Integrals Ex 7.1 Class 12

Ex 7.1 Class 12 Maths Question 1.
sin 2x

Solution:

The anti derivative of sin 2x is a function of x whose derivative is sin 2x.
It is known that,

i(cnsZr) =-2sin2x

dx
=>sin 2x :—li(cnsl\')
dx
S.sin2x =i[—lcos2x]
del 2

Therefore, the anti derivative ofsin 2x is - l{:{)s 2x

Ex 7.1 Class 12 Maths Question 2.
cos 3x

Solution:

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

i{S-in 3x) =3cos3x

dx

= cos3x= li(sian}
3 dx

L d[l. ]
S e083x =—| —sin3x
dx' 3

Therefore, the anti derivative of cos3x is ls;in 3x.

Ex 7.1 Class 12 Maths Question 3.
e2x

Solution:

The anti derivative of 82* is the function of x whose derivative is g?.
It is known that,

L
dx

w_1d o
=e :EE(E )

e df1g)
dxl 2

Therefore, the anti derivative of ¢ is lel" .

{sz-) — 282.1

Ex 7.1 Class 12 Maths Question 4.
(ax +¢)?
Solution:

The anti derivative of (ax+5)’is the function of x whose derivative is (ax+5)"

It is known that,

%{mﬁ b) =3a(ax+b)’

Therefore, the anti derivative of (ax +h}3

3

1
is —(ax+b
5 (@)
Ex 7.1 Class 12 Maths Question 5.

sin 2x — 4e3*
Ex 7.1 Class 12 Maths Solution:



The anti derivative of [sin 2x —4@7“') is the function of x whose derivative is (sin 2x—4e‘"] .

It is known that,

/ . .
A —lcoslr—ie“ =sin2x—de™
de\ 2 3

S . ) 4 .
Therefore, the anti derivative of (sm 2x—4e"‘} is (—%cos 2.~.‘—§c“ ]
Find the following integrals in Exercises 6 to 20 :

Ex 7.1 Class 12 Maths Question 6.
[ (4e® +1) dx

Solution:
j‘{-’-le; *+1 }dx

=4 Ie'; el + j]d.r

4[6” }+x+C
3

:‘-493*'+_r+C
3

Ex 7.1 Class 12 Maths Question 7.

fxz(l—x—lz)dx

Solution:

I.x’[l—xlj]dr
= J(x* —1)ex

= j.‘c’:d.'( - jlaft

=X _x+C
3

Ex 7.1 Class 12 Maths Question 8.
[ (ax* + bx + ¢)dx

Solution:
I[ut3 +hr+ c]ait

=a Jx"dx +bh jxdx +e J'I .

oo
3 2

ax® by’ .
=—+—+ox+C
3 2

Ex 7.1 Class 12 Maths Question 9.
J(2x%+e*) dx

Solution:

I[Z.ﬁ +e" }dx

=2 I.raa‘x + Ie"dx

:2[£]+e" +C
3

= 2 r+e'+C
3
Ex 7.1 Class 12 Maths Question 10.

I[ve- g

Solution:



= dex+ ‘de -2 Il e

_ %+I0g|x|—2,r+c
Ex 7.1 Class 12 Maths Question 11.

3 2_
f x°+5x 4dX
X2

Solution:

j‘x’ + 5{: - 4:}’1

x
= j{.r+5—4x':)dx
= jxa’x+ 5 j'l .dx—4J'x'3dx

2 -1
=X rsx—4| 2 |+cC
p 1

3

=X serdic
2 x
Ex 7.1 Class 12 Maths Question 12.

3
f X +3X+4dX
X

Solution:
3
J-x +3x+4

Jx
5 1 _I
= j(_rl +3x* +4x z}dx
3 1
(7] )
——4C

A T

2 2
a 3 i
x4+ 2x248x24C

(SRR

~1| 2

7 3

=Zx?+2x? +8Jx +C

Ex 7.1 Class 12 Maths Question 13.
f x3—x24x—1 dx

x—1
Solution:

J-x’ -x+x-1 ”

x-1

On dividing, we obtain

= j{xz - I]dr
= szdx + jld_t

:£+x+(l
3

Ex 7.1 Class 12 Maths Question 14.

[ (1) v/

Solution:



I(I —x)«.lth

o

1 3
= jr:a’x— sza’x
3 5
x? x?
ER
2 2
:zf —zx]. +C
3 5

Ex 7.1 Class 12 Maths Question 15.
Svx (3x% + 2x + 3) dx

Solution:

I\J{; (33‘3 +2x+ 3} dx

5 3 1
= J‘[sz +2x? +3x? ]-e’x

=5 x;dx+2jx::dx+3’[x-l¢ir

Ex 7.1 Class 12 Maths Question 16.
J (2x — 3cosx + e*)dx

Solution:

I[2.'c— Jcosx +e'}dx

=7 I.rdx -3 Icos xdv+ Ie"dx

=2—;—3(sinx}+ e +C

=x"-3sinx+e +C
Ex 7.1 Class 12 Maths Question 17.
J (2x* — 3sinx + 5/x) dx

Solution:
I[sz =3sinx+ Sv,;)dx

=2 .I‘xzdx—3 sin xex + ijlla’x

=2; —-3(-cosx)+5 XT +C

2
:£x5+3cm'.x+ E1’ +C
3 3

Ex 7.1 Class 12 Maths Question 18.

[ secx(secx + tanx)dx
Solution:

!'sec x(secx +tan x ) dx

- j( sec” x +secxtan x) dx

= I%cz xalx + fscc xtan xdx
=tanx+secx+C

Ex 7.1 Class 12 Maths Question 19.
f sec2x dx

cosec 2X
Solution:



sec’ x
I — dx
Cosec X
1
o2
jwsi X e
—
sin” x
sin’ X
Luﬁ I

Joosts
jtan xcx
j sec’ x —I

= jsec" xalx — J] dx
=tanx-x+C

Ex 7.1 Class 12 Maths Question 20.
f 2—3sinx dx

COS
Solutlon

j~2 ~3sinx
cos’ x

2 3 sinx
= - |dk
cos’x  cos’x

= jE sec” xcx -3 flan xsec xdx

dx

=2tanx—3secx+C

Ex 7.1 Class 12 Maths Question 21.
The antiderivative (\/)T + —\/1_) equals
X

@ 1ix3 +2x2 +c
(b) %x‘g + —éxz +c
(c)\Mfrac {2 }{3} {x}™{\frac {3 } {2} }+{2x }"{\frac {1 }{2} }+c
%xg +2x3 +¢
@ 3x7 + 1x3 +¢
Solution:

It is given that,

4 fln)=ar-3
) L + 3
~Anti derivative of 4x’ - == f(x)
X
= j4.r'" —%u’x
X
)= e i
r-l k! f \_—j
() =4 : -3 - C
f{l] [4J |k_3]+

f(x)=xt 45 +C
Ex 7.1 Class 12 Maths Questlon 22.

fif (x) = 4x® — _4 such that f(2)=0 then f(x) is
@x+ 4 - — 4
(b) {x}A{s YRfrac { 1 }{ {x 34} } \frac {129 }{ 8}
x3 4+ L +129
(©) x* + +129

@ x3 + 1—l?

Solution:



f(2)=0
1 |
F(2)=(2) +—+C=0
(2)
=16+—+C=10
:>C:—[Iﬁ+ ]
C:—I29
8
.1 129
..f(x]-). +x} 3

Hence, the correct answer is A.

Integrals Ex 7.2 Class 12

Ex 7.2 Class 12 Maths Question 1.
2X

14-x2

Solution:

Let 1+x°=1
2K dx = di
9
- [=X _ g = Ildr
1+ x° i

= logle|+C

= I0g|] +x:|+C

= Iog{l+x3]+l:‘
Ex 7.2 Class 12 Maths Question 2.
(logx)?

X .
Solution:

Letlog |x| =t

l dy = dr
X

= Jdez Ir:dr

X
3
= IT +C
3
I 3
= 7( og| l) +C
3
Ex 7.2 Class 12 Maths Question 3.
1
x+xlogx
Solution:

1 1

x+xlogx N x(l —+ ]ngx}

let1+logx=1

la’x =dt
X

1 . 1
- j-.r{l+lng.r] e I;dr

=log|i[+C

=log|l+logx|+C
Ex 7.2 Class 12 Maths Question 4.
sinx sin(cosx)
Solution:



Lletcosx =t
~-Sinx dy=dt

= jsin x-sin (cosx]afx =— Isin 1t
=—[-cost]+C
cosi+C
=cos(cosx)+C
Ex 7.2 Class 12 Maths Question 5.

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

Solution:
T - " e “)
.t'.in{crx + (J)C(Js[ﬂx + f’j) = me(m +b;"05(ax +b} _5m "[;:H- b)

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

- J-si|12{ar+-’))dr_ | Isinr dt

2 2 2a

= 4Ic.r [—cosf] +C

=_—]c052(ax+b]+(:l
4a

Ex 7.2 Class 12 Maths Question 6.

vax + b

Solution:
letax+ b=t

= adx = dt

dv =Lt

o
1 1 !
b2 dx = 1dt
= !F[ax+ )2 dx rx'[

% +C
2
2 3
=—(ax+h)2+C
3a
Ex 7.2 Class 12 Maths Question 7.

Xy/X + 2

Solution:
Let (x+2)=¢

oo =dt

= |xx+2dx = j[f —2] \."';(!’!'

3 1
-2

\

= ‘[.ridf—zj‘:ﬁld.r

! £

2 o2 e
523 +C
2 2)

2 3 :
=“F—4:3+C

5 3

3 3
=§{x+2)1 —%(.HZJ-’ +C
Ex 7.2 Class 12 Maths Question 8.
xv/1+ 2x2

Solution:



Let1+2x2=t
= Axcly = dt

= _“x\-'l+2x]dx = j@

Ex 7.2 Class 12 Maths Question 9.
(Ax +2)v/x2 Fx+1

Solution:

Let ¥ 4 x+1=¢
(2x+ 1)dx = dt

I(dx+ 2) X +x+1 dx

=j2~ﬁa‘.r
=2 [Jrdr

Ex 7.2 Class 12 Maths Question 10.
1

VK

Solution:
1 1

= Je(Vr-1)
Let (Vx—1)=¢

.-.La{r= it

d
2Jx

= ;dx: J‘%dr

Jx(Vx -1)
=2log|t|+C
=2log[Vx -1+ C

Ex 7.2 Class 12 Maths Question 11.

X
X
T >0
Solution:

let x+4 =t
=>dx=dt x=14

=2p1 42

Lot

= %(x+4}3” -8(x+4)\'? +C
Ex 7.2 Class 12 Maths Question 12.

1
(X3 o 1) 3 X5
Solution:

1

__] B

e [ ;[,m-“ z



Let v* —1=¢

~ 3xtde = dt

1 4 'I-
== ]'[f-" +13 ]a’r
3

4

=%(x"’ —1)5 +%(x'_’ —]]3 +C

Ex 7.2 Class 12 Maths Question 13.

XZ

(2+3x%)’
Solution:
Let 243x° =+
= Ox2 oy = df
=L

=${E§}+c
S

-1
=——+(
18(2+3x°)
Ex 7.2 Class 12 Maths Question 14.
1
x(logx)™ x>0
Solution:

Letlogx =t

LI S
X

1 Y
Ftee oy

logx)"

1]
={’ ]+c
l—m

] | = nr
_(logx) "

(1-m)

Ex 7.2 Class 12 Maths Question 15.

X

9—4x2
Solution:

Letlogx =t

l dx = dr
X

L pde
Koy~ Jy

logx)"

{2

(1-m)

Ex 7.2 Class 12 Maths Question 16.




C2X+3
Solution:
Let 2x+3=¢

~ 2dx =dt

- 1
= Ie‘**]dx =5 é'dr

=—(&')+C
L)
— 1 E’[:JH]J +C
2
Ex 7.2 Class 12 Maths Question 17.
X
ex?
Solution:
Let _‘(3 =f
~ 2%y = dt
3 1 ¢l
= idr =— ‘[—rdr
e 2
= ! edt
2
=l £ _l+c
21 -1
1 _-
==——g " +C
2
- _IJ +C
2e”
Ex 7.2 Class 12 Maths Question 18.
etan —1x
1+x2
Solution:
Let tan' x =1
1
—dv=dlt
1+ x°

L x

= JT+.>:J dr = _[e‘d.r

=¢' +C
=™ 'x +C
Ex 7.2 Class 12 Maths Question 19.
e2x -1
e +1
Solution:
e -1

e!r+l

Dividing numerator and denominator by &, we obtain

(e -1)

= e
[ez" + ]) e +e”
e

Let e +g =1

(e"—e ')dxzdi

JEE o —
= j- —dx = j . v
e +1 e +e

ot

H

= Iog|f +C

+C

Ex 7.2 Class 12 Maths Question 20.

e e

=log




62X 762)(
e2x +e—2x
Solution:
Let g2 pe 2 =
(Ee” —Ze )d\ = df

= 2((?'\"—(.’ j')dx =d

o gt di

B CatCha Py
e e 2

1

1
= dt
xr
1 ‘
5 log|+C
_ I l ’!r ’-1.( -
=3 ogle” +e |+ C
Ex 7.2 Class 12 Maths Question 21.
tan?(2x-3)
Solution:
Jtan?(2x-3)dx = [[sec?(2x-3)-1]dx =1
put2x-3=t

so that 2dx = dt
= % Jsec?t dt-x+c
—st—x+c
= gtan(2x —3) —x +c¢
Ex 7.2 Class 12 Maths Question 22.
sec*(7-4x)
Solution:

let7-4x=1
~-ddy = dt

Isecz(? —4x}d_'c= Tl Jsec:rdf
=%(L‘dm}+c

= _4' tan(7-4x)+C
Ex 7.2 Class 12 Maths Question 23.

sin ~1x

V1-x2

Solution:

Let sin"' x =1

1

o m

= ISin_l i = de.‘

=L .c

dx =dr

Ex 7.2 Class 12 Maths Question 24.
2c0sx—3sinx

6cosx+4sinx
Solution:



2eosx—3siny  2cosx—3sinx
6cosx+4sinxy  2(3cosx+2sinx)

Let 3cosx+2sinx =1

~ (—3sinx+2cosx)dx = dt

IQcosx—Bsinx . = ﬂ
6eosxy+4siny I
I ¢l
= dt
20
=l|ug|f|+C
2

= %Iungsinx+3cnsx +C

Ex 7.2 Class 12 Maths Question 25.
1
cos2x(1—tanx) 2
Solution:
1 _ sec’ x

cos’x(1-tanx)’  (1-tanx)’
Let (1-tanx)=1¢

o —sec” xdy = df

:!- Sec” x dx= —_dr
(1-tanx) r
- —_F: 2t
1
=+-+C
t
:71 +C
(1-tanx)
Ex 7.2 Class 12 Maths Question 26.
oS\ /X
VX
Solution:
Let Jx =
. de— df
T adx
= J-cosﬂdx= EJcosm"r
Jx
=2sint+C
= 2sin/x +C

Ex 7.2 Class 12 Maths Question 27.

1/sin2x cos2x

Solution:
Letsin2x=f

~ 2co82xdv =dt

= I\,"sin 2x cos2xdy =% j\/'; dt

1| ¢? s
:E T +C
2
3
=1r3+C

Ex 7.2 Class 12 Maths Question 28.

COSX

+/14sinx

Solution:



Let I+sinx =1

-~ COS X ax =dt
cosx dr
= |—dx= |+
Y1 +sinx j\/;
:rT_+C
2
=2Jr+C
=2l +sinx +C

Ex 7.2 Class 12 Maths Question 29.
cotx log sinx
Solution:

Letlogsinx=t

= -cos X dy = dt

sin x

soeotx dy =dt

= |cotx logsinx dy = Ir dt

= ; (logsin Jr}'1 +C

Ex 7.2 Class 12 Maths Question 30.
sinx

1+cosx

Solution:

Let1+cosx=t

A-Sinx de=dt
:’j- sin x e -l
l+cosx

=-loglf|+C
=-|{}g§]+cn.~'.x|+C
Ex 7.2 Class 12 Maths Question 31.

sinx
(1+cosx)®
Solution:
Let1+cosx=t
~-sinxdyx =df
j- sinx = _ir
(1+cosx) r
= —J'r‘zdr
e
i
= : +C
I+cosx

Ex 7.2 Class 12 Maths Question 32.
1

1+-cotx
Solution:



Let ] = J;afr
1+ cotx

= f 1
B Cos X
1+
sinx
sin x
= [—
sinx+cosx
_ IJ- 2sinx
2 Ysinx+cosx
1 I[sinx+cosx]+(sinx—cosx]
2

i

(sin_!: + cnsx}

:l Ildr+l_[5‘inx_msxfb(
2 2Ysinx+cosx

1 1 psinx—cosx
043
Letsinx + cosx=1= (cos x -sinx) dx =dt

N : j_(df)

T2 02y

¢ 1
=%-Elug|j‘|+c

sinx +cosx

x 1 .
=——— Iuglsmx o+ cnsx| +C
2 2

Ex 7.2 Class 12 Maths Question 33.

1
1—tanx
Solution:

Let/ = ;dx
1 - tan x

|
= f—.dx
| sinx
cosx
_ j‘ COsX /
COS X —sinx
1 2cosx
=— —dx
2 Ycosx—sinx
1 (uusx—sinx)+(cusx+ sin _r]

G I (cosx—sinx} e

=l Ildr+lju)sx+s!nx{&
2 27cosx—sinx
_£+l COSX+5Inx
2 2-cosx—sinx
Putcos x-sinx={={(-sinx-cosx)dx=dt
—{dt
.'.;’:x+1 j ( )
2 2 t

3 1
:%-Eluglr‘|+c

=2 1 Iuglcusx —sin x| +C
22
Ex 7.2 Class 12 Maths Question 34.
V/tanx

SINXCOSX
Solution:



Leti= [Y21¥ 4
SIMxXCOsXY

Jianx xcosx
:J- dx

81N X COS X X COS X

_ yJtan x

tan x cos” x

_ Iscclxdx

tan x
Let tanx =t = sec” xdx=dr

,-sz%

=2t +C
=2Jtanx+C
Ex 7.2 Class 12 Maths Question 35.
(1+logx)*
Solu?ion:
Let1+logx=1i
1
oo —dx=df
X
1+logx) 3
= Iﬂ dv= [idr
x
3
=L 4
3
1+logx)’
_( 28 ) e

Ex 7.2 Class 12 Maths Question 36.
(x+1)(x+logx)®

. X
Solution:

(r+1)(x +logx) =(x: IJ(ngx)g =[I+ LJ(J{Hng)E

X

Let (x+logx)=1

(1+l]aar:d:
X

1) 3 2
= || 1+—|(x+logx) de= |rdf
I[ x,|“ ogx) dx I

3
:L+C
3

. x+logx ‘+C
3

Ex 7.2 Class 12 Maths Question 37.
3¢ “1.4
x3sin(tan ~1x*) dx
14x8
Solution:



Letx* =t

= dxidx = dt
x" sin{tan " x* sin(tan "¢
:.sf [ . )dx:]_[ ( = )df
1+x 4 1+
Let tan'r=u
1
; df = du
1+¢
From (1), we obtain
sin{tan 2t )de
j[—,;} =— Isinudu
1+x 4

1
=—(—cosu)+C
J(—cosu)

= 2 cusftan"!)+c
:_?Icos[tan" x*]+C

Ex 7.2 Class 12 Maths Question 38.
f 10x?+10*loge!? dx

x104+10%
(a) 10x —x10+C

(b) 10x +x10+C
() (10x—x10)+ C

(d) log (10x +x10) + C
Solution:
Let % 4107 =¢

o (10x° +10%log, 10 ) dx = d

a9 X
- I][}x T“IO Iorg{_lﬂdr: J-dr
x+10 1

=logt+C
=log(10" +x")+C

Hence, the correct answer is D.
Ex 7.2 Class 12 Maths Question 39.

I dx _

sin %X cos2x
(a) tanx + cotx + ¢

(b) tanx — cotx + ¢
(c) tanx cotx + ¢
(d) tanx — cot2x + ¢
Solution:

Let x'° 410" =¢
o (104" +10" log, 10 ) dx = dr

9 X

I]Ux -Il-“l(] |0rg£ lﬂdr: J-dt
x 410 !

=logt+C

=log(10" +x"")+C

Hence, the correct answer is D.
Integrals Ex 7.3 Class 12

Find the integrals of the functions in Exercises 1 to 22.
Ex 7.3 Class 12 Maths Question 1.

sin?(2x+5)

Solution:



]—cn)52(2x+5] N ]—r.:us(4x+](]]
2 - 2
ll-l—{:c;z.-(;x+lli})br

sin” (2x+35) =
= J‘sin: (2x+5)a‘_1‘ =
=%j-l Lﬁr—ljcos[4x+l(]] dx

1 [sm{4x+10)J

27 2 4

=%x—]§sin(4x +10)+C

Ex 7.3 Class 12 Maths Question 2.
sin3x cos4x
Solution:

Itis known that, sin 4cos B = %{sin(A'+B]+sin(A - B]}

jsin 3xcosdx a’x:% j{sin(3x+4x}+sin (3x—dx)} dx
=% Hsin Tx+sin (—_t)} dx
| -
=3 J'{sm Tx—sinx} dx
= % Isin Tx dr—% Isinx d
= l(ﬂj—l(—cosx]+c
2 7 2
_ —cosTx 4 Losx
14 2
Ex 7.3 Class 12 Maths Question 3.

Jcos2x cosdx cos6x dx
Solution:

+C

Itis known that, cos Acos B=— 3 Ecm{A+ B]+cm(,4' B]]

J.cuslx(cusd-xcusﬁx]dx = jcuszx[; {cos(4x + 6x) + cos(4x - ﬁx}}] dx

=3l

I cos2xcosl0x + cos” 7:} dx

{
{

'[H;cos 2x+10x)+cos(2x - 10\’]} [@H dx
(

I cosl2x +0058r+1+cos4t) dx

1 [silex sin 8x sin 41} .

= + +x+ +C
4] 12 8 4

Ex 7.3 Class 12 Maths Question 4.

Jsin3(2x+1)dx
Solution:

cos 2xcos10x + cos 2x cos( ’Ax)} dx



Let /= Jsin" (2x+1)

= [sin® (2x+1)dx = [sin® (2x-+1)-sin(2x +1)dx

= I(I—cosg(2x+I])sin(2x+]]dx
Letcos(2x+1) =1
:>—25in(2x+]}d‘r=dt
= sin(2x+1)dr = ;ﬁ

-

=1 3
::-.’:? (1—:‘]{11

_] r.!
=—dp——
2 3

:%{cos{hﬂ]—@}

—cos(2x+1 5

_ ( x+)+cos (2x+”+C
2 6

Ex 7.3 Class 12 Maths Question 5.

sin3x cos>x

Solution:

Let] = j‘sin:‘ xcos’ x-dx

= Icosi x-sin® x-sinx - dx
= J‘CUS-‘ x{l —cos® x]sin x-dx

Letcosx=¢
= —sinx-dx=dr

=I=-[r(1-1)dr
=—I{f‘—r:]dr
e

o 3
__ COs x_cosx +C
4 6

_cos’x  cos'x
6 4

Ex 7.3 Class 12 Maths Question 6.
sinx sin2x sin3x
Solution:

+C

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

jsin xsin2xsin3x dy = J'[sin x-%{ws{Ex—Bx)— cos[2,r+3x)}} e

= lj-(:;irlxc:e:}s[—x)—sir’:xms Sx] dx

2

= %I(sinxcos;r—sinxoosSx} dx

:1151]]2',: dx—lfsinxcoschix
2 2 2
:&[_w;zx_—%‘l-{%sin (x+53r}+sin [x—Sx)} dx
— _czszx—ij[sinﬁﬁsin{%x)] dx
—cos2x 1[—cos6x cosdx|
= - + +C
8 4| 3 4
—cos2x 1| —cos6bx cosdx|
= —= + +C
g8 8 3 2
1l |:m56x_c054x_c052x:|+c
8 3 2

Ex 7.3 Class 12 Maths Question 7.
sin 4x sin 8x
Solution:



Isin 4x sin 8xdx
=1(cos 4x — cos 12x)dx

:% [siriLI _ sir;lf:] + ¢

Ex 7.3 Class 12 Maths Question 8.
1—cosx

1+-cosx

Solution:

-

cos' 2x = (cc-s: 2x]'

_(1+cosdx ]
2

[I +cos” 4x+2cos 4x}

(1+c038x]
14| —025%
2

+2cos 4.:}

I cos8x
I+—+
2

+2cos 4x}

cos 8x

= +2cosdx
12 2

4
J‘cos" 2x dx = J(i+ﬁ+ﬂ]dx
8 8 2

3  sin8x sindx

=—x+ —+ +C
8 64 8
Ex 7.3 Class 12 Maths Question 9.
COSX
1+cosx
Solution:
cos? ¥ —sin?
—s .
COsY 2 . 2 [n{:nsr:{:os2 X —sinz‘: and cosx = 2cos’ > —I}
l+cosx 2 cos® 2 2 2 2

1 X
=—|1-tan
2l
Y e Ll T i
1+cosx 2 2
=lj[]—scczi+]}/x
2 2
1 2 X
— || 7—empi™ Wy
2_[[_ sec 2}1\

£
1 tan
=—|2x——2 |+C
2 1
2
:.r—ran£+(,‘
2

Ex 7.3 Class 12 Maths Question 10.
Jsinx* dx
Solution:



sin' x =sin”® xsin® x

_ []—coslx)[l—cosﬁx]
2 2

= %[l —cos 2.r]:

= l[] +cos® 2x— 29052x:|

l+[$]—2cosﬁx}

l+]—+lcos4x—2c052xj|
2 2

1+L:c:-54:c—2-:c:as 2x]
2 2

Isin"xcﬁ':l i+l(:(3s;-fl_\:—2::(15;2.1{ dax
442 2

13 l(sin‘ixj 2sin2x
=—|=x+— - +C
412 20 4 2
:l[3x+M—25in2x}+C

8 4

:B—x—lsin2x+isin4x+t‘
8 4 32

Ex 7.3 Class 12 Maths Question 11.

cos? 2x

Solution:

g
1-cosx 2l 2 [2 s

o
=1-cosx and 2cos” = = +wsx]

-

X
2

1 —cos g
el j[_l},&
1+cosx 2

=2tan£—x+C
2

Ex 7.3 Class 12 Maths Question 12.

sin 2x
1+cosx
Solution:
ox xY
o 2sin = cos
sin” x 2 2 . . X x 2 X
I = o smx:2sm5msizcosx:2m 5
+cosx 2 cos?
L aX g X
4sin® = cos’
_ 2 2
x
2cos’
2
X
=2sin* =
2
=l-cosx
sin® x
_[ o = I(l—oosx)db:
1+cosx
=x—sinx+C

Ex 7.3 Class 12 Maths Question 13.
COS2X—C0S2a

COSX—cosa
Solution:



. 2x+2a . 2x-2a
—2sIn sin
cos2x—cos2a _ 2 2

sin
2

COS X —COS X—a

L O+ C=D
{cos(.'—cosf)=—251n( + ¢ F]

. X+ .
—2sin sin
2

sin{x + e )sin (x —ors

T (x+a). [x-e
sin sin
[ 2 ] [ 2 J
[ Xxtea X+ L x—a X—x
2sin cos 2sin cos
B 2 2 2 2
. [.r-!—a’J . (x——rxj
sin sin
2 2
_r+a'] [.r—rx]
=4cos - |cos -
( 2 2
X+ YX—o Xt Y-«
= [cos[ 5 + ]+cos - }

>
= 2[cos{x] +cosor]

=2cosx+2cosc

c0s 2x —cos 2ar
j dx=j2cusx+2t:05rr
COSX—COoscr

=2[sinx+xcosa|+C
Ex 7.3 Class 12 Maths Question 14.
COSX—Sinx

1+sin2x
Solution:

cosx-sinx COSX—=SiNx

1+sin2x (sin:x+mszx)+2sjnxc05x
[5in3x+cosz.\':1; si|12x:251'nxcosx}
COSX—SInX
= 2
(sinx+cosx)
Let sinx+cosx=+¢

- (cosx—sinx)dx =dr

dx

Jcosx—sfnx _j‘ COSX—SInX
1+sin2x (

Sin X + cos x}2
pr
IE
=jr‘3dr
=—r'+C

:—]—+C
!

-1
=———+C
sinx+cosx

Ex 7.3 Class 12 Maths Question 15.

Jtan32x  sec2x dx =1
Solution:

tan” 2x sec 2x = tan’ 2x tan 2x sec 2x
= (s:c'.:2 2x— l)tan 2xsec2x
=sec’ 2x-tan 2x sec 2x — tan 2x sec 2x
j'rans 2xsec2y dy = .ll-sq‘:ﬂ.:2 2xtan 2xsec2x dv— Itan 2xsec2y dy

sec 2y
= |sec? 2x tan 2xsec 2x dv — 5 +C

Let sec2x=¢
Co2sec2xtan 2x dx = df

ItanJ 2xsec2x de = i I!Edr—seczx +C
2 2
:f' _scc2x+c

6 2
_ (sec2x)  sec2x .
6 2

C



Ex 7.3 Class 12 Maths Question 16.
tan*x
Solution:

tan” x
=tan’ x-tan’ x
=(seclx—l)1.an2_x

2 2 F
=%  xlan” x=lan” x
=sec:xtan3x—{scc:x—l]

=sec’ xtan® x—sec’ x+1

Itan‘ Xdv= jsaclxlanzx dx - Isecz.r dx+ I]‘dx

=Jscczxtanzxdr—tanx+x+(3 (1)

Consider ch, xtan® x dy
Let tanx =/ = sec’ x dx=di

tan” x

s s r
= Isec‘ xtan® xdy = _f."d.r =—=
o

-
l

From equation (1), we obtain

1
!tan"x dngtanj.r—tanx+x+c

Ex 7.3 Class 12 Maths Question 17.
sin 3x+cos®x

sin 2xcos2x
Solution:

sin’ x+cos’ x sin’ x . cos’ x

-7 2 ] 2 =2 2
S5IN° xCco8 X SIN° XC0S™ X SIN° xcos” x
sinx  CoSx

- 7 T
cos x  sin”x
= 1an X Sec x + cot ¥COSec X
sin® x+cos’ x
!'7 dy = f(lanxsccx +cot xeosee x
sin” xcos” x
=secx—cosec x+C
Ex 7.3 Class 12 Maths Question 18.
c0s2x+2sin 2x

cos2x
Solution:

cos2x+2sin” x
cos’ x
c0s 2x +(1- cos 2x)

- [cos 2.1‘=I—255n21‘:|
cos® x

=sec’ x
) Jmcos 2x+2sin’ x
' cos” x
Ex 7.3 Class 12 Maths Question 19.

1

Sinxcos3x
Solution:

1= [ (tanr+ =) sectrdr

put tanx =t

50 that sec®x dx = dt

I = f (f-+ Hrh‘. = ;+|'EJ§|?‘.|+ -

= log|tanx| + %?‘.ff.n.?.r +
Ex 7.3 Class 12 Maths Question 20.

082X

dx = jseczx dr =tanx+C

(cosx+sinx) 2
Solution:



cos2x _ cos2x o cos 2x
( 5 T 2 .2 LT - .
cnsx+smx} cos” x+sin” x+2sinxcosx  |+sin2x

. j- cos2x __J cos2x
{cog_w;+5inx) {I+5||12:c)
Let 1+sin2x=¢
= 2cos2x dx=df
J- cos2x :—I—dr
(cosx+sinx)’
=%Iog|!|+C

= % log |1 +sin 2x|+C

= %Iogl(sin:ﬁ cosx}2‘+ C

=log|sin x+cosx|+C

Ex 7.3 Class 12 Maths Question 21.
sin! (cos x)
Solution:

sin™' (cns x)
Let cosx=t

Then, sinx =+1-¢*

= (—sinx)dr=dt

Let sin™' 1=
|

= =t =
-
_[sin" (cosx)dx = jéla’u
=—§+C
= _{STII)E +C

::7+C a1
; (1



It is known that,

| -1 _;'I

5iIn x+cCos x=—
2

L . L
sin ‘(cosx)—z—cos '(ms:\]—[;—x]

Substituting in equation (1), we obtain

m

j'sin‘I (cosx) dx= @+ c

1 .
= g —mx |+ C

Ex 7.3 Class 12 Maths Question 22.

1
f cos(x—a)cos(x—b) dx
Solution:

1 1 { sin{a—b) ]

cos(x—a]cos(x—b)=sin(a—b} cos(x—a)cos(x—b)
_ 1 |:sin[(x—b)—(:r—a}]j|
sin(a—b)| cos(x—-a)cos(x-b)
_ | [sin(x—b]ws(x—a}—cos(x—b)sin(x—a)]
sin(a-b) cos(x —a)cos(x—b)

[tan (x=b)-tan(x —a]]

N
sin(a-b)

:)I : dx I ]I[lan[x—b)—tan(x—aﬂdx

cos(x—a)cos(x—b) " sin (a-b

= m[— log|cos(x - b)| +log cos (x - a}|:|

1 cos(x—a
_ log| 3¢ ),c
sin(a—b)|  |cos(x-b)|
Ex 7.3 Class 12 Maths Question 23.
T 2y 2 .
JonX—cosX dx is equal to
sin 2xcos2x
(a) tanx+cotx+c
(b) tanx+cosecx+c
(c) -tanx+cotx+c
(d) tanx+secx+c
Solution:
sin® x—cos’ x sin® x cos” x
Iﬁ dx = . T2 T | dx
sin” xcos” sin” xcos”x  sin” xcos  x

= J'{s.ec3 x—cosec:x] dx
=tan x+cotx+C

Hence, the correct answer is A
Ex 7.3 Class 12 Maths Question 24.
f e (1+x)

cos2(ex.x)
(a) -cot(e.x*)+c
(b) tan(xe*)+c
(c) tan(e®)+c
(d) cot e*+c
Solution:

dx is equal to



J- e (11 - _r)
cos” (e"x]
Letefx =1
::r[e “x+e’- l}dx =drt

e'v{\x+|)dx = dt

Cpell+x) o odr

- '[cns:' {e“x) = J.cosz.r
= jsccjt dr
=tant+C

=tan(¢=r -_r)+(1
Hence, the correct answer is B.

Integrals Class 12 Ex 7.4

Ex 7.4 Class 12 Maths Question 1.
3x2

x6+1

Solution:

Letx*=t¢
232 dy = df

3% dt
- -"ﬁdr: '[.fj +1

=tan'r+C
=tan” [x" ] +C
Ex 7.4 Class 12 Maths Question 2.
1
v/ 144x2
Solution:
Let2x =1
=20k = dt

1 1o di
= de=—
Iq’l + 4y EIJHF

=%[lug NS +IH+C

= %]og 2x + /457 +I‘+C

Ex 7.4 Class 12 Maths Question 3.

1
\/(2—x)2+1
Solution:
Let2-x=t
=-dx=df

| 1

:>I I,71&(:—!- I —]

\|'(2—_\.’)“ +1 NI+

=—log :+v’r2+l|+C

=-log

2—-x+ \I'I(Z—_r)z+|

=log

Ex 7.4 Class 12 Maths Question 4.
1

v/ 9—25x2

Solution:

+C

+
|(2—x]+v'rxl—4x+5‘

1 | T
el = log|x +yx" +a"
|:I ||xl+al

| 2
et =log|x + xﬂta‘”
[ e 77

}



=lsin '(1]+C
5 3

=lsin'I [ €IJ+(
5 3

Ex 7.4 Class 12 Maths Question 5.

3x
1+2x4
Solution:
Let s.Exj =t
. 2\2x dy = dt
3x
= [ =37
1+ 2x* 1+1
=—r[tan 'r]+t_‘.
:—lan_'[v'r_x ]
2.2
Ex 7.4 Class 12 Maths Question 6.
X2
1—x6
Solution:
Letx*=t
& 3% dx = dt
dt
= o
et %
11 1+t
=—|=log|—| |+C
3[2 81 - }
I 1+a7
=—lo, +C
) g 1-x"
Ex 7.4 Class 12 Maths Question 7.
x—1
Vx2-1
Solution:
x-1 1
dx = dx - dx (1)
JJf | I\f '[\}ijr2 -1
For de,let X —1=t = 2xdr=dt
I=
_1 Jﬂ
29
I _I
— b
= j'r d
1
) 1[2::}
2
=t
=x’ -1

From (1), we obtain

x=1 X 1 1 =
dx = dx= elx —dr=loglx4+Jx —-a*
vfx2_1 X J‘\j}_:_l X J.Jxl_] X {I -rz_uz Og|X X o :|
=\.'.1'2—]—Iugx+\.l'xz—1‘+C

Ex 7.4 Class 12 Maths Question 8.

x2

v/x6+ab
Solution:



Letx3=t¢

= 3x2 gx = df

2
x = 1 dt

I 3 & _j I, 112
\/{x +a 3 .\IIF'+(£.’"}

+C

1 P
:§Ing.*+\fr' +a°

+C

_ll 3 L] 73
"3 ogx" +4x"+a

Ex 7.4 Class 12 Maths Question 9.

sec2x

v/tan 2x+4

Solution:
Lettanx =t

. secix dx = df

sec’ X dt

Jrie2
:Iog|r+ JE+4|+C

:Iog|lanx+~jlan" _'c+4‘+C

Ex 7.4 Class 12 Maths Question 10.
1

Vx2+2x+2

Solution:

:I\h dr= |

an’ x +4

| 1
dx =
"-Jx’+2x+2 I\{(x+|)3+(|]’
Letx+1=t¢
Sodv=dt

ol

1 1
= |— oy = ot
'[\l'x3+2x+2 IJEH
=log||r+\h3+l‘+(:
(x+1)+J(x+1)" +1

(x+1)+x" +2x+ 2‘+C‘

=log +C

=log

Ex 7.4 Class 12 Maths Question 11.

1
9x24-6x+5
Solution:
— T . — a1 fz4+3 .
I=] ﬁ =sin' (Z2) +o
Ex 7.4 Class 12 Maths Question 12.
1

\/ T—6x—x2

Solution:



7—6x—x" can be written as 7—(12 +6x+9—9].
Theretore,

7-(x* +6x+9-9)

=16—(x* +6x+9)

=16—(x+3)’

=(4) - (x+3)’

dx =

) 1

- J‘JT—()x—_rz
Letx+3=1¢

= de=di

1
IJH)E —(x+3)’

! dx
/ J@) —(x+3)

dy =

1
dt
/ J@y -y

=sin"[;]+c
=$il1_.[?)+ C

Ex 7.4 Class 12 Maths Question 13.
1

(x—1)(x—2)
Solution:

(x=1)(x—2) can be written as x” —3x +2,
Therefore,

¥ —3x+2

=J.'?—3_T+9—9+2
4 4

1 _ 1 3
JJ(;—I (\—Z)dr Jl\ft;—ijz_[;]:d
Letx——=t
dx = dt
1 1

+C

| 2
_ s (1
=logit+, |t [2]

[x—%j+\|'.r: -3x+2

=log +C

Ex 7.4 Class 12 Maths Question 14.
1

\/8+3x—x2

Solution:



8+3x—x" can be written as 8—[;” —3.r+%—%].

Therefore,

8—(x2—3x+9—9-)
4 4
41( 3]2
=——| x—
A 2
|

l
:b'l‘\fr8+3x—x2 c.r'x:j ” dx

v 4"["“3]2

'.';
Letx——=¢
2
dx =dt
= J' : L - dx =J | 1 - i
i 3
\fql—(‘_}J ||['J4_] =’
4 2 ‘\I 2
=sin +C
J41
2
3
x—
=sin!| —=2 |+C
V4l
2
2x-3
=sin +C
)
Ex 7.4 Class 12 Maths Question 15.
1
(x—a)(x—b)
Solution:

(x—a)(x-b) can be written as x* —(a+b)x + ab.
Therefore,

x° —[a+b)x+ab

:.tz—(a+b)x+w+—ﬁ—[azb}z +ab
5
:'I ] dx = ! dlx

J(x-a)(x-b) J{x_[a;b]}g_[a;b]f

letx—[ib]—r
) 2

Lodx=dt

= I dx = I df

FETET T
)

f( 5 e e

=log +C

=log

Ex 7.4 Class 12 Maths Question 16.
4x+1

vV 2x2+x—3

Solution:



Let 4x+1=Ai(2x3 +x—3)+5
dx

S 4x+1=A(4x+1)+B
=dx+l=44x+ A+ B
Equating the coefficients of ¥ and constant term on both sides, we obtain

AA=4=A=1
A+B=1=EB6=0
Let2x2 +x-3=t

a(dx + 1) dy = df
dx+1 1
= dx = |—=dt
J.\-'Zx +x- I\ﬁ

=2/t +C
=2y2x" +x-3+C
Ex 7.4 Class 12 Maths Question 17.

X+2
Vx2-1
Solution:
d s
Lclx+2=AE(x -1)+B (1)

=x+2=A(2x)+8B

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

24=1= A:l

2
B=2
From (1), we obtain

{x+2)=%(2.\')+2

2 pes [——2—dx (2)

2" dx letx’—l=1 = 2xdv=dr

1

Ef—‘*‘m il
=_;[z\ﬁ]
i

Then. j- ;i e dx =
x -1

|
2!\/x2_]a'x=2log|x+\}'x2—l|

From equation (2), we obtain

I x+2 \.l'xz—l+210g‘x+v'x2—l‘+(‘,

Ex 7.4 Class 12 Maths Question 18.
5x—2

1+2x+3x2
Solution:

put 5x-2=Adi(1+2x+3x2)+B
X
= 6A=5,A=% —2=2A+B, B=—1—31



3 (6x +2)
6 dx llI dx

3x2 +2x +1 3 J a2 2x+1

=1 _%1 sput 3x2+2x+ 1 =t (6x+2)dx=dt

5
=§Iih'_ = 2 logt = g Iog(332+2x+1]+c]

T &
. 3x2+2x+l 3 ( 1}2 (Ji]z
+=| +X=

**3) s

::-I;m—L- tan-! Ix+1

V2 V2

+C

1 o 3x+1

I=—Iog(3x2+2x+l)——-ﬁ tan”!

Ex 7.4 Class 12 Maths Question 19.
6x+47

(x—5)(x—4)

Solution:
6x+7 by +7

JE-35)(x-4) V¥ —9x+20

Let 6x+?=Ai(x3—9x+2o]+B
dx
=6x+7=A4(2x-9)+B
Equating the coefficients of x and constant term, we obtain
2A=6=A=3
-9A+B=7T=B8=34

2Bx+T7=3(2x-9)+34
[ 6x+7 I3[2x 9]+34

‘S -ox+20 ¥ e
2x-9 1
=3 dy+ 34 dx
I\fx3—9x+2 j-\.f,vcz—gl:c+20
2x-9
Let/, = | ———=dvand /, = —d‘r
l Jxt=9x+20 j\fx —-9x+20
IL =31, +341, 1
VxT=0x 420
Then,
I ZJL@(
L —ox20
Letx’ —9x+20=¢
= (2x - 9)dx = dr
:f,:%
1, =2t
[, =20x" =9x+20 .A(2)
|
and /[, = —aﬁr
VXt —9x+20
81 81

x° —9x+20 can be written as x° —91+’0+——T.



Therefore,

5 —9"::+2[l+ﬂ—ﬂ
4 4

34
=1,= J;dx

=36

[x—%]+v'x3—9x+20

=log

«(3)

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

[de 3[2 x* —9:+20J+34I03[[x——) v'm]ﬂf
x —9)-}-2

=6yx* —9x+20 +34I0g[[x—%]+y‘x3 —9x+20]+(3

Ex 7.4 Class 12 Maths Question 20.
X+2

\/4x—x2

Solution:
Letx+2 =Ai(4x—x2]+3

dx
=>x+2=A(4-2x)+B
Equating the coefficients of ¥ and constant term on both sides, we obtain
—2A=I:,-A=—l

2

44+B=2=B=4

:»{x+2)=—12(4—2x)+4

(4 2x)+4

J*JI+2 dx = I 2

4x-x* 4x—x"

4-2x
Vdx-x

j Linee =-_;+.—u (1)

Let/, =

42x

NETE
Let 4x—x' =1
=(4-2x)dx=dt

Then. /, = J'

=4, _jd"_zI 2ax— (2)



|

1, = cly

: Inl.r—x:

=>4x—x1:—(—4x+xl]
=(—dx+x7+4-4)
=4-(x-2)

O 3
x-2
e W de=sin” [ ] -(3)

Using equations (2) and (3) in (1), we obtain
x+2 Nrvepl .( 2]
=——(2v4x—x" |+ 4sin +C
I\Mx x’ ( ] 2
= —Jax—x? +4sin '[x—;z]m

Ex 7.4 Class 12 Maths Question 21.

x+2
Vx242x+3
Solution:
J- (x+2) _[ 2(r+2)
Jxt+2x+3 Vxl+2x43
_ -“ 2x+4
VX 2x 43
j‘ 2x+2 ] I 2 i
Wrt+2x+3 29 0x +2x+3
2x+2 1
v+ ax
IJ}: +2x+3 J~x)'.wc1+2.ur+3
2x+2
Let], = erand/, = —d
o j‘\.n‘.1:‘+2x+ 3 J‘\l'r +2x43 "
x+2 1
J‘mdx=—f|+h (]}
2x+2
Then. [/, =
o I«,I'x +2x+.3

Letx?+2x+3 =t
= (2x + 2) dx =dtf

I _J'd' = 2Jf=24x +2x+3 (2)

I _J"” =i =2x +2x+3 -(2)

1
I, = |——=——=dx
i ‘[v',r3+2:r+3
:»,xz+2x+3=x:+21+l+2=(x+1)2+(ﬁ):

= fﬂ—lzdx=10g‘(x+l)+x}'xa+2x+3‘ -(3)
[x+l)‘+(ﬁ]

Using equations (2) and (3) in (1), we obtain
x+2 | 2 >
dr=—| 24x" + 2x+3 |+log|(x+1)+/x* +2x+3|+C
Idx! +2x+3 2[ } ‘( ) ‘
=-Jx2+2x+3+lug‘{x+l]+\!x2+2x+3|+c

Ex 7.4 Class 12 Maths Question 22.
x+3

x2—-2x—5

Solution:




Let (x+3) =A%[x3—2x—5)+8
{x+3}:A(2x—2)+B

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

2A:I:>-A’:l
2
24+B=3=>8B=4

.'.(_r+3]=%{2x—2}+4

|
—(2x—2]+4
:}j2x+3 dx = [2— dlx
x =2x-5 xt=2x=5
lp 2x-2 [
=— v+ 4
Araereiand

[7( il a&:%r.m: (1)

Letx’ —2x-5=¢
= (2x-2)dx=dt

=1 = '[%: loglt| = I0g|x‘° —2x-5 «(2)

—d:c
-2x-5

1
S S —
I(f—l\'ﬂ]—ﬁ ¢

- f—ﬂf’le -
(x-1) +(-¢'6)

()

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

1 xX— I—J_

—dr I -2 5+_|
¥ -2x-5 2':'g|Jr x ‘ 26 2 xm 1+~f
—1- f

Iog|x —2x- 5‘ +—Iog

Ex 7.4 Class 12 Maths Question 23.
5x+3

v/ x2+4x+10

Solution:



Let 5x+3=Ai[x3+4x+|o]+3
dx
=5x+3=4(2x+4)+B

Equating the coefficients of x and constant term, we obtain

24=5= 4=3
44+B=3=B=-1

.'.51+3:%(2x+4)—7
3
j‘ Sy43 . 1‘2(2;vc+4)—?
Jx' +4x+10 J\fr3+4:r+10
2x+4 1
-

te-7 = dx
Vat+dx+10

\.'x tdx+10

Let/ = &dxmld.’ = —dx

VxT+4x+10 VxT+4x+10

53 23, (1)

"[w.l'x:+4.r+I0 "2

Then, /, = [ 2xid

Vxt+dx+10

Let x* +4x+10=1¢
o (2x+4)dx =dr

=1 = %:NT: 2Jx? +4x+10 ~(2)

I——ld\‘

Vx? +4t+10

) J.f[x: +dx+ 4)+6
'
(x+2) +(4€]
= Iog‘(x+ 2)vx* +4x+ IO‘ «(3)

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

Sx+3 |: 3 j| 3
4+ 4x+10 —7Iﬂ-g|x+2 +yx +4x+10/+C
J‘\Fx +4x+10 ( )
=5u'x‘+4x+|0—7log(x+2}+\."x1+4x+|0|+C

Ex 7.4 Class 12 Maths Question 24.
[ ﬁequals

(a) xtan™ (x+1)+c

(b) (x+Dtan'x+c

(c) tan™ (x+1)+c

(d) tan"'x+c

Solution:

e
X 42x+2 (x2+2x+1}+]

1
j{x+1}3 +{I)2 .
=[tan '(x+l)]+(j

Hence, the correct answer is B.
Ex 7.4 Class 12 Maths Question 25.

[ \/;L_equals
x—4x2
(@) Lsin ! (9" 8) Yo

(b) gsin ( ) +c
(¢) 3sin ! (9"8’8) +c




@sin 1 (22) +c

Solution:

j- dx
VOx - 4x°

=lsin '[SX_QJHZ‘
2 9

Hence, the correct answer is B.

Integrals Class 12 Ex 7.5

Ex 7.5 Class 12 Maths Question 1.
X

(x+1)(x+2)

Solution:

4 B
Let o

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

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

4

Equating the coefficients of x and constant term, we obtain

A+B=1

24+B=0

On solving, we obtain
A=-1andB=2

. x _ -1 . 2
T+ (x+2) (x+1) (x+2)
r -l

= J(x+]};x+2]dx=J[x+])+(x+2]

=—log|x+1|+2log|x+2/+C

=log(x+2) ~log|x+1/+C

(x+2)'+c

=loo
5 (+1)
Ex 7.5 Class 12 Maths Question 2.
1
x2—9
Solution:

C



1 _ A N B
(x+3)(x=3) (x+3) (x-3)

Let

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

. 1 I .
T(x+3)(x=3) 6(x+3) 6(x-3)

- J.(xfl_g)‘ix: {6{13}%(;—3)}“

1 1
=——log|x+3[+—log x-3|+C
6 s | 6 s |

(+-3)

{x - 3}

Ex 7.5 Class 12 Maths Question 3.
3x—1

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

Solution:

1

=—lo +C
63

Lot 3x-1 _ 4, B _C
G230 G-2) ()

3x—1=A(x-2)(x-3)+B(x-1)(x-3)+C(x-1)(x-2) (1)
Substituting x = 1, 2, and 3 respectively in equation (1), we obtain
A=1B=-5andC=4

_ 35-1 I
Cx=)(x=-2)(x=3) (x=1) (x-2) (x-3)

3x-1 R ST B, 2
:‘f(x—mx—z)(x—s)"““H(x—u (x-2) tx—s]}“

=log|x—1-5log|x-2|+4log|x -3+ C
Ex 7.5 Class 12 Maths Question 4.
X

(x—1)(x—2)(x—3)

Solution:
Let : — + B + ¢
G-)G-2)(F-3) (1) (-2) (x-3)
x=A(x-2)(x-3)+ B(x-1)(x-3)+C(x-1)(x-2) (1)
Substituting x = 1, 2, and 3 respectively in equation (1), we obtain A4 :%, B=-2, and C :%
_ x 1 2 3
Ta=D(x-2)(x-3) 2(x-1) (x-2) 2(x-3)

| 2 3

. x B - . ]
I(x—l){x—Z](.r—})dx_ j{?(x—l) (x-2) 2{x—3]flt

=%Iog :c—1|—2log|x—2|+%]og|x—3 +C

Ex 7.5 Class 12 Maths Question 5.
2x

x24+3x+2
Solution:




2x __4 N B
¥ +3x42 {x+]) (_t+2)

Let

2x=A(x+2)+B(x+1) (1)
Substituting x = - 1 and - 2 in equation (1), we obtain
A=-2andB=4

w2 4
Cx+1)(x+2) (x+1) (x+2)

2x 4 2
ad feer e H(Hz) - {m]}“‘

= 4log|x+2|-2log|x +1|+C
Ex 7.5 Class 12 Maths Question 6.
1—x2
x(1-2x)
Solution:
It can be seen that the given integrand is not a proper fraction.

Therefore, on dividing (1 - x2) by x(1 - 2x), we obtain

1-x* 1 1f 2-x
x(l—zx]_2+2[x[l—2x}}
2-x i+ B
x(l—lt] x (1—2x]

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

Substituting x = 0 and % in equation (1), we obtain

A=2andB=3
2-x 2 3
==+
x['l—Zx) x 1-2x

Substituting in equation (1), we obtain

1-x* 1 1]2 3
x(]—zx)_§+5{;+(l—2x)}

1-x 1 12, 3
::.I.V(I—Zx}dx:I{E+E[;+I—2x]}dx

lag|l—2x|+C

=Xilo ||+
—2 BTy
x 3
—E+Io_g|x|—zlog|l—2a-|+c
Ex 7.5 Class 12 Maths Question 7.
X

(x2+1)(x—1)
Solution:
X _Ax+B C

X +1)(x—l] _(xg +I] Jr(x—l]

Let
(

x=(Ax+B)(x-1)+C(x* +1)
x=Ax'—Ax+Bx-B+Cx* +C

Equating the coefficients of ¥2, x, and constant term, we obtain

A+C=0
-A+B=1
-B+C=0

On solving these equations, we obtain

A=- H:l,andczl
2 2

1
;:



From equation (1), we obtain

(x2+1)(x-l)= x4 +[x—l}
x e x 1 1 11
- I(x2+l](x-l)_-2!‘x2+ldr+2 J':c3+16‘{‘r+2 T

_ ! I 221 de+Lltantx+ ] loglx-1+C
4-x"+1 2 2

Consider _[ o, let (x2 + I) =t=2xdx=dt

X +1

= [ 7 =t =l

, x RPN
‘.Im—-—logx +l|+5l¢m x+5|0g|x—l|+C
= Izlug|x—1|— l log‘_vc2 +1|+ ;mn" x+C
Ex 7.5 Class 12 Maths Question 8.
X

(x—1)3(x+2)
Solution:
x A B C

e e (re2) (1) (xo1)  (5+2)

x=A(x=1)(x+2)+B(x+2)+C(x-1)’

Substituting x = 1, we obtain

B=-
3

Equating the coefficients of x2 and constant term, we obtain
A+C=0
-2A+2B+C=0

0On solving, we obtain

A=%andc=_?2
X x __ 2 . -
Ta=1) (x+2) Ax-1) 3(x-1) 9x+2)
1o 1 20 1
é!(rl _x+2} j(r—l +§j(x_|f°ir_§~[(x+2)dx

= ;Iog|x—l|+%(%]—§log|x+2 +C

1

2
_3[x-l]+c

="lo,
9 2

Ex 7.5 Class 12 Maths Question 9.
3x+5

x3—x2—x+1

Solution:

x—1
x+2




3x+5 _ 3x+5
¥ —x—x+1 {x—l}:{x+l)

3x+5 A B C
Let = + 7+
(x+1)

{x—l}l(x+l) (x-1) (x-1)

3x+5=A(x=1)(x+1)+ B(x+1)+C(x=1)’
3x+5=A(x* ~1)+ B(x+1)+C(x* +1-2x) (1)
Substituting x = 1 in equation (1), we obtain

B=4

Equating the coefficients of x2 and x, we obtain
A+C=0

B-2C=3

On solving, we obtain

A:—l zde:l
2 2

. 3x+5 _ -l N 4 N 1
(=1 (x+1) 2(x=1) (x-1)7 2(x+1)

)
3x+5 el 1 e |
- j‘(x-l}z(xﬂ}dx:_ij—ldr+4'[[x—l)2a&+5j{x+l)

1 .l 1 .
=—§Iog|x—l|+4[ﬁ)+ilog x+1[+C

1 x+1 4

=—log|—|-——-+C
2 = x—1 {x—l]
Ex 7.5 Class 12 Maths Question 10.
2x—3

(x2—1)(2x+3)

Solution:
2x-3 B 2x-3
(x —1)(2x+3) (x+1)(x—1)(2x+3)
Let 2x-3 A B (&

() (x-1)(2x+3)  (x+1) (x-1)  (20+3)

= (2x-3)=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)=(24+2B+C)x’ +(A+5B)x+(-34+38-C)

Equating the coefficients of x2 and x, we obtain

B:—L, A!:E,zde:—E
10 2 5
2x-3 5 1 24

T (x=1)(2x+3)  2(x+1) 10(x—1) 5(2x+3)

2x-3 5 1 1 1 24 1
- I(xz_u)(zﬂs)‘i‘ e a5 e

e
2

1 24
w+1l— L logls—1| -2 log|2x+3
loglx+1 mlog|x 1| 5X2I0g|2t+ |

5 1 12
==logx+l—-—loglx—1-—log2x+3+C
2 . 10 g| | 5 g|

Ex 7.5 Class 12 Maths Question 11.
5Xx

(—1)(x2—4)

Solution:



Sx _ S5x
{x+1)(x3 —4] [.t+]]{x+2)(x—2]

Sx _ A N B 4 C
(:r+l){x+2](x—2) (_r+1) (x+2} (_r—Z)

Let

Sx=A(x+2)(x=2)+ B(x+1)(x—2)+ C(x+1)(x+2) (1)

Substituting x = -1, - 2, and 2 respectively in equation (1), we obtain

4=2,8=-2 mdc=3

3 2 6
) Sx _ 5 3 N 3
C(x+1)(x+2)(x-2) 3(x+|) 2(r+2] 6(x—2)

:Ix+l 4 5"{x+l} J-(x 2) it _I( —2)
510g|r+|—§|og x+2[+ —Iog|x 2+C

Ex 7.5 Class 12 Maths Question 12.
x34x41

x2-1
Solution:

It can be seen that the given integrand is not a proper fraction.
Therefore, on dividing (x* + x + 1) by x2 - 1, we obtain

X +x+l 2x+1
=x+

-1 x-l

2x+1_ A B
et x* =1 _(x+|}+(x—l)
2x+1=A(x-1)+B(x+1) (1)

Substituting x = 1 and - 1 in equation (1), we obtain

A:l and B:i
2 2
_x3+.‘:+l_x+ 1 N 3
x =1 2(x+1) 2(x-1)

:>j"f +x+ld I FL I(X-H %jﬁdx

-
%+;Iog|1+1| ~log|x—1|+C

Ex 7.5 Class 12 Maths Question 13.
2

(1—x)(1+x2)

Solution:



2 A Bx+C

I'et{1-x)[|+x3} (l—x)+(1+x3]

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

2=A+Ax* +Bx—Bx* +C-Cx

Equating the coefficient of x2, x, and constant term, we obtain

A-B=0
B-C=10
A+C=2

On solving these equations, we obtain
A=1,B=1andC=1

2 b ad
I—x}(l+x:) l—-x 14+x°

2 1 v !
= I(l—x]{l +x3)aﬁt= jl—xdﬂ- Il+x2 dy + J-|+x3dx

et [ e [
x=1 271+x 1+x
:—log|x—I|+%Iog|l+x2|+tan"x+c

Ex 7.5 Class 12 Maths Question 14.
3x—1
(x+2)?
Solution:
3x—1 A B

{.::+2)1 - (x+2) +(x+2]:

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

Equating the coefficient of x and constant term, we obtain
A=3
2A+B=-1=B=-7
k-1 37
T(x+2f (x+2) (x+2)
J’ 3x-1
(x+2]

: ‘ﬁzsj(xiz]dx_?f(xfz)‘ *

:3|0g|x+2|—7[(x;12]]+c

+C

7
=3log|x + 2|+
e )
Ex 7.5 Class 12 Maths Question 15.
1
x4-1
Solution:




1 1 1

(x'-1) (" -1)(x"+1) (x+1)(x-1)(1+5)

: x4+ 0
Let 1 _ 4 B Cx+1

(x+1)(x-1)(1 +.r2) (x+1) +{x—|] ’ («* +1)

1= A(x=1)(x* +1)+ B(x+1)(x* +1)+(Cx+ D)(x* -1)

1= A(_\r3 +x-x -I)+ B[x3 +x+x +l)+(".!f3 + D =Cx-D
1=(44B+C)x’ +(-A+ B+ D)x* +(A+B-C)x+(-4+ B-D)
Equating the coefficient of x*, x2, x, and constant term, we obtain

A+B+C=0

-A+B+D=10

A+B-C=0

-A+B-D=1

0On solving these equations, we obtain

—l‘b' :l,Czﬁ, and D = -
4 4

S 1 1 1
"_x*—l_4(x+|}+4(x—1}_2(f+1}

A=

| —

= IJKJI_ldx:—%|0g|_‘C—1|+ I |ﬂg|x_1|—%tan".r+c

1
=4 o U Lnrixec
4 x+1
Ex 7.5 Class 12 Maths Question 16.
1
x(xn+1)

[Hint : multiply numerator and denominator by x*! and put x" =t ]
Solution:
1
X (r + ])

Multiplying numerator and denominator by x” -1, we obtain

n=1 =l

1 x x

x(x" + I] B x"'lx{x” + 1} - x" (x" +I]

Letx" =t = x"'dv=dt

R e X 11
”jx(x"+l}dr_Ix"{x"+1)dx_n‘L(IH]dI

1 A B
et t(r+1) :T+m
L=A(1+1)+ Bt (1)

Substituting £ =0, - 1 in equation (1), we obtain

A=1and B=-1

= ;ﬁd' j{}-ﬁ}dx

1
=—|1 -1 I|+C
n[ (1g|r| :)g|.'+ |:|+

=- %[lugh‘”‘ - log|x" + IH +C

+C

L
H

Ex 7.5 Class 12 Maths Question 17.
COSX

(1—sinx)(2—sinx)
Solution:

x"+1



COs X
(1-sinx)(2-sinx)
Let sinx=¢ = cosxdy=dt

) J- Cosx e j- dt
(1-sinx)(2-sinx) (1-r)(2-¢)

1 _ A N B
(1-1)(2-1) (1-1) (2-1)
1=4(2-1)+B(1-1) (1)
Substituting { = 2 and then { = 1 in equation (1), we obtain
A=1and B=-1

1 1 1

“Tn@-n (-1 @21

=—Ing|l—.|‘|+lng|2—.r|+c
2-t

Let

=lo +C
B 1—1¢
_ Iog‘ 2—s.|nx o
I-sinx
Ex 7.5 Class 12 Maths Question 18.
(x2+1) (x2+2)
(x24+3)(x2+4)
Solution:
(x*+1)(x" +2) (47 +10)

(x" +3)(x* +4) (¥ +3)(x* +4)
43" +10 _Ax+B  Cx+D
(F+3)(x"+4) (F+3) (57 +4)
4x° +10 = (Ax+ B)(x* +4)+(Cx+ D)(x* +3)
4x? +10 = Ax’ +4Ax + Bx" +4B+Cx" +3Cx + Dx* +3D
4x* +10=(A+C)x" +(B+D)x* +(44+3C)x +(4B+3D)

Let

Equating the coefficients of x2, x2, x, and constant term, we obtain
A+C=0

B+D=4

4A+3C=0

4B+ 3D =10
0On solving these equations, we obtain

A=0,B=-2,C=0,andD=6

4x* +10 = 6

Fe) ) (#43) (7 +4)

[x3+1)(x:+2] [ L6 }
(¥ 3)(x+4) (¥ +3) (f”)

- e @ wal

2 6
x:+(@)3 x*+2?

[Ttan '"T]—G[ Lian §]+C

2
—x+ —tan” = —3tan"' T +C

N RN ) 2

= [{1+



Ex 7.5 Class 12 Maths Question 19.
2x
(x2+1)(x2+3)
Solution:
2x

{.r: +1](,r3 +3]
Let 2 =t = 2x dx = dt

: 2x ~ dt
- JP(Jc3+l)(3r3+3]dx_J{HI](M}} ()

1 A B
L G+ ) 149
1=A(1+3)+ B(t+1) (1)

Substituting t=- 3 and f=- 1 in equation (1), we obtain

1 1 1

Tl (r+3) 2(e+1) 2(c43)

2x I !
e e

1 | 5
=5I0g|(.'+])|—510g|f+3|+t

1 i+1
=—log|—]{+C
2 %43
[, |x*+1
=—log +C
2 C[ 3
Ex 7.5 Class 12 Maths Question 20.
1
x(x4-1)

Solution:



1
x(x —1]
Multiplying numerator and denominator by x°, we obtain

1 x

.r(x‘—l) - x*(x* —]}

. 1 X
B J‘x(f —l)dx - le:4 (x“ —l)dx

Let x* =t = 4x3dx = dt

s

x' -1

1 A B
==+ —

TP S PR

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

Substituting t=0and 1in (1), we obtain
A=-1andB =1

I
t(e+l) 1 11

= [ﬁm:%j{}%i

= %[—logM +log|r - 1|:| +C

1 i—1
=—log|—/+C
el
1, |x*=1]
—Zlog —+C
Ex 7.5 Class 12 Maths Question 21.
1
-1
Solution:
1
)
Lete*=t= e dx=dt
:I_dez L><£:J‘ LA
e ~1 =1t t{r=1)
Leg L A4, B
tr-1) r -1
1=A(t-1)+ Bt (1)

Substituting £ =1 and = 0 in equation (1), we obtain
A=-t1and B =1

R S S
C(e=1) 1 a1

r—1

—|+C
t

1
di =1
= L(r—l) i =log

e -1

—[+C

&’

=log

Ex 7.5 Class 12 Maths Question 22.
choose the correct answer in each of the following :
xdx
[ mequals
(x=1)*
x—2

(a) log

'—Fc

(b) log

2
();_21) ‘ +c



(c) log (’;__122)‘—%0

(d) log|(x-1)(x-2)|+c

Solution:

x _ A4 . B
N Ge-2) =) G-2)
x=A(x-2)+B(x-1) (1)

Substituting x = 1 and 2 in (1), we obtain
A=--1andB=2

. x _ 1 N 2
”{x—l](x—Q)_ (x=1) (x-2)

x _ -1 N 2 X
jj(;-])(x-z]dx‘j{(x-n (x—Z)}d

= —log|x 1|+ 2log|x-2|+C

(x-2)

x-1

=log +C

Hence, the correct answer is B.
Ex 7.5 Class 12 Maths Question 23.

dx
[ ey equals

(@ log|x| — 1log(x% +1) +¢
®) log|x| + 1log(x? + 1) +¢
() —log|x| + 1log(x? +1) +c¢
(d) 3log|x| + log(x2 4+ 1) 4 ¢

Solution:

1 _ A4 Bx+C

Let .r{x:+|)_ x ! ©+1

1= A(x" +1)+(Bx+C)x

Equating the coefficients of x2, x, and constant term, we obtain

A+B=0
c=0
A=1

0On solving these equations, we obtain
A=1B=-1andC=0

1 1 =X

‘k'x{x1+]):; +1

- Ix(:ﬁl+|}d’ =j{%_x’x+|}'k

=log x|—%lug‘x2 +1+C

Hence, the correct answer is A.

Integrals Class 12 Ex 7.6

Ex 7.6 Class 12 Maths Question 1.
X sinx
Solution:

Let/= Ixsin xdy

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

I =x[sinx dv - j{[%x] Jsinx dx}dx
= x(~cosx)~ [I-(~cosx)dr

=-—xcosx+sinx+C
Ex 7.6 Class 12 Maths Question 2.



X sin3x
Solution:

Let/= I,tsin:&xab:

Taking x as first function and sin 3x as second function and integrating by parts, we obtain
. d .
I =x|sin3x dy— {{—1] jsmEx dx}
dx

:x[—coﬂx]_ J‘]_[—cosfix] i
3 3

= T¥COS3X i +l IcosBx dx
3 3

- 3 1.
=M+—sm3x+c
3 9

Ex 7.6 Class 12 Maths Question 3.
x2e*
Solution:

Let 7 = Ix:e'dx

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

I =x"|e"de— H[%x] jc”cix}cit
=x"e" - Il.r-e”cir
=x%" -2 Jx-c”ait

Again integrating by parts, we obtain

= x%" - 2{» Jetdx - j[[%;] je“:ﬁ'}dx:|

= e =2 xe* - [e'ai]
=x'e" 2 xe" —¢"]
=x%e" —2xe* + 2" +C
=e (.‘CI -2x+ 2] +C

Ex 7.6 Class 12 Maths Question 4.
x logx
Solution:

Let /= Ix log xdx

Taking log x as first function and x as second function and integrating by parts, we obtain
= IogxIx dx— I [ilogx] Jx dhx ax
A dx
x 1 X
=logx-—~- |- —d
e

2
_x logx  px
= - J-Edr

2
_x logx x i C
2 4
Ex 7.6 Class 12 Maths Question 5.
x log2x
Solution:

Let = Ix log 2.xelx

Taking log 2x as first function and x as second function and integrating by parts, we obtain

I= Iogﬁ.r!x dx— J{(%2 Iogx] jx dx}cﬁr
2 'xl
2x 2

_ x*log2x  x
= 5 - -[3 dx

=Iog2xri—! dx

_ x” log 2x B Jc_q
-2 4
Ex 7.6 Class 12 Maths Question 6.

+C



x2logx
Solution:
Let 7= Ixz log x dx

Taking log x as first function and x? as second function and integrating by parts, we obtain
I= l::ﬁng-x2 dx— J- [ilogx) szdx dx
dx

=I0gx[x—.lJ— l-ia’x

3 x 3
3 I 2
_ X logx —Ix—dx
3 3
Hlogx ¥
= —g -~ 4C
3 9
Ex 7.6 Class 12 Maths Question 7.
X sin 7'x
Solution:

Let 7= Ixs'm 'x dx
Taking sin™" x as first function and x as second functicn and integrating by parts, we obtain
_ d .
[ =sin xjx dx— J{[Ehln xJ Ix dx}dx
2 2
TR 1 x
=sin x(z]-jﬂ-za’r

2 ol 2
xsinTx 1 -x
=7+;I dx

2 27 1-+*

_xsinx 1 I{ -3 1 }dx
2 2 N PR P

sin'x 1 - 1
T+E I{-\jl—.\‘ = e }dx
xPsin”

L | 2 |
—+— l—x"ex— x
e M ]
2 -l
:w+l{£\f1—x2+lsin”x—sin“.r}+c

2 212 2
2 i
=%+§ 1-x lSin"x—lsin"x+C

=—[2;c3—l)s.in'l_1r+E I-x*+C
4 4

Ex 7.6 Class 12 Maths Question 8.

X tan ~1x
Solution:

Let 7= Ixtan "x dv

Taking tan™' x as first function and x as second function and integrating by parts, we obtain
I=tan™ xjxdx— j [ilan" x) J-erx dx
dx
2 2
=tan ‘x[i]—J ! Ly
2 l+x 2

_xztan'x_l.[ X
2 2 457

2, 2
_x tan x_l x+}_ |1 e
2 2790 1+x° 1+x

:xztan"x_l - I, dv
2 2 1+x°

:7““2 ta2r|" i —%{x—tan 1:-:]+¢{_2

dv

v}

3 1
=X tan'x-2+tan” x+C
2 2 2

Ex 7.6 Class 12 Maths Question 9.

X  cos X
Solution:



Let J = Ixcos !y

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

T=cos™ x'[xdx—'[«{[%cos'] x] | xdx}dt

-—dx

=c05"x£—f
V- 2
x"cos x I —-x —l

Jlx

o )
=x20025'1x_%‘[m¢&_%‘[[ ]—1

=)

deos'x 1, 1 . 1)

where, 7, = [V1-x*dy

i - ;iﬁ;xdx
=xyl=x" -I

xdx
]—\;

1-x° -
r'l e _j'l x—l

=L=xl-x —{Iﬂdx+f\/_]>

=1 =x1-%7 —{Il+cos' x}
=2 =xyl-x" —cos'x

Fally . 1= x? -lcos'l.t
2 2

Substituting in (1). we obtain

-1
[ Xeos x_l[i -3 _lm-lx]—%cos"x

2 2\2 2

(2x: - ]]
= cos t—— 1-x* +C
4
Ex 7.6 Class 12 Maths Questlon 10.
(sin ~'x)?
Solution:

Let ;= I[sin 'x]g-l dy

Taking (sin 'x)g as first function and 1 as second function and integrating by parts, we obtain

1= (sin'3) e 14 s -
~(sin" )’ - jzj]'“_x" xds
= x(sin™ 2} + fon 'x‘[‘j%}dx
(){ [

= x(sin ' x)’ +[~zm x 215" _IJ—

:x[sin" J4:)1 +241-x"sin x - jZd.x

s el

W= cb}

= x[sin" Ju:)2 +2J1-x*sin ' x-2x+C



Ex 7.6 Class 12 Maths Question 11.

X cos'x

Vv 1-x2

Solution:

xeos'x

Let 1= [

3

1-x"

-cos ' xdx

-2x
= 2 I\“ -x

Taking cos™ x as first function and [_—J as second function and integrating by parts, we obtain

1-x°

e el el
{ x| Z\Jf]_dx}
-3l

|:2w'l—x cos x+2r]+C
-x cm"x+x]+C

Ex 7.6 Class 12 Maths Question 12.
X sec’x
Solution:

Let 7 = Ix sec” xey

Sl
N

0
24J1-x cos x+j2dx}

,;‘to|| v 1 u||_

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

d 2
/ =rj-sec1xd‘c— I{{Ex} Isec' xdx}dx
=xtanx— J] -tan xdx
= xtanx +log|cos x| +C
Ex 7.6 Class 12 Maths Question 13.

tan ~'x
Solution:

Let /= I]-tan " xlx

! x as first function and 1 as second function and integrating by parts, we obtain

Taking tan
I= tan"xﬁdx—f [itan" x] _I.I‘dx dx
lx
= tan 'x~x— Z-Idx
=xtan~ x—— —dlx
1+x*

:xlan"x—Elog|l+x2|+C

1
=xtan'x——log(1+x*)+C
ylog(1+x7)
Ex 7.6 Class 12 Maths Question 14.
x(logx)?
Solution:
I = Ix[lngx]z dx
Taking (logx}: as first function and x as second function and integrating by parts, we obtain

Ex 7.6 Class 12 Maths Question 15.
(x*+1)logx
Solution:



Let 7 = I{x! +1)Iogxa5r=fx3 log x dx + Ilogxa'x
Leti=li+h . (1)

Where, [, = jxa logxdvand [, = Jlogxdx

I = sz log xcx

Taking log x as first function and x2 as second function and integrating by parts, we obtain

I, =logx~ Ixzdx—f{(%logx] J‘xldx}cir

P B
=logx-—- |—- —dx
- 3 ’[I 3

= ilogx—%( J-x‘?dx)

w ™, w

lugx—z +C, - (2)
I, = Jlogxdx

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

L= longlrdx—j{ilch) j'1~dx}

|
—logx-x— [~-xb
ogx-x Ix xex
=xlogx— j-ldx
=xlogx—x+C, -(3)

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

3 3

I :'%]vnngx—"%Hff,+x|mgx—x+C2

3 3
= %logx—%+xlngx—x+{cl+cz}

3 i
=X 4x Iogx—i—x+C
3 9

Ex 7.6 Class 12 Maths Question 16.
e*(sinx + cosx)
Solution:

Let 7= [e*(sinx +cos x)dx

Let f(x)=sinx

= f'(x)=cosx

ad= e {f(x)+ 7 (x)}ax

Itis known that, [e" {f(x)+ /" (x)}dv=e"f (x)+C

sl =e'siny+C
Ex 7.6 Class 12 Maths Question 17.
xe*
(14x)°
Solution:




= J- xe! 2 dx=je." 1f(x]+f'[:x}}dx

(1+x}

Itis known that, [e* {£ (x)+/'(x)}dx =€"f (x)+C

x

o X - .C

(1+x)° 1+x
Ex 7.6 Class 12 Maths Question 18.
e* (1+4sinx)
1+cosx
Solution:

_r[l+sin_1'
gt 222
1+cosx

L3 X 2 X X x

sin® = +cos” +25m cos

2 2 2

=‘3‘. = -

o X
2cos’
2

X x
sin — +cos
2 2

f . =
e SI1]2+CCIS

b | =

2 X
2cos
5

&

b | 3

(28]
L I—IIJ

1+ tan?

X
+2tan—
2

sec? —+2 lzm—}
2 2

|\.)'i't

2

o (14sin x) d

ea(Casns e lse-:2 X tan
(1 22

Itis known that, [e”{f(x)+f'(x)}d
From equation (1), we obtain

e"(1+sinx)
J (

¥ X -
de=¢" tan—+C
I+c05x] 2

Ex 7.6 Class 12 Maths Question 19.

x (1 __ 1
© (; x2>

Solution:



Letf = !Fe" [l—L,}ir
X X

1 e S
Also, let ;—f(x] = f'(x)= 2

Itis known that, [e*{f(x)+/"(x)}dx=¢"f(x)+C

nI=24C
x
Ex 7.6 Class 12 Maths Question 20.
(x—2)e*
(x—1)°
Solution:

.| x=3 [ x—1-2
J {{x_.r}"“ J {(x—lf}"‘”

Let f(x)=

N\
ke {(x—lf}dx_(x—ug“

Ex 7.6 Class 12 Maths Question 21.

e2Xsinx

Solution:

Letr= Ie"'r sin x dv

Integrating by parts, we obtain

[ =sinx fel"d_r - J{[ ic sin x] j-ez"dr} dx

. le e]r
= [ =sinx-—-— Jcosx-—a'x
2 2

=1 _esmx 1 jez" cos x dr
2 2

Again integrating by parts, we obtain

2x -
I= € smx ! Cl)S_YjE'E'TdI - J [ al cnsx] Je!"cb( dx
2 2 dx

e 0 =5 o
.t sinx 1 ey e I[—sinx]g dx
2 2

2 2

e -siny 1|e" cosx
=1I= —
2 2 2
Ty o= Ix
e 'sinxy e cosx 1
== _¢ cosx 1,
2 § 4
1 &¥.sinx e cosx
=>I+—I= =

4 2 4

3, esiny e cosx

4 2 4
Ix Ir
:”:i e’sinx _eTeosx | .
5 2 e
=1 =% [2sinx—cosx]+C

5
Ex 7.6 Class 12 Maths Question 22.

o —1 2X
sin 1 (125

Solution:

1
(1) (x-1)
Itis known that, [e"{/(x)+f'(x)}dx=e"f(x)+C

L Ie” sinxair}
2

[From (1)]



Letx=tand = dv=sec’ & d¥

~sin '[ 2x,]=sin '(M]=sin '(sin20) =26
1+x°

1+ tan® @

]
+x°

3 2x z _ 2
= Ism '{1 ]cfx: j20-sec ado —2]0-5:-: ado
Integrating by parts, we obtain

. d N o
2[9- Isecz 0d0 — {LEHJ Isec Hdﬁ}dé‘}
=2[5-mn9— [mnﬂdﬂ]
= 2[9 tan &+ Ioglcus HH +C
1

— [+ C
1+ a7 }

[
z;’xtan"x+210g(l+_\"’} 14+C

zz{x‘ran" x+log

=2xvtan ' x+ 2[—%log(1+x3)}+(‘.
=2xtan"x—lug(l+x2)+c

Ex 7.6 Class 12 Maths Question 23.
[x%?ex’dx  equals

(@ 1eX +c

) 3 +e’ +c

(© 1e¥ +c

() 3ex* 4 ¢

Solution:

Let /= jx"e'ldx

Also, let x* =¢ = 3x’dc=dr

=_e.-r.‘ +C
3

Hence, the correct answer is A.
Ex 7.6 Class 12 Maths Question 24.

Je*secx(1 + tanx)dx  equals
(a) e*Xcosx + ¢

(b) eXsecx + ¢

(c) e*sinx + ¢

(d) e*tanx + ¢

Solution:

Ie?" secx(]+ tan x) ey
Let 7= J'e'* secx (1+tan x)dx = fe' (sec x +secxtan x)dx
Also, let secx= f(x) = secxtanx = f"'(x)
Itis known that, [e*{f(x)+ f"(x)}dx=€"f (x)+C
Sl=e"secx+C
Hence, the correct answer is B.

Class 12 Integrals Ex 7.7

Ex 7.7 Class 12 Maths Question 1.

VI—R

Solution:



Letf = fJ4—_fdx = N‘(Z] —(x)dx

. — ¥ 5 & . | X
It is known that, j\fa —x"dx =E\J'a‘ —x" + —-sin 'Z4C
2 a

nI=2a-y +%sin '%+C

2

=X Ja_x* +2sin '§+C

Fa

Ex 7.7 Class 12 Maths Question 2.

\/1—4x2

Solution:

Let ] = J‘Jl—4x3dx= V) —(2x) dx

Let2x=¢ = 2dx=

:—Jﬂl —(r) dr

-

il a a X a 5 a . X
It is known that, _Na —x'dx:EJ.:.r' -x +?sm 'Z+C

a
1 > 1.
:I_E[E\,fl—r +551n .r]+C

=—1-7 +lsin 't+C
4 4

2: 1 —4x? +l$ln "2v+C
=%~.,"I—4x3 +%sin'1 2x+C

Ex 7.7 Class 12 Maths Question 3.

Vx2+4x+6

Solution:

Let [ = J‘ ¥l +dx+6 dx

= [No7 +4x+442 dx
= [J(x" +4x+4)+2 dx
= j‘||().'+2}2 +['u5]2 dx

It is known that, _Nxz +adx =%\«"f +a +%-|0g

x+\}x2+a2|+c

2 - -

:(x; ]\f_r2+4x+6+§log (x+ 2)+~.;'_r2+4x+6‘+c
2

:(x; ]\-'.r2+4x+6+Iog‘(x+2)+\"x2+4x+6 +C

Ex 7.7 Class 12 Maths Question 4.

Vx2 +4x+1

Solution:

Let /= |yx' +4dx+1dx
N

=I (x3+4x+4)—3d\*

= (x+2) ~(¥3) ax

It is known that, J'xfx2 —adx =%~fx2 —-a’ —%—lcg x+yx’-at|+C

(x; )\n' +4x+]——log|(x+2 J+Nxt +4x+1 ‘+L

Ex 7.7 Class 12 Maths Question 5.

V1—4x —x2

Solution:



Lcu:j l—dx—x" dr

R
= jm::‘x

= jﬂl(u@) —(x+2) dx

It is known that, _[\fal —x"dx =%Ja1 —x +%5in'I *iC

2 5
.’=(x%]\.fll—4x—x‘ +%sin '[xj;]w

Ex 7.7 Class 12 Maths Question 6.

Vx2+4x—5
Solution:

me:j ¥ +4x—5dx

= j i(xﬂ +dx+ 4]—9dx
= [N(x+2) ~(3) ax

It is known that, Jw{xz —aldx=%~fx2 -a’ —%- log x++x* —a® +C

!:(x+2]

; \.l'x:+4,1r—5—%la::,g|(x+2)+\.l'.1r2 +4x—5|+C

Ex 7.7 Class 12 Maths Question 7.

Vv1+3x —x2
Solution:

Let1= [fiv3e— e
«Jfi-{-ee -
K-
|53

. T Xz 3 & . %
It is known that. J‘\'/a'—x'drzz-.fﬂ'—x' +TSII1 'Z4+C
2 o

3
x— X
2 13 2
! > I+3x—x" + ><2sm Jﬁ +C
2
2x-3 = > 13, [2x-3
= l1+3x—x" +—sin +C
4 8 J3

Ex 7.7 Class 12 Maths Question 8.

Vvx2 + 3x

Solution:



Let/ = j\j:\-3+3xra’.r
:j x:+31+2—2dx
\ 4 4
AT
2 2

It is known that, j‘\fx! —atdx= %Jxl -a’ —a—z-leg x+yx’ =a*|+C

)
x+3 E
.'..-':T x3+3x—%log
3
= (h:' )\fx" +3x - %Iug

Ex 7.7 Class 12 Maths Question 9.

2
Ji+s

Solution:

Let f = j- f1+ J::;:h:; Ix,l9+ ¥ dv= ‘L I,}(3)2+x2 dx

+C

[1 +%j+ Val+3x

[x+ 1J+ Nat+3x

2

+C

It is known that, Ivllxz +adx =%~J‘11 +a +a—2_|(}g
. C
.'.f:%[%ﬁx‘+9+%log x+\l'.t1+9‘i|+{:

E 3 :
=% x+9 +5Iog‘x+\.ﬂx‘ +9

x+\.'x2+a:‘+c

+C

Ex 7.7 Class 12 Maths Question 10.
[VIFx2dx is equal to
@ 3vT+x2+ tlog[x + vVI+x2%[ +¢

® 2(1+x2)7 +c
3
© 2x(1+x2)? +c

(@ X y/TFx2+ 1x2log|x + VI +x2| +¢
Solution:
x+4/x7 +az|+C

It is known that, I\."Ial +xdy = %Jaz +x° 4+ % log

., X 1 =
I\n'|+x!(ir:;\|'|+x2 +5I0g;r+\.'l+3|c2 +C

Hence, the correct answer is A
Ex 7.7 Class 12 Maths Question 11.

[V/x2—8x+7dx is equal to
(a) %(.r—-al}\llxz-8.:+?+Iug|.:-—4+-s}x‘1—&r+1t+C

(b) ll(x-'--iw'xz ~8x+T+%N0g| x+ d+yxt -8x4+7|+C
() %(x-dhfx‘-lixﬂ-sﬁ loglx—4+vx2 -8x+7[+C
(d) %I.t—~4)w.|'xz—8x+7-%lag|x-4+ Vxl-8x+7|+C

Solution:



Let{ = [+/x* —8x+7dx
N

Y e e
= jﬂ'(.\‘ —4]2 —(3]2 dx

It is known that, I\fx" —atdx =§\fx3 —a —%Ing x+yxi-a* +C

o i,

ik
Vat—8x+7 —Elog

{x—4}+\l'xz—3x+ T‘+C
Hence, the correct answer is D.
Class 12 Integrals Ex 7.8

Ex 7.8 Class 12 Maths Question 1.

fabx dx

Solution:
It is known that,

h-a

r_f'(.r)dx = (!_1 - a)]iml[f{a] + _f'(a+ h] +...+ _f'(a + (n— l)h”, where h=
a == g
Here, & = a, b:b,and_f'(x) =x

.-.jjxdx:{b a]!u}l;[a ta+h). (a+2h). a+(n l]h:

:(h—a)limlﬁa+ a+a+ ..+a)+(h+2h—3}:—. +(n—1}h}—‘

s gy # fimes

.1
:(h—a]rl:|z:r?;|:na+h(] +2—3+...—(n—l}]_

i (n I}(n]\
—(h—a]llm— na+h'[?’>:|

L] 5!” l

=(b a]lim1 na+
v gy

n(n—1)h ‘

—(h—a]hr‘r'lE a+
o gy 2

(h—a)lim| a+

=(b—a]lim_a+ {n_l)[b_a}}

A n

Ex 7.8 Class 12 Maths Question 2.
5
Jo (x+1)dx

Solution:



Let = [ (x+1)d

It is known that,

_[bf(x)a“[x:(f:'—.:;r)limi[J.f'[lsJ-]+f(a:;r+.»':]...f[m+[.*:l—l]h)],'.:\;hcra:,;‘::E
@ e g n
Here,a=0.b=5, and f(x)=(x+1)
:}h:j_[}:é
nooon
[ (x4 1)dx=(5-0)lim - [f(o [ ]+ +f[(ﬂ 1) J]
1] l\lii’n
=5|imll+[E+IJ+,,{ ( " U]H
“_"cﬂ_ n n
:5Iiml_(l+l+l...l) [ +2—+33 An-1)> ﬂ
n—sx H L o lares n
=5|im'Fn+5{|+2+3 (n—l)l}
e L i
=5IimI n+5-(n_l}'1
wop|n 2
=5lim 1 n+M}
n>z | 2
=5lim I+E(1—l]i|
x| 20 n
=5[l+i}
2
=5|:1
2]
_3
)
Ex 7.8 Class 12 Maths Question 3.
f23x2dx
Solution:
Itis known that,
jj’ =(b- (J}lnn [f(a + f{a+h)+ fa+2h). f{a+(n—1)h”.whereh:b_a
n

Here,a=2,56=3, and_f(k ]:,'(
3-2 1

] n

=h=




n—sx: g

“iim le _(2]2 +[2 +.:j +[2 + i] +...[2+{_”; 1_)}?

- Iim—-f +{2=+[%T +2‘2-%}+..,+{(2): +{’;]}: +2‘2‘(";'}H
3

o f) e = (3-2)lim [.f'(2}+f[2+i-]+,f'[z+i]...f {2 +[n—]);-H

n—= jp

il (s nz oz IREEE. -
_1|1h1i”_f¢11r;+”1 {1 +22+3° +(n-1) }+n{l+2+___+{n I}}:|

Lo _4n+ Iﬁl{fr(n—]}ﬁ(f!n—l]}_'_xi{n(n—l]H

o n ] 2

1 1
] ”[]_n][z_n] dn—4
=lim—| 4n+ +

= 6 2

=I|'111|:4+ i []— ]}[2— i j+2—2:|
n—m 6 n n n

=4+E+2

19

3

Ex 7.8 Class 12 Maths Question 4.
S (x? = x)dx

Solution:

Let /= f(x3 —x}dx

= f.rz dx — fxdx

Let/ =1, 1, where ], = ['x’dvand I, = [ xds (1)
It is known that,

j‘:f(x)a'x=(b_a)ligln[f(a]+f(a+h]+f[a+(n-1)h)} whereh:b_Ta
For [, = J‘: xldx,

a=Lb=4, andf(x)=x’

ue
noon

B i 2 2 2
=I|'111l (2:+'"'+22)+[[1J +[E] +_..+[n—_l] }+2-2-{l+2+—+...+(”—
gy o times H n H non n



1 =J'I"x’dx :(4—1}!31:L[f(1)+ S(Uh)+ o+ f (1+(n=1)h)]
=3!|{_E130%_13 +[I+%T+[] +2-%T +...(] +@T:|
=3.|,{_.nll:12 +{]2 +[E]2+2‘§]»+...+{12 +[("_]]3T+2'{H_I)'3H

— 3Iirn—_(Fﬁ:I.,L.|’.1;L13)+[%T{l2 +2° +,,,+(H—])2}+2-%{]+2+...+(ﬁ—1)}i|

3,@;;;{(”'}@@"'3}{{(”;)(“3}}

=3Iiml n+g—n[l—]—][2—l]+ﬂ}
wvo | 6 " n 2

=3Iim[l +3[1-l][3_l},3_3]
i 6 it i n

=3[1+3+3]
=3[7]
I =121 «(2)
Forl, = _rxdx,
a=1b=4, andf(x)=x
_4-1 3

S h=" =2
n n

A =(4—1}]|i_{r:£[j'(l]+f{l+h)+_.,f(u+(n—l]h]]

:31ilq£[|+{|+h)+...+(l+(n-])h}]

:SLEqi[H(]+%J+...+{I+{n—l]%}]

=3|iml“|+1+___+|)+%(l +2+...+(n—1)}:|

L ] o times

o
unt] (]
=3[1+%}

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

1=p+n,=21-2-2
: 2 2

Ex 7.8 Class 12 Maths Question 5.
f_ll e*dx
Solution:

Let/= [ e'dx (1)

Itis known that,

a

I:f(x)akz(b—a)m :i[f[a]+f(a+h)...f(a+[n—l]h)], where h="2=

h
Here,a=-1,b=1, zmdf(x)=:::I
I+l 2

Sh=——=—
H n



-'-f=(1+l}1i_131§[.f(—1)+.f'[—1+%)+,r'[—|+2-%}+...+;‘[—1+{”;']EH

-2 | I -+22) (11
—2Ilm— ey +e Y e LE

Hv g

1 Tood 5
=2lim—|e ' {1+e" +e" +e" +e "
e

1?1_]
=2lim—| —
= " J—l
er
J1_
=g ><2]lml £ - 11
n"-."'-n —=]
L é"
"x2(e?-1)
B I
e" =1
lim %2
r_—,n 2
' n
2(e* -1 A
=e’' { } im| £ =1 -1
2 k=l Ji"
et -1

Ex 7.8 Class 12 Maths Question 6.
j;;l (x+ e2x)dx
Solution:

It is known that,

jh_f-(x}dx (h-a)lim [}'(u +f [ct+h)+ +f [._rH—( -1) ]] Whereh:b_”
a am .
Here,a=0,56=4, and f (x}=x+e
}"r—4 U:i
non

= [ (x+e*)ax= (4-0)lim J—:[_{(U]+,,I"(h)+,!'(2}1)+,_.+_f'((n—l]h)]

Lr.l n[(o"'cu]"-(hﬂ'*'"}+[2h+e”"]+,,_+{(n_1);_,+ez[-; n.-_ﬂ

IH'I

"

_411m[ (e ) (2hee )4t {n-1) e ]
h+2.ﬁ'+3h+ A(n- |)h}+(1+clh+eq,-,+"-+(J2[nr ua.-}]

O e _1
=4lim—| hr ]+2+,,_ n—1)+
nam | { )} [(“M—IJ]

_,! —1 2w
—4limL (e ), -
Ll 2 e -1

Class 12 Integrals Ex 7.9

Ex 7.9 Class 12 Maths Question 1.



f_ll (x+ 1)dx

Solution:
Let = [ (x+1)

J-[x+1) dx =§+I=F(I)

By second fundamental theorem of calculus, we obtain

I=F(1)-F(-1)

Ex 7.9 Class 12 Maths Question 2.
31

[y sdx

Solution:

m;:i—dx

X
j-ldx= |0g|x| = F{.t)
x
By second fundamental theorem of calculus, we obtain
1=F(3)-F(2)

= log[3|-log|2] = |0g%

Ex 7.9 Class 12 Maths Question 3.
JiZ (4x® — 5x® + 6x + 9) dx

Solution:
Let = f(4x‘ —5x° +6x+ 9

[(4x ~5% + 6x+9)cir = 4[%) —5[%3]%(%]”’(’?)

3
=x —5'3—r+3x’ +9x=F(x)

By second fundamental theorem of calculus, we obtain
I =F(2)-F(1)

5-(2) . 5(1) .
r:{z‘-%m(z}zw{z)}—{(l) _(T}+3(|}-+9{|]}

:[I6—410+I2+ IS]—(I - 2 +3+9]

=|6—ﬂ+|2+|a—|+§-3—9

Ex 7.9 Class 12 Maths Question 4.

f0_4 sin2x  dx
Solution:



Let/ = fsin 2xelx
—one?
j'sinzxdxz[ '“'J;“XJ=F(.:)

By second fundamental theorem of calculus, we obtain

I= F[%]—F{D)

1
=——T3052[—]—c050]
2 4
=——[cos| — |—cos0
2 2

Ex 7.9 Class 12 Maths Question 5.

Jo? cos2x  dx
Solution:

Let/ = j cos 2x dx

!-cus 2xdx = ( sin2x ]

= F(_‘r)

By second fundamental theorem of calculus, we obtain

I= F[%)—F(O}

g

[sint —sin0 |

b | = D | = b | -

[0-0]=0

Ex 7.9 Class 12 Maths Question 6.
f45 e*dx
Solution:
Let] = Ie‘rd\:
J‘e"dx =e" =F(x)
By second fundamental theorem of calculus, we obtain
I=F(5)-F(4)
:'?5 _84
=¢*(e-1)

Ex 7.9 Class 12 Maths Question 7.

f0_4 tanx dx
Solution:



n

Letf = L‘ tan x dx
J-lan.v:dx = —loglcos x| = F(x)

By second fundamental theorem of calculus, we obtain

/= F[%J—F{O)

T

=—log|cos—
BIc%

+log |cos 0|

2

=—Icg(2)_;

=—log|—={+logl]]

1
=—log2
> £

Ex 7.9 Class 12 Maths Question 8.

ks
[+ cosec  xdx

Soslution:
Let /= j_‘cosec xelx
L]
!-C(]SEC x dx = log cosec x —cotx = F(_'r]
By second fundamental theorem of calculus, we obtain
=53 1(3)
+ 6
=log cosecn—cutﬂ‘—lag
4 4
=log \E—l‘—log‘z—vﬂ
log NG
2-3

Ex 7.9 Class 12 Maths Question 9.

1 4
h 7=

Solution:

bLS T
cosec— —col
6 6

dx

u:u:]j i
1-x°

f de :sin'x:F(x)

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

Ty
2

3| =

Ex 7.9 Class 12 Maths Question 10.
1 dx
0 1+x2

Solution:

mezj: d

1+ x?

e
J-]+x3 = tan .r-F{.rjl

By second fundamental theorem of calculus, we obtain

I=F(1)-F(0)
=tan']{l]—tan" (ﬂ}

i

4



Ex 7.9 Class 12 Maths Question 11.

3 dx
2 x2-1
Solution:

dx 1 x—1
———=—log|—{=F(x
I‘ 2 gx+l‘ ( ]

By second fundamental theorem of calculus, we obtain

I=F 3}—F
=l Iog —l og i I:|
2] T|3+1 2+1
- Iogg‘—bg lH
2l T4 3
= : IJ.:rg;1 —]ogl]
2 72 3
_1 .og”’}
2 "2

Ex 7.9 Class 12 Maths Question 12.

ks
Jo? cos*xdx
Solution:

Let /= I;coszxdr

ICliﬁlxzfr: J‘(l+c&)s2x} :x+51n2x: ][I+SI"2x]:F{x}
2 2 4 2 2

By second fundamental theorem of calculus, we obtain
bl o
I=|F = |-F(0
[/3)-+o0)
=l{[£_ sinn)_[m_ sinﬂﬂ
2(42 2 2

1
T2
?l'
T4

(SRR

+D—0—0}

Ex 7.9 Class 12 Maths Question 13.
dx

X
2 x2+1
Solution:

Let ] = f%zx
x +1

12 |
-“xzx+l dx:E ,[xl il dx:ilog(HxE): F(x)

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

1

2|:I0g(l+ ] 10g(l+{2 )]

2[Iog(llﬁ)] log (5 ]]

1. (10 1
=—log| — |=—log?2
2°g(5} 2 ¢

Ex 7.9 Class 12 Maths Question 14.
fl 2x+3

5x2+ 1
Solution:




Let/= _E“j*jl
2x+3 2x+3)
I5x2+1 B I'u +1
j|0r+|5
EEETY
:_j l(h: J ”

5x° +I j 5x° +1
43

__J l[]x

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

_]1 3 1

_{5.]0g(5+l)+£tan [\E)} { Iog(l)+ftan (0)}

1 3 a
=—logb+—=tan /3
5 J5 ¥3

Ex 7.9 Class 12 Maths Question 15.
fol xex dx

Solution:
Let/= 'Exe":dx
Putx’ =t = 2xdv=dr

Asx—=0t—0andasx —= 1.1 —1,

oA =% _Ee‘a‘.r

By second fundamental theorem of calculus, we obtain

I =F(1)-F(0)

1 1
=le Ll
2 2

|
=—(e-1
o)
Ex 7.9 Class 12 Maths Question 16.

fl x2+4x+3 +4x+3
Solution:



Let 7= _[— e
X +4x+3

Dividing 5x* by x° +4x +3, we obtain

1= fls- 20is
Tl +4x 43

2
I=5-1, where [ = [-2X 1>
PxT+4x 43

Consider /, = ‘[de
Fx+dx+8

Let 20x+15=Ai(f +4x+3)+B
v
=2Ax+(4A+B)
Equating the coefficients of x and constant term, we obtain

A=10andB=-25

2 2
4
= 1,210 [ g o5 e
$xT+4x+3

|J1'2+4_‘(+3 :
Letx’ +4x+3=t
:){2x+4)dx =dt

=1,=10 —-25J'{ T2ye

e
_Iﬂlngr—ZS[ lng(%}]
X

=[1010g(x* +4x+ 3}} —25[—I0g[f+]ﬂ

x+3

=[10Iugli—IUIUgS]—25[%lUg%—]§lug%}

= [Iﬂlog{5x3)—I(]Iug(4x2]]—§[lug3—1ug5—|0g2+|0g4]

=[1010g5+ll[]lug3—10h)g4—lDIogZ]—?[IogB—lngj—lug2+lng4]

=|:10+%}I0g5+|:—I0—?:|lug4+[l(]—%:|lng3+|:—lﬂ+%:|lng2

=£Iog5—4—Iug4——lug3+—lug2

Substituting the value of /4 in (1), we obtain

45 55 3
I=5-]—log——-—1
[ ®372 gz}

5 3 3
=5-=|9log——log—
2|: B4 52}

Ex 7.9 Class 12 Maths Question 17.
fo* (2sec’x + x* 4 2) dx

Solution:



letl= -[:(Eseczx+x3 +3}dx
J'[zscc’ x+x"+2]d»c= 2tanx+%+2x =F(x)

By second fundamental theorem of calculus, we obtain

I= F[E]—F(D)

:[[Etan£+%[g]4 +z[ﬂ]—(zmo+o+o)}

Ex 7.9 Class 12 Maths Question 18.
S (sin?% — cos?3)dx
Solution:

Let ] = f[sinzé—coszéjdx
= —‘[' cos” X sin” E]dx
2 2

= —‘['cusx dx
jcosx dr=sinx="F(x)
By second fundamental theorem of calculus, we obtain

I=F(rn)-F(0)
=sinm —sin(
=0

Ex 7.9 Class 12 Maths Question 19.
J-Z 6x+3 dx

x2+4
Solution:

L”_‘L6x+3

J'fu+3 3J2f+lcir

B

:3{ 2x (i\’+3jx2+4

= 3]1‘13(){1 +4)+%tan" % = F{x}
By second fundamental theorem of calculus, we obtain

I=F(2)-F(0)

5 -
{BIOU(”? +4 += tan' 3 JL 1log([}+4]+§tan'l(g]}
3
2

=3log8+ tan'l—1]0ﬂ-4— tan ' 0

3
=3log8+ —3log4-0
. 2[4j g

8 3m
=3los| — |+ —
E‘(J 8

3m
=3log2+—
5 8

Ex 7.9 Class 12 Maths Question 20.
1 1 TTX
Jy (xe* + smT) dx

Solution:



Let] = _C[xe +sin %)dx

o d —COSE
I[xu" +sin—]d\-: xj-e"dr— j [—3.] j‘e"a{r de+
4 elx T
4
=xe' — J'e"dx—ijgos—x
s 4
. . dm ox
=xe —¢ ——Co5—
n 4
= F(x)
By second fundamental theorem of calculus, we obtain
I=F(1)-F(0)
b1
={I.e' -2 - 4cas ﬁj—[ﬂ.e" -’ - 4cost}]
\ T 4 |
—e-e- 4( : J+l-}—‘.1l
T 'JE k18
4 242
= ]¢—=—
bis n

Ex 7.9 Class 12 Maths Question 21.

{1‘/:;’[ % equals
a) —%
(b) n—g
@ &

12
Solu(;ion:

x -1 . — .
IK =tan”' x=F(x)

By second fundamental theorem of calculus, we obtain

Iﬁl_‘:i3=r(\f§]—r'(l)

1 [

3—tan'1

=tan"

m T

"3 4
=T
2

Hence, the correct answer is D.

Ex 7.9 Class 12 Maths Question 22.

Solution:




dx dx
I4+9I3=J{2f1{3xﬁ

Put 3x =t = 3dv=udl

, N
”jpf+ﬁxf_3%2f+f

=K(x)

Hence, the correct answer is C.

Integration Class 12 Ex 7.10
Ex 7.10 Class 12 Maths Question 1:

£x3x+] dr

Solution:

x
r ——dx
b x +1

Letx’ +1=¢ = 2xdx=dr
Whenx=0ft=1andwhenx=11{=2

.,L(i‘(’ = l Aﬂ
¥ +1 27 ¢
1 2
= E[lug |1‘|]1
1
=—|log2-logl
Sllog2-logl]
1 log2
2
Ex 7.10 Class 12 Maths Question 2:
I: ,x dv
X +1
Solution:
f%dr
b xm+1

Letx* +1=r = 2xdx=dr
Whenx=0t=1andwhenx=11=2
;Eﬁiﬂkzlfﬂ
¥ +1 24 ¢
1 2
= [loglr ]
= ;[lugZ—logI]

1
=—log2
5 g

Ex 7.10 Class 12 Maths Question 3:



L: m cos’ pd

Solution:

Let]= L’ Jmcosj.pﬁdrj = E\m::ns‘écos#dqﬁ
Also, let sing =1 = cosg¢dg = dr
When ¢=0,7=0and when ¢ =—, 1=1
.‘.I=J:Jf[l—f]2d:

=J::Iﬁ T+ =26 )dt

5 &
J:|:f2 +I:—2f2}/!

1

l-J|=l

i
TERER
HERNTINA
2 2 2 4
2 2 4
=—4———
37
_154+42—|32
231
_ o4
T 231

Ex 7.10 Class 12 Maths Question 4:

L; \Jsing cos’gdg
Solution:
Leti= _Ez Jsingeos' g de = _Ez JJsing cos'g cos g dg

Also, let sing =1 = cosgdg = dr

When ¢ =0, /=0 and when ¢ =—, 1 =1

o= ‘E Jf[l—:’]zdt
=£;Iﬁ{l+r*—2r2)dr

1 @ 57

f +1E-27 Wt

N|=i

oz
IJI -3

1
!
=LLE
2 2 24
2 2 4
EERTEE]
_154+42-132
- 231
_64
231

Ex 7.10 Class 12 Maths Question 5:

rsin '( zxj]aft
) 1+x°

Solution:




Let f = £sin '(]hj]a{\‘

+X

Also, let x = tan8 = dx = sec26 do

When x =0, 8= 0 and when x = 1, 9:%

I= _[* sin '[ﬂ]sec: odo
0 1+ tan” #

= L%in" {sin 245’}5(-:(:2 a4
= f 26-sec’ 0dO
=2L1.9-sec2 0do

Taking@as first function and sec26 as second function and integrating by parts, we obtain

I= 2{3};&:3 6d6 - {[ia] fsec? Hdﬁ}dﬂ}l
dy

0

i

:2[9mn9—.[tan9d9};

- 2[.9 tan# + I0g|cos&'|:|5

=2 Etam£+1og
4 4

cosg‘ —log cosﬂq

_:r[ |
=2 —+log| — |-log]
_4+0&(\E] og,}

!
=2(—=—=log2

n
=;—1032

Ex 7.10 Class 12 Maths Question 6:

fsin '[ zxj]cﬁr
J 1+x°

Solution:
Let ] = £sin '( 2qud\t
1+

Also, let x = tan@ = dx = sec20 dg

Whenx=0,6=0andwhenx=1, ﬂ:%
I= .[4 sin '[ﬂ]secz ado
d l+tan” &
= .Ij‘sin'1 (sin 26'}5(-:(:2 ado
= L* 26-sec’ 0d0

:21:‘63-52026'4:."9

Taking®as first function and sec?8 as second function and integrating by parts, we obtain



x
4

1= 2|:9Jsec2 0de - {[%5] Jsec? Edﬂ}dﬂ}

=2[9 tan & — j-tanﬁ'dﬂ]g

]

=2 [.9 tan 6+ log|cos HU:

=2 E1:an£+log
4 4

cosg —log|cos O@

T 1
=2|—+log| — |-log]
_4+OE(\E] OEJ

E!
=2 ———log2

T
=;—log2

Ex 7.10 Class 12 Maths Question 7:
fxm'_r+2 (Pul x+2 =!J]

Solution:
_C v x+2dx

Letx+ 2 = 2 = dx = 2tdt
Whenx=0, ;= /2 andwhenx=2 t=2

w [aeede= [} (¢ -2 2ua
= 2_[;{;3 —2}’:1:
= 2&(;* - 20

_a L2
573,

_o[32 16 42 a2
5 3 5 3

bs—su-uﬁueﬁ}
15

=)

15

:16+3\E]

16(2++72)

15
_|6J§(«E+|)

15
Ex 7.10 Class 12 Maths Question 8:

fx\u'x+2 (Pu[x+2=fj]

Solution:



fxﬁdx

Letx+ 2 = 2 = dx = 2idt
Whenx=0, ;=2 andwhenx=2 =2

o [l 2an= [ (-2 2
=2[ (F-2)d
- 2[;5(;* -2 e

zgf_'_&}
5 3 1g

[32_16_42 42
57375 3
'96—30—12J§+20ﬁ]
15

=)

15

:I6+8J5}

16(2++2)

15
_|6v’E(J5+|)

15
Ex 7.10 Class 12 Maths Question 9:

< .
sinx
L3 —lx
l+cos” x
Solution:
..
sinx
Lz —dx
l+cos” x

Letcosx =t = -sinx dx =df

Whenx=0 t=1and whenng.rzﬂ
:),(2 smx2 = ) a’r\

" 1+cos” x I+1°
:—[lmf'r]‘l'
:—[Ian"ﬂ—tan"l}
{4

4
_‘ﬂ:
4
Ex 7.10 Class 12 Maths Question 10:
L2 smxj dr
l+cos” x
Solution:
L3 smxj dr
l+cos” x
letcosx=t=-sinxdx=df
Whenx=0t=1and whenx:g. t=0

" sinx v df

f~—2dx=— =

' 1+cos™ x 1+¢
=—[lan".f:|:F
:—[Ian"ﬂ—mn"l}
{4

4
T

4



Ex 7.10 Class 12 Maths Question 11:

2 dx
S

Solution:

d dx
fx+4x—xz - f—(xz -x-4)

Let x-%:rz)dx:df

Let x-%=r=> e = dit

Whenx=0,r=—% andwhenx:ll:%

e dx g et
- 2

RGN

L

—lep T N T
7 T
1 8'17+3+4J1_7
17 |17+3-4417
| 8'20+4Jﬁ
17 | 20-417
1 5+Jl_'?
=—Ilog| ——
17 5,17
1 [(5+17)(5+417)

17 25-17

1 '25+17+10J1_?]

17 8

1 42+10J1_7]

17 8

1 2143417
=—log| ————
17 4

Ex 7.10 Class 12 Maths Question 12:

2 dx
| Syt

Solution:




fx+jx—x"=f—( 2Ei—él]
_r ey
—(.‘;2—;\:+JJr
:f (:&2 1
_[[x'z] '41
dx

Let x—%:tzb dx = dt

Whenx=0,r=—% andwhenx=2,f=%

H dx

.[u xlfl_?

(57

2 2 2
3
7,
= ! log 2
[N7) T
2 2 .
] 7.3 M7 1
L ljog2 2 "2 2
17| W17 3 W17 1
2 2 2 2
1 Jﬁ+3_]0 J17-1
7| T T+
—Llug“'ﬁ”x’“ﬁ“
7 T 17-3 7 -1
R 108'17+3+4Jﬁ
N7 [17+3-417
_th'zm‘w’ﬁ
N7 20-417
1 5+J]_'?
=—log| ——
17 5-J17
[(5417)(5+-17
I ()] )]
17 25-17
1 [25+17+10417
= log| T
7| 8
1 42+10417
7 8
1 21+ 5417
=—=log| ———
Nt 4
Ex 7.10 Class 12 Maths Question 13:
[ dx
132 +2x+5

Solution:



f dx L( dx L dv

12425 +5 x3+2.t'+1]+4

2

(x+l): +(2)

letx+1=f=dx=dt

Whenx=-1t=0andwhenx=1 =2

[l( dx j, dt

x+1) +(2) Ty

ot

=|—tan' =

2 24,

=ltan"]—ltan"0
2 2

Y .
214/ 8
Ex 7.10 Class 12 Maths Question 14:

[ dx

1% +2x+5

Solution:

£ dx L( dx [. dv

13 4 2x+5 ,\‘3+2_r+1)+4

2

(x+ l): +(2)

letx+1=t=dx=0dt

Whenx=-1f=0andwhenx=11=2

. [ dx :I: df
Yx+1) +(2) VE+2
4]
=|—tan —
2 24
] U |
=—tan  |-—tan" 0
2 2

:l(zjzz
214 2

Ex 7.10 Class 12 Maths Question 15:

2] 1 o
_r[;—?]e dx

Solution:




f[l—%]e“dx

x 2x

Let2x == 2dx=df
Whenx=1t=2andwhenx=2 =4

f[i-zlljez-fm;g(f—ﬁ]m
:E(;I—!L:]e’df
Let }:f(f)

Then. /" (1) = —lz

i

= [(1- 4 Jea= Lo L@ roa

Ex 7.10 Class 12 Maths Question 16:
f[l—%]e:"dx

x 2x
Solution:
f[l—%]e:"a’x

x 2x
Let2x =t= 2dx = dt
Whenx=1,t=2andwhenx=21t=4
el Y, 1p(2 2Y,
o r[fzf)e cﬁr—zj:(! Irz]ea'r

= '[‘(—I—é]e'd:
“\f I

Let }: 7(1)
'I‘hen.f'(.!}=—L2

= _E(: —:2 ]e';f = fe’ [ £(e)+ (1) ]de
=[er(0)];
1]

eJ
er
t
4 2

1(61—2]

4
Ex 7.10 Class 12 Maths Question 17:

: x-x' P
The value of the integral F[ . ] i 18
T X

Solution:



(x=x)

Letf= |—de
3 X

Also, let x=sin = dy=cos@dE

When x = é B=sin"' [%] and whenx=1. 8=
a

|3

: (sinB—sinFEl)%

== -[;. . cosBdB

(4 sin'@
1

=_L ! — cosfd0
3] sin’ 0
1 2
_ -[: J_(ﬁmﬁ}: Eu:sﬁ)-' c0s8.d6
St 2| sin” @
! sl
G _(sme} (cosB); -

-[ ‘2] sin”Osin’ 0

5

z oy
= L (cos ) cosec 040

3

I I|1-| =
il (sinB)

ol |' '1“’“‘9]? cosec’d 0
Let coté = t = - cosec26 db= dtf

3
When # = sin 'GJ t =242 and when 8 = g =0

sI=- J:IR[IF{#

3
==[l6
HD
=3x2
=6
Hence, the correct answer is A.
Ex 7.10 Class 12 Maths Question 18:

; x=x'P
The value of the integral 1'1‘( - ) 18
] X

Solution:



(s-2)
Let/= [~—Ldr
3

Fl
X

Also, let x =sinf? = dx=cosHdO

Whenx= ; B=sin"' (%] and whenx=1. 8=
hl

[

" (sinEl—sin':El)é

=/= _[ (m e cosfdo
1 1
z sin @) (1-sin’ 8)°
= E_I.I.l()(—m]cosﬁdﬁ
o 5N

i -
i .(Slnﬁ)-(*u:s&})-' c0s8.d0

-{|‘| sin” B
[ (sin0):(coso):
B -{ 3] sin’@sin’0®

E ) p
= L (cos ) cosec 040

T

w!(3] e e
il (sinB)

056 6

ol |' "ﬂ““‘E‘F cosec’0d0
Let cotf = { = - cosec28 db= dtf

Y
When # = sin '[%J =242 and when f = g =0

== J:'ﬁ[r)édr

3
==[16

1]
=3x2
=06

Hence, the correct answer is A.
Ex 7.10 Class 12 Maths Question 19:

If f(x)= [ rsintdh, then f'(x)is
A.cosx+Xxsinx
B. x sinx

C.xcosx

D.sinx+xcosx
Solution:



f(x)= _[f:sinrdr

Integrating by parts, we obtain

f(x)=t [ sintdi- E{[%r] Isinmf}m
=[t(~cost)] ~ [ (~cost)dr

=[~tcost +sint],

= —XCOSXx+sinx

= f"(x)= —[{x(—sln x)}+ cosx]+ cos x
=XSINX—COSX+COSX
=xsinx
Hence, the correct answer is B.
Ex 7.10 Class 12 Maths Question 20:
If f(x)= [rsinedh, then f'(x)is
A.cosx+xsinx
B. x sinx

C.xcosx

D.sinx+xcosx
Solution:

f(x)= _[:':sin tdlr

Integrating by parts, we obtain

j'[x):f_csinrdr— f{[%rj J'sin edr}dr
=[#(-cost)] - E(—cos)‘)d{

=[-tcost+sint],

=—XCOsx+sinx

= f'(x)= —[{x(—sln x)}+ cosx]+ cos x
=Xsinx-cosx+cosx
=xsinx

Hence, the correct answer is B.

NCERT Solutions for Class 2 Maths Integration Class 12 Ex 7.11

_L’ cos® xdx

[= E0052 xelx (1)

:!=Ecosz[g—x]dx‘ (ff(-‘t)d-'f=ff(”_x]dx)
== ‘[?sinz xelx -(2)

Adding (1) and (2), we obtain

27 = L [sin2 x+cos’ x)dx

=2 = _[fldx
=20 =[x];
—27==

2

=7==
4



Ec051 xdx

I= ﬁcoszxdx (1)
=>1I= Ecosz[g—x]dx (_[?f(x)dx=ff(a—x]dx)
=1= Esin2 xdx (2)

Adding (1) and (2), we obtain
21 = E (sin® x+cos® x)dx

=2/ = L I-dx

=20 =[x]:

=2/==

=1I=

Sln
I \Sin x ++/cos x

‘[ emx ;
> smx+v‘cosx
Let7=[Sinx 4 (1)

o Jsinx ++/cosx

i)

i can o L S
_ i _eos
e -@)
Adding (1) and (2), we obtain

2 = I \'SII'IX-F\I'COSI

V‘EII'IJ('?'\J'LO‘-I
=2 = Eldx

=20 =[x]:

—27==
2

=7=2
4

Slrl
'[ Wsinx ++/eos x



j Jsinx

[ —

L Slnx+m
Vsinx

Let /= —dx

o Jsinx +cosx

. [n ]
= sin —-X
Iz 2

7= i
" Jeos + 4/sinx
Adding (1) and (2), we obtain

= I ‘H'S'"I+\fcosx
ozt doosr

=2= Eldx
:2,':[;]5
—27==

2

=7==

3
j‘; sin? xdx
» 3 3

sin? x+cos? x

3
H sin? x
Let /= Ijﬁfﬁ
sin® x +cos® x

sm x+cos’ x
Adding (1) and (2), we obtain
3 3

*sin? x+cos?x
U= |P——

sin® x+cos® x
=>2f=f1dx
=21 =[x]:

—=27=X
2

* sin? xdx
.l‘: 3 3

sin? x+cos® x

T

3
L
= SM‘I"[ —x)
P— 2 d

A1)

(2)

(1)
(17 (x)as = [ £ (- 5)cs

-(2)

(I r(x)as=[ r(a-x)ax)



=]
Letfz[jﬁdx (1)

) 3
sin? x+cos® x

=1 —~ :H-G_XJ — (77 (x)x=[ 7 (a=x)at)

=
® cos'x
=F—d
=>1=|: _ -(2)
sin® x+cos? x

Adding (1) and (2), we obtain

3 3

2] = zsm;xﬂms;x .

sin? x+cos’ x
:2;:1}10&
=2I=[x]z
=2/="

2
::>J’=E

4

.
I.etfzfoz%dx (1)

sin? x +cos® x

. f[n J
. sin” 2—x
=1=]; N HE: - (Lf(x)dx:-‘-uf(a-x]dx)
sin [z—xjﬂm [Z_x]
3
b cos’ x
e e e -(2)
sin® x+cos? x
Adding (1) and (2), we obtain
3 3
2] - zsm;x+c~35;x »
sin® x+cos® x

:>2f=fldx
:2;:[:;]{%

=27=Z
2

_lf cos” xlx
sin’ x +cos’ x



T gostx
=|*——dx
Let! '[“ sin® X+ cos” x 0

® cus’[g—x) , .
=r=fi—— T (Lf(x)dx=£lf(a—x]dr)
sm’(z—x]+cos’{2—x]
R R L -(2)

© sin’ x+cos” x
Adding (1) and (2), we obtain
* sin’ x +cos’ x
21 = z_i—gdx
sin” x +cos’ x
=2/= _[f 1 e
=27 =[x|;

—2/==
2

—r==
4

,E cos” xedx
sin’ x +cos’ x

* cosx
=|?—/——m—ix
Let] -[“ sin’ X+ cos® x 0
cus’[ —xj
5 2 . .
=0l e (Z) (7= [, 1 ta-5)a
sin’| S —x |+cos’| S -x
2 2
L = 5
—f=fz_SMX -(2)

% sin® x+cos’ x
Adding (1) and (2), we obtain

> sin’ x +cos’ x
2f = [ 30 XTO0S X
sin’ x +cos’ x
x
=27 = _(fldx
=2l =[x]2
=2/==
2

:!:E
4

[;|x+2|d_r
Let 7= [ |x+ 2

ltcanbeseenthat (x+2)=0on[-5-2]land{(x+2)=00n[-2, 3]

et =7 (xe2pes [ (ve2)as (I r@=[ r+]'r@)

2 -2 1 5
T=—|Z yox| +| X 42«
_2 -5 2 -2

=- %+2{—2}—%—2(—5}1+{%+2(5)—%—2(—2]}

=- 2—4—§+10]+[§+10—2+4}
| 2 2

=-2+4+ E—10+£+10—2+4
2 2

=29
f{ |x+ 2| dx



Let 7 = [ |x+2)dc

ltcanbe seenthat(x+2)=0on[-5-2]land (x+2)=00cn[-2, 5]

P (x 2o (x4 2) e ([:’f(x]=£'f(x]+f’f(x))

.-
fge] [—m]

[ 2y +7(—?) }F?_n(s)—(_j)_—z(—z]}

25
[” 4—?+10}+[—+10—2+4]

—2+4+—5—10+ 5+10—2+4
2 2

~f=

=29
f|x—5|dr
Let/ = [[|v—5|dx

Itcan be seenthat (x-5)=0on[2, 5]and (x-5)=0on [5, 8].

1= [~ (v=3)de [ (=) (117 G)=[ )+ 7o)

25 25
=—{?—25—2+10]+[32—4U—T+25}

~9
[x(1-x) e
Let/ = [ x(1-x) dv
w1 = [(1-x)(1-(1-%)) ax
= [(1-x)(x) @
- (e

:{;;_;;] [ff(x)‘ﬁ:ff(a—x]dr)

1 1
o]
_ [r.:+ 2)—{n+1)

(n+l){n+2)
) 1
(n+1)(n+2)
Ex(l—_r)" dx
Let/ = [ x(1-x)"dx
wd=[(1=x)(1-(1-%)) ax
= £(l—x)[x}?dx
= f](x" —x"")dx

{=2] ([tepe= L tem1a)

S e
_ (n+2)—(n+l)
[n+l){n+2)

_ 1
(n+1)(n+2)



_[; log (1+ tan xdx

Lel.’:_l'flog (1+tanx)dx 1)
o =L;1ng |:1+tan[g—xI|dx U:f(x)dx= L:'f((:—x]dx)

n
® tan — —tanx
:>!=jn"]0g I+—H dx
: l+tan4tanx

= 1—tan x
={=|*log ¢1+ b
j" g{ ]+lan}d

=1=|*log 2
v 7 (1+tanx)

=/ =L::10320&—J.5|og [l+ tan:r)dx
=1 =j£|0g 2ax -1 [me (l)]

:>2!=[xlog2]5

::-21=§I0g2

:‘»!:%Iug2

Elog {1+ tan x Jelx

Lel.’:_l'flog (1+tanx)dx (1)

oo =L*]0g |:1+tan[g—x]i|dx U:f(x)cbr:j-t:'f(a—x]dx)

n
® tan ——tanx
:>!=jn"]0g I+—H dx
: l+tan4tanx

= 1—tan x
== |*log {1+ I
j" g{ ]+lan}d

=1=|*log 2
v 7 (1+tanx)

= =_L"I(J,g2a§|r—.|.n4 log [l+ tan:r)dx

=1 =_L“|0g 2ax -1 [me (l)]
:>2!=[xlog2]5

::-21=§I0g2

=1 =g|0g2

fxw.-'rZTxdx



I.etf:fllzxﬂdr
1= [ (2-x) s (77 ()= [ 1 (ax)at)

Il
[

3
82 82
R
402242
N 15
1632
T

fxmdx
Letf= _{TIJE——xdr
I :J':[Z—x]xf;d.\' (LTf(.r)a& =_[Tf(a—x]dx)

Il

2 [
=
th
ol
[
=
"l
s-:E

]

_82 82

3005
_40V2-2442
- 15
1632
BRE

(2log sin x—logsin 2x)dx

5t



b

Let /= f(zlog sin x—logsin 2x) elx

== E{2Iog sin x —log (2sin xcos x)| dx
== E{2I0g sin x —log sinx — log cos x — log 2} dx

= /= Ll{log sin x —log cos.x — log 2} dx

It is known that, (‘[J.f'(x]cb: = f,f(a—x}dx]
= 1= E{Iug cos x —logsinx —log 2} dx «(2)

Adding (1) and (2), we obtain

k]

21 = [*(~log2 - log2)dx

=21 =-2log?2 [ 1 dx

T
[f=—log2|—
= 1=-1og2]*]

= !=%(—Iog2)

n 1
:>!=E[Iog5}
;_El 1
= _20g2

E (2log sin x - logsin 2x)dx
Let /= f(zlog sin x— log sin 2x) dx

=1= E[2Iog sin x—log (2sin xcos x)} dx
== Eleog sin x—logsin x —log cos x — log 2} dx

=] = Ll{log sin x—log cos x — log 2} dx

It is known that. [‘[?j'(x)rir= ff(a—x}dx]
=1= E{Iug cos x—logsin x - log 2} dx «(2)

Adding (1) and (2), we obtain

g

21 = [*(~log2-log2)ix

=2/ =-2log?2 [* 1 dx

T
=f=-log2|—
o8 [2}

::>!=E(—Iog2)
2
7="10g2
= —E UgE
7t
= —EOQE

.
Esingxdx
2

(1)



Let 7= j sin® xdx
As sin? (_- x) = (sin { - x))2 = ( - sin x)2 = sin®x, therefore, sin®x is an even function.
It is known that if f(x) is an even function, then Lj'(x)dx :2_[:_{(.:]-::5:
=2 _E sin® x dx
_ 21‘; 1 —c;s2xdx

= E(] —cos 2x ) dx

ft

[ sinlr]!
=|x—
2 (1]

Let 7= j sin® xdx
As sin? (-- x) = (sin { - x))2 = ( - sin x)2 = sin®x, therefore, sin®x is an even function.
It is known that if f{x) is an even function, then Lj'(x)dx :2_Ef(x}dx
i= ZfSin2 xdx
= 2[?%;#

= E(] —cos 2x ) dx

n

[ sinlr]!
=|x—
2 (1]

xdx
El+sinx

xdx
Letf= (1
¢ -['l+sinx 1

== r&dx (!:;‘f(x)d,\e j‘l:‘f(a—x]dx)

o 1+sin(m-x)

:f:j]{:ﬂm (2)

Adding (1) and (2), we obtain

T
2= aly
fl+sinx

(1-sinx)
=2U=n| —————d
nf{l+sinx)(l—sinx] *
:>2!=n'r|-5i,nx.ir
" ocostx

=2f= nf{seczx—lanxsecx} dx
= 2/ =n[tan x —secx]
=20 =x|2]

==I=m

xdx
El+sinx




Let/= ol (1)

I+sinx
=i [l e (e
Sl fi‘;;l - @
Adding (1) and (2), we obtain
od e [ ®
z2!=nf% e

| -sinx
:2!::;1“ g
" ocostx
= 2f= Hrgﬁecz X —lanxsecx} dx
1]

= 2/ =x[tan x —secx]
=20 ==|2]

=>I=n
B sin’ xd
2
Let] = [*sin’ xdx (1)

As sin’ (- x) = (sin { - x))" = ( - sin x)” = - sin’x, therefore, sinx is an odd function.

It is known that, if f{x) Is an odd function, then f f(x)dr=0
o= fz,,sin’x de=0
2

£
E sin’ xdr

2
Let ] = fnsin’m‘x (1)
As sin” (_- ¥) = (sin (- x))7 = (- sinx)” = - sin"x, therefore, sinx is an odd function.
It is known that, if f{x) Is an odd function, then [‘“_f'(x]dx:ﬂ
o= f,sin’x de=0
3
fwcas5 xebx
Let 7 = [ cos’ xdv (1)

cos’(2m—x)=cos’ x

It is known that,

[ () =2[ ()it (20-2)= 1 (x)
~0iff (2a-x)=—f(x)

o =2_l:7~::c|s.'i xelx
=I=2(0)=0 [cosﬁ(n—x]=—cosr‘x]

2 -
_I: cos” xdx



Let 7 = [ cos’ v (1)

cos (2m—x)=cos’ x

It is known that,

[ r(x)de =2 7 (x)ax. i f (2a-x) =/ (x)
=0iff(2a-x)=—1(x)

s I=2 EC(}SE‘ xelx

=1=2(0)=0 [ccsﬁ(n—x]z—cosf'x}
Esin,.r—cosx e
1 +sin xcosx
 sinx—cosx
Let/=|* dx 1
¢ -[ 1+sinxcosx ( }

1= Sin[z :]_ws[;;_xj d ( “ f (x)dx = ]’t:’f(a—x]dx)

~ ,
COSX—SInx

=>I=[T———"a -(2)

* 1+sinxcosx

Adding (1) and (2), we obtain

a-f—2
1+sin xcosx

=1=0

.
SINX —COs X
[fsinx-cosx

1+sinxcosx
3 0
sinx—cosx

Let/= [r=— dx (1)
I+sinxcosx

. :'.in{2 —x]—cos[;—xJ ) ,
=>i=]2 . P [ r(x)ax=["f(a-x)ax
1+sin[2—xjcns[2—xJ ( )

= ,
= cos;—smxa& (2)
® 1+sinxcosx

Adding (1) and (2), we obtain

==

2f = LE_LJ_:
1+sin xcosx
=1=0

Elog(l +c0s x) dr



Let [ = rlog(l+cosx)dr (1)

= I= flog[]+cos(x—x})dx (rf(x)dx = [’_f(a—x]d:c)
== flcg[l — 008 x ) dx -(2)

Adding (1) and (2), we obtain

21 = [ {log(1+cos x) +log (1 —cos x)} dx

=2]= Elog(l —cos"x)dx

=27= j:h:.gsin2 xdv

= 2;:2_['10gsinxdx

=1/= flogsin xex «(3)
sin(m-x)=sinx

o I=2 [*logsinxdx (4)

:>.-‘:Zflngsin[g—x}drzzflogcusnﬂ «(5)
Adding (4) and (2), we obtain

2I = Z.L:(Iogsinx +logcosx)dx

=[= szlogsinx+logcosx+log2 —log2)dx

= [ = L;{]og2sinxcosx—log2)dr

== Elngsin 2xdy - ElogEd\c

Let2x=t= 2dx =dt

Whenx=0,t=0
and when

_Elog[l +¢0s x) el

Let [ = flog(l+cosx)dx (1)
= fl= flog[]+cos(x—x})dx ([J_f{x)dx = J‘ij(a—x]a‘:c)
== _[:I-::g[l — 008 x ) dx -(2)

Adding (1) and (2), we obtain

Ly

2i= f{log(1+cosx}+log(l —cosx))|

=2]= flog[l—cos-‘x)dx

=2/= Elogsingxdx

:>21=2_['1c.gsinxdx

= 1= [logsinxdx «(3)

sin(m-x)=sinx

- I=2 [*logsinxdx (%)

:>!=Zflngsin(g—x]dr=2flugcusxcﬂ ~(5)



Adding (4) and (5), we obtain
2= EE(Iogsin x+logcosx )
== _[;{]ogs'mx+logcosx+log2—log2}dx
= I= L:{]0g25inxcosx—log2)dx
== l‘lﬂ logsin 2xdy — flng.‘!dx‘
> Jx+va-x

Let/ = Eﬁaﬁc (1)

It is known that, (ff{x]dx: Ef(a—x}dr]

I= E%dx (2)
Adding (1) and (2), we obtain

=21 = [1ds

> 20=[;

=2=a

a
2

==

 x
Let/= Eﬁdx (1)

It is known that, (Ef(x}dx: Ef(a—x)ak)
_ Na-x
1= I:—dxm -(2)
Adding (1) and (2), we obtain
_ -J';+\n'a—x
Ll S e i
=20 = [ldr
>21=[];
=2l=a
o

=7=2
2

E|x—l|dx



1= [ et

Itcan be seenthat, (x-1)=0whenO<x=1and(x-1)=20when1=x=4
1= [Jx-tldvs [v-tjas ([r0)=[r)+[7)
= [~(x-1)dx+ [ (x-1)ds

[543~
4y _,1

2 2

=]-—+8-4- : +1
2 2

:I—l+ +1
2
1

=5
fl.t—lla’x
I=[|x—1ds

Itcan be seenthat (x-1)=0whenO=x<1and(x-1)=0when1=x=4

1= [Je=t]ds+ [x-1ds ([7®-[r@+[ @)
= [~(x=Dar+ [ (x=1)ax
i NE
=I—%+%—4—%+1
:I—2|+8—4—;+l
=5
Show that ff‘(x]g[x}dx: 2-[,.,{_():)‘& if fand g are defined as f(x)= f(a—x)and g(x)+g(a—x)=4
Let/= [ f(x)g(x)dx (1)
:,‘»!:I:f(a—x}g(a—x)dr (ff[x)a‘xsz(a—x]dr)
=1=[f(x)g(a-x)ax (2)
Adding (1) and (2), we obtain
27 = [ £ (x)(x)+ 7(x)e(a-x)}ds
:)21'=ff{x}{g(x]+g(a—x}}dx
=21 = [ f(x)x4dx [g(x)+g(a-x)=4]
=1=2[ f(x)dx
Show that ff(x]g[x}a’x: 2_[’_,!'[3:}.;1:, if fand g are defined as f(x)=f(a-x)and g(x)+g(a-x)=4
Let! = [ f(x)g(x)dx (1)
== Ef(a—x)g(a—x}dr (ff(x}dx=ff(a—x]dx)
=7= Ef(x}g[a—x)aﬁr «(2)
Adding (1) and (2), we obtain
21 = [[{£(x)g(x)+ £ (x)g(a—x)}de
:)2!:ff{x}{g(x]+g(a—x}}dx

:>2!z£f{x}x4dx [g(-“)"'g[a'x):d‘]
= 1=2 f(x)d



x
The value of [3“(_? +xcosx+tan’ x +1)dxis
2

A0
B.2
c.m
D. 1

n

Letl= Iln(x" +xcosx+tan5x+l]ri\:

T L3 X X
== andx+ Fxcosx+Fxtan’mﬁc+ Fnl-a’x
2 : 2 2

Itis known that if f(x) is an even function, then [ _f'(x)dx=2ff(x]dx and

if fix) is an odd function, then [" f(x)dx=0

f=0+0+0+2_[f]-dx

=2[x]z
_2n
T2
]‘F

Hence, the correct answer is C.

The value of |2 (x' +xcosx+tan’ x+1)dxis
i
a

Leti= Eu(x" +xcosx+tan5x+l]dx

== an3d1+ Fxcosx+ﬁtan5 xefx + Fnl'dx
2 2 2 2
Itis known that if f{x) is an even function, then [ _f'(x)dx:?.ff(x]dx and

If fix) is an odd function, then [* £ (x)dx=0

.’=0+0+0+2_[fl-dx

Hence, the correct answer is C.

The value of f ]ug[ﬁﬁ}his
+3C05X

A.

O kjw M



Let/ = [*log [w]dx (1)

4+3cosx
. 4+3sin[2—x)
= 1= [*log d ([ 7(x)a- Ff(a—x]d.v)
i) n ]
4+3cos[ —x)
2
: 4+3cosx
I=1log| ———— |dx (2
= -[P 0g(4+35inx) ( }

Adding (1) and (2), we obtain

21=-[1 lug[4+3smx]+|0g(4+3c?sx] i
) 4+3cosx 4+ 3sinx
4+35inxx4+3005x]dx
4+3cosx 4+3sinx

=2 = E]og(
=2f= E]og ldx

:»2!=L30¢r
=[=10

Hence, the correct answer is C.

The value of LE lﬂg[m}ix is

4+3cosx
A .2
B. >
4
c.o0
D. 2
: 4+3sinx
Let/= |*1 —_—|d (1
© -[' ng[4+3cosx] v (}
. 4+3sin[;—x]
== _l}lug . dx ([f(x}dx= If(a—x]ci‘c)
4+3cos[ —x]
2
d 4+ 3cosx
I=|*log| —— ldx w2
- -[’ 0g(4+35inx) ( )

Adding (1) and (2), we obtain

ZI:I: log[4+3smx]+|0g[4+3c?sx] "
) 4+ 3cosx 44+ 3sinx
4+3sinxx4+3cosx]
443cosx 4+ 3sinx

= 2 = E]og[
=2f= L:]ogldx
=2]= Eﬂdx

=[=0

Hence, the correct answer is C.

NCERT Solutions for Class 12 Maths Chapter 7 Integrals Miscellaneous Exercise

Miscellaneous Exercise Class 11 Maths Question 1:
1
x—x
Solution:




1 1 1

=2 x(1-¢) x(1-x)(1+x)

1 A B C
HA-n)(+x) x (-7 T+x -(1)
=1=A4(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

Let

-A+B-C=0
B+C=0
A=1

On solving these equations, we obtain

A':1,:'_:l':l,1111dC':-l
2 2

From equation (1), we obtain
! L B,
x(1-x)(1+x) x 2(1-x) 2(1+x)

1 1 1 1 1 1
ﬁIxnﬂﬂn+g&=I?&+Eﬁi?ﬁ_5}_ﬁﬁ

1+x

=log|x|- %Iog|(l 'X)l'% log|(1+ x)|

1 1
= log|x|—log|(1 —x]F‘—Iog (1+x)2
(I—x)5(1+x)5
1
_‘(2 E
=log [I—x‘] +C
-llo i +C
T2 gl—:vc1

Miscellaneous Exercise Class 11 Maths Question 2:

1
Vrta+ [(x+b)

Solution:
| B 1 X\fx+a—xﬁx+b
Jxtra+dx+b Jxta+dx+b Jr+ra—Jx+b

(x+a)—(x+b)
_(Vrra-Jx+p)

a—-b

de=— [(Vx+a-Jx+b)dr

=a—b

1
- IJx+a—~fr+b

1 {x+a)% _{x+b]§

N | EE

2 2
—L x+a;- X+ ‘ +
_B(a—b)[( ] ( b):l C

Miscellaneous Exercise Class 11 Maths Question 3:

1 . a
——— [Hint: Putx==
xyax—x’ I g .r]

Solution:



1
xyax—x?

Letx=" = dv=-Lar
f I

1 1 a
= dy = ——di
I:r\('ax—_:': '[ I : ( 2 ]
a

] 1
=—=|— it
o !r‘_lr

L |
1 1
= [

vMiscellaneous Exercise Class 11 Maths Question 4:
1

3

X ['.1:1 +1}4
Solution:

l .

i (r' - l):‘.

Multiplying and dividing by x~, we obtain

=3

e o)

3T =

xz-.r![x'+1):'

2 3
X X

[x¢+lT,

1
5
o ‘(XJ) 1
3

I[' 1737
=— |+_-|J
X ox,
| df

[,CIL|=-! = —idx:di:—:dxz——
X X x 4



_ 1 (l—t_): C
a1
4
.‘]
l[l_ I.lJI
=—— X/ .C
4 1
4
1
i Y
_—| l+—|] "C
(R

1 I
i | Hint:— T | Put x=¢"
x? +x3 x? 4 x? x;[|+xnj
Solution:

1 |= 1 1
xt+x? x3[1+x“]

Letx=1" = de=06dt
1
1

d ! v = [ dx
=

_|:2 +x3 x_l
_I 6f°
= 5 f
t*(1+1)
3

t
=6I“H}a‘r

On dividing, we obtain

ez

I 1 1 1
=2x? -3x° +6x“—610g[|+x°]+c
1 | 1
=2Jx —3x% +6x° —610g[]+x"]+(3

Miscellaneous Exercise Class 11 Maths Question 6:
5x

(x+1)(x*+9)
Solution:



of ij __4 N BJf+('.' (I}
(x+ ])(x‘ +9) (x+1) [x' +9)

= 5x = A(x* +9)+(Bx+C)(x+1)

= 5x=Ax’ +94+ Bx” + Bx+ Cx+C

Equating the coefficients of x2, x, and constant term, we obtain

A+B=0
B+C=5
9A+C=0

L

0On solving these equations, we obtain

,1}‘=—l,B=l,m1-r:l(_“=E
2 2 2

From equation (1), we obtain
x 9

5x - ERE)
(x+l)(x"+9) 2(x+1) [x1+9]

5x I s W Ca))
J-(x+l)(xg+9]dx {2(1“) 2(x:+9}}d.

I 1, x 9. 1
=——log x+1|+— | ——dx+— | ———dx
Thcad 2Ix-+9 2fx‘+9

cﬁr+gf ,] dx
2x°+9

2x
X +9

1 1
==—loglx+1|+—
2 8 | 4-[
1 1 91 x
=——loglx+1/+—log|x* +9/+=-—tan"' =
2 . | 4 g| | 23 3
——llo x+l|+l|o (;r:+9)+§tan"£+(‘
7 & ) 2 3
Miscellaneous Exercise Class 11 Maths Question 7:
sinx
sin[x—a]
Solution:
sin.x
sin[x—a}

letx-a=t=dx=dt

I _ sinx__,_ ISIII(HG).::'I
sin(x—a) sins

dt

3 j-simcosa +costsing
sint

= I(cosa+cotrsin a)dt
=tcosa+sinalog|sing|+C,
=(x~a)cosa+sinalogsin(x-a)|+C,
=xcosa +sina]og|sin{x —a)| —acosa+C,
=sin aloglsin (x - a)|+xcosa +C

Miscellaneous Exercise Class 11 Maths Question 8:

Slogx 4logx
et -t

e.‘ln]u _eEInu_r
Solution:

ghosr _ glloss gl (c'ﬂz' _ l)
e_-‘log.\ _g2lagx - eghs, (emw _ l)

:ellng.\:
=‘?lug.1r’1
2
=X
gour _ gt ) ¥
I TR Ak Ix dx="—+C
e —e



Miscellaneous Exercise Class 11 Maths Question 9:
cos X

a4 —sin® x
Solution:

COs X
N4 —sin® x
Letsinx =1= cos x dx = df

COs X

p el Jtz}fﬁ—(rf
=sin”' [%]HS
=sin '[¥]+C

Miscellaneous Exercise Class 11 Maths Question 10:

sin® x—cos® x (sin‘x+cos’x](sin‘x—cos‘x}
1-2sin’ xcos® x  sin’ x+cos® x—sin’ xcos’ x—sin” xcos’ x

(sinJ x+cos’ x){s,in2 X+ cos’ x}(s.in2 ¥—cos’ x}

» 2 = 2 2 1 FJ 2
{Sll'l X—sIn- X Cos -‘C')+(CUS X =S5 X Cos J‘)

a4 4 a2 2
(5111 X+ C0s x)(sm X=0C0s5 I]

= [ 2 2 -
sin x(l—cos .r)+cc-s x(l—sm .r}

—[sir‘.+ x+cos’ x)(ms2 x—sin’ x}

(sin“l x+cos' .t}

=—cos2x
sin® x—cos® x sin 2x
oS dx= [~eos2xdr=—"""+C
1-2sin” xcos™ x

Solution:
sin® x—cos® x (sinJ x4+ cos’ Jc](sin4 x—cos' x)
1-2sin? xcos’x  sin’ x+cos’ x—sin’ xcos’ x —sin’ xcos’ x
(s.inJ x+cost x)(sin" x+cos’ ,v:]l(sirl:r x—cos’ x}

s 2 =2 e 3 = 1 2
{Sll‘l X=5In" xCos .‘{')+(C(‘l$ X—=5IN" X Ccos .‘(‘)

P 4 22 2
(Slt‘l X+ CO0s X)(Slt‘l X=C0S I]

sin’ x[l —cos’ .\r)|+c{)s2 x(l —sin’ .r]

—{sin‘ x+cos’ x)(cosz x—sin’ x}

(sin“x+ cos*.t}
=—o0s2x

sin 2x

' | ]
. dex= J._coszxdx=—T+C

1-2sin® xcos® x
Miscellaneous Exercise Class 11 Maths Question 11:
1
cos(x+a)cos(x+b)

Solution:



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

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

1 sin(a—b)
sin(a-b) Los(x+a)cos(x +b)}
l _sln[(:c+a]—(x+b}]]

:sin{a—b}_cus{x+ a)eos(x+b)

1 _s'm(x+a]-cos(x+b)—ccs[x+a}sin(x+b)}

:sm{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)]

.[ms(x +a;ws(x+b}dx= 51,n(;_b]J'[tan(:uw.::)—tan(x+.f;)]afx
- sin{;—b) [_ log|cos (x +a) + 108|Cﬁs(x+b)u +C
1 log cos(x+b) e

:sin(a—b) Cos(x +a]

Miscellaneous Exercise Class 11 Maths Question 12:

i
X

V-
Solution:

x!

A1=x°
Let x* =t = 4x3 dx = dt

::’I x dx:l!- dt

NI 4711
=lsin'1r+c
4
:%sin“{x"]+€

Miscellaneous Exercise Class 11 Maths Question 13:

x

g
[I+e")(2+e")
Solution:

&
[I+e")(2+e’)

Let e =f= e¥dx = dt

X

e _ dt
- J-(l-fe"][?.ﬂ?“]arx_ J{I+l](:+2)

e

=Iogr+1|— Ing|r+2|+(_‘

r+1
=log——|+C
gr+2
+e*
—logl*¢ 1 c
2+¢€”

Miscellaneous Exercise Class 11 Maths Question 14:
1

[xl + I](.rz + 4}

Solution:



]
[x1+I](x3+4)
) 1 :Ax+B+(_'x+D
v {xl +l}()r2 +4) (_r: +|] [Jr'J +4)

=1=(Ax+B)(x"+4)+(Cx+ D)(x*+1)

= 1= AX +44x+ B +4B+C° +Ce+ DX+ D
Equating the coefficients of x3, x2, x, and constant term, we obtain

A+C=0

B+D=0
4A+C=0
4B+ D=1

On solving these equations, we obtain

A=10, B:%,C:('l,and[):——

From equation (1), we obtain

1 1

[x3+1)(x3+4]:3[x +|] ( +4)
s et s e

Ly Ll Xic
3 3 2 2
=—ltan 'x—ltan Ly

3 6 2

Miscellaneous Exercise Class 11 Maths Question 15:
cos® yeHnT
Solution:

cos’ xe T = cos3 x x sin x
Let cos x =1 = - sinx dx =df

3 TIE 3 =
= |cos’ xe"= " dy = [cos’ xsin xee

Miscellaneous Exercise Class 11 Maths Question 16:
i (x’ + I)_I
Solution:

3
Sl 3 y —1
e {.r" +I] = (x' + 1}

_ X
[x4+l]
Letx*+1=¢ = 4x'dv=dr

= 1-93""” (Jc4 1 1}-Idx = j{ fs l)dx
X +

L cdt
:4I:

|Ug|f|+C
log|1 +l|+C

Iag[x +1) +C

4:~|-|:-—-4=-

Miscellaneous Exercise Class 11 Maths Question 17:



I,f"(ur+b}|:j'(ax+bﬂ"
Let f(ax+b)=t = af'(ax+b)dc=dt

= [f'(ac+b) f(ax+b)] de= :'a fe et

Solution:

I,f"(ur+b}|:f(ax+bﬂ"
Let f(ax+b)=t = af'(ax+b)dc=dt

= [f'(ax+b) f(ax+b)] dc= :'a feae

B I !u-'l
al| n+l

I (f (ax +4"";]]"_I +C

a[n+|

e

Miscellaneous Exercise Class 11 Maths Question 18:
1

sinjxsin(x+rx)
Solution:
1 - 1
. g . - Y . R
Jsm xsin(x+e) \l'Sl[l x(sinxcosa +cosxsina)
1

Vsin® xcose +sin’ rcosxsing
|

sin® x+/cos e + cot xsin o

B cosec’x
Weosa +cotxsing
Let cosez+cotxsing =i = —cosec xsinady = di
1 cosec
j —— JIZI - Ix
sin’ xsin(x+a) Jeos e +cot xsing

-1 ot
- sincrj\,_f'r_
— __] [2J;:|+C
sing
[2u'cosce+col Xsin a}+C

=1
SIT ¥

—_—
-2 | COs xsin o
= jcosa + : +C

sing ¥ sin x

=2 lsinxcosa + cos xsina N

=— - C
sin ¥ sin x

2 ,Jsin(_'c+a')+c

- f -
sinag \  sinx

Miscellaneous Exercise Class 11 Maths Question 20:
1-Jx
1++/x

Solution:




i
I_J+~J'de

Let x =cos’ @ = dx =-2sinfcosd do

= ,[ 1-cosf
l+cosd

—

|2£.in2 4

o )
j\j 2¢cos’

:_jtangesins?cosﬂdﬂ

(-2sin@cosd)do

sin 28 d@

[ S -

2

sin
=—'2J‘—2[2_‘;ingcnsE cosf df

P 272

cOs

= —zjs;m2 OdO+4 js.‘m2 %a‘&

=_2J(I—c;szu9)d6+4j-l—cosSde

2
_ E_sm29 4 E_sm&’ ‘C
2 4 2 2
=_9+%+29-25in9+c
_9+3020 o cing+C

:9+251n0c050

=9+m-w36—2 l—-cos®d +C
=cosWx+l—x - Jx-241-x+C
=-2/1-x +cos™ x+m+€
==2+/1-x +cos 'JZ+J§+C

Miscellaneous Exercise Class 11 Maths Question 21:

-2sind+C

2 +sin2x

ks

l+cos2x

Solution:
e ]‘[2+sin2x}x
1+cos2x
_ g 2+ 2sinxcosx |,
_]( 2c08" x }
_ I[l+sinxcosxje¥
cos” x

= I(sec’ X+ tan x}:"’

Let f(x)=tanx = f"(x)=sec’ x
oI = [(f(x)+ f1(x)]ea
=e"f(x)+C
=¢"tanx+C
Miscellaneous Exercise Class 11 Maths Question 22:

Solution:



¥ 4x+1 A B C

(1) (x+2) (1) (xe1)  (x+2) 0
= +x+1=A(x+1)(x+2)+ B(x+2)+C(x" +2x+1)
=+ x+1=A(x +3x+2)+ B(x+2)+C(x* +2x+1)
=Sx+x+1=(4+C)x* +(34+ B+2C)x+(24+2B+C)
Equating the coefficients of x2, x,and constant term, we cobtain
A+C=1
JA+B+2C=1
2A+2B+C=1
On solving these equations, we obtain
A=-2 B=1,andC=3
From equation (1), we obtain

-

ax+l =2 L3 ]
(x+1)°(x+2) (x+1) (x+2) (x+1)

x4 x+l o |
j d —-2}x+1ch+3

(x+|]1{x+2} g dﬂ-'l.

l
-{(x+2}

1 v
[x+l}'

=-2log|x+1|+3log|x+2|- +C

1
(x+l)

Miscellaneous Exercise Class 11 Maths Question 23:

| X
tan Sum—

l+x

Solution:

J=tan™ {l_xdx
l1+x

Letx=cost! = dv=—sinfdd
I = [tan™ S50 (_singao)
l+cosd

2.
0 sin Gd @
2

2cos

=—Jlan"tanf-sin9d9
=—IIH-.°.in9d€

2

1
:_5[9.(—3059]—)’1-(—COSE?)(IG}
:—%[—3c059+sin9]

1 I .
=+—fcos——sind

2 2

1 | 1 7
=5cos X x— 1-x"+C

2

=£cus'L_r—l 1=x* +C
2 2

:%(xcgs_]_r—ﬁ]+c

Miscellaneous Exercise Class 11 Maths Question 24:

Vxt+1 [lug(f +1)- 2]agx:|

x-l

Solution:



Icg[;ur2 +l}—log11

x3+ll [xz+lJ:|
= ) log 3
X X

2
Vat+1 log[H le]
e

3 =

X

M[log(x" +])—210g,\‘] m[

x+

1 x'+1 [ 1 ]
= 3 ].Og |+—2
X X X
= ],‘ 1+ Iz lug[l+ Iz]
X X x

Let I+i2=r = _—3aft=dr
X X
.'.!:I%Hlog[H;—!]dx
=—%j‘\ﬁlogsdr
:-%jr%-lngrdf

Integrating by parts, we obtain

1 1
o ;|:Iog_f. J-rzdr —{[;‘; lngr] J'rfdr}dr}

[ 3 3 ]
1 id 1 2
= —E Iogr-?— I;?df
L 2 2
122 2!
=——| =t logr—= |t dlr
2[37 8 3-[ |
. 2r;I«a t 413
2[37 %%

I 3 k]
=——#logt+—+#*
3BTy

- ari logr— 2
3 3
= : [I+ I1 ]2 [l()g[l+ 1, ]— §:|+C
3 x ) 3
Miscellaneous Exercise Class 11 Maths Question 25:

Ee'(l_smx]dx
> Al—cosx

Solution:



. X
1-2sin 2 cos
=
= J‘:e < dx
2 2sin’
2
5 X
cosec” .
= e —cot— |dx
5 2

Letf(x)= —cot%

= f'(x)= —[—%cosecz %) = %coseczg

= Fe-* (f (x)+ f'(x) ]ex
=[<"f(x)er]:

r x
. x
=—|¢e"-cot—
| 2

T

2

. T T
=—| " xcot——e? xcot—
2 4

r x
=— e‘x[)—eﬂxl}

n

=gl

Miscellaneous Exercise Class 11 Maths Question 26:
® sinxcos
[fsinxeoss
cos” x+sin” x

Solution:

sinxcosx

Let/ = jln elx

Ll)‘s J.’+‘sl|'l X
(sinxcosx)
x F
— ] = Ii%dx
* (cos” x +sin .r)
cos’ x
tan xsec’ r
== I
I+tan® x
Let tan’ x =¢ = 2tanxsec’ xax = dr

Whenx=0, t=0and when x=—,r=1

T
4’

1 ot
Sf== -
2£I+r‘

2]

:;[tan" 1-tan™ 0]

2 P
cos” x+4sin” x

Solution:



x 2
cos” X
Letf= ffcﬁ
" eos” x+4sinT x

T 1

- CO8" X
si=ff ,

"cos‘x+4(l—cos‘x]

d cos” x
:>I_I——

' eos” x+4-4cos’x

o “x=-4

:”=_ - 3cos’ x dx

34 4-3cos’x

[:—1L_?4—3cns:xdr+ 1 J-l 4 .
3 4-3cos" x 34 4-3cos"x
== [l p 80T

3 34 dsectx-3
::.[_—1[ ]" 17 4sec’x "

3t 3 4(l+tan x] 3
:;,;—_E+2 2sec’ x

6 3 1]+4tﬂn X
Consider, L-If;etb *

an’ x

Let 2tanx =1 = 2sec” xdx =dr

When x=0,r=0and whenx=
= 2sec’x

= 2
L1+4tan2x -[IH

~[an ]

= [tan '(=0)—tan '(D)]

LJi=m

T
2’

Therefore, from (1),we obtain
n 2| = T =
I=r—+=|=|=—=—==—
6 3[2] 3 6 6
Miscellaneous Exercise Class 11 Maths Question 28:
g sm x+cosy

Wsin 2x

Solution:
i

Let [ = _LJ Sll’lX+COSI

s sin2x

. J}(smx+cosx]

5 ,{'—( sin Zx]

U

= sinx+cosx
=1=|
ﬁJ (=1+1-2sin xcos x)
x (sinx+cns x)
=1= |} dx
) 3 .
o .\/l {sm'x+c05'x—251nxc05x)

7 (sinx +cosx)dy

5 q,ﬂl —(sin x—cosx)z

Let (sinx—cosx)=¢ = (sinx+cosx)dy=dr

1-43
]

Whenxzi,rz[
6

J and when x =§,:=[£J

2



A3-1
L ﬂ

=>.1’J-

"”lel i

1

! 1
As T T therefore, is an even function.
,h—{—:}z W= T 1=

It is known that if f{x) is an even function, then [ _,f'{x)dx=2£f(x]dx

Miscellaneous Exercise Class 11 Maths Question 29:

dx

I e

Solution:

e

]=£ [th'_)
(i —vk) (o)™

l+x-x

=£Mdr+£\f;dt

- E(] +_\’]§:|:I " [%(r]]l
=§[(2)§—|}+§[1]

- %(2)?

2242
T3
42
ED

Miscellaneous Exercise Class 11 Maths Question 30:
Lj sinx+ FO“ 0
94+16sin2x



n

Sinx+cosx
Let] = J';

—lx
9+16sin2x
Also, let sinx—cosx =1 = (cosx-+sinx)dx=di

Whenx =0, r=-1and when.r:%,::()

.
= (sinx—cosx) =/’
= sin® x+cos’ x - 2sinxcosx =1

= 1-sin2x=¢

=sin2y=1-/°
) i
! _j- '9+16(1-1°)

_jn At
94 16-16/7

_ju i _ju et
Claasoet (5Y — ()

et

= %[Iog(l)— log H

1
Miscellaneous Exercise Class 11 Maths Question 31:

S+44
5—4

=—1Ilog9
40 .

x
=

_L— sin2xtan™ (sinx)dx
Solution:
b3 T
Let/ = J'”l sin2xtan ' (sinx)dx = jq-’ 2sinxcosxtan”' (sin.x)dlx
Also, let sinx =1 = cosxdyv=dl

n
=1

When x = 0.r =0 and when x = 5

::>i=2_|‘lj.rtan"[.r)df (1)

4 tan~" ¢ )| e i b
b )

Consider j.f “tan” rdr =tan”'y -_[: di - _[{

chi

2 et 2
. S 2
f~lan” ¢ lj! +1 lc,z,
2 29 1+
_fFtan'r 1

5 _gj“‘"*;f]:,r‘”

Ftan”'r 1 1
= -—fd—tan ¢
2 2 2

. I
1 _ Cetan't o1 1 _
::>j {-tan ’m‘r:|:———+—tan 'f]
0 2 2 2
(1]

Miscellaneous Exercise Class 11 Maths Question 32:
ln- xtanx .
' secx+tan .y

Solution:



= rtanx
Let | = | ———d el 1
‘ J:scc.rﬂan x ‘ M

I=_[:{ (ﬂ:—x}[an(ﬂ:—x] ld:r (J'I:f(_\-)dx:i:ff(a—x)a!\-)

sec(n—x]ﬂan(n—xjj

g —[n—.\'] tanx
= {_j'--'{—(secx+tan x}}d.

(m—x)tanx
— iy

t 4
::.r:j 2
Teecx+lanx

Adding (1) and (2), we obtain

9= -[r Tlan x dx

(2

SEC X +tanx
5N x
=2/ = 'nf%d\
o Sin X
+

COSX  COsX
=sinx+1—1

=20 =n["" "y

" 1+ smx

- -
=2/=n[ld-x[

l+sinx

v
. 1-sinx

21 = — —d
= n|x]; ﬂ‘r oL &
=2{=n —r:f(scc::r—tan xsecx)dx
:>2f=T[E—TT[¢£IﬂX—5€C.‘(]:
=2/ =7’ —n[tan n—secw—tan 0+ sec 0]
=2 =" -n[0-(-1)-0+1]
=2f=n"-2n
=2 =n(n-2)

T
::-!:;(1':—2)

Miscellaneous Exercise Class 11 Maths Question 33:
[ The=1+ e =2+ [x-3{] ax
Solution:
Let /= r[|_t—1|+|x—2|+|x—3|]d7r
= 1= [|e=1dv+ [|e-2|ax+ [ x- 3
I=L+L+1 (1)
where, 1, = (‘|x~1[dv, I, = [|x~2|dx, and 1, = ['|x~3[ax

1= [x=1]ax
(x-1)z0fori<x<4

Shif = f(.\:—ﬂd‘x

:,;|=[s-4-%+1]=% -(2)



I, = [|x-2|dx
x-2z0for2<sxy=sdandx-2=0forlsx=<2

b= [(2-x)dv+ [ (x-2)ds

)

3P 2 4
=1 =22 | | X —2x
’ 2 ] 2 2

= I, =[4—2—2+1]+[S-8—2+4]
) 2

1,5
=—+2=2
=1, 2+ 3 (3)
1= [|e=3|dv

x—3z0for3=x=4andx-3=<0forl<x=<3

2
=1 =[9—2—3+l}+[s—|2—3+9}
2 2

=1, =[6-4]+ 1.3 (4)

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

9 5 5 19
J=—+=t+=—

2 2 2 2

Miscellaneous Exercise Class 11 Maths Question 34:

[ 2,2

x(x+1) 3 3
Solution:

dx

Let/= [
B xi(x+l}

Also, let #4-] = %+x_€+%

= 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

A+B=0

B=1

On solving these equations, we obtain



=_1,C=1,andB=1

R
“xl(x+l}_x+x3+(x+l)

=1= F{_£+%+(xil)}dx
={—logx—é+]0g(x+1)]}
{mg[":']—ﬂ?
:]ug[i]—— . -mgmu

)
:]og4—log3—]og2+§

/]

:]ogZ—I0g3+§
-

ool 53
=l = |HL=
. 3) 3
Hence, the given result is proved.

Question 35:
_Exe”dt =1
Solution:

Letf= _CJre*' dx

Integrating by parts, we obtain

I=x[edr- E{[%(.{']J Ie'rdx}(tr
=[xe]. - [e'as
)11

=e¢—e+l
=)

Hence, the given result is proved.

Miscellaneous Exercise Class 11 Maths Question 36:
Lx” cos” xdx =0

Solution:
LetI= Lx” cos’ xdx
Also, let f(x)=x"cos'x
= f(-x)=(-x)" cos’ (-x) =—x"" cos* x =—f ()
Therefore, f(x) is an odd function.

It is known that if fix) is an odd function, then [ f(x)dxe=0

S I= [ 7 cost xdx =0
1
Hence, the given result is proved.

Miscellaneous Exercise Class 11 Maths Question 37:

L3 sin® xdx :%

Solution:



Lelf:jfsin-‘mr
= Izsinzx-sinxaﬁr
1]

£
= L’"(I—cos:x)sinxdr
L3 fl
= L‘smxa’x— F cos” x-sin xdx
n

* |cos'x |2
=[—cosx]ﬁ+[ 3 }

i

=|+;—[-1]=1-

| b2

1
3

Hence, the given result is proved.
Miscellaneous Exercise Class 11 Maths Question 38:
[; 2tan’ xdx =1-log2
Solution:

Let/= [2tan’ xdx

x s .
I= 2‘{: tan” xtan xely =2 L*{sec‘ x—l]tanxafx
= 2‘[“ sec” x tan x dx — 2 L" tan x dx

2

i

T .
=2{tan x} +2[logcos x|3

:l+2{l-:}gcos§—logcos(]}

:I+2{Iog%-lugl}

=l-log2-logl=1-log2

Hence, the given result is proved.

Miscellaneous Exercise Class 11 Maths Question 39:
_Csin" xde=2_1
2

Solution:
Let f = £si|‘1'l xdy

== flsin" x-1-dx
Integrating by parts, we obtain

[=[sin'] XX

1

]L—‘Eﬁ-xdx
:[_ﬂrsin'I x:|1n+%£%dx
let1-x2=ft=-2xdx=dt
Whenx =0, =1 and whenx=1,1r=0
fz[xsin" 1-]:1+*1} [Jj;

=[xsin 'x]:]+12[2vrr_]:}
=si|1"(l)+|:—\,lfl_:|

=£—l
2

Hence, the given result is proved.

Miscellaneous Exercise Class 11 Maths Question 40:

Evaluate £e3‘3-‘dxas a limit of a sum.



Solution:
Let/ = [ ds
It is known that,

[ F(x)e=(b-a)lim L[ 1 (@) £ (@t B) .. 7@ (n-1)8)]

b-a

Where, h=

M
Here,a=0.b=1, and f (x)=¢"*
1-0 1

> h=—=—
nooon

o [ a=(1- 0]1@&[{(0% F(O+h)+ .t f(0+(n-1)h)]

o 1-3Hn-
= Ilm—[e‘ ey et J"*]

a—rw gy

s S
3
B el Y
3 o ei 1
3 (1) [*I']—me”—l]
_—e'1+€:
3

Miscellaneous Exercise Class 11 Maths Question 41:

dx .
J' : is equal to

e +e’
Solution:
A. tan '(e")+C

B. tan '(e ")+C
C. log(e"—e "}+C

D. 10g[e"+e ")+(J



= [ L

Cetre  dety
Also, let e =t = e " dr=dt
dt
:,,fzj' -
1+¢°
=tan '1+C
=tan' {e” } +C

Hence, the correct answer is A.

Miscellaneous Exercise Class 11 Maths Question 42:
cos2x |
[ dris equal to
(sinx+cosx)

Solution:
-1

AL ———+C
Sin X +cosx

B. log|sin x +cosx|+C
C. log|sin x —cosx|+C
R

’ [sinx+cos_r)!

cos 2x
Lot f = il
(cns_r +sin x]
cos” x —sin’ x

LU&X-{—b]I'IX]

B J-(cosx+smx}(cosx—sin x}dr
(cos x +sinx)’ -
_ J'cosx—lsmxdx
COs5+51n Y
Let cosx+sinx=f = (C()sa_r—sin x}dx: dt
df
1
=logir+C

=

=log|cosx+sinx|+C

Hence, the correct answer is B.

Miscellaneous Exercise Class 11 Maths Question 43:
If /(a+b-x)=7(x).then [xf(x)dxis equal to

Solution:

a+h

A. —ff b-x)
B. ﬂff b+x)d
C. b;a f_f(_r)dx

) a+b-rf




Let/= [xf(x)dx (1)

."=E[a+b—x)f{a+b—_x}dx [Ef(.r)dx:ff(a+b—x)dx)
= 1=[!(a+b-x)7(x)ds
»I=@)[fRa - [Using 1]

=1+1 =(a+b]Ef(x]dx

=20 =(a+b)[ /(x)ds
=1 =($Jff(x]dx

Hence, the correct answer is D.

Miscellaneous Exercise Class 11 Maths Question 44:

The value of ftan '[ 2x_|,)dxis
) l+x—x"
Solution:
A.1
B.0
C.-1
D™
"4
Let f = _rtan '( Zr_lq]dx
J l+x—x
x—|1-
= 1= [ 2202 )y
I I+x(1—x)
== E[lan"x—lan"(l—x}]dx (1]

= 1= [[tan (1-x)~tan" (1-1+x) ]dr

= 1= [[tan (1-x)-tan"" (x) ]dx

= 1= [[tan™! (1-x)tan"" (x) Jx -(2)
Adding (1) and (2), we obtain

27 = [(tan x+tan” (1-x)~ tan”" (1~ x)~ tan”" x)dx

= 2I=0
= I=0

Hence, the correct answer is B.

Integration Formulas



1.

Integration is the inverse process of differentiation. In the differential calculus, we are
given a function and we have to find the derivative or differential of this function, but in
‘the integral calculus, we are to find a function whose differential is given. Thus,
integration is a process which is the inverse of differentiation.

Then, J f(x)dx=F(x)+C, these integrals are called indefinite integrals or general

integrals. C is an arbitrary constant by varying which one gets different anti-derivatives
of the given function.

NOTE Derivative of a function is unique but a function can have infinite anti-derivatives or integrals.

2. Properties of Indefinite Integral

() [[fCO+g(0]dx={ f(x)dx+ [ g(x)dx
(ii) For any real number k, jk f(x)dx = k_[ f(x)dx.

(iii) Ingeneral, if f}, f,,..., f, are functions and k, k5, ..., k,, are real numbers, then

j[kl ) +k, fL(0)+...+ knfn(x)]dJr=k1_[fl_(x)dx+k2_[f2 (O dx+...+ kn_[ fr(x)dx

3. Basic Formulae

xn+1 eax
(i)jx“dxz +Cn#—1 (ii) Ie‘”‘dx=—~—+C
1 a
(iii) Ja dx——+C (iv) Isinxdx=—cosx+C
loga
(v) Jcos xdx=sinx+C (vi) Jtanxdx-—-——logfcostC:lOgIsecx|+C

(vii) Jcot xdx =log |sin x |+ C=—log|cosec x|+ C

(vm)Jsecxdx log |sec x + tan x|+ C= 1n:)f-;|t.em(4 ]|+C

(ix) _[cosec x dx = log |cosec x — cot x|+ C=log tang +C
(x) _[sec xtanxdx=secx+C (xi) jcosec xcotxdx =—cosec x+C
(xii) jscczxdxztanx +C (xiii) jCOSEszdXZ—COtX+C
(xiv) J —_dx=sin"' x+C (xv) J dx=cos ' x+C
"— 2 2
ql X 1-Xx
(xvi) J'r————dx— tan! x+C (xvu) j +dx cot 1 x+C
1+x? 1+ x*
1 -1 . - _ -1
(xviii) | ———=dx=sec  x+C (xix) J dx—cosec x+C
j xw-'xl -1 x\sz -
(xx)J --_sm 1—+C (xxi) j =log|x++x* —a® |[+C
Ja? a
S 3 1 X
(xxii) j --—L_.._zloglx+ sz +a” |+C  (xxiii) j -—dx-—tan ! (—]+C
Jx +a’ ' a’ +x* a a
1 1 a+ x dx 1 | X-a
1 — ) —- - XXV =1 +C
(XXW)IG'). xzdx 2al g P C ( )_[ 2 _ .2 2 g|x+ﬂ




2
[ 3 a 7 |
(xxvi) [x* -a? dngxrxz -a* —?log‘xmsz -a’ |+¢C
a* X
+—sint S+ C
2 a

N[ 2 3. X {3 3
(xxvii) J'\.'ﬂz - x? dx:awiaz - x?

pl
o a2 X [2, 2,0 2 7|
(xxviii) J'\k.u'x2 +a’ dx:i\‘.;!c2 +a* +—2-log‘x+\x +a l|+C

_ Llax+b)™
a n+1

(xxx) Iex[f(x)+f’(x)] dx=f(x)e*+C

(xxix) j(ax+ b)"dx +Cn#-1

4. Integration using Trigonometric Identities

When the integrand involves some trigonometric functions, we use the following
identities to find the integral:

(i) 2sin A-cosB=sin(A+B)+sin(A-B) (ii) 2cosA-sinB=sin(A +B)—sin(A-B)
(iii) 2cos A-cos B=cos(A + B)+cos(A—B) (iv) 2sinA-sin B=cos(A - B)-cos(A +B)
(v) 2sin A-cos A = sin2A (vi) cos? A—-sin? A =cos2A

(vii) sin? A = [71 _c‘;sz ] (viii) sin? A+cos? A=1
. . 3sin A —sin3A 3 3cos A+cos3A
3 _
A= S ———— x)ycos" A=e— — —
(ix) sin : (x) 4

5. Integration by Substitutions
Substitution method is used, when a suitable substitution of wvariable leads to
simplification of integral.
Iffzjf(x)dx, then by putting x = g(z), we get

1= [ fla)]g"(2)dz

NOTE Try to substitute the variable whose derivative is present in original integral and final integral must be
written in terms of the original variable of integration.

6. Integration by Parts

For given functions f(x) and g(x), we have

[17G0-gGoNdx = £(0)- [ gGdx— [{f(0)- [ g(x)dx}dx
1 I

Here, we can choose first function according to its position in ILATE, where

I =Inverse trigonometric function L = Logarithmic function

A = Algebraic function T =Trigonometric function

E = Exponential function

[the function which comes first in ILATE should taken as first junction and other as
second function |



NOTE

(i) Keep in mind, ILATE is not a rule as all questions of integration by parts cannot be done by above
method.

(i} 1tis worth mentioning that integration by parts is not applicable to product of functions in all cases. For
instance, the method does not work forjx xsinx dx. The reason is that there does not exist any function
whose derivative is v x sinx.

(iii) Observe that while finding the integral of the second function, we did not add any constant of
integration.

. Integration by Partial Fractions

A rational function is ratio of two polynomials of the form

p(x)' where p(x) and g(x) are
(x)
polynomials in x and g(x) # 0. If degree of p(x)> degree of ¢(x), then we may divide p(x)

by g(x) so that == plx ) =t(x)+ P1 () , where t(x) is a polynomial in x which can be integrated

9(x) ()’

easily and degree of p,(x) is less than the degree of g(x). pl(( X can be integrated by
expressing pl{ij;—) as the sum of partial fractions of the following type:
qlx
 pl+q A B
= +——,a#b
@ (x—a)(x— b) x—a x-b’
+g A B
Gip P2t - 4 4 2
(x-a)* x-a (x-a)*
i) px* +gx+r __A B N C
(x—a)(x-b)(x-c) x-a x-b x-c
(iv) px2 tgx+r A + B + C
(x—-a)*(x-b) x-a (x-a)* (x-b)
2
+qgx+r + )
(v) px_ *qx _ A + Bx+c - where x? +bx+c cannot be factorised further.

(x—a)(x* +bx+c¢) x-a x? +bx+c

Integrals of the types _[— or _dx can be transformed into standard

ax” +bx+c j\fﬂx2 +bx+c

2 2
form by expressing ax” +bx+c = ﬂ|:x2 + b X+ 5] =q [x+ —b] [E —b—] i
a a

PX+q dx or pPxX*q ~dx can be transformed into

ax® +bx+c '[wiax2 +bx+c

standard form by expressing px+g= A c—?—- (ax* +bx+¢)+ B= A(2ax+b) + B, where A and B
X

Integrals of the types

are determined by comparing coefficients on both sides.
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