative is (ax + b)>.
It is known that,

d

—(ax+b) =3a(ax+b

dX 3 2
:>(ax+b)2 :%%(aﬁ )3
- (ax+b)’ :%(%(aﬂ )3j

Therefore, the anti-derivative of (ax+b)2 is Si(ax+b)3.
a

Find an anti-derivative (or integral) of the function sin 2x — 4¢3 by the method of inspection.

Solution 5:
The anti-derivative of sin 2x — 4e¥ is the function of x whose derivative is sin2x — 4e3
It is known that,

d —lcos,ZX—ﬂe3X =sin2x — 4e*
dx\ 2 3

Therefore, the anti derivative of (sin 2x—4e3x) is [—%cos ZX—ge”)

j(4e3x +1)dx

Solution 6:

_[(4e3x +1)dx

=4 I e¥dx + jldx
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3x
:4[e j+x+C
3

_deniyic
3

where C is an arbitrary constant.

1
J.x2 (1—?jdx
Solution 7:

1
J.x2 (1—?jdx

:j(xz—l)dx

:J'xzdx—jldx
:X?S—X+C

where C is an arbitrary constant.

I(axz +bx+c)dx

Solution 8:
I(axz +bx+c)dx

=ajx2dx+bjxdx+cjl.dx

3 2
(_]b[_jc
3 2

ax’  bx?
=—+—+cx+C
3 2

where C is an arbitrary constant.

I(2x2 +e* )dx

Solution 9:

I(ZXZ +e" Jax

Chapter-07 - Integrals
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= 2_[ x%dx +Iexdx

3
=2(X—]+ex+c
3

:gx3+eX+C
3

where C is an arbitrary constant.

Solution 10:
i[5
= J.(x+%—2j dx

:J‘xdx+j%dx—2j1.dx

X2
:?+Iog|x|—2x+c

where C is an arbitrary constant.

3 2
J-x +5x 4dx

XZ
Solution 11:
X* +5x* -4
J——
=I(x+5—4x‘2)dx
= I xdx+5j1.dx—4j' x2dx

2 -1
=X—+5x—4 X +C
2 1

dx

2

:X—+5X+E+C
2 X

where C is an arbitrary constant.
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IX +3x+4 dx

Solution 12:
J~x +3x+4
dx

1 1
ZI(XZ +3X2 +4x 2}dx
3 1
o) o+
+ +C

1
2

7
XE
73

2 2

o 1 3 1
=—X2+2x*+8x2+C

7

7 3
=7x2 +2x2 +8Jx +C

N N

where C is an arbitrary constant.

3_2 _
J~x X° 4+ X 1dx

x—-1

Solution 13:

J~ X3 —x?+x-1
x-1

On factorising, we obtain

(x* +1)(x 1)
=

dx

:I X2 +1 dx
:Ixzdx+J'1dx

3
:X—+X+C
3

where C is an arbitrary constant.

.[(1— x)\/;dx

Solution 14:

Integrals
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[ (1=x)/xdx
:j[Ji—xz]dx

=jx;dx—_[x§dx
5
—X—52+C

2

3 5
=—Xx*-—x2+C
3 5

™ oo %

where C is an arbitrary constant.

I\/;(Bx2+2x+3)dx

Solution 15:
_[\/;(3x2+2x+3)dx

= 3j xgdx + ZJ xgdx + 3_[ x%dx

7 5 [ij
X? X2
=3 T +2 ? +3T+C
2 2 2
6 ! 53
=—x2+§x2+2x2+C

where C is an arbitrary constant.

j(2x—3cosx+eX )dx

Solution 16:
j(2x—3cosx+eX )dx

= 2_[ xdx—3.|‘cos xdx+jexdx
2
:2%—3(sin X)+e +C
=x*—-3sinx+e*+C
where C is an arbitrary constant.
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_[(2x2 —3sin x+5\/§)dx

Solution 17:

j(2x2 —3sin x+5\/§)dx

= ZI xzdx—3jsin xdx+5j x%dx

3

2x° X2
:?—3(—COSX)+5 ? +C
2

3
:Zx3+3cosx+gxE +C
3 3

where C is an arbitrary constant.

_[sec X(sec x +tan x)dx

Solution 18:
_[sec X(sec x+tan x)dx

- I(sec2 X +Sec x tan x) dx

= jsecz Xdx + I sec x tan xdx

=tanx+secx+C
where C is an arbitrary constant.

J- sec’ X

—ax
COSec X

Solution 19;

2
Sec” X
J. —ax
COSec X
1

=I coi2 X dx

sin? x
_sin®x
_Icosz X

dx
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= jtanz xdx
= j(secz X —1) dx
= J'sec2 xdx — j 1dx

=tanx—x+C
where C is an arbitrary constant.

IZ—Ssin X dx

cos? x

Solution 20:
I2_3szlnxdx
COS”~ X

3sinx
_ I X
cos’ X Cos* X

:IZsec xdx—B_[tan X Sec xdx

=2tan x—3secx+C
where C is an arbitrary constant.

The anti-derivative of (J;+LJ equals

N

1+ 1 2 21
(A)§x3+2x2+C (B)§x3+5x2+c
3 1 3 3 1

(c)3x5+2x5+c (D)—x5+1x5+c
3 2" 2

Solution 21:

J‘«/;+%dx

1 1
=Ix2dx+jx 2dx

3 1
X2 x2
R
2 2
2% 2
5 X2 +2x2 +C , where C is an arbitrary constant.

Hence, the correct Answer is C.

Integrals



Class X1l - NCERT — Maths Chapter-07 - Integrals

If di f (x)=4x° —34 such that f(2) = 0, then f(x) is
X X

1 129 1 129
(Wxess=g By
1 129 1 129
C)x'+=+—= D)x®+— =22
Solution 22:
It is given that, i f (x):4x3 3
dx x*

Anti-derivative of 4x® —34 =f(x)
X

s (x)= j4x3 —X—34dx

f(x)= 4I x3dx—3j(x‘4 Jox

f(x) :4[%4}_3(X__Zj+c
f(x)=x4+%+c

Also,
f(2) =0

~1(2)=(2) " 21)3

:>16+%+C=0

=C =—(16+1j
8

+C=0

_—129

8

1 129

L F(X)=xt = -2
(X) X +X3 8

Hence, the correct Answer is A.

=C

Exercise 7.2

Integrate 5

1+x
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Solution 1:

Let 1+ x> =t
. 2xdx=dt

d_jdt

I1+x
=log|t|+C

=logl+x*|+C
= Iog(1+ x2)+C
where C is an arbitrary constant.

(log x)2

X

Integrate

Solution 2:
Let logx =t

1dx =dt
X

:>j<|og| ) dx = jt dt

3
:L+C
3

| 3
_(logx)"
3
where C is an arbitrary constant.

Integrate
xlog x

Solution 3:

The given function can be rewritten as
1 _ 1

x+xlogx  x(1+logx)

Letl+logx=t

de =dt
X

Integrals
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:I 1+Iogx _I a

=log|t|+C
=log[1+log x|+C
where C is an arbitrary constant.

Integrate sin X . sin (oS X)

Solution 4:

Let cos x =t

~ —sin x dx = dt

:>Isin X.sin (cos x)dx = —Isintdt
:—[—cost]+C

=cost+C

= cos(cos x)+C

where C is an arbitrary constant.

Integrate sin (ax + b) cos (ax + b)

Solution 5:

The given function can be rewritten as

2sin(ax+b)cos(ax+b) sin2(ax+b)
2 - 2

sin (ax + b) cos (ax + b) =

Let2 (ax +b) =t
~ 2adx = dt

:>J-sm2(ax+b 1 J-smtdt

=—|-cost|+C
4a[ cost]+

:_—1c032(ax+b)+C
4a

where C is an arbitrary constant.

Integrate Vax+b

Solution 6:
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Letax+b=t
= adx =dt

2 bg C
—_— 2
3a(ax+ )2+

where C is an arbitrary constant.

Integrate X~/X+2

Solution 7:
Letx+2=t
o dx =dt

:>jxx/x+ 2dx = j(t 2)Jtdt

=j(t2—2t2Jdt

=jt2dt—2jt;dt

5
2

t2——t2+C
3

5 4 3
(x+2)2 —§(X+2)2 +C

where C is an arbitrary constant.

Xy/1+ 22

Solution 8:
Let 1 +2x°=t

Chapter-07 -

Integrals
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SoAxdx =dt
> Jt
:>J.xf\/1+ 2X°dx ijdt
1.3
=th2dt
3
1] t2
:Z § +C
2

1 3
= €(1+ 2x2)2 +C

where C is an arbitrary constant.

Integrate (4X+2)x* +x+1

Solution 9:
Let X2 +x+1=t
S (2x+1)dx = dt

J’(4x+2)\/x2 +X+1dx
=j2\/t'dt
:ZI«/fdt

3
2
:2%+C

2
:g(x2+x+1)z+c

where C is an arbitrary constant.

Integrate

1
x—/x

Solution 10:
The given function can be rewritten as
1 1

x—x Jx(Vx-1)

Chapter-07 - Integrals
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Let (\/i —1) =t

AL ax=dt

2%

:I;dx:j%dt

Ix(Vx-1)
=2logt|+C

=2Iog‘\/§—q+c

where C is an arbitrary constant.

Integrate ,X>0

X
Jx+4

Solution 11:
Let x+4=t
Sodx=dt

I X):4dx:j(t;\/t_4)dt

A

=Zt.t2-8t2+C

21
==t?(t-12)+C

N W

1
2

=§(x+4) (x+4-12)+C

=§ X+4(x-8)+C

where C is an arbitrary constant.

Chapter-07 - Integrals



Class XIl - NCERT — Maths

Integrate (X’ —1); x°

Solution 12:
Letx®—1=t
~.3x%dx =dt

= j(x3 —1)§ X>dx = _[(x3 —1); x° x2dx

=jt; (t+1)g

where C is an arbitrary constant.

2
Integrate (2 a0 )3

Solution 13:
Let 2 +3x° =t
S92 dx = dt
x? 1, dt

:>J.4dx

(2+3x3)3
)
(1
:E(t_z)+c
1
18(2+3x)’

where C is an arbitrary constant.

O (1)

+C

Chapter-07 - Integrals
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Integrate x>0

m H

x(log x)

Solution 14:
Let logx =t

1dx:dt
X
1 dt
dx =
= o™

log x)"

tferl

+C

-m+1

1-m
:(Iog X) c

(1-m)

where C is an arbitrary constant.

Integrate 5

9-4x
Solution 15:
Let9—4x?=t
S —8xdx =dt
X -1¢1
= dx=—|=dt
I9—4x2 8 It

:%1log|t|+C

:%Iog‘9—4x2‘+c

where C is an arbitrary constant.

Integrate e”**

Solution 16:
Let2x+3 =t
o 2dx =dt

= je2”3dx = %Ietdt



Class X1l - NCERT — Maths Chapter-07 - Integrals
1ot
= E(e ) + C

_ le(2x+3) LC
2

where C is an arbitrary constant.

X
e

Integrate

Solution 17:
Let x?=t
So2xdx =dt

1,1
:Ie%dx:ij.gdt

:%Ietdt

-t
=l £ +C
2\ -1
:—le’X2+C
2

= _12 +C
2e”

where C is an arbitrary constant.

tan~t x

Integrate
9 1+x°

Solution 18:

Let tan x =t

1 dx=dt
1+x

2

etan‘lx .
:>Il+x2dx:fe dt
=e'+C

_ etan’lx +C
where C is an arbitrary constant.
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2X

Integrate

Solution 19:
Dividing the given function’s numerator and denominator by e, we obtain,

(&)

eX eX _e*X
(e2X +1) et ge
eX

Let e+ =t
(ex —e‘x)dx =dt

ef—e "
:Iezwl _Ie +e¥
dt
t
=loglt|+C

where C is an arbitrary constant.

2X —2X

Integrate =

e

Solution 20:

Let e +e72* =t

— 2 —2e ¥dx =dt
=2(e” - )dx=dt

¥ —e dt
= || — dx=|=
j(ezx +e J 2t

1
=—logle™ +e”*
2%

where C is an arbitrary constant.
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Integrate tan”(2x—3)

Solution 21:

tan2(2x—3) :sec2(2x—3)—1
Let2x—3 =t

CLo2dx =dt

= Itanz (2x—3)dx = I[sec2 (2x-3) —1]dx

:%I(seczt)dt—_[ldx

_1 sec’ tdt — | 1dx
> J

:%tant—x+c

:%tan(Zx—S)—x+C

where C is an arbitrary constant.

Integrate sec’ (7 —4x)

Solution 22:
Let7—4x=t
oo —4dx =dt

) 2 -1 2
..Isec (7—4x)dx_II5ec tdt

:_Zl(tant)+C

=_71tan(7—4x)+C

where C is an arbitrary constant.

sin™t x

Integrate
1-x?

Solution 23:
Let sint x=t

! dx =dt
1-x°
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:js—d%hjtdt

2
:L+C

where C is an arbitrary constant.

2Cc0s X—3sin x

Integrate -
6c0s X+4sin X

Solution 24:
The given function is,
2c0sXx—3sinX _ 2€0sX—3sin X

6CosX+4sinX 2(3cosx+2sin x)
Let 3cosx+2sinx =t
(—3sin x+2cos x)dx = dt

IZCosx—Ssin X gx — dt
6Ccos X +4sin x 2t

1 .
= log|2sin x+3cosx|+C
where C is an arbitrary constant.

1
cos® x(1—tan x)°

Integrate

Solution 25:
The given function is
1 sec

cos’” x(1—tan x)2 (1-tan x)2
Let (1-tanx)=t

—sec? xdx = dt

2
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_J-—dt

:I(l tan x)*
= —[tdt
=+%+C

1

=——+C
(1-tanx)
where C is an arbitrary constant.

cos~/Xx
X

Solution 26:
Let VX =t

1
——dx=dt
2%

J‘ OS\F

Integrate

X=2 I costdt

=2sint+C
=2sin/x+C
where C is an arbitrary constant.

Integrate +/sin 2x cos 2x

Solution 27:
Letsin2x =t
So, 2cos 2x dx = dt

= I«/sin 2X C0s 2XdX = %I\/t_dt

3
1| t2
=3 ? +C
2
3
“lesc
3
l 3
§(S|n2x)2 +C

Integrals
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where C is an arbitrary constant.

COS X
J1+sinx

Solution 28:
Letl+sinx=t
s cos xdx =dt

COS X
=]
1

Integrate

dt
4dx = | —
J1+sinx I«/f
tE
=7+C

2
=2Jt+C

=2J1+sinx+C

where C is an arbitrary constant.

Integrate cot x log sin x
Solution 29:

Let log sin x =t
:_i.cosxdx =dt

sinx
..cot xdx =dt

= Icot xlogsin xdx = jtdt

=—+C
2

= %(Iogsin x)2 +C

where C is an arbitrary constant.

sin x
1+ cos X

Integrate

Solution 30:
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Letl+cosx=t

. —sin x dx = dt

:j sin X dx — _ﬂ
1+cos X t

=—log|t| +C

=—log[l+cosx+C
where C is an arbitrary constant.

sin x
Integrate >
(1+cosx)
Solution 31:
Let1+cosx=t
. —sinxdx=dt
inx
= Is—zdx = —d—zt
(1+cosx)
_—jrzdt
=}+C
t
__ 1 +C
1+ cos X

where C is an arbitrary constant.

Integrate
1+cotx

Solution 32:

Let | = #dx
1+cotx
:I closxdx
1+_7
sin X
—I sin X

sin x+cosx
_ j 2sin X

=2 Sinxrcosx”
_lj-(sm x+cosx) (sin x—cosx)d

B (sin x+cosx)

X
2

Integrals
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Z—jld _j3|nx COSX

smx+cosx
1 1 ¢sin X—cos X
= (%) [ ="
2 2+ sin X+C0os X

Let sin X + cos X =t = (cos x — sin x) dx = dt
—(dt

2 2 t
:g—%log|t|+c

:5—£I09|sinx+cosx|+c
2 2

where C is an arbitrary constant.

Integrate
1-tanx

Solution 33:

Let | =j dx

1-tanx
_ 1
- Jq_sinx
COS X
I COS X
~Jcosx— smx
_ j 2CoS X
~2J cosx— smx
1J-(cosx—sm X)+(cosx+sin X)dx

(cosx—sinx)

cosx+smx
=—j1d —j
COS X — smx

_x+1 COS X +Sin X
2 27 cosx—sinx
Put cos x —sin x =t = (—sin X — cos X) dx = dt
X 1¢—(dt
:_+_IM

2 27 t

dx

:g—%log|t|+c

:5—£I09|cosx—sin x|+C
2 2

where C is an arbitrary constant.

Integrals
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fan x

Integrate ————
sin X cos X

Solution 34:

Jtan x dx

Let | =
J‘sin X COS X

:J' Jtan x xcos x

Sin X COS X X COS X

_[Manx Janx

tan x cos® x
J-sec xdx

tan
Lettan x =t = sec®x dx = dt

dt
===
I
=2Jt+C
=2Jtanx+C

where C is an arbitrary constant.

2
Integrate M
X
Solution 35:
Let1+logx=t
1dx =dt
X
(1+log x)’ ,
———dx=|tdt
> [ g |
3
=L+C
3
(1+log x)3

where C is an arbitrary constant.

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

Integrate
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Solution 36:
The given function can be rewritten as

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

= (1+ lj(x +log x)®
X

Let (x+logx)=t

;@+1}u=m
X

= 'f(1+%](x+ log x)* dx = jtzdt

=—+C
3

:%(x+logx)3+C

where C is an arbitrary constant.

X*sin(tan™ x*)
Integrate

1+ x8

Solution 37:
Let x* =t
oA dx =dt
X’sin(tan™x*) 1 sin(tant)
| | — (1)

1+x8 4
Let tan't=u

1 >~ dt =du
1+t

From (1), we obtain
J. X*sin(tan™x*)dx 1
1+x° 4

jsinudu
:%(—cosu)+c
:—lcos(tan‘lt)+c

4

=_Ilcos(tan1 x4)+C

where C is an arbitrary constant.
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10x* +10”log, 10
x* +10*
(A) 10*-x°+C (B) 10 +x*+C

(C) (10*—x°)"+C (D) log(10* +x°)+C

dx equals

Solution 38:
Let x° +10" =t

~.(10x° +10*log, 10) dx = | %

9 X
- J~10x -|1-010 log,10 dx — dt
X~ +10x t
=logt+C

=log(10* +x°)+C
Hence, the correct Answer is D.

I . equals

sin® xcos? x
(A)tanx+cotx+C (B)tanx—cotx+C
(C)tanxcotx+C (D)tanx—cot2x+C
Solution 39:
dx
Let | =| ———
J‘sinzxcoszx
Ism x+cos X
sin? xcos? x
_J~ sin® x I cos’ X
sin® x cos? x sin® x cos? x

= .[sec Xdx + Icos ec2dx

=tanx—cotx+C
Hence, the correct Answer is B.

Exercise 7.3
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Integrate sin?(2x + 5)

Solution 1:

The given function can be rewritten as

1-c0s2(2x+5) ~ 1-cos(4x+10)
2 - 2

= Isinz (2x+5)dx = J~1—cos(24x+10) dx

:%Ildx—%jcos(4x+10)dx

1 1 (sin(4x+10)j+c\

2" 2 4

sin?(2x+5)=

-

_1 .T—é sin |-_-1.T+1[:|_.| +C
Integrate sin3x.cos4x
Solution 2:
It is known that, sin AcosB Z%{Sin(A—F B)-+sin(A— B)}
Isin 3x cos 4xdx :%I{sin(3x+4x)+sin(3x—4x)}dx
1 ] ]
:Ej{sm 7x+sm(—x)}dx
1¢, . ]
:Ej{sm 7x—sinx}dx
1, . 1,.
= Ejsm 7xdx — EISln xadx

_ Lf zcosrx —1(—005 x)+C
2 7 2
—COS7X COSX
= + +C
14 2
where C is an arbitrary constant.

Integrate cos 2x cos 4x cos 6x

Solution 3:



Class X1l - NCERT — Maths Chapter-07 - Integrals

It is known that, cos Acos B = %{cos(A+ B)+cos(A— B}
J'cos 2x(cos4xcos6x)dx = Icos ZXB{cos(4x+6x)+cos(4x—6x)}}dx

I COS 2X COS 10X +COS 2X COS (— 2x)} dx

I c0s 2X C0S10X + CoS 2x} dx

{
{

IH;COS (2x+10x)+cos(2x— 10x)} (1+COS4Xde
(

2

j C0512X +c0s8X +1+Cos4x)dx

1{sm12x sin8x sin4x }
+ + +C

= +X
41 12 8 4

where C is an arbitrary constant.

Integrate sin®(2x+1)

Solution 4:

Let I =Isin3(2x+l)dx

:>J'sin3(2x+l)dx:'[sin2(2x+1).sin(2x+l)dx
:I(l—cosz(2x+1))sin(2x+1)dx

Let cos(2x+1)=

= —2sin(2x+1)dx =dt

= sin(2x+1)dx =_Tdt

:>|:_—1j 1-t?)

3
1{t —t—} +C
2 3
3
:ﬂ{cos<2x+1>_w}+c
2 3
—cos(2x+1) cos’(2x+1)

= + +C
2 6

where C is an arbitrary constant.
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Integrate sin® xcos® x

Solution 5:

Let | =.|‘Sin3xcos3 x.dx

= Icos3 X.sin? x.sin x.dx

Chapter-07 - Integrals

= _[0033 x(l—cos.2 x)sin x.dx

Let cosx =t
= -sinx.dx = dt
= =—jt3(1—t2)dt

=—[(t*~t°)dt

4 6
-5}

_ Jcos*x cos®x
4 6

_cos®x  cos* X

6 4

frc

+C

where C is an arbitrary constant.

Integrate sin xsin 2xsin3x

Solution 6:

It is known that, sin Asin B =%{cos(A— B)-cos(A+ B)}

J'sin xsin 2xsin 3xdx = I[Sin x.%{cos(Zx—Sx)—cos(Zx +3x)}} dx

%J'(sin XC0s(—xX) —sin xcos5x ) dx

%J'(sin C0S X —Sin X c0s5x ) dx

ol

1

4

|

sin 2x

—C0S2X

2

2

dx—ljsin X c0s5xdx
2

} _%j%{sin(x +5X) +sin(x —5x) }dx

_—cos2x 1

8

-3 (sin6x-+sin (—4x)) dx
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—C0S2X 1| —cosbx cos4x
= —— + +C
8 4 6 4
—C0S2X 1| —cos6x cos4x
= -= + +C
8 8 3 2
1{c036x cos4x
== +

8l 3 2
where C is an arbitrary constant.

—cost} +C

Integrate sin4xsin8x

Solution 7:

It is known that, sin Asin B =%cos(A— B)—cos(A+B)
'[sin 4xsin8xdx = j{% cos(4x—8x)—cos(4x+8x)}dx
1
= EJ‘(cos(—4x)—c0312x)dx

= %I(cos 4x —cos12x)dx

1| sin4x sinl2x
— _ +C
4 12

2
where C is an arbitrary constant.

1-cosx

Integrate
1+cos x

Solution 8:
Consider,

1-cosx _ 2
1+cos X

” {Zsin2 X —1—cosx and 2¢os® > =1+cosx }
2cos? 5 2 2
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_[ 1-cosx dx = J.(sec2 X —ljdx
1+cosx 2

X
tan—

=| —2_x|+C

1

2
=2tan5—x+C
2

where C is an arbitrary constant.

COS X
1+cosx

Integrate

Solution 9:

cos? X —sin? X
COS X 2

1+cosx

< {cosx:coszé—sinziand cosx:2c052§—1}
2c0s> E 2 2 2

_[ cosx dx=1J' 1—tan2 2 lx
1+cosx 2 2

=l.|.(l—sec2 §+1j dx
2 2

=1'f(2—sec2 5jdx
2 2

X

_ 4 _ 2
_22x - +C

2
:x—tan§+C
2

where C is an arbitrary constant.

Integrate sin® x

Solution 10;
Consider sin* x =sin? xsin® x



Class X1l - NCERT — Maths Chapter-07 - Integrals

B (1—003 2x)(1—cos ZXJ
2 2

==(1-cos 2x)2

- —[1+ cos® 2X —2¢os 2x]

1+(%)— 2C0s ZX}

1+1+Ecos4x—2c052x}
2 2

Al DM MNE NP KNP
} 1 1T

§+1cos4x—20052x}

2 2

.'.J'sin4 xdx=l'f E+1cos4x—20052x dx
4712 2

1|3 1(sindx) 2sin2x
=—| X+ - +C
412 2\ 4 2

=1{3X+S|n4x —2sin ZX}LC
8 4

:§—lsin 2x+isin4x+C
8 4

where C is an arbitrary constant.

Integrate cos” 2x

Solution 11:
cos* 2x = (cos2 2x)2

_(1+ cos4x)2
2

- —[1+ cos® 4x + Zcos4x]

1+(ﬂ) +2C0S 4x}

1 cos8x
1+§+

+2Cc0s 4x}

DNl NP BNEFE NP
I 1T

g+ COS8X +2Cc0s 4x}

'[cos“ 2xdx =I 3, CosBX | cosdx |y,
8 8 2
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3 sin8x sin4x
=—X+ + +C

8 64 8
where C is an arbitrary constant.

H
Integrate

+CO0S X
Solution 12:

2
., (Zsinxcosxj
sin®x 2 2

X
1+cosx 2COSZE

sinx=25in§cos§;cosx:200325—1
2 2 2

X X
4sin? Ecos2 =z

2c0s2 X
2

= 2sin? >
2

=1-Cos X

¢ sin®x

"I1+cosx

dx = I(l— cos x)dx

=X—-sinx+C
where C is an arbitrary constant.

COS2X—C0S 2

Integrate
COS X —COS &
Solution 13:
Consider,
osin 2X+2a sin 2X—2a
Cos2x—cos2a: _ x2+ x—2 {cosC—cosD:—ZsinC+DsinC_D}
COS X —COS & _2sin Zasin 20! 2

_ sin(x+a)sin(x-a)

(5 Jon( %)
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i {Zsin(X;a)cos(X;aﬂ{%in(x;ajcos(x;aﬂ
(%52 on55%)
=4cos(x+_“jcos(><—7aj

X+a X—«a
= 2| cos +C0S————
{ ( j 2 2 }

= 2[ cos(x)+cos a]

=2C0S X+ 2C0Sx
) Icost—cosZa

COSX—COSs

dx=_[2cosx+2c05a

=2[sinx+xcosa]+C
where C is an arbitrary constant.

COS X —Sin X

Integrate -
1+sin2x

Solution 14:
cosx—sinx cosX —sinx

1+sin2x (sin2 X + C0S? x)+ 25sin X cos X

[sin2 X +c0s® X =1:sin2x = 2sin xcosx]

_ COsX-—sinx

~ (sin X+ cosx)°

Let sinx+cosx =t
~.(cosx—sinx)dx = dt

cosx—sinx COS X —Sin X
j = dx

1+sin2x (sin x+cosx)
dt
I
= [t7dt
=—t"'+C

:—}+C
t

B -1
Sin X +C0S X
where C is an arbitrary constant.

+C
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Integrate tan® 2xsec2x

Solution 15:
tan® 2xsec 2x = tan® 2x tan 2xsec 2x

= (sec2 2X —1) tan 2xsec 2Xx
=sec’ 2x.tan 2xsec 2x —tan 2xsec 2x

jtanS 2xsec2xdx = Isec2 2x.tan 2xsec 2xdx —Itan 2xsec 2xdx

= _[secz 2X.tan 2xsec 2x dx — sec2x +C
Letsec2x =t
s.2sec2xtan 2xdx = dt
J‘tan3 2xsec 2xdx :%Itzdt _ secax +C
3
_ ' sec2x C
6 2
3
_ (sec2x) _ sec2x ic
6 2

where C is an arbitrary constant.

Integrate tan* x

Solution 16:

tan* x

=tan’ x.tan? x

- (sec2 x—l) tan® x

=sec? xtan® x—tan? x

— sec? xtan? x—(sec2 x—l)

=sec’® xtan® x—sec? x+1

jtan4 xdx = J‘sec2 xtan? xdx—J‘sec2 xdx+.[ldx
=Iseczxtan2 xdx —tan x+x+C (1)

Consider j sec’ x tan® xdx

Let tan X =1 = sec? xdx = dt

tan® x

3
:>'|.sec2 xtan? xdx = jtzdt =t§:

From equation (1), we obtain
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1
J‘tan4 xdx:gtan3 X—tan X+ x+C

where C is an arbitrary constant.

sin® x +cos® x
Integl’ate —
sin® Xcos® X
Solution 17:
sin® x +cos® x sin® x cos® x
) VY VLY 2
sin®xcos’ X sin®xcos® X sin® Xcos® X
_sinx  cosx
cos®x  sin® X
= tan xsec X + cot X coS ecx

=3 3
sin® x+cos® x
Iﬁ dx = j(tan Xsec X+ cot xcosecx ) dx
sin® xcos® x
=secx—cosecx+C

where C is an arbitrary constant.

COS 2X + 2sin’ X
cos? X

Integrate

Solution 18:
COS 2X + 2sin® x
Cos® X
_ cos2x+(1-cos2x)
- cos? X

[cos 2x =1-2sin’ x]

1

" cos? X

=sec’ X

[ C0S2X+2sin* X
' -[ cos’ X
where C is an arbitrary constant.

dx = _[secz xdx =tan x+C

Integrate —
SiN X Ccos” X

Solution 19:
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1 sin’x+cos’X
sinxcos®x  sinxcos® x
sin x 1
= 3 —+ -
cos® X  SinXxcos x

1/ cos® x
Sin Xcos X

cos® X
sec? x
tan x
1
J.ﬁdx J.tan XSec xdx+j
sin Xcos” X
Let tan x =1 = sec? xdx = dt

=tan xsec? x +

=tan xsec® X +

sec® X
tan x

dx

:jmdx jtdt+j dt

:E+Iog|t|+C

= %tan2 x+log|tan x|+C

where C is an arbitrary constant.

C0S 2X

Integrate —
(cosx+sinx)

Solution 20:

Integrals

COS 2X _ COS 2X COS 2X

(cos x+sin x)’  00S% X+Sin% X+2sin XcosX  14sin2x

_[ COS 2X I COS 2X
(cosx+sinx)’ 1+sm2x

Let 1+sin2x =t
= 2¢0Ss 2xdx = dt

.-.jszdxij}dt
(cosx+sin x)2 271

=%Iog|t|+C

=%Iog [1+sin2x|+C
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:%Iog‘(sin X +C0S x)2‘+C

=log sin x+cos x| +C
where C is an arbitrary constant.

Integrate sin™(cosx)

Solution 21:
sin”*(cos x)
Let cosx =t

Then, sin x = /1—t2

= (—sinx)dx =dt

dx:f—dt
sin x
dx = —dt
1—t?
.'.Isin‘l(cosx)dx=Isin‘1t[ —dt J
1—t?
sin't
=— dt
J. ’1_t2
Let sin*t=u
1 Gt=du
J1-t2
Isin‘l(cos x)dx =—I4du
2
- Y.c
2
— int 2
_ (sm t) N
2

:_[Sinl(zcosxﬂ C .

It is known that,
sinx+costx=2
2
~.sin™(cosx) = % —cos*(cosx) = (% _ Xj

Substituting in equation (1), we obtain
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1
cos(x—a)cos(x—b)

Integrate

Solution 22:
1 1 [ sin(a-b)
cos(x—a)cos(x—b) sin(a—b)| cos(x—a)cos(x—b) |
1 _sin[(x—b)—(x—a)]_
sin(a—b)_cos(x—a)cos(x—b)_
_ 1 [ sin(x—b)cos(x—a)—cos(x—b)sin(x—a)]
sin(a—b) cos(x—a)cos(x—b)

N—"

[tan(x—b)—tan(x-a)]

- sin(a—b)
:Icos(x_a)lcos(x—b) dx = sin(i—b) f[tan(x—b)—tan(x—a)]dx
_ sin(;—b) [ —log|cos(x~b)|+log|cos(x—a))]

= 1 {Iog
sin(a—b)

where C is an arbitrary constant.

sin x—cos* X , .
I—dx is equal to

sin® xcos? x
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(A)tanx +cotx+C (B) tanx + cosec x + C
(C)tanx+cotx+C (D) tanx +sec x+C
Solution 23:

sin® X —cos® X sin® x cos® X
J‘ 2 2 dX:j ) 2y win? 7, X
sin? xcos? x sin? xcos? x  sin? xcos? x
= j (sec2 x—coseczx)dx

=tan x+cotx+C
Hence, the correct Answer is A.

J- e’ (1+x)
cos” (e"x)

(A) —cot (ex*) + C (B) tan (xe*) + C

(C)tan (9 +C (D) cot (¢¥) + C

dx equals

Solution 24:
e’ (1+x)
-[ cos’ (exx)dx
Letex*=t
:>(ex.x+ex.1)dx = dt
e’ (x+1)dx =dt
Cp e (l+x) ot
-[ cos? (exx)dX_I cos’t
= _[ sec’ tdt
=tant+C
=tan (ex.x)+C

Hence, the correct Answer is B.

Exercise 7.4

2

Integrate —

x> +1
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Solution 1:
Let x3 =
s dx =dt

3% dt
:>-[x6 +1dx J‘t2 +1
=tanlt+C
=tan? (x%) + C
where C is an arbitrary constant.

Integrate

1
V1+4x2
Solution 2:

Let 2x =t
s 2dx =dt

- j#dxi IL

N 27 1422
:%[Iog‘t+x/t2+1H+C
:%Iog‘2x+\/4x2+1‘+c

where C is an arbitrary constant.

dt = Iog‘x+\/x2 +a’

|

e

Integrate
(2- x)2 +1

Solution 3:

Let2 —x=t
= —dx=dt

1 (L
RN T o
1
=—Iog‘t+x/t2 +1‘+C [IW
=—Iog‘2—x+,/(2—x)2 +1‘+C

‘+C

d'[:log‘x+xix2+a2

|

=log

1
(2—x)+x/x2—4x+5
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where C is an arbitrary constant.

Integrate ;
\J9—-25x%

Solution 4:

Let5x =t

s Bdx =dt

Y M SV N
\9—25x%? 573 -t?

~Lgin (EJ+C
5 3

where C is an arbitrary constant.

Integrate

9 1+2x*
Solution 5:
Let J2x% =t
2\/§de =dt

3X 3 dt

= dx =

-[1+ 2x* Z\EJIHZ

3 a1
=——[tan"t [+C
L]

=itan‘1(\/§x2)+c

22

where C is an arbitrary constant.

2
Integrate

6

Solution 6:
Let 3=t
so3x%dx = dt

Chapter-07 - Integrals
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f zjlt2

where C is an arbitrary constant.

Integrate

x-1
x/x -1

Solution 7:

x —dx —dx
e
For_[ dx, let x* —1=t = 2xdx = dt

Jx2-1
X 1,dt
.'.j—mdx:zj‘ﬁ

=%ﬁém

d
-

From (1), we obtain
jx—_ldxﬂ‘de—dex
:M—Iog‘x+M‘+C

where C is an arbitrary constant.

Integrate
x®+a

Solution 8:
Let X3 =t

DLdt = Iog‘x+

VX2 —a?

x*—a

1
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= 3x? dx = dt
x? 1 dt
k= [
Rrera i v
:%Iog‘t+a\/t6+a6
X3 +/x% +a°

where C is an arbitrary constant.

+C

+C

—Elog
3

sec’® X

Jtan? x+4

Solution 9:
Lettanx =t
. sec? x dx = dt

N J \/tsecz X

Integrate

dt
dx :I\/tz 192
= Iog‘t+«/t2 +4‘+C
= Iog‘tan X ++/tan? x+4‘ +C

where C is an arbitrary constant.

an’ x+4

Integrate

I
X2 +2X+2
Solution 10:

_[ ! dx=j ! dx
X+ 2X+2 f(x+1)2+(1)2

Let x+1=t
. dx=dt

= [k = [t
X +2x+2 Jt2+1
= Iog‘tJr»\;’t2 +1‘+C

= Iog‘(x+1)+4(x+1)2 +1‘ +C
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= Iog‘(x+1)+o\jx2 +2x+2‘+C

where C is an arbitrary constant.

Integrate

S S
VX% +6x+5

Solution 11:
1 1
dx = dx
'[\/9x2+6x+5 I\/(C’>x+1)2+22
Let (3x+1)=
C.3dx =dt

| = dx:lj Lt
J(Sx +1)? 4+ 2 37 Jt2 + 22
::—13Iog [t+t?+2% |+C

::—13log | (3x+1) +,/(3x +1)>+2° |+C

where C is an arbitrary constant.

Integrate

1
J7—6x—%2

Solution 12:
7 — 6x — X% can be written as 7—(x2 +6x+9—9)

Therefore,
7-(x2+6x+9—9)

=16—(x2+6x+9)
=16—(x+3)’

=<4>2—<x+3>2
'[\/7 6X — de I\/ x+3

Letx+3=1
= dx =dt

dX

Integrals
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=] L dx= | LI
V@) =(x+3) (4 - (t)
:sin‘l(%}rC

:sin‘l[x%3j+c

where C is an arbitrary constant.

Integrate

1(x-2)

Solution 13:

(x— 1) (x — 2) can be written as x* —3x+2.
Therefore,

x> —3x+2

:x2—3x+%—%+2

LR o
Let x—§ =t
2
s.dx=dt

R e
b 13

=log (X—%J+\/X2 —3x+2

where C is an arbitrary constant.

+C

+C
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Integrate

1
J8+3x—x?

Solution 14:
8+3x—x? can be written as 8—(x2 —3x+%—%)
Therefore,

8—(x2—3x+g—gj
4 4

:j;dx: ! dx
\J8+3x—x? 41 (x 3)2
4 2
Letx—g—t
.dx=dt
:>j ! dx = L
41_()(_3j (41 —t?
4 2 4
=sin™* t +C
val
2
3
X_i
=sin*! 2 |4c
val
2
) 2X—3
=sin™ +C
=

where C is an arbitrary constant.

Integrate
(x—a)(x—b)

Solution 15:
(x—a)(x—b) can be written as x* —(a+b)x+ab.
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Therefore,
x> —(a+b)x+ab

(a+b)2 _(a+b)2

=x*—(a+b)x+ 2 +ab
e
.[ ! dx=j L dx

J(x—a)(x—b)

Letx—(a—mjﬂ
2

Coox =dt

4x+1

V2X2 +x-3

Solution 16:
Let 2x? +x—3 =t
& (4x+ 1) dx =dt

= [ [ ot

Integrate

V2x%2 +x-3
:2\/t_+C
=2\2x* +x-3+C

where C is an arbitrary constant.

Integrate

N
=

X2 —
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Solution 17:

d
Letx+2= A—(x*-1)+B (1
et X dx(x )+ (1)
= x+2=A(2x)+B

Equating the coefficients of x and constant terms on both sides, we obtain

2A=1= A:%

B=2
From (1), we obtain

(x+2)=%(2x)+2
1(2x)+2

ﬁ
j =+ jJ_ -(2)

EJ'—mdxIetx2—1:t:>2xdx:dt
2=t &
21 2°\t
1
=2 2]
=t
=Jxi-1
———dx= Zj—dx 2Iog‘x+x/x —‘

Then, I \/_ \/_

From equation (2), we obtain
I X+2 x/x2—1+2log‘x+x/x2—1‘+c

Where C is an arbitrary constant.

J‘ X+2

59X -2
Integrate 5
1+2x+3x

Solution 18:
Let 5X—2 = Ai(1+2x+3x2)+5
dx

=5x—-2=A(2+6x)+B
Equating the coefficient of x and constant term on both sides, we obtain


https://www.ncertbooks.guru/cbse-ncert-solutions-pdf/
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5=6A= A=

ol o

2A+B=—2:>B=—%L

.'.5x—2—2(2 6x)+ ( 131j

5 11
] 2(2+6x)-7
:>I X2 X = 6 23dx
1+2x+3X 1+ 2Xx+3x
__I 246X 11 1 _dx
1+2x+3x 3 1+ 2x+3x?
Let Il—jﬂdx and | —I;zdx
1+2x+3x? 1+2Xx+3x
.~.dex:§|l—1—1|2 (1)
1+2x+3x? 6 3
I 246X
1+2x+3x
Let 1+2x+3x°> =t
:>(2+6x)dx=dt
o
~h=)s
l, =loglt]
I, = log 1+ 2x+3X’| -(2)

I, = I‘zdx
1+2x+3x
1+ 2x+ 3% can be written as 1+3(x2 +§x]

Therefore,

1+3(x2+ng
3
:1+3(x2+gx+1—1j
3 9 9
1) 1
=1+3(x+—) -=
3 3
2
:g+3(x+EJ
3 3
2
=3 (x+lj +g
3) 9

Integrals
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tan_1[3x+1

7 )]
=%tan‘l[3}2rlj (3)

Substituting equations (2) and (3) in equation (1), we obtain

5x -2 11} 1 o 3x+1
jmd |:|Og‘1+2X+3X ‘:| 3 L/?tan l(f}}ﬁ-c

zglog\1+2x+3x2\— 1 ant 3“1}0

Sﬁtan («/7

where C is an arbitrary constant.

6X+7
Integrate
\/(X—S)(X—4)
Solution 19:
EX+7 o bx+7

Jx=5)(x—4)  x*—9x+20
Let 6Xx+7 = Ai(x2—9x+20)+B
dx

:>6x+7=A(2x—9)+B
Equating the coefficients of x and constant term, we obtain
2A=6=>A=3
—9A+B=7=>B=34
L 6x+7=3(2x—9)+34
6X+7 2x 9 +34

I\/x2—9x+zo _I\/ —9x+20 o
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=3jAdx+34j

1
—dx
X% —9x+20 X2 =9x+20
2X-9

1
2270 dxandl, =f[—— dx
X2 —9x+20 ? Jx/x2—9x+20

6x+7

S| —————— =3I, + 34l 1
I\/x2—9x+2o P )

Then,

| —I 2X—-9

\/x —9x+2

Let x> —9x+20=t
= (2x—9)dx =dt

Let I, = |

I, = 2/x2 —9x+20 -(2)

x* —9x+20 can be written as x —9x+20+871—8z1

Therefore,

X* —9x+ 20+8—1—8—l
4 4

Y4
3

:>I2:I

I, =log

(x—gj+«/x2—9x+20‘ -(3)
Substituting equations (2) and (3) in (1), we obtain

6x+7
—dx=3 2»\/x —-9x+20 |+34lo ﬁx——jﬂ/x —9x+20} +C
J.\/ -9x+20 [ } |

=6Vx* —9x+20 +34Iong—gj+a\/x2 —9x+20}+C

where C is an arbitrary constant.
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Integrate X+2

4x —x?

Solution 20:

Letx +2 = Ai(4x—x2)+B
dx

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

Equating the coefficients of x and constant term on both sides, we obtain

A=l A=—1
2

4A+B=2=>B=4
:>(x+2)=—%(4—2x)+4

) “La-2x)+4
X+ 2
'[\/4x x? '[ Jax—x?

I42X|X4

1
—0X
4x x? I Jax—x?

4-2x 1
Let I, =| ———=—dx and |, | ———dXx
' J‘x/4x—x2 2‘|‘\/4x—x2
dx=—EI1+4I2 (D)

J‘ X+2 1
Y Jax—x?

Then, 1, _I

dx

4—-2x

xMx NG

Let 4x—x* =t
= (4—-2x)dx=dt

:Ilzj%:Z«/t_:Z 4x— X -(2)

IZ:I L dx
Jax—x?

= 4x—X? :—(—4x+x2)
=(-4x+x* +4-4)
=4—(x—2)2

~(2f (-2
1, _I\/_—_zdx sin” (X_Zj (3

Using equations (2) and (3) in (1), we obtain

N—"
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J. X+2 ——(2 4x—x2)+4sin‘1(—x_2)+c
2 2

Jax—x? -
= —J4x—x* +4sin™ (%2)+C

Where C is an arbitrary constant

Integrate Lz
X2 +2x+3
Solution 21:
J. X+2 _ J- x+2
\/x2+2x+ 27 \Ix?+2x+3
_1 I 2X+4
«/x +2X+3
__Jlﬁdx_k_j#dx
27 \Ix?+2x+3 \fx2+2x+
I 2X+2 _ 242 J
\fx +2X+3 \/x +2X+3

Let | =Iﬂdx and | =j—dx
' X2 +2x+3 ? X2 +2x+3
j X2 gt (1)
BEr2x+3 2

Then, Il_J‘ﬂd

\/x +2X+3

Let x> +2x+3 =t
= (2x + 2) dx =dt

dt
|1=jﬁ=2\/t'=2 X% +2x+3 -(2)

1
|, = | ——dXx
? I\/x2+2x+3

:>x2+2x+3:x2+2x+1+2=(x+1)2+(\/§)2

:J' ! 2dx=Iog‘(x+1)+«fx2+2x+3‘
\/(x+1)2 +<\/§)
Using equations (2) and (3) in (1), we obtain

X+2 [
20X +2x+3 } +lo ‘x+1 +x/x +2X+3 ‘+C
jx/x +2X+3 o

=X +2x+3+lo x+1+ x*+2x+3|+C
VX g|(x+1)+

-,
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Where C is an arbitrary constant

Integrate +3
x*—2x-5

Solution 22:

d
Let 3)=A—(x*-2x-5)+B
et (x+3) dx(x X )+

(x+3)=A(2x-2)+B
Equating the coefficients of x and constant term on both sides, we obtain

2A=1=> A:%

—2A+B=3=B=4

S (Xx+3) == (2x 2)+4

1
Z(2x-2)+4
X+3 2(
dx = d
:IXZ—ZX 5 X -[ x?—2x-5 X

2X—2 1
[ S a] ——

X2 —2x— 5 X°—2Xx-5
2X—2
x? —2x-5

dx

dX and IZ :J‘ﬁx_sdx

. X+3 1

..jmdx_§|1+4|2 (1)
2X—2

Then, Il :Imdx

Let x> —2x—5=t

=(2x—2)dx=dt

=1, = ﬂ = logt| =log|x* —2x—5 -(2)

1
|, =] ——dx
2 J‘x —2x 5

Let I, =

=-[ (x? —2x+1) 6d

'[(X D -
1 x—1—+/6
ZZJEkw(x—1+J€] _(3)

Substituting (2) and (3) in (1), we obtain
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X+3 Xx—1— \/_
———dx= IO —-2Xx-5 lo
J.x2—2x—5 g‘x 7 ‘+ \/_ gx 1+\/_
1 2 . |x-1- f
==log|x* —2x—5|+—=log
>l AL ey

Where C is an arbitrary constant.

5x+3

VX% +4x+10

Solution 23:

Let 5x+3= Ai(x2+4x+1o)+B
dx

—=5x+3= A(2x+4)+ B

Equating the coefficients of x and constant term, we obtain

2A=5=> A:E
2

Integrate

4A+B=3=B=-7

.'.5x+3:§(2x+4)—7

5
J_ Ex 43 I2(2X+4)_7 ’
2.
VX2 +4x+10 xfx2+4x+1
:—j 2X+4 7J
X2 +4x+1 X +4x+1
Let Il_jﬂd and |, = —dx
VX2 +4x+10 xix2+4x+10
B ks ox+3 5 71, (1)
\/x +4x+10

Then, 1, _J‘ﬂd

x/x +4x+10

Let x*+4x+10 =t
(2x+4)dx =dt

=1, = —_2J' 2\/X? +4x+10 -(2)

Izzj‘;dx

VX2 +4x+10
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dx

- !
\/(x2+4x+4)+6
=I L > dX
(x+2)2+(\/5)
=log| (x+2) +X? +4x+10 | ..(3)

Using equations (2) and (3) in (1), we obtain

5x+3 [
2\ X% +4x+10 } 7lo ‘ (x+2 x¢x2+4x+10‘+c
j\/x +4x+10 ) )

=5JX* +4x+10 —7log‘ x+2)a\/x2+4x+10‘+C

Where C is an arbitrary constant.

I _dx equals

X2 +2X+2
(A)xtan? (x+1)+C (B)tan* (x + 1)+ C
(C) (x+ 1 tantx+C (D) tanx + C
Solution 24:

J' dx _I dx
X2 +2X+2 x2 +2x+1)+1

I x+1
- [tan (x+1) ]+C
Hence, the correct Answer is B.

dx
I—'—gx v equals
(A) 1sin-l(gx‘Sjw (B) 1s,in-l(gx‘gjw
9 8 2 9
() 1sin-l(gx‘igjm (D) 1s,in-l(gx‘sjw
3 8 2 9

Solution 25:

_[ dx
JOx —4x?
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Hence, the correct Answer is B.

Integrate ————
T D) (x+2)
Solution 1:

Let X = A

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

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

Chapter-07 - Integrals

Exercise 7.5

Equating the coefficients of x and constant term, we obtain

A+B=1
2A+B=0
On solving, we obtain
A=—-land B=2
X -1

D) (x12) (x+1) (x+2)
-1

>y ™y ™
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=—log|x+1+2log|x+2|+C
:Iog(x+2)2—log|x+]4+C
(x+2)

(x+1)
Where C is an arbitrary constant

=log~——+C

Integrate

X -9

Solution 2:
1 A B

(x+3)(x=3)  (x+3) (x-3)

1= A(x—3)+B(x+3)

Equating the coefficients of x and constant term, we obtain
A+B=0

—-3A+3B=1

On solving, we obtain

A:—l and B:l
6 6

Let

, 1 e S
U (x+3)(x=3) 6(x+3) 6(x-3)

:J(xz—l_g)d":f( x_13)+6(xl‘3)]dx

:——Iog|x+3| Iog|x 3+C

1, (x=3)
_6| g‘(x+3)‘

Where C is an arbitrary constant

+C

3x-1
(x-1)(x-2)(x-3)

Solution 3:
3x-1 A B C

D23 (x-1) (x-2) (x-3)
(

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

Integrate
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Equating the coefficients of x2, x and constant term, we obtain
A+B+C=0
—~-5A-4B-3C=3
6A+3B+2C=-1
Solving these equations, we obtain
A=1,B=-5,andC=4
3x-1 1 5 4

TD-2)(x-3) () (x-2) (x-3)
3x-1 5 4
j’f(x—l)(x—zxx—s)dx‘f{(x—n (x-2) <x—3>}"

=log|x—1—5log|x—2|+4log|x—3+C
Where C is an arbitrary constant.

X

(D) (x-2)(x-3)

Solution 4:

Integrate

X A B C

L t =
T D(x-2)(x=3)  (x-1) (x-2) " (x-3)

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

Equating the coefficients of x?, x and constant term, we obtain

A+B+C=0

—-5A-4B-3C=1

6A+4B+2C=0

Solving these equations, we obtain

Azi,B:Z and C :§
2 2

X 1 2 3

T (x-2)(x-3) 2(x-1) (x-2)  2(x-3)

X B 1 2 N 3 «
jf<x—1><x—2><x—3>dx‘f{zu—l) (x-2) 2<x—3)}d

:%Iog|x—]4—2|og|x—2|+gIog|x—3|+C

Integrate ————
9 X2 +3x+2
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Solution 5:
et 2* __A B

X2 +3x+2  (x+1) (x+2)
2x=A(x+2)+B(x+1) (1)

Equating the coefficients of x2, x and constant term, we obtain
A+B=2
2A+B=0
Solving these equations, we obtain
A=-2and B=4
2X -2 4

D) (x+2) (x+1) (x+2)
2X

:jmdxzf{(sz)_(xil)}dx

=4log|x+2|-2log|x+1+C

Where C is an arbitrary constant.

1-x°

x(1-2x)

Solution 6:
It can be seen that the given integrand is not a proper fraction.
Therefore, on dividing (1 — x?) by x(1 — 2x), we obtain

1-x* 1 L1 2-x
X(L-2x) 2 2( x(1-2x)
et 2% _A, B
x(1-2x)  x (1-2x)
=(2-x)=A(1-2x)+Bx (1)
Equating the coefficients of x?, x and constant term, we obtain
2A+B=-1

Integrate

And A=2
Solving these equations, we obtain
A=2andB=3

2—X 2 3

=—+
x(1-2x) x 1-2x
Substituting in equation (1), we obtain

1-x? 1 142 3
=—4+q—+
X(1-2x) 2 2|x (1-2x)
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Ix(l 2%) _I{z Z(X (1- 2X)j}dx

3
log|l—2x|+C
22) og[l—2x|+

:§+Iog|x|—%log|1—2x|+c

~X 4
2+ og|x +

Where C is an arbitrary constant.

Integrate

(x2+1)(x—1)

Solution 7:
X Ax+B C

(x*+1)(x-1) B (x*+1) " (x-1)
=(Ax+B)(x-1)+C(x* +1)

X = AX* — AX+Bx—B+Cx*+C
Equating the coefficients of x?, x, and constant term, we obtain
A+C=0

Let

-A+B=1

-B+C=0

On solving these equations, we obtain
1 1 1

A=—=B==,andC==
2 2 2

From equation (1), we obtain

1 1 1
X (‘2“2) 2
”(x2+1)(x—1)_ X2 +1 +(x—1)
X 1 X 1 1 1¢ 1
j(x2+1)(x—1):_ijz—JrldXJrEIx2+1dx+§ x_—lCIX

:——j—dx+ tan™ x+= Iog|x 1+C
Consider z—dx, let (X* +1) =t = 2xdx = dt
X“+1

:Ixzzildx:_[$= log|t| =log|x* +1]

L e s Logh
"-[(x2+1)(x—1) 4Iog‘x +1‘+2tan x+2Iog|x 1+C
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:%Iog|x—ﬂ—%log‘x2+ﬂ+%tanlx+C

Where C is an arbitrary constant.

Integrate ————————
(x=1)"(x+2)

Solution 8:

Let X _ A B C

+ +
(x=1)"(x+2) (x=1) (x-1)° (x+2)

x=A(x—1)(x+2)+B(x+2)+C(x-1)°

Equating the coefficients of x?, x and constant term, we obtain

A+C=0

A+B-2C=1

—2A+2B+C=0

On solving, we obtain

A:g andC:_—2
9

X 2 1 2

T(x-1 (x+2) 9(x-1) 3(x-1) 9(x+2)

X 2¢ 1 1 1 2 1
> |———dx=—| ——dX+= | ——dx—— | ———dx
J‘(x—l)z(x+2) 9I(X—1) SI(X_l)Z 9j(x+2)
2 1 1) 2
_§Iog|x—]4+§(X—_1j—§Iog|x+2|+C
2, x=1 1
9 Ilx+2| 3(x-1)
Where C is an arbitrary constant.

2

+C

Integrate 345
X=X —x+1
Solution 9:
3X+5 3X+5

XX+l (x—1)2(x+1)
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3X+5 A B C
2 - + 2t
x=-D)°(x+D) (x-1) x-D° (x+2)

3X+5=AX-1)(x+1) +B(x+1)+C(x-1)>°
3x+5=A(X* —1) + B(x+1) + C(x* +1—2x) (D)
Equating the coefficients of x2, x and constant term, we obtain
A+C=0
B-2C=3
~A+B+C=5
On solving, we obtain
B=4
A= 1 and C = 1

2 2

o %+5 1 41
”(x—l)z(x+1) 2(x-1) (x—l)2 2(x+1)

3x+5 1¢ 1 1 1 1
I( )(x+1 :—ij—_ldx+4j—(x_1)2dx+§j(x—+1)dx

)
=——Iog|x 1+4 [ j %Iog|x+]4+C
4

og| XL x+1 ‘C
x—1 (x—l)
Where C is an arbitrary constant.

2X—3

(x2 —1)(2x+3)

Integrate

Solution 10:
2x—3 _ 2x—3
(x*-1)(2x+3)  (x+1)(x-1)(2x+3)
2x—3 A B C
Let =

(1) (x—1)(2x+3) _ (x+1) (x-1)  (2x+3)

= (2x—38) = A(x—1)(2x+3)+B(x+1)(2x+3)+C(x+1)(x-1)
= (2x-3) = A(2x* + x—3) + B(2x* +5x +3) + C(x* -1)
=(2x-3)=(2A+2B+C)x* + (A+5B)x+(-3A+3B-C)
Equating the coefficients of x2, x and constant, we obtain
2A+2B+C=0

A+5B=2

-3A+3B-C=-3

On solving, we obtain

5o L A5 apace S
10 2 5
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2x—3 1 24
' (x+1)(x 1)(2x+3) (x+1) 10(x 1) 5(2x+3)
I 1 24 1

x—lX 57 (2x+3)

:>J. 2X—3 J‘ X —
(x2 —1)(2x+3 (x+1)
5 1
_Elog|x+]J—EIog|x—]1—ﬁlog|2x+3|

5 1 12
_EIog|x+]1—EIog|x—]4—glog|2x+3|+C

Where C is an arbitrary constant.

Integrate m

Solution 11:
5X _ 5X
(x+1)(x2—4) (x+1)(x+2)(x—2)
Let 5x A B C

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

5x = A(X+2)(x—2)+B(x+1)(x—=2)+C(x+1)(x+2) ...(1)
Equating the coefficients of x?, x and constant, we obtain
A+B+C=0

-B+3C=5 and
—-4A-2B+2C=0
On solving, we obtain
A=§,B:—§,andC=E
3 2 6
) 5X 5 5
C(x+1)(x+2)(x- ) (x+1) (x+2) 6(x—2)
1 5 1
- dx +— d
:>I(x+1 -[ x+1 -[ (x+2) X+6I(x—2) X

:—Iog|x+]4——log|x+2| Iog|x 2/+C

Where C is an arbitrary constant.

X +x+1
Integrate —;
X —

Solution 12:
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It can be seen that the given integrand is not a proper fraction.
Therefore, on dividing (x® + x + 1) by x? — 1, we obtain

X+ x+1 2x+1
7 g Xt
X -1 X -1
2x+1 A N B
x*=1 (x+1) (x-1)
2x+1=A(x-1)+B(x+1)  ..(1)
Equating the coefficients of x and constant, we obtain
A+B=2

Let

-A+B=1
On solving, we obtain
1 3
A==andB=—
2 2
'X3+X+1—x+ 1, 3
x2-1 7 2(x+1) 2(x—1)
XX+ X+1 1
dx = d
J x* +1 I(x—l)x

:?+Iog|x+]4+alog|x—]4+c

Where C is an arbitrary constant.

Integrate W(sz)

Solution 13:
2 A Bx+C

(1-x)(1+x*)  (1-x) ’ (1+x*)
2=A(1+x*)+(Bx+C)(1-x)

2= A+ AX* + Bx—Bx*+C —-Cx
Equating the coefficient of x?, x, and constant term, we obtain
A-B=0
B-C=0
A+C=2
On solving these equations, we obtain
A=1,B=1l,andC=1
) 2 1 N X+1
N (1—x)(1+ x2) 1-x  1+x°

Let
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2 1 X 1
:Imdx:jl_xdx+jl+xz dx+_[1+x2dx

1
=— —d Il+x dx+I1+X2 dx

:—Iog|x—]4+zlog‘1+x |+tan™ x+C

Where C is an arbitrary constant.

Integrate 3X_12
(x+2)

Solution 14:

Let 3x-1 _ A B

+
(x+2)2 (x+2) (x+2)2
=3x-1=A(x+2)+B
Equating the coefficient of x and constant term, we obtain
A=3
2A+B=-1=>B=-7
- 3x-1 3 7

C(x+2) (x+2) (x+2)

3x-1 1 1
:jmdx:Bjmdx—ijdx

1
=3l 2|—7 C
og|x+ | ((X+2)j+

:3Iog|x+2|+L+C

(x+2)

Where C is an arbitrary constant.

Solution 15:

1 1 ~ 1

(x4 —1) - (x2 —1)(x2 +1) B (x+1)(x—1)(1+ xz)
et 1 A B Cx+D

(x+l)(x—l)(l+ x2) B (x+1) " (x-1) " (x2 +1)
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1= A(x—l)(1+ x2)+ B(x+1)(1+ x2)+(Cx+ D)(x2 —1)
1= A(x3+x—x2 —1)+ B(x3+x+ x? +1)+Cx3+ Dx*-Cx-D
1=(A+B+C)x*+(-A+B+D)x*+(A+B-C)x+(-A+B-D)

Equating the coefficient of x3, x?, x, and constant term, we obtain
A+B+C=0

-A+B+D=0

A+B-C=0

-A+B-D=1

A:—E,BZE,C:O, and D:—1
4 4 2
1 -1 1 1

= + +
(xX*=1)  4(x+1) 4(x-1 2(x*+1)

1 1 1 1
:Ix4 _1dx:—ZIog|x—]4+zIog|x—]1—§tanlx+c

__|Og X__l
4 X+1

Where C is an arbitrary constant.

1

—ltan1x+C
2

Integrate m

[Hint: multiply numerator and denominator by x™* and put x" =]

Solution 16:

_1

x(xn +1)

Multiplying numerator and denominator by x"?, we obtain
1 Xn—l Xn—l

X(x" +1) - X"X(X" +1) X (x" +1)
Let xX"=t = nx"!dx =dt

1 X"t 1 1
Spe e ® e ®
NS

t(t+1) t (t+1)
1=A(1+t)+Bt (1)

Equating the coefficients of t and constant, we obtain
A=land B=-1
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1 1¢)1 1
Il mn
:%[Iog|t|—log|t+]H+C

=1[|og |X"|—log| X" +1]|+C

n

=—Iog +C

Where C is an arbitrary constant.

COS X
(1-sinx)(2-sinx)
[Hint: Put sin x = t]

Integrate

Solution 17:
COS X

(1-sinx)(2-sinx)
Let sinXx =t = cos xdx = dt

COS X dt
[ e ae ol sy owey

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

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

Let

Integrals

Equating the coefficients of t and constant, we obtain

—~A-B=0 and
2A+B=1
On solving, we obtain
A=landB=-1
1 1 1

I T R Iy W Py
jj(l—sm i())S; sinx) B -[{

=—log|1-t |+ Iog|2—t|+C
2—t

Iog +C
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2—sinx
1-sinx
Where C is an arbitrary constant.

=log +C

Integrate (( -

Solution 18:
(x2 +1)(x2 + 2) 4x% +10
(x? +3)(x2 +4) TR +3)(X +4)

(4x* +10) _AX+B  Ox+D
(x2 +3)(x2 +4) (x2 +3) (x2 +4)
4x* +10=( Ax+ B)(x2 +4)+(CX+ D)(x2 +3)
4x* +10 = AX® + 4Ax+ Bx* + 4B +Cx® +3Cx + Dx* + 3D
4x*+10=(A+C)x’+(B+D)x* +(4A+3C)x+(4B+3D)
Equating the coefficients of x3, x?, x and constant term, we obtain
A+C=0

Let

B+D=4
4A+3C=0
4B +3D =10

On solving these equations, we obtain
A=0,B=-2,C=0,and D=6
(4x2 +10) ) 6

Ter3)(+a) (¥+3) (+4)

(%Hﬂ%+a:b[_4 6 j

(x2+3)(x2+4) (x2+3)+(x2+4)
N (x2 +1)(x2+2) o[l 2 6 .
J.(x2+3)(x2+4)d J{ (x2+3) (x2+4)}d

2 6

=31+ ) 272,02

X +(ﬁ) X +

1 X 1 X
=X+2| —=tant = —6(—tanl—j+c
e )G

tan =~ _3tan g +C
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Integrate

(x2+1)(x2 +3)

Solution 19:
2X

(x2+1)(x2+3)
Let x> =t = 2x dx = dt

2X dt
.-,I(Xz +l)(x2+3)dxzjm (1)
et L = A + B
(t+1)(t+3) (t+1) (t+3)
1=A(t+3)+B(t+1) .(2)
Equating the coefficients of t and constant, we obtain
A+B=0and3A+B =1

On solving, we obtain

A:l and B=—l
2 2

, 111
”(t+1)(t+3)_2(t+1) 2(t +3)

:I X +1)(x* +3) _I{ 2(t+1) t+3)}dt

:zlog\ (t+1) \—Elog|t+3|+c

1|Ogt+1 C
2 t+3
=£I X2+1+C
2 X +3

Where C is an arbitrary constant.

Integrate

x(x4 —1)

Solution 20:
1

x(x4 —1)
Multiplying numerator and denominator by x3, we obtain



Class X1l - NCERT — Maths Chapter-07

1 X
x(x4 —1) - x“(x4 —1)
) 1
”J‘x(x“—l)
Let x* =t = 4x3 dx = dt

1 1I dt

X3
S Py e

)

Imdx :

t(t-1)
(1 _A B
o)t ()
1=A(t-1)+Bt (1)

- Integrals

Equating the coefficients of t and constant, we obtain

A+B=0and-A=1

A=-land B=1

1 -1 1
t—

THeon) -1

1 1¢/-1 1
:>~[ x(x* _1)dx _ZJ.{TJFtTl}dt
1
:Z[—Iog|t|+log|t—lﬂ+c
t—1
Tt
x* -1
X

1
="lo +C
) g

_1
4
Where C is an arbitrary constant.

+C

log

Integrate

o

[Hint: Put e* =]

Solution 21:
Lete*=t=eXdx=dt

1 1 dt 1
:I(ex -1) ” It—1>< t It(t—1)
1 A B
et =—+
t(t-1) t t-1
1=A(t-1)+Bt (1)

Equating the coefficients of t and constant, we obtain
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A+B=0and-A=1
A=-landB=1
1 -1 1

TH(t-1) t o t-1
t-1

—1+C
t

:I ! dt =log

t(t-1)

X

1+C

=log

e_
eX

Where C is an arbitrary constant.

xdx
I (x— equals

1)(x-2)

A log

+C
B. log

x-1 2
C. log|| 2==
g(x—zj

D. log|(x-1)(x—2)[+C

Solution 22:

X A N B
-2 () (x—2)
x=A(x-2)+B(x-1) (1)

Equating the coefficients of x and constant, we obtain
A+B=1and-2A-B=0
A=—-land B=2

X 1 2

T xo)(x-2) . (x-1) (x-2)
X B -1 N 2 «
:’f<x—1><x—2)dx‘f{(x—1> (x—z>}d

=—log|x—1|+2log|x—2|+C

2
—(X_Z) +C
x-1

=log

Hence, the correct Answer is B.
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equals

J‘ dx
x(x2+1)
A Iog|x|—%|og(x2+1)+c
B. Iog|x|+%log(x2 +1)+C
C. —log|x] Jrélog(x2 +1)+C

1
D. EIog|x|+|og(x2 +1)+C

Solution 23:
1 _ A Bx+C

X(x* +1) X X
1= A(X* +1)+(Bx+C)x
Equating the coefficients of x?, x, and constant term, we obtain
A+B=0
C=0
A=1
On solving these equations, we obtain
A=1,B=-1,andC=0
1 1 —x

==

X(X+1) x x*+1

:Im dx :I{%— X2X+1}dx

:Iog|x|—%log‘x2 +1+C

Let

Hence, the correct Answer is A.
Alter:

1 X
g

Let x?=t, therefore, 2x dx-dt

J X _J~ J-(t+l) -t lj-}_ 1
I (x® +1) 2)tt+) 2 t(t+1) 29t t+1
= E[Iogt —log(t+1)]+C

:Iog|x|—%log‘x2 +1+C
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Exercise 7.6

Integrate X sin X

Solution 1:
Letl = _[xsin xdx

Taking x as first function and sin x as second function and integrating by parts, we obtain,

| = xIsin xdx—I{[% xjjsin xdx}dx
= Xx(—cos x)—_[l.(—cos X) dx

=—XC0SX+Sinx+C
Where C is an arbitrary constant.

Integrate x sin 3x

Solution 2:
Letl = jxsin3xdx

Taking x as first function and sin 3x as second function and integrating by parts, we obtain
. d .
I =x|sin3xdx— | 4| — x || sin3xdx
I j {(dx )I }
=X(—cossx)_]-l_(—cos:3xjdx
3 3

:m+ijcossxdx
3 3

_ TXcos3x +lsin 3x+C
3 9

Where C is an arbitrary constant.

Integrate x°e*

Solution 3:
Let | :J.xzexdx
Taking x? as first function and ex as second function and integrating by parts, we obtain

| = xz.[exdx —f{(% xzjjexdx} dx
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= x%* — I 2xe*dx
= x%* — ZIX -e*dx
Again integrating by parts, we obtain

e el

=x%* -2 :xeX —fexdx]

— x%* —2[ xe* —ex]
=x%e* —2xe* +2e* +C
ex(x2—2x+2)+C

Where C is an arbitrary constant.

Integrate x log x

Solution 4:
Let | :leogxdx

Taking log x as first function and x as second function and integrating by parts, we obtain
d
I =log x| xdx—|<| —logx || xdx pdx
o] {( 320"

Iogx——J.— —dx

:x IOgX—I—dx

x Iogx_x_+C

2 4
Where C is an arbitrary constant.

Integrate x log 2x

Solution 5:
Let | :leog 2xdx

Taking log 2x as first function and x as second function and integrating by parts, we obtain
I =log ZXdex—I{(ilogZXJIde}dx

Iog2x——J'— —d
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2
_X IogZx_Ide

2
2 2
:LZQZX_XTC

Where C is an arbitrary constant.

Integrate x*log x

Solution 6:
Let | =.fx2 log xdx
Taking log x as first function and x? as second function and integrating by parts, we obtain

| =log x j :de— j {(ilog xj j xzdx} dx
=log x(%j—j% X?d

3 2
_X Iogx_jx_dx

_Xlogx ¥
3 9
Where C is an arbitrary constant.

+C

Integrate xsin™ x

Solution 7:
Let | =Ixsin‘l xax
Taking sin? x as first function and x as second function and integrating by parts, we obtain

| =sin™ x_hdx—j{(isin1 xjjx dx}dx

dE) 1

xsm x 1

2 I\/’1 X2
% 1I{j1 Xx x/lixz}dx
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x sin~ x 1 1
- - 1-x° —
> 2 {\/ ,_1_X2}dx

2 ain—1
S e | e
m+1{2x/1 X +;sm X—sin~ x}+C

2 2
x sin” x X
2 4

:%(2x2—1)|n x+zx/1 x> +C

Where C is an arbitrary constant.

1—x? +1S|n x—lsm 'x+C
4 2

Integrate xtan™" x

Solution 8:
Let | =Ixtan‘1xdx

Taking tan™ x as first function and x as second function and integrating by parts, we obtain

| =tan™ xjxdx—j{(%tanl x)[xdx}dx

2 2
—tantx| —J‘ 1 2.X—dx
2 1+x° 2

2

x tan x 1, X
—= de
2 291+X

x tanx 1¢ x*+1 1
5 5 2 7 | dx
2 2°11+x° 1+X

x tantx 1 1
- 1- > dx
2 2 1+X

x tantx 1

> _E(X tan~ x)+C

2
:—tan‘lx—5+£tan‘lx+c
2 2 2

Where C is an arbitrary constant.

Integrate xcos™ x

Solution 9:
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Let | = I xcos* xdx

Taking cos™ x as first function and x as second function and integrating by parts,
we obtain

| =cos™ xj xdx — j {i cos™ x) j xdx} dx

2

—.X—dx

J1-x2 2

_xfcostx 1pl-x-1
—-= dx

2 2V e
w2

=CO0S X——I

2 2 J1-x?
xcos x 1 \/— -1
1-x°dx—=
et
| = Xcos. X—E(Z\/l X +;sm x)—%cos X

2 2
Where C is an arbitrary constant.

Integrate (sin™* x)2

Solution 10:
Let | = j (sin™ x)z.ldx
Taking (sin’t x)? as first function and 1 as second function and integrating by parts, we obtain

| = 'f(sin‘l x).jldx —I{di(sin‘l x)2 .J'l.dx} dx

=(sin™ x)2 X— IZS'n X

Jl_x
=x(sin™* x)2+__[sin‘1 x(ﬁ
=x(sinx) + sm-lxj ﬂdx j{[ sin” xjj \/%dx}dx}
x(sin x)’ +_sin‘1 x2\1-% - \/:7.2\/1—7&}

x(sin*l x)2 +241-x%sin™ X—_[ZdX

x(sin’l x)2 +2J1-x%sin'x—2x+C



Class X1l - NCERT — Maths Chapter-07 - Integrals

Where C is an arbitrary constant.

XCcos* x

Integrate
1-x°

Solution 11:

Let I_J'XCOS XI

J1-x

I =_—1I —2X .cos ™t xdx
1—x°

—2X . : .
j as second function and integrating by parts, we

Taking cos™ x as first function and ( -
1-x

obtain

o g G ]
A cos k241 [ \/1‘_7.2\/1—70@

= _?1 _2»\/1— x? cost x+ j 2dx}

=?_2 1—x° cos‘lx+2xJ+C

—[»\/1— X% cos™t x + x} +C

Where C is an arbitrary constant.

Integrate xsec” x

Solution 12:
Let | =.fxsec2 xdx
Taking x as first function and sec? x as second function and integrating by parts, we obtain

| = xjsec2 xdx — I {{% x} j sec? xdx}dx

= Xtan x—jl.tan xdx

= xtan x+log|cos x|+ C
Where C is an arbitrary constant.
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Integrate tan x

Solution 13:
Let | =Il.tan_lxdx
Taking tan™ x as first function and 1 as second function and integrating by parts, we obtain

| =tan™ x.[ldx —I{(% tan™* XJ I 1.dx} dx
1

=tan™ x.x—j

> .XdXx

:xtan‘lx—%log‘1+x2‘+c

:xtanlx—%log(1+x2)+c

Where C is an arbitrary constant.

Integrate x(log x)2 dx

Solution 14:

2
= I x(log x) dx
Taking (log x)? as first function and 1 as second function and integrating by parts, we obtain

i o

2

-2 X (log x)’ Dzlogxl —dx}

2
:X?(Iog x)2 —J.xlog xdx

Again integrating by parts, we obtain

| =X72(Iog x)’ —[Iog xjxdx—j{(% log xjjxdx}dx}

2 2

X
?(Iog x) —?Iogx+ dex
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X2 2 X X2
=—(logx) ——Ilogx+—+C
2( 9%) 2 J 4

Where C is an arbitrary constant.

Integrate (x*+1)log

Solution 15:

Let | = _[(xz +1) log xdx = j x° log xdx+_[|og xdx

Letl=11+12...(1)

Where, |, = _[xz log xdx and I, =J.Iog xdx

I, =.|‘x2 log xdx

Taking log x as first function and x? as second function and integrating by parts, we obtain

I, =log XI X* dx — I{(% log xjsz dx}dx

X3

X el
=logX.—— | =.—dx
g 3 Ix 3

:Xglog x—%(] xzdx)

X3 3

X
=§|09X—§+C1 (2)

l, =Ilogxdx

Taking log x as first function and 1 as second function and integrating by parts, we obtain
d
I, =logx|1.dx—|q| —logx [|1.dx
. ~loox] I{(dx ox|| }

=log x.x—_[l.xdx
X

= xlog x—fldx
=xlog x—x+C, (3)

Using equations (2) and (3) in (1), we obtain
3 3
I =X€Iog x—XE+C1+ongx—x+C2

x? x®
=€Iog x—3+xlog x—x+(C,+C,)

3 3
| X x Iogx—x——x+C
3 9

Where C is an arbitrary constant.
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Integrate e (sin x+cos x)

Solution 16:

Let | :jeX (sin x+cos x)dx

Let f (X) =sin x

f'(x)=cosx

I _Ie (x)+f'( }dx

It is known that, Ie (x)+ f'(x )}dx:exf(x)+C

Sl =e*sinx+C
Where C is an arbitrary constant.

X

Integrate

(1+ x)2

Solution 17:

o=
[e {1++x 1}d
I {

s

-1
Let f(x)= f'(x)=
(L+x)’
—dx e* }
1+x
It is known that, je (x)+ f'(x) }dx e f (

xe* e

J- SaX = +C
(1+x) 1+x

Where C is an arbitrary constant.

Integrate e* (
1+cosx

1+§nxj
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Solution 18:
o 1+sinx
1+cos X

X X XX
sin® = +¢0s® = + 2sin = cos —
2 2 2 2

X

2cos’ =
2

o X X )
e*| sin = +cos =
_ ( 2 2)

2c0s? X
2

2
. X X
1 | sinS+coso
2 2

X
COS—
2

- 2
tan X +1}
2

2
1+tan 5}
2

_ e 1+ tan? X 4+ 2tan X
2 2

sec? X 4+ 2tan 5}
2 2

e<1+smx>dx:ex[zseczzﬂanz} (1)
(1+cosx) 2 2 2

Let tangz f(x) so f '(X)=%5eczg

It is known that, jex {f(x)+f'(x)}dx=e"f(x)+C

From equation (1), we obtain

Iex (1+sinx)
(1+cosx)

Where C is an arbitrary constant.

dx:extan§+C

Integrate e* (1 — %)
X X

Solution 19:
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Let I=Iex{l—%}dx
X X

S () f(x)==
It is known that, .[ex {f(x)+f'(x)}dx=e"f (x)+C

Also, let

eX
S l=—+C
X

Where C is an arbitrary constant.

(x—3)e*
Integrate 3

(x-1)
Solution 20:

2 f'(X): 2 3
(x-1) (x-1)
It is known that, [ { (x)+ f '(x)}dx=e*f (x)+C
.'.jex{(xg)}dx— ¢ +C

(x-0°) " (x-1

Where C is an arbitrary constant.

Integrate e** sin x

Solution 21:
Let | :jezxsin xdx (1)

Integrating by parts, we obtain

| =sin x_[ e?*dx —j{(%sin xjjezxdx} dx

2X 2X
€

=1 =sin x.——Icosx.e—dx
2 2
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_e¥sinx

=1 —lj.ezx cos xdx
2

Again integrating by parts, we obtain

2X i
| =& sinx 1 cosxjezxdx—j (icosxjjezxdx dx
2 2 dx
2X

2X i B 2X
=1 _£ sinx 1 cosx.e——j(—sinx)e—dx}
2 2 2 2

e®sinx 1|e*cosx 1 ,, .
= —Ie sin xdx

=1 —— +
2 2| 2 2
e?sinx e*cosx 1
=1= — ——1 From (1
1. e*¥sinx e*cosx
=>l+=1= —
4 2 4
5.  e*sinx e*cosx
=>-1= —
4 2 4
2X i 2X
|=ﬂ e”’sinx e~ cosx e
5 2 4

2X
= :%[Zsin x—cosx]+C

Where C is an arbitrary constant.

. 2X
Integrate sin
g (1+ xzj

Solution 22:

Let x=tan® dx =sec? 6d6

sin‘l( 2X : ) = sin‘l[anfj =sin"'(sin20) = 20
1+ X l1+tan-@

J'sin‘l [1 2))((2 jdx = jZH.seczede = Z'f 0.sec’ 6do
+

Integrating by parts, we obtain

2 _ i 2
Z{Q.Jsec 0do j{(dge)jsec 0de}de}
=2[0.tan9—jtan9d9]
=2[ Otan O+ log|cos 6] | +C
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! +C
J1+ X2

1
=2xtan "t x+2| —=log(1+x?) |+ C
[ A )}

= 2[xtan1x+ log

=2xtan™* x—log(1+x*)+C
Where C is an arbitrary constant.

3
J. x’e*dx equals

(A) %exs+C (B) %ex2+C
(C) %eﬂc (D) %eXZ+C
Solution 23:

Let | = I x%e* dx
Also, let X3 =t so 3x%dx=dt
= :lj.e‘dt

3

_letic

Hence, the correct Answer is A.

_[ex secx(1+tanx)dx equals

(A) e*cosx+C (B) e*secx+C
(C) e*sinx+C (D) e*tanx+C
Solution 24:

jex sec x(1+tan x) dx

Let | =jeX sec x(1+tan x)dx=_[eX (secx+sec xtan x)dx

Also, let secx = f (x) secxtanx = f '(x)
It is known that, jex{f(x)+ f '(x)}dx:exf (x)+C
Sl =e*secx+C

Hence, the correct Answer is B.
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Exercise 7.7

Integrate /4 — X2

Solution 1:

Let | =.[de:'[,/(2)2 —(x)zdx

It is known that,

2
X a’ . X
JaZ —xfdx==+a’ - x? + —sin* = +C

2 2 a

1 =2Ja-x +ﬂsin‘15+C
2 2 2

= XJa—x +23in1§+C

Where C is an arbitrary constant.

Integrate 1—4x?

Solution 2:

Let | = [V1-4xdx=] JA7 =(2x)

Let 2x =t = 2dx=dt

=2 [ -y

It is known that,
2
X a~ . ., X
Ja? —x?dx :?/a2 —x° +?sm’l—+C
a

=1 _1t 1—t2+lsin‘1t +C
2| 2 2

:ixll—tz +%sin‘lt+C

_ Qx/1—4x2 +%sin‘1 2x+C

4
= gx/1—4x2 +%sin1 2x+C

Where C is an arbitrary constant.
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Integrate \'x? +4x+6

Solution 3:

Let | :J.\/x2+4x+6dx
=.[«/x2 +4X+ 4+ 2dx

:J'\'i(x2 +4x+4)+2dx

=.[\/(x+2)2+ J2) dx

It is known that,

2
VX2 +a2dx:§«/x2 +a’ +a—|0g|X+\/X2+az |+C
= (ng)x/x +AX+6+= Iog‘(x+2 )+ VX +4x+6 ‘+C
:(XZZ)»\/xz+4x+6+|og‘(x+2)+x/x2+4x+6‘+C

Where C is an arbitrary constant.

Integrate /X% +4x+1

Solution 4:

Let | ='f»\/x2 + 4x +1dx

:J.\/(x2 +4x+4)—3dx

:j\/(x+2)2_

It is known that,

2
VX2 —azdx=§x/x2 -a’ +a—log | X++x?—a? [+C
(XJZFZ)»\/X +4x+1——log‘(x 2 +«/x +4x+1 ‘+C

Where C is an arbitrary constant.

Integrate v/1—4x— X
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Solution 5:

Let | = [y1-4x—x?dx
=j\i’1—(x2 +4x+4-4)dx
: ;mdx
—IJ x+2

Itis known that,

2
X a’? . . x
Ja? —xzdx:?/a2 —x? +73|n 1Z24C
a

| = M«/1—4x—x2 +§sin’l (XLZJ+C
2 2 NG

Where C is an arbitrary constant.

Integrate \/x* +4x—5

Solution 6:

Let | =J.«/x2 + 4x—5dx

= j\/(xz +4x+4)—9dx

=.H(x+2)2—(3)2dx
2
It is known that, I«/xz—az dx == +/x2 —a? —a—log‘x+ x*—a’|+

.'.I:(X—erz)«/x2+4x—5 Elog‘( 2)+NX% +4x— ‘+C

Where C is an arbitrary constant.

Integrate v/1+3x— x>

Solution 7:

Let | = Ix/1+3x—x2dx

—J'\/ (x —3x+g—z)dx
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2

It is known that,
2
X a’® . X
J\/az —X? dx:?\/a2 —X? +?sm‘1—+C
a

3 3
X

X_i
l=—21+3x—x% + 13 sin™* +C

2
4x2 @
2

_2X= 3x/1+3x NG +—S|n (2X_3j+C
J13

Where C is an arbitrary constant.

Integrate /x* +3Xx

Solution 8:

Let | =j«/x2 +3x dx

_ Ide
-

It is known that,

2
«/xz—azdx:gx/xz—a2 —%Iog‘x+\/x2—a2 +C
) s —
2 2 3
.'.I:T x2+3x—%log(x+§j+ X? +3x

+C

- (ZXIB) VX2 +3x —%Iog (x+gj+\/x2 +3x

Where C is an arbitrary constant.

X2
Integrate , [1+ ry

Solution 9:

Integrals

+C



Class X1l - NCERT — Maths Chapter-07 - Integrals

Let | :j1 /1+§dx :%J‘x/9+ x?dx :%J‘«/(B)z + x%dx

It is known that,

2
VX2 +a’dx :gxlxz +a’ +%Iog‘x+«/x2 +a’
o :%E\/XZ +9 +%Iog‘x+\/x2 +9”+C

:g x*+9 +glog‘x+\/x2+9‘+c

Where C is an arbitrary constant.

+C

'|'»\/1+ x* is equal to

A g 1+ %2 +%Iog‘x+x/1+x2

321 2)s C
.§(+x)+

+C

02 1 2)s C
.§X(+X)+
3

D. X? 1+Xx° +%x2 Iog‘x+»\/1+x2 +C

Solution 10:
It is known that,

2
VX2 +a2dx=§«/x2 +a’ +%Iog | x+/x* +a® [+C
.'._N1+ x> dx :gx/1+ X2 +%Iog‘x+x/1+ X2

Hence, the correct Answer is A.

+C

'sz —8x+ 7dx is equal to
A %(x—4)«/x2—8x+7 +9Iog‘x—4+»\/x2—8x+7 +C
B. %(x+4)\/x2—8x+7 +9log|x-+ 4+ ~8x+7|+C
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C. %(x—4)x/x2 —8x+7 —3\/§Iog‘x—4+»\/x2 —8x+7‘+C
D. %(x—4)\/x2 —8x+7 —glog‘x—4+\/x2 —8x+7‘+C

Solution 11:

Let | = [/x® —8x+7dx

:_[\/(x2 —8x+16)—9dx

:.H(x—4)2—(3)2dx

It is known that, «/xzfiazdx:gx/xzfiaz—a—zzIog‘xw/xzfia2

o :Ma/ﬁ —8Xx+7 —glog‘(x—4)+‘[4/x2 —8x+7‘+C

2
Hence, the correct Answer is D.

+C

Exercise 7.8

I: xax

Solution 1:

It is known that,

[t (x)dx:(b—a)m%[f (@)+ f(a+h)+..+ f(a+(n-1)h)] whereh :bLn""
Here,a=a,b=b, and f (x)=x

I: xdx :(b—a)liml[a+(a+ h)..(a+2h)..a+(n-1)h]

n— n

=(b—a)|im1_(a+ a +a+...+a)+(h+2h+3h+...+(n—1)h)}

n—o N ntimes

:(b—a)limiina+h(1+2+3+...+(n—1))]

n—o n

=<b—a>nm!na+h{wﬂ

nN—oo n

~ 1] n(n-1)h
=(b—a)lim= na+T}

n—0 n
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=(b—a)|imﬂ{a+(n—1)h}

n—w M 2

:(b—a)m_m(”_l)h}

=(b—a)lim| a+

>

=(b—a)I!im a+

b

a

=) as 22|
(b_a){2a+2b—a}
(b-a)

b

a)(b+
2

1
S =2)

Q
~

.[Ob(x+l)dx

Solution 2:
Let | = .[Ob(x+l)dx

It is known that,

jb f (x)dx:(b—a)m%[f (a)+ f(a+h)+...+ f (a+(n-1)h)], where h :b;n""

Here,a=0,b=5, and f (x)=(x+1)
_5-0_5
n n

Jj(x+1)dx =(5-0) !m%{f (0)+f (%)Jrf ((n—l)§ﬂ

:5m%}+(§+1)+--{1+[@]ﬂ

:5Iim1 (1+ 1t+1...1)+F+2.§+3.§+...(n—1)§ﬂ

=h

n—» N n n n n
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Jj x2dx

Solution

3:

It is known that,

jb f (x)dx:(b—a)m%[f (a)+ f(a+h)+f(a+2h)..+ f{fa+(n-1)h}], whereh =

n

Here,a=2,b=3 andf (x)=x’

=h

32 1

n n

...J'szdxz(g—z)y_r)g%{f (2)+f (2+%)+ f (2+§j...f {2+(n—1)%H

=lim=
n—>oon

=lim=

n—o N

.1
=lim=

n—mn
1
=lim=

n— N

1 (2)2+[2+%j2+[2+%)Z+...(2+(n—;1)]2]

1_f*%éz+(%j{+22%}+~=%%2f+(”;92+22(”;Q}}
:(22 F s 22)+{(%j2 +[§)Z +...+(”T_1j2}+2.2.{%+%+%+...+(”_nl)ﬂ

4

1
4n+F{l2 +2° +32...+(n—1)2}+ﬁ

{1+2+...+(n—1)}}
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2

:,im1_4n+1{n(n—1)(2”—1)}+f{n(n—DH

Solution 4:
Let | =I14(x2—x)dx

= j4 x*dx — _[4 xdx
1 1
4 4
Let I =1,—1,, where Ilz_[l x?dx and I, =L xdx

It is known that,

[*f (x)dx=(b-a)lim=[  (a)+ f (a+h)+ f (a+(n-1)h)], whereh = >=2

n—oo n

Chapter-07 - Integrals

(1)

n

| = [ Xk = (4=1)lim=[ f (2)+ (L )+ (L (1-1)h)

i 2 2 _1)3 2
:3IimE 12+(1+§j +(1+2.§) +..{1+u
n—o n n n

:3!il‘l% 1 +{12 J{%)z +2.§}+...+{12 {(”‘nl)?’jz . 2-(”2—1)-3}}

:3Iim1 (12 +n{i&ies+12)+(§j2 {12 +2? +...+(n—1)2}+2.%{1+2+...+(n—l)}}

n
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i 8 {<n_1>(n)<2n_1)}+§ {(n—l)(n)H

n—o 6 n 2
—3lim n+%(1—1x2—1)+6”_6
n>enl 6 n n 2

=3Iim{1+g(1—l](2_l)+3_§}
n—o0 6 n n n

=3[1+3+3]
=3[7]
I, =21 -(2)

Forl, = fxdx,

a=1b=4, andf (x)=x

_4-1.3

o, :(4—1)|im1[f (1)+ f (L+h)+...f (a+(n-1)h)]

n—w n

=h

:3Iiml:1+(1+ h)+...+(1+(n—1)h)]

n— n

:3Iim1_1+(1+§j+...+{1+(n—1)§H

nawn_ n n

=3|im1_(1+1+.._.+1)+§(1+2+...+(n—1))}

n—w ) n times n

:3||m1 n+§{w}:|
n—® n 2

_3lim: 1+§(1—5ﬂ
nawn_ 2 n

l,=— (3
2 2 ( )
From equations (2) and (3), we obtain

15 27
I=1,-1,=21-—=—
1 2 2 2

flexdx
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Solution 5:
1 X
Let | =Le dx (1)
It is known that,
[t (x)dx=(b—a)|im%[f (a)+ f(a+h)+..+ f(a+(n-1)h)] whereh=
Here,a=-1b=1 andf (x)=¢"

_1+1 2
n n

.l =(1+1)1Lrg%{f (112 ) 1122 [_“ W—ﬂ”?ﬂ

_2limi|et+ e(_l+%] + e[_M%j + _,e(_“("‘l)%] }

n—o N

n

~h

N—o0 n

i 2 4 8 2
_2limi e‘1{1+e“+e”+e”+e( l)"H

2_
—e1x2Iim1[e - 1]
n—mn £

en
e2(e ey

4

j:(x+ezx)dx

Solution 6:
It is known that,
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j:f(x)dx=(b—a)m%[f(a)+f(a+h)+---+f(a+(n—1)h)] where h =

Here,a=
_4-0 _ﬂ

~h
n

:>I:(x+ezx)dx:(4—0)

:4Iim1

nN—oo n

:4Iim1

n—o n

:4Iiml

nN—o0 n

_41im?t

n—o0 n

=4Iiml

n—o N

fl(x+1)

Chapter-07 - Integrals

0,b=4, and f (x)=x+e*

im=[ (0)+ f (h)+ f (2h)+...+ f (n-2)h)]

n—ow n

:(O-i—eo)-l—(h+62h)+(2h+82.2h)+__.+{(n_1)h+e2(nfl)h}j|
:1+(h+e2h)+(2h+e4h)+,..+{(n_1)h+e2(nfl)h}j|

{h+2h+3h+...+(n—1)h}+(1+e2h peth g 4edmn )}

h{l+2+...(n—1)}+( ﬂ
<h<n—1>n)+(

2
e® -1

8

e2hn _1
e -1

eZhn _1
e2h _1}

(n=1)n

ﬂ H
n 2 en 1

Exercise 7.9

dx
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Solution 1:
1
Let | = [ (x+1)dx
XZ
J.(x+1)dx=?+x: F(x)

By second fundamental theorem of calculus, we obtain
| = F(l)— F(—l)

()3
2 2
:1+1—l+1

2 2

=2

_[23 %dx

Solution 2:
Let | =j33dx

2 ¥
Jédx=log|x|:F(x)

By second fundamental theorem of calculus, we obtain
I =F(3)-F(2)

=log|3—log|2| = Iogg

j12(4x3 —5%? +6X +9)dx

Solution 3:
Let | ZIZ(4X3—5X2+6X+9)dX
1

(4 -5 +6x+9) dx = 4(%4]—5(%3] 6(%2}9()()

3
:x4—5%+3x2+9x: F(x)

By second fundamental theorem of calculus, we obtain
I=F(2)-F(Q)
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| —{24@%(2)%9(2)}{@)4T+3(1)2+9(1)}

=(16—4—??+12+18]—(1—g+3+9j

=16—%O+12+18—1+§—3—9

_33.3%
3
. 99-35
3
64

3

J?sin 2xdx

Solution 4:

Let | :.[Ozsin 2xdx

'[sin 2xdx = (—0023 ZX] =F(x)

By second fundamental theorem of calculus, we obtain

I:F(%J—F(O)

= —1 cosz(zj —cos0
2 4

-[0-1]

1

_[05 cos 2xdx

Solution 5;:

Let | = J? cos 2xdx
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=F(x)
By second fundamental theorem of calculus, we obtain

I:F(%j—F(O)

o) o

:%[sin 7 —sin0]

J'cos 2Xdx = (sm ij

~~[0-0]=0

jf e*dx

Solution 6:
Let | = [ e*dx
h .L €
_[exdx =e* =F(x)
By second fundamental theorem of calculus, we obtain
| =F () -F(4)
—eb_¢t
=e'(e-1)

_[5 tan xdx

Solution 7:
Let | :J.Ztan xdx
0

jtan xdx =—log|cos x| = F ()

By second fundamental theorem of calculus, we obtain
T
I=F|=|-F(0
(5o

=—log

T
CoS —
4

+log|cos |

=—log|—=|+log|l|

1
J2
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= —Iog(Z)%

1
=_log?2
> g

s
_[;‘ cosec xdx
6

Solution 8:
Let | :.[Ecosecxdx
6

_[cosecxdx = log|cosec x —cot x| = F(x)

By second fundamental theorem of calculus, we obtain

e

T T
=log cosecz — cot—‘ —log

=log ﬁ—#—log‘Z—%‘

2
2-3

T T
COSGCE —cot —‘

=log

d
=

Solution 9:

Let | =j: dx

J1-x2
j o =sin™ x=F(x)
N
By second fundamental theorem of calculus, we obtain
I =F (1) -F(0)
=sin™(1)—sin™(0)

_7T g

2

NN
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J‘l dx
01+ x?
Solution 10:

1 odx
Let | =j01+ "

dx -
I1+x2 =tan™ =F(x)

By second fundamental theorem of calculus, we obtain
I=F(1)-F(0)
=tan™ (1)—tan™(0)

J‘3 dx

2521

Solution 11:

3 dx
Let | = o]

| O _Liog X2 F(x)
X*-1 2 X+1
By second fundamental theorem of calculus, we obtain

I =F (3) -F (2)
' 21
g 2+1

1‘
3

—|—lo
_Iogl—logl}
T2 3

log

3+1

_Iog g‘—Iog
|4

log ﬂ
| T2

NIFR NP NP N
I

T
J.OZ cos? xdx

Solution 12:
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Let | = J.OE cos? xdx

2 4 2 2
By second fundamental theorem of calculus, we obtain

“[r(3)-r0)

(55 )05

Z+0—0—0}
2

jcosz xdx='[(%)dx=§+smzx :l(x+smzx

Ay NP NP

I3 xdx
25241

Solution 13:

LetI:J'3 X dx

2 x% 41

1 2 1
I =gl =g e ) =F

By second fundamental theorem of calculus, we obtain
I=F@3)-F(2)

= lios(1+97) o)
= %[Iog (10)—log(5) |

1 10) 1
=—log| — [==log 2
2 9(5) 2 9

Il 2X+3
05x% +1

Solution 14:
Let | =Il 2x+3 dx

05x% +1

):F(x)
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J-2x+3 __J- 2x+3
5x% +1 5x? +1
~ I10x+15
5x*+1
10x 1
- I5x +1 st2+1dx

-1

= % log (5x” +1) + tan

gl w

-[5)];011 3-[ 1
ey

N3

:%Iog(SXZ +1)+%tan‘l(J§
-F

S —

&= >

Chapter-07 -

Integrals

By second fundamental theorem of calculus, we obtain

I=F (1) -F ()

= {% log(5+1) +itan1(\/§)}—{%log 1)+ %tanl(O)}

5

=%I096+itan‘1\/§

5

1
jo xe* dx

Solution 15:
1 2
Let I =j xe* dx
0
Put x? =t = 2xdx = dt

Asx—>0,t—>0and as x >1t—>1,

_1emy
I—E_[Oedt

1 1
EJ.etdt :Eet =F (t)

By second fundamental theorem of calculus, we obtain

| =F (1) -F(0)
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J'l 5X?
0 X% +4x+3

Solution 16:
2 Bx?

Lot 1= (X gx
1 X°+4x+3

Dividing 5x* by x*+4x+3, we obtain
2
1 X" +4X+3
20x+15

2
'l[x +4x+3
j 20x+15

2
J' 5dx —
1

5x

I
—

+4x+3
20x +15

| =51y, where Il_jﬁd ()
X +4X+

Consider
Let 20x+15= Ai(x2 +4x+3)+ B
dx

=2Ax+(4A+B)

Equating the coefficients of x and constant term, we obtain
A=10and B=-25

Let x* +4x+3 =t

:>(2x+4)dx =dt

:»|1=1oj ~25[—— — T

X+2-1
=10logt—25| =lo
J {2 g(x+2—1ﬂ
2 X+1
=|10log(x*+4x+3 lo
|: g( + + ):|1 |: g(x+3]}

=(10log15-10log8|—-25| =1 ———I —
[ od Og] {2 Og5 2094}

= [10Iog(5><3)—10|og(4>< 2)]—%[Iog3—logS—log 2+log4]

=[10log5+10log3-10log4—10log 2]—2—25[Iog3—log5— log2+log 4]

[10 + %} log5+ [—10 - %} log4+ [10 - %} log3+ [—10 + 2—25} log2
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45 45 5 5
=—Ilog5=—Ilog4-—=log3+—log?2
2 g 2 g 2 g 2 J

Substituting the value of 11 in (1), we obtain

45 5 5 3
| =5—| —log———=log—
{2 g4 2 92}

5 5 3
=5-——|9log—-—log—
S[#1ea5 -3

_[E(Zsec2 X+ X +2) dx
Solution 17:

Let | =J'0;[(25ec2 x+x3+2)dx
4

I(Zsecz x+x3+2)dx:2tan x+XZ+2x: F(x)

By second fundamental theorem of calculus, we obtain

I:F(%j—F(O)

_ {Ztanz +1(fj4 + Z(ZB— (2tan0+0+0)}
4 4\ 4 4

:2tan—+7[—5+Z
4> 2
4
=2+ Z
2 1024

I”(sinzz—coszfjdx
0 2 2

Solution 18:
Let | =r(3in2§—c032 5)dx
0 2 2

=—I” cos? 2 —sin? 2 | dx
0 2 2

= —IO cos xdx
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—J‘:cosxdx =—sinx = F(x)

By second fundamental theorem of calculus, we obtain
| =F(x)-F(0)

=-—Sinz +sin0
=0

dx

,[26X+3
0 x*+4

Solution 19:

26X+3
Let | =] T

dx:BJ‘ZZX—JFidx
X*+

dx

6X+3
J‘x2+4

2X 1
=3 dx+3 d
J‘x2+4 - Ix2+4 X

— 3log(x? + 4) +gtan‘1§ — F(x)

By second fundamental theorem of calculus, we obtain
| = F(2) — F(0)

) 3, 42 3, (0
:{BIog(Z +4)+§tan (Ej}—{slog(0+4)+§tan (Ej}

= 3I098+gtan‘11—3I0g4—gtan‘10
—3|ogS+§(ﬁj—3log4—o
2\ 4

::’>Iog(§j+3—7Z
4) 8

3z
=3log2+—
g 8

N 24
J(xe +S|n—jdx
0 4

Solution 20:
Let | =_[1(xex+sinﬂ—xjdx
0 4
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TX
—COS——

I:(xex +sin %X) dx = xjexdx—j{(% xjfexdx} dx + ps 4

4

4 X
= xe* —jexdx——COSﬁ—
T 4

« 5 4 X
=Xe" —e" ——CoSzw—
V4 4

=F(x)

By second fundamental theorem of calculus, we obtain
I=F(1)-F(0)

= (1.el —e! —icos %) —(O.e0 —e° —icos Oj

T T
—e—e—i = +1+i
s \/E T
T w
J‘«ﬁ dx
1 1+4x?
A~
3
B.2%
3
cz
6
D.~L equals
12
Solution 21:
dx o
=tan" x=F(x
J‘1+x2 ()

By second fundamental theorem of calculus, we obtain
3

[ T =F () -F@)

=tan"/3-tan"'1

_ VA

"3 4

_ T

12

Hence, the correct Answer is D.
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Solution 22:

J' dx _ J- dx
4+9x? (2)2 +(3x)2

Put 3x=t = 3dx=dt

dt

) dx
J (2)" +(3x)°

~F (¥

1
§I(2)2+t2

Chapter-07 - Integrals

By second fundamental theorem of calculus, we obtain

2 dx 2
_X__F[Z)-F@
Ios4+9x2 (3) ©

:ltan‘1 E.Z —ltan‘lo
6 23/ 6

Hence, the correct Answer is C.

Exercise 7.10
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_[1 2X dx
0x“+1

Solution 1:

Il 2X dx

0x°+1

Let x*+1=t = 2xdx =dt
Whenx=0,t=1andwhenx=1,t=2

'J«l X :l zﬂ
Joxyl o 2t
1 2
=5[|Og|t|l
1
=E[Iog2—logl]
:%IogZ

J'O;[«/singzbcos5 pdg

Solution 2:
Let

| = J'E«/sin¢cos5¢d¢

Also, let sing=t = cos¢gd¢ =dt
When ¢ =0,t =0 and when ¢:%,t:1

1= [ Ea- )yt

Il
—
N
—
N~
_I_
—
N | ©
|
N
—
N o
| |
[e)
—

311 7
| 154+42-132
231
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_&
231

jlsin‘l( ZXZde
0 1+x
Solution 3:

LetI:J'lsin‘1 2x dx
0 1+ X2

Also, let x = tanf = dx = sec? 6 dO

When x =0, 0 =0 and when x = 1, 9:%

T ( 2tan @

| =[4sin?| =2
-[0 1+tan® @

)sec2 6de
= _..Zsin’l (sin26)sec? 6do

0
- joz 26.sec? 0dO

=2jie?.sec2 0de
0

Taking 0 as first function and sec? 0 as second function and integrating by parts, we obtain

| =2{9jsec2 ede—j{(%e)_[secz eda}de}

=2[9tane—jtan0de]§

z
4

0

=2 #tan 0+ log|cos 6’|]0%

=2/ ZtanZ +log cosz‘—log|coso|
4 4 4
' 1
=2| —+log| —= |-logl
4 g(ﬁj g}
'z 1
=2|—=—-=log2
2 2 g}

T
=—-log2
5 g
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joz XN/ X+ 2 (Put x+2:t2)

Solution 4:

IOZ X+ X + 2dXx

Let x +2 =t> = dx = 2t dt
Whenx:O,tzﬁandwhenxzz,tzz

J: X/ X + 20X = j%(tz — 2)\/t_22dt
- j%(t2 ~2)tet
t4

:2!ﬁ(t3—2t)dt =2 [Z—tzlﬁ =2[(4-4)-(1-2)]=2

.
Z sinx
J.Z—z dx
0 1+cos” X

Solution 5:

.
2 sinx
IZ—Z dx
0 1+cos” X

Let cosx =t = —sinx dx = dt

When x =0, t =1 and when x:%,t:O

:I’; sin x e [° dt
0 1+c0s® X 11+t2
=—[tan*1t]f

=—[tan*10—tan’11]

o

z
4

J‘Z dx
0 X+4-x°

Solution 6:
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2 dx 2 dx
-[0 X+4-x* 0 —(x*—x-4)
[ dx

IO— x2—x+1—i—4j

2 dx
_.[o __[X_ljz_l?

| 2 4

:J'Z dx

Let x-% =t so dx=dt

when x=0, t:-% and when x=2, t:g

GESRGE

N w

_1 'Iog\/_+3 N 1}
\/_ 3 \/_7+1
\/_+3 V17 +1

\/_ SN N 1

1 [17+3+407
7 9_17+3—4\/1_7
1, [20+417

BN PN
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5+\/1_7)
5-17

(5437547

25-17

_25+17+10\/1_7}

1
17
1
17
1
17 8
1
7
1
7

8

21+5\17 J

42 +10J17 J

4

J‘l dx
1x? +2X+5

Solution 7:

J‘l dx :J‘l dx :jl dx
A2 42X4+5 L +2x+)+4 T 1(x+1)7 +(2)?
Letx+1=t=dx=dt

Whenx=-1,t=0and whenx=1,t=2

jl dx _JZ dx
A(X+1)2+ (27 otP+2?

2
:Ftan‘l E}
2 2]

:ltan’ll—ltan’lo
2 2

_l(zj_z
2\ 4 8

Solution 8:

[[E- oo
1\ x 2X

Let 2x =t = 2dx = dt
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When x=1,t=2and whenx=2,t=4
jz(l —izjeZde 1 [ “[3 —%je‘dt
1ix 2x 272t t
Let%:f(t)

Then,f '(t)=—l

t2
_ L“G_tlzjetdt = [ (F @)+ F et

=[e'T O

fed]
t 2

(x-x)

dx is
X4

The value of the integral Jlll
3

CoOow>
rWOo o

Solution 9:

X—x°)3
Let Izj.ll( ) dx
3 X
Also, let x =sin@=dx =cosddé@

When x:l,é?:sin‘l 1 and when x=1, 9==
3 3 2

1

o :Ig (sin@—sin® 6)3
sin*@ sin*@

cos@dé
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= (sin 9)% (1-sin? 9);

_ J.sir11(l] pecye cosfdé
3
1 2
S
3
1 2
% (sin@)3(cosO)s
- J‘S;an@ SinZosintg 0do
5
= _[z [ J(cos 0): cosec’ddo

wlu

(sin0)’

= Lm (cot 9)

Let cotO =t = —cosec? 0 do= dt
When 9=sin‘1(%j,t = 24/2 and when ng,t =0

w| o

cosec’éd

5
R G
o= Izﬁ(t)dt

3,

:—g{—(zﬁ)g}o

22

= § [16]
8
=3x2
=6
Hence, the correct Answer is A.

If f( .[tsmtdt thenf '(x) is

A. cos X + X sin X
B. x sin x
C. xcos x

Integrals
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D. sin X + X cos X

Solution 10:
f(x) =.|‘O tsintdt
Integrating by parts, we obtain

f(x)=t[ sintdt —ﬁ{(%t}jsintdt}dt
=[t(—cost) ] —jox(—cott)dt

=[~tcost +sint](xJ

=—XCO0S X +Sin X
= f'(x) :—[{x(—sin x)}+cos x]+cosx
= XSIN X —C0S X + COS X

=XSin X
Hence, the correct Answer is B.

Exercise 7.11

T
_[02 cos? xdx

Solution 1:

I =jf cos? xdx (1)

= | =.|‘0’2rcos2 (%—x)dx (IOO f (x)dx

=1 :Ifsinzxdx -(2)
Adding (1) and (2), we obtain

2l = _|.072[(sin2 X +C0s’ x)dx

:>2|:jf1.dx
=21 =[xz
=2l _Z

2
= | _Z
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dx

sm
j Jsin x ++/cos x
Solution 2:
j «/sinx
0 /sin X ++/COS X
sin x

dx (1
Jsinx ++/cos x ()

,sm ——x ) .
_IO dx (IO f(x)dx = ) f(a—x)dx)
\/sm(z—xj (Z—Xj

dx Q)

dx

Letlz.[ﬂ

cos
=1 _j
Jcos x ++/sin x

Adding (1) and (2), we obtain

2] = IO Sin X ++/C0S X

dx

Sin X -++/C0S X
:>2|:j51.dx

0
:>2I:[x]05
=21 z

2
:>I=£

4

3
7 sin? xdx
Ioz 3 E

sin2 x4 co0s? x

Solution 3:
3

Let | =J‘02de (1)

Sin? x4+ €o0s2 X
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] :J‘% sinz(z_XJ dx (_[Oaf(x)dx:joaf(a—x)dx)

0 3 3
sin? (”— xj+cos2 (”— x)
2 2

3
z 2
s I ZJ'OZ%(JX (2)
sin2 x +cos? X
Adding (1) and (2), we obtain

3 3
T oein2 2
2 sin2+c0s? X
0 d hd
Sin2 x4 c0s? x
z
= 2] =j021.dx
z
=2l =[x]g
T
=2l==
2
T
=1==
4
2 cos® xdx
J. ————— X
0 sin” X+C0S> X
Solution 4:
V4 5
Z oS’ xdx
Let |=J~2ﬁdx (1)
0 sin” X+C0S” X

= | :'[OZ o (Z_X) dx (joa f(x)dx = Oa f (a—x)dx)

sin® (72[— xj+cos5 (72[— x)

Vg H9S)
> SIN™ X

=1 :Iz—_ - —aX (2)
0 sSIn® X+C0os” X

Adding (1) and (2), we obtain
T oin® 5

ol :J-Zs!nsx+coss de
0 Sin” X +C0S” X

=2l = jfl.dx

=2l =[x]0%



Class X1l - NCERT — Maths Chapter-07 - Integrals

5
I |x + 2|dx
-5

Solution 5:
Let | =I5|x+2|dx
-5
It can be seen that (x +2) <0on[-5, 2] and (x +2) >0 on [-2, 5].
-2 5
o =j_5 —(x+2)dx+j_2(x+2)dx

X’ c IR i
l=—] —+2X| +| —+2X
2 -5 2 -2

_ |2y (-5) (5)° (-2)
_ T+2(‘2)‘7‘2(‘5)HT+2(5)‘T‘2(‘2)

=— 2—4—%+10}+{§+10—2+4}

=—2+4+§—10+§+10—2+4
2 2
=29
8
J |x —5ldx
2
Solution 6:

8
Let | = [ |x—5jdx
It can be seen that (x —5)<0on|[2, 5] and (x —5)>0on [5, §].

1= [ ~(x-5)ax+ [ (x-5)dx ([ 00=] £ 00+ £ ()

2 5 2 8
:—{X——Sx} {X——Sx}

2 2 2 5
:—{2—25—25—2+1O}+[32—40—§+25}

=9
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ij(l— X)" dx

Solution 7:

Let | =I:x(l—x)" dx

1= (1-x)(1-(1-x))" dx
= [[(@-x)(x)" ox

X T (La f(x)dx= Oa f (a—x)dx)

.[04 log (1-+tan x)dx

Solution 8:

Let | :IO4 log (1+tan x)dx (1)

. . z T a - a

o _J'04 Iog{lﬂan(z—xﬂdx (jo f(x)dx = . f(a—x)dx)
z tan % —tan x

=1 = *log{1+—34— lix

1+tan%tan X

:>I:.|‘;4[Iog

d
(1+tanx) X

== J.OZ log 2dx —J'OZ log (1+tan x) dx



Class X1l - NCERT — Maths Chapter-07 - Integrals

= | :_fozlogde—l [ From(1)]
=2l =[x|ogz]0%

21 =Z10g2
=3 7109

T
=l ==log2
3 g

IOZ x\/ﬂdx

Solution 9:

Let | =_[02 x~/2 — xdx
I ='[02(2—x)\/§dx (Ioaf(x)dx: Oaf(a—x)dx)

2 1 3
=j0 {ZXZ —xz}dx
r 2

3 5

X2 X?
=|2 = _3
2

2

- ;
_ fxz_in}

o

0

3 5

4 3 2 S

~2(2)2-%(2

22 -2(2)

Ax2\2 2

— _Lxa?
3 5X\/_

:&/E 82

3 5

4022442

15

162

15

J.OZ (2logsin x—logsin 2x) dx
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Solution 10:

Let | :J'E(Zlogsin x—logsin 2x)dx

= :.[f{Zlogsin x—log (2sin xcos x)} dx

=1 =IE{2Iogsin x —logsin x—log cos x—log 2}dx
=1 =IE{Iogsin x—log cos x—log 2} dx (1)
It is known that, (j: f(x)dx= joa f (a—x)dx)

= =If{logcosx—logsin x—log 2} dx -(2)
Adding (1) and (2), we obtain

21 :If(—IOQZ—IogZ)dx

— 21 =-2log 2[051.dx

T
:I_—Iogz[g}
= | :Z(—Iogz)

2
=1 :E{Iogl}
2 2
=1 :zlog1
2 T2

Eﬂsinz xdx
2
Solution 11:

Let | :J._E,,sin2 xdx
2

As sin? (—x) = (sin (—x))? = (—sin x)? = sin? x, therefore, sin? x is an even function.
It is known that if f(x) is an even function, then f f(x)dx= ZIOa f (x)dx

| = 2_|'055in2 xdx

_ 2J~21—0052x dx
o2



Class X1l - NCERT — Maths Chapter-07 - Integrals

wm

(1 cos 2x) dx

0

o)

z
2

In xdx
0 1+sinx

Solution 12:

= Xdx
Let I =] o (1)

(7 (7-x)
~Jo14sin(r—x)

= :L”de (2)

dx (J.:f(x)dx=j:f(a—x)dx)

2 =IO” T dx

eI,
o (1+sinx)(1-sinx)

I z1— smx

0 cos® X

=21 =

=2l =7z_[0 sec’ x—tan xsecx}dx
=2l =7z[2]
=l=x

V3

D AlAT
.f_zgsm xdx

2

Solution 13:
Let | =I_€,sin7 xdx (1)
2

As sin’ (—x) = (sin (—x)) = (—sin x)” = —sin’ X, therefore, sin? x is an odd function.
It is known that, if f(x) is an odd function, then _[ dx 0
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T
o :_|.2,,sin7 xdx =0
2

27 5
_[0 cos” xdx

Solution 14:
2 5
Let | =I cos” xdx
0
cos® (27z—x) =C0S° X
It is known that,

Chapter-07 - Integrals

(1)

[ £ (x)dx=2[" £ (x), iff (2a-x)=f(x)
=0if f(2a—x)=—f(x)

= 2_[0”(:055 x dx

=1=2(0)=0 [cos’(z—x)=—cos’X]

L.
Z sinx —Ccos X
_[2 dx

0 145SIiNnXCOS X
Solution 15:

-
2 8ln X—CO0S X

Let | = [2 2NXZCOSX g,
0 14SIN XCOS X

e o PO

:>I_J'2
0 . (7 T
1+sin| = —Xx [cOoS| =——X
2 2

| :F cos.x—smx dx
0 1+45sINn XCOS X
Adding (1) and (2), we obtain
TN | S
0 1+sin Xcos X

=1=0

jo log (1+cos x) dx
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Solution 16:

Let | =I0”Iog(l+cos x) dx (1)

= | :J‘;Iog (1+cos(z—x))dx (j: f (x)dx=J‘0a f (a—x)dx)
=1 :Ioﬂlog(l—cosx)dx .(2)

Adding (1) and (2), we obtain

21 ='|.0”{Iog (1-cosx)+log(1-cos x)}dx
=2l = '[: log (1 cos” x) dx

=2l =I:Iogsin2 xdx

=2l =2'|‘:Iogsin xdx

=1 =_[0”Iogsin xdx .(3)

sin ( — X) = sin X

ool :ZIOZIogsinxdx .. (4)

= L4
== 2!02 Iogsm(E— xjdx = 2]02 logcosxdx ...(5)
Adding (4) and (5), we obtain

2l = 2_[05 (logsin x + log cos x) dx

T

=1 :E(Iogsin x+log cos x+log 2—log 2) dx

== E(Iog 2sin xcos x —log 2) dx
== .[05 logsin 2xdx—-|'0E log 2dx

Let 2x =t = 2dx = dt
Whenx=0,t=0and whenx=n/2,t=n

1~ . V4
o =§IO Iogsmtdt—zlogz

|
=1l=—-=log?2

2 2 9
:>I—=——IogZ

= | =-xlog?2
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ja—& dx
o Jx+a—x
Solution 17:

Let | =j§%dx (1)

It is known that, (I dx _[ a—Xx dx)

a a—x
:Lmdx -(2)
Adding (1) and (2), we obtain
J‘ X+\/_
o Fridax
=2l =j0 1.dx
=21 =[x];
=2l =
=1 _a
2

j:|x—]4dx

Solution 18:
4
I =I0|x—]4dx
It can be seen that, (x — 1) <Owhen0<x<1land (x—1)>0when1<x<4

I :J:|x—]4dx+.[14|x—]4 dx (j: f(x)= Lc f (x)+'|‘Cb f (x))

| = Jj—(x—l) dx+_|‘04(x—1) dx

1 [x )
4]
2 0 2 1

42
_1_14_@_4_1_}_1

T2 2 2

=1—1+8—4—1+1
2 2

=5
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Show that j: f(x)g(x)dx=2 I x)dx, if f and g are defined as f(x) = fa —x) and g (x) + g
(a—x)=4

Solution 19:
Let ["f(x)g(x)ax  ..(2)
:joaf(a—x)g(a—x)dx (Ioaf(x)dx: Oaf(a—x)dx)

=[f(x)g(a-xd  .(2)
Adding (1) and (2), we obtain

21 :Ia{f(x)g(x)+ f (x)g(a—x)}dx

=21 =["f (x){g(x)+g(a—x)}dx
=21 = [ f (x)x4dx [9(x)+g(a—x)=4]
:>I_2'|. (x)dx

The value of _[E,r(x3+xcosx+tan5x+1)dx is

o w>»
3N o

Solution 20:
Let [2(x*+xcosx+tan® x-+1)dx
2
= =F,, x3dx+.[5,r cos xdx+_|7,, tan® xdx+.[5,,1.dx
2 2 2 2

It is known that if f ( x) is an even function, then fa f(x)dx= ZIOa f (x)dx

if f(x) isan odd function, then j dx 0

and | =0+0+0+2J‘051dx



Class X1l - NCERT — Maths Chapter-07 - Integrals

=2[x]?

27

T2

=7

Hence, the correct Answer is C.

The value of jj(mjdx S

4+3c0s X
A 2
B3
4
C.0
D.-2
Solution 21:
Let 1= |2 A+3sinX ] gy (D)
0\ 4+3cosx
B 4+35in(”—x)
= | =I02 o dx (jo f(x)dx=J-0 f(a—x)dx)
4+3c0s| ——X
2
Z 4+ 3c0s X
| =|2log] ——— |dx (2
- IO g(4+33inxj ( )

Adding (1) and (2), we obtain
2|:IE log 4+3sin X +log 4+3095x y
0 4+3c0os X 4+3sin X
4+33inxx4+3(:osx «
4+3cosx 4+3sinx

=2l =I;

0
= 2| =j05|ogldx

= 2| :Idex

=1=0
Hence, the correct Answer is C.

Miscellaneous Exercise
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Integrate 3
X—X
Solution 1:
1 1 B 1
X—x3 x(l—xz) ~ x(1-x)(1+x)
et ——+ A, B ,C

XL—X)(Trx) % (1-x) L+x
=1=A(1-x*)+Bx(1+X)+Cx(1-x)

=1=A—Ax* + Bx+Bx* +Cx—Cx’
Equating the coefficients of x2, x, and constant term, we obtain
-A+B-C=0
B+C=0
A=1
On solving these equations, we obtain
A=1B :l, and C =—1
2 2

From equation (1), we obtain

1 1 1 1

XL )(1+x) x 2(1-x) 2(1+x)

1 1 1¢ 1 1 1
:Imdx:jgdx+zj(l_x) dX_EI(1+x)dX

=log|X —% Iog\(l— x)\ —% Iog\(1+ x)\

(1—x)% —log 2

(1+x)

=log|x| - log

LC

=log

1
2

(1-x)2 (1+)

+C

Integrate

x/x+a+\/(x+b)
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Solution 2:

1 1 Jx+a—-+/x+b

«/x+a+\j(x+b) T fxta+dxtb x\/x+a—\/x+b

(x+a)—(x—b)
(fTa-xh)
B a—b

:I\/X+a+1\/(x+b)dxz aibj(m_m)dx

Integrate ;2 {Hint: xzﬂ

Solution 3:
1
XaJax — x?

Letx:%:dx:—idh

t2

:Iﬁdx_ja\/a.:_(af

t t

1 1
=—j§. T dt

t t
10 1
—gjﬁdt
- 2d1]+c
a

=—1{2 E—1}+c
a X
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Integrate

Solution 4:
1

- 3
X* (X" +1)*
Multiplying and dividing by x3, we obtain
-3
X3 X+

3 X2X73

X2 3 (x* +1)

X
Letillzt:—ii.)dx:dt:%’dx:—ﬂ
X X X 4
3
.'.I;gdx: is(l+i4j4dx
xz(x“+1)Z X X
== [(1+t) s dt
1
_ 1 (1+1t)s \C
4, 1

Chapter-07 - Integrals
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Integrate -

X2 +x3

Solution 5:
Let x =t°® = dx = 6t>dt
6t°

jX1/2 4 X _J-ts
_J' 6t°

t%( l+t
=6 dt

J-(1+t)

On dividing, we obtain

j%dx:fij{(tz —t+1)—$}dt

X2 +x3

g g

1 1 1

1
= 2x2 —3x3 +6x° —6Iog[1+x6j+c

1 1 1
= 2JX —3x3 +6x° —6Iog(1—x6j+c
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Integrate ———
J (x+1)(x2 +9)
Solution 6:
Let 5x A Bx+C

Chapter-07 - Integrals

(x+1)(x* +9) " (x+1) " (x*+9)

=5x= A(x2 +9)+(BX+C)(X+1)

=5x=Ax* +9A+Bx* + Bx+Cx+C
Equating the coefficients of x2, x, and constant term, we obtain

A+B=0
B+C=5
9A+C=0
On solving these equations, we obtain
Az—l,B:l,and C:g
2 2 2

From equation (1), we obtain

oX -1

9

(x+1)(x2 +9) 2(x+1) +(

"2
+9

)

J.(x+1 x+9 -[{ X+

X

:—§|0g|x+1|+—J‘2—dX+

29 X°+9

1 1 2x
:—§|09|X+].|+—I)(2—

X +
+9

x+9)
1 (x*+9) X

o I%dx

29 X°+9

1
_Jx2+9dx

:_%Iog|x+]4+—log‘x +9‘+— %tan‘lg

:_%Iog|x+]4+zlog(x2+9)+gtan‘1§+c

sin x
Integrate ——
sin(x—a)

Solution 7:

sin X
sin(x—a)
Letx—a=t=dx=dt
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J- _ sin x dx=ISin(t+a)dt
sin(x—a) sint
:Isintcosa+costsina
sint
=j(cosa+cottsina)dt

dt

=tcosa+sinaloglsint|+C,
=(x—a)cosa+sinaloglsin(x—a)|+C,
= xcosa+sinalog|sin(x—a)|—acosa+C,

=sinaloglsin(x—a)|+xcosa+C

5log x _e4logx

Integrate SH00x _ g0

Solution 8:
e5Iogx _e4logx e4logx (elogx _1)

e3Iogx _e2Iogx = e2Iogx (elogx _1)

2logx

=€

log x?

=€

2

=X
5log x 4log x
g>9% — "

X3
dx:fxzdx:§+c

3log x 2logx
g>9" —e7

COS X
\J4—sin? x

Solution 9:
COS X

\J4—sin? x
Let sin X =t = cos x dx = dt
COoS X

:>'[\/4—sin2 xdx:'[\/(g)flt_(t)2
:sin‘l(%)+c
:sin‘1(¥j+c

Integrate
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sin® x —cos® x

Integrate -
9 1—2sin® X cos® X

Solution 10:
sinx—cos®x _ (sin’x+cos*x)(sin‘x—cos’ x)

1-2sin? xcos® x 1—2sin? X + c0os® X
(sin4 X + cos" x)(sin2 X + C0S> x)(sin2 X — C0S> x)

1-2sin? x + cos? x
) (sin4 X + Cos’ x)(sin2 X — C0S? x)

1—2sin® X+ c0os® X
B —(sin4 X +cos* x)(cos2 X —sin’ x)

(sin4 X +Cos’ x)
=—C0S 2X

SII’]2X+C

. ,[ sin® x—cos® x

dx =|—cos2xdx =—
1—2sin® xcos? x I

1
cos(x+a)cos(x+b)

Integrate

Solution 11:
1

cos(x+a)cos(x+b)

Multiplying and dividing by sin (a — b), we obtain.

1 sin(a-b) }

sin(a—b)| cos(x+a)cos(x+b)

1 _sin[(x+a)—(x+b)]}

B sin(a—b)| cos(x+a)cos(x+h)

N—"

_ 1 _sin(x+a).cos(x+b)—cos(x+a)sin(x+b)}
sin(a—b)| cos(x+a)cos(x+b)

_ 1 _sin(x+a)_sin(x+b)}
sin(a—b)| cos(x+a) cos(x+b)

:m[tan(x+a)—tan(x+b)]
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1 1
dx = t _tan(x+b)|d
jcos(x+a)cos(x+b) X sin(a_b)j[ an(x-+a)—tan(x+b) Jdx
:m[—log|cos(x+a)|+log|cos(x+b)|]+c
__ 1 log |cos |+C
sin(a—b) ‘cos ‘
3
Integrate
1-x8
Solution 12:
XS
1-x°
Letx“-t=>4x3 dx = dt
= 4d _-
il
:lsin‘ t+C
4

=%sin1(x4)+c

(1+ e )e(Z + ex)

Solution 13:
o
(1+ex)(2+ex)
Lete*=t=e*dx=dt
e

dt
e oo

[

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

Integrate

X

=log|—|+C
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=log 1+ex +C
2+e
1
Integrate
I e (¢ +4)
Solution 14:
1 _ Ax+B  Cx+D

TeA)(E4) (A1) (C+d)
:>1:(Ax+ B)(x2 +4)+(Cx+ D)(x2 +1)

=1=Ax+4AXx+Bx* +4B+Cx*+Cx+Dx*+D
Equating the coefficients of x3, X, x, and constant term, we obtain
A+C=0

B+D=0

4A+C=0

4B+D=1

On solving these equations, we obtain
1 1

A=0,B==,C=0and D=-=
3 3

From equation (1), we obtain
1 1 1

(x2 +1)(x2 +4) 3(x2 +1) 3(x2 +4)

1 1 1 | 1 1 |
J(x2+1)(x2+4) dX:§~[x2+1 X_§Ix2+4 X
:ltan‘lx—l.itan‘lhc

3 32 2

:ltan’lx—ltan’1§+c
3 6 2

Integrate cos® xe'®*"*

Solution 15:

cos® xe'9"™ = cos® x x sin X
Letcosx=t= —sinx dx=dt

= jcos3 X9 *gx = jcos3 Xsin xdx

:—jt3dx
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Integrate ¢** (x* +1)7l

Solution 16:

g3logx (X4 +1)71 — gl X (X4 +1)71 _ ’

X
(x4+1)
Let x* +1=t = 4x3dx =dt

= Ie3'°gx =(x* +1)_l dx =I—(X:(3 3 dx
J’_
_lpa

491
=%Iog|t|+C

:%Iog‘x4+1‘+c

=%Iog(x4 +1)+C

Integrate f'(ax+b)[ f (ax+b)]

Solution 17:
f'(ax+b)[ f (ax+b)]’
Let f(ax+b)=t=af (ax+b)dx=dt

= [ f'(ax+b)[ f (ax+b)] dx=§jt“dt

_1 tn+1
ajn+1

1 n+l
= Al (f (ax+b)) +C

~—"

- Integrals
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Integrate

\/sinS xsin(x+a)

Solution 18:

1 ~ 1
\/sin3xsin(x+a) \jsin3x(sinx003a+cosxsina)
_ 1

Jsin® xcos ¢ +sin® xcos xsin &
B 1
=— :
sin? x+/C0S ¢ + Cot XSin &
cosec’x

Jcosa +cot xsin «
Let cos« +cot xsina =t = —cosec?xsin adx = dt
1 cosec’x
dx.

dx =
I\/sin3xsin(x+a) '[\/COSa+COtXSina

SII’]O!'[
[2f]+c

-t [2\/c05a +cot xsin a]+C
sina

-2 cos xsin ¢

=—— Jcosa+———+C
sina sin x

2 \/sin XCOS & +COS XSin &
sina sin x
—2 [sin(x+a)

=— - +C
sina sin X

sma

+C

sintJXx —cos T/ 0]

Integrate X E
sin X +cos T /x

Solution 19:
sint\/x —cos /X
Let | :j — ——=ax
sint\/x +cos /X

It is known that, sin" /X +cos™/x =

T

2
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7
2
2¢(7x
==|| =-2cos™x |dx
ﬁI(Z Vx
_ 2 4 -1
= Ej‘l.dx—;jcos \ﬁdx
= x—i.[cos’lx/;dx (1
T
Let I, :jcos’lﬁdx

Also. let «/;:t = dx =2tdt
=1, = 2J‘cos‘1t.t dt

=2 cos‘lt—— —dt
{ JJlt 2 }
=t?cos*t+

e

1-t2 —1
N/ t2
1
=t?cos*t— [1-t3dt+ dt
vl

2 C0s” t——xil t2——sm t+sint

:tzcos’lt—E 1-t2 +lsin’1t
2 2

N

N—"

=t?cos 't — I

From equation (1), we obtain

I =x—£{t2 cosflt—1 1-t2 +lsin‘1t}
T 2 2

= x—i xcoslx/;—gw/l—x +%sinl \/;}

i f 2
_x-2 x(z—sin‘l&j— X=X ZsintJx
T 2 2 2

4x . 2 2 .
= x—2X+Zsin X + Ex—=x2 = Zsintx
T T

T

= —x+£[(2x—1)sin’1 \/;]+E\/x— x> +C
T T
= 2(2)(_1)sin‘1«/§+gf\/x—x2 -x+C
T

T

Integrals
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1-Jx
1+x

Solution 20:

/1—&
| = 1+\/§dx

Let X =cos® 8 = dx =—2sin@cosAdo
| = ,ll_cose(—ZSin gcosd)dd
1+cos@

2 sin26d@

Integrate

:—jtang.ZSinecosedH

.0
sin—

_ _zj—z Zsingcosgjcosede
o 2 2
cos

=—4_[sin2€cos¢9d6?
2

= —4J'sin2 Q.(Zcos2 9_ jd@

2 2
= —4.[(23in2 Qcosz Q—sinz Q)de

2 2 2

= —8J'sin2 Q.cos2 €d¢9+4jsin2 Qd@

2 2 2
:—stin29d0+4jsin2€d9

2

1-cos26 1-cosé@
=—2J(T)d0+4j ,——do

_ Q_smze w4 Q_sm@ ‘C
2 4 2 2

sin 26

=-0+ +20-2sin@+C

sin 260

=0+ +2sin@+C

2sin@cos @
+—

=0 —-2sin@+C
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— 0 +1—cos? 6.c0s 9 —2J1—cos? @ +C
—cos X+ - xx—2y1-x+C
=-2J1-x +cos™ x+,fx(1—x)+C
=2J1-x+costx+vx=x* +C

2+sin2x
e

Integrate
1+ cos2x

Solution 21:
| :J-(2+sin ZX]ex
1+ cos2x
J-(Z+25in xcosx]ex
2c0s® X
J-(1+sm xcosxje
cos? X

I sec’ X + tan X)%

Let f(x)=tanx= f'(x)=sec’x

o :_[(f (x)+ f'(x)dx
=e*f (x)+C

=e*tanx+C

X2+ x+1
Integrate ———————
(x+1)"(x+2)
Solution 22:

2
Let X*+x+1 A B C

(41 (x+2) (x+1)  (x+17  (x+2)

Integrals

(1)

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

=X+ X+1= A(x2 +3x+2)+ B(x+2)+C(x2 +2x+1)
= X" +X+1=(A+C)x*+(3A+B+2C)x+(2A+2B+C)
Equating the coefficients of x?, x and constant term, we obtain

A+C=1
3A+B+2C=1
2A+2B+C=1
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On solving these equations, we obtain
A=-2,B=1,andC=3
From equation (1), we obtain

X 4+x+1 -2 3 1

(+1f (x+2) (<+D) (x+2) " (x+1)

2
IX+2—)(+1dx=—2 idx+3j dx + Ld
(x+1)"(x+2) X+1 (x+2) (x+1)°
:—2log|x+]4+3Iog|x+2|—(xil)+C

1-x
Integrate tan™, [——
1+x

Solution 23:

Let x=c0s@ = dx=-sin&dé

_, [1—cosé .
I_.[ta /1+cos —(sinado)

2sin® = 4
:—J'tan‘ 2 singdé

2c0s* = 4
2

:—Itan‘ltang.sinede
-~ [o.sinodo

2

1
:—5[9.(—cos¢9)—j1.(—cosa)d@}
:—%[—9cos€+sim9]
=+l<9cose—lsin0

2 2
:lcos‘1 x.x—1 1-x*+C

2 2

_Xeos oL imx 4C
2 2

:%(xcos‘lx—«ll—x2)+c
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\/m[log(x2 +1)—2log x}

Integrate 7
X
Solution 24:
VX2 +1| log(x? +1)—2log x 2
[ 9( ! ) g ]:«/x 4+1[Iog(x2+1)—logx2]
X X
| 241
-5 (5
x2+1I 1
= X4 Og 1+—2

1 1 1
:F 1+F |Og (14'—2)

1

_2:

X X
1 ! 1 1

1
:—Ej«/flogtdt

Let 1+ t:>_—§dx=dt

1.1
=—§jt2.logtdt

Integrating by parts, we obtain

| :—%{Iogt.]t;_dt—{(%Iogtjjt;dt}dt}

3 3
1 t? 1t2
L 2 2
1[22 2.t
=—Z| Zt2logt—= [t2dt
2|3 9 3I }
[ 3 3
_ 1 gtzlogt—ﬂt2
2|3 9

3 3
=—1t2 Iogt+gt2
3 9

1.2 2
=—=t?|logt—-—=
;¢ ot 5]
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x X(l—sinxJ
j,,e dx
5 \1—cosx
Solution 25:
I :'f,fex[l_smxjdx
7 \1l—cosx

. X X
1-2sin—cos—

:J'”ex 2X 2 dx
2 2sin® =
2
2 X
- cosec” —

:J',[ —2—cot5 dx
3 2 2

Let f(x)=—cot§

= f '(x)=—(—lcosec2 5J=1cosec21
2 2 2 2

o :Eex(f(x)+ f '(x))dx

2

:[ex.f (x)dx]”

—_|emcotZ—ez.cotZ
2 4

=— e”.O—eZ.l}

pest
- SIN XCOS X
[iSinxeosx_

0 cos® x+sin* x

Solution 26:
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o
~ sinXxcosXx
Lot 1= [+ STXQOX_
0 cos* x+sin’ x
(sin xcos x)
z 4
:>|:j4 C0S X____dx
0 (cos X +Sin x)

cos* x

Z tan xsec’ X

R
0 1+tan™ X

Let tan® x =t = 2tan xsec? xdx = dt

dx

When x =0, t = 0 and when x:%,tzl

1 dt

2701412
:%[tanltjz

= %[tanlltanloj

sz’ cos” xdx

0 cos? X +4sin’ X

Solution 27:
T 2
= COS“ X
Let I:j2 > — dx
0 COoS” X+4sin” X
T 2
z cos® X
:>I=J.2 5 > dx
0 cos x+4(1—cos x)

2 cos” X
=1 :J. > >
0 cos” X+4—4c0os” X

_—1¢;  4-3cos’x

= | > > dx
3 70 cos® x+4—4cos” X
_1 FA— 2 z
|- 1z4 3COSZde12 42 «
3 70 4-3cos” X 370 4-3cos” X
_1 = r 2
:>|:_1 2 1dx 17 4sec™x

— . X
37 370 4sec” x—3
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1. & 12  4dsec®x
| =—=[x]z += [ d
173 [X]; "3k 4(1+tan2 x)—3 X

S S SO (1)
6 370 1+4tan®x
Consider, I Md
1+ 4tan®x

Let 2 tanx = t = 2sec®xdx = dt

Whenx:O,t:Oandwhenx:%,t:oo

IZ 2sec’x o _ (- dt
0 1+4tan®x 0 14t

Therefore, from (1), we obtain

T 2 T T
|l=—"4+= —-=
6 3[2} 3 6 6

J' Zsin X+COSX

6 \/sm 2X

Solution 28:
Sin X + oS X
Let | = |3 ————dXx
IB Jsin 2x
o :Ls(sm x+cosx)dx
5 \J—(—sin2x)
) :J»”g Sin X 4+ Cos X dx

5 \/—(—1+1— 2sincosx)

(sinx+cosx)

z
=] =13 dx

s \jl—(sinz X C0s2 X — 25sin X cos x)

- g (sin x+cos x)dx
\/1 sin x — cosx)

Let (sinx—cosx)=t=(sinx+cosx)dx = dt

Integrals
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2

when X=£,t=[1_£/§] and when x = %t:[@]

As = ! , therefore, % is an even function.

\/1_(4)2 J1-t 1-t
IZ f (x)dXZZIOa f (x)dx

It is known that if f(x) is an even function, then

= =2jﬁ21 at
0 1—t2
=[23in‘1t]f21

=2sin™ (\/_ST—lJ =2(n/12) = /6

L

Solution 29:

Letl—.[\/T \F
( 1+x+\Fx)

_ ! 1 %
L) )

( 1+x+x/_)
-[ 1+X—X

= IO Jh_xdx + Io \/;dx
:E(l+ x)i}: E(x)i}:
zg[(z)i -1}%[1]

zg(z)i

dx
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2242
3
_42

3

jj Sin X +Cos X «
0 94165sin2x

Solution 30:
% Sin X +Cos X

Let 1= | % (ix
0 9+16sin2x
Also let sin X —cos X =t = (cos X + sinx) dx = dt

When x =0, t=-1 and when x = t=0

T
4
= (sin x—cosx)2 =t?

= sin®+C0s*—2sin xcos X = t?
=1-sin2x=t>

=sin2x=1-t*

jl9+161 (1-1%)

:J- dt
-19 +16 16t2

_1125 16t2 _J ( ty

1 5+4t|
~22(5) 9J5- a |
Iog —log|= L

40 9

:—Io 9
40 9

J'Zsin 2xtan™ (sin x)dx
0

Solution 31:

Let | :Ifsin 2xtan™ (sin x)dx:IEZSin xcos xtan™ (sin x)dx
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Also, let sin x =t = cos x dx = dt

When x =0, t = 0 and when x = %,tzl
1
= 1 =2[ ttan™(t)dt . (1)
. d
Consider |t.tan*tdt =tan"t.|tdt— [{—(tan"t) | tdt ‘ot
j ok )

1t
1+t 2
_t’tan't _lj‘tz +1-1
2 24 1+4t?
2 -1
_ttan t—lfl.dt+lj Lt
2 2 291+t

2 -1
_t tazn t L Tantt

:tanlt.g—j

dt

——+tan't
2 2 2

2 1 1
:j:t.tan‘ltdt{t tan't t 1 }

0

J‘” xtan x
0 secx+tanx

Solution 32:
~  XtanXx
(1)

Let | ——————dx
0 secX+tan x

| =j:{se(”‘x)ta”(”‘x) }dx (jo f(x)dx="f (a—x)dx)

c(7—x)+tan(z-x)
== I{_}ﬁﬁc}?ﬁ? :)}dx
z—x)tanx

=1 :j”(4dx -(2)
0 secx+tanx

Adding (1) and (2), we obtain
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7 n X
2|=j 7z ta
0 sec x+tan x
sin x
I COSX_
= 7[-[0 1 +smx
COSX COSX
=21 =7Z'J.”—smx_'__l_1dx
0 1+sinX
:>2|=;zj”1.dx—7z” L
0 0 1+sInX
- z1-sin x
:>2I:7z[x] - dx

0 “Jo cos®x
=2l =7’ —71.[0”(sec2 X —tan xsec x ) dx
= 2| =7 —r[tan x—secx];
=2l =7* —r[tan 7 —sec 7 —tan 0+secO]
=2l =7°—7[0—(-1)-0+1]

=2l =r*-2r
=2l :72'(71—2)

=1="(-2)

[ %=1+ [x =2 +}x~3Jox

Solution 33:

Let 1= ['[[x~1+|x—2+[x~3Jix

=2 =I14|x—]4dx+jl4|x—2|dx+jl4|x—3|dx

=1 +1,+1, (1)

where, I, =L4|x—]4dx, L, :.[l4|x—2|dx,and I :L4|x—3|dx

4
l, =L |x—1]dx

(x—1)>0 for1<x<4

= [l (x-Ddx
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(2)

=1, :{8—4—l+1}:
2

|2=L4|X—2|dx
—2>0 for 2<x<4and x—2<0 forl<x<?2

o :j2(2—x dx+j4 (x—2)dx

oo fe2] £
B

=1 2=2 =§ (3)

4
I3=L|x—3|dx
Xx—3>0 for 3<x<4and x—3<0 for1l<x<3

g :I13(3—x)dx+j4(x—3)dx
] [ x? )

3x——} +{——3x}
2 1 2 3

:>I3=[6—4]+{§}=§ -(4)

From equations (1), (2), (3), and (4), we obtain

N | ©

| = 9 5 5 Q
2 2 2 2
3 dx 2 2
Prove | ——=—+log—-
Lx*(x+1) 3 3
Solution 34:
Letl—jl
(x+1)
Also, let % :é+E+i

xX*(x+1)  x x* x+1
=1= Ax(x+1)+B(x+1)+C(x)

=1=Ax* + AX+Bx+B+Cx?
Equating the coefficients of x?, X, and constant term, we obtain
A+C=0
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A+B=0
B=1
On solving these equations, we obtain
A=-1,C=1,and B=1
1 -1 1 1

x*(x+1) X " X2 +(x+1)

3] 1 1 1
Y d
= L{ x+x2+(x+1)} X

3

:[—Iog x—%+log(><+1)}

o]
ol 5o

=Iog4—|og3—|og2+§

1

:I092—Iog3+§

= |09(EJ+E
3) 3

Hence, the given result is proved.

4
Prove JO xe¥dx =1

Solution 35:
4

Let | = JA xe*dx
0

Integrating by parts, we obtain

| = x_[:exdx—jj{(%(x)}jexdx}dx

Hence, the given result is proved.

Chapter-07 - Integrals
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1
Prove _[ 1x17 cos* xdx =0

Solution 36:
Let | = jl X' cos* xdx
-1
Also, let f (x)=x""cos"x
= f(—x)= (—x)17 cos” (—x)= —x" cos* x=—f (x)
Therefore, f (X) is an odd function.
It is known that if f(x) is an odd function, then f f(x)dx=0

1
o =J' 1x17 cos* xdx =0

Hence, the given result is proved.

Prove J'fsin3 xdx :g

Solution 37:

T
Let | = .[02 sin® xdx
z

| = J'Ozsinz X.sin xdx
- J‘E(l—cos2 x)sin xdx

0

z z
= IOZ sin xdx —IOZ cos? x.sin xdx

7 | cos® x 2
:[—cosx]g + 3

0

1l 22
3 3 3

Hence, the given result is proved.

Prove J'OZ 2tan® xdx =1—log 2

Solution 38:

Let | = _|.022tan3 xdx
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| = J.OZ 2tan? x tan xdx = 2_[5 (sec2 X —1) tan xdx

= 2-|'Z sec? x tan xdx — 2_|.Z tan xdx
0 0

2 % i
- Z{tanz X} +2[log cos x|
0

=1+ Z{Iog cos%— log coso}

1
=1+ Z[Iog——logl
J2 }

=1-log2—-logl=1-log2
Hence, the given result is proved.

Prove I:sin‘l xdx = % -1

Solution 39:
1.

Let _[ sin* xdx
0

=1 =jolsin‘l x.1.dx

Integrating by parts, we obtain

Iz[sin‘lx.x]z—j:ﬁ.xdx
X) 4
=[ xsin™ x| + J.\/l_x

Letl -—xX2=t=-2xdx=dt
Whenx=0,t=1andwhenx=1,t=0

I :[xsin’1 x}z +1 o

20t
_ [xsin‘1 x}z +%[2\/t_}f
=sin! (1)+[—\ﬁ]
_T

2
Hence, the given result is proved.
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1 ..
Evaluate jo e ¥dx as a limit of a sum.

Solution 40:

Let | = j:e2‘3xdx

It is known that,

[t (x)dx:(b—a)m%[f (a)+ f (a+h)+...+ f (a+(n-1)h)]

where h=E
n
Here,a=0, b=1, and f (x) =g
po1=0_1
n n

.~.j:e23de=(1—o)m%[f (0)+ f (0-+h)+...+ f (0+(n-1)h) |

.1 § _a(n_
—lim=|e? +e2¥ 4. 420 l)hJ

n—o NL

o1 _ ~ ~ (i
=lim= e2{1+e3“+e6h+e9h+...+e3(n 1)"}}

n—o N L
= Iim1 e? 1_(e73h)
N> 1—(e“°’“)

_limZ| 2178

n—ow n —

o1
=lim=

nN—oo n =
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—etye?

_[ = i);_x is equal to

A tan'l(ex)+ C

B. tan'l(e‘x)+ C
C.log(e"—e™)+C

D.log(e* +e™)+C

Solution 41:

Let IZIe o _I

Also, let e _t:>exdx=dt

1+t
=tan't+C

=tan™ (eX ) +C

Hence, the correct Answer is A.

COS 2X )
J'_—zdx is
(sin x+cos x)

-1
A. _—+C
SN X +COS X

B. log|sinx+cosx|+C

C. log|sinx—cosx|+C

D. ;Z-FC equal to

(sinx+cosx)

Solution 42:

COS 2X
Let | = I—de

(sin x+cosx)

Chapter-07 -

Integrals
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JCOS X —sin® X 4
smx+cosx)

J- (cosx+sinx)(cosx—sin X)dx

S|nx+cosx)
COS X smx
_Icosx+smx
Let cosx+sinx=t=>(cosx—sinx)dx=dt

dt

t
=log|t|+C
=log|cos x+sinx|+C
Hence, the correct Answer is B.

If f(a+b—x)="7(x), then _[ xf (x)dx is equal to

A. aTer " f (b—x)dx

a

a+b b

B. ). f (b+x)dx
C. b;za :f(x)dx
D. a+h bf(x)dx
2 a
Solution 43:
Let 1= [xf (x)ax (1)

= [ (a+b=x) (arb-x)dx ([7f(x)ax=[ f (a+b-x)cx]
=1=] (a+b—x)f (x)dx

=1=(a+b)[ f(x)dx-1 [using ()]

= 1+1=(a+b) [ f(x)dx

=21 =(a+b)[ f(x)i

=1 :(a—;bjf: f (x)dx

Hence, the correct Answer is D.
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The value of jltan‘l( 2X_12jdx is
0 1+ Xx—X

A 1

0

-1

O aw

Z
4
Solution 44:

Letl='[ltan‘1 2x-1 dx
0 1+Xx—x2

_ (e X—(Q-=X
:>I_Iotan (—1+x(1—x)jdx

=1 =I:[tan‘lx—tan‘1(1— x)}dx (1)

=1 =r[tan‘l (1-x)—tan™(1-1+ x)]dx
=1 _J' [tan‘l 1-x)-tan™ ]dx

=3 —J. [tan‘1 1-x)—tan™ ]dx (2)
Adding (1) and (2), we obtaln

Integrals

=2l = I:(tan‘l x—tan™(1-x)—tan™(1-x)—tan™ x)dx

=21=0
=1=0
Hence, the correct Answer is B.


https://www.ncertbooks.guru/cbse-ncert-solutions-pdf/



