Class XII Chapter 7 - Integrals

Maths

X sin x

Answer

xsin xdx
Let I =

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

obtain

! =_‘£'J5'i]'l.1[' v — j{[%x] Jsin:r ce‘x} v

=.r(—c05x]— Il-{—cnﬁx]dr

=—xcosx+sinx+C

xsindx

Answer

j‘.rsin 3xdx
Let I =

Taking x as first function and sin 3x as second function and integrating by parts, we

obtain

= xjsinir dx — j{{j x] Jﬁinlr dx}
X
zr(—EDSEr.T]_ J-]‘(—coslr] &
3 3

—xcosdx | N
=—————+— |cos3x dx
3 3

"
—xcos3x 1 .
=—— """ + sin3x+C
3 9
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Answer

Let = J-x'“eTa’.r

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

[ =x* j‘er dx — J.Jl[%f ] J;.»*’a’,r}ufr
=x’e" - Ilr-e”cﬁr

=x'e" -2 J.r <oty

Again integrating by parts, we obtain

= xle* — 2{1- IE"T::iT - I{[/d'ir] je"dx}de
Ldx )

= xe* —2[1‘&" - jer"u{w}

=x’e" —Z[Jre" —e"]

= xle* —2xe" +2¢" +C

=e"(x’ - 2x+ 2]+L‘

X logx

Answer

Let [= I.r log xclx

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

[ =logx I.r dx — f{(%_]ogx] jx dx}aﬁr
:Iugx-l:: - II 121 dx
s X

_x logx _E de

2
_x logx  x° +C
2 4
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x log 2x
Answer
[ = |xlog 2xdx
Let I g
Taking log 2x as first function and x as second function and integrating by parts, we
obtain
d
I =log2x|x dv— J —2lo x] Xy pox
o2 dv=f{[ &-210g )
X 2 i
=log 2x- 5 —j-zx- > ex
x* log2 _
_ ¥ loglx jrdr
2 2
_x loglx x° +C
2 4
x*log x
Answer

I = |x"logx dx
Let I B¥ ¢

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

obtain

I= l::hg,:u:j-:r2 v — -‘-{(di Iogx] szr.’x}c.fx

x’ 1 X
=lo x[— — |——d
g \3]

x 3
_x Iﬂg’x—jidx
3 3
=m_£+(j
3 9
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Question 7:
ysin ' x
Answer

I = |xsin " x dx
Let -[

-|I _I' . . - . .
Taking 3 X 35 first function and x as second function and integrating by parts, we

obtain

W1—x
_x‘ﬂin']x_'_]j -x g
2 2415
_x"‘ﬂin JJL'+] _[ I-x° B | i
2 2 1—x* 1—x*
7 s -l
x'sin x| P
= ) +E j{m‘l—.\.‘ - — }dx
sin'x 1 ;
= +— 1—x"dx -
s i
a1
xsincx 1 |x FE
_T+E{5\-‘]—x +25'.1n

' x—sin™' x}ﬂt‘

R |
X sin”x  x | .
=—+—\.fl—.r3+15m II_ES”I 'x+C

2 4

=l(2xf—1}sin" x4 1-2 +C
4 4

Question 8:
yvtan ' x
Answer

I= Ixtan "x dv
Let
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" _I' - - . - . .
Taking N X35 first function and x as second function and integrating by parts, we
obtain

[ =tan x_[xn’x— H[%Ian" x) J-Jcrix}dx
. [

xtan'x 1 2P 41 |
= - — - — |dx
2 29 1+x 1+x

2 -1
=_1 tan _'c_l [ 1 e
2 2 | +x

tanx 1
2 2

x—tan"' x)+C
( )

X 1 x 1 q .
=—tan x——+—tan x+C
2 2 2

yeos ' x
Answer

[ = Ix cos ' xdx
Let

Taking cos™!x as first function and x as second function and integrating by parts, we
obtain
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I=cos I.\:I.\:cﬂt—l{[ii(:(is ]xjjxdt}d‘c

dx
;X -1 x”
=¢0§ ¥ —— | ———l¥
1-x° 2
_x:cm;'.r III—J:?—ldx
2 2 e
_xeos x|l r -1
= n ZJ‘{\“ X +[.jﬁ]}(h
XTo0s X / ] -1
= S ——J-‘ul—‘l. d—— A v
e _Ii_
eos'x 1 ]
L (1)
2 2 2

where, I, = I 1-x"dx

=1 =xyl-x" _Ii\'{] -x° jxdx
dx
=1 =xyl-x* - %..niﬁ:
2401 =x"
— —x*
=1 =xyl-x - dx
! j f'l_xz
=1 =xyl-x" - I=v -1 ildx
I-x"
=1 = xyl-x° —{J\J'l—_r: dft+I i}
Al —x"
—
=1 =xl-x —{!J+cos l.t.'}
=21, =xyl-x" —cos ' x
R B :'—txﬂ - x* —lcn:\' 'x
2 2
Substituting in (1). we obtain
gl ¢
I = FCO5 ¥ —l[f «J'l—.-c: —luos 'x]—]—cus "y
2 232 2 2

(Ex: —I)

= =0 1.T—£ l-x"+C
4 4
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Question 10:

-
(sin ! .1.‘}
Answer

el

et 17 I(sin 'x) 1
(sin ! t}:

Taking as first function and 1 as second function and integrating by parts, we

obtain
! :(sin 'x] Ildx— j‘«[%{sin 'x}! : fldx}d‘r

- (sin 'x)2 x— Izsm_lx.xcﬁ

J1-x°

. 2 . 2% )
=x(sin"x) + |sin 'x-( o ‘c}’.x
( ] j l\\n'll—,‘f.'z )

-2x
X

:,T(sin"x]:+_si.r'xj I‘i dx - j{[%sin";cjjﬁd }.-,ix]

| z | 2
:_'c[:-nn .1'} +| sin x-lsjl—x'—j

: - -2 I—.r:dx:|

l-x
= x[sin" Jc}n2 +241-x% sin”' x - Ildx

=.‘{[Sil’]_lx}_+2\|'|—x3 sin”' x-2x+C

Question 11:

xcos x
¥
Al=x

Answer

[= Ixms" x

dx
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_[ -2x 3
RN

| —2x J
1 N
Taking €05 X as first function and “ I-x as second function and integrating by parts,

we obtain

!=;I _cr:rs xj — - dx - [{[ ms".r] J_z_‘ } }
zmc&}

— -1
o5 x-241-x" -
=
2W1—-x cos ' x+ Jde}
2J1-x% cos 'x+2,r}+(:

JI=x7 cos™ x+x}+C

Question 12:
2

xsect x

Answer

I= Ix sec” xdy
Let

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

obtain

l=x Isec: xdv— I{J[di x} Isecz .‘c‘dx} dx
.

=xtanx— Jl -tan xdx

= xtan x + log |c-:_15 .r| +

Question 13:
tan ' x

Answer
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I = Il -tan ' xdv
Let

" _I' - - . . - -
Taking N X35 first function and 1 as second function and integrating by parts, we

obtain

I=tan" x [lcbv - j{[% tan”’ x] Il-d_r}.:ir

X

—xixy

]
=tan 'x.-x—
I

1 1 2x
= xtan x——j —dlx
294+ x

=xtan”'

I. T
——log|l+x"|+C
x 4 }.|

= xtan 'x—%log{l+.r’)+(§

x(log .r)z

Answer
/= I.!:[Ing x]? dx

(logx)

Taking as first function and 1 as second function and integrating by parts, we

obtain

I=(logx) I,xdx— ].H{;—i Iong } J‘xdx}fx
= %(lmgx}2 —[Iﬁlﬂgx-i-xgdx}

= %izlogx}2 — Ix log x dx

Again integrating by parts, we obtain
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x: 2 ( d A ]
!:?{Iogx} —{Iogxl[xdr— Htglong J.nfxrdx}

2 ) - 2 -I 2
%{Iogx} —{%—log,t— I—-xTu’xJ

X =

%[Iogx]z - %log _r+% J'_r dx
= %-[Iongg —%logx +%—C
Question 15:
{x’ +I}I0gx
Answer

Let I= I{x: +]}Iogxc£r=fx: log v dx + Ilog:cdx
letI=1 +1, .. (1)

I, = |x* log x dx I,= |logxd
Where, ' j B nd 2 J" '

I = J:c: log xdlx
Taking log x as first function and x? as second function and integrating by parts, we

obtain

I, =logx- J.r"’ci'c —J‘{[%Iog J.‘J j.rzcir}air

1

X 1 X
=logx-——|—- —dx
813 Ix 3"

x /¢,
:Tlugx—g(jx dx)

)

. logx - * +C, - (2)
3 9
[, = jlngxa{r

Taking log x as first function and 1 as second function and integrating by parts, we

obtain
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I, = 1ung1-dx—j{[ilogx) j’l-ufx}

1
=lory-x— < xeh
0ZX-X J‘x Xy
=xlogx— j-ld.r
= xlogx—x+C, - (3)

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

."=—.]ngx—%+(f,+.'cIlr.ag;x—x+‘-':2
x’
log x 9 Fxlogx—x+(C, +C,)

:(£+x Iogx—i—x+(;‘
L3 9

Question 16:
e"(sin x+cosx)
Answer

Let I= J'e* (sin.x +cosx)dr

Lop/ (¥)=sinx
o /'(x)=cosx

1= e (e ()
1t is known that, 1€ 1/ ()47 (x)}de=e'/ (x)+C

sl=e"sinx+C

Question 17:

xe’

[I +.‘(}2
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Answer

I= —d‘c—_[ %[] i }_.}dx

]+x

= J'{I::} dx :Ie" {_f{x]-l—_f'[x_]} b

It is known that, J'J1 {.f{ﬂ#f"{x]}dx =e'f(x)+C

J‘ xe' = & .
(1+x) 1+x

Question 18:

of I+sinx]
L1+ cosx

e

Answer
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_t[ 14 sinx

&

1+ cosx
. 2 X X x
sin’ 2+¢05 j+25m Cos

=e* = 2

2cos’ "

X X
$in _ +cos
2 2

o . ox
¢ (Slll > +C0s

I | =

2cos’

X X
1+tan® —+ 2 tan
2 2

= {%ec —+21311—}
2 2

2
e"(1+sinx)dv =g lsrf:-:z ¥ rtan
(1+cosx) 22 2
x 1 2 X
tan—= f(x f'(x)=—=sec’ =
Let 2 ( }Ij (x) 2 2

It is known that,
From equation (1), we obtain

e (1+sinx)
! (

¥ X -
de=e"tan—+C
I+cu.~;x] 2

Question 19:
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1 1)
e'| ———
X ox

Answer

Let/ = [e" L ]:}ir

Also, let ¥ O X

!e" {F(x)+ /' (x)pde=e"f(x)+C

It is known that,

.'..’:%+C
Question 20:
[.t—B}L"'
{x_l].'!-
Answer
e’ x_3ﬂ dx = e"{x_l_.z}a"x
f {{x—lr} ey
_ (o 1 j_ 2 e
I {(x—l]" {x—l}'}
o )= -2
et f[x}_{'f—”: o f{ } {1—1}1

!e" {F(x)+ /' (x)pde=e"f(x)+C

It is known that,
x—3 *

et € e
(x—1) (x—1)

Question 21:

e 8in x

Answer
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et = J‘e”sinxa{r (1)

Integrating by parts, we obtain

/= sinxj-el":ir - j{( j‘c sin x] J-ez"d'c}dr

. e e
= [ =sinx- —jcosx- elx
2 2
e“sinxy 1 ¢,
== —— e’ cosxdx
2 2

Again integrating by parts, we obtain

3 S i
I = e ema l COs X jez”dx - H [ 4 cm‘;x] jej"dx dx
2 2 L

Iy = 2 *
=S 1 € f(sinn) S
2 2 z 2

2 u I
—7=F sinx_1)e msx+l’[ez"sin,ni'r
2 2 2 2
:Hze" sinx e cos.r_l!
2 4 4
1 ¢ -sinx e cosx
=I+-1= -
4 2 4
5 e Tsiny e cosx
==I= -
4 2 4
Irx = Ix
:”:i e sinx  e”cosx iC
5 2 4
:”:;35 [2sinx—cosx]+C
Question 22:
. 1[ 2x ]
sin -
l+x°
Answer

Let¥=tané o dr=sec’ @ df

[From (1)]
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. 2 ) 2tand ) .
sosin’ al . ]= sin™' LJ =sin"' (sin 20)
1+ l+tan" @ - 20

. | 2x o z
- !5|n [Hx_,]dx—jEﬁ-sac 6do :EI{?-secthf{?

Integrating by parts, we obtain

2{&- IE;ECZ 0dé — {(:—Hej J‘ﬁecz ﬁdﬁ}dﬁ}

[ 6-tand - [tan &fﬂ

I
I
|

Il
I-b

[E tan & + Iug|w:;€|] +C

Il
I-¥

xtan™' x + log ! —| [+C
i W+ x

=2xtan x+7105(1+1 ] +C

=2xtan 'x+ {——log 1+x }

=2xtan x—lug(1+ x )

Question 23:

J‘l.fe.t"dr
equals

A) Leic B) —¢" +C
3

(C) %eﬂc (D) Ee*‘+n:

Answer

Lot [ = jx"e']dx

Also, let =t 3xde=dt
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= [ :% Je"d.r

=—e" +C
3

Hence, the correct Answer is A.

j‘e" sec.x(1+tan x)dyx

equals
(A)  e'cosx+C (B)
(C) e'sinx+C (D)
Answer

j‘e" secx(1+tanx)dyx

e'secx+C

e tanx+C

Lot I= J-e” secx(1+ tan x) dr = j-e‘ (sec x + sec x tan x ) dx

Also, let

It is known that,
sl =e"secx+C

Hence, the correct Answer is B.

secx = f(x) o secxtanx = /(x)

Jelf () + 1 (@) de=e'f (x)+C
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