tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

CH7 -INTEGRALS

Exercise 7.1

sin 2x
Solution:

The anti derivative of sin 2x is a function of x whose derivative is sin 2x.

It is known that,

—[:r:ns 2x)=~2sin2x
dx

—=5in2x = 2 i[cn.‘; 2x)
2 dx

Y

) Fo
S8in2xy = it ——cos 2x |
dx

e

Therefore, the anti derivative ofsin 2x is %CL}HZI

cos 3x
Solution:

The anti derivative of cos 3x is a function of x whose derivative is cos 3x.

It is known that,

i|:5;in 3x)=3cos3x

dx
1 & ;.
= Cosix = {51113_1.']
3l
. dil . A
Cocosd3x=—| —sin3x
ﬂ’-‘fL J

Therefore, the anti derivative of cos3x s —;-Hin 3x.

e2x
Solution:
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The anti derivative of 2* is the function of x whose derivative is e*.

It is known that,

al' Ix
dlx ( ) x
il
aclls 2 dy [ )
. ”I' [ 'r\l-
Let=—| —e |
ae\2 )

Therefore, the anti derivative of ¢** is %r_;”

Ex 7.1.4.
(ax + ¢)?
Solution:

The anti derivative of (ax +h]3 is the function of x whose derivative is (ax +h]:

It is known that,

i{ar i fJ}; =3£F[f.r.1‘ --h}l

dx

= (ax 4 h} —Li[ar [ b}

3a dx

X

s (ax+b) = di(ﬁ[m‘ ) ]

Therefore, the anti derivative of (ax +h]‘1 is %{a.wb}".
el 4}

Ex 7.1.5.
sin2x—4e3x
Ex 7.1 Class 12 Maths Solution:

The anti derivative of {sinE.t—:le“’) is the function of x whose derivative is [sinz.r——*lr‘") ;
It is known that,

d /
= ——cosﬁr——e |
de\ 2 3 )

Ix

=s5in2x —4e

o . LA 4 .,
Therefore, the anti derivative of (sin2x—4e™) is | —%cos 2.1——5::" ]

Find the following integrals in Exercises 6 to 20 :

Ex 7.1.6.
[ (4e3x+1)dx
Solution:
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j’{ e’ +1 )y

4 j(.’”(h'+ J] clx
e
+x+C

Ex7.1.7.
[x2(1-1x2)dx
Solution:

J'.Y"{I—Ilj]dr

= j{.r: - l}a‘x
= j.r:d.t - Jl.:r’.t
= % -x+C

Ex 7.1.8.
[ (ax2+bx+c)dx
Solution:

ﬂm‘ +hx+ c] dx

a ‘[.\'ﬁn’,r + b j,rce’,r +c II iy

—a| Z |+5)
L \

) 2
— J +ex+C
2 &

:£+£+c‘x+t‘
3 2

Ex 7.1.9.
J(2x2+ex)dx
Solution:

ﬂl_r? +c*T]n'fr

2 jx dx + jcfd.r

S L o

Ex 7.1.10.
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J[x——V—=1xV]2dx

Solution:

I ¥
j‘[\f{;—?
Y

I Y
= 'ﬂ/.r+——?_ [y
X

L

efx

- jm’,r + H av—2 j] Ly

,'l.'?
= T + |Clg ,'L'| —2x+C

Ex 7.1.11.
[x3+5x2—4x2dx
Solution:

j'_r" + S_T: -4 e

X
= j{.r+5—4.‘r 3:}u’_t

= j.‘r{.{r+ 5 _[l e —4 j_r “ ey

;32 Pt
=X ysx—a| |+L‘
L)
4
=X psx+24C
X

Ex7.1.12.
fX3+3X+4X\/dX
Solution:

X +3x+4
j‘—r_d.r
WX

o+ 207 +8x2 +C

s iy vedee

Ex 7.1.13.
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[x3—x2+x—1x—1dx
Solution:

el

iy ot ol |
I x-—1

On dividing, we obtain

= j{ X2+ l}dx
= j_'r:d.r + Jlu"_r

:£+x+(.‘
3

Ex 7.1.14.
J(1—x)x——Vdx

Solution:

I{ 1-x) Jxdx

Ex 7.1.15.
[x——V(3x24+2x+3)dx
Solution:

I«J";(J.r? +2x+ 3}::1’.#

i 5 1 1
= ﬂ Ix? +2x% +3x° ]-.Er
b

=3 I.rifir +2 Ixiu’.r +3 '[.r;.:iﬁ:

7 & .3.'.-'

=| s x? [ }

=3 5 2 5 +3 3 +C
2. S 2

L - -
=—x" +t=x"+2x" +L
5
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Ex7.1.16.
[ (2x—3cosx+ex)dx
Solution:

ﬂ 2x—3cosx+e’ }dr
= [.m’.t -3 [ms wedv+ |-c" dx
= ; ~3(sinx)+e”+C

=x =3sinx+e" +C

Ex 7.1.17.
[ (2x2—3sinx+5x——V)dx
Solution:

ﬂ.g.\-—‘ -3sinx+ Sﬂ)dx

=2 -I.J'in".l'—E fsin xelx + 5 j.l';ffl.l'
{3

=X —3(-cosx)+5 YT +C

i
=Zx +3cosx+ > x*+C

Ex 7.1.18.
[secx(secx+tanx)dx
Solution:

Isec x(secx+tan x)dx

= I{ sec’ x +sec xtan x |ax

>
= Iscc:' xele + _[scc x tan xefx
=tanx+secx+C

Ex 7.1.19.
[sec2xcosec2xdx
Solution:
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seC X
f —
coséc x

jcﬂi"x Iy
sin® x
sin® x
j dlx
COS™ X
= jhm' xdx
j[&e:. x—1)dx
j sec” xdr — Jl dx
=tanx-x+C
Ex 7.1.20.
[2—3sinxcos2xdx
Solution:
2=3sinx
J'. 1%
Ccos™ x
3sinx
= ﬂ o . ]fir
\cos’x cos’x
= IE C x-ff'x—:*‘ljlﬂn xsec xdx
=2tanx=3secx+C

Choose the correct answer in Exercises 21 and 22.
Ex 7.1.21.

The antiderivative (x——v+1xV) equals

(a) 13x13+2x12+c

(b) 23x23+12x2+c

(c) 23x32+2x12+c

(d) 32x32+12x12+c

Solution:
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It is given that,

d TR
— flx)=4x" -
— /(%) -

X

~Anti derivative of 4x 3 = %]
X

ST L o
2 f (%)= [ S

f(x)=4 Ifcir -3 J{ i .}a’x

4% -3y

f(x)=x*4 1: +C
X

Ex 7.1.22.

If ddxf(x)=4x3—3x4 such that f(2)=0 then f(x) is
(a) x4+1x3—-1298

(b) x3+1x4+1298

(c) x4+1x3+1298

(d) x3+1x4—1298

Solution:

Also,

::=1Er+l+f_'—{}

8
£
=C=-|16+|
8)

_>C:_|29

Hence, the correct answer is A.

EXERCISE 7.2

Integrate the functions in Exercises 1 to 37:
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Ex 7.2.1. 2x1+x2 Solution:
Let 14 x2=t
~2x dx = dt
2x 1
= | ——dx= |-dr
J‘l +x° -[r
=log|r|+C
= log |l +,r'“‘ +C
=log(1+x)+C
Ex 7.2.2. (logx)2x Solution:
Let log |x| =t
e dx = df
X
log | x|) roy
= J& dx = |f‘dr
¥ )
e
s |
log| x|V
_(oglx)
2
Ex 7.2.3. 1x+xlogx
Solution:

1 |

x+xlogx - x(1+logx)

Llet1+logx =t

1— dy = dt
X

| ]
= |————dv = |-dt
Jr[l Hlog x) ' -“.rf

=log|t|+C

=log|l+logx|+C
Ex 7.2.4.
Solution:

sinx sin(cosx)
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letcos x =t
~ - 5in x dx = dt

= |sinx-sin(cosx)dx = - j‘sinrdf
=—[-cost]+C
cosf+C
=cos(cosx)+C
Ex 7.2.5. sin(ax+b) cos(ax+b)
Solution:
2sin(ax +b)cos(ax+b) sin2(ax+b)

sinfax+H)eos{ax+h) =
gisBlomt i) 2 2

Let 2(ax+b)=1

~ Z2adx =dif
sin 2(ax + ¢ i
= rm (ax r}d _1 l'bll” dt
2 24 2a

=y 4I”[ : a::m;?'] R

=_—]c052{ux+h)+{.‘

i
Ex 7.2.6. ax+b————— v
Solution:
Letax + b=t
et (x+2)=1
= gdx =dt
Loy =dt
1 S, 5
Sode=—dt = [xvx+2dx = |(1=2)edr
- J-'\ X (X f{ ] [

| 1 1 =_ﬂ(r: - 2:;]&
x+b)2 de = *d] 5
e I{mr+ )? dx = I}‘ ot

e

—
oL
=

I
ra
ey

)
o
=

(2 R
] f! _!.1 . I .
=; ? +C —?—_{? +C
\ 2 ] 2 - 2,}
PR 3 =2F -4: +C
=—/(ax+5b)2 +C 5" 3
3a . =E(.\‘+2}; —i(:c+2}j+(7
Ex 7.2.7. xx+2————/ 5 3
Solution:
Ex 7.2.8.
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x142x2—————— Vv
Solution:
Let 1+ 2}(2 =:f
~ dxdx = dt
/ 2 \."I'.IT(!"I
= jx1l+2x " dx = j bk
l |
= E Jf'c-ﬂf
Ilr -:. x'
_LEE |
4] 3
ot
=—(I +2.1r:‘].j !
Ex 7.2.9.
(4x+2)x2+x4+1———————— N
Solution:

Let y? 4w x41=1¢
s (2% + 1)dx = dt

I{-ﬂx +2 }1.-';.1.': rx+1 dy

= [2vrar

Ex 7.2.10.
1x—xV
Solution:
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x—+x \,-".x [ \.'"x ~ l]
Let (\.I'I: - I} =

R B

2 VX

1 r2
—_——dx = |—d
:}J‘v'r.r( x—lTl Jf I
=2loglt|+C

:Ilc}gv'r; IIH:
Ex7.2.11.

xx+4v/ x>0
Solution:

letx+4 =1
=dx=dt x=14
1

Jﬁd}: = I%dt =J'[f”2-4:_2 dt

= %:3"2 -4x212 4 C

= %{xm}:‘” -8(x+4)!'%24C
Ex 7.2.12.
(x3—1)13.x5
Solution:
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Let y* —1=¢

s 3Axde=dt

= ﬂf = l}l‘ Xdx= [[1. - 1}-‘ ot

: i
= ¢ 1)—
J- {:+ }3

4
1|3 12 .
E ?-FT +{
|53: 3
[ 7 4
| 3!-"+3f-‘]vi‘
3|17
1 E -
=—|x =1 +—|x -1} +C
(=1 (1)
Ex 7.2.13.
x2(2+3x3)3
Solution:
Let 2435 =¢
~ Ox2 dx = df

I x 1 ¢ dt

= [—
(2+3¢) 97()

Ex 7.2.14.
1x(logx)m,x>0
Solution:
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Letlogx =t

2 A o
X

I m fi"l = j II:Frj;'I
x(logx)" (1)

Ex 7.2.15.
x9—-4x2
Solution:

letlogx =1

. 1 I:.Il_]_' = d{
X

=

- j dt
x(logx)”

(o

Ex 7.2.16.
e2x+3
Solution:

Let 2x+3=1¢

~ 2dx =dt

= e gy =— J(.J'dr

Ex7.2.17.
xex2
Solution:
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LET. .'L': =4

~ 2xdx =df

YLl
:‘;IFﬂ’i— j dt

24¢
- ; ja"'dr

=—+C
2e

Ex 7.2.18.
etan—1x1+x2
Solution:

Let tan ' x =1

Lam  x

Ex 7.2.19.
e2x—1e2x+1
Solution:
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e ~1

& +1

Dividing numerator and denominator by e*, we obtain

LET. L)'T | {.J"'t =

f_e* —e T}cir =dt

2r 1 -
et —1 g'—e
:>J‘ -~ dxzj - ~dx
e+ e +e
dr
f
= Ing|r +C

= I{ngle‘ +e*|+C
Ex 7.2.20.
e2x—e2xez2x+e—2x

Solution:
Let L’:L | e--].‘r —¢

(2(’” -2e 'ﬂ")cir = dft
% ].:.h: =t

= (i;" — g™
' i —e 2x Y Lﬁ
= J‘l L.-‘T . W= j
e e ) 21
1 ¢l
= 5 L et
1 .
e I | I'_,!l. _}-2.-. ';
_E ﬂElL + e |=— ;
Ex7.2.21.
tan?(2x-3)
Solution:
[tan?(2x-3)dx = [[sec?(2x-3)-1]dx =1
put2x-3 =t

so that 2dx = dt
=12 [sec?t dt-x+c
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= 12t—x+c
= 12tan(2x—3)—x+c
Ex 7.2.22.
sec?(7-4x)
Solution:
let 7 -4x=1

~-ddx = dt

) 1 2
s |see” (7—4x)dx = sec” tdt
J.HEL (7-4x)dx 3 J-m:f.

=—(tant)+C
 (tan1)

~1
=—tan{7-4x)+C
 tan(7-4x)

Ex 7.2.23.
sin—1x1—x2v
Solution:
Let sin”' x=¢

dy = dt

i
o

l=x

sin”' x
—

JI=x

dr = jf et

:£+(.‘

Ex 7.2.24.
2cosx—3sinx6cosx+4sinx
Solution:
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2cosx—3sinx 2cosx—3sinxy

Geosx+4sinx 2{30{:51‘ +2sin J.'_]
Let 3cosx+2sinx =1
~ (—3sinx+2cosx)dx = dr

2eosx—3sinx Pal
I — dx = J

Gcosx+4siny 2f
|

I
= > -l..r dt
1 .
=—logjt|+C
5 el
1 o :
= —log|2sinx +3cos x|+C
Ex 7.2.25.
1cos2x(1—tanx)2
Solution:
1 sec’ x

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

sec’ xdy = df

~d
Ej‘{l'wgr:’:fx, X %Lh_:'[_lré!

tan x )
= —j.f 2di
=+ ] +C
I
=— ! — 4+
(1—tanx)
Ex 7.2.26.
cosxvxV
Solution:
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Let fx =¢
|
W —=dr=dt
2.'\.".1'
— IEDS;.'G v = chusf o
X
=2sinf+C
= 2sin+/x +C
Ex7.2.27.
sin2x————— Vcos2x
Solution:
Letsin2x =1

& 2co82xdy=dr

= [J5in2x cos z_v.:ir:%jj}m

b
1] #2 )
:E ? +(_.
2
= : .r.- +C
3
1 :
=-3—|::5in2.r}1 +C
Ex 7.2.28.
cosx1+sinxyV
Solution:
Let 14sinx=1¢
~ COs X dx =df
CosXx dr
——dx= J‘_F
J1+sinx i
|
Irﬁ
=—+C
2
=2t +C
=2Jl+sinx+C
Ex 7.2.29.
cotx log sinx
Solution:

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Letlogsinx =t

= -cosx dx =dlt

sin x
Scotx de=dt

= _|- cotx logsinx dx = I.f dt
-
=4

2

1

= ;{Iugsinr)' +C

Ex 7.2.30.
sinx1+cosx
Solution:

let1+cosx=t

~-sinxdx =di
_ j- sinx i J_ﬂ
l4+cosx t
==logl+C
==log|l +cos x{+C
Ex 7.2.31.
sinx(1+cosx)2
Solution:

let1+cosx=t

~-Sinx dy=df
o [ e [
(1+cosx) il &
= —jr *dt
= l+ f_-'
i
= 1 +C
l+cosx
Ex 7.2.32.
11+cotx
Solution:
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|
l+cotx

= j-—cl (A
| . Cosx

sinx
sin x
_ "’ : =
SN X4+ COsX
2sinx

rhe

Lctf—_[

o

1
25inx+cosx

1 |-(:-nn.1.+u:51]+{sinx—{:us:c] _
2 {ﬁin X+cosx) =
=l [lch _jsmx—u}wlih

2 Sin X +Ccosx

. ‘\I]'l‘[' COs X
o il i
(x)+

2 Sin x + cos x

L
2

Let sin x + cos x =t = (cos x - sin x) dx = df

=[dt
.'.f:'r'i'l I l::( }
2 2 {
— % lIU |r‘| +C
2 g =T
el |
== Iug|*.m x+cosx|+C
2 1
Ex 7.2.33.
11—tanx
Solution:
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Let I = ;nf.r
l-tanx

= j';dr
i 51N X

COS X
COs X
= [— oy
COSX—sinx
1 2cosxy
== [—.U’I
2 Ycosx—-sinx

1 [CU:':' xX—sin .\'} | {t:us.r+ sin x]
e j Jx

2 {cnsx—sin x)

1 1 reosx+sinx
Ml ot

2 27cosx—sinx

———dx

CosSx—siny

X lj-cns.r+5inx
2E)

Putcos x-sinx=1=(-sinx-cos x)dx=di

~(dt
.'.I:x+1_|- ()
2 2 !

B 1

% Iug|f| +C
ol

-|ug|cm;x sin :r| +C

2

|
g
Ex 7.2.34.
tanxy/sinxcosx
Solution:

Iw'rtanf =
$in xcosx

_-" mxﬂﬁﬁx
~ Jsinxcosxxcosx
k: Jtan x

i
lan xcos™ x

me=j

o

) Isccrxfir
\frtem X
Let tanx =t = sec” xdx=dt
dt
sl = IF
=2t +C
=2\tanx +C

Ex 7.2.35.
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(1+logx)2x
Solution:

Let1+logx=t

Ly =dr
X

= mch‘= t*dt
] J

X
ol

=—+C
i}
(1+logx)’
_{l+logx)y
3
Ex 7.2.36.
(x+1)(x+logx)2x
Solution:
+1)(x +logx)’ 2 S 3
(x+1)(x+logx) =[" +I]{x +logx) =[] .l hr Flogx)
X LR # LY X )
Let (x+logx) =1
{ k|
1+ ]— dx = dif
| X

1) : Y o g
= I[H;J[.\ +logx) dx = [rdt

:L+(:
3

] 3
=—(x+logx) +C
(s +1og )
Ex 7.2.37.

x3sin(tan—1x4)1+x8dx
Solution:
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letx?=t

- Ax3clx = dt

s J‘x'"' sin(tan~' x*) 1 J.sin(lun '.f)m

dy = <
1+ 4 1+1

Let tan'r=u

1
st =
1+7

From (1), we obtain

5 : 1 4 -
jl sin{tan ' » ]ef.\ =i i

14+x*

]
=—|—cosu|+C
4{ Co rr}

= 2 cm‘.(mn 'r'}-f-C

- —cms(tan Lxt }+C
4 E
Choose the correct answer in exercises 38 and 39

Ex 7.2.38.
J10x9+10xloge10x10+10xdx
(@) 10x-x10+C

(b) 10x+x10+ C

(c) (10x-x10) + C

(d) log (10x +x10) + C
Solution:

Let v 410" =+
« (105" +10" log, 10) dx = dr

- j‘]ﬂ'.t —|I-“I{I' Io.g:_ lﬂ”{‘(: J‘d.r
x 410 f
=logr+C

=log (10" +x" )+C

Hence, the correct answer is D.
Ex 7.2.39.

[ dxsin2xcos2x=

(a) tanx + cotx + ¢

(b) tanx - cotx + ¢

[ CLASS XII ]
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(c) tanx cotx + ¢
(d) tanx - cot2x + ¢
Solution:

Let x'° +107 =¢
~ (105" +10" log, 10) dx = dr

2 !]ﬂ.r -lr”I{I' Iog:_ lﬂ(iT: J‘d.r
x40 f

=logr+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 7.3.1.

sin?(2x+5)

Solution:

~ 1 —CL152{2_1'+5} X 1 —L‘ustHﬂ]

2 2
5 l—cos(4x+10
— I.‘sin' [2_r.—5]a"_r = J sl }Jx

sin” (2x+5)

F=

1 1
:E j-l dx = cos(4x +10) dx

=%x_%!(5m{41+]ﬂ} e
L
=l.‘f—15111{4x+ ]ﬂ}+(.’
2 8
Ex 7.3.2.
sin3x cos4x
Solution:
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]
It is known that, sin AcosB = %{sin{ﬁf +B)+sin(4- H]}
jsin 3xcosdy dy = % j{sin {3.\( + 4){] +sin(3x - 4_1(}} cx
L 1y, < .
= 5 Lsm Tx+sin (—x}} el
= % I{sin Tx—sin x} dx

L Isin Tx dx —% Isin x dx

(—cos7
L ij—l{—msxht
2\ 7 2

—cos7x  cosx
- +C
14 2
Ex 7.3.3.
[ cos2x cos4x cos6x dx
Solution:

It is known that, cos Acos B = %{cos{A +B)+cos(A4- H]}

_[Ui;rti 2x(cosdxcosbx)dr = Ju:us Ex[l foos(dx +6x)+ cos(4x —6x }}j| dx

_[ cos2xcosllx +L052_1;_,(3‘,{_’Jr}}

_d
=514
;“cm’a“ vcos10x + cos’ ’?r} oy
| ] : ] 4.
—I { 2x+10x) +c0;{h—|ﬂ~cj| [ﬂ] dx
2 J 2
1
EI( s12x +cos8x+1+cos4x) dy
|| sinl2xy sin8x sin 4 x
= + +X+ +C
4] 12 8 4
Ex 7.3.4.
[sin3(2x+1)dx
Solution:
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Result Oriented (NCERT SOLUTION)
Let 1= [sin’ (2x+1)

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

= HI —cos® (2x+1))sin(2x +1) dx
Letcos(2x +1) =1
= —2sin(2x+1)dx = dt

= sin(2x +1)dx = L

:»!:T]I(I r’}df

35

¥ '(2x+1)]
=— CGSI{EI+[}—M}
2 3 |
~ —cos(2x+1) cos’(2x+1)
= 5 i < +
Ex 7.3.5.

sin3x cos3x
Solution:

Let [ = J-sin;:rcos" x-dx
] -3 .
Icos x-8in” x-sinx-dy
= J‘cos? .-r{l—c:os: x |sin x-dx

Letcosx =t
— —sinx-dy=df

& 1
Cos x[

+C
4 6 |

cos®x costx
= = -+
(i 4
Ex 7.3.6.
sinx sin2x sin3x

Solution:

Call :- + 91 9953771000
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Result Oriented (NCERT SOLUTION)
It is known that, sin AsinB = ; {cns{ A~ B)-cos(A+ H]}
jsin x8in 2xsin3x dr = j[sin x-%{ms{zx —3x)—cos(2x+ 31-]}} dlx
=lI{sinxms[—x}—sinxmsix] dx

1 ; : =
= E_l-{sm XCOS X —SiNnxcos5x) dx

;in 2
- lj SINZX . [sin xcos3x dx
2 27

:l[_mszx}—lj{%gin[;—+ 5x)+ Ritl[.‘l{—i‘c}} dx

4 2 2
—cos2x 1 ) ]
= —4I[sm 6x +sin(—4x)) dx
_ —C0s 2x - l m:.f;r cos 4x
8 4 3
—cos2x 1 [ LUE-'EIT cos 4x
- e +C
8 8
_ ;[mi(n cos 4x —u}ﬂr}+c
3 )

Ex 7.3.7.

sin 4x sin 8x

Solution:

Ysin 4x sin 8xdx

= 1j{cos 4x — cos 12x)dx

X : 9
:% [M?.’LLJ 4 M?.'] ,!]_i_f

Ex 7.3.8.
1—cosx1+cosx
Solution:
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

cos' 2x (4:053 Er]'

\I_‘

M1+ cosdx |

. Gk

= —LI +cos® 4x +2cos 4xJ

]
4
1], {1+cos8x
==l | | F2cosdx
4 .- %, 2 J
1[. 1 cos8x
S i J’+2c054.r-‘
4 2
| M2 . 8
= = ik +2cosdx
4|2 2
¥ (3 cos8x cosdx)
o, Jeos* 2x dx = ﬂ = + dx
i 8 8 2
3  sin8x sindx
==Xt —— +C
8 64 B
Ex 7.3.9.
cosx1+cosx
Solution:
cos? X —gin?*
- &
COs X san s
. ’ v : [cosx:cas‘ ;—Sm‘ :; and cosx =2cos’ - — I}
l+cosa Fong? 1 B ’ 5

1 [ 1}
=—|1-tan"
2 2

- .-._- '| i __
L[ g L 1- tan* ¥
1+cosx 2 2

:lj[l—sccliﬂ}iw
2 2

1

7

fom 2

1 tan
=—|2x——= |+C
2 1
2
X
=x—tan—+C
2
Ex 7.3.10.
[ sinx* dx
Solution:
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Result Oriented (NCERT SOLUTION)

sin® ¥ = sin” xsin” x
¢ S Ry
[ | —cos 2x '[ l—cos2x
\ 2 g 2 s

=£{I —Cos Zx]:

lr 5
= — LI +¢os 2x - 2cos IxJ

1[ 1+cos4x ) ]

o |+["'— —2cos2x |
4| 3 |
& o L il

== I+ - 4 — cm-lr Zeosly |
¥ |
I3

=—| —+—cosdxr—2cos2x
412 2

I&;in" xdx= l J‘|:E +lcﬂs dx=2cos lx:| ax
4 3 e |

1{3 1 f'sin4x] 2sin2x
=—|=x+— - +C
412 20 4 2
ind: .
= l[?um L ik —2sin Ex—‘+ C
8 .
3
= —"—lsmh—]—sm dx+C
8 2
Ex 7.3.11.
cos* 2x
Solution:
.
1 -cosx jﬁm_ﬂ Tty ey
= ; EHIH':=‘ —cosx and L’ms‘: =1+cosx
I+cosx e L 2 2
i
ey
=tan" —

i i
e s 2o
1+ cosx 2

X
tan—
3

= =—x|+C

1
2

=2mnf—x+c
2

Call :- + 91 9953771000
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Result Oriented

Ex 7.3.12.
sin2x1+cosx

Solution:
475

(.. x x
| 2sin  cos

- ¥
Sin- x
1+ cosy

(=
o
-
ua

2
S 2

2 X
s

Ly
4sin’
- 2
1 X
2cos
9

. o3 X
=2sin"

=l-cosx

dx = _[{1 —COS.T)d).‘

=x—-smnx+C

_ J- sin’ x
14 cosx

Ex 7.3.13.
COS2X—C0S20C0SX—COS
Solution:

. 2x+2a , 2x=-2a
cos2x—cos2a _ o 5, M,
X—o

COSY —COs . A
—2sin 5 Sin

=
_sin(x+a)sin(x-a)

o [.rth_ [J.'—r;?]
sin sin
2 2

[l

(NCERT SOLUTION)

. - X
== d [sm x=2sin 5 Ccos = ¢ cos x = 2 cos’

[ CLASS XII ]

b | =

:

C+D . ('—!J}
SN
2 2

[cos(.‘—cosf):—zsin

()

x+a)
=4ms( Jm
2
X+
=2|cos +
2

= 2[005 (x) +cosa]

: [x
sin
[.x——rx]
5
2

=2cosx+2cosa
cos 2y —cos 2ar
I ol =I
COSX—COS ¥

2eosx+2cosa
= I[sin x+xc05a]+'ﬂ'

Ex 7.3.14.

Call :- + 91 9953771000
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2 ] [
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

cosx—sinx1+sin2x

Solution:
cosx—sinx CO5X —5INX

I+sin2x  (sin’ x+ cuszx)+2.<;inxcosx
[sirﬁ x+cos’ x=1; sin2x = 2sinxcos .r]
__COoSX —sinx
(sinx+cos .r}'?
Let smx+cosx=t

" (cosx—sinx)dx =dr

FCOSX—SINX COSX—S8INX
J =f _dx

1 +sin2x (sinx+cosx)
pdt
2
= jf'ln’i
=—'+C
=—l+C
!
= _—I +
SiNxX+Ccosx
Ex 7.3.15.
ftan3 2xsec2xdx=I
Solution:

tan” 2xsec2x = tan” 2xtan 2xsec2x
- [sm:: 2x—1)tan 2xsec2x
= sec’ 2x-tan 2x sec2x — tan 2xsec 2x
_[ tan’ 2xsec2x dx = Jsccz 2xtan 2xsec2x dr— _[ tan 2xsec 2x dx

, sec2x
= (sec” 2xtan 2xsec2x dr— > +C

Let sec2x=¢

so2sec2xtan 2x d =t

J-Lan:‘ 2xsec2x d = : J-szi"r - il +C
2 2

J5 ey
=I _ SCCLx g
{ 2
_ (sec2x) _see2x
6 2
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Ex 7.3.16.
tan*x
Solution:

tan” x

=tan’ x-tan’ x

=(m:c1 x—l}lan: x

=sec” xlan” x—tan” x
=sec’ xtan’ x—(sec’ x—1)

=sec’ xtan® x—sec’ x+1

Imn 'x dx = |sec’ xtan’ x dx— Isccz x dx + J]-a’x

= -[H-E:Lt: xtan’ x dy—tanx + x+C {1}

Consider j'.v.m:"‘ xtan” x dx
Let tanx =7 = sec’ x dx =d
1’ tan’ x

::»Iscc’xmn’xm' Jr’u’r — -
i | . ]

From equation (1), we obtain

i
j‘tim4 xdx= Etan x=tanx+x+C

Ex 7.3.17.

sin3x+cos3xsin2xcos2x

Solution:

sin"x+cos’x  sin’x L Cos'x

sinxcos’x sin®xcos'x sin’xcos’x
sinx  CoOsXx

cos’x sinx
= tan x sec x + cot xcosec x

sin® x+cos’ x
j‘.:—1 dr = f[ tan x sec x +cot xcosec x Jdx
5in° xXcos X
=secxy—cosec x+C
Ex 7.3.18.
cos2x+2sin2xcos2x

Solution:
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

cos2x +2sin’ x
cos® x
_cos2x +{Iﬂ— cos 2x) FCQSE.\‘.‘=]—25111:I‘:|
cos® x L

- |

cos® x
=sec’ x

cos2x +2sin” x : :
A I— d Jsec‘ ¥ dy=tanx+C
CO5™ X

Ex 7.3.19.
1sinxcos3x
Solution:
I = f[ia‘rm:—k ;l“(f rdr
put tanx =t
so that sec®™ dx = dt
I=[(t+1)dt = %-i— log|t|+ ¢
= log|tanz| + Htan’r + ¢
Ex 7.3.20.
cos2x(cosx+sinx)2
Solution:
cos 2y cos 2x cos2x

& 2 2 | . a &
(cus_r +5in _)[] cos” x+s5in" x+2sinxcosxy  l+sin2x
cos2x cos2x
o dr ==
(cos x +sin x} (1+sin2x)
Let 1+sin2x=¢
= 205 2x dr = dt

. J cos2x J- 5
(cosx+sinx)
= —logle|+C
&
lI«n:w 1+sin2x|+C
2
]
=5 log (sinx+cosx)” ‘+(
= log|sin x +cos x|+ C
Ex 7.3.21.
sin' (cos x)
Solution:
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

sin”' (cos x)
Let cosx =t

Then, sinx =+1-¢°

= {—sinx)dy = dt

e —ft
T singy
—cff
dx = —
W1-—1¢
I' { —edl
sin™' ( mﬂ]c.h— sin”'t ‘
T
B _J sin- r
Ji—r
Let sin” '/ =u
en ,I__{.ﬂf = dlut
V1=
[xin" (cosx )y = jnldu
—{sin’¢
—L } il
3
—[Hin '[cnﬁx}]?
- +( el )
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

It is known that,

. 1 1 ';r[
5l X+¢C058 x=—

Is[n '(cosx) dx = “22 = +(
1{ =
= ——]| + X =T |+ (
2\ 2 ]
S LB, +— T+
8 2 2
r f 2
X n
sy
X .T:‘ i
"2 2
Ex 7.3.22.
[1cos(x—a)cos(x—b)dx
Solution:
! B 1 sin{a—b)
cos(x—a)cos(x—b) sin(a—b) cos(x—a)cos(x—b) |

| [Siﬂ[{x—b}—{x—a}]_

i sin(a—b) cos(x—a)cos(x-D) |

1 [ sin(x—b)cos(x—a)-cos(x—b)sin(x-a)]
sin(a—b) cos(x —a)cos(x—b)

= - (;_ ) [tan (x—b)—tan(x —a}]

[ |
i g -

= ] [—Iﬂg|cus{x—h]|+ log i:us(x—a}”

~sin(a—b)
cos (x— a}|] e

1
e |
sin(a—b}[ =e cos[.r—b”
Ex 7.3.23.
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

[ sin2x—cos2xsin2xcos2xdxisequalto
(a) tanx+cotx+c

(b) tanx+cosecx+c

(¢) -tanx+cotx+c

(d) tanx+secx+c

Solution:

sin® x—cos” x sin” x cos” x
I — dx = f[ - W elx

sin® xcos” x sin’ xcos” x sin® xcos- x

= I{sec"' % cosec?,\'] dx
tan x+cotx+C
Hence, the correct answer is A
Ex 7.3.24.
Jex(1+x)cos2(ex.x)dxisequalto
(a) -cot(e.x¥)+c
(b) tan(xeX)+c
(c) tan(e¥)+c
(d) cot ex+c
Solution:

J et {?l - x:l i
cos‘{w*,r)

Let e’x =t

— ((f'T xte” -]}ch‘ = ¢t

e (x+1)dv = dr

e (l+x) ot
e 17} dx = IE

Cos” (e"x
Jsccjs dl
=tant+C
=tan(e”-x)+C

Hence, the correct answer is B.

Exercise 7.4

Ex 7.4.1.
3x2x6+1
Solution:
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Result Oriented (NCERT SOLUTION)
Letx®=t
~ 3x2 dx = dt
—
Ir +1 Ir +1
=tan't+C
:lan"[x';]+C
Ex 7.4.2.
11+4x2V
Solution:
Let2x =t
~ 2dx = dt
i’_[ i I dlt
JI+4x* JI +1°
]
=— :r_r+x.-':1+IH+EZ —dr—lﬂur+x."r +a”
2 [ [’[ Vil +d’
%l 0g|2x +V4x* +I‘+£‘
Ex 7.4.3.
1(2—x)2+1V
Solution:
let2-x=t
= - dyx = df
::»I II—(Er——j-  mr— clf
y(2-x) +1 Vit +1
:—lng‘;+J:E+l‘+C I%ﬂf?:lﬂg x+x’+d’
VXt +a”
=-log[2-x+4(2-x)" +1/+C
=log Irl = |+C
(2=x)+x’ —4x+5|
Ex 7.4.4.
19-25x2v
Solution:
Call :- + 91 9953771000
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]
Let bx =1
~ 5dx = dt
1 1 l
= |——dx=— — df
'[\."I‘}—Er':x: “7s L}—f"
-1 r]— dt
R o
Fon
lsin Jiid |+L
5 \3)
=Lein | = I|+(_
5 3}
Ex 7.4.5.
3x14+2x4
Solution:
Let 425 =1
s 22x d =dt
3x 3 dt
=~ f1+2x*ir ] jl +12

3 —
—.----[Ian Lt [4E
242 =

__ tan™' (w.-"ir" ] i

= r—
i

2'\-'2
Ex 7.4.6.
x21—x6
Solution:
Letx3=t
“3x2 dx =dt
x° 1 ¢ dt
= |—F=g | —3
1-x 371-¢°
111 1+t
=—| =log|—| |+ C
3{2 b —! }
1 1+ x
=—log H+C
6 °ll—x
Ex 7.4.7.
x—1x2—1vV
Solution:
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]
I\lll.—fit'—[ e - ds [Il,l_lcix (1)
X
For J dr, let x* —1=t = 2x dx=dt
VXt -1
- dt
SRt
= ; _[.r-:a’r‘
=; 2
=t
= +Jx* -1

x=1 I
= —~¢J"I—|{JU1+\|'I'-. -
(A= [t e I |
—
=yx*=1-log|x++x" - 1‘+C

Ex 7.4.8.
x2x6+a6V
Solution:

Let x3 =t

= 3x2dx=dt

)

el g Lf W

& i 3 |2 132
NI ta 'u,;"' +l‘ }
1 ~
= Elﬂg t+t"+a" [+ C
= Elﬂg X +Jx*+a%|+C
Ex 7.4.9.
sec2xtan2x+4+v
Solution:
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Lettanx=t

- sec?y dx = df

= sec” x g j- dt
Jtan® x+4 P
=log|t +vi* +4|+C
=log |tan x +v/tan” x + 4|+ C
Ex 7.4.10.
1x2+2x+2V
Solution:
1 ]

- o
!J_r-'+2x+‘- '( I'H.} +(1)’
Letx+1=t¢
odx =dt

1

= I=f.£‘f— I—Lff

Nx +2x+2 Vit +1

—log.r+w3+l‘+£?

=log|(x+1)+ \Jl'[,r+l}" +1{+C

————————

=log|(x+1)+vx* +2x+2|+C

Ex 7.4.11.

19x2+6x+5
Solution:

dmems “EE o)

Ex7.4.12.
17—6x—x2V
Solution:
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

7—6x—x° can be written as 'a'—(:cJ +6x+ ‘)—9].

Theretore,
7 —(.1:'1 +6x+9- ‘))

:|ﬁ—(.1':v6.t+9]

=16-(x+3)

= (4) —(x+3)’

: I l.l—x.r}'_‘l.'=j‘ I.%ri\'
JT=0x=-x" E,l(q}' —(x+3)

Letx+3=1

= dx=dt

I “H} -0

:sin"'( : ]+{.‘
4
. N
:s;in"'('1l +3 J O
4

Ex 7.4.13.
1(x—1)(x—2)V

Solution:
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

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

A =3x+2

2 9 g
=x" =3x+—=—+2
4 4

+C

Lo (1
=loglt + r'—[—]
2

=log [.1‘ - %] ++x* =3x+2|+C
Ex 7.4.14.
18+3x—x2V
Solution:
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Result Oriented

p

(NCERT SOLUTION)

) = 9 9
8+ 3x—x" can be written as S—Lr' —3x +E_1)

Therefore,

1
= | ——dx= X
.[Y.'x_'_.-;x_x: J II‘“ 3 2
s e
{a->-3)
Letx——=1t
J
dx = dt
| S
:‘»J- Jh—J |

=sin ! :
SO
I/ -5
|
=y
=sin " ="
il
2
=sin ' S
R V/ T
Ex 7.4.15.
1(x—a)(x—b)V
Solution:

Call :- + 91 9953771000
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Result Oriented (NCERT SOLUTION)

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

3 - [a+ h}.‘c + ab

atd) (atb)

=x"—(a+b):
x* —(a+b)x . A
2 _»F
:|:x—| M]i| _[ﬂ' ]
L2 4
:>J' . : ,,rr_]' | ] dx

a+b | .
= log { — T]}jtﬁu.[x—a){x—b] +C
Ex 7.4.16.
4x+12x2+x—3V
Solution:

Call :- + 91 9953771000
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Let 4x+1= Ai{z:ﬁ +.v—3)—ﬁ
e

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

= 4x+1l=44Ax+A+B

Equating the coefficients of x and constant term on both sides, we obtain
4A=4=A=1

A+B=1=B=0

Lty s x-3 =4

~(Ax+1)dx=df

— J—L dx = I %dr

=2Jt+C

V2xi+x-3

Ex7.4.17.
x+2x2—1vV
Solution:

L»:rx+2:/I;—i{x3—l}+B (1)
= x+2=A(2x)+B

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

2.ﬂ!=l::>.,4=l
2
B=1

From (1), we obtain
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

(x+2)= l[?x]+ 2

'Ihun._[ r: < ok = _[2 e
vx© =1 Vx' -1

o 2k
-2 jwf f~r+J' ,_lix -(2)

1 2x 4
n de, letx —1=t = 2xdx=dt

2x T l jd{

='[2J7q
) |
=t
=
=+x" -1

I =
u.’r—ZI ——=dx=2logx+vx -1

2
Then, j e —

I
From equation (2), we obtain
f—ﬁ'r S +2|rc=ng‘J.‘+m."r.'fj —I‘H’_T

Ex 7.4.18.
5x—21+42x+3x2

Solution:
put 5x-2=Addx(1+2x+3x*)+B
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]
= 6A=5, A=56—2=2A+B, B=-113
5
g(6x+2) __l_l ——di B

x -
3x2 +2x +1 3 J3x2+ 2x+1

“1, sput 3x2+2x+ 1 =t.. (6x+2)dx=dt

5 5
== —==logt = Zlog(3x2+2x+|)"'cl

dx 1 dx

andlz= [ 5T 73 Y
(x+—) +

1 -1 §§+_l+c

=h=7 2

l=élog(3x2+2x+ l)-'—l- — tan
6 3 2 2

Ex 7.4.19.
6x+7(x—5) (x—4)V
Solution:

bx+7 N 6x+7

Mu'l[_t -5)(x—4) Vx? —9x+20

Let 6x+7 = Ai{x? -9x+20)+B
dx
= 6x+7=A(2x-9)+B
Equating the coefficients of x and constant term, we obtain
2A=6=2A=3]
-9A+B=7=B=34

~ox+ =3 2x-9)+34
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]
_[ 6x+7 3{3an—9]+34IE
= r s
J¥t-9x+20  TVx-9x+20
_JI 22 '+34_[.—j I dx
—9x+ 20 Wt =9x+20
letf = —dx and /, —j;dr
'.,I"(' -Ox+20 Ox+20
Y L R T (1)
¥ =0x420
Then,
2x=-9
) o
b —9x 120

Letx’ —0x+20=1¢
=(2x 9}dx:d:

:,;=‘“

R/l
I =2\t
I, = 2Nx* =9x+20 ol 2]
1

ﬁnd .IF: = j_\:{ﬁ.—
Vx©—9x+20

81 8§l
x> —9x 420 can be written as x° —91+’>l}+?——

e
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Therefore,

Pugupoy 8Bl
4 4

1
— 3 =J lllf v dx
\.I[I_z, _[2,

tg]m -(3)

I, =log

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

_ / \  —
[ 6x+7 i‘r=3[2 x:—‘]x+2ﬂ}+34lug“x—g +4x*-9x420 [+C
Jx* —9x+20 L & |

—_— [ 9%
= 6y/x* —9x+20 + 34log tx—'zJ+\f.r—9x+2ﬂJ+C
Ex 7.4.20.
x+24x—x2V
Solution:

LA:I.r+2—Ai{4.T—x”]+B
e\ J
=x+2=A(4-2x)+B

Equating the coefficients of x and constant term on both sides, we obtain
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

—2;!—[:*;]——‘
2

4A+B=2=05=4
:>{x+2):—;[4—2x)+:1
1
; (4 2x)|4
_[ idx:j L — oy

AJdx—x* Jidx—x*
| I 4-2x

> dv+4

Vdx—x’

! el
Vdx—x’
g}
Let I, = [~2=2% s and 1, [~——dx
Vdx—x Vidx-x°
19
2EE = S Ll (1)
Adx—x" 2
4-2x

Then, {, = I dx
4x—x°

v
Let dx—x" =4

= (4-2x)dr=dlt

-  CO—

=2Jt = 2 Jdx-x° (2}

L= |

= 4x —x° :—(—4.‘(-1-11]
=(—4.‘:+x’+4—4}
=4-(x=2)
(2 —(x-2)°

.n’_,=_[ ,]—dr=5'm |[x

J(2) - (x-2)

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

2“‘.

J (3)

et | ]

x+2 | e ; x—2 :
I f—1fb:-———(2\n'4x—x ]+45|n '( - ]+f_
vdx—x 2 ' <

il %2
= —Jax—x* +4sin 'f‘z ]+c
b

Ex 7.4.21.
X+2x2+2x+3V
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Solution:

2 2{x+2
_[ {x+ } d:r:] [ ,Fc—]dt
3 290 +2x+3

I 2x+4
_2-[_;1I+

¥

X +2x+3

ax
Nt +2x+3

:lj‘ 2x+2 n‘:\‘+1I _ 2 e

LI L, AT 27\ x*+2x43
. |—[ 2x+2 e j‘ 1 =
29 x*+2x+3 Jxl+2x+3
]
Let 7, = [ 26t2 i and = [~ L_ &
Jx* +2x+3 VP +2x+3
+2 ]
R de=—1I+1, i)
Vx*+2x+43 2
Zx+2
Then. !, = |- dx
I 'I.\.xz+2x+3
Letx?+2x+3 =t
= (2x + 2) dx =df
I, = jﬁ:zﬁ:qu‘izm; (2)
!
f,=jj;=2¢’?=2112u3 (2)
1

L= ;Jx
VX +2x+3

:‘>J;:+lr+3=.\':+2.r—|+3:[-r+]}:_(~j2):

l
) z

e+ ()

de =log|(x+1)+vx*+2x+3 i{3)

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

.1x+—2¢" . [ VX + 2x+3:|+ Ing.(x+ )++x" +2x+3|+C
Vx*+2x+3 '
= Xt +2x+3 +log {J.'+]]|+~.,I'rx3 +2x+3[+C
Ex 7.4.22.
x+3x2—2x—5
Solution:
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Let (x+3)= .-ié—i{x-‘—zx—spﬁ
(x+3)=A(2x-2)+B

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

2,4=|:>A=l
2
DA BT R
.'.{_1.'+3]=;[2.1'—2}-r4
1

% 2{2,1‘—2}+4
= j-.'r‘? —Ex—SLh N J x*-2x-5 dx
1 2x-2 1
= I_r? —Qx—ﬁth +4-|‘.r'? _2:“_5(!.1.
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]
Lt I,Zl—zdx and /, = I;_.ri‘r
X —2x-5 X =2X%—5
x+3 1
dx=—1 +4l, el 1
I(xi B 5) ALt (1)
Then, f’,:_[ j2x—2 -
X —2%—5

Letx' —2x-5=t¢
= (2x-2)dx=dt

= = j“:f = log|i| = log|x* —=2x—5 2|2

:I __] ——ix

(x-1) +(6)
2 [x=1-46] i
s lng[ T \,-'%J ~(3)

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

ﬁx—.:‘fb::—lng|x: 2x :n|+ log x=1-v6 +C
xt=dxe5 3 2J6 |x-1++/6
7 2o kS
110g|x e o "E e
2 f x—14+4/6
Ex 7.4.23.
5x+3x2+4x+10V
Solution:
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Let 5x+3= Ai{x? +4x+10)+B
dx

=5x+3=4(2x+4)+B

Equating the coefficients of x and constant term, we obtain

5
24=5= 4=
2

4A+B=3=B=-17

~5x+3= ;-(E_r—.a'l]—?

5
s (2x+4)-7
= f———dr= [f—dx
Vx +dx+10 N o+dx+10

S L B ]
270 +4x+10 Vil +dx+10
2x+4 |

Letf, = |——=dxand [, = = =€
Vx4 dAx 410 J\I,r' +4x+10

i

5x+3 5
n e = 2 1, - T, (1)
Jrirdx+10 2

Then, [, = 12x i dx
W +4x+10

Let x™ +dx+10=1
s (2x+4)dx = di

=1 = j“’—’ 241 = 24X +4x+10 sA2)

i

|
L = |———ix
) Jw'l,‘c':+4x—lﬂ '
- f— d
,J'(_r' +4x+4]+6

= I v

I[.r +2) + (m"lg)

(x+ 2]\;‘.1:: +4.1'+|U‘ .(3)

= log

Using equations (2} and (3) in (1), we obtain
v = =] 25" +4x+10 |~ Tlog (v+2) +V + 4x+10 +C
=53 x4 10 - Tlog (x+2) 4+ + dx + m‘ 0

Sx+3

Jrl +4x+10
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Ex 7.4.24.

[ dxx2+2x+2equals
(a) xtan1(x+1)+c
(b) (x+1)tan-lx+c

(c) tan'1(x+1)+c
(d) tan-1x+c
Solution:
f e :j‘ dhx
2 +2x4+2 {_r:—23'+1]+|
- J'; e

(x+1) +(1)
—'[tan '{.r+l}]+'i.’

Hence, the correct answer is B.
Ex 7.4.25.

[ dx9x—4x2Vequals

(a) 19sin—1(9x—88)+c

(b) 12sin—1(8x—99)+c

(c) 13sin—1(9x—88)+c

(d) sin—1(9x—89)+c
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Solution:

j- dx

Jox - 4x°

Jllig

'{'— X

1'I|| L 4

_F-’

e
x— , b
=—|sin™ 8 ||+¢ [I 4 —sin"' 2 +C

l.‘llﬂ' —1 a
LN r
|- x-0
= —sin '[81 ]—E.‘
2 9

Hence, the correct answer is B.

Integrals Class 12 Ex 7.5

Ex 7.5.1.
x(x+1)(x+2)
Solution:
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

X A B

D el 233

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

Let

Equating the coefficients of x and constant term, we obtain
A+B=1
2A+B=0
On solving, we obtain
A=-1and b5 =2
x -1 2

“GEDE+2) (x4 (x+2)

7

x o ] L2
- J{H]}(H:]"”" J{_H]} (x+2)

—log|x +1|+2log|x+2/+C

dx

=log(x+ 2}'1 - 10g|.1.‘ +1|+C

{I+2}:
=log +C
(x+1)
Ex 7.5.2.
1x2-9
Solution:
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

1 A B

A T 49 (2=

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

1 ~1 :
s + 1
e e
:-_l_hnr:g:,~:+3||+l_|ﬂ+£i»‘f—3‘|+1C
6 [§]

1 i[x—fﬁ]

~L1og| C
6 °l(x+3)"

Ex 7.5.3.

3x—1(x—1)(x—2)(x—3)

Solution:

Let e = < + £ - C
(x=1)(x-2)(x-3) (x-1) (x-2) (x-3)

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

Substituting x = 1, 2, and 3 respectively in equation (1), we obtain

A=1B=-5andC=4

, 3x-1 w & W .
C(x=1)(x=2)(x=3) (x=1) (x=2) (x-3)
3x-1 | 5 4
iy = - + A
= ey I{{x-n (x-2) (xa}}“‘
=log|x—1 -5log|x—2 +4log|x-3[+C
Ex 7.5.4.
x(x—1)(x—2)(x—3)
Solution:
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]
Lot x s ol B e C
CENE-)E3) () (-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 A:%, B==2, and(.":%
_ x L z . @
T x=D(x=2)(x-3) 2(x-1) (x-2) 2(x-3)

¥ [ 1 2 3]

el

_>I(_\' N-2)(x 3}“"]12(; ) (x-2) 2(x-3)
—%Iugx—].—Elﬂg_x—Z+§log|x—3+(‘

Ex 7.5.5.
2xx2+3x+2
Solution:

2x A B

22 X +3x+ 2:(x+]}+{.¥ | 2}

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

x> 2 4
C{x+)(x+2)  (x+1) (x+2)

LY—J 4 2 |,
=l I[(_Hz] {x+1)}“‘

=4|0g|x-:-—2|—2|0g ,r-:-l|+C

Ex 7.5.6.
1—x2x(1-2x)
Solution:
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

It can be seen that the given integrand is not a proper fraction.

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

i

e l| 2oy
x(1-2x) 2 Ekx{]—zr}
2-x _£+ B
o x(1-2x) o (1-2x)
=(2-x)=A(1-2x)+ Bx (1)

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

—

A=2andB=3
2-x J 3
—=—-
x(1-2x) x 1-2x

Substituting in equation (1), we obtain

]-x* _l.;_l 3_{_ 3
x(1-2x) 2 2|x (1-2x)
T I TN
.t‘]—Z:r}- -12 EL.\' 1-2x fd
- lng|l—2r|+("

2(-2)

) 3 :
= {+|og|.r|—z|og||—2x|+£.

= % + Iﬂg|x| +

Ex 7.5.7.
x(x2+1)(x—1)
Solution:
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

x _Ax+.|':’+ _
|[x'1+l}{,'v.'—lj_(,r3+l] (x-1)
=(Ax+ B)(x-1)+C(x*+1)
x=Ax"— Ax+ Bx-B+Cx" +C

Let

Equating the coefficients of X2, x, and constant term, we obtain

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

On solving these equations, we obtain

| 1 1
A== B=—and C=—
2 2 2

From equation (1), we obtain

a 1) 1
——x+
x =L 2 EJ 2
(fll){x ) x5+l [x—l)
1 X l 1 1 1
= - ——dx + ——dx + i
’[1 +I 2-[;.-"+I” 2" x +1 : 2-“,1—1{
:—1 j ?I f.{x+llu11 'x-i—llng x—'[|+'[.“
4-x"+1 2 2
. 2x 2
Cnnﬁidurj . let (x‘ --l]:f:blrdx:d.f
x°+1 '

= L. +Idr—f = log|t| = I('.ug|x': | 1|

_[ i = llngr" lillun'xkllngx-llf‘
h (x"+l){1‘—|} 4 =" 12 2 f
I I 3 I | y
=—log|x—1|-log|x’ +1|+ —tan™ x+C
2 4 2
Ex 7.5.8.
x(x—1)2(x+2)
Solution:
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Result Oriented (NCERT SOLUTION)
L i _‘{' A B F - ( s

A EEr2) D) (1) 5+
x=A(x—1)(x+2)+ B(x+2)+C(x-1)

Substituting x = 1, we obtain

B
3

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

=2 +283 =1

On solving, we obtain

L

A= 2 and C =
9 9

, X _o22 2
I-{.r—l]z(.ﬂ—i!] 9(x-1) 3{T—|}: 9{1‘+2}

:>I —;—,J{_Yl_l J

2 1
x—a J'(A_Jrz};i‘-:

J.+'?]| {J.—I
T 1{ -1 2 .
=—log|x- I|+—(—]—— log|x+2/+C
9 J\x-1; 9
:E]ng —'Y_I - ] +(
9 Tlx+2| 3(x-1)
Ex 7.5.9.
3x+5x3—x2—x+1
Solution:
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]
3x+5 _ 3x+5
Fextemel Ay ixa)
3x+5 A B C
Lot — =4 +

(x=1) (x+1) (x=1) (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= . and C = :
2 2

Ix+5 -1 4 1

o ) 260 ey 2
" 3x+5 d.l'=—,|,J ! dx+4j’{xl”~_dr+]]{ I

(x=1)" (x+1) 2 Yx-1 2 (x+1)"
=8 L log|x—1+4] — |+ : log x+1+C
2 Lx—1)
] loi ¥+ 4 e
x=1 (x-1)
Ex 7.5.10.
2x—3(x2—1)(2x+3)
Solution:
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]
(¥ —1)(2x+3) (x+1)(x—1)(2x+3)
sk 2x=3 _ A B i

) (-1)(2+3) (z+1) (x=1) ' (2x+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)+ (" -1)
=(2x-3)=(24+2B+C)x* +(4+5B)x+(-34+3B-C)

Equating the coefficients of x2 and x, we obtain

B= ],.4:5__:-_111d(.": 24

10 2 :
, 2x-3 .. B 1 24
C(x+1)(x=1)(2x+3)  2(x+1) 10(x-1) 5(2x+3)

2x—3 2 I 11 , 24 I )
:>"‘[:x‘?—l){2x+3}m zj{ml} T_mjx e I(z_nm:-:}m

= 5]{:@ x+1 - : log|x—1|— it log|2x+3
10 Fx2
5 1 [ 12 [ .
—logix+1|—-—log|x—1|——log|2x+ 3|+ C
10 3
Ex 7.5.11.

5x(x—1)(x2—4)
Solution:
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S5x _ Sx
(x+1)(x =4)  (x+1)(x+2)(x-2)
Sx A B C
Let
A ) )(z=2) (=+1) (z+2) (-2)
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
gl pe® ad
3 2
o __ 5 5 i 2
{x+1}{r+2]{x—2} 3(x+1) 2{r+2] 6(x—2)

5 5 1
_}J- \+I ) T:BJ{xﬂ J’{r+’5 = I{T 2)

elx

]L}g|'r+|—-5|v.ug‘r 2| lu_‘sgx 2|+'L

Ex 7.5.12.
x3+x+1x2—-1
Solution:
It can be seen that the given integrand is not a proper fraction.

Therefore, on dividing (x* + x + 1) by x% - 1, we obtain

.1'3-1'-.\'+|_ 2T+|
P TR P
gt 4 B
| {_r+]_] {_r—l}
2x+1=A(x-1)+B(x+1) kil

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

rx':+x+l_x+ 1 3
x* -1 2{r+| 2(x-1)

x’ 1
:>r;_:f:r dx = J'xc.’.'c+ T.{x _j{r—l

=—+]2|ug|1+l| —log|x - 1|+C‘

Ex 7.5.13.
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2(1-x)(1+x2)
Solution:

2 4 Bx+C
Let =

(1-x)(1+x) (]—_\:}+{1 rx?)
2= A(1+5*)+(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=4
A =2
On solving these equations, we obtain
A=1T.B=1andC=1

2 | x+1
= i

'.‘{I—.r}(lv.r:) B

s I X - [ =
m_jl—xdr-'_jlh':‘? ey J 1:(.".:.

J- 2
(l—x]{l+x!}
=—log|x—1|+—log|l+x* +tan” x+C
Ex 7.5.14.

3x—1(x+2)2
Solution:
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]
Lcl 3‘{_'.'_ —_ A — = BI
(x+2) (x+2) (x+2)
—>3I—I=xi(x—2}+3

Equating the coefficient of x and constant term, we obtain

A=3
2A+B=-1=8B=-7
3 7

_ 3x-1
C(x+2) (x+2) (x+2)

:>j 31-_], dr=3

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

de—7 [ dx
“(x+2)

=3]ng.'r12| 7|- s +C
L(x+2) )
=3log|x+ 2| t i +C
(x+2)
Ex 7.5.15.
1x4—1
Solution:

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

1 1 1

{-‘f4 —|} 3 (xﬂ - E]{_.\:" +1} § {x-—l][x—l}{l+.r“]

I A B Cx+D
(x+1)(x=1)(1+x7) B (x+1) £ {x—|}+(_r’ +1)
1= A(x—1)(x* +1)+ B(x+1)(x* +1)+(Cx+D)(x* 1)

1= A(x* +x-x*=1)- H[x-‘ Fx+x° +1)+Cx* + Dx* =Cx- D

Let

1=(A+B+C)x" +(-A+B+D)x" +(A+B-C)x+(-A+B-D)
Equating the coefficient of x*, x2, x, and constant term, we obtain

A+B+C=0

-A+B+D=0

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

On solving these equations, we obtain

A= —]—__H:—i-._f.“zﬂ, and ) =
4 4

b | =

] -1 ] 1

=T 4(x+1) 4(_1-_]}_2(1: +1)

1
= cfx———IL) \—l+—ln x-1|-=tan' x+C
glx =1+ loglx~1|-2
] -1 1
~loglX—|——tan"' x+C
x+1| 2
Ex 7.5.16.
1x(xn+1)

[Hint : multiply numerator and denominator by x™1 and putx® =t |
Solution:

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




Result Oriented

.T(x”+l)

-l 1:t_.ll I - ler 1

J:(.T" i I] ) .'r"'::cf_x" f 1) - J.""(:-."' | I}

Letx" = = x"'dx=dr
l

I X I
i P e e e

'lx{x“+l_ x"(x"+1

_n—|

ot

|4, B
t(e+1) (141
1=A(1+1)+ Bt oL}

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

A=1andB=-1
w i oot
-F[I'l'” i {I-H}
teft 1]
= |- (x+1)" h ) ”
1 [logr| - logt +1]]+C

n

Ir 3 i :
= n |ng|3. |- |ng|.1 b I_] +

- l]-:-g 'j' +C
n x"+1
Ex7.5.17.
cosx(1—sinx)(2—sinx)
Solution:

Call :- + 91 9953771000

tovaLeoucarton MATHEMATICS

(NCERT SOLUTION)

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

[ CLASS XII ]
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

CoOsx

(1-sinx)(2-sinx)

Let sinx=¢f = cosxdr=dt

. J- CosXx _I dt
~(I-sinx)(2-sinx) (1-2)(2-1)
| A B

Let =

¢ (1-1)(2-1) [I—r]+(2—.r]

1= A(2-1)+B(1-1) =11
Substituting = 2 and then f = 1 in equation (1), we obtain
A=1and B=-1

| 1 1

=020 (1-1) (2-1)

COs X o 1 1|
!{l sin x)(2—sin r)dl 3 J[: m_&m

= Iﬂg|l !‘| [ lng|2 :| +C

2
= log ==k +C
—1
= log 2—sl|n,u. +C
I —sinx
Ex 7.5.18.
(x24+1)(x2+2)(x2+3) (x2+4)
Solution:
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ovacepucaton MATHEMATICS
Result Oriented (NCERT SOLUTION) [ CLASS XII ]

(27 +1)(x7 +2) (4x* +10)

() a) ()]

- 4x” +10 _ Ax+B . Cx+D
I (.1:“' +3)[x‘1+4] (.!.'3+3) (.‘r:+4}

4x* +10=(Ax + B)(x* +4)+(Cx+ D)(x* +3)
4x* +10 = Ax’ +4Ax + Bx’ +4B+Cx’ +3Cx+ Dx’ +3D
45 +10=(4+C) +(B+D)x* +(44+3C)r+(4B+3D)

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

B+D=4

4A+3C=0

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

A=0,B=-2C=0and D=6

ax*+10 -2 6

) )

3 {
:x+2[ ],_tan Lo J—E-': : tan "T]+f_".

3 J3 W2 2
=x+ %_ tan”' T_—EIan L=
W V3 2
Ex 7.5.19.
2x(x2+1)(x2+3)
Solution:
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

X

I[.rj + ]5{.1‘3 - 3}

Let x2 = f = 2x dx = df

I

x?+1

dt

{tx’+3}£iﬁ:= J{f+|][{+3} ~(1)

i e | [

A4 B
((+1)(1+3) (1+1) (1+3)

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

Let

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

] 1
A=— and B =--
9 .

] 1 1

e +3) 2(r+1) 2(t+3)

A | N S A
:I{x?ﬂ][.\'#}]i J{?(I+I} 2[;+3]}!r

|[.r +]}|—];10g|f+3|+f_"

= l log
2
= lImg ind. +C
2 (+3
= I log x:+l +C
2 ¥ +3
Ex 7.5.20.
1x(x4—1)
Solution:
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1

.T(,-;J'—]_]

3
l X

x(x* —l:} s (IJ —l).

il Pyl ey e

X

Let x* =t = 4x3dx = dt

) 1 1 dt
= Imu’r e j”:r__]}

| A4 B
et ((t-1) " ¢ (1)
1= A(t-1)+ Bt 1)

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

R ——

Hesl) 1 D g=l

-

HRTENEE
if,r(.m**—l}V1-4j<Lr +f lj'mr'r

--&[—]og|§|+]0gir—]|].—f

| i—1
=—lo +C
1 g f
A
=llog X =2 +C
4 x
Ex 7.5.21.
lex—1
Solution:

Call :- + 91 9953771000

tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Multiplying numerator and denominator by x>, we obtain
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]
|
(e -1)
Lete*=t= e dx=dt
L el _ 1 1
jjﬁm_ | T -[.r[_: I_]arlr
Let -
T ta=1) ¢ -l
1=A(¢-1)+ Bt sl

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

A=-1and B=1
4 o=l
Ce(t-1) ¢ t-1
:;»J ] dr=1lo LIH;
t(r-1) = 5
" — ]
= log| —+C
€
Ex 7.5.22.

choose the correct answer in each of the following :
[xdx(x—1)(x—2)equals

(a) loglll(x—1)2x—2]ll+c¢

(b) loglll(x—2)2x—1[[l+c

(o) logll(x—12x—2)||+c

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

Solution:
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]
Let 2 = - + =
(x=1)(x-2) (x-1) (x-2)

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

¥ | 2

=— +

>l H_(x_—] Nl

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

(-2

+C

=log

x-1

Hence, the correct answer is B.
Ex 7.5.23.

Jdxx(x2+1)equals

(a) log|x|—12log(x2+1)+c

(b) log|x|+12log(x2+1)+c

(c) —log|x|+12log(x2+1)+c

(d) 12log|x|+log(x2+1)+c
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tovaLeoucarton MATHEMATICS

(NCERT SOLUTION)

Result Oriented
Solution:
o | _ 4 ; Bi+C

.1'(.1:: + Ij x x*+1

1= A(,r? + l}+{B.1‘+C],r

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

A+B=0
C=0
A=1

On solving these equations, we obtain

A=1,B6=-1andC=0

1 T
) J { x ¥+l }“"‘

= log |x

—Ilug
2

Hence, the correct answer is A.

S | S g

Move to Top — Class 12 Integrals Chapter 7

Integrals Class 12 Ex 7.6

Ex 7.6.1.
X sinx
Solution:

Let /= I.rsinxd.\‘

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

I= rjsinx dx— j<[%x} Jsiu.'r u&}dx
=.r{—cns.\']— Il-{—cnﬁx}n{x
=—xcosx+sinx+C

Ex 7.6.2.
X sin3x
Solution:

Call :- + 91 9953771000

[ CLASS XII ]
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Let /= j’.rsan 3xdr

Taking x as first function and sin 3x as second function and integrating by parts, we obtain
M
I =x [sin3x dr - j{[;’; IJ Jsin3x dx}

£ b et
:'TL cos 3x |_ ,[]" cosfﬁr] i
3 ) |

~
)

h

—xcosix |
= +§ cos3x dy

3

—xcos3x 1 . =
= +—sindx+C
&) g

Ex 7.6.3.
X2ex
Solution:

Let 1 = J-.T'ﬁer.'r

Taking x2 as first function and &* as second function and integrating by parts, we obtain

/=x* j‘el de— IJ[ %1‘: 1'| J{.’”dx}ufr
. J

I\

=x'g" - IE.T-L*L'cﬁr

=xe" -2 J.r -ty

Again integrating by parts, we obtain

» "
=xe -2

x- je”ci\' - I{{ -{i 'cx| J-E'tdl} dx |

= x’e* —2[1‘9" - e"c.’xi|
=Jr1£ﬂ“'—2[xe“'—e" _
=xle" —2xe" +2¢" +C
=" (¥ -2x+2)+C

Ex 7.6.4.
x logx
Solution:

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Let I = J'.r log xdx
Taking log x as first function and x as second function and integrating by parts, we obtain

[ =logx I.r dx — H[i log .r} Jx u‘x}dr

1

x° 1 x°
=logx-—— ey
og x 5 L_ 5 v

1

logx  rx
= 5 & '[2 dx
_ x* log x % x i
2 4
Ex 7.6.5.
x log2x
Solution:

Let /= I,r log 2.xdx

Taking log 2x as first function and x as second function and integrating by parts, we obtain
I= ]ogl,r!.r oy — J{[;—i? iog.rJ JJ.' -:IrJ»ci:r
x 2 x
=loglx- 5 - J-Zx' 5 dx

5 xlog2x px
R Jgﬂk

. x*log 2x 5 x’
-3 4
Ex 7.6.6.
x2logx

+C

Solution:
Let 7= j'x’ log x dx

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

I=logx j-:f2 dy — I{(;—i log 1] szn’x}(ir

.

X I ¥
=lo x[— - |——dx
4 3] =

s

_ x’ log x B J-J;_de

3
_Xlogx ¥ o
3 9
Ex7.6.7.
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Result Oriented

xsin—1x
Solution:

Let = I,rsin 'x dx

Taking sin™"
f=sin"x j:o: dx— jd[ d sin '_rJ J). dx »dx
|\ lx

A [ ] | o
=8in" x e
Y 2 \l'll Tk 2

2 il ]
xsinnx 1p —-x
= + dx

oA \m'. —[{H—
='T2 s J"f+1 I\f‘ﬁfh—j
9

2

1

N

a‘w\
[

2 2

xsin'x x o [ .
= +—+1=x" +—sin .1'—251[1 x+C

1

4
Ex 7.6.8.
xtan—1x
Solution:

(2x* - 1)sin™ _1-+*4'" -2 +C

Call :- + 91 9953771000

tovaLeoucarton MATHEMATICS

(NCERT SOLUTION) [ CLASS XII ]

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

. 1
sl B 1 {; J1-31 + ; sin”' x —sin 'x}HL‘

@ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Let 1= I.r tan ' x dx

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

e o d a0 ) i
f=tan  x _[JL o — H(Etan :rJ j-.x ol ]((.{r

L

X TR 1
2 2

(.r—tan 'x}+i’:

x = x 1 1 5
=—+tan x-——+—tan x+C
2 2.2

Ex 7.6.9.
xcos—1x
Solution:

Let = J'xcos xely

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

I =cos™ .\;I.\; e — I{(%C(!S ; x]j.nit}dr

Lo
=¢cos! \'i—‘l-_i]-idt
e

2 1 2
x“cos X 1J~I—x -1

dx

3 Tt

_ x* cos l.'\?_l e -1 i

¥eostx 1 [ — ] -1
= > —EJ-"-,Il—.‘L' d'\?—EJ- - = X
[

vl-x*
x*costx 1 1 :
= ——f ——cos 'x (l]
2 2z 2
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

where, ], = I 1-x"dx

. =2l —x —j%u‘fﬁjxdx

= I =xy1-x° —j __l;..nit
2Jl=x"
— —x°
=1 =xjl-x" - = dx
I Ix..'l—x"
 —— ] a1
=] =xyl-x" - —dx
: e
=1 =_t\|'ll1—.r: —{J\ﬂlll—x: e +I I_d‘:ﬁ}
1 —x*

=1 = w"'l—T—{!J+cos l.t}

- =
=21 =xy1-x" —cos™ x

ik =E1H - x —%un:\‘ Lok

i

o]

Substituting in (1). we obtain

Ay g
T XCOs -"r_l[fxlz'l_tz _lmg, I,‘J;J—]—CUH I.\'
) 2l o 2 2
Nyt =1 :
:( )Ct‘lt‘-].\?—i 1—,1.::+C

4 £

Ex 7.6.10.

(sin—1x)2

Solution:
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Let r= J'(sin I.\‘}: -1 dx

Taking [sin '_r}: as first function and 1 as second function and integrating by parts, we obtain

! {sin =) _[mi\:— ![ :_(sin '.r}g - J] ~a‘,‘c}dr
2sin”' x

SIHI, ‘E—Im
'

" 1 2 _2.-1('
)E'(b'll'l \] jbll'l T‘ i

'J
Lvl=-x" )

= x(sin ]x]?+{sin Ly it [J[ 4 Lsin!x |J‘id.f]dﬂ

dx

(gl . ro ] f
=_r[5;ln 'Jf} #sin™ x-241=x2 - J - 1= x% dx
l-x

= _1‘[s[n" I}IE +I1—xt sin"x— |-2d,r

=_r[s[n 'x}_+2-..|"|—_\': sin"x-2x+C

Ex 7.6.11.
xcos—1x1—x2v
Solution:
Let I = Ao xd\
J1-x°
s I Er_z—l cos ' xdy
e X
. ) . ( —2x h . : . .
Taking cos™' x as first function and | — | as second function and integrating by parts, we obtain
Wl=x )

1| ~2x d 2x
L= cos” x —dr— cos ' x dx +dx
2 it I{[ dx J‘[\f'] g } J

= cos x 241-x7 —J' ;-2\"1—1—3 cfx-‘
2| Vl-x'
e 2W1-x*cos ' x + jzax]

2
_Ir .
- 2J1-x* cos ' x + Z.r]+C

= [x'] x’ cos 'x-.r-er

Ex 7.6.12.
X sec?x
Solution:
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Let 7= J'.rscc'“ xelx

Taking x as first function and sec?x as second function and integrating by parts, we obtain
J =.'fjﬂec: xdx - I {il} IﬁEC" xdx. dx
dx
=xtanx— j] -tan xdx
=x1unx+lug;cu5x|-l:'

Ex 7.6.13.
tan—1x
Solution:

Let I = Il-tall ' xdy

Taking tan~" x as first function and 1 as second function and integrating by parts, we obtain

I =tan "' x [ldx— H(imn '.r} jl-dx}.d‘c

dx
1
= tan '.r-.r—j Ay
1+x
| 2x
= xtan 'x——J — gt
241 +x

1 | ]
= xtan 'x—EIog;I +x"+C

= xtan '.r—lzlog{l+.r’}+(?

Ex 7.6.14.
x(logx)?
Solution:

I'= I.\'{Ing .\']? elx
Taking (log _rf as first function and x as second function and integrating by parts, we obtain

Ex 7.6.15.
(x*+1)logx
Solution:
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]
Let /= j‘l[x? +I}ic}gxa{r =j‘x? log xdx + I!og,\'dx
Let/=HL+1 . (1)
Where, I, = jn:" log xdxand I, = _[Iogm{r
I = j,r: log xd

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

I, =logx-— j.r"lbc —J‘{[%Iog .J.'J J.r"‘d.\:} dbx

x* el X
=logx.—— |—- —dx
; 3 I x 3

= ilog,\:—_‘l( I.r:dx}

- ) )

== logx— = +C, el 2]
3 9

I = _[Iog,m{r

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

I, = lug,rjlrdx—j{[ilug .'r;l _[I -u’x]»

=logx-x- _[1 < xche
X

=xlogx-— J-Idx
=xlogx-x+C, = (3]

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

3

Jiit
3

logx - :Ti C +xlogx—-x+C,
_T; x}

="logx Fxlogx—x+{C, +C,
3 4 9 E [ I ]

:] b 3
2 =
=(— +x |logx——-x+C
s | E 9
Ex 7.6.16.
ex(sinx+cosx)
Solution:

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS Xl ]
Let 1= [e* (sinx+cosx)dx
Let f(x)=sinx
= f'(x)=cosx
= [e {5 (x)+ 1 (x)} dx
It is known that, I fF(x)+ /" (x)}de=e"f(x)+C

s =e"sinx+C

Ex 7.6.17.
xex(1+x)2
Solution:

Let [ = —dr—!c
(1+x) E+r

1 1
-} *m‘{l.xr}“’*
-
Let f(x)= — = f {Y}_“+I}

It is known that, I (x)+ 71 {1}}cir=u7.,i"{,r]+f_
I 2 = dx = T
(1+x) 1+x
Ex 7.6.18.
ex(1+sinx)1+cosx
Solution:
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

_,_(l+si|1.!.' )
e
. 1+ cos .xJ
X X . X X
sin’ +mb +231n : {:{JST

-2

= e

2 X
2cos
2

.,

] s oY
e[ sin +cos” |
2 %)

2 X
2¢os
2

-
X X
51— +C0s
2 2

=—g i ——=

[

X
cos
2
-5 fm3 ]
tarn -
A
l Ll+ra| iw
2 2
sl e*| 1+tan? = + 2 tan >
2 2 2
o [seczi+zlan'—t}
2 2 2
1+ sin x)ed :
il anm}n_ﬁ_\ P (1)
(1+cosx) X 2 %

Let tan ; =Flx] =17 [x)= —;-HE{::

ra | =

It is known that, |e’ {_f'{,r}+lj’"{,1.‘}}a’,r =e"f(x)+C

From equation (1), we obtain
"(1+sinx)
I—{fl =¢" I"-!I]—-I-(_
(1+cosx) 2

Ex 7.6.19.
ex(1x—1x2)
Solution:
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

11 |
Let] = Iﬁ‘ {———\}Ir
X X

Also, let L= 7(x) = f'(x)=2
X

It is known that, Ie' {F(x)+ 7 (x)}dx=e"f(x)+C

nI1=2+cC
x
Ex 7.6.20.
(x—2)ex(x—1)3

Solution:

e[ x-3 }”__ ﬁ_,[.\'—l—z} :
j =il I =3

(=]

e, | e
Let Jf {:‘]— [.L‘—I]l: = 3 { ) I:x—l}?

Itis known that, [e*{f(x)+/'(x)}dx=e"f(x)+C
Ie‘ J {I_Sjl 5>d,r =——+C
(=1") (x-1)

Ex 7.6.21.
e2xsinx

Solution:
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tovaLeoucarton MATHEMATICS

Result Oriented

Letr= Ie” sin x oy

Integrating by parts, we obtain

f

= sinx_[ch:ir : j{k i sin x] Iez"ci'r
.

i) a
=X J..'i'

[

= [ =sinx- = —jmsx- ey
e”sinx 1 ¢.,.
=S —— |e”" cosxdy
2 2

Again integrating by parts, we obtain

¢ -sinx 1 S
Ji— . - > {m.\.x_[cf dx — H |

2

o 3 g sinx ;|:{:m;_r- t; I{ sin _r] 92'

e’ .sinx 1| e cosx
= J = T
2 2 2
esiny e cosx 1
=i = — e
2 4 4
1, e*-sinx e*cosx
=I+—1= _
4 P 4
5, e"sinx e cosx
= _f= -
4 2 4
4| e*sinx e“cosx| .
=I=— - +
5 2 4

2y

=] i [2sinx—cosx]+C

Ex 7.6.22.
sin—1(2x1+x2)

Call :- + 91 9953771000

(NCERT SOLUTION)

(f

d cos .'I.'J Jel‘ efx } chi‘
|\ dx )

1 iy
+— [e" sin.xdy
2 ¢

[ CLASS XII ]

dx

|From (1)]
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Solution:

Letx=tand = dx=sec’ @ d0

G A Tt \
sin”![ 22| = sin '[ 2Hm J—sin '(sin20) =28

1+tan’ @

= [sin '[ ‘I,]dxz J‘za-sec‘ﬂdﬁzzjﬂ-sec-‘wﬁ

+x°
Integrating by parts, we obtain

' i N '
21 8. [sec? 648 H fﬂe jﬁec-’ gdahng
L ¢ F]

=2 iE tan & — Ilam chﬁ'-l
= I[Humf-]‘ +log cnsfﬂ +C

,]_'—‘H?
1+ x?

|
=2xtan™' x4 Zlug{l i xz) 14+C

1
=2| xtan™ x+log

= 2xtan ',r+2[—%]ﬂg(]+x?}-‘+c
=2xtan ' x- lug(] § .1'3) +C

Choose the correct answer in exercise 23 and 24

Ex 7.6.23.
[x2ex3dxequals
(a) 13ex3+c
(b) 13+ex2+c
(c) 12ex3+c
(d) 12ex2+c
Solution:
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]
Let 1= [x%e" dx
Also, let v* =¢ = 3x’dv =dt
=== Jc.»"d.r

{_t"}+(.‘

e +C

Lad |t L |t

Hence, the correct answer is A.

Ex 7.6.24.
Jexsecx(1+tanx)dxequals
(a) excosx+c

(b) exsecx+c

(c) exsinx+c

(d) extanx+c

Solution:

j-e' secx(]+tan x)dx
Let I = J-eT secx (1 +tan x)dyx = j-e' (sec.x +sec xtan x)dx
Also, let secx = f(x) = secxtanx= f'(x)

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

A =e"secx+C

Hence, the correct answer is B.

Move to Top — Class 12 Integrals Chapter 7

Class 12 Integrals Ex 7.7

Integral the function in exercises 1 to 9

Ex7.7.1.
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION)

Letf= j Ja—xidx = J,,H.'I[E}E —(x) ax

i | S ER X fom. =a: [ | =
It is known that, [»Ja“ —xdy = ;\l'a“ =X BT C
- s L o

1 T T e

2 2 2

X 2 . X
—y ] —x 42 —3{
2\{ X = 5In C

Ex 7.7.2.

Let 1= [N1-4x?dy = [{J(1) —(2x) dx
Let2x=t = 2dx=dt

_h ~(t) i
: =2 X =i :
It is known that, qu —x"dx =5wu -x* +—sm B ST
2 a

i = ] :
_>4’=—|:;w.,'l—f'+;5m Lt |46

= I -
1—t* +—sin'#+C

2x: e N
=—sjl—=4x" +=35in" 2x+C

=x-s,"l 4x” 4 lﬁin '2x+C
2 4

Ex 7.7.3.
X2+4X+6————————— v
Solution:

[ CLASS XII ]
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Let [ J‘u.ﬁ +4x+6 dr

- J.ﬂf? +dx+4+2 dv

= j\.'lr{x: +=I-.1:+4J+2 dlx

= j\illl{x+ 2}: +(x."3): dx

. I el 1 I ¥ 2 [:-I
It is known that, Iﬁ..'.‘l;' Fadx = _J'\.'.'i." o, 5 log

2 2 3
T44x |a‘~(,

2V m——=
.'.f={x+ ]\J_\"+4x+6+§10g

"} A
:_{:r :2) Vil dx+6 +log|(x+2)+Vx' +4x+6 +C

2

(x+2)++x" +4x+ 6/+C

Ex 7.7.4.
X2+4x+1-———————- v
Solution:

Let ] = jxxx-’ +4x+1dx

= [J(x* +4x+4) -3

= I\III(I-I- 2]] - (v'rj): e

- it . ) .T r el 'II:;: r )
It is known that, J-\. A—gdn= > Nx —-a > loglx++x"=a”|+C

)
e Ll N = wrree il i log|(x +2)+x* +-—I.\:+1‘+C

2
Ex 7.7.5.
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

T
Let f = J\."] —dx—x" dx

= [1-(x* +ax+4-4)

= [J1+4—(x+2) dx

I \l'll{. \E]? ~(x+2)

2

It is known that, [‘u'llfil': —x*de =£m"|u: i & sin 'E—C
’ 2 2 a
x+2}) —— 5. _(x+2)
s ]x"'l—4.r—.r‘ e g et IO
] 2 J5 )
Ex 7.7.6.
X2+4xX—5————————— v
Solution:

Letf = Jv‘x' +4x—5dx
= hl'l{_r: +4x+ 4]—9511‘

i

= [J(x+2) = (3) dx

. P s XS 2 .
It is known that, J\.'J:‘ a dx= > NI —-a > logix++x" =a*|+C

x4+2) =
i :{1 ) Vel +d4x—5- 3 log |(x+ 2}+~J:c' +4x-5/+C
Ex 7.7.7.
1+3x—X2————————— v
Solution:
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Let /= jx,"r] +3x—x"dx

Q0

Llllll—('r —n‘+§—zjdx
= _[“lll[ 1+ g]—(l‘—i]: elx

||fwﬁ 1Y
- dx
%) (3]
It is known that, _I‘\.'cf X dy= Im'aE x4 i sin”’ il C
2 Z a
x—3 ¥_3
s l=—2143x-x" + sin ,_3 +C
2 42 13
S
2x-3 — A3, D
= VI+3x—x" +—sin +C
4 8 13 )
Ex7.7.8
X2+3x—————— v
Solution:
Let [ = Jw..l'x:' +3x dx
g 9
= .[‘\,'I‘ +3x+ = —:1-(3'1
E 2 52
:J‘|‘_r13] 3J dx
YO o2) A2
It is known that, jxm -a‘dx= gw..n'rz -a’ —%Iug x+Vx =a'|+C

(+3) o 2 —
2 x* +3x —ill‘.-L [ ;]+ Vx* +3x[+C

2 2

4 Jat+3x|+C

e
-]

2x+ ;— [ ]
{r 3) X+ ‘(’—E[ﬂg[_l'+%)+ 4+ 3
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

7

Let ] = J'\1+ 'f} dx = t [V9+x dx = ; _|'¢"{3}3 +x° dx

: e Xy e d oy
It is known that, _“w..'x' Fatdy = 2\.'_1" o, 2 log ‘_'H Vx4 a“ +C

| W e . T T e | O
,.I—E{;wx +€f+:lega+v'l.r +9H+f_.

x+Jx +9/+C

¥ == 3
=" +fx'+9+21]
6\.* Eﬂg

Choose the correct answer in the Exercises 10 to 11:

Ex 7.7.10.
[14x2————— V dxisequalto
(a) x21+x2————— V+12log|x+1+x2————— V]+c

(b) 23(1+x2)32+c
(c) 23x(1+x2)32+c

(d) x2214x2————— V+12x2logllx4+14x2————— Vll+c
Solution:
It is known that, J.'u'lt'.': +X dx= '—:«p'ai +x° +% log|x+vx* +a’ ‘ +C

] 2 X 5 il o 2
.'.Ju'|+x (e’x:_}u'|+x +2|{}g_r-rx.'l+x

+C

Hence, the correct answer is A.

Ex 7.7.11.
[x2—-8x+7————————— V dxisequalto

(a) %{x—ﬂ\llxl-S.r+?+lug|.r—4+~ulxz—l.r+?|+C

(b) %{Jﬁli]w.l'.!r2 -31+T+9Iug[x+4+'q'xz -8x+7|+C
—

(c) %{I“'HI‘: ~8x+7-3J2log]x—4+Vx? ~8x+7|+C

d %[x—-ij‘n.l'x"—ﬂx+T--%]ag|x—4+\'lxl—3:r+7 [+C
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Solution:
Let/ = [x* —8x+7 dx
= J‘J{'x? ~8x+16)-9 dx

Y

It is known that, I\. ¥ -—a'dr= ; Jxt—-a HE- log x4 Jxt=g'|l+C
5 '—"'1 e e = L T T
2 :{x 5 }\.-':u' —8x+7- ; log|(x—4)+x" -8x+7+C

Hence, the correct answer is D.

Move to Top — Class 12 Integrals Chapter 7

Class 12 Integrals Ex 7.8

Ex 7.8.1.
[baxdx
Solution:
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]
It is known that,
I'Il_f'{.r}:f.\: =(h-a)lim ll:_j"{c;] + flath)+. .+ f ((r +(n- l}h)], where h = i
a nsn g n

Here, a=a, b =5 and _,f'{,t} =X
.'.ngdl'={f’ a)lim 1 [a tat+h).{a+2h). .a+(n 1)h |
o A —p n -

:{h—a]liml“a+a—a+ .+a)+(h+ 2h+3h+. +{n—1}ﬁr}-‘

n—sa # tmes J

:{h—a]liml[na+h(] +2—3+,..—{n—l].]_
L] ) =

_ 1] J'{n l]{n];
=(b—a)lim— na+lel

n :-.ln_
—1)A
=(b a]lim] ”{Hn{n ) ‘
Ll ] 2
—1’::*)—cz]llmE a+(ﬁI L
n—+o 2
[ (n-1)
(b—a)lim a+l = ) j}
=(b—a)lim a+{n_1}“’_ﬂ}}
n—e 2n
11
1-— |(b—a)
= (b-a)li AN
( a]dui] a4 >
I
:(4’1—(::‘_]{&%':’jl ﬂ]}
2
~(b a}[?ﬂlb a—‘
:{b—a] b+a)
2
=E(.’J:—ﬂ }
Ex 7.8.2.
[50(x+1)dx
Solution:
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tovaLeoucarton MATHEMATICS

Result Oriented
Let 7 = [ (x+1)ds
It is known that,

[ f(x

Here,a=0 b =35, ;mdf{. x)={(x+1)

5= 3

d.x b allm [j

:::h:
" n

+f[n+h}...f{a+[n—]]h}]_ wheraf=2—

(NCERT SOLUTION) [ CLASS XII ]

H

.'.‘[{1+|}G’T (5-0)lim— [{{D +j[ J+ +f|\” liﬂ

=5lim
M—0 j]

= it (1 +1+ l...|J+[E
n—a g L I "

if
"+ t]+2+'§ An- l)}

n }

=5hlim
u—;rn_
1] 5 (n-1
=5lim—| n+ ~[ J
M Ilji_ n 2
; 1l 5(n-1
=5lim—|n+ { )
Jl—i.cn 2

_35
o

Ex 7.8.3.

[32x2dx

Solution:

Call :- + 91 9953771000

I_l+[ +1] l| |

&

5 3
+ 2-§+3-“—+._.{n—1}lﬂ
H

L H
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

It is known that,

r_,r"(.r}d.t =(h-a)lim l I:_f'{a] + f[a + h] + f{a + Zh]...f' {a +(H - l}h}]_ where i = i
a nso gy

n
Here,a=2 bh=3, and_}"{.r] =x?
3-2 ey 1

= h=
i L

—rx r;

i 2 N\ iRt
i {2]"+[2+I} +[2+_] +...[2+[” }J]
n—2 n " n

~lim-| 2 +{23 +[l]: +2-2.l}+,,,+J(2}2 + {”.—:1'}: +2.2.(n-l}l]

_, 1 i f b3 2 ri i 2 2 1
=I|'n1l {2'+...+2‘)+|[l) +[—] ++[uJ ]+2-2-{l+—+3+...+{” }H
= gy | N # fimes 1 M 1 H n R n n

. 1_ I ] ] 5 2 4
=lim—|dn+—s1"+2°+3 . +{n=1) ;+—31+2+.. +{n-1
" :r'r.”_ ”'{ { }} Iril{ { }}i|

e 1 '4”+ ! {H(n—]](EH—I}}_’_:;%n{;;_]}H

= p} n| B [ 2

[ = (-2)tm {f.{EJH{E+:i]+_I-[g+iJ..._;'{2+(n—1),1jH

=lim ]— dn +
n—sa b i) 2

& 2
:Iim{4+ I L]— ]][2— 1 J+2—'}
i 4] n n 7]

2
=4+—+2
£

19
3

Ex 7.8.4.
[41(x2—x)dx
Solution:
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tovaLeoucarton MATHEMATICS

Result Oriented

Let{ = ‘L_l(x:—.r)f.ir

= _rx:' dx — fxu'ft

Let/=1,~1,. where I, = [ x*dx and I, = [ xdx

It is known that,

(NCERT SOLUTION)

[ CLASS XII ]

(1)

I fix)dx=(b-a) £||31:TI:f[a]+‘f[a+h]+f[a+{n—I}h}:l__ whereh:b_Ta
For !,=I xdx,
a=1b=4, andf(x)=x"
4-1 3
Ch= T =
1= [ s = (4= 1)lim [ ()4 £ (1 R+ £ (14 (n-1))]
:3I|'_13:£ 11+[1+§] +L]+2'%JJ+"'{1+[n_]]3ﬂ
£ 3|iml ]:+J]: +[£T+2_§}+I“+J]:+[{;1—]]3T+2.(u—|}-3”
.-|—>.-f.?’!'_ l n n l s " ) "
:3'”|_i>111$_(]3tl_l;ﬁi|3)+[%J-{|3+23+_..+(n—]}3}+2-%{l+2+,__+(n—])}}

9 [(n-1)(n)(2n-1)

=]
:3|1m— 4 —

|,6

|

“n | 6 =
]_ On 1 14 .
’illm— n+—‘ ]__M-;__ _(m 6]
| n)\" n) 5
=3Iim{ll |]_]J[2_1]+3_3}
e 6I" ”- n n
=3[1+3+3]
=3[7]
-|r|:2|
For /I, = _r."»'d.‘l:,
a=1b=4, and f(x)=x
4-1 3
= h= ==t
i 1

Call :- + 91 9953771000

e

2
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

o d, =(4-1)lim l[_;'{ )+ f(1+h)+..f (a+(n—1)h)]

=3lim Jl?il F(1+h)+.4(1+(n I}r‘?]:l
Jl.l F(n l]ﬂ}l'z_

T | B
=3lim—|1+| 14 ||...|
e o om

n

1 v3
=3lim—|(1+14. . +1}]+=(14+2+_.. —1
3lim “ 144 J n{_ +2+..+(n }]J

AR

:.‘Himl: ”+EJ{”_1}”]‘J

"ren|on l 2 [

nl |

r o i
= 3lim | 1+iLI—l q

rl-.-.r”_ 2 n/J

0]
A

=2 -(3)

Il
Lt

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

5 27
I=I+I,=21 L :2'
- 2 2
Ex 7.8.5.
f1-1exdx
Solution:
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Letl= [ e'dx (1)

It is known that,

[f,f‘{_r}a& = (b-a)lim ;[f[a]+f(a+ h}..._f‘(m[n—]]h}] BhEme =t

n
Here,a=-1,b=1, and f(x)=¢"

1+1 2
STh=—=Z
M n
- "d 2 2\' - 2
""r:'{]"'“”“ll.ﬂ—l}ﬁfL—1+—W+f(—|+;'-—|+...+_}’[—l+{T ) w
Hp gy nyJ \ H = )
"-IJE.. :-I-l]-!I I—IJ-IJ'—1-'_'
=2Iiml|:¢.'"+c'|' ""|+u|' il ’f'-l}
A==

a—wE pg

; 24_1
il e’
=2lim—/| —
n— IIT '_l
an

2 . 1| e =1
=e'x2lim—| —
n—vx pp gl

e 2{.’:: —|}

yizeid] o] e L
=2lm—| e 1I+:." +et et e ”J-

o
lim f =]
h—sl \ h‘ J

Ex 7.8.6.
J40(x+e2x)dx
Solution:
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

It is known that,

b—a

r_.f'{x}r;f.x =(b-a)lim ' [_f' (a)+ fa+h)+..+ f(a+(n- 1);;]], where 1 =
“ i ]

Here,a=0,5=4, and f (x) = x+¢*
pped 04
" M

= I:{.r+e""' ) = (4 —ﬂ}!jlﬂ j—lr[_f'{ﬂ]l+__.F'[.F:]|+__.F'{2h]+... +f((n- I}lh}]

i

:4}}{13il:tn'i-c“]"'{h"'t‘”}+{21F+{‘}'\'J']+...+{{n—J}j’:+r:”l" 1].‘_.}:|

ey L _— ) s
_4_1?1{1}”[I+{}:r+¢ ]+|{'-F}+L _}+...+{{_n 1)h+e }]

Ir | | | |
= alim—[{h+2h+3h+. . +(n-1)R+(1+™ +e* 42D
HHHH'{ Feany +[” }}""{ +e +& +..+¢ }]
:4]'iT]‘Il_h{|+j+ (”_]H_I_(t.:-...-_I\I
{-‘””h o 'Elzn—l_J
S LLGSLNEaEY
el 2 T

s 5
==H1'ml i.{” I]rr+ [w :
nm | o 2 J:'—l

= 4{2}+4]im

Move to Top — Class 12 Integrals Chapter 7

Class 12 Integrals Ex 7.9

Ex 7.9.1.
[1-1(x+1)dx
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Solution:
Let /= [ (x+1)d

f{“ 1) dx =': +x=F(x)

By second fundamental theorem of calculus, we obtain
[ =F(1)-F(-1)
g i
= 1 1|
[2 bl

-r-]-—l+]
2

| S I T

Ex 7.9.2.
[321xdx
Solution:

3 |
Let f = J;; dx
_‘-lafr log ,1'| F(x)
X

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

= log|3| - lng|2| =log i

Ex 7.9.3.
J21(4x3—5x2+6x+9)dx
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Solution:
Let /= [ (4x" —5x* +6x+9 )

e
r\'

'1'“' '(‘c:\
—|-5 '—|+f~.i|'— +9(x)
4 ) 3 ik

f(d.r" S5x° +6x+ ‘}) de=4
W

=x" —S'TT"+ 3x® +9x =F(x)

By second fundamental theorem of calculus, we obtain

I=F(2)-F(1)

I sz-'—ﬁ'{zru 2)* +9(2 L—[ ) & Y I]L
| @ +9) -0 =5 305

. I

A o 5
=(|5—4G+|2+13 - 1—;—3+91
3 /A J

\ 3

» 5
:Il’i—hml—]?+|!§—l+%—3—"3I

Ex 7.9.4.
[m40sin2xdx
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Solution:

Let] = _L*I sin 2x dlx
ey
sin 2xdx = | —== = =F{x)
2

By second fundamental theorem of calculus, we obtain

f:F(g]—F(u}

h,

I 'l
= ——Tcos‘l —]—cosﬂ}
2 L4,

1
=—— cas[—]—cosﬂ}
2 )
1
2

Ex 7.9.5.
[m20cos2xdx
Solution:

i1y
Letf = jf cos 2xdy

_[ cos 2xdx

= F[.\'}

o |'r sin2x )
Y 2 y

By second fundamental theorem of calculus, we obtain

[sinn —sin0 |

[ I o I o N

[0-0]=0

Ex 7.9.6.
[54exdx

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION)

Solution:

Let 1 = [ e"dx
Ic‘dr e" =F(x)
By second fundamental theorem of calculus, we obtain

I =F(5)-F(4)

=g {e;-.'—l]

Ex 7.9.7.
[ m40tanxdx
Solution:

0

Let [ = .[I‘ tan x dx

Il;m xdr=— Iugé{:nu x| =8z

By second fundamental theorem of calculus, we obtain
A

T

I = b‘f— -F{0

7)F(©)

o

+ log|cos 0|

L
=—log|cos—
._1

+log|l|

N2
|

=—log(2) :

_ll ]
—;ng.

Ex 7.9.8.
[ m4m6cosecxdx

Call :- + 91 9953771000

[ CLASS XII ]
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Solution:

m
Let{ = _L‘ cosecxdy
(4]

_[-::nsec x dx = log|cosec x —cot x = F(x)

By second fundamental theorem of calculus, we obtain

-

Ca

T

iy _]:"[
4;1

I=F =

0

h,

n T T
= log [cosec — — cot —| — log |cosec — —cot
4 4 6

=log v@—l|—tog§2—v’§_

I v -1
— {_}g
| j—-\.'E

\ =

A

Ex 7.9.9.
f10dx1—x2V
Solution:

dx
m”_fﬁfﬁ
|

By second fundamental theorem of calculus, we obtain

=sin”' x = F{.r}

\‘I.'] = t‘:

1=F(1)-F(0)
=sin"'(1)—sin "' (0)

Ex 7.9.10.
[10dx1+x2

tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Solution:

me:f}rﬂ,-
M+ x"

_‘- ”{T, =tan" x =F(x)

l+x

By second fundamental theorem of calculus, we obtain

[ =F(1)-F(0)
=tan"' (1)~ tan"' (0)

L

4

Ex7.9.11.

[32dxx2—1

Solution:
sy

Letf=| ——
2 xt =1

j‘fh =I—Ing 'T_I‘=F(.r}
-1 2 x+1

By second fundamental theorem of calculus, we obtain

1=F(3)-F(2)

=l log!"i_'lé—log 2"!|
2| T 13+1] HEl
ot hagE;—Iog ll-‘
Z 4| 3|
=, ]r.ngl ]Ug’:|
2 3
= ]
Z| 2
Ex 7.9.12.
fm20cos2xdx
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Solution:

Leti= ‘[3 cos” x d

l+cos2x ) x sin2x 1 \ln 2% )
_[Lm xdi= ﬂ |(r’1: + ==| x |—I{1.
i

By second fundamental theorem of calculus, we obtain

o

T osinm sin ()
1] (5-22%) {0220}
\ L 2

:

Ex 7.9.13.
[32xx2+1dx
Solution:

|
2
1
+0=-0-0
2

A

n

4

1] e
fatf= - &
2 x* 41

x 1 ¢ 2x | 5 :
-“x;{ Ia’x= 5 ~|-_1'3 : : dx =Elﬂg(1+x'): F(x)

By second fundamental theorem of calculus, we obtain
I=F(3)-F(2)
%[Eog(] +(3)")-log(1 42}"”

= L[log(10) - log(5)]

0% 1
log(—ﬂ --;1052

Ex 7.9.14.
J102x+35x2+1dx
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]
Solution:
e _.1L'+‘.i
= 'r51 +1
I21+1 ni I 2,1+3
Sx*4 i 5x° +1
__J'lﬂ,‘f+|5 A
R TR
| 10x ]
_Ejsﬁ + |"'{H3j5r3 "o
lﬂr
j \cf.r

5r+| j[ SJ

ol teeioate 3, 1 o
—5|GE(5.‘{ +I}+5 —tan ' =
Vs J5
—llog[5x3+l)+itan '{\JET)
5 W3

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

-

! | [ 5 = {5 [l o 3 1
- 5 log (5+1)+ i tan [ui}} 13 log (1) + 7 tan {ﬂ}[

-

]lof-6+ J tan x-'llg

J5

Ex 7.9.15.
[10xex2dx
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Solution:
Letf= ‘E.‘L'L"T:{i'l.'

Putx’=t= 2xdx=dt

Asx >0 r—>0andasx > 1.1 —1,

. l &

et 5 £ &'t

L fedr=Le =F()

> '(.Ef—zi. =F| j

By second fundamental theorem of calculus, we obtain

I =F(1)-F(0)

Ex 7.9.16.
[215x2x2+4x+3dx
Solution:

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




ovacepucaton MATHEMATICS
Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Leu_[ EL S
¥ +dx+3

Dividing 5x° by x° +4x+3, we obtain

fia HE—MM&
; " +d4x+3

“m 15
Im_jx +Y4J;:3

=[5.~r]ﬂ J-Jh JrISI:Jf
: x+dx+3

I=5-1, where [ = jm‘—ﬂin’x
IJr'+4:c+.1

(1)

; T 20x+15
Consider [, = J_,—u’.r
1 x"+4x+8

Let 20x+15= Ai{r: +4x+3}+li
i
=2Ax+(4A+B)

Equating the coefficients of x and constant term, we obtain

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]
A=10and B=-25
:3!,;lﬂiﬁgfii—ﬂ&—25}—riﬁ———
'x +4x+3 (X +dx+3

Letx’ +4x+3=t
:>[23:+4}dx = dt

=L =10f%-25[ &
(x+2) -1°

!
I SO0 I [
=10logs=25| =lo
¢ [2 g(r+2+l]

5 [Iﬂ Ing(xz +4_\.+3ﬂ: - 25[—; ]{’g[ x+1 H
|

x+3

2 e 3 1 2
=[10log15- Iﬂl(!g31—25[5|t1g§—5|ug1:|
55
= [Iﬂlﬂg{SXS}—l{‘Jlug(dx 2]]—§[lng3—1ug5—lng2+Iﬂgd]

=Uﬂh@5+Iﬂth—lﬂhg4—lﬂh%E]—%;“ngB—mES—h¥2+4ng{

257 75 5
110422 llog 5+ | -10-22 |log 4+ 10-22 Jiog3+| -104+ 2 |1og2
2 | 2 3 2

45 45 5 5
=—lpg5——logd—=log3+=log 2
T T e T

5 3
=5- z[glng - log 2}
Ex 7.9.17.
Jm40(2sec2x+x3+2)dx
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION)

Solution:

Leti= L‘{Zsec: X+x + 2}-:1’:(

1

ﬂlﬂcc: X4+x + 2)0’:( =2tanx _% +2x= F{:x]

By second fundamental theorem of calculus, we obtain

4
) :
- zanl[E] +1fﬂ ~(2tan0+0+0)
s 4l4) 7 4)
4
:Elunﬂ: ! H_ :
4+ 2
§
=2+ |-H
2 1024
Ex 7.9.18.
[m0(sin2x2—cos2x2)dx
Solution:
Let [ = j:’[s.'m3 %—cosjgjfh:

. "B
— r[cus: A sin” h |c.|':n:
/ 2 2]
=- ruus X dx
f cosx dx=sinx =F(x)
By second fundamental theorem of calculus, we obtain
I=F(n)—F(0)
=sinm —sin(
=0
Ex 7.9.19.
[206x+3x2+4dx

[ CLASS XII ]
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MATHEMATICS

LOYAL EDUCATION
Result Oriented (NCERT SOLUTION)
Solution:
Let/= [ M{h
[ =3 |2 g
x +4 x +4
2.5, S :
= 3'{.1.'? N 4(.".1 +3 J-_r? N 414’_1
= 3]{15{1; . 4)-{ 2tan : : =F(x)

By second fundamental theorem of calculus, we obtain

I=F(2)-F(0)

= {3 log (2 +4}— j tan '[

3
=3log8+ , tan

Ex 7.9.20.
J10(xex+sinmx4)dx

Call :-

'1-3log4 -

+ 91 9953771000

.[”ﬂJ\
tan ¥
2o

[ R ]
b | tad

Ii- {1Ios.,{ﬂ+4}+

p
p——

tan™' 0

o | Crd

g+ ~|—1mn4 0

[ CLASS XII ]

@ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION)

Solution:
{ S
Let/ = f| xe* +sin— |dx
I.\ 4

Y

L ) ) |'|z R —C08 2
I xe' +sin J: v =1x I;_* fb.‘—_[ x _[e o + 4 -
\ 4 o T [
L 4 )
=xe' = qu_’lt’.l'l_'l‘ - 4JE‘DH. S
T
. dm X
=X —¢ ——Cos
z :
=F(x)
By second fundamental theorem of calculus, we obtain
[ =F(1)-F(0)
:| le' -¢' - 4Cu5n | | 06" - & - 41:{.150
L T 4/ 1 T

4|-' 1 \|m4
— N =
ﬂaﬁ; b18
L4 10T

n 19

Ex 7.9.21.
[3V1dx14+x2equals
(a) m3

(b) 2m3

(c) m6

(d) m12

Solution:

L _E:IJ:' —tan'x = |‘[1}

By second fundamental theorem of calculus, we obtain

[~ F(\3)-F()

l+x"

-1 i=

=tan"' /3 —tan"'l

n

3 4
n

12

Hence, the comrect answer is D.

[ CLASS XII ]
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Ex 7.9.22.
[230dx4+9x2equals
(a) m6

(b) m12

(c) m24

(d) m4

Solution:

j‘4+{;1 _.[ J+I[31]:
Put 31—f:> Ide=dr

clt

Irfu __Ju
1{1 _,:}

- tan
32 i
:—tun"[ 4

=F(x)

21_g(0
|
-(' 4+ 9x \3,| 0)
] ]
= an e |——l:m ]
vZ 3
I |
=—tan 1-0
b
1l =
S
6 4
s
24

Hence, the correct answer is C.

Move to Top — Class 12 Integrals Chapter 7

Integration Class 12 Ex 7.10
Ex 7.10.1:

[

Solution:

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




Result Oriented

X
r_ —dx
b xt +1
Letx* +1=r = 2xdr=dt

Whenx=0 t=1andwhenx=1 =72

f x 1 pd
"-[.r:+ldx_2-[f

1 r =2
= Lloglt(]
= ;[lug:ﬁ - IugI]
= ilﬂgﬁ

=

Ex 7.10.2:

Letx’+l=t = 2xdx=dt

Whenx=0 t=1andwhenx=11f=2
i ¥ | 2ot
fr=
-[ X 2'(1
= 5 [togh(]

= l log2 —logl
> g

l
=—log2
> 2
Ex 7.10.3:
I: \sing cos”gd ¢
Solution:

Call :- + 91 9953771000

tovaLeoucarton MATHEMATICS

(NCERT SOLUTION) [ CLASS XII ]

@ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




Result Oriented

Also, let sing =1 = cosgdg = dr
When ¢ =0, f =0 and when gﬁ:% =1
9 f. xf?[l—:’]: d

= ‘E {2 (l+r* e )uf.r

0 5

F' +17 =217 Wt

R 2
i I
2 2 2
M
311 7
154+42-132
231

64
231

Ex 7.10.4:

_[: \Jsing cos” gd ¢

Solution:

Call :- + 91 9953771000

tovaLeoucarton MATHEMATICS

(NCERT SOLUTION) [ CLASS XII ]

Let/ = [* ingeos'gdg = [* sing cos'pcospdg
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Leti= _[ ,“n':\;{n.‘,z,‘icu:fgﬁ do = L—’ \/sing cos'deosg de
Also, let sing =1 = cosgdp = dr

=1

When ¢ =0, ¢ =0 and when ¢ =

.'.£=_|:J?[I—:’]:d:

= J: t? (]+r* - Ef:}df

'] 5

I- +12 =2t Wt

_I
"_ -
3 ?
2 2 I

L
Fed
3

LJ|=|

|

11 T
154+42-132
231
64
231

Ex 7.10.5:

foin' (25 Jas

Solution:

I.I' b
— |dx
140

Letf = £sin ’
Also, let x = tan8 = dx = sec?0 do

Whenx=0 8=0andwhenx=1, g=

|5

[= fsin '[ Ztan{FEJ sec’ 0dO

1+ tan
= f.\;jn" (sin Eﬂ}seczﬂdfi‘
= j; 28 -sec” Hdd
=2f‘€-acczﬁ'd&'
Taking®as first function and sec?8 as second function and integrating by parts, we obtain
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

b
:2[5 sec’ 646 - {fiﬁj Jxeczﬁ‘dﬁ'}(fﬁ}
\ dx

= 2[9 tan ) — Imn 9&9]:

= 2[& tan & + I0g|¢05 *‘3"|].;4

4

[i]

=2

W
=72 —tan:+log

n
cos | -log|cos Dq

Ex 7.10.6:

r 2y ™
. A
r_sm '| e |uf~:
! RES

Solution:
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

i
I

R
— | dx

Let [ = fsin :
! VI+x )

Also, let x = tan@ = dx = sec26 d@

Whenx=0 8=0andwhenx=1, ﬁz.:_[

f—I sin '[m

= [‘ sin™ (sin 29}5&(:2 648

ec’ 0dO

= j: 26-sec’ Bdo)
= 2_[" 8-sec’ Bde

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

N
I=2|6[sec’@do - {[ ﬁ”m Hdﬁ'}ﬂ'ﬁ':|

.—Z:HmnH— Itanﬂ‘dé?]g

[i]

- 2[& tan& + Iag|¢03 *5‘|lJ

~log cosﬂq

|
—loe]
».5} ‘E}

E3R
=2 I_;IUEE}

mooX n
=2| —tan—+log|cos —
4 4 4

e
=2|—+log
_4 E[

=:—1[}g2

Ex 7.10.7:
f)rxn'.r+2 {Pu[x+2 = .f:}

Solution:
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

f,hf.r+2rit
Let x + 2 = 2 = dx = 2tdt

Whenx=0, ;=./2 andwhenx=2 t=2

w [ax+2de= [ (¢ -2V 2uae

J
F

. _}F%—S(}—llwﬁ+20ﬁr§]

i 15
_,[ 164842
B 15
|ﬁ[1+-ﬁ}
15
165/2(v2 +1)
N 15
Ex 7.10.8:
f.l"\l'.t'+2 {:Pul x+2= .f:}
Solution:

Call :- + 91 9953771000
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

f xvx+2dx
letx + 2 = 2 = dx = 2fdt

e

Whenx=0, ;=2 andwhenx=2 =2

fxu'x+2.:f:r= r(r —2}\""1_32:{#

B ?F%—sﬂ—uﬁmﬁ]
i 15

15

_IﬁmVﬂ
|ﬁ(2+-~ﬁ}

mﬁ(-d’h 1)
15

Ex 7.10.9:

. .
- sinx

_(- —lx
" l+cost x

Solution:

Call :- + 91 9953771000
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]
_(1 sinx g
' 1+cos’ x

letcos x =1 = -sinx dx = dif

Whenx=0 t=1and whenx:g-,;:ﬁ

.[. Si".ﬂ... = __l*] dt

| +cos” x

Ex 7.10.10:

= ginx
IE gy
'l +cosT x

Solution:

. .
- sinx

I- —dx
' l+cos” x

letcosx=1t=-sinx dx = df

Whenx=0 t=1and whenx:g,r:ﬂ

o
4
Ex 7.10.11:
ey
e
Solution:
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

2y 2 clx
-(‘ x+d—x? I —{:,1':—.1'—4}

N edx
= — a
e B
\; 4
=-[ _ dx
[ 1]1 1?}
>
\ 2 4
_ I-" dx
Ir\-'l'l_?\'. f ]
| - _||I_f}
Los h s
Let x =f=dx=df

1 :
Whenx =0, 1= i and whenx=2,1= 5

J-I: el L J-_'?I _ﬂ':‘l

[ql?]' [ |]“ :“’«,-’l?J .
B iy [ R
) ¥ 2
2y 7 | 2
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tovaLeoucarton MATHEMATICS

Result Oriented

Ex 7.10.12:

2 dx

Solution:

Call :-

(NCERT SOLUTION)

1

1
——log
o117 7
2 2 1

+ 91 9953771000

I JI_?+£ log———
2 2 ol 3
log—&=—-=- o=
N7 N7 3 J17 1
Sy @R
a4 i 2
1 V1743 N-“ﬁ_1
= — lﬂg s
w'fl? 73 J]T+]
| l“;nﬂ ST
BN T T T
1 - (174344017
N7 T [17+3-4417
1 [ 20+ 4417
= log —
V17 7| 20-417
o (5417
T
_(5+\ﬁ)(5+\ﬁ)
—Jog | =
N T 25-17
1 [ 55 wirs 1017
log
VT | 8
2+1017
—log
7 7| 8
] 2L 5ef1T
—log
N7 <

[ CLASS XII ]

@ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

3 dh 2 clx
-(' x+d—xt '[: —{:_r:—.r—fjr]
2 dx
= Ty E )
—| " —x+ =i
\ 4 4 )

N
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tovaLeoucarton MATHEMATICS

Result Oriented

When x =

(NCERT SOLUTION)

3
0 t=——and whenx=2,1= E

'"] by

3|
£
e |

b | e (b |t

e

1 J17 +3 i w-“ﬁ-l]

W7 “‘gra N
Ll%ul?+3 L
7 " N7-3 J_l
1?+3+4J_]

17+3-417

_(5+\f'ﬁ (5+ \."ﬁ)]

17 25-17

| [ 25417 410417
= log
hr | 8

1 42+|0Jﬁ]
=—Jog

V1771 8

Al
7 4

Ex 7.10.13:

{i.
'r: ,1.'?+21.lr+5

Call :-

+ 91 9953771000
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]
Solution:
J-‘ fis J-‘ dx i dx
%% +2x+5 '{::r:+lr+|]+'-l J'{r+|}:+{2]:

letx+1=t=>dx=di
Whenx=-1ft=0andwhenx=1,1f=2

: f dx _podr
R R e
s3]
=|—tan~ —
2 4
| | 1 I
=—tan l——tan 0
2 2
=L“’£“|=£
214) 8
Ex 7.10.14:
j-l__ dx
1x2 +2x+5
Solution:

dx dx “ dx
f'-i': +2x+5 f'{:f +2.r+|)+4 -l'

{.r+|}:+|[2}:
letx+1=t=>dx=dt
Whenx=-1t=0andwhenx=11f=2

; [ dx P dt
Wx+1)P +{2) 2£+2°

w4
=|—tan —
2 21

| |
=—tan ' l——tan”' 0
2 2

1{ =)

2\4)

oo |3

Ex 7.10.15:

T G O
I ___\J(_:..Ldr
\x 2x°

Solution:
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

ra
2( 1 { G
[ | ———\Je'“dﬂ.‘
\x 2x°

let 2x == 2dx = df
Whenx=1ft=2andwhenx=2 (=4

i P N 1 (2 27
“ = |e™dx = '[[ - e'dt
e ] P 15 Tl

' hY
vl
= [Il——— e'dr

X Ij;
Let }—_m}
'I'hcn.f’{r]——{i_?
=% _[l(l— : \|€"fr’f = _[Le" I:,I"{f}—r j"{!]]n’f
AT8 e :
=[er ()],
1
_{EI ,E-‘
tl;
r—-l
_ e
5]
E‘T.I {;’2
"4 2
) e’ (e’ —1]
o
Ex 7.10.16:
SE I .
[ | ——ﬁje dx
X X
Solution:
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

ﬂfl_L\f“dr

X Z.m"\J' )

Let 2y == 2dx = df
Whenx=1t=2andwhenx=2 =4

i L e
'H\r 2.*:1,-|E fil—z '[’[J . .th ot
= f{fl—lﬁ]crnﬂf
ELE 3
Let }—f{f}
Then. /' (¢) = —!i_?
I i .
= '[’L[:_.' |£ dt = fe' I:_f (H)+ f {!}:In‘!
=[er(@)];
1
s
P
T
o =
— A
E‘-’.I E.fj
"4 2
) f*"(e"—l]
4
Ex 7.10.17:

X

The value of the integral ﬁ{'*_;‘1}' i 18
4
3 X

Solution:
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Let /= ﬁ{‘_—:’Jm
X

Also, let v=sinf = dr =cosfdf

i

_ I e T m
Whenx = —, B =sin L | and whenx=108= =
A J

* (sinB-sin’0)

== I | ll_—_lgumf&n"ﬁ
T 5N
, l
sin@) (1-sin* 0)*
= [: _ (sin6) { 5 ] cos0d0
an” | — k111
| 7.
_ I_ | (Simﬂ}l‘ (CUF’H}" cos 6 d0
ai S0
| P
_ ‘[? | {sn‘! ﬂw}\(fmi{ﬂ}. o560
ik —_‘ .‘;IFI'UH]II'U

i I (cos0):

" —cosec 0 d0

'3 (sin @)

a _[—'.: | [cmﬂ]_* cosec 0

Let cot@ = { = - cosecZf d&= dt

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

. 1 N T
When & = sin '| : | = '_’\E and when # = : r=1

o1 =—J:IL:_:{!]:idr

Hence, the correct answer is A.

Ex 7.10.18:

X

The value of the integral ﬁ{_'*_f}'

Solution:

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Let I = F{T_—ij
X

Also, let x=sinf = dy=cosfdd

i |
Whety= ! - 8 =sin 'L I | and whenx=1, 0= :
b ) =
|
; z [h‘il‘lﬂ—h’if]"ﬁ}s =
e - '[m '|—2|TLI‘H\ i
1 <
sinB)3 (1—sin’ 0)°
=L e { 3 ) cos 0 d0
an— 5 sin E'
1 3
x SR % (cos B3
- .[: ! e }. {m ) cos 6 db
a2 sin
| 3
© (sinB)3 (cosB)?
:‘[? ] (H . } (UI‘ } cosOd6
- sin-Bsin- @
X ¥ -»JI|D 3 1
= I (cos ‘!; e dh

[l :
- 13/ (sin@)3

- .[:_ 1 (cot@): cosec’0 4

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented

Let cotf = { = - cosec20 do= di

£ oa ™

(NCERT SOLUTION) [ CLASS XII ]

: 13
When & = sin '[ . | = I\E and when # = 1; f=0

Nt

sl== I {;]idr

Hence, the correct answer is A
Ex 7.10.19:

If £(x)= _[::sinm’r.ihcn_f"{x]is
A.cos x+Xxsinx

B. x sinx

C.xcosx

D.sinx+xcosXx

Solution:

Call :- + 91 9953771000
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

f(x)= _[fssin:dr

Integrating by parts, we obtain

.f.{x}:rf]'sin:d.r - ‘r {{%!] Isin:dr‘}/df
= [a‘l{—msr}:‘ - f{—cusr]dr

=[-tcost+sint],

= —XCOsSx+siny

= f'(x)= —[{.r[—sinx}}Tcos,r_Hmsx
= J'Sil'lx— COSX+C0OSX
= xsinx

Hence, the correct answer is B.

Ex 7.10.20:

If fix)= _[::sinm’r.ihcn.f"{x:]is

A.cosx+xsinx

B. x sinx

C.xcosx

D.sinx+xcosx

Solution:

f(x)= _[:'.rsimdr

Integrating by parts, we obtain

f(x) :rﬂsinm’.r— L :[%:] _[sin:dr}dr
= [a‘[—msr]:ﬁ: - f{—cusr‘}dr

=[-tcost +sint];

=—xCOsX+sinxy

= f'(x)= —[{x[—sinx]}+cosx?+msx
= XSINX—COSX+COSX
= xsinx

Hence, the cormrect answer is B.

Call :- + 91 9953771000
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tovaLeoucarton MATHEMATICS

Result Oriented

x

_[3 o8 xdx

T

1= [Feos’ xdx (1)

== = L‘fcﬂsz[;—x]d\'

U

=[= L sin’ xdx

Adding (1) and (2), we obtain
27 = E{sin: x+cos’ x Jdx

=2l = _[; 1 ¢dx

=21 =[]

= 2] =
=
—

—7==

X

-(3 COS™ xdx

T

[= _[_'_*'cu:i! xalx (1)

== -[3 cos’ [ ; —I] dy

=]/= L sin® xah

Adding (1) and (2), we obtain

X

2f = L—'(sinzﬁcos:x}dx
== _[:;l-dl'

=21 =[x}

I8
— SR
=
-
i
=1=—

Call :- + 91 9953771000

(NCERT SOLUTION) [ CLASS XII ]

Exercise 7.11

( ’[J,f'{x}d\' = JT Tlas .1.‘]0’3:)

( f,_f(.‘c}dr = f,!"{a— .1.‘}(1{1:)
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tovaLeoucarton MATHEMATICS

Result Oriented
—

JEinx

&
L Jsinx + »,"'t:usx

J-f Jsinx
[

v

kY

' Jsinx ++Jcosx

"
=

Lk =_[ Wsin x

cx
il {od |
Weinx + \Jan.ﬂ x

ra

b8
—X
2

|sin

o —

:>JF=J-; \il N e

[ I| ) i I NE
sm| -x |+, [cos| ——x
Y A2 2 )

f
5 + CO5
== j X
T oafeos + 45N X

Adding (1) and (2), we obtain

L e
szv(fhmnx-l-ufmﬂdr

b Jsinx ++Jeosx
x
— 2] = _[de

=21 =[x]:

4_
5 \l'rsin X

I-‘ Ay
' Jsin x ++/cos x

Call :- + 91 9953771000

(NCERT SOLUTION)

(1)

(j‘.;.df'[-")dxz j‘,:ff(rf—x]nh-)

[ CLASS XII ]
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]
jf Vsinx i
2 -.-'rr-;in.x s q‘lmsx
*  Jsinx
Let/=|?— dx A1
“ I" Jsinx ++Jcosx ! { )
e R
. fsin| 5 —x |
=1 = J-z — y . dx (E_{{.‘r}dx: ﬂff(u—.x]fﬁ')
1|II|':'sin l g = :r] + \/ms[g —:r]
x |
i o

" A cos 4+ 4/sinx

Adding (1) and (2), we obtain

* Jsinx +Jeosx
2]{:[3\... X +yeosx .

b sinx ++Jeosx

I‘f sin? xdy

sin? x+cos? x

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented

3

Let1=[i— S5 g

ﬁinfx+ws" X

sin- | ]

(NCERT SOLUTION)

g |

o

1
sin (3= 0w (5-
- X 5
a Gl
Y N,

cos? x
—d’

sin? x+cos? x

Adding (1) and (2), we obtain

:,wfj

—lx

i * sin? x+cos? x
J= -[ —
sin® x+cos’ x

It sin? xex

sin? x+cos? x

Call :- + 91 9953771000

-
o ’

Crtra e

-(2)

@ 1/354, SADAR BAZAR, DELHI,CANTT - 110010
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tovaLeoucarton MATHEMATICS

Result Oriented
s sin® x
Let /= _[3 . ———dx
sin? x + cos? x
T
s51n? L —x]
-3
—lx

[

t:n:n,'s,-2

I-J=|

s [f_f g

A

—5il= J
sin? x+cos? x

Adding (1) and (2), we obtain

X =

-sin? x+cost x

2 = -[_ . ——dx
sin® x+cos’ x

uEI:L:idr

=21 =[]

T
= 2] =—

n

=T =

Call :- + 91 9953771000

(NCERT SOLUTION)

1)
(_[:.‘f'[-"}f-’x = f(a- .x]n:x)

(2

@ 1/354, SADAR BAZAR, DELHI,CANTT - 110010

[ CLASS XII ]




LOYAL EDUCATION MA

Result Oriented

14

5 5in° x
Let/=[2—

dx
sin? x + cos? x

"{H
sin* L e,
Ly

—lx

THEMATICS

(NCERT SOLUTION)

1]

1
T H(JI
1—1 + CO5 =
4, = L

t:n:n,'s,-2

—5il= J
sin? x+cos? x

Adding (1) and (2), we obtain

X =
sin? x+cos? x
2 = -[_ . ——dx
sin® x+cos’ x
X
=] = I-‘ 1 dx
il

=21 =[]

T
= 2] =—

4

=T =

F cos” xedy
il 5
' sIn” X +Co05 X

Call :- + 91 9953771000

v

A

@ 1/354, SADAR BAZAR, DELHI,CANTT - 110010
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Let7=[1— 5% _ 5 (1)

0 sin® X+ cos” X

e

" cos” | j—x| o )
:=f=1? LS —dx ([;f(x)drzil f{a—x}dx)

" sin'""(n—.xJﬂ:u:nﬁi{n—:r] ' '

\ 2 Al
®  En'x

Adding (1) and (2), we obtain

S .. | 3

S5 X+ C08 X
2!:]— = vy

'8Nt x+cos X

— 2] = _L—'I-n’x
=21 =[x];
—27=r

2

= 1=—
4

2 5
f cos” xdx

s 5 3
"8I x4+ cos X

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]
Letf—[-de (1)
0 sin’ x +cos’ x
cos [ﬂ- J
—1 =J? 2 dx ({;Jf(x)dt = [:af(c?—x}dx)

(5ot

:>f=j:Latx (2)

0 et 3
YOI X+ CO5 X

Adding (1) and (2), we obtain

o R |

¢ S, %
S 5INT X+ CO0s8 X

2f = [ = vy
P SInT x4+ Co8” X

= 2] = _El-n’x

=21 =[]

—ya g

>Tmr
4

L X+ 2| dx

Let = [[[x+2ds

It can be seenthat(x +2)<0on[-5 -2]and(x+2)=00on[-2, 5]

e N (e ([[7)=[ r@+[ 1)
[ ] {% !

e
-2- 4‘7“(’} |5 0-2+4]

3 5
:—2+4+;5—1f!+£+1(J—2+4
2 2

ml*‘*

] [\_'r
m
k.n
1-_-:'_.
a2
o
|
L
-
1
+
| il |
—
Lh
)
v
+
[ E]
—
r
“—
|
—
[
N
S
|
[ ]
—
|
-2
-
I — |

=29
_E_ Ix+ 2| o

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Let 7 = [ |x+2dx

ltcanbeseenthat (x +2)=0on[-5 -2]land (x+2)=0o0n|[-2, 5]

I= _-. [Jr+‘*;'|dx+J (x+2)dx (“‘r,"(x] =j-|f{x]+ff[.r})

%H

1 o
[ j (-2)- —2[—5]]+[(Z}_ +2{5)—(_‘;‘}_ -2(—2]]
[

N|“=
'.—-l.
P

=—|2- -1-——+l(}} [—Hﬂ ?+4}

g 3
4+—5—1U+—5+1ﬂ 2+4
2 2

=29
flx—5|(.{r

Let 7 = [ |x—s|dx
Itcan be seenthat (x-5)<0on[2, 5]and (x-35)=0on [3, 8].
/= [~ (x=3)dve [[(x-5)d (1r@=[ s+ r)

& i = B
=—|—=—2x| +| ——3x
|:2 :|z |:2 L

£} 2
= —[—i—"‘i 2+ Iﬂ} [)7—4{]—%5+25:|

-
“

)

_Cx{l—.r}" el

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

{Gm]l (e Lo

_{1_|J
n+l n+2

_ (r+2)—(n+1)
(n+1)(n+2)

B I

~(n+1)(n+2)

[x(1-x)" dv
Let 1= [ x( —x}"ufr
1= [(1-x) )"
=£(1 x]{x} dx
fl

= | (x"-x" ')d‘c

| =-2] (5 de=[ (a0
:L
|

(n+

i+l H+2
1

1

+1 _n+2J
+2)—(n+1)
1)(n+2)
1

n+1}{n+2

-[4 log ( 1+ tan .r}:f'.r

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]
Let /= j* log (1+ tan x)dx (1)
id =E]og {H lan[%— xj.:f.r (j:-”ﬂdx: J’I:"f(“—.x]nh')
= tan < tan x
:,'=F=I_I'lug +— o
" | + tan “ tan x
— :J.: log {Hl—wnx[’d‘c
1+ tan
= 3
I=|*log — fx
- j . [I+tz|nx]H

— [ = I* log2 dx— II* log [I+ tunx]d':

== j: log 2dx 1 [I—'rum (l}]

I_* log (1+ tan x dx

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented

Let f= IIJ log (I + tan x}dﬂf
* fﬂ b
B :j‘J log {1+ lan |\E_ x/‘:|.5f.r

n
x tan — —tan x
:,'=F=I_I'lug |+4—n>q’x
: | +tan — tan x

._'l_

. 1- 1tz
= /= |*log {I+ dnde‘_

1+ tan |

J
- 5 |
j*lug (1 +tz|nx}a{?L

I_ a2 — xdx

Call :- + 91 9953771000

(NCERT SOLUTION) [ CLASS XII ]

(_‘” f(x)dx= f. fla- .1-];;5,—)

I:J-'rum (1 }:I

@ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented

ke 2
B2 82
B
4042 242
15
1642

15

I_ a2 —xdx

Call :- + 91 9953771000

(NCERT SOLUTION)

(.[. fx)dx= ‘[:rf{a —x]a’,v:)

[ CLASS XII ]
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS Xl ]
Let /= ..‘._ x2 - xdx
1= |, (2~ xpnds () 7 (ae=[ 7 a-x)ax)

3 3
_82 82

3 5

o =
4042 - 2442

_(f (2log sin x —logsin Z.Y}u‘x

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

n

Let [ = Lﬁ(E]ﬂg sin x —log sin 2x) dx
== |? {E]c}g sin x—log(?sin xmsx]} oy
= /= rﬁ 2log sin x—logsin x—log cos.x—log 2} dx

T

= [= I {log sin :c—lngcnﬁx—]ng’_‘}cix ':]}

It is known that, U' F(x)dx= _l f(a—x]dx)

T

>l = _l Hlog cos x—logsin x—log 2} dx ki

Adding (1) and (2), we obtain

2= *(-log2-log2 )
[}(-log2~log2)d

:>2f——2]ug21 1 el

If (2log sin x — log sin Z.Y}u’x

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




ovacepucaton MATHEMATICS
Result Oriented (NCERT SOLUTION) [ CLASS XII ]

14

Let /= [*(2log sin x—logsin 2x) dx
= [ = |{2log sin x—log (2sin xcmx]} dlx

=f= l_;‘ 2log sin x —logsin x —log cosx — ]L}gi}n{x

T

== I {log sin x — log cos x — log 1}:ix (])

It is known that, {I"_f'(x]dr = f_f'(cr—x}a’x)

T

» = _l_" {Ing COS X — lu_uﬁinx—]UEZ: clx (2

Adding (1) and (2), we obtain

2= *(-log2-log2 )
[}(~log2~log2)x

:>2f=—2]ug2'[l'-’ldr

j‘f“ sin” xdx

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Latf = -[:ﬂ sin” xdv

As sin? ( - x) = (sin ( - X))2 = ( - sin x)? = sin?x, therefore, sin®x is an even function.

It is known that if fix) is an even function, then j' £l ch_zfj{ dx

= EE sin® xdx

—‘I, 1-cos2x %

-
=

T

= L’ {' | —cos 2x} dx

o[-

B3| o

x

& el
j‘_ﬁlsm‘_'rdt
s

Let f = _[_3.1 sin® xdx

As sin? (- x) = (sin ( - x))2 = ( - sin x)? = sin?x, therefore, sin?x is an even function.

It is known that if f{x) is an even function, then _r £

)dv=2[ f(x)dx

I= Efsin’ xdx

| -cos2x
_‘L

]
Fa

dlx

m

= L’ (1-cos 2:(} dx

[ sEnE,\T
=| x—
5 2 S|

f xdv

| +sinx

Call :- + 91 9953771000
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tovaLeoucarton MATHEMATICS

Result Oriented

Let] f xdx
et =
"l +sinx

= (m-=x)
:}f='['-1+r-;in(7t—1'](

i

= (m—x) f

:>;:J' Iy

"l+sinx

Adding (1) and (2), we obtain

2= [ T

'l +s5inx

(1-sinx)
I+sinx)(1 sin.\'}{
| -sinx

_>zf:nf ey
' COsT X

x

:>2f—11:f[

= = f {.\;ec: x —tan xsec .'f} dx

= 2/ = x[tan x —secx]
=2/ == 2]

—=I=x

Y

' 1 +sinx

Call :- + 91 9953771000

(NCERT SOLUTION) [ CLASS XII ]

A1)

U fx)dx= J‘I::Ij"{a— .r].:.n’.t—_)

@ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Let 7= £ (1)

" +sinx

= 1= J‘1+5m~[ 3% (J‘; Yetx= [ 1 ( a—r]:ﬁ)
R{ _j}rh'

Cl+sinx

Adding (1) and (2), we obtain
2U=[——d

P ] +s5inx

1-
"tf { “m dx

||Hln1; 1 sinx)

:>I:J.

] —sinx
_>Zf:1't_( —~ dx
' COS” X
=2l=n f {SEL" x - lan xsec .'r} e
| S
X
= 21 = n[tan x —sec x|

=d7=—nl0]

=f=n

-[-J sin’ xdx

Let [ = [}, sin” xdx (1)

As sin’ (- x) = (sin ( - x))’ = ( - sin x)7 = - sin’x, therefore, sinZx is an odd function.

It is known that, if fix) is an odd function, then _[' f(x)dx=0

e s _l-:n: sin' x dx=0

x

Ij sin’ x dx

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Let 7 = [ sin’ xdx (1)

-
i

As sin’ (- x) = (sin ( - x))’ = ( - sin x)7 = - sin’x, therefore, sinZx is an odd function.

It is known that, if f{x) is an odd function, then _[' fx)de=0

S = _I-z1 sin' x dr=0

2n "
I cos” xelx

3

Let /= [~ cos’ xdx (1)

cos” (2m—x)=cos’ x

It is known that,

_(r f(x)ae=2 j‘la_f'[.t}dw:, if f (2a-x)= f(x)
=0iff(2a-x)=—f(x)

Lf=2 EEGSS xelx

= TI=2(0)=0 [cnsq[n—r]=—cos‘x]

A8

f “cos’ xdx

Let ]/ = rms’ xelx (1)

cos’ (2n—x)=cos’ x

It is known that,

_[ fx)de=2 j‘lf f(x)dx, iff(2a-x)=f(x)
=0iff(2a-x)=-1(x)

LT=12 [CGS'{ Xl

= [=2(0)=0 [ cos® (m—x)=—cos" x|

e
= SinX—COoSx
I— : clv
P 1+s8In ycosx

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

® sinx—cosx
Let [ = J' : dx 1)
P 14+sIinxcosxy

n s
" sm[z—x] cosL
::=F=j__3 :
' ]+<1m| -X |Lm[

)

J r:?’.r ([:j'{.x)d.t = [:‘f'(a—.r]dx)

IJ:‘-"I

IQ,“-—I

®

T cosx—sinx

= [ = [2 SBITNT 2 s
b l+sinxcosx

Adding (1) and (2), we obtain

T 0
2= [ dx
] +5In X Cos X

=1=0

)
= SINX—COSX
I— efx

'] 48in xcos x

Let ] = I: st ':"-_CUSI i {1]
' 14+sIinxcosx

. §in L —x] cos[ xj
o '[: 1+ <.|n2| =i |Lm[ «TW ) (J'j{x}m = er{a_x]dx}

dx -2)

IxJ:‘-"I

h}ﬁ

X cosx—sinx
— ,||r = j-— —_—
* 1+sinxcosx
Adding (1) and (2), we obtain
2I= g -l
) l+sm XCOs X

=I1=0
f]ug{l +¢0s x ) dx

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




LOYAL EDUCATION MATH

Result Oriented

Let/ = f log(1+cosx)dx

(1)
— i flug{l +cos(m—x))dx

=T = rlug{l cos x )elx

Adding (1) and (2), we obtain

2= f{log{l+cos.~.‘}+]og[]—cos_r]}cir
=17} f]og(] —cos” x)dx

= 2= f]ugsif xedx

= 2= Ef logsin xdx

=5 flngsin xdx

sin (1 - x) = sin x

+.1=2[*logsinxdx

T i ™ T
: o ey r
= [= 2-[ log H]]'I\ 5 x ‘n’x =2_| log cos x dx
| |
J

Adding (4) and (5), we obtain

m

21=2 J-' (logsin x + log cos x ) dx
I
i

=57 _[f[togsin x+logcosx+log2 —log2)dx
T

= ] I (log 2sin xcos x —log 2 ) dx

o T I log sin 2x dx — j log 2 dx

Let 2x == 2dx = df
Whenx=0t=0
and when

f]og{l +¢08s x ) dx
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tovaLeoucarton MATHEMATICS

Result Oriented

Let ] = [ log(1+cosx)dx (1)

— i flug{l +cos(m—x))dx
—heifi= _rlngl[l cos x )dlx

Adding (1) and (2), we obtain

2= ‘rflog{l+cos.r}—]og[]—ms.r]}cir

=21 _(]og

= 2= F]ugsin'xch‘

—cos’ r r.h

—2i= E_r logsin xdx
=5 1= rlngsin xdx
sin (1M - x) =sin x

1=2 [*logsin xdx

™ T
x |n{1' =2 J log cos x dx
|

Sy g
::»4":2-[ l(ngﬁml
: ol

Adding (4) and (2), we obtain
J h}" sin x + log cos x ) dx
_[ logsin x +log cos x +log 2 — log 2 ) dx
I log 2sin xcos x —log 2) e

I logsin 2x dx — Ilﬂglﬂ’r

J_
yr+du—x

iy

[
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Let!zf%&c (L)

It is known that, (_[' fx)dx= -[:I_f{a " _rjn’.'r)

Ja—-x

[= [ —dx (2]

Adding (1) and (2), we obtain

2l = LI N H_xf."x

\-"';+\.ua—x

—>2;:f1ﬂfx

=7 =]x]

L]

= 2l=a

Ix (L)

[= [~ (2)

Adding (1) and (2), we obtain

ZI=£'\|'.‘L'+ {J—Idx

x \-"';+\.ua—x
—>2f:_{“1-d_1f
=21 =[x],
=M =5
1=

2

ﬂx—l-d_r
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1= [|x—1]dx

Itcan be seenthat, (x-1)=0whenO=x=1and(x-1)=0when1=x=4
f=£|x—ld::+r|:c—l|cir (Ef{.r]=[f{x}+rf{x})
= [~(x-1)dr+ [ (x-1)ex

It can be seen that, (x- 1) =0whenO=x<1and(x-1)=z0when1=sx=4
= £|x—l dx + r|:c—l|ci‘|: (j:f[r] = ‘[f{x}+ ‘[jlf,x})
= [~(x=1)dr+ [ (x-1)ds

=| xXx— + —-x
2 &
i ||
1

Show that [ f(x)g(x)dx=2[ f(x)dx,if fand g are defined as f(x)=f(a-x)and g(x)+g(a—x)=4
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Let /= [ f(x)g(x)dx (1)

>1=[ fla-x)gla-x)as ([ f(x)ax=[1(a-x)ar)

= 1= [ f(x)g(a-x)dx -(2)

Adding (1) and (2), we obtain

27 = ['{ £( +f(x)g(a—x)}dx

=27 = J“f (x){ g(l}bg(u x)} dx

=21 = [ f(x)x4dx [g(x)+g(a-x)=4]

=1=2[ f(x)dx

Show that [ f(x)g(x)dr=2][ f(x)dx,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)

== £J|,f{a—.r}£{a—.r] dx (f,f{.t]dx = ff[a—x}a[‘c)

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

2= 1r x)+ f(x) g(a—x)}dx

:2:=ff .1”5{( )+ g(a—x))d

— 2] = _rf"x]xdfu’). [g(x)+g(a-x)=4]
= 1=2[ f(x)dx

The value of _[ ' +xcosx+tan’ xvl)u’x is

A.0
B.2
cmw
D1
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Let ] = J: (x° +xcosx+tan’ x+1)dx

s T

(NCERT SOLUTION)

[ CLASS XII ]

X X
= = J.:n Xdx+ J.EI cosx+ I:r. tan” xdx + .[:" l-dx
3 S .

It is known that if f{x) is an even function, then J' £l

if fix) is an odd function, then j" flx)de=

f:u+U+u+2f|-m

;

I:J

=2[

2

hJ|

=

Hence, the correct answer is C.

a’A and

m—zj'j

0

The value of -[3" {_T'L +xcos x +tan” x + l)dx is

Let [ = ﬁ(x’ +xcos x+tan’ x +1) d

s s

L X
== ,[:n xdx+ jﬁ,E COsX + .F“ tan” xex + Jﬁ,i ~dx
- - - -

It is known that if f{x) is an even function, then J' fl:

if fix) is an odd function, then [ fx)de=

[=0+0+0+2[1-dx

-2[];

b2 m

hJ|

=

Hence, the correct answer is C.

2 (4+3sinx Y, .
The value of [* ItugLJ—deis
: 4+3cosx
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A 2
g

4
cC.0
D.

{ 4+3sinx

ILt .|il = -[' ]{}gkmjiir ...(]]

2 4+3sin[f—x\\ _
_>!=_[_f1ug {; < ldx ([f x)dx = ff a-x) .:i'c)
4+3CDSL2—I]

® fq A e
=1 = [tlog| === |y -(2)

\ 4+3sinx )
Adding (1) and (2), we obtain
: 4+3sinx '“4+3u3:.x‘
tm 12228 g A2

= |*4log 0g
‘| T\ 443cosx ) k4+1€|l]r

= .f i .
L l-l 4+ 3sinx 4 “ﬂ"mﬂ-‘-Jra’.r

4+:-m~3x 4+ 3sin x
X
=2/ = flnghfx

::»2!:[-‘(}&
= 1=0

Hence, the correct answer is C.

x { Toiny 7 }
The value of [*log| %Jﬁh is
"\ 4+3cosx
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A2
B

4
c.0
D.

{ 4+3sinx )

Lt;— -[' ]{fli,lkmjiir ...[])

W
5 4+35|n[_}—x| :
= f = J'_J-‘lug {; < |dx ([f{.r}dr: j:f{a—x]ri'cj

4+3cosL —.1.')

2:

. (4+3cosx)

=141 — |dx k2
= '[ ng4 F3sin x /Jﬁ ( }

Adding (1) and (2), we obtain

2 (4+3sin: (4+3cos -‘
Efz‘[:J]ug;] = 1]{4’1
| T\ 4+3cosx) a\4+h|nr

r~T-+3-;|n 4—1msr

—>"'Jl|f_

- |n’.‘r
\ 4+ 3cosx 4— 3sinx )

=2/ = [ log ldx
— 2] = fﬂuﬁr

= =1

Hence, the correct answer is C.
%k %k sk %k k %k k %k k% k %k sk k k% k ¥
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